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ABSTRACT 

An economic evaluation was undertaken to estimate costs and survival outcomes with clopidogrel, a 

novel antiplatelet vs comparator drug treatment in patients with ischemic stroke (IS), myocardial infarction 

(MI) or peripherai arterial disease (PAD). 

From a decision analytic modei, the use of clopidogrel ($2.47/day) vs ASA ($0.0147/day) as 1" line 

treatment was associated with a projected gain of 0.29 years on average per patient at a cost of $32,240 

per life year (LY) gained for MI, IS and PAD populations. In the PAD population, clopidogrel vs ASA 

generated 0.94 LYS at $1 1,401 per LY gained. In 2" lin@ therapy scenarios, clopidogrel vs ticlopidine 

($2.18/day) generated 0.1 1 LYS at $1 9,852 per LY gained per stroke patient while clopidogrel vs placebo 

offered an additional 0.37 LYS at $26,084 per LY gained per Ml patient. 

This comprehensive economic evaluation assists in quantifying the "value" and defining rational 

prescribing guidelines of a new therapy. 
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1. INTRODUCTION 

1.1 CARDIOVASCULAR DfSEASE AND EPIDEMIOLOGY 
STATEMENT OF THE PROBLEM 

Despite advances in phanacologic and non-pharrnacologic therapies, the incidence, prevalence and 

impact of cardiovascular disease in Canada is still tremendous. Cardiovascular disease (CVD) is the 

leading cause of death in men and women in Canada and comprises 37% of al1 fatal events (1). 

Hospitalirations and procedures related to the management of CVD, Le., myocardial infarctions (Mls), 

stroùe and peripheral arterial disease (PAD), account for an estimated $7.4 billion in direct costs, the 

highest amongst al1 illnesses (1). Disability arising from CVD contributes $15.3 billion to indirect costs 

(1). These figures suggest that there is still a need for agents with greater therapeutic effectiveness, that 

will potentially irnprove clinical outcornes, save resources, as well as improve the quality of life for 

patients (2). 

One of the attempts made to manage CVD is through drug therapy. Over the years, the cost of 

pharmacological management of CVD has increased related to an increase in drug usage, the aging 

population and the availability of more costly rnedications. In 1996, prescription drugs for the treatment of 

CVD comprised 72.8% of the total 234.6 million prescriptions dispensed in Canada (1) and accounted for 

the largest proportion (28.5%) of total sales from patented drugs, an estimated $1.6 billion (3). New 

therapies in general offer enhanced clinical benefits but also carry a further requirement for drug 

expenditures. 

The focus of this thesis is to examine the impact of clopidogrel, a novel anti-platelet, both in terms of 

therapeutic efficacy and cost. An overview of stroke, MI and PAD will be presented, followed by some 

background information on pharmacoeconomic analyses. 

1.2 ETIOLOGY AND PATHOGENESIS OF VASCULAR OISEASE 
The underlying pathogenesis of stroke, Ml and PAD are similar, however, for each disorder, it is the 

clinical manifestation of each disease that varies. Sirnply, clinical events occur when there is an 

impairrnent in blood flow. A stroke is a focal neurologie deficit caused by a disturbance in blood flow to 

the brain, of any cause and generally of sudden onset (4). There are two major types of stroke: ischemic 

and hernorrhagic (5). lschernic stroke accounts for 80% of strokes and is a situation of compromised 

blood flow as a result of an occlusion. Hemorrhagic stroke accounts for the remaining 20% of strokes 

and occurs when the vesse1 wall becomes fatigued, weakened and then ruptures. The outflowing blood 

seeps into the surrounding areas, becomes coagulated and compresses brain tissue and blood vessels. 

Myocardial infarction (MI) is a reduction in blood flow to the heart (ischemia) caused by an occlusive 

intracoronary th rombus in 90% of the cases (6). The biochemical, f unctional and morphological 

responses are dependent on the severity of flow deprivation. With ischemia, loss of contractility occurs, 

and if ischemia is prolonged, necrosis of the myocardium can occur leading to the two types of Mls, 

transmural infarction and subendocardial (nontransmurai) infarction. A transmural infarction is more 

common. lschemia leads to necrosis of the ventricular wall of the heart in the vicinity of a single coronary 
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artery. In a subendocardial infarct, the area of ischemic necrosis encompasses the inner one third or half 

of the ventricular wall, extending laterally beyond the perfusion territory of a single coronary artery. 

lschemia can also predipose arrhythmias or death. 

Peripheral arterial disease (PAD) is described as a condition in which the blood flow to the periphery 

has become compromised because of reduced systemic blood pressure. It primarily affects the lower 

limbs and in a third of PAD patients, within 5 to 10 years, surgical intervention is required (i.e., coronary 

artery bypass grafts (CABGs), percutaneous transluminal coronary angioplasties (PTCAs), or aorta-iliac 

femoral bypass grafts) (7). If PAD progresses to a severe stage, leg ischemia and necrosis occurs to a 

level where amputation is necessary. 

Stroke, MI or PAD is caused by atherosclerosis that leads to thrombus or embolus formation (5). 

1.2.1 ATHEROSCLEROSIS 

There are three forms of arteriosclerosis: i) atherosclerosis, ii) arteriolosclerosis and iii) 

Monckeberg's medial calcific sclerosis. Atherosclerosis is the most important form of arteriosclerosis, or 

"hardening of the arteries". It is a pathological process in which calcified lipid or fatty deposits from the 

flowing blood accumulate along the inner vessel wall to become an atheroma or atherosclerotic plaque 

characterized by intima1 thickening and lipid deposition (8). The process of atherosclerosis begins with 

an alteration in endothelial adhesiveness that permits monocytes to attach to the endothelium (Figure 1). 

The monocytes infiltrate and accumulate in the subendothelial space. The monocytes are converted into 

tissue macrophages that express both native low-density lipoprotein (LDL) receptors as well as 

scavenger receptors. Upon binding to the LDL receptor, LDL functions to remove cholesterol (oxidized 

lipoprotein) from the blood to liver and extrahepatic tissues (9). The scavenger receptors have a greater 

affinity for oxidized lipoprotein and are not down-regulated by intracellular levels of cholesterol like LDL 

receptors. They can become expressed in an uncontrollable fashion, continuaily binding to and 

incorporating oxidized lipoprotein. Eventually, they become lipid-laden and transformed into foam cells 

("fatty streaks"). 

In areas where blood flow is disturbed, Le., bends and bifurcations of the blood vessel, fatty streaks 

tend to localize. These areas are also associated with an increase in endothelial permeability, reduction 

of nitric oxide (NO) and prostacyclin release from endothelium, and increased expression of adhesion 

molecules. NO, also known as endothelium-derived relaxing factor (EDRF), and prostacyclin are 

vasodilators and inhibitors of platelet aggregation (1  O). These tend to be vessel constricted areas with 

increased susceptibility to platelet aggregation. Macrophages accumutate around the fatty streak causing 

endothelial injury. At the injured site, these cells elaborate oxygen-derived free radicals as well as 

cytokines and proteases which can also injure and disrupt the overlying endothelium. Platelets may bind 

to this injured area and release platelet derived growth factor (PDGF) which stimulates vascular smooth 

muscle (VSM) in the media (2m layer of the vessel wall) to proliferate and migrate into the area of 
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injury. The VSM cells secrete extracellular rnatrix and form a fibrous plaque or lesion which walls off the 

underlying macrophage and necrotic debris from the flowing blood. 

Over time, monocytes and vascular smooth muscle cells continue to add to the endothelium. The 

plaque or lesion eventually becomes obstructive causing angina (in coronary artery) or intermittent 

claudication (in the peripheral artery). Upon rupture of the lesion and subsequent acute thrombosis, a MI, 

stroke or acute leg ischemia occurs. The rupture of the plaque occurs because of shear stress (the 

difference in blood flow velocity at the centre of the vessel lumen and its perimeter) exerted on 

susceptible areas (1 1). Macrophages infiltrate at the site and release metalloproteinases which gradually 

dissolve the fibrous plaque or lesion. The necrotic core plaque is exposed ta flowing blood which 

contains thrombogenic tissue factor and macrophages which contribute to a sudden vascular thrombotic 

occlusion. 

The major risk factors for atherosclerosis are poor diet, hyperlipidemia, hypertension, cigarette 

smoking and diabetes. The minor risk factors for atherosclerosis are obesity, physical inactivity, male 

gender, increasing age, farnily history, stress, oral contraceptives, high carbohydrate intake and 

hyperhornocysteinernia (8). 

1.2.2 THROMBUS 

A thrombus is a blood dot, an aggregation of platelets and fibrin formed as a result of an 

atherosclerotic iesion or vessel injury. There are several processes which characterire platelet 

thrombogenesis, the underlying pathophysiology to which anti-platelet agents are targeted: platelet 

adhesion, platelet activation, platelet coagulation, platelet contraction and degranulation, activation of the 

coagulation system, and platelet aggregation (1 2-1 4). 

With tissue injury or disruption of the endothelium, subendothelial ligands (prothrombic substances) 

such as type I and Ill collagen, elastin, and von Willebrand factor (vWF) are exposed (12) (Figure 2). The 

subendothelial ligands, for example, collagen, stimulates phospholipase A2 (PLA2) to convert 

phospholipids (PL) into arachidonic acid ( 1 5). Prostaglandin H (PGH) synt hase exhibits catalytic action 

upon i) cyclooxygenase, which converts arachidonic acid to prostaglandin G2 (PGG2) and ii) peroxidase, 

which converts PGG2 to prostaglandin H2 (PGH2) (10). PGH2 is then broken down into metabolites that 

are either vasodilators, (prostaglandin l2 or prostacyclin (PGI2) and prostaglandin E2 (PGE2)) or 

vasoconstrictors, (prostaglandin F2 (PGF2), prostaglandin D2 (PGD2) and thromboxane A2 (TXA*)). PGI2 

is the major product formed in endothelial cells whereas TXA2 is the major product formed in platelets 

(10). Both autacoids help to rnodulate cyclic adenosine monophosphate (CAMP) and adenosine 

triphosphate (ATP) which in turn help to modulate vascular tone and platelet activation. PG12 stimulates 

the conversion of ATP to CAMP. The increase in CAMP and the corresponding decrease in calcium 

(ca2+) leads to a decrease in platelet aggregation. However, TXA2 helps to stimulate platelet 

aggregation. In the scenario of tissue injury (e.g., atherosclerosis, or laceration), there is a decrease of 

PGI2 formation but an increase in TXA2 formation (leading to vasoconstriction to reduce blood flow to 

prevent further bleeding) (16). Vascular smooth muscle cells can synthesize PGI2 provided that they are 
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not also damaged. However, their cyclooxygenase content is less than that of endothelial cells, thus less 

PGI2 is produced and formation of TXA2 is favored leading to platelet aggregation. 

The vWF helps to initiate platelet adhesion to the injured site at the vessel wall by binding to platelet 

membrane glycoprotein (GP) Ib receptors (1 1). Other subendothelial ligands, such as collagen, bind to 

their respective platelet receptors and to the vessel wall. Thrombin, serotonin and epinephrine also play 

a role in platelet adhesion and aggregation upan binding to their platelet receptors (17). Activated 

platelets then release cytoplasmic ca2' which initiates two pmcesses of events. platelet contraction or 
stimulation of the phospholipid pathway and TXA2 release (1 2). Platelet contraction then leads to platelet 

degranulation and the release of adenosine diphosphate (ADP). Free circulating ADP contacts the 

surface of neighboring platelets, binds to its platelet receptor (high or low affinity purinergic receptor) and 

initiates further platelet activation. In atherosclerosis, the blood flow is turbulent and this causes ADP and 

TXAz to further initiate platelet activation and aggregation. In this scenario, the intrinsic coagulation 

cascade is also activated leading to thrombin formation. A thrombus is then formed and stabilized 

through the formation of fibrin of which ADP has an effect on fibnnogen binding to GPllblllla platelet 

receptors (Q,& integrin adhesion molecules) on the platelet surface (18). The GPllbIllla receptors are 

transfoned into the GPllblilla complex. which is the final step in the platelet aggregation pathway. This 

complex mediates the formation of an insoluble fibrin "bridge" which connects platelets together, t0 

prevent further bleeding. 

FIGURE 3: Interactions among platelet membrane receptors. Adapted from Fuster et al, 1992 (1 9) 

1.2.3 EMBOCUS 

An ernbolus represents gaseous or particulate matter (e.g., dislodged atherosclerotic plaque or 

thrombus), that travels. It is carried by the bloodstream until it reaches a narrowed blood vessel where it 

becornes lodged. The embolus rernains in the vessel, clogging the vesse1 and preventing blood flow 
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from entering the distal vasculature. The emboli can originate from a variety of locations, such as the 

heart, lungs, peripheral circulation (PAD), and could reach the cerebral vessels leading to a stroke. 

1.3 PHARMACOLOGIC THERAPY 
1.3.1 lNDlCATlON FOR ANTI-PLATELET THERAPY 

Anitiplatelet therapy is used in the prevention of acute arterial thrombosis in cardiovascular disease 

(i.e., stroke and MI). It is also prescribed to PAD patients because it has demonstrated effectiveness in 

decreasing the incidence of cardiovascular events and preventing thrombotic complications after vascular 

reconstruction (20). There are four classes of antiplatelet agents: 1) cyclooxygenase inhibitors (e.g., 

ASA), ii) agents interfering with ADP-mediated pîatelet reactions (e.g., ticlopidine, clopidogrel), iii) 

thrombin inhibitors (e.g., hirudin) and iv) GPllbIllla receptor antagonists (e.g., abciximab) (21). 

Pharmacological profiles only of clopidogrel, ticlopidine and ASA will be discussed because they are 

relevant to this thesis. 

1.3.2 CLOPlDOGREL 

Clopidogrel (plavixTM, SR25990C) is a novel anti-platelet. approved by the Health Protection Branch 

of Canada in 1999, for the ptevention of vascular events in patients who have had a stroke, MI or PAD. It 

is pharrnacologically different from ASA, and more pharmacologically related to its thienopyridine relative, 

ticlopidine. It irreversibly inhibits platelet aggregation by selectively binding to adenylate cyclase-coupled 

ADP receptors (low affinity, type 2) on the platelet surface (22). But it has not yet been demonstrated that 

it directly inhibits fibrinogen binding to membrane glycoprotein (GP Ilb/lllla) receptors in similarity to 

ticlopidine. 

FIGURE 4: Chemical structure of dopidogrel. 

Clopidogrel is available in tablet fom, 75mg, to be taken orally, once daily. The pharrnacokinetic 

profile of clopidogrel shows rapid absorption that is not affected by food or antacids. It is metabolized to 

an active metabolite via cytochrorne P4501A as dernonstrated in rats (23). The structure of the active 

metabolite has yet to be detemined. The pharmacokinetic and phanacodynamic profiles of the active 
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metabolite are unavailable and only profiles of the inactive metabolite will be discussed. The CYP2B 

subfamily of cytochrome P450s has been irnplicated in the metabolism of clopidogrel into inactive 

metabolites. SR 26334 is the principal circulating inactive metabolite with an elimination half life of 7.7 

hous (24). The time ta peak plasma concentration of SR 26334 is 1 hour (25) with the area under the 

plasma concentration-tirne curve of 1 Omg/L'h (24). 

Coadministration of ASA with clopidogrel does not modify dopidogrel-mediated inhibition of ADP- 

induced platelet aggregation. Ctopidogrel does not rnodify the effect of heparin on coagulation nor is a 

heparin dose adjustrnent required. As well, there is no effect induced by heparin on clopidogrel anti- 

platelet action. Coadministration of non-steroidal anti-inflarnmatory drugs (NSAIDs) causes an increase 

in gastrointestinal (GI) blood loss as measured by occult fecal blood or GI bleeding events. Clopidogrel 

adrninistered with atenolol, nifedipine, phenobarbital, cimetidine or estrogen does not produce any 

changes in clopidogrel pharmacodynarnics and vice versa, The pharmacokinetics of digoxin or 

theophyiline are not modified by the coadministration of clopidogrel. At high concentrations in vitro, 

clopidogrel inhibits CYP2C9 and thus it rnay interfere with the metabolism of phenytoin, tamoxifen, 

tolbutamide, warfarin, torsemide, fluvastatin, and some NSAIDs. 

In animal models (rat and rabbit), clopidogrel does not elicit carcinogenesis, mutagenesis or 

impairment of fertility. However, as observed in rats, clopidogrel andlor its metabotites are excreted in 

breast milk. 

The pharmacological properties of clopidogrel have translated into better efficacy in treating patients 

with ischernic vascular diseases. No direct cornparisons between clopidogrel and ticlopidine in clinical 

trials have been perforrned (26). However, with respect to adverse events, it is more favorable than 

ticlopidine since neutropenia is not a concern and hernatologic monitoring is not required. As well, there 

is a lower overall adverse event rate associated with clopidogrel usage (20.8%) (27) in cornparison to 

ticlopidine usage (44.1 %) (28, 29). 

In the CAPRIE study, a large randomized, controlled, trial (n=19,185) in patients with established 

vascular disease, the use of clopidogrel versus ASA was associated with a 8.7% relative risk reduction in 

cardiovascular events (ischernic stroke (IS), MI and mortality (vascular death subsequent to being 

diagnosed with PAD)) over 2 years (27). GI syrnptoms such as indigestion/nausea/vomiting, GI 

hemorrhage and abnorrnal liver function were less cornmon for clopidogrel (pc0.05) (27). However, rash 

and diarrhea were reported more frequently with clopidogrel than with ASA (p0.05) (27). It has been 

suggested that the cornbined effect of clopidogrel and ASA (both working by different mechanisms) may 

be therapeutically advantageous for vascular disease patients, and there is an investigation being 

conducted (26). 

1.3.3. CLOPIDOGREL AND THE CAPRlE STUDY 

The CAPRIE study is the only randomized, controlled, clinical trial that has been conducted with 

clopidogrel. In this trial, clopidogrel, 75 mg daily, was compared to ASA, 325 mg daily. Patients were 

selected according to the qualifying conditions of IS, MI or PAD. The outcome events recorded were 

non-fatal events (due ta IS, MI, intracranial hemorrhage, and leg amputation), and deaths (due to IS, MI, 
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hemorrhage, other vascular causes, or non-vascular causes). Other vascular deaths refers to deaths not 

caused by IS, Ml, or hemorrhage and were not clearly non-vascular in nature. The study had 90°h power 

to detect an overall relative-risk reduction (RRR) (in experiencing one of the outcome events) between 

12% to 13% in the combined patient populations of IS, MI and PAD for the intent-to-treat analysis. The 

study was not powered to detect changes within the individual patient groups. In al1 three patient 

populations, a total of 9,553 subjects received clopidogrel and 9,546 subjects received ASA. A similar 

proportion of patients (approxirnately 21%) in both the clopidogrel and ASA groups discontinued drug 

therapy. Mean cornpliance was similar in both treatment groups (approximately 91 Oh). Approximately 

14% of patients on clopidogrel and 15% of patients on ASA experienced an outcome event. From the 

intent-to-treat analysis, the event rate per year was 5.32% and 5.83% for clopidogrel and ASA therapy 

respectively across al1 patient populations and this was statistically significant. The absolute risk 

reduction (ARR) is 0.5% (5.83% minus 5.32%) for clopidogrel versus ASA therapy. In the combined 

patient populations of IS, MI and PAD, the relative-risk reduction was 8.7% (95% confidence interval (CI) 

of 0.3% to 16.5%), in favor of clopidogrel treatment, which was found to be statistically significant. This 

RRR of 8.7% for clopidogrel therapy [(5.83%-5.32%)/5.83] is over and above the reported 25% RRR that 

ASA produces in such clinical groups as demonstrated in the Antiplatelet Trialists' Collaboration (ATC) 

Meta-analysis, a statistical compilation of outcomes frorn antiplatelet therapies (30). Although the 

CAPRIE trial was not powered to detect changes in the RRR in each of the IS, MI and PAD populations 

separately, an analysis was still conducted. For the stroke group, the RRR was not significant, Le., 7.3% 

(95% CI -5.7% to 18.7%). The MI group did not appear to benefit from clopidogrel therapy, with a RRR 

of -3.7% (95% CI -22.19'0 to 12?h). However, the PAD group benefited the most from clopidogrel 

therapy, with a RRR of 23.8'6 (95% CI 8.93'0 to 36.29'0). A test of heterogeneity for treatment effects was 

statistically significant suggesting that each of the three clinical groups may not benefit from clopidogrel 

therapy to the same extent and that such differences in treatment effect are not due to chance alone. 

The investigators of the study attempted to offer an explanation for the lack of effect of clopidogrel in 

the MI group. A subgroup analysis was conducted whereby patients with the qualifying condition of IS or 

PAD who also had a previous history of a MI were examined. In this scenario, this group had a RRR of 

22.7% (95% CI 4.9 to 37.206). AS this group of patients was combined with the MI cohort, the RRR 

reduced to 7.4% (95% Cl -5.2% to 18.6%). This suggests that only patients with an IS or PAD and a 

previous history of MI benefit from clopidogrel therapy but not patients with MI alone. 

Overall, the absolute relative risk reduction suggests that 200 patients need to be treated per year to 

prevent one event (the number needed to treat equals the inverse of the ARR) (31). Or as stated in the 

CAPRIE study, according to the sarnple sizes in each patient population, clopidogrel will prevent 24 

events versus aspirin which will prevent 19 events per 1000 patients treated per year. The cost impact of 

preventing 5 additional events with clopidogrel therapy needs to be elucidated in order to determine the 

relative worth of introducing this novel anti-platelet for use in the clinical setting amongst other 

pharrnaco logical agents. 



Ticlopidine is also a thienopyridine derivative, an older relative of dopidogrel. It inhibits the 

expression, occupation or function of the platelet 2-methylthio-ADP-binding receptor subtype and the 

ADP-induced exposure of the fibrinogen binding site of the platelet glycoprotein GPllb/llla receptor (32). 

This produces inhibition of ADP-induced platelet aggregation apparent 24 to 48 hours after the start of 

multiple dose treatment and maintained for several days after withdrawal (33, 34). Ticlopidine also 

inhibits platelet aggregation induced by collagen, platelet activation factor, epinephrine, thrombin and 

arachidonic acid which may be indirect effects of ADP inhibition (35). The exact mechanism of these 

actions has not yet been fully characterized (36). 

HCI 

FIGURE 5: Chemical structure of ticlopidine. 

Ticlopidine is available in tablet form, administered 250mg twice a day. Examining the 

pharmacokinetic information, it is metabolised in the liver, principally by N-dealkylation, N-oxidation and 

oxidation of the thiophene ring (37-39). Approximately 809'0 to 90°h of oral ticlopidine is absorbed (37, 

39). Peak plasma concentrations (C,,,=0.31 to 0.70 mg/L) are attained approximately 2 hours after a 

single dose administration. With multiple dose administration, Cm,, ranges from 0.89 to 1.42 mg/L and 

steady state concentration is reached after 5 to 14 days (40, 41). The elimination half life, t1,2P, after a 

single dose administration, varies from 7 to 19 hours and with repeated administration, the t1,28 can 

extend to 29 to 98 hours (32). Less than 1% of an oral dose is detected in the urine as the unmodified 

parent compound. Food intake increases the rate and extent of ticlopidine absorption (39). 

Drug interactions have been reported with ticlopidine (36). Ticlopidine potentiates effects of NSAIDs 

on platelet aggregation. The tl,2 of antipyrine is increased by 30% with coadminstration of ticlopidine, 

hence drugs that are metabolized by CYP450s should be adjusted when starting or stopping ticlopidine 

treatment. The tln of theophylline increases with a corresponding decrease in its total plasma clearance. 

There is a slight reduction in digoxin plasma levels, however, no change in digoxin efficacy is observed. 

Chronic coadministration of cimetidine produces a 50% reduction in the clearance of a single dose of 

ticlopidine. There is a reported 20% decrease in ticlopidine plasma level when administered after 

antacids. No interaction with phenobarbital has been reported. There is no evidence that ticlopidine 

induces mutagenicity, carcinogenicity or impairment of fertility as demonstrated in rats. 

The primary use of ticlopidine is in the prevention of thrombosis in cerebral vascular and coronary 

artery disease (20). It is indicated for the reduction of the risk of first or recurrent stroke for patients who 
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have experienced a complete thromboembolic stroke or a minor stroke (36). It is also administered to 

patients who are either ASA intolerant or have experienced a secondary event while on ASA treatment. It 

is also used alone or in combination with ASA after coronary stent procedures in order to prevent platelet 

activation (thrombus formation) and to allow stent patency (42, 43). In Europe, it is used in the prevention 

of Ml (15). 

There have been numerous trials examining the therapeutic efficacy of ticlopidine (44, 45) (46) (47, 

48). in particular, there have been three major trials conducted comparing ticlopidine's efficacy against 

placebo (29, 49) or ASA (28). 

The CATS trial, Canadian American Ticlopidine Stroke triai, was a randomised, double-blind, multi- 

centre study that compared ticlopidine 250mg bid and placebo for up to 3 years in stroke patients (29). 

This study demonstrated that ticlopidine was significantly more effective than placebo for the prevention 

of stroke, MI or vascular death (risk reduction 30.2%, p=0.006). 

In the STlMS trial, Swedish Ticlopidine Multicentre Study, a double-blind, multicentre study, 

ticlopidine was also shown to have greater protective efficacy than placebo in patients with intermittent 

claudication (PAD) (49). There were fewer events (MI or transient ischemic attack, (TIA)), in the 

ticlopidine group than in the placebo group. 

The Ticlopidine Aspirin Stroke Study (TASS) trial was a randomised, double-blind, mutticentre 

investigation comparing ticlopidine 250rng bid, with ASA 650mg bid for the prevention of ischemic events 

or death in patients who had a TIA, amaurosis fugax, reversible ischemic neurologic deficit (RIND) or a 

minor stroke (28). TicIopidine produced significant relative risk reductions of 12% and 21% for death and 

nonfatal stroke respectively. 

From the ATC meta-analysis of anti-platelet regimens. combined trials indicated that ticlopidine 

produced an add~tional 1038 reduction in Ml. stroke or vascular death in comparison to ASA (30). This 

was found not to be significant, however, it does not imply that ticlopidine therapy is equivalent to ASA 

therapy. As well, it was found that through an indirect comparison to other antiplatelet regimens, 

ticlopidine was found to have a 339'0 reduction in events. However, the major drawback of ticlopidine is 

the neutropenia monitoring and serious adverse events (e.g., thrombotic thrombocytopenic purpura) 

which clopidogrel does not have. 

1.3.5 ASA 

ASA has been the long-standing prescribed treatment for primary and secondary prevention of IS 

and MI primarily because of its low cost and effectiveness in many types of cardiovascular diseases. It is 

a salicylate (acetyl salicylic acid) (Figure 6). It acts via the TXA2 and cyclooxygenase pathway (20). In 

platelets, the major cyclooxygenase product is TXA2, a labile inducer of platelet aggregation and a potent 

vasoconstrictor. ASA blocks production of TXA2 by covalently acetylating a serine residue near the active 

site of cyclooxygenase, the enzyme that produces the cyclic endoperoxide precursor of TXA2 (see Figure 

2). The action of ASA is irreversible, considering that platelets are not able to synthesize new proteins 

and the effect of ASA disappears only upon platelet recycling (after 7-1 0 days). 



FIGURE 6: Chernical structure of ASA 

ASA is rapidly absorbed from the stornach and small intestine with optimal absorption occurnng in the 

pH range of 2.1 5 to 4.10 (50). The bioavailability of ASA is 70% and the plasma tir2 of ASA is 15 min 

(51). It takes about 1-2 hours to reach maximum serum concentrations. It is widely distributed in the 

body tissues and fluids. ASA is hydrolyzed to salicylic acid which is then oxidized, conjugated and renally 

excreted. 

There are numerous drug interactions with ASA (50). ASA in combination with other antipyretic 

analgesic agents rnay be associated with nephropathy. Antacids rnay alkalinize the urine leading to an 

increase in the renal etimination of ASA. ASA and anticoagulants cornbined increase the risk of bleeding. 

Phenytoin metabolism rnay be inhibited by large doses of ASA. Valproic acid increases platelet 

aggregation and rnay cause an increased risk of bleeding if coadministered with ASA. ASA increases the 

antihyperglycemic response to sulfonylureas. Corticosteroids increase the excretion of ASA. 

Methotrexate and ASA compete for renal excretion with methotrexate serum levels becoming elevated. 

Vancomycin and ASA increase the risk of ototoxicity. Vitamin C acidifies the urine and rnay increase the 

elimination of ASA. The hepatic metabolism of zidovudine is increased with coadministration of ASA. 

ASA crosses the placenta and salicylates are detected in breast rnilk (50). It rnay increase the risk of 

bleeding in the mother, fetus or infant. 

ASA has remained the gold standard for treatment of vascular disease. The indications for ASA are 

numerous namely: MI, unstable angina, bypass grafts, cerebrovascular disease (IS), PAD, atrial 

fibrillation, primary and secondary prevention of arterial thromboembolism, prevention of thrombus 

formation after percutaneous transluminal coronary angioplasty (PTCA), and it is used in hip and 

prosthetic heart valve replacements (20). 

In the ATC rneta-analysis, it was demonstrated that low doses of ASA (75mg to 300mg per day) are 

as beneficial as high doses (-1000mg per day) in the treatment of cerebrovascular disease, but there is 

still no general consensus in the field (30). Higher doses prove to be ineffective because of inhibition of 

prostacyclin production and carry the risk of increased toxicity (e.g., bleeding). As well, it was shown that 

patients with peripheral vascular disease should receive ASA therapy long-term. Other high risk groups 

identified as benefiting from ASA therapy were those having vascular procedures or stable angina (20). 

In the secondary prevention of arterial thromboembolism, it was dernonstrated that no combination of 

antiplatelet agents was found to be superior to low doses of ASA (75rng to 300rng per day) alone. This 

finding formed the basis for the recommendation that patients with occlusive vascular event be 

prescribed long-term therapy with ASA (20). However, intolerance to ASA (because of the side effects or 
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hypersensitivity) and ASA therapeutic inefficacy (i.e., patient experiences a subsequent stroke or MI), 

demonstrates the need for a new agent such as clopidogrel. 

1.4 IMPORTANCE OF THE PROBLEM 
Considering that clopidogrel is a novel anti-platelet, there has yet to be a pharmacoeconomic analysis 

conducted for this agent in comparison to the other treatment regirnens currently used to manage MI, IS 

and PAD. The major issue is the introduction of this novel anti-platelet agent into provincial formularies 

and the cost impact that it would have on the health care system. Here, cost is defined as the magnitude 

of resources consumed (52). The current movement in health care is an attempt to cap expenditures in 

order to maintain a financially viable health care system (53). Drug therapy is one of the areas that is 

being targeted to reduce overall spending (54). There are four reasons why pharmaceuticals are being 

targeted by government regulators: i) absolute expenditures on pharmaceuticals continue to grow, ii) 

pharmaceuticals are viewed as products rather than services, iii) some pharrnaceutical products are 

perceived to have little value, and iv) there is a concern that new biotechnology will continue to create 

new pharmaceuticals and push pharmaceutical expenditures to an even higher level (55). It is felt that 

more effective drugs can be selected that will yield savings in health care by reducing the need for 

subsequent physician visits or for hospitalizations (56). In 1996, drug spending in Canada accounted for 

14.4% of the total health expenditures or more than $10 billion (1). 

Pharmacoeconornic analyses are required to be conducted as part of drug formulary submissions in 

Ontario (57). These act as a preliminary screen to select out the newly introduced and often costly 

agents in comparison to the older, mature drugs prescribed for the same indication. This analysis is 

targeted towards formulary decision-makers and clinicians (prescribers) who treat MI, stroke or PAD 

patients. It has been dernonstrated that the criteria with which the rnajority of physicians select and 

prescribe a drug are not on the basis of cost and therapeutic effectiveness, but rather on therapeutic 

effectiveness atone (58). The selection of more cost-effective medications must done a priori. 

Ultimately, this analysis will contribute to the other pharmacoeconomic analyses that help to shape policy 

making in the area of the adoption of novel pharmacologic agents. 

For acceptance of clopidogrel to hospital formularies, three major issues arise: drug safety, drug 

efficacy and drug cost (59). Drug safety and efficacy are demonstrated through clinical trials but the 

impact of drug cost can only be demonstrated through specific analyses incorporating medical decision 

making structured in mathematical models. Results from the pharrnacoeconomic analysis wiil help guide 

prescribing in a constrained environment where the potential impact of a widely used therapy may be 

significant. Ultimately, these results will have an impact on the indication for clinical use of clopidogrel. 
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1.5 STRATEGY USED TO AlTACK THE PROBLEM - REVIEW OF THE METHODS 
In the following paragraphs, the methodological approach to conducting pharmacoeconomic analyses 

will be discussed. The type of pharmacoeconomic analysis has to be established. The perspective from 

which the analysis will be conducted should next be established as the perspective will determine the type 

of resource utilization information (i.e., costs and treatment probabilities) required. A model can then be 

created using the resource utilization information to generate pharmacoeconomic outcomes. The 

parameters entered into the model can be varied to determine the effect on the outcomes. The 

pharmacoeconomic outcomes need to be interpreted in the context of other interventions used in 

vascular disease management to determine the relative value of introducing a novel drug. 

1.5.1 Types of Pharmacoeconomic Analyses 

In order to demonstrate the impact that the introduction of clopidogrel would have on cost and 

survival, several types of analyses can be conducted: cost-effectiveness analysis (CEA), cost- 

consequence analysis (CCA), and cost-utility analysis (CUA) (60, 61). Table 1 provides a summary of 

the major types of pharrnacoeconomic analyses. 

TABLE 1 : Summary of the major types of pharmacoeconomic analyses. 

lYPE OF 

ANALY SIS 

CCA 

OUTCOME UNiT APPLICATION 

Used to compare 
two treatment 
alternatives that 
produce the same 
single effect but to 
varying degrees 

CUA 

Dollars per event 
avoided 

Used to compare 
hnro treatment 
alternatives that 
may individually or 
both produce more 
than one single 
effect to varying 
degrees 

Dollars per natural 
unit (e.g., life years 
gained, mm Hg 
blood pressure) 

Dollars per quality 
adjusted life year 

Identifies the cost 
expenditure 
associated with 
preventing one event 
from a disease while 
being on a particular 

ADVANTAGES 

treatment. 
Can rneasure health 
outcomes (effects) in 
monetary and non- 
monetary terms 

LlMlïATlONS 

Considers both the 
patient's quality and 
quantity of life in the 
health outcome 

-can only represent 
outcomes in 
monetary terms 

-cannot be used to 
compare 
interventions with a 
different or more than 
one health outcome 
-does not consider 
the patient's quality of 
life in the health 
outcome 
-assumes that al1 
utilities (or 
preferences for a 
particular heattb 
state) are common 
across al1 individuals 
-utilities will Vary 
according to the 
methodology in which 
they were acquired 
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CEA is defined as a cost comparison between two treatment alternatives which produce the same 

single effect, but to different degrees (60). The difference in effect is measured in natural units such as 

life years (LY) gained (extension of sunrival) as a result of a particular medical intervention (e.g., surgery, 

drug therapy, rehabilitation). In the context of pharrnacological treatment, the difference in effect can be 

measured as the difference in therapeutic efficacy between two agents. Therapeutic efficacy can 

encompass a better adverse event profile, greater number of cures or increased cornpliance and it is 

translated into the number of LYS gained. The results are usually represented in the forrn of an 

incremental cost-effectiveness ratio (CER), whereby the numerator is the difference in cost between the 

two regimens and the denominator is the difference in LYS gained (i.e., cosüLY) (Figure 7). The 

incremental CER represents the additional cost of an alternative treatment relative to its additional 

effectiveness (62). An average CER is not used as it represents the cost per benefit (i.e., LYS gained) of 

the new treatment independent of any other cornparator treatments. If the difference in effect represents 

a consequence of drug therapy (e.g., nurnber of event averted), then this is termed a cost-consequence 

analysis (CCA). Usually, the costs and consequences of drug treatment are displayed separately and not 

in a ratio (60). 

CER CER FOR CLOPIDOGREL AND ASA 

(Cod Drug A) -   COS^ Drug 6) Lifetime  COS^^^^^^^^^^^^ - Lifetime CostAsA 

(Outcome with Drug A ) - (Outcorne with Drug B) Survival with clopidogrel- Survival with ASA 

(i.e., Life YearsClopidogrel - Life Y e a r s ~ ~ ~ )  

FIGURE 7: Equations used to calculate the CER for CEA. 

If the outcome unit rneasured is al1 quality adjusted life years (QALY), an extra year of life gained in a 

state of perfect health, then the analysis is referred to as a cost-utility analysis (CUA). This is simply an 

extension of the CEA whereby more than one effect, not necessarily produced by both treatments, can be 

considered (60). The lack or presence of the additional effect helps to outline the advantages one drug 

treatment has over the other. The results are presented in the form of costiQALY. In CUA, the 

advantage is that both the quantity and quality of the patient's life can be expressed in the outcome 

whereby the CEA considers only the patient's quantity of life. 

The term utility refers to a number that represents the strength of the individual's preferences for 

particular outcomes when faced with uncertainty (63). Utilities are measured in patients with particular 

diseases by a variety of rnethods such as the standard garnble, tirne trade off, clinical judgement and 

ratio scaling (63). It is a method of measuting one's perception of their own current health state on a 

scale of O to 1. It is possible that utilities will differ according to the methodology used to acquire them or 
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simply due to variation between individuals' preferences. In CUA, this leads to a potential disadvantage 

in which the utility used may not necessarily account for such variations (64). The QALY was created as 

a method that could integrate within an individual the health improvernents frorn changes in both the 

quality and quantity of life, and could also aggregate these improvements across individuals (65, 66). 

Both utilities and LYS are used by computer programs to compute the QALY in pharmacoeconomic 

analyses. 

There are four outcome scenarios for the CERs which have been transformed into tabular form from 

the cost-effectiveness plane first conceptualized by Black (1990) (67). ln general, the novel drug 

treatment will be more expensive than the older drug treatment. For example, in Figure 7, the costs 

associated with Drug A treatment (novel treatment) is more expensive than Drug B (the older drug) 

treatment, i.e., there is no cost advantage. Hence, there will be an incremental cost associated with Drug 

A therapy in cornparison to Drug B therapy, i.e., cost expenditures associated with the adoption of Drug A 

treatment. However, the benefits of Drug A, in terms of LYS or QALYs will be greater than the benefits 

accrued from Drug B usage. In this situation, Orug A is analogous to scenario 1 Table 2 below. If the 

costs associated with Drug A treatment are less than Drug 6 treatment and Drug A confers benefits in 

terms of LYS or QALYs, then the CER will demonstrate a cost savings (negative CER), where Drug B is 

said to be dominated by Drug A in terms of both therapeutic efficacy and cost. This would be analogous 

to scenario 2 in Table 2 below. If the therapeutic benefits of the more costly Drug A treatment are less 

than Drug B treatment, then Drug A is dominated by Drug B therapy or that Drug B is the dominant 

therapy (60). This would be analogous to scenario 3 in Table 2. Lastly, Drug A could be cheaper but 

therapeutically ineffective, analogous to scenario 4 in Table 2. However, in either scenario 3 or 4, Drug A 

does not appear to be an attractive, novel, therapeutic alternative and most likely would not be adopted 

for use. 

TABLE 2: Possible outcomes and interpretation of CERs. 

In order to conduct CEAs or CUAs, treatment costs and probabilities with respect to the outcomes 

from the treatment are required. Costs are defined as the magnitude of resources consumed (68). 

There are two types of costs, direct and indirect costs. Direct costs involve the transfer of money 

whereas indirect costs are unpaid resource commitments (52). Examples of direct costs are drug costs, 

THERAPEUTICALLY 

MORE EXPENSIVE THERAPY LESS EXPENSIVE THERAPY ' 
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surgical fees and physician fees. These are used in al1 pharmacoeconomic analyses irrespective of the 

perspective of the analysis. Examples of indirect costs are time off work and home care. These are 

usually incorporated in pharrnacoeconomic analyses conducted from a societal perspective (discussed in 

the next section) in addition to direct costs. Cost iS different from price which is defined as the arnount 

that a patient must pay (out of pocket expenses) for the good or service (68). Cost information can be 

obtained from the Iiterature, hospital databases or fee schedules. 

1.5.2. PERSPECTIVE OF THE ANALYSIS 
The perspective of the pharrnacoeconomic analysis should be established as it will determine the 

type of information (Le., costs and treatrnent probabilities) necessary for the analysis to be conducted. 

There are several types of perspectives that a pharmacoeconomic analysis can adopt such as from the 

perspective of the government, society, or an institution (60). A governmental perspective would be 

adopted in situations in which the analysis is catered to drug formulary submissions. A formulary 

represents a list of drugs in which the prescription costs will be covered for particular populations such as 

the elderly and those receiving social assistance or it can be a list of drugs used in a particular hospital. 

The type of costing information applicable woutd be those reimbursed by the government. A societal 

perspective is one that considers the patient andlor patient's family in the analysis. The concept of lost 

productivity, and the impact of removing an individual out of society (workforce) because of an illness is 

assessed. For example, lost wages due to time off of work for the patient or relative can be incorporated 

into the analysis as a portion of the cost a particular illness burdens upon society. The last type of 

perspective is an institutional perspective in which pharmacy and therapeutic cornmittees converge to 

discuss what should be accepted onto the hospital formulary. Thus, the types of costs and treatment 

probabilities should be related to the hospital and possibly acquired solely from the hospital. 

1.5.3 META-ANALYSIS 
Probabilities pertaining to the outcorne events (e.g., probability of having a stroke, probability of 

suwiving the stroke, adverse event probabilities) associated with a particular drug therapy are cornpiled 

from the literature (Le., randomized controlled clinical trials), expert opinion, or Delphi panels (group of 

expert opinions) (69). However, randomized controlled trials remain the accepted standard for the 

collection of safety and efficacy data of pharmaceuticais (60). The probabilities can be combined in a 

statistical procedure called meta-analysis. A meta-analysis is defined as a statistical analysis of a 

collection of analytic results from several independent studies on a specific topic for the purpose of 

integrating the findings (70, 71). It has four specific purposes: 1) to increase statistical power by 

increasing the sample size; 2) to resolve uncertainty when reports do not agree; 3) to irnprov~ estimates 

of effect size; and 4) to answer questions not posed at the beginning of the study. In the context of this 

thesis, a meta-analysis is required to extract the overall efficacy of various pharmacological agents used 

in the treatment of vascular events (i.e., IS, MI or PAD). 



1.5.4 DECISION TREE ANALYSIS 
Once al1 of the information has been compiled (Le., costs and probabilities), it is entered into a 

decision tree model, a branching structure where each branch represents an event that may take place in 

the future (72). The decision tree foms the founding basis for decision analysis, a structured 

methodology which puts uncertainties into perspective and then considers them in the medical decision 

making process (72). The decision tree is generally created using a computer program (e.g., DATA 

TreeAge (72)) and the tree structure is dependent upon the type of outcome probabilities acquired. 

For simulations over extended periods of time, a Markov model decision tree is usually created 

because it allows a cohort of patients to move through a number of different health states. It is unlike a 

conventional decision tree which practically allows for only a limited number of transitions from one health 

state to another. It is defined as a statistical modelling technique derived from matrix algebra developed 

according to the Markovian principle (73) which is used to help rnedical decision rnaking. For each 

Markov model, it carries the Markovian assumption of al1 patients in a given heafth state at a given time 

have the same prognosis irrespective of how they arrived at that health state and that knowing the 

present health state of a patient is sufficient to project the entire trajectory of future health states (74). In 

developing a Markov model, the following sequence should be adopted: 1) health states should first be 

established; ii) health state transitions (transferring from one health state to another) should be defined 

and iii) probabilities of being in a health state and transferring frorn one health state to another should be 

derived (as discussed in section 1.5.3). As an example, in Figure 8, the top row represents the possible 

health states a person could be in. The person can also rnake a transition to one of the health states on 

the bottorn row according to defined probabilities acquired in the manner previously discussed. For 

exampie, a person can initially be healthy (no previous cardiovascutar or cerebrovascular event), but then 

experiences a stroke and transitions into the stroke health state (as indicated by +and 1 in Figure 8). 

This person can now have another stroke (2 in Figure 8), a MI (3 in Figure 8), or die (4 in Figure 8). 

However, this person cannot go back to being in a healthy state. Once the patient reaches the state of 

death, this is called an absorbing state because the person cannot transition into any other state (72). 

1 HEALTHY STROKE MI DEATH 

j 
1 
1 
1 
1 
1 
1 

i 
HEALTHY 

FIGURE 8: Concept of the Markov model 
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A Markov model has two foms, the Markov chain and the Markov process (74). In a Markov chain, 

health state transition probabilities (probabilities of transferring from one health state to another) are 

constant. It is a subset of the Markov process and used more commonly for diseases with a short time 

horizon. The Markov process allows transition probabilities to Vary over time according to preset rules. It 

is used more commonly in chronic diseases (e.g., arthritis, dementia). In the context of this thesis, it 

simulates the clinical outcome of the vascular disease patient, i.e., whether they experience an !S, MI or 

?AD. The cornputer program executes the necessary mathematical and statistical analyses in order to 

derive particular pharmacoeconomic results (e.g., cost, LYS) based on the model. 

Since there is a time preference associated with costs and benefits (LYS), Le., a dollar is worth more 

today than in the future and benefits are preferred to be received immediately as opposed to in the future, 

both items must be discounted (68). The discount will account for the fact that dollars spent or saved in 

the future should not weigh as heavily as dollars spent or saved today but rather to reflect their current 

value when a programme (Le., IS, MI or PAD disease management) extends over several years (60). 

The current accepted discount rate is 3% (75). This rate was established to represent the real interest 

rate on government securities (Le., interest rate minus inflation rate) (60). 

A thorough examination of the "confidence" of the resuits of the base case analysis, via sensitivity 

analyses, is a critical part of the economic evaluation. The probabilities entered into the model are varied 

in a sensitivity analysis (71). There are three purposes for conducting a sensitivity analysis i) to assess 

the degree of uncertainty associated with an analytic result, ii) to "debug" and validate the tree, and iii) to 

determine which probabilities (e.g.. probability of death from a MI) or parameters (e.g., cost of a drug) 

greatly influence the model outcomes (76, 77). Sensitivity analysis can help identify problems with the 

structure of the model created. As a parameter is varied, the results from this change can be assessed 

to see if they make logical sense. If the result does not seem logical, then the model must be explored to 

correct the error. If the result does appear logical, then the change of the parameter is further assessed 

to see how much of an impact it has on the model. For example, if the outcomes from the sensitivity 

analysis are still similar to the baseline results, then the model is not sensitive or is "robust" to this 

probability or parameter. However, if the outcomes differ from the baseline results, then the model is 

deemed "sensitive" to the probability or parameter varied. Thus, sensitivity analysis is the decision 

analyst's version of statistical hypothesis testing as it provides "pseudo" confidence intervals or ranges in 

which the result varies. Throughout this process, the model can be validated by comparing the results 

from the sensitivity analysis to those reported in the literature. 

There are a few apptoaches one can take in order to Vary the parameters: 1) one-way sensitivity 

analysis or ii) multi-way sensitivity analysis (76). In a one-way sensitivity analysis, there is only one 

variable being varied at a time. The degree to which it is varied is somewhat arbitrary but should be 

based on some sense of probability sampling and input from the decision maker provided that it is logical 

and in the context of the analysis being conducted. In a multi-way sensitivity analysis, more than one 

variable is varied at one time. It is conducted when the results from the one-way analysis indicate that 
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the rnodel is not sensitive to any variables but may be sensitive to simultaneous changes in multiple 

variables. 

1.5.6 INTERPRETATION OF PHARMACOECONOMIC OUTCOMES 
The baseline pharmacoeconomic results need to be interpreted in order to determine the relative 

value in the adoption of a novel agent in comparison to other currently accepted intenrentions. Such 

cornparisons will help to identify whether the amount of money spent in order to gain an extra year of life 

for a novel agent is worthwhile or not. There are two methods of interpretation of the pharmacoeconomic 

outcomes: i) comparison to benchmark values and ii) comparison to costs of other types of medical 

interventions used for the same condition (78). Thete are two needs for this interpretation: i) for the 

decision analyst to place the economic findings of a particular health treatrnent in a broader context and 

ii) for the decision analyst to be informed of the allocation of health care resources between alternative 

programs (drug regimens) (60). 

Using the first method, this would be an extension of the four possible scenarios of the 

pharmacoeconomic outcomes as explained in Section 1 S.1, Table 2, where actual numerical values 

(benchmarks) are assigned to further define the boundaries of scenario 1. For example, taupacis et al 

(1 992) (79) have identified five grades of recommendation for the adoption and appropriate utilization of 

new technologies on the basis of the cost utility ratio (Le., costlQALY) (Table 3). 

Compelling evidence for adoption and appropriate utilization 

The new technology is as effective as or more effective than the existing one and is 

less costly. 

Strong evidence for adoption and appropriate utilization 

The new technology is more effective than the existing one and costs less than 

$20,000 per QALY gained. 

1 Moderate evidence for adoption and appropriate utilization I 
The new technology is more effective than the existing one and costs $20,000 to 

$1 00,000 per QALY. 

Weak evidence for adoption and appropriate utilization 

1 Compelling evidence for rejection I 
. 

The new technology is more effective than the existing one and costs more than 

$1 00,000 per QALY. 

TABLE 3: Grades of recommendation for the adoption and appropriate utilization of new technologies 

(79). 

: 
:. 

The new technology is less effective than or as effective as the existing one and is 
more costly. 
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Here, $20,00O/QALY and $100,00O/QALY are benchmark values which can be used to help judge 

whether spending money to adopt a particular intervention in order to gain certain benefits is worthwhile 

or not. 

If the second method of validating the pharmacoeconomic outcomes is used, a sample of medical 

interventions can be used as comparators. CERs are listed in a league table (Table 4 is a sample 

illustration of a league table), which is a rank order listing of incrernental CERs (80, 81). The 

interventions listed represent results from published economic evaluations in which the health care or 

other social program was incrementally compared with an alternative program. The league table can list 

CERs for intewentions related to a particular disease category only or it can include intementions from 

other diseases or areas such as to gain an appreciation of the allocation of resources in other health care 

sectors. The league table helps to identify technologies that represent a good investment of dollars spent 

in order to gain a year of life (those listed at the top of the kt ) .  A cut-off CER can then be defined which 

represents the willingness to pay for a particular intervention and health outcome. If the calculated CER 

from the CEA is less than this cut-off, then the technology would be adopted. If the CER is greater than 

the cut-off, then the technology would not be adopted. 

( INTERVENTION 1 CER (cost/LY) 

Beta-btocker treatment for low-risk MI survivors 

Percutaneous transluminal coronary angioplasty (PTCA) in patients 

with mild angina 

Lovastatin/low cholesterol diet (vs diet) for men age 60 

And cholesterol level of 300 mg/dL 

1 Two vesse1 coronary artery bypass graft surgery (CABG) (vs 

medical management) 

TABLE 4: Sample illustration of a Ieague table. Adapted from Tengs et al, (1995) (82). 

$1 7,OOOUS 

$24,00OUS 

$26,00OUS 

! 
$28,00OUS i 

i Heparirddihyroergotamine (vs stockings) to prevent venous 

thromboembolism 

, Coronary care unit for emergency patients with acute chest pain 

There are sorne limitations to league tables which should be addressed (78, 81). Firstly, each 

economic evaluation is conducted via a different methodology. There may be no standardization of the 

types of evatuations selected frorn the literature according to the type of methodology used to conduct the 

CEAs (e.g., type of perspective, type of costs considered, type of utilities). Secondly, economic 

evaluations can be conducted in different time periods, which amounts to different dollar values. Lastly, 

the CERs listed represent point estimates where the variation in the CERs are not listed. In spite of these 

limitations, league tables are helpful in guiding decision making in the adoption of new technologies. 

$42,00OUS 

$250,0OOUS 
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t .6 GENERAUSPECIFIC OBJECTIVES 

The main objective is to deterrnine the therapeutic efficacy and cost-effectiveness of clopidogrel 

treatment in relation to current therapies in vascular disease (IS, MI, PAD) in conformity to the Ontario 

Guidelines for Pharmacoeconomic Evaluations (57). The CAPRIE trial was powered only to detect 

statistical significance for al1 of the patient groups, IS, MI and PAD, combined. In this analysis, IS, MI and 

PAD subgroups will also be analyzed separately to detenine if they benefit from clopidogrel therapy. 

Clopidogrel as second line therapy, in situations where ASA failed or was not tolerated, was also 

considered for particular subgroups 1) stroke patients, (second line therapy of clopidogrel versus 

ticlopidine treatment) and ii) MI patients, (second line therapy of clopidogrel versus placebo). 

All costs, complications and health benefits resulting from clopidogrel use cornpared to ASA and 

ticlopidine (brand name and generic) will be considered in several analyses with the results being 

presented in terms of incremental CERs, namely cost/LY gained. These outcomes will be compared with 

other reported CERs for comparative analysis of the value of the outcomes. Sensitivity analyses will be 

conducted to determine model sensitive parameters. 

1.7 STATEMENT OF RESEARCH HYPOTHESIS 
The use of clopidogrel over ASA treatment across ail !SI MI and PAD patients combined will be a 

cost-effective treatment in cornparison to other accepted interventions in vascular disease. There will be 

differences in the therapeutic efficacy and cost effectiveness of clopidogrel treatment in IS, MI and PAD 

s ubgroups individually. 

1.8 RATIONALE FOR HYPOT HESlS 
According to the CAPRIE trial, clopidogrel has demonstrated greater therapeutic eff icacy than ASA in 

the combined population of patients who have experienced an IS, MI and PAD (27). A relative risk 

reduction for experiencing a secondary event (IS, MI or vascular death) of 8.7% was obsewed with 

clopidogrel therapy. For the subgroups, PAD patients alone had the largest relative risk reduction of 

23.8% (95% CI of 8.9% to 36.2%) with clopidogrel. Stroke patients had a lower relative risk reduction of 

7.3% (95% CI -5.7% to 18.7%), while MI patients actually did not appear to benefit from clopidogrel 

treatment, a relative risk reduction of -3.7% (95% CI -22.1% to 12.0%). 

Despite the wide variety of medications used in the treatment of IS, MI arid PAD, it is would be 

suitable to make comparisons to other commonly used pharmacological agents in this area. ASA would 

be a relevant comparator to clopidogrel, since it has a lower cost and is first line therapy for IS and MI. 

The next relevant comparator would be ticlopidine, prescribed as a second line agent in IS. There is not 

one consistently prescribed medication used in the treatment of PAD. With these comparisons, the 

advantages of clopidogrel therapy in terms of safety (i.e., a better side effect profile), will be elucidated in 

terms of benefits seen in the number of LYS gained. 



1.9 REVIEW OF THE PHARMACOECONOMIC LITERATURE 

1.9.1 ASA 
There are very few economic evaluations of ASA in comparison to other types of antiplatelet 

therapies for vascular disease. The main reason for this is that ASA still remains the gold standard in 

vascular disease management because of its efficacy and low cost. There are some pharmacoeconomic 

studies conducted with ASA alone or in comparison to other treatrnent regimens (83) (84, 85). As an 

example, in a study by Gage et al (1995), ASA was compared to warfarin for prophylaxis of stroke in 

patients with nonvalvular atrial fibrillation (NVAF) (86). Here, the authors constructed a Markov Mode1 to 

analyze the expected outcornes of three treatment alternatives, warfarin, ASA and no therapy, during a 

10 year period for 65 year old patients who had chronic NVAF. Despite the lower costs of ASA, the risk 

reduction of reinfarction was only 22% versus 68% with warfarin therapy. Hawever, ASA did have a lower 

rate of major hemorrhage in comparison to warfarin (0.90h and 1.4% respectively). The authors 

conceded that warfarin therapy would cost $8,00OUSIQALY in patients with NVAF and one additional risk 

factor. In 65 year old patients with NVAF only, warfarin therapy would cost $370,00OUS/QALY. And in 

75 year old patients with NVAF alone, it would cost 31 10,00OUS/QALY. This study reiterated how costly 

any other pharmacological treatment is in comparison to ASA. However, the gains are significant in 

terms of survival and it is the decision maker who decides whether the cost expenditure is acceptatAe or 

not. 

There was only one major pharmacoeconomic analysis of ticlopidine performed (87). This was a 

lifetime analysis with a hypothetical cohort of 100 high risk men and women >65 years of age receiving 

either ticlopidine (500mg od) or ASA (1300 mg od). The primary source for the data came from the 

Ticlopidine Aspirin Stroke Study (TASS) (28), a trial involving over 1500 patients randomized to receive 

ticlopidine or ASA. The advantages of ticlopidine therapy emphasized were the lower rates of 

gastrointestinal hemorrhage (Le., O S O h  ticlopidine vs 1.4% ASA), and a lower rate of stroke (i.e., relative 

risk reduction of 21 '10 with ticlopidine therapy vs 15% with ASA therapy). However, ticlopidine usage 

incurred costs not only from the difference in drug cost i.e., ticlopidine $2.75US/day in comparison to ASA 

$0.1 3US/day, but from neutropenia monitoring and hospitalitation. Ticlopidine was demonstrated to 

prevent an additional two strokes per hundred in comparison to ASA, however, it would cost between 

$31,20OUS to $55,50OUS per QALY gained. Based on clinical and economic data, ticlopidine is currently 

reimbursed (under drug benefit plans) as a "second-line" therapy in most jurisdictions in Canada. This 

sewes as a usefut reference point for this economic analysis of clopidogrel. 



2. METHODS 
2.1 RESEARCH DESIGN 

Several types of analyses were conducted in order to complet6 a full econornic analysis of th8 impact 

of introducing clopidogrel into formulary. The rationale for conducting such analyses is such that there 

are distinct patient groups or scenarios where clopidogrel might be prescribed. The CAPRIE trial had 

indicated the potential benefits of clopidogrel in IS, MI and PAD populations. It is only these populations 

that are considered in the analysis. 

1. Analysis A - Model Based on CAPRIE (27) 

This was a CEA quantifying costs and outcomes over two years, the same time period of the CAPRIE 

trial. The outcome measured was the incremental cost/event per patient. The numerator represented 

the incremental two year lifetime cost of clopidogrel versus ASA therapy (because clopidogrel is the more 

expensive therapy). The denorninator represented the differential in the event rate for primary outcomes 

and al1 outcomes (prirnary, secondary and tertiary) between clopidogrel and ASA therapy over two years 

(Le., clopidogrel has a lower event rate). 

2. Analysis B - Markov Model 

This CEA compared clopidogrel vs. ASA treatment over lifetime to simulate the use of long term 

clopidogrel therapy. CAPRIE data is entered into the model with a maximum follow-up period of five 

years from the study itself. Events beyond five years were modeled using data from the literature. This 

model did not consider adverse events. The outcome measured was cosULY gained per patient (CER). 

Refer to Appendix III, Figures 1 and 2 for an illustration of the rnodel used. 

3. Analysis C - Subgroup Fvlodels 

Patients qualifying for enrollment in the CAPRIE trial were divided into three subgroups based on 

their qualifying condition: tS, MI or symptomatic PAD. Classification within the three inclusion criteria 

subgroups was determined by the patient's most recent isct-iemic event prior to enrollment in the trial. It 

should be emphasized that the CAPRIE trial was designed to measure the efficacy of clopidogrel in the 

combined IS, MI and PAD populations and not the relative benefit of clopidogrel in the three individual 

inclusion criteria subgroups (27). However, the results of the prirnary cluster were reported separately for 

each subgroup in the clinical report. Thus, it was felt worthwhile to present the projected economic 

figures for these subgroups as well, with the cautions about power limitations and post hoc analysis in 

rnind. 

This analysis compared lifetime clopidogrel vs. ASA treatment individually for the MI, IS and PA0 

populations to determine if there is a more attractive position for clopidogrel as a first line therapy within 

specific patient populations. This would be of interest to prescribers and payers (Le., government) who 

may wish to consider specific therapeutic or disease categories. The outcome rneasured was cost per 

LY gained per patient (CER). 



4. Analysis D - "Second-Linen Stroke 

This analysis focused on acute monitoring and tolerability comparing second-line therapy of 

clopidogrel vs. ticlopidine over a lifetime. The time horizon was chosen such as to simulate the potential 

use of clopidogrel therapy. The emphasis was on delineating the differences in adverse event profiles 

between the two agents (e.g., neutropenia, rash and GI events). The outcome measured was cost/LY 

gained per patient (CER). Refer to Appendix Ill, Figure 3 for an illustration of the model. The above 

analyses were performed for both brand name ticlopidine and generic ticlopidine. 

5. Analysis E - "Second-Line" MI 

Clopidogrel was compared to no treatmentlplacebo because there currently does not exist a single 

agent consistently used as second-line therapy for the MI patient population. This was a tifetime analysis 

with outcomes of cost per LY gained per patient (CER). This model did not consider tolerability and 

adverse events. The outcomes for no treatmenVplacebo were derived f rom the ATC Meta-analysis (30). 

Sensitivity Analyses 

The following sensitivity analyses were conducted on the above analyses. 

Varying the Drug Price of Clopidogrel - 50% increase and 50% decrease 

Varying Costs of Acute and Follow-Up Care - 50°h increase and 50% decrease in MI, IS and PAD 

treatment for clopidogrel, ASA and ticlopidine therapy 

Varying the Discount Rate - a discount rate of 0% and 594 for both costs and survival 

Varying Costs of Managing Adverse Events - 50°'o increase and 50% decrease for both clopidcgrel 

and ticlopidine 

Varying Adverse Event Rates - 25% increase and 25% decrease in probabilities of experiencing an 

adverse event individually for clopidogrel and ticlopidine, such as neutropenia, diarrhea and rash. 

N.B. 50% increaseldecrease was not selected as it would have resulted in 100% or 0% probability of 

such adverse events from occurring. 

By varying the price or cost parameters, the effect on cost outcomes can be examined. As indicated 

earlier, clopidogrel is the more expensive anti-platelet therapy in comparison to ASA and ticlopidine. The 

effects of reducing or increasing the cost would allow for the type of variation seen in the CERs and also 

the impact drug price has on the CERs. Varying the costs of acute and follow-up care will demonstrate 

the impact of treatment costs on the CERs. lncreasing or decreasing the amount by which costs and 

survival are discounted, will lead to different calculations of treatment costs accrued and survival benefits 

gained affecting the CERs. Since clopidogrel has a more favorable side effect profile than ticlopidine, 

varying adverse event costs and adverse event rates will identify scenarios which will lead to more or less 

favorable CERs for clopidogrel therapy. 
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Decision analytic models were developed for these analyses using the  DATA^^ (TREEAGE Software. 

Boston, MA) (72), version 3.0.14. Lifetime costs were rounded to the nearest dollar. LYS were calculated 

to four decimal places, however, they are shown in this thesis to two decimal places. Hence, simply 

taking the incremental lifetime cost differential and dividing by the incrernent in the number of LYS gained 

will not yield the exact same cost1LY ratio (CER) as given in the tables. 

2.2 DATA SOURCES 

This pharmacoeconomic evaluation adopted a government payer perspective considering total direct 

costs, including costs borne by the Ontario Ministry of Health related to medication, hospitals, nursing 

homes, homecare and outpatient rehabilitation. As well, the government is the relevant audience as 

vascular disease primarily affects the elderly who receive drug coverage in Ontario (88). A societal 

analysis was not undertaken because indirect costs are difficult to obtain (little information and difficult to 

quantify) in the elderly population. Hence, al1 the cost information and medical care utilization information 

extracted was in concordance to this perspective. 

2.2.1.1 LITERATURE 

There were severai studies which were relevant to the context of this economic analysis and from 

which data (probabilities) were extracted regarding MI, IS, ?AD and adverse event rates. The relevant 

comparators for clopidogrel were ASA and ticlopidine. ASA is used in first-line therapy for IS and MI 

whereas ticlopidine is indicated for IS as second-line therapy. Currently, there is no agent consistently 

used for second-line treatment of Mis or first-line treatment of PAD. 

CAPRIE (27) 

clopidogrel 
clopidogrel vs. ASA 

TASS (46) and CATS (29) 

ticlopidine 
ticlopidine vs. ASA 

Antiplatelet Trialists' Collaboration (ATC) Meta-analysis (30) 

ASA 
no treatmentfplacebo 

The model was constructed to simulate the actual events that occurred in the CAPRIE trial. Event 

rates/probabilities for primary, secondary and tertiary cardiovascular events (MI or IS) and mortality 

(vascular death) were derived from the full CAPRIE database provided by Sanofi Pharma, which 

indicated only the number of patients experiencing such events and mortality. The CAPRIE database 
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provided information from 0-36 months afier the start of clopidogrel or ASA therapy. The event rate 

probabilities were calculated for the first six months (Le., 0-6 months). The event rate probabilities were 

also calculated for the period after six months (i.e., 7-36 rnonths), however an average event rate was 

calculated during this time period such as to pool small sample sizes, particularly near the end of the trial 

(i.e., 36 months) together. These values were used in analyses A-E. Refer to Appendix III, for a 

complete list of the probabilities derived. 

Event rateslprobabilities for MIl 1s and ?AD while on clopidogrel therapy were derived from CAPRIE 

(27) and for ticlopidine therapy, they were denved from TASS (46), CATS (29) and ATC (30) trials. The 

types of adverse events considered in Analysis D were neutropenia, diarrhea, rash, and other side effects 

leading to discontinuation of therapy (Appendix II, Table 11). 

Placebo event rates for Analysis E (clopidogrel second-line therapy in MI patients) were simulated 

using information from the ATC rneta-analysis (30). The event rates for MI, IS and PAD observed in the 

CAPRlE trial with ASA usage were divided by the relative risk reduction in MI, IS and PAD, namely, 34%, 

2S0I0 and 17% respectively, associated with ASA therapy as calculated in the ATC meta-analysis (30). 

For example, to estimate the MI event probability with placebo, the equation used was 

(probâbility of ASA) / (1 - 0.34) (Appendix III). 

In the CAPRIE trial (27), there was an overall RRR of experiencing another IS or Ml for IS, MI or PAD 

patients of 8.7% (95% Cl of 0.3?/0 to 16.5%) associated with ciopidogrel therapy (27). AH the clopidogrel 

event probabilities (probability of having an IS, MI or vascular death) were adjusted to reflect either the 

lower end of the RRR (clopidogrel event probabilities were rnultiplied by 1.09, calculated as such: 

(8.7% - 0.3°h)/1000/~ = 0.08.4; 1/(1-0.084) = 1.09), or the higher end of the RRR range (clopidogrel event 

probabilities were multiplied by 0.92, calculated as such: (16.50h - 8.7°/0)/1000'a = 0.078; 1/(1-0.078)) 

(Appendix III). This represents the 9S0/0 CI for the outcomes (lifetime costs, LYS and cost/LY ratios) 

associated with clopidogrel therapy for al1 of the baseline and sensitivity analyses. Note that there are no 

9594~ Cls for the outcornes associated with ASA therapy. As well, this can also be viewed as an alternate 

form of a one-way sensitivity analysis but expressed in the context of statistical hypothesis testing. These 

95% Cls were generated for Analyses A, BI C and E. 

In Analysis Dl the "Second Line" Stroke model, the 95% CI reported for the RRR in the CAPRIE trial 

is not applicable to this analysis. Hence, the variation in the tifetime costs, survival and CERS were 

calculated by a combined 25% decrease/increase in the clopidogrel adverse event rate and a 50% 

decreaselincrease in adverse event costs. This variation was reported for the following sensitivity 

analyses: i) 50% decrease/increase in clopidogrel drug cost, ii) 50% decrease/increase in acute and 

follow-up care costs, iii) 0% and 5% discount rate, iv) 25% decreasehncrease in ticlopidine adverse event 

rates. The effect of varying the clopidogrel adverse event costs, adverse event rate, and ticlopidine 

adverse event rate alone were conducted to determine the effect on the "second-line" stroke model. 
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2.2.1.2 Sources Used for Patient Management Patterns 

The assumptions on patient management and resource use of Ml, IS and ?AD patients were derived 

f rom: 

the medical literature 
analysis of Sunnybrook and Women's College Health Science Centre (SWCHSC) patient data and 
cost data during the 1997 fiscal year (April 1, 1996 to March 31, 1997) 
Ontario Ministry of Health (MOH). 
expert opinion 

2.2.1.3 Patient Management 

Patient management for MI and IS patients were divided into four treatment periods: 

Day 1 to Day 14 

Day 15 to the end of 3 months 

Follow-up (after the initial 3 month period) 

Index Follow-Up Period (time from the initial qualifying event) 

The acute treatrnent phases for MI and IS were considered to be from Day 1 to the end of 3 months. 

Patient management for PAD patients were divided up into two treatment periods: 

Follow-up for each 3 rnonth period 

Index Follow-up Period 

The information and probabilities associated with treatment of Ml, IS and PAD patients were derived from 

patient information at SWCHSC and the patient demographics are described below. 

A) Myocardial lnfarction (MI) Patients 

From SWCHSC, 128 new admission MI patients (66.49/0 male) were identified according to 

International Classification of Diseases (ICD-9) code 410. The mean age and standard deviation (SD) of 

these patients was 67.1214.1 years. The mean length of stay (LOS) for MI patients was 7.815.4 days. 

From this population of 128 patients, there were 113 non-fatal MIS (70.8% males) and 15 fatal MIS 

(46.7% males). From the total MI patient population, frequencies of procedures were extracted and used 

in the cost analysis (Appendix II, Tables 1-4). In certain cases where the information was unavailable 

from this cohort, expert opinion was used (Appendix II, Tables 1-4). 

8) lschemic Stroke (IS) Patients 

A total of 100 new admission stroke patients (48.0% mate) were identified from the Stroke Registry at 

SWCHSC. The mean age of these patients was 76.3212.2 years. The mean LOS was 19.2220.4 days. 

From this population of 100 patients, there were 78 non-fatal strokes (51 -2% males) and 22 fatal strokes 

(36.4% males). From the total stroke patient population, frequencies of procedures and discharge 

disposition information were extracted and used in the cost analysis (Appendix II, Tables 5-8). In certain 
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cases where the information was unavailable from this cohort, expert opinion was used (Appendix II, 

Tables 5-8). 

C) Peripheral Arterial Disease (PAD) Patients 

PAD patients were defined as patients who had either a bypass graft (an aorta-iliac-femoral bypass, a 

vascular shunt bypass defined by ICD-9 procedural codes 39.25, and 39.29 respectively) or an 

angioplasty (ICD-9 code 39.50). There was a total of 80 bypass graft patients (48.8% male) with a mean 

age of 62.2212.1 years. Their mean LOS was 14.121 1.9 days. There was a total of 29 patients (55.2% 

male) who had an angioplasty. Their mean age was 65.4210.6 years with a mean LOS of 3.123.1 days. 

from this patient population (n=109), frequencies of treatment procedures were extracted and used in 

the cost analysis (Appendix II, Tables 9-10). In certain cases where the information was unavailable from 

this cohort, expert opinion was used (Appendix II, Tables 9-1 0). 

2.2.1.4 Adverse Events 

Adverse events were only considered for Analysis D where clopidogrel is cornpared to ticfopidine as 

second-line therapy. These adverse events were not considered in analyses A, 0, C, or E since major 

adverse events are similar between clopidogrel and ASA as indicated by the CAPRIE trial (27). The 

adverse events considered in the mode1 were neutropenia (moderate or seveie; if severe, it was further 

classified as fatal or non-fatal), rash (moderate or severe), diarrhea (moderate or severe), and other 

adverse events (Le., elevation in liver function tests and increase in serum chofesterol levels). Adverse 

event rates used in this analysis were taken from CAPRIE (27), TASS (46) and CATS (29) studies 

(Appendix II, Table 11). The adverse events were assumed to occur over a three month period 

(coincident with the time required for neutropenia monitoring while receiving ticlopidine therapy). 

2.2.1.5 Concomitant Medication 

lnpatient concomitant medication was included in the routine care hospitaiization costs incurred by 

stroke and MI patients for the treatment period of Day 1 to Day 15. Outpatient concomitant medication 

was determined from a sample analysis of 55 IS, 67 MI and 37 PAD patients and included in the follow- 

up treatment periods for each of these patient populations (Appendix II, Table 12). 

2.2.1.6 Estimation of Lite Expectancy for CAPRIE analysis 

The estirnates of survival used in the analysis was based on the background (age and gender 

specific) Canadian population mortality from al1 causes (Canadian Life Tables (89)) plus the cycle specific 

probability of vascular death from the CAPRIE trial for each patient population of MI, IS and PAD. The 

male:female ratio (i.e., 0.72:0.28) from the CAPRIE trial (27) was incorporated into the probabilities for 

the age estimate of survival (Appendix 1, Table 1). The estimate of survival for males at each age, from 

62 to 100 years, was multiplied by 0.72. The estimate of suwival for fernales at each age, from 62 to 100 

years, was multiplied by 0.28. The two values were then summed together to arrive at the age and 

gender specific mortality. 



2.2.1.7 Outcome Measurement 

The outcornes measured were as follows: 

life year (LY) gained 

event (stroke, MI, death) averted 

A 3% discount rate (75) for Iife years (survival) accrued after the first year was used (90). 

2.2.2 ECONOMIC MEASURES 

2.2.2.1 Cost Measurement and Valuation 

Total direct costs were considered, including costs borne by the Ontario Ministry of Health, related to 

medication, hospitals, nursing homes, homecare and outpatient rehabilitation. Hence, cost information 

was acquired from the following sources: 

Ontario Drug Benefit Formulary 

a drug price 

OHlP (Ontario Health Insurance Plan) 

a physician costs, lab monitoring costs and ambulance costs 

West Park Rehabilitation Hospital 

rehabilitation costs 

Paramed Health Care Services/Metro Toronto Inter-Community Care Access Centres 

home care costs 

O Sunnybrook & Women's College Health Sciences Centre (SWCHSC) and Transition Systems 

lncorporated (TSI) 

+ hospitalization costs for stroke, MI, GI bleedhlcer, neutropenia 

I. Alberta Standard Cost List 

Cost of amputation associated with PAD 

I. Joint Policy and Planning Comrnittee 

I. Stent costs and utilization 

Indirect costs were excluded in this analysis because they were difficult to quantify and less relevant 

to the population at risk (i.e., elderly) in the context of government payer perspective. A 3% discount rate 

per annum for al1 costs accrued beyond the first year was used (75). 

The price of clopidogrel was assumed to be $2.47 per day (the cost established by Sanofi Pharma). 

ASA (325mg per day) was assumed to have a price of $0.0147 per day (91). For calculations of ail drug 

costs, a 10% markup fee was included along with pharmacy dispensing fees calculated as $4.1 1 ($6.1 1 

dispensing fees minus $2.00 CO-payment from the elderly) with 60 day prescriptions. Thus for a period of 

6 months, clopidogrel therapy costs $508.18 {[($2.47 + 10%($2.47)) x (365/2)] + 3 x $4.1 1) white ASA 

costs $15.27 as used in Analyses A,B.C, and E. For Analysis D, clopidogrel therapy was $2.47 per day 
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and brand name ticlopidine therapy was considered to be $2.18 per day. A separate analysis was 

conducted to examine the effect of the introduction of generic ticlopidine at $1.64/day for Analysis D. 

2.2.2.2 Cost Of Managing MI, IS and PAD 

Ovewiew of Cost Breakdown 

The expected cost of managing a MI, 1s or PAD is described in this section. The costs were divided 

into: 

acute costs 

initial admission 
initial investigation 
interventions 
readmission for interventions 
in-patient rehabilitation 

follow-up costs 

out-patient rehabilitation 
GPIspecialist visit 
follow-up examination 
complications 
nursing home 
hornecare 

The following cost information for MI, IS and PAD treatment was based on cost data derived frorn 

SWCHSC cost data, the MOH Schedule of Benefits for physician services (92), MOH Commissioner's 

Office (93) and from the Ontario Case Costing Project (OCCP) preliminary findings (94). 

A) Expected cost of managing a MI 

The acute cost of a non-fatal MI was estimated at $9,049.40. The acute cost, defined as the sum of 

the costs incurred from the point of admission (Day 1 to 14), was calculated frorn the point of admission 

(Day 1 to 14) to a three month follow-up period (Day 15 to 3 months) (Appendix II, Table 1-2). The 

follow-up cost for a non-fatal MI (for costs incurred during the second 6 month block and each 6 month 

period thereafter) was 81,703.92 (Appendix II, Table 3). The index follow-up cost for a MI (defined as an 

uncomplicated MI follow-up without surgical intervention) was estimated at $577.81 (Appendix II, Table 

4). The fatal MI cost consisted of ambulance costs (80% of fatal stroke patients arrived by ambulance 

with a cost of $240, thus the expected cost was $1 W), routine care ($5,289.34), and physician fees 

($566.70) with a total cost of $6,048.04. For a 50% decrease or increase in MI treatment costs, refer to 

Appendix IV, Table 1 .  

B) Expected cost of managirig ischemic stroke (IS) 

The acute cost of a non-fatal IS treatment was estimated at $14,190.84. The acute cost was defined 

as the sum of the costs incurred from the point of admission (Day 1-14) and the three month follow-up 
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costs (Day 15 to 3 months) (Appendix II, Table 5-6). The follow-up costs for a non-fatal IS at each 6 

month period thereafter was $3,807.37 (Appendix II, Table 7). The index follow-up cost (defined as a 

uncomplicated IS follow-up treatment without surgical intervention) of a non-fatal IS was $525.74 

(Appendix II, Table 8). The fatal IS cost consisted of ambulance costs (91 Oh of fatal IS patients arrived by 

ambulance ($240) resulting in an expected cost of $218.40), routine care ($1 1,340.16) and physician 

fees ($555.93) with a total cost of $12,114.49. For a 50% decrease or increase in IS treatment costs, 

refer to Appendix IV, Table 2. 

C) Expected cost of managing PA0 

Index follow-up costs for PAD (defined as uncomplicated PAD follow-up treatment without surgical 

intervention) was estimated at $368.07 (Appendix II, Table 9). Six month follow-up costs for managing 

an event free PAD patient was $699.81 (Appendix II, Table 10). Amputation and nursing home costs 

associated with PA0 patients were estirnated at $17,433.33. The actual cost for an amputation (defined 

by case mix group code of 185) was $16,396.54 (95). Home care nursing cost per day was $246.87 

(96) and it was assumed that the mean LOS for an amputated patient is 42 days and the probability of 

receiving nursing home care is 0.10, resulting in a total nutsing home cost of $1,036.85. For a 50% 

decrease or increase in PAD treatment costs, refer to Appendix IV, Table 3. 

2.2.2.3 Cost Of Adverse Events and Concomitant Medications 

A) Adverse Events 

The costs associated with adverse event treatment generally were related to physician fees with the 

exception of severe neutropenia costs, which also considered hospitalization (Appendix II, Table 1 1 ). 

The cost associated with treatment of diarrhea or rash while on clopidogrel or ticlopidine therapy was 

simply the cost of a general practitioner visit. For a 50% decrease or increase in adverse event costs, 

refer to Appendix IV, Table 4. 

B) Concomitant Medication 

lnpatient concomitant medication was included in the routine costs derived for Ml, IS and PAD. Frorn 

a sample of 67 MI, 55 IS, and 37 PAD patients identified at SWCHSC, outpatient concomitant medication 

for a 6 month period was determined to be $134.25, $151.88, and $184.65 respectivety and included in 

the follow-up treatment costs for each of these patient populations (Appendix II, Table 12). 

2.2.2.4 Uncertainty 

This analysis is lirnited by the available information reported in the literature with respect to patient 

treatment. Hence, expert opinion was given in order to determine certain probabilities (refer to Appendix 

III, Tables 1-10). There was no published information about the life expectancies of patients after 

experiencing a MI, fS or being diagnosed with PAD. Hence, certain assurnptions based on the literature 

were made for the vascular death rate experienced by MI, IS or PAD patients. The cost figures 
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represent the costs from Ontario only and this cost-effectiveness analysis is more representative of the 

impact of clopidogrel in Ontario formularies. 

2.3 DECISION TREE 

2.3.1 Tirne Horizon 

For analyses 6-E, the time horizon was lifetirne (up to 100 years of age), in order to simulate the 

potential clinical use of clopidogrel. The mean age on entry into the models was 62.5 years, based on 

the rnean age of the population in the CAPRIE study (27). ln Analysis A (CAPRIE model), the analysis 

was conducted for a two year period such as to mimic the mean follow-up period of the CAPRIE study. 

2.3.2 How Does It Work? 

2.3.2.1 Analyses A-C, E 

This model is based on the CAPRIE study and represents the core model that was used in each of 

Analyses A-C and E. This is a simulation of a cohort of patients over a lifetirne from time of index event 

to death (Appendix Ill, Figure t). In Analysis A and B (CAPRIE and Markov Models), it is assumed that a 

patient will have equal probability (Le., 113; refer to "A" Figure 1, Appendix III) of entering into the model at 

the index events of stroke, MI or PA0 (Le., the patient has just experienced a stroke or MI or has been 

diagnosed with PAD). The reason for this is such that in the CAPRIE trial, there were relatively equal 

number of subjects recruited in each of the IS, MI and PAD populations. The distinguishing features 

between the Index Stroke, MI or PAD arms (while on clopidogrel, ASA, ticlopidine or no 

treatmenUplacebo therapy) are the treatment costs occurred for each population and the probabilities of: 

i) experiencing another stroke or MI event 

ii) surviving the stroke or Ml event 

iii) vascular death (not a stroke or MI) 

while being in a health state. The model was developed such that a patient would be in a discrete health 

state at the end of each 6 month cycle, Le., the patient either has experienced a stroke, Ml or died. A 6 

month cycle was chosen since the cycle length is dictated by the probabilities available (90) which were 

derived from more extensive information from the CAPRIE trial (27) and also the frequency with which 

these clinical events occurred. For diseases with more frequent occurrence of events, a shorter time 

cycle would have been chosen (90). The health states that were defined for this rnodel were: 

i) post index 

ii) post index after 6 months 

iii) post (2m) stroke 

iv) po~t(2~~)strokeafter6months 

VI post (znd) MI 

vi) post (2nd) MI after 6 months 

vii) post multiple events 

viii) dead 
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As indicated earfier, a patient with IS, MI or PAD experienced a second event within the first 6 

months. Subsequent events occurred over the 7-36 month period at a lower frequency but were entered 

into the model under the health states depicting the period after 6 months (e.g., post (2M) stroke after 6 

months). Multiple events refer to a patient experiencing more than two strokes or two Mls. Refer to 

Appendix Ill for a list of the probabilities used in the rnodel. It is assumed that a patient who experienced 

an event still remains on clopidogrel or comparator therapy. 

Once a patient enters the cycle according to the qualifying condition of stroke, MI or PAD, helshe first 

entered the post index health state as indicated by the number "1" at the post index branch (Appendix III, 

Figure 1) before entering into any other health state. Transitions from one health state to another via 

clinicat events (i.e MI, IS or death) occurred at mid-point (i.e., at three months) of each cycle. To illustrate 

how the model works, a patient with stroke will be used as an example (refer to Appendix III, Figure 1). 

Referring to the post index state (period after the stroke), the patient has a chance of living or dying from 

natural causes. If the patient dies, this is referred to as an absorbing state because the patient cannot 

transition to any other health state. Since probabilities must sum to one, the probability of living is equal 

to 1 minus the probability of dying (pDieNatural + pDieVasc) and indicated by the number sign, #. If the 

patient lives, the patient can experience a stroke or no stroke. The patient can survive or die frorn the 

stroke. If the patient survives the stroke, helshe transitions into the post 2"' stroke state. If the patient 

does not have a stroke, helshe has a chance of having a MI or no MI. The patient can survive or die frorn 

the MI. If the patient survives the MI, helshe transitions onto the post MI state. If the patient has no 

stroke and no MI, he/she transitions onto the post index after 6 months state. The probability of entering 

into one of the six health states, defined as the net probability, is the product of the path probabilities. For 

example, the net probability of entering the post Pd stroke state is # multipled by pstrokel mutliplied by 

pstrokelivel. This product then forms the probability that a cohort will begin the post fd stroke state. 

Thus,  DATA^" redistributes the cohort into the six health states according to the net probabilities 

calculated at the end of each cycle. 

The resource consumption and health status rating are based on events that occur over each cycle 

and are calculated at the end of each cycle (Le., at the end of each six rnonth period). See Appendix III, 

Figure 2 for clarification of how treatment costs are accrued as a patient progresses through one cycle of 

a particular health state. However, further explanation is required for determining the number of LYS 

gained in a particular health state. A numerical value is assigned to the number of LYS gained, where 1 

represents a full LY gained in a cycle. Since this is a six month cycle, 0.5 represents half a LY gained. 

Using once again the patient who experienced a stroke as an exarnple, if he/she experiences either a 

stroke or MI and survives, or has no stroke or MI, then helshe gains half a year of life because helshe 

has survived the six month period. However, if the patient with a stroke has a fatal stroke or MI, then 

helshe only gains a quarter year of life (or 0.25 LYS) since the event occurs at the mid-point of the cycle 

(Le., 3 months).  DATA^^ calculates the costs and LYS gained one am at a tirne (Le., al1 the calculations 

will be done for clopidogrel therapy followed by ASA therapy). 

As previously mentioned, costs and LYS gained in the future (Le., beyond the first year) were 

discounted at a 3% rate upon cornpletion of a cycle. The present cost (or LY gained) would be the 
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product of the future cost (or LY gained) multiplied by the discount factor, I/(l+r)" where r represents the 

discount rate (Le., 3% and n represents the nurnber of years after the first year (68). As an exarnple, 

assuming that a patient with a stroke who remains event free for a period of three years, has acute and 

F/U costs of $10,000 per year, then the total discounted acute and F/U cost would be: 

as opposed to $30,000 if the costs were not discounted (i.e., discount rate of 0%). 

As the model is terrninated,  DATA^^ calculates the costs and LYS gained on a per patient basis by 

taking the total number cycles that were performed in a particular health state and dividing it by the size of 

the original cohort in that health state. Hence, the total treatrnent costs accrued or number of LYS gained 

for a patient on clopidogrei will be the sum of the treatment costs accrued or number of LYS gained in 

each of the IS, Ml and PAD health States. The same applies to a patient on ASA therapy. 

In Analysis C, the subgroup models, clopidogrel and aspirin therapies were analyzed individually 

within the stroke, Ml and PAD populations. Hence, rather than having equal probabilities of entering into 

the index stroke, Ml or PAD arms, patients solely entered into the index stroke, MI or PAD arms. As an 

example, for the stroke subgroup analysis, the probability of entering into the lndex Stroke arm was 1 (at 

"A" in Figure 1, Appendix III), while the rest were zero. This was the only variation, al1 probabilities used 

were the same as in Analysis A and B. 

In Analysis E, clopidogrel versus no treatment as 2nd line therapy in MI patients, the ASA event 

probabilities were modified to reflect placebo probabilities as previously described. As well, only MI 

patients were examined in this analysis. All patients entering the model entered the lndex MI arms only 

for both clopidogrel and no treatment (i.e., probability of 1 at "8" in Figure 1, Appendix III). 

2.3.2.2 Analysis D - "Second-Line" Stroke Therapy 

In this analysis, clopidogrel is compared to ticlopidine and the patient is assumed either to be 

intolerant to ASA or to have failed on ASA therapy (Le., experienced another event) (Appendix III, Figure 

3). The initial phase of this Markov mode1 allows a patient already receiving either clopidogrel or 

ticiopidine therapy to experience an adverse event. Tolerability and acute adverse events were based on 

a 3 month period based on the TASS (46) and CATS (29) studies. The distinguishing features between 

the adverse event arms for clopidogrel or ticlopidine therapy are the costs incurred for remedying the 

adverse event or neutropenia monitoring (in the case of ticiopidine treatrnent) and the probabilities of 

experiencing: 

i) an adverse event 

ii) neutropenia (moderate, severe or fatal) 

iii) diarrhea (moderate or severe) 

iv) rash (moderate or severe) 

v) other adverse event (e-g., elevation in liver function tests and increase in serum cholesterol levels) 
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In this analysis, upon entering one of the clopidogrel or ticlopidine adverse event arms, the time = O 

months. For the next three months, the patient remains in the adverse event period, receiving treatrnent 

to remedy the adverse event. The three month management algorithms and costs were baçed on Oster 

et al, (1994) (87) and OHlP (Schedule of Benefits) (92). A Iist of adverse event probabilities are provided 

in Appendix III. 

If the patient had a rnoderate adverse event, he/she remains on clopidogrel therapy and will enter the 

Markov rnodel in such a state. If the patient experiences a severe adverse event, clopidogrel or 

ticlopidine treatment will be discontinued and the patient enters the Markov model in a no drug treatment 

(placebo) state. Patients unable to tolerate the active treatment would proceed to no treatment and not 

ASA since they were already ASA intolerant or failed ASA therapy (i.e., the reason why they were 

switched to ticlopidine or clopidogrel). 

After 3 months, patients would enter into the Markov model (Analysis B) or active treatment or no 

treatment (i.e., ASA intolerant or ASA failure) as discussed in Section 2.3.2.1. Equal outcornes were 

assumed for stroke, MI or death for clopidogrel and ticlopidine. 



3. RESULTS 

The foîlowing results are presented on a per patient basis and the CERs reflect incremental CERs. In 

the tables, the values in the brackets indicate the 95% CI (lower and upper limits) for outcomes 

associated with clopidogrel therapy only. 

3.1 Analysis A - CAPRIE Model (Two Year) 

This was a cost-consequence analysis with a time horizon of two years. The incremental difference 

in two year cost of clopidogrel therapy versus ASA therapy is $1,777 (Le., $9,339 minus $7,562) (Table 

5). Clopidogrel conferred benefits over ASA as there were fewer first outcome events (stroke and MI) 

experienced on clopidogrel, a decrernent of 0.51% (i.e., 5.83% minus 5.32%) over ASA over a one year 

period as reported in the CAPRIE study (27). Hence, over a two year period, the decrement would be 

1 .02OA (2~0.51%). Overall, the incrernental cost per event avoid&d is $1 74,216 per patient. 

I I 1 

ASA $7,562 5.839'0 

CLOPIDOGREL S9,339 5.329b $1 74,216/event 

(S9,322-39,363) ($1 72,549 "$1 76,569/event) 

TABLE 5: Results from Analysis A - Two year CAPRtE Model considering prirnary events 

In another cost-consequence analysis considering al1 outcome events (1''. 2nd and 3'' outcomes) over 

a two year period, the incremental difference in two year cost of clopidogrel therapy versus ASA therapy 

was $1,777 (Table 6). Clopidogrei conferred survival benefits over ASA as there were fewer first 

outcome events (stroke and MI) experienced on clopidogrel, a decrement of 0.66% over ASA for a one 

year period (as calculated from the CAPRIE study). Hence, for a two year period, the differential in event 

rate between clopidogrel and ASA would be 1.32% (2~0.66%). Overall, the incremental cost per event 

avoided was $134,621 per patient. 

DRUG COST (2 years) EVENT RATE OVER . 

1 YEAR 

A COSTEVENT 

AVOIDED 

TABLE 6: Results from Analysis A - Two year CAPRIE Model considering al1 outcome events 

DRUG 

ASA $7,562 6.54% 

CLOPIDOGREL $9,339 5.88% $1 34,621 levent 

($9,322-$9,363) ($1 33,333- 

$1 36,439/event) 

COST (2 yean) EVENT RATE OVER ".  

1 YEAR 

: A COSTEVENT 

. . AVOIDED 



3.2 Analysis B - Markov Model 

The incremental difference in lifetime cost of first-line clopidogrel therapy versus ASA therapy was 

$9,501 (Table 7). The incremental difference is caused by the higher drug price for clopidogrel 

($2.47/day) versus ASA therapy ($0.01 47lday) and also the survival benefits associated with clopidogrel. 

This translate into patients remaining longer on clopidodgrel therapy, thus, drug and treatment costs are 

incurred. Clopidogrel conferred survival benefits with a gain of 0.2947 LYS over ASA therapy. The CER 

iltustrates an overall "moderate" cost-attractiveness for dopidogrel treatment over ASA treatment. 

TABLE 7: Markov Model Lifetime Analysis 

DRUG 1 .- COST(IIMIma) 1 ESTIMATED SURVIVAL A COSTiLY 1 

ASA $40,663 9.08 LY 

CLOPlDOGREL $50,164 9.37 LY $32,24O/LY 

($49,084 - $51,310) (9.31 - 9.61 LY) ($20~08 1 ILY - $1 53.109lLY) 1 

3.3 Analysis C - Subgroup Models For First Line Therapy 

3.3.1 Analysis C l  - Stroke Subgroup 

This analysis considered patients entering the model only after experiencing a stroke. The 

incremental difference in lifetime cost of first-line clopidogrel therapy versus ASA therapy in patients who 

experience a stroke is $9.1 69 (Table 8). Clopidogrel confers survival benefits with a gain of 0.1023 LYS 

which do not offset the incremental difference in lifetime cost. Hence, the CER illustrates that clopidogrel 

treatment was not econornically attractive compared with ASA treatment. 

TABLE 8: Stroke subgroup analysis 

DRUG 1 COST (Iifetime) 1 ESTIMATED SURVIVAL 1 A COSTAY 

CLOPIDOGREL $80,719 9.10 LY $89,629/LY 

($78,875 - $82,921 ) (8.84 - 9.40 LY) ($28,492/LY - dominated by 

ASA therapy) 

3.3.2 Analysis C2 MI Subgroup 

This analysis considered patients entering the model only after experiencing a MI. The incremental 

difference in lifetime cost of clopidogrel therapy versus ASA therapy is $8,580 (Table 9). Clopidogrel 

does not confer any survival benefits over ASA with a decrement of 0.1614 LYS. Hence, clopidogrel 
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therapy is dominated by ASA therapy as first-line treatment in MI patients. ASA is more effective and 

less costly than clopidogrel. 

TABLE 9: MI subgroup analysis 

DRUG. 1. COST(lifetM8) . 1 ESTIMATE0 SURWAL A COSTAY 

ASA $34,6 1 5 9.36 LY 

CLOPIDOGREL $43,195 9.20 LY Dominated by ASA 

($42,133 - $44,137) (8.94 - 9.43 LY) ($1 33,175LY - dominated 

by ASA) 

3.3.3 Analysis C3 - PAD Subgroup 

This analysis considered patients entering the mode1 only after being diagnosed with PAD. The 

incremental difference in lifetirne cost of clopidogrel therapy versus ASA therapy is $1 0,752 (Table 10). 

Clopidogrel confers survival benefits over ASA with a gain of 0.9431 LYS which offset the incremental 

difference in lifetirne cost. This results in a CER illustrating an overall cost-attractiveness for first line 

clopidogrel versus ASA treatment in patients with PAD. 

3.4 Analysis D - Second Line Stroke Therapy 

3.4.1. Analysis Dl - Clopidogrel vs Brand Name TicIopidine 

TABLE 10: PAD Subgroup Analysis 

The incrernental difference in lifetime cost of second-line clopidogrel therapy versus ticlopidine 

therapy is $2,125 (Table 1 A ) .  This incremental difference in lifetime cost is srnaller than previously 

reported incremental differences (in Analyses 8-C where clopidogrel was compared to ASA), because 

there is less of a drug price difference between ctopidogrel and ticlopidine (i.e., $2.47/day and $2.18/day 

respectively) versus clopidogrel and ASA ($2.47/day and $0.0147/day respectively). Clopidogrel confers 

survival benefits with a gain of 0.1071 LYS. The CER illustrates a moderate cost-attractiveness of 

clopidogrel therapy in stroke patients because of a batance between the smaller incremental in lifetime 

costs and suwival benefits. 

DRUG COST (lifetime) ESTIMATED SURVIVAL A COSTILY 

ASA 51 5,825 8.87 LY 

CLOPIDOGREL S26,577 9.81 LY SI 1,401/LY 

(S26,243 - S26,873) (9.61 - 9.99 LY) ($9,863 - $1 4,OWLY) 



TABLE 11: "Second-Linen Stroke Analysis for Lifetime Treatment Period. The values in the brackets 

represent the variation in dopidogrel treatment outcornes. 

$2.1 8lday 

CLOPIOOGREL $79,724 9.36 LY $1 9,852ILY 

($79,813-$79,752) (9.36-9.37 LY) ($1 9,546-$2O1046/LY) 

3.4.2. Analysis 02 - Ctopidogrel vs Generic T iclopidine 

There is no difference in the lifetime cost of clopidogrel in this analysis versus the analysis conducted 

with brand name tictopidine (Table 11). The lifetime cost differential of ticlopidine treatment in this 

analysis versus the analysis conducted with brand name ticlopidine is $1,594. This difference is due to 

the change in drug price of tidopidine (from $2.18/day to $1.64/day). The incremental difference in 

lifetime cost of second-line clopidogrel therapy versus ticlopidine therapy is $3,719. Clopidogrel confers 

survival benefits with a gain of 0.1071 LYS. The CER illustrates a moderate cost-attractiveness of 

clopidogrel therapy in stroke patients. The difference in cost/LY for this analysis versus the analysis 

conducted with brand name ticlopidine is $1 4,873. 

TABLE 12: "Second-Line" Stroke Analysis with Generic Ticlopidine at $1.64. Values in non-italicized 

brackets represent the variation in clopidogrel treatment outcomes. Values in the italicized brackets 

3.5 Analysis E - Second Line MI Therapy 

represent the results from the sarne analysis conducted with brand name ticlopidine at S2.18/day. 

The incrernental difference in lifetime cost of clopidogrel therapy versus no therapy is $9,570 (Table 

13). This incremental difference is present because of I)  the difference in drug price, ctapidogrel at 

$2.47/day versus no treatment at $O/day and ii) the gain in survival benefits which maintain patients on 

clopidogrel therapy who incur further treatment costs. Clopidogrel confers survival benefits over no 

DRUG 

TlCLOPlDlNE $76,005 9.25 LY 

$1.64lday ($77,599) 

CLOPIDOGREL $79,724 9.36 LY $34,72S/LY 

($79,813-$79,752) (9.36-9.37 LY) ($33,606-$34,877/LY) 

($79,724) ($1 9,85Z/L Y) 

A COSTILY COST (lifetime) ESTIMATED SURVIVAL 



4 1 
treatment with a gain of 0.3669 LYS. The CER illustrates cost-attractiveness of second-line clopidogrel 

treatment in MI patients. 

TABLE 13: Clopidogrel as "second-linen therapy in MI 

DRUG I CûST (Iifetitp) 1 ESïlWATED SURVIVAL ( AC0STIl.Y 

I - - .  

NO TREATMENT $33,625 8.83 LY 

CLOPIDOGREL $43,195 9.20 LY $26,084/LY 

($42,133 - $44,136) (8.94 - 9.43 LY) ($1 7,524 - 



Al! sensitivity analyses were conducted on Analysis B (Markov Model), Analysis C (1' Line Therapy 

in Subgroups IS, MI and PAD), Analysis D (2m Line Stroke Therapy) and Analysis E (2* Line MI 

Therapy). Please note that the results presented below are on a per patient basis. For a more detailed 

description of the change in the lifetlme costs, LYS gained and CERS (cosULY gained), refer to 

Appendix IV. 

4.1. Overall IS, MI and PAD Populations 

For a more detailed description of the change in the lifetime costs, LYS and CERs, refer to 

Appendix IV, Table 5. 

4.1 .l Varying the Drug Cost of Clopidogrel 

With a 50% decrease in clopidogrel drug cost, the lifetirne cost of clopidogrel therapy decreases to 

$45,535. The incremental difference in lifetime cost of clopidogrel versus ASA therapy is $4,872 

($45,535 minus $40,663) versus $9,501 ($50,164 minus $40,663) in the baseline analysis. There is no 

change in the number of LYS gained. The incremental cost/LY is lower, at $16,536/LY which is more 

favourable than the baseline result of $32,24O/LY (Figure 9). 

With a 50% increase in clopidogrel drug cost, the lifetime cost of clopidogrel therapy increases to 

$54,830. The incremental difference in lifetirne cost of clopidogrel versus ASA therapy is $1 4,167 versus 

S9,501 in the baseline analysis. There is no change in the number of LYS gained. The incremental 

cost/LY is higher, at $48,079/LY1 in cornparison to the baseline result. 

4.1.2 Varying Acute and Follow-Up Treatment Costs 

With a 50% decrease in acute and FIU treatment costs, the lifetirne costs of clopidogrel and ASA 

therapy both decrease to S29,845 and $20,470 respectively. The incremental difference in lifetirne cost 

of clopidogrel versus ASA therapy is $9,375 versus S9,501 in the baseline analysis. There is no change 

in the number of LYS gained. The incremental cosULY is $31,815 representing a srnall decrement from 

the baseline result of $32,2401LY (Figure 9). 

With a 50% increase in acute and F/U treatment costs, the lifetirne costs of clopidogrel and ASA 

therapy both increase to $70,483 and $60,856 respectively. The incremental difference in lifetime cost of 

clopidogrel versus ASA therapy is $9,627 versus $9,501 in the baseline analysis. There is no change in 

the number of LYS gained. The incrernental cost/LY is $32,672 representing a small increment from the 

baseline result. 

4.1.3 Varying the Discount Rate 

With a 0% discount rate, the lifetime costs of clopidogrel and ASA therapy both increase to $62,441 

and $50,542 respectively. The incremental difference in lifetime cost of clopidogrel versus ASA therapy 
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is $1 1,899 versus $9,501 in the baseline analysis. There is an increase in the number of LYS gained with 

clopidogrel therapy, with an incremental difference of 0.42 LYS versus 0.29 LYS in the baseline analysis. 

The incremental cost/LY is lower, at $28,720/LY1 in comparison to the baseline result of $32,24O/LY 

(Figure 9). 

With a 5% discount rate, the lifetime costs of clopidogrel and ASA therapy both decrease to $44,156 

and $35,820 respectively. The incremental difference in lifetime cost of clopidogrel versus ASA therapy 

is $8,336 versus $9,501 in the baseline analysis. There is a decrease in the number of LYS gained with 

clopidogrel therapy, with an incremental difference of 0.24 LYS versus 0.29 LYS in the baseline analysis. 

The incremental costLY is higher, at $34,667/LY, in comparison to the baseline result. 

4.2 Subgroup Analyses 

4.2.1 Stroke Subgroup 

For a more detailed description of the change in the lifetime costs, LYS and CERS, refer to 

Appendix IV, Table 6. 

4.2.1.1 Varying the Drug Cost of Clopidogrel 

With a 50% decrease in ciopidogrel drug cost, the lifetime cost of clopidogrel therapy is $76,223. 

The incrementai difference in lifetime cost of clopidogrel versus ASA therapy is $4,673 versus $9,169 in 

the baseline analysis. There is no change in the number of LYS gained. The incremental cosüLY is 

lower, at $45,681, in comparison to the baseline result of $89,629/LY (Figure 10). 

W ith a 50% increase in clopidogrel drug cost, the lifetime cost of clopidogrel therapy is $85,252. The 

incremental difference in lifetime cost of clopidogrel versus ASA therapy is $13,702 versus S9,169 in the 

baseline analysis. There is no change in the number of LYS gained. The incremental cost/LY is higher, 

at $1 33,932, in comparison to the baseline result. 

4.2.1.2 Varying Acute and Follow-Up Treatrnent Costs 

With a 50% decrease in acute and FIU treatment costs, the lifetime costs of clopidogrel and ASA 

therapy both decrease to $44.986 and $35,912 respectively. The incremental difference in lifetime cost 

of clopidogrel versus ASA therapy is $9,074 versus $9,169 in the baseline analysis. There is no change 

in the number of LYS gained. The incremental cosVLY is $88,693 representing a small decrement from 

the baseline result of $89,629/LY (Figure 10). 

With a 50% increase in acute and FIU treatment costs, the lifetime costs of ciopidogrel and ASA 

therapy both increase to $1 16,452 and $1 07,187 respectively. The incremental difference in lifetime cost 

of clopidogrel versus ASA therapy is $9,267 versus $9,169 in the baseline analysis. There is no change 

in the number of LYS gained. The incremental cost/lY is $90,562 representing a srnail increment from 

the baseline result. 

4.2.1.3 Varying the Discount Rate 

With a 0% discount rate, the lifetime costs of clopidogrel and ASA therapy both increase to $100,516 

and $89,041 respectively. The incremental difference in lifetime cost of clopidogrel versus 
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ASA therapy is $1 1,475 versus $9,169 in the baseline analysis. There is an increase in the incremental 

number of LYS gained, 0.1 5 LYS versus 0.1 0 LYS in the baseline analysis. The incremental cost/LY is 

lower, at $79,084/LY, in comparison to the baseline result of $89,629/l.Y (Figure 10). 

With a 5% discount rate, the lifetime costs of clopidogrel and ASA therapy bath decrease to $71,004 

and $62,954 respectively. The incremental difference in lifetime cost of cfopidogrel versus ASA therapy 

is $8,050 versus $9,169 in the baseline analysis. There is a decrease in the number of LYS gained with 

clopidogrel therapy, an increment of 0.08 LYS versus 0.10 LYS in the baseline analysis. The incremental 

cost/LY is higher, at $97,197/LY, in comparison to the baseline resuft. 

4.2.2 MI Subgroup 

For a more detailed description of the change in the lifetime costs, LYS and CERs, from al1 the 

sensitivity analyses, refer to Appendix IV, Table 7. For al1 the sensitivity analyses conducted, ASA 

still remained the dominant therapy with the exception of altering the event and death probabilities to 

reflect the upper 950h CI in the relative risk reduction. In this scenario, the lifetime cost of clopidogrel 

therapy is $44,137. The incremental difference in lifetime cost of clopidogrel versus ASA therapy is 

$9,522 versus $8,580 in the baseline analysis. There is an increase in the number of LYS gained with 

clopidogrel, an increment of 0.13 LYS in comparison to no gain in LYS as in the baseline analysis. The 

incremental cost1LY is $133,175/LY as opposed to being dominated by ASA therapy. 

4.2.3 PAD Subgroup 

For a more detailed description of the change in the lifetime costs, LYS and CERs, from al1 the 

sensitivity analyses, refer to Appendix IV, Table 8. 

4.2.3.1 Varying the Drug Cost of Clopidogrel 

With a 50% decrease in clopidogrel drug cost, the lifetime cost of clopidogrel therapy is $21,732. 

The incremental difference in lifetime cost of clopidogrel versus ASA therapy is $5,907 versus $1 0,752 in 

the baseline analysis. There is no change in the number of LYS gained. The incremental cost/LY is 

lower, at $6,263, in comparison to the baseline result of $1 1,4011LY (Figure 11). 

With a 50% increase in clopidogrel drug cost, the Iifetirne cost of clopidogrel therapy is $31,462. The 

incremental difference in lifetime cost of clopidogrel versus ASA therapy is $1 5,637 versus $1 0,752 in the 

baseline analysis. There is no change in the number of LYS gained. The incremental cost/LY is higher, 

at $16,580, in comparison to the baseline result. 

4.2.3.2 Varying Acute and Follow Up T reatment Costs 

With a 50% decrease in acute and FIU treatment costs, the lifetime costs of clopidogrel and ASA 

therapy both decrease to $18,275 and $8,048 respectively. The incremental difference in lifetirne cost of 

clopidogrel versus ASA therapy is $10,227 versus $10,752 in the baseline analysis. There is no change 

in the nurnber of LYS gained. The incrernental cost/LY is $10,884 representing a srnall decrernent from 

the baseline result of $1 1,401LY (Figure 11). 
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With a 50% increase in acute and F/U treatment costs, the Iifetime costs of clopidogrel and ASA 

therapy both increase to $34,880 and $23,602 respectively. The incremental difference in lifetime cost of 

clopidogrel versus ASA therapy is $1 1,278 versus $10,752 in the baseline analysis. There is no change 

in the number of LYS gained. The incremental cost/LY is $1 1,958 representing a small increment from 

the baseline result. 

4.2.3.3 Varying the Discount Rate 

With a 0% discount rate, the lifetime costs of clopidogrel and ASA therapy both increase to $33,246 

and $1 9,569 respectively. The incremental difference in lifetime cost of clopidogrel versus ASA therapy 

is $1 3,677 versus $1 0,752 in the baseline analysis. There is an increase in the number of LYS gained 

with clopidogrel therapy, with an increment of 1.33 LYS versus 0.94 LYS in the baseline analysis. The 

incremental cost/LY is lower, at $1Ol291/LY, in comparison to the baseline result of $1 1,401/LY (Figure 

11). 

With a 5% discount rate, the lifetime costs of clopidogrel and ASA therapy both decrease to $23,338 

and $1 3,990 respectively. The incremental difference in lifetime cost of clopidogrel versus ASA therapy 

is $9,348 versus $1 0,752 in the baseline analysis. There is a decrease in the number of LYS gained, with 

an increment of 0.77 LYS versus 0.94 LYS. The incrernental cost/LY is higher, at $12,165/LYI in 

comparison to the baseline result. 
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4.3 Clopidogrel versus Brand Name Ticlopidine 

For a more detailed description of the change in the lifetime costs, LYS and CERS from the sensitivity 

analyses, refer to 1) Appendix IV, Table 9 for variations in the dnig cost of clopidogrel, acute and follow- 

up treatment costs, discount rate and ticlopidine adverse event rates (illustrated with the lower and upper 

limits in variation of outcornes) and II) Appendix IV, Table 10 for variations in the adverse event costs, 

adverse event rates for clopidogrel and adverse event rates for ticlopidine alone with no variation in 

outcornes. 

4.3.1 Varying the Drug Cost of Clopidogrel 

With a 50% decrease in clopidogrel drug cost, the lifetime cost of clopidogrel therapy is $75,640. 

The incremental difference in lifetime cost of clopidogrel versus ticlopidine therapy is $1,959, which is 

lower in comparison to the baseline difference of $2,033. There is no change in the number of LYS 

gained. The incremental cosüLY is 418,291 indicating that clopidogrel is a dominant therapy (Le., 

clopidogrel is less expensive and generates a greater number of LYS gained) (Figure 12). 

With a 50% increase in clopidogrel drug cost, the lifetime cost of ciopidogrel therapy is $83,842. The 

incremental difference lifetime cost of clopidogrel therapy versus ticlopidine therapy is $6,243 versus 

$2,033 in the baseline analysis. There is no change in the number of LYS gained. The incremental 

cost/LY is higher, at $58,291 JLY, in comparison to the baseline result of $1 9,8521LY. 

4.3.2 Varying the Acute and Follow-Up Treatment Costs 

With a 50% decrease in acute and FIU treatment costs, the lifetime costs of clopidogrel and 

ticlopidine therapy both decrease to 344,087 and S42.207 respectively. The incremental difference in 

lifetime cost of clopidogrel versus ticlopidine therapy is $1,880 versus $2,033 in the baseline analysis. 

There is no change in the number of LYS gained. The incrernental costfLY is lower, at S17,554, in 

corn parison to the baseline result of S 7 9,85ULY (Figure 1 2). 

With a 50% increase in acute and F/U treatment costs, the lifetime costs of clopidogrel and 

ticlopidine therapy both increase to $1 15,361 and $1 12,991 respectively. The incremental difference in 

lifetirne cost of clopidogrel versus ticlopidine therapy is $2,370 versus $2,033 in the baseline analysis. 

There is no change in the number of LYS gained. The incremental costiLY is higher, at $22,129, in 

cornparison to the baseline result. 

4.3.3 Varying the Discount Rates 

With a 0% discount rate, the lifetirne costs of clopidogrel and ticlopidine therapy both increase to 

$99,129 and $96,386 respectively. The incremental difference in lifetime cost of clopidogrel versus 

ticlopidine therapy is $2,743 versus $2,033 in the baseline analysis. There is an increase in the number 

of LYS gained, an increment of 0.14 LYS versus 0.1 1 LYS in the baseline analysis. The incremental 

cost/LY is lower, at 81 9,O75/LYI in comparison to the baseline resu lt of $1 9,852lLY (Figure 12). 
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With a 5% discount rate, the lifetime costs of clopidogrel and ticlopidine therapy both decrease to 

$70,193 and $68,363 respectively. The incremental difference in lifetime cost of clopidogrel versus 

ticIopidine therapy is $1,830 versus $2,033 in the baseline analysis. There is a decrease in the number 

of LYS gained, with an incrernent of 0.09 LYS versus 0.1 1 LYS in the baseline analysis. The incremental 

cost/LY is higher, at $20,356/LYl in comparison to the baseline result. 

4.3.4 Varying Ticlopidine Adverse Event Rates 

Decreasing ail the ticlopidine adverse event rates by 25% produced an increase in the lifetirne cost of 

ticlopidine therapy to $78,017. The incremental difference in lifetime cost of clopidogrel versus ticlopidine 

therapy is $1,707 versus $2,125 from the baseline analysis. There is a decrease in the nurnber of LYS 

gained, with an increment of 0.06 LYS versus 0.1 1 LYS in the baseline analysis. The incremental cost/LY 

increases sornewhat to $27,166/LYI in comparison to the baseline result of $1 9,852lLY (Figure 12). 

lncreasing al1 the ticlopidine adverse event rates by 25% produced a decrease in the lifetirne cost of 

ticlopidine therapy to $75,417. The incremental difference in lifetime cost of clopidogrel versus ticlopidine 

therapy is $4,308 versus $2.1 25 frorn the baseline analysis. There is an increase in the number of LYS 

gained, with an incrernent of O. 18 LYS versus 0.1 1 LYS. The incremental cost/LY increases to 

$23,671/LY, in comparison to the baseline result. 

4.3.5 Varying the Adverse Event Costs 

For a 50°h decrease in adverse event costs, the lifetime costs of ticlopidine treatment decreased in 

comparison to the baseline analysis. $77,528. The incremental difference in lifetime cost of clopidogrel 

therapy versus brand name ticlopidine therapy is S2.192 versus S2,125 in the baseline analysis. There 

were no changes in terms of LYS saved. The incremental cost1LY is $20,475, a small increase, in 

comparison to the baseline result of $1 9,852/LY (Figure 12). 

For a 50% increase in adverse event costs in the analysis comparing clopidogrel with brand name 

ticlopidine, the lifetime cost of ticlopidine and clopidogrel treatment increased to S77,669 and $79,728 

respectively. The incremental difference in lifetime cost of clopidogrel therapy versus brand name 

ticlopidine therapy is $2,059 versus $2,125 in the baseline analysis. There were no changes in terms of 

LYS saved. The incremental cost/LY is $19,229/LYI a small decrease in comparison to the baseline 

result. 

4.3.6 Varying Clopidogrel Adverse Event Rates 

Decreasing al1 the clopidogrei adverse event rates by 25% produced an increase in the lifetime cost 

of clopidogrel therapy to $79,816. The incremental difference in lifetime cost of clopidogrel versus 

ticlopidine therapy is $2,217 versus $2,125 frorn the baseline analysis. There is a small increase in the 

nurnber of LYS gained, an increment of 0.1 133 LYS versus 0.1071 LYS in the baseline analysis. The 

incremental cost/LY is $19,568/LY, a small decrease in comparison to the baseline result of $l9,852/LY 

(Figure 1 3). 
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A 25% increase in clopidogrel adverse event rates produced an increase in the lifetime cost of 

clopidogrel therapy to $79,747. The incremental difference in lifetime cost of clopidogrel versus 

ticlopidine therapy is $2,148 versus $2,125 over the base case analysis. There is no change in the 

survival benefits. The incremental cost1LY is $19,998/LY, a small increase in comparison to the baseline 

result. 

4.4 Clopidogrel versus Generic Ticlopidine 

For a more detailed description of the change in the lifetime costs, LYS and CERS from the sensitivity 

analyses, refer to 1) Appendix IV, Table 11 for variations in clopidogrel drug cost, acute and follow-up 

treatment costs, discount rate and ticlopidine adverse event rate (illustrated with the lower and upper 

limits in variation of outcomes) and II) Appendix IV, Table 12 for variations in the adverse event costs, 

clopidogrel adverse event rates, and ticlopidine adverse event rates alone with no variation in outcomes. 

4.4.1 Varying the Drug Cost of Clopidogrel 

With a 50% decrease in clopidogrel drug cost, the lifetime cost of clopidogrel therapy is $75,640. 

The incremental difference in lifetime cost of clopidogrel versus generic ticlopidine therapy is 6365 (cost 

savings) versus $3,719 in the baseline analysis. There is no change in the number of LYS gained. The 

incremental cost/LY is -$3,408/LY representing dominance by clopidogrel therapy (Le less expensive and 

generates a greater number of LYS) (Figure 13). 

With a 50% increase in clopidogrel drug cost, the lifetime cost of clopidogrel therapy is $83,842. The 

incremental difference lifetime cost of clopidogrel therapy versus generic ticlopidine therapy is $7,837 

versus $3,719 in the baseline analysis. There is no change in the number of LYS gained. The 

incremental cost/LY is higher. at S73,t 75/LY, in comparison to the baseline result of S34,725iLY. 

4.4.2 Varying Acute and Follow-Up T reatrnent Costs 

With a 50% decrease in acute and F/U treatment costs, the lifetime cost of cfopidogrel and generic 

ticlopidine therapy both decrease to $44,087 and $40,614 respectively. The incremental difference in 

lifetime cost of ciopidogrel versus generic ticlopidine therapy is $3,473 versus $3,719 in the baseline 

analysis. There is no change in the nurnber of LYS gained. The incremental cort/LY is lower, at 

$32,428/LY, in comparison to the baseline result of $34,725/LY (Figure 13). 
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With a 50% increase in acute and FIU treatment costs, the lifetime cost of clopidogrel and generic 

ticlopidine therapy both increase to $1 15,361 and $1 1 1,397 respectively. The incremental difference in 

Iifetime cost of clopidogrel versus generic ticlopidine therapy is $3,964 versus $3,719 in the baseline 

analysis. There is no change in the number of LYS gained. The incremental cosüLY is higher, at 

$37,012/LY, in cornparison to the baseline result. 

4.4.3 Varying the Discount Rate 

With a O0Io discount rate, the lifetime costs of clopidogrel and generic ticlopidine therapy both 

increase to $99,129 and $94,429 respectively. The incremental difference in lifetime cost of clopidogrel 

versus generic ticlopidine therapy is $4,700 versus $3,719 in the baseline analysis. The incremental 

difference in the number of LYS gained is 0.14 LYS versus 0.1 t LYS gained in the baseline analysis. The 

incremental cost/LY is lower, at $32,675/LYI in comparison to the baseline result of $34,725/LY (Figure 

13). 

With a 50h discount rate, the lifetime costs of clopidogrel and generic ticlopidine therapy both 

decrease to $70,193 and $66,948 respectively. The incremental difference in lifetime cost of clopidogrel 

versus generic ticlopidine therapy is $3,245 versus $3,719 in the baseline analysis. The incremental 

difference in the number of LYS gained is 0.09 LYS versus 0.1 1 LYS gained in the baseline analysis. The 

incremental cost/LY is higher, at $36,084/tY1 in comparison to the baseline result. 

4.4.4 Varying Ticlopidine Adverse Event Rates 

Decreasing al1 the ticlopidine adverse event rates by 25% produced an increase in the lifetirne cost 

associated with generic ticlopidine therapy to $76,375 versus $76,005 in the baseline analysis. The 

incremental difference in lifetime cost of clopidogrel versus generic ticlopidine therapy is $3,349 versus 

S3,719 from the baseline analysis. There is a decrease ln the number of LYS gained, an incrernent of 

0.06 LYS versus 0.11 LYS gained in the baseline anaiysis. The incremental costfLY is greater. at 

$53,288/LYI in comparison to the baseline result of S34,725/LY (Figure 13). 

lncreasing al1 the ticlopidine adverse event rates by 25% produced a decrease in the lifetirne cost 

associated with generic ticlopidine therapy to $76,962 versus $76,005 in the baseline analysis. The 

incremental difference in lifetime cost of clopidogrel versus generic ticlopidine therapy is $4,308 versus 

$3,719 from the baseline analysis. There is an increase in the number of LYS gained, an incrernent of 

0.18 LYS versus 0.1 1 LYS in the baseline analysis. The incremental costfLY is lower, at $23,671 /LY, in 

comparison to the baseline result . 

4.4.5 Varying the Adverse Event Costs 

For a 50% decrease in adverse event costs for clopidogrel versus generic ticlopidine, the lifetirne cost 

of ticlopidine and clopidogrel treatment both decreased in comparison to the baseline analysis. The 

lifetirne costs of both clopidogrel and generic ticlopidine decreased minimally to $79,721 and $75,935 

respectively. The incremental difference in lifetime cost of clopidogrel therapy versus generic ticlopidine 

therapy is $3,786 versus $3,719 in the baseline analysis. There is no change in the survival benefits. 
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The incremental cost/LY is slightly higher, at $35,35O/LY, in comparison to the baseline result of 

$34,725/LY (Figure 1 3). 

For a 50% increase in adverse event costs in the analysis comparing clopidogrel with generic name 

ticlopidine, the lifetime cost of ticlopidine and clopidogrel treatrnent increased, The lifetime cost of both 

clopidogrel and generic ticlopidine increased minirnally to $79,728 and $76,076. The incremental 

difference in lifetime cost of clopidogrel therapy versus generic ticlopidine therapy is $3,652 versus 

$3,719 in the baseline analysis. There is no change in the survivai benefits. The incremental cost/LY is 

slightly less, at $34,099/LY, in comparison to the baseline result. 

4.4.6 Varying the Clopidogtel Adverse Event Rates 

Decreasing al1 the clopidogrel adverse event rates by 25% produced an increase in the lifetime cost 

of clopidogrel therapy to $79,816 versus $79,724 in the baseline analysis. The incremental difference in 

lifetime cost of clopidogrel versus generic ticlopidine therapy is $3,810 versus $3,719 from the baseline 

analysis. There is a slight increase in the number of LYS gained, an incrernent of 0.1 133 LYS versus 

0.1071 LYS in the baseline analysis. The incremental costlLY is slightly lower, at $33,627/LYI in 

comparison to the baseline result of $34,725/LY (Figure 13). 

For clopidogrel versus generic ticlopidine, increasing al1 clopidogrel adverse event rates by 25% 

produced an increase in lifetirne cost of clopidogrel therapy to $79,747 versus $79,724 in the baseline 

analysis. The incrernental difference in lifetime cost of clopidogrel versus generic ticlopidine therapy is 

53,742 versus $3,719 from the baseline analysis. There is no change in the survival benefits. The 

incremental cost/LY is slightly higher, at $34,939/LY, in comparison to the baseline result. 

4.5 Second Line MI Therapy 

For a more detailed description of the change in lifetime costs, LYS and CERS from the sensitivity 

analyses, refer to Appendix IV, Table 13. 

4.5.1 Varying Clopidogrel Drug Cost 

With a 50% decrease in clopidogrel drug cost, the lifetime cost of clopidogrei therapy is $38,652. 

The incremental difference in lifetime cost of clopidogrel versus placebo therapy is $5,027 versus $9,570 

in the baseline analysis. There is no change in the number of LYS gained. The incremental cosVLY is 

lower, at $1 3,701/LY, in comparison to the baseline result of $26,084/LY (Figure 14). 

With a 50% increase in clopidogrel drug cost, the lifetirne cost of clopidogrel therapy is $47,776. The 

incremental difference in lifetime cost of clopidogrel versus placebo therapy is $14,151 versus $9,570 in 

the baseline analysis. There is no change in the number of LYS gained. The incremental costfLY is 

higher, at $38,567lLY, in comparison ta the Saseline result. 

4.5.2 Varying Clopidogrel Acute and Follow-Up Cam Costs 

With a 50% decrease in acute and FIU treatment costs, the lifetime cost of clopidogrel and placebo 

therapy both decrease to $26,273 and $16,812 respectively. The incremental difference in lifetime cost 
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of clopidogrel versus placebo therapy is $9,461 versus $9,570 in the baseline analysis. There is no 

change in the number of LYS gained. The incremental costiLY is $25,784/LY, a small decrease from the 

baseline result of $26,084/tY (Figure 14). 

With a 50% increase in acute and F/U treatment costs, the lifetime cost of clopidogrel and placebo 

therapy both increase to $60.1 18 and $50,437 respectively. The increment in lifetime cost of clopidogrel 

versus placebo therapy is $9,681 versus $9,570 in the baseline analysis. There is no change in the 

number of LYS gained. The incremental cost/LY is $26,383/LY, a small increase from the baseline result. 

4.5.3 Varylng the Discount Rate 

With a 0% discount rate, the lifetime cost of clopidogrel and placebo therapy both increase to 

$53,561 and $41,412 respectively. The incremental difference in lifetime cost of clopidogrel versus 

placebo therapy is $12,149 versus $9,570 in the baseline analysis. There is an increase in the number of 

LYS gained with clopidogrel therapy, with an incremental difference of 0.53 LYS versus 0.37 LYS in the 

baseline analysis. The incremental cost/LY is much lower, at $23,155/LY, in comparison to the baseline 

result of $26,084/LY (Figure 14). 

With a 5% discount rate, the lifetime cost of dopidogrel and placebo therapy both decrease to 

$38,125 and $29,791 respectively. The incrementai difference in lifetime cost of clopidogrel versus 

placebo therapy is $8,334 versus $9,570 in the baseline analysis. There is a decrease in the number of 

LYS gained with clopidogrel therapy, with an incremental difference of 0.30 LYS versus 0.37 LYS in the 

baseline analysis. The incremental cost/LY is higher, at $28,l27/LY, in comparison to the baseline result. 



FIGURE 14: SENSlTlVlTY ANALYSE FOR SECOND LINE MI THERAPY 

Lower limit 

! Upper limit 

TYPE OF SENSITIVITY ANALYSIS 

0 baseline cosVLY 
1 Lower and upper lirnit for the 95% CI for the relative risk reduction (0.3% and 16.5%) for events and death with clopidogrel therapy 
2 50% decreasehncrease in clopidogrel dnig cost 
3 5Wo decreaselincrease in acute/FU treatment cosls 
4 0% and 5% discount rate 
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5.0 DISCUSSION 
The results of the CAPRIE study showed that clopidogrel offers a significant reduction in fatal and 

nonfatal cardiovascular events over ASA in a mixed and overlapping population of patients with a history 

of IS, MI, and PAD. This economic evaluation of clopidogrel has defined four attractive scenarios, in 

terrns of cost and survival, for clopidogrel usage: 1'' line therapy for ail patients with MI, IS or PAD, l n  

line therapy in PAD, 2"6 line therapy in stroke and 2m lins therapy in MI. These results are not only in 

accordance with the findings of the CAPRIE trial (27) but have identified additional specific subgroups 

who could potentially benefit from clopidogrel therapy. 

For lifetime treatment with clopidogrel, there is an overall "moderate" cost-attractiveness for 

clopidogrel over ASA as first-line therapy in al1 groups (IS, Ml and PAD). The cost/LY ratio per patient 

appeared reasonable over this long period of time. However, clopidogrel therapy does not appear to be 

as attractive over a shorter period of time as was demonstrated with the two year analyses, the actuai 

study duration under which clopidogrel was investigated. A total of $174,216 must be spent in order to 

prevent a primary event with clopidogrel. The analysis considering al1 events, primary, secondary, and 

tertiary, portrays the more inclusive scenario of the cost per event avoided, but the ratio still remains high 

at $1 34,621 levent avoided per patient. 

In the interpretation of the results for the subgroup analysis, it is important to re-emphasize that the 

CAPRIE study was not powered to detect changes amongst each of the stroke, MI and P A D  subgroups. 

Hence, the results illustrated here are for the purpose of demonstrating the potential usage of clopidogrel 

under alternative circumstances. 

As 1'' line therapy. clopidogrel demonstrates its greatest efficacy in the ?AD patient population. 

Currently, ttiere is not a single consistently prescribed anti-platelet agent used in patients with P A D  to 

prevent subsequent coronary events and stroke. Patients :vith PAD in the CAPRIE trial benefited the 

most (Le., relative ïisk reduction of 23.8%). Hence, clopidogrel is a reasonable alternative because it 

has greater efficacy than ASA, can be used in ASA intolerant patients or in patients that have 

experienced an atherosclerotic event while taking ASA (59). 

So, why did the outcomes appear unfavorable for the stroke and MI subgroups? Addressing the 

stroke subgroup first, the primary reason is that the probability of a primary event and suwival from the 

event while on clopidogrel is not al1 that much more favorable in comparison to ASA. It is the primary 

event rate that determines the ultirnate outcome in terms of cost and LYS. Referring to the nature of the 

Markov model, it can be seen that a prirnary event further propels the cohort towards the endpoint of 

death. Hence, with an event rate similar to that of ASA, the accumulation of costs associated with 

clopidogrel treatment (which is much more costly than ASA) also increases as the cohort progresses 

through the Markov model. For example, considering the IS population in the CAPRIE dataset, more 

patients died due to natural causes while on clopidogrel therapy (Table 14). As well, despite preventing 

stroke events, the rnortality following each stroke was greater with clopidogrel therapy than with ASA 

therapy. Thus, there was only a small overall gain in LYS that resulted in a high incremental CER. 
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TABLE 14: Cornparison of event probabilities for clopidogrel and ASA therapy, in the stroke population at 

the post index health state, to explain the unattractive CERS in the IS and Ml subgroups. 

: '3TAGElN:i'mE :$'J:CLO?IDOGREL -:- A - 1  - CLPPID MINUS . .  . . ' INTERPRO*AtlON 
: ~ ~ & v ~ ~ o & & ~  :;''PRo~;AB~w . p ~ o m i ; r n .  j -  1 *-MA:: -: . ." <. .. 1 .b , - ' : . :* - .. . . . , . * .  

OFO~FFERENCES 
, D,-ENCkS, : . . , 

. .  . - * * < f . - x .  

- -  . - - .  . S .  . . - 
LlVE 0.99443 0.99499 -0.00056 Less patients Iive on clopidogtel 

DEAD 0.00557 0.005 0.00057 More patients die from natural 
causes while on clopidogrel 

STROKE 0.03701 0.041 48 -0.00447 Less patients have strokes with 
clopidogrel 

NO STROKE 0.96299 0.95852 0.00447 More patients are stroke-free 
with clopidogrel 

LlVE 0.94958 O. 95455 -0.00497 Less patients survive strokes 
with clopidogrel 

DEAD 0.05042 0.04545 0.00497 More patients die from strokes 
with clopidogrel 

POST 2ND STROKE 1 1 O 

MI 

NO MI 

LlVE 

IDEAD 

I P ~ T  Ml 

0,00258 0.00393 -0.00135 Less patients have MIS with 
clopidogrel 

0.99742 0.99607 0.00135 More patients do not have MIS 
with clopidogrel 

0.75 0.75 O no difference 

0.25 0.25 O no difference 

~POST INDEX 1 1 O 

For the Ml subgroup, first line therapy does not appear ta be appropriate as ASA therapy waç 

dominant in terms of cost (less expensive) and LYS gained (greater suwival). The results reported in the 

CAPRIE trial indicated that there was no statistical difference between dopidogrel and ASA therapy in the 

MI subgroup with a RRR of -3.7%, with 95% CI ranging from -22.1°h to t2.0°h (Le., there was a higher 

risk of experiencing an event for the MI subgroup receiving clopidogrel therapy, but this was not found to 

be signficant) (27). The CAPRIE investigators attempted to offer an explanation for this apparent 

unfavorable result claiming that the any patient with an 1s or PAD and a previous history of a MI would 

benefit from clopidogrel therapy. It should be noted that the ATC meta-analysis (the statistical 

compilation of outcomes from anti-platelet therapies investigated in randomized controlled trials) 

demonstrated the effect of anti-platelet therapies to be consistent and homogeneous (20% to 25% odds 

ratio reduction compared with no therapy) across these patient groups when enough studies are 
considered (30). This meta-analysis included over 142 trials involving more than 70,000 subjects to 

arrive at such conclusions. Thus, the benefits of dopidogret in the PA0 group may be over-represented 

while the outcomes in the MI subgroup may be significantly underestimated in the CAPRIE study and this 
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economic analysis. Furthemore, it is possible that the usage of absolute values (i.e.. event probabilities) 

dedved from the CAPRIE study created an "artificial" difference in the results generated from the rnodel, 

as the study was not powered to detect changes in the RRR for the individual IS, MI and PAD subgroups. 

Clopidogrel as second-line therapy for the treatrnent of IS appears to be a reasonable alternative to 

ticlopidine. In comparison to both brand name and generic tidopidine, lifetime costs and survival benefits 

associated with clopidogrel resulted in reasonable cost/LY ratios. The survival benefits of clopidogrel can 

be attributed to the better side effect profile and greater tolerance in comparison to ticlopidine. The 

incrernental difference in lifetime cost between clopidogrel and ticlopidine treatrnent reflects the effect of 

1) the difference in drug cost and ii) lower clopidogrel adverse event rates which lead to patients cycling 

through the Markov model for a longer period of time. Thus, costs associated with IS or MI treatments 

including drug treatrnent are accrued. 

For the MI patient population, second line treatment with clopidogrel is a plausible suggestion 

conside ring that there is not one medication consistently prescribed in this scenario. Clopidogrel 

generated greater benefits in terms of survival with reasonable cost/LY ratios. This analysis identified a 

possible niche for clopidogrel that was not explored in the CAPRIE trial (27). In addition to this finding 

from this analysis, it was also suggested that this patient population would benefit from clopidogrel usage 

in four manners (59). firstly, clopidogrel could be used in ASA intolerant patients. Secondly, patients 

who are taking ASA but experience a second event can be switched to clopidogrel treatment. (The next 

two suggestions for clopidogrel usage was not investigated in this analysis.) Thirdly, patients who are at 

high risk of subsequent events because of other comorbidities (e.g., diabetes), would benefit more from 

clopidogrel. Lastly, coronary stent patients who might otherwise be treated with ticlopidine could be 

treated with dopidogrel. 

The sensitivity analyses identiiied the main drivers of the rnodels and determinants of the CER 

namely i) the drug price of clopidogrel, ii) the event andlor death rate probabilities for clopidogrel and iii) 

ticlopidine adverse event rates. Changing the drug price of clopidogrel generated CERs that varied from 

being cost attractive to cost unattractive. Variations in clopidogrel event probabilities ranged to the extent 

of which aspirin became the dominant therapy (e.g., stroke subgroup analysis). Varying ticlopidine 

adverse event rates produced a greater spread in the range of CERs in comparison to the other 

sensitivity analyses conducted that did not have as such a prominent effect on the CERs. 

The changes in the incremental difference in lifetime costs and survival benefits determined the 

outcome in terms of cost/LY. In al1 analyses, a large proportion of the incremental difference in lifetime 

costs between clopidogrel and comparator treatment were solely due to the drug cost of clopidogrel itself. 

With a 50% decrease in the cost of clopidogrel ($1.24/day), this produced a corresponding decrease in 

the lifetime cost of clopidogrel. The incremental difference in lifetime cost between clopidogrel and ASA 

therapy was smaller in comparison to baseline with no changes in the incremental difference in the 

number of LYS gained. Hence, this resulted in lower cost/LY ratios. With a 50% increase ($3.71/day) in 

the drug cost, this produced a corresponding increase in the lifetime cost of clopidogrel. The incremental 

difference in lifetime cost also increased in comparison to baseline but there were no changes in the 

incremental difference in the nurnber of LYS gained. This translated into a larger cost,LY ratio. This was 
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determined from the sensitivity analysis of the cost of clopidogrel (50% decrease and increase) which 

affected the incremental difference in lifetirne cost associated with clopidogrel treatment, but did not 

change the nurnber of LYS gained. 

Variations in the relative risk reductions (and to a lesser extent, the discount rate) produced changes 

in survival (LY gained). In particular, upon furîher scrutiny of the CAPRIE data, the vascular death event 

rates and the probability of survival after experiencing a stroke or a Ml dictated the cost outcome for 

clopidogrel. This can be understood in terms of an example using a stroke patient. If the patient 

experiences a stroke and has a low chance of suwival after the event (i.e., low relative risk reduction or a 

high discount rate), then fewer costs (treatment and drug costs) are incurred over a lifetirne. Hence, the 

incremental difference in lifetime cost and survival are lower in comparison to the baseline analysis 

resulting in higher cost/LY ratios. Using a 5% discount rate in the stroke subgroup population as an 

example, (Table 15), the lifetime cost of clopidogrel and ASA therapy are both lower in comparison to the 

baseline results. The incremental difference in lifetime cost between the two therapies with the 5% 

discount is lower, at $8,050 ($71,004 - $62,954), versus $8,629 ($80,719 - $71,550) in the baseline 

analysis. The incremental difference in the nurnber of LYS gained between clopidogrel and ASA with the 

5'' discount is 0.09 LYS gained (8.05 LYS - 7.96 LYS) versus 0.10 LYS gained (9.10 LYS - 9.0 LYS) in the 

baseline analysis. The combination of the decrease in lifetime costs and LYS gained results in a higher 

incremental costJLY ratio of $97,222/LY in comparison to the baseline result of $89,629/LY. 

TABLE 15: Sensitivity anatysis conducted for the stroke subgroup population at a 596 discount rate. 

Values in the brackets indicate the 95% CI for clopidogrel therapy outcornes. The italicized values in 

brackets represent the baseline values. 

ANALYSlS 
L 

DISCOUNT RATE 5% 

However, if the patient has an increased chance of survival after the stroke event (Le., high relative 

risk reduction or low discount rate), the patient cycles through the model for a longer period of time. 

Greater lifetime costs (treatment and drug costs) are incurred which makes clopidogrel appear 

unfavorable in terms of costs. Hence, the incremental difference in lifetime cost and suwival increments 

are higher in comparison to the baseline analysis resulting in lower cost/LY ratios. 

Tbese observations suggest that economic models are not sensitive to treatment costs alone per se 

but when combined with the event probabilities, these two parameters determine the benefits in terms of 

costs and survival associated with any drug usage. 

The analysis comparing ctopidogrel to ticlopidine treatment was sensitive to changes in ticlopidine 

adverse event rates for neutropenia, diarrhea, rash and other adverse events. With an increase in 

A COST/LY 

l 

S97,222fLY I 1 

(S30.278ILY-dorninated) / 
, 

(589,629L Y)  I 

DRUG 

ASA 

CLOPIDOGREL 

LlFElïME COST ESflMATE SURVIVAL 

562.954 

(S71.550) 

S71,OW 

(S69,553-S72.749) 
(S80, 719) 

7.96 LY 

(9.00 L Y )  

8.05 LY 

(7.83-8.29 LY) 

(9.10 L Y )  
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ticlopidine adverse event rates, there was a larger difference in the probabiiity of experiencing an adverse 

event between ticlopidine and clopidogrel in which clopidogrel appears more favorable. Hence, more 

patients on ticlopidine therapy would be experiencing adverse events, some of which were fatal, which 

would decrease survival. This resulted in a greater incremental difference in the number of LYS gained 

between clopidogrel and ticlopidine (a larger denominator). The cost4.Y ratio decreased in comparison 

to baseline. The effect of this alteration is pronouced because the drug cost of ticlopidine is less than that 

of clopidogrel, however the higher adverse event rates (and thus adverse event costs) compensate for 

the difference in drug cost between the two medications. The exact opposite occurred with a decrease in 

the adverse event rate. 

The variation in adverse event rates deserves special mention. The type of relationship between 

changes in the sensitivity analysis parameters and costs has so far been linear e.g., a decrease in 

clopidogrel drug cost produces a lower cost/LY ratio (Figure 15). However, this was not the case for the 

results observed with variations in either clopidogrel or ticlopidine adverse event rates. The relationship 

demonstrated was not linear but U-shaped (Figure 16). The variation in lifetirne costs and survivat are 

not typical in the sense of representing Iower and upper Iimits that should encompass the baseline result. 

For example, with a 25% decrease in clopidogrel adverse event rates, there was a slight increase in the 

lifetirne cost of clopidogrel treatment (as opposed to a decrease) because there was an increase in the 

continuation of therapy and thus survival with ongoing rnedical management. However, there was a slight 

increase in survival (number of LYS gained) as expected. With a 25% decrease in clopidogrel adverse 

event rates, there was still an increase in lifetime cost of clopidogrel therapy because of the increase in 

adverse event costs. There was a decrease in sutvival (number of LYS gained) as expected. This 

relationship reiterates how adverse events have an impact on survival (LYS gained) and costs, both of 

which have been identified as having an impact on the CER. 

The parameters that the models were not sensitive to were i) acute and follow-up treatment costs, ii) 

discount rate, iii) adverse event costs and iv) clopidogrel adverse event rates. A decrease in the acute 

and follow-up treatment costs produced corresponding decreases in the lifetime costs. The incremental 

difference in lifetirne cost between clopidogrel and comparator therapy decreased slightly with no change 

in the number of LYS gained (with the exception of 25% decrease in clopidogrel adverse event rates 

which did produce a slight change in the number of LYS gained without a major variation in the CER). 

This resulted in slightly lower or higher cosULY ratios in comparison to the baseline analysis. The 

alterations in the discount rate affected the probabilities and cost minimally as well. The exact opposite 

scenario occurred with an increase in the acute and follow-up treatment costs. With a larger discount 

rate, despite the concurrent decrease in cost, less survival benefits are incurred and thus, the cost/LY 

ratios cannot be offset (i.e., large numerator of cost with a small denominator of survival) and vice versa 

for a srnaller discount rate. Changes in the adverse event costs produced rninor alterations in the lifetime 

cost of clopidogrel or ticlopidine therapy. With a decrease in adverse event costs, the lifetime cost of 

ciopidogrel and ticlopidine therapy also decrease. However, the incrernental difference in the lifetime 

cost increased (Le., larger numerator) in comparison to baseline analysis with no changes in the number 

of LYS gained. Hence, this resulted in a higher costilY ratio in comparison to baseline. The exact 
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opposite scenano occurred for an increase in adverse event costs. As previously described with 

ticlopidine adverse event rates, changing clopidogrel adverse event rates produces the same effect but 

not to the same extent. The reason for this is the drug cost of clopidogrel is greater than that of 

ticlopidine. Even wiîh a decreased adverse event rate (and thus decreased adverse event costs), this 

does not outweigh the impact that the drug cost has on the outcomes (cosVLY ratio). 

FIGURE 15: RELATIONSHIP B W E E N  CLOPIDOGREL DRUG 
COST AND LlFETlME COST OF CLOPIDOGREL THERAPY 

O 0.25 0.5 0.75 1 1.25 1.5 1.75 2 

OEVlATlON FROM BASEUNE CtOPIDûGREL ORUG COSf (S2.47IDAY) 

(I s. an increasa in drug COSt Ieads to a corrsspanding inciaaw In Iilclims c o d  of ClOpidOgi~l 
menpy) 

FIGURE 16: RELATIONSHIP BETWEEN CLOPIDOGREL 
ADVERSE EVENT RATE AND LIFETIME COST OF 

CLOPIDOGREL Ttf ERAPY 

O 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 

DNlATlON FROM THE BASEUNE ADVERSE EVENT RATE 
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An indirect consequence of conducting the sensitivity analyses was a validation of the Markov model. The 

survival estimates in each of the individual populations appear to be in concordance with those life 

expectancies derived from the literature. For example, with a OO/A discount rate, the estimate of survival in 

the stroke subgroup was 11.1 1 LYS with ASA therapy. In a study by Oster et al, 1994 (87), the reported 

life expectancy with ASA therapy was 10.71 years, illustrating that reasonable parameters and a sound 

model were created. 

The pharrnacoeconomic outcomes have been presented and can be subjected to two methods of 

interpretation: i) comparison to benchmark values outlined by Laupacis et al (1 992) (79) and 

ii) comparison to other types of currently accepted medical intewentions used for the same condition 

(78). The first rnethod is not applicable to this thesis since this analysis did not involve cost-utility 

measures. Using the second method of validating the cost of clopidogrel treatment, a sample of medical 

interventions can be used as comparators. To make comparisons with other first line drug treatments 

such as HMG-CoA reductase inhibitors, it was estimated that fluvastatin therapy would produce a costILY 

of $21,600 to $63,90OCDN depending upon age and the risk factors present (97). In order to appreciate 

the cost effectiveness ratio of clopidogrel 2m line therapy in MI patients this study. Mark et al. (1995) 

reported that the use of t-PA versus streptokinase for acute MI would cost approximately $49,017/LY 

(98). In another analysis comparing the cost of thrombolytic therapy versus no thrombolytic therapy in 

acute MI, the cost/LY derived was $21,6571LY (99). If comparisons are made against medical 

interventions used in these disease states, clopidogrel treatment still appears to be a reasonable 

alternative. For example, a two vesse1 coronary artery bypass graft surgery versus medical management 

in MI patients has a reported cost of $42,00O/LY (82). Overall, from the above mentioned CERS, there 

are four scenarios of clopidogrel therapy in the CEA which would suggest appropriate spending of health 

care dollars, i) clopidogrel as first line therapy for the combined IS, MI and PAD populations (S32.2401LY 

gained), ii) clopidogrel as first line therapy in PAD (SI 1,401/LY gained), iii) clopidogrel as second line 

therapy in stroke ($1 9,852/LY gained) and iv) clopidogrel as second line therapy in Ml ($26,084/LY 

gained). 

LIMITATIONS 

Some limitations of this analysis should be pointed out. The life expectancy and mortality used in the 

model were estimates derived from the combination of CAPRIE data with Canadian life expectancy data. 

It would have been more preferable to have directly measured these parameters from the CAPRIE 

population itself, however this was not possible. Oetailed data from the trial was available up to a period 

of five years, but events beyond this period had to be modeled from the literature and Canadian rnortality 

statistics. For certain probabilities relating to treatment, an estimate was made via expert opinion. 

Hence, these probabilities were not availabie from the literature nor were they measured. A few sarnple 

sizes relating to cost measures derived for IS. Ml, PAD patients and for outpatient drug costs were small. 

These sampte sizes were dependent upon the availability of patient charts and cost information. 

For the MI, IS and PA0 inclusion criteria subgroup models, the limited statistical power arising from 

the reduced sarnple sizes has already been indicated. Hence, these results may not be representative of 
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the actual results. In the models considering clopidogrel as second line therapy, there were no clinical 

trials directly comparing the two drugs. Thus, the data inputs were based on the CAPRIE outcomes and 

results from the literature. Hence, as with virtually al1 models, the use of clinical trial literature leads to 

estirnates of cost-efficacy (whether the drug can work as demonstrated under ideal conditions) (60) 

rather than cost-effectiveness (whether the drug does work in the real world environment). 

The manner in which the sensitivity analysis was conducted could be considered arbitrary in the 

following contexts: identification of which variables to Vary and which to remain fixed, the selection of the 

degree to which the variables shoutd be varied, and the determination of the amount of change around a 

variable such as to consider it a robust finding (100). For example, a 50°h decrease or increase in 

clopidogrel drug cost was chosen. However, it was demonstrated that there was a positive linear 

relationship between drug cost and outcome (cosüLY ratio), such that the percentage decrease or 

increase would have less relevance. 

A potential niche for clopidogrel is to be used in ur'dition to ASA in stroke prevention. Considering 

that both drugs act via different mechanisms, ADP receptor inhibition and inhibition of cyclooxygenase 

pathway, respectively, clopidogrel could be combined with ASA to produce additional therapeutic benefits. 

Combined ticlopidine and ASA therapy is already being used with promising results to date (42, 101, 

102). In rabbit models, it has been demonstrated that the anti-aggregating and anti-thrombotic activity of 

clopidogrel is potentiated by ASA (103). A large clinical trial (OASIS II Trial) is currently underway to 

address the potential benefit of this combined therapy in humans (26, 104). A recent meta-analysis 

showed that the use of ASA in the first 48 hours may convey some immediate benefit in preventing stroke 

recurrence (105). Thus, it was suggesteci that these patients could start off initially with ASA but then 

have clopidogrel added later to yield even greater benefits (59). Of course, there is the concern that the 

combined anti-platelet effect could have negative effects as well such as increased risk of GI bleeding. 

Only future studies will be able tc elucidate the potential benefits of such a therapy in terms of therapeutic 

efficacy and cost. 
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6.0 CONCLUSION 

The econom ic burdens of cardiovascular disease demonstrate the great need to reduce its incidence 

and reduce its long-tenn disability and mortality. Undoubtedly, any new drug released on the market will 

have claims of greater therapeutic efficacy, but the tradeoff is the cost. Irrespective of any new anti- 

platelet regimen that becornes available, ASA will still remain the gold standard because of its 

effectiveness and low daily acquisition cost. Despite this, clopidogrel has dernonstrated to be effective 

both in terrns of cost and survival for the treatment of vascular disease. Clopidogrel was associated with 

a projected survival advantage over ASA at a moderately attractive incremental cost per LY gained for 

the overall cohort of MI, IS and PAD patient populations as defined in the CAPRIE study. Even more 

favourable results were obtained for the PAD inclusion group subpopulation. Considering patients with 

postulated ASA intolerance or failure, clopidogrel was also an attractive and cost-effective intervention for 

the MI and IS subgroups. Overall, from an econornic standpoint, adoption of clopidogrel treatment can 

be recommended under these identified scenarios. However, novel pharrnacological management is still 

welcomed as the search for the ideal antiplatelet agent, one that is potent, reduces atherosclerotic plaque 

formation, safe to use and inexpensive, continues. 
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APPENDlX I - OUTCOME MEASURES 



TABLE 1: List of probabilities derived for the life expectancy of MI, IS and PAD patients 
1 1 STATSCAN 1 STATS CAN 1 STATS CAN 1 1 CANADA 1 CANADA 

CAPRIE WEIGHTED (0.72) CAPRIE WElGHTED (0.26) 
PDIENATURAL POlENATüRAL MMES pOlENATURAL FEMALES aDlENATURAi FEMALES I I I 



APPENDIX II - COS1 MEASUREMENT AND VALUATION 

The following tables provide reference sources for the costs derived in this analysis. Fee codes 

refers to codes derived from the Schedule of Benefits for Physician Services in Ontario (92). 
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TABLE 2: Follow-up cost of a non-fatal Ml from day 15 to the end of 3 months 
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TABLE 11: Adverse event rates expressed as probabilities and the corresponding cost associated with each event 

ADVERSE EVENT 

leulropenia 
severe 
moderate 
fatal 

liarhea 
severe 
moderate 

Iash 
severe 
moderale 

iny adverse event 

COST 

$3,790 SWCHSC data 
$70.28 Schedule of beneliis(92) 
$3,790 neulropenia hospilalitalion SWCHSC data 
$62.04 blood moniloring Schedule of benefits(92) 
$228.15 drug cost for 3 monlhs ODBF(91) 

$4,080.1 9 Osler (46) 

$24.80 + drug cos1 GP visil Schedule of benefits(92) 
$24.80 GP visit + dmg cos1 Schedule of benefits(92) 

ODBF(91) 

$24.80 + drug cost GP visil Schedule of benefits(92) 
$24.80 GP visil + drug cost Schedule of benefits(92) 

ODBF (91) 



TABLE 12: Probabilities (SWCHSC data) and costs (91) for outpatient concomitant medications 

for MI, IS and PAD patients 

DRUG MSfRlBUTlON 

Anatgesic 
anemia llierapy 
antacidantiulcer1G driig 

anli-ariythmic 
anli-biotic 

anti-coagulanl 

anti-diabeiic 
anll-tungal 

anti-neopiaslic 

anli-plalelet 
anli-psycholic 
Asthme 
b-blocker 
ca2' charinel blocker 

choleslerot red 

coronary vasodilator 

corticosleroid 

dig g\ycoside 

Oiuretic 

Eslrogen 

glaucoma rherapy 

hormone lherapy 

peripheral vasodilalor 

Vitamin - 
TOTAL 

STROKE PATIENTS 

6 MONTHS 

0.051i 17.29 

0.073 3.25 
0 O 

0.1 13 15.07 

O O 

0.00ti 0.52 

0.050 19 26 

0.039 2.0-1 

0.01 1 1.51 

O i) 

0.220 16 30 

0.090 1 0  !)fi 

0.006 2.75 

0.057 5.91 

O 057 11.02 

0.068 2!)  56 

0.006 0.10 

O O 

0.034 1.313 

0.05 1 1.30 

0.010 0.60 

0.017 11.70 

0.028 O. 57 

0.006 0.78 

O O 

6 MONTHS 

0.005 17.70 



APPENDIX III - DECISION TREE 



1.0 LIST OF PROBABlLlTlES USED IN THE MARKOV MOOEL 

Abbreviations 

pDieVasc - probability of vascular death 

PMI - probability of having a MI 

pMlLive - probability of having a MI and surviving the MI 

pStroke - probability of having an IS 

pStrokeLive - probability of having a stroke and surviving the stroke 

Variation in the Relative Risk Reduction (95% CI) 

To reflect the lower limit of the relative risk reduction (Le., 0.3%), clopidogrel probabilities number 1- 

21 of pDieVasc, PMI, pMILive, pStroke and pStrokeLive were multiplied by 1.09, with a maximum 

probability of 1 (i.e., probabilities can range only between O and 1). 

To reflect the upper lirnit of the relative risk reduction (i.e 16.5%), clopidogrel probabilities number 1 - 
21 of pDieVasc, pMt, pMILive, pStroke and pStrokeLive were multiplied by 0.92. 

In Analysis E, second line therapy of clopidogrel versus placebo, to derive the probability of having a MI at 

various stages while on placebo, ASA probabilities number 29-35, were divided by (1-0.34). To derive 

the probability of having an IS at various stages while on placebo, ASA probabilities number 29-35, were 

divided by (1 -0.25). To derive the probability of vascular death in PAD patients at various stages while on 

placebo, ASA probabilities number 29-35, were divided by (1 -0.17). 









2.0 LIST OF PROBABlLlTlES USED IN ANALYSE D, CLOPIDOGREL VERSUS TlCLOPlDlNE AS 
SECOND LlNE THERAPY 

In conducting the sensitivity analysis, the following changes were made to the probabilities and costs that 
appear below: 

a) For a 25% decrease or increase in adverse event rates, the following probabilities were multiplied by 
1 -25 respectively: 

b) For a 50% decrease or increase in the drug price of clopidogrel, ~Clopidogrei was multiplied by 0.5 or 
1.5 respectively 

c) For a 50% decrease or increase in the adverse event costs, the following costs were multiplied by 0.5 
or 1.5 respectively 
- cBloodMonitoring 
- cGP (cost of physician visit) 
- cModerateNeutropenia 
- cSevere Neutropenia 

CLOPIDOGREL ARM 



AT THE TICLID ARM 



FIGURE 1: The core Markov model comparing clopidogrel versus ASA. The Post Index Branch has been expanded 
to indicate the full descriptive nature of the tree at this health state and also for the other health states (Post Index after 
6 months, Post 2nd Sttoke, etc.) for both the clopidogrel and ASA amis. Note: 1) >6 months refers to the period of 7-36 
months following the stroke or MI event; 2) Multiple events refers to the 3rd stroke or 2nd MI (in the case of the stroke 
patient) experienced during the time period of 0-36 months after the 2"d stroke or ls' MI. A and 6 indicate where the 
probabilities change when conducting Analyses C (subgroups) and E (2"d line therapy in MI). 



FIGURE 2: Explanation of the Markov Mode! Using a Stroke Palienl Profile (1.8 patient entered Index Stroke arm) 

FOLLOW-UP COSTS 

Routine folbw-up costs 
are incurred during this 
time period 

ACUTE COSTS 

A) FATAL (ambulance fees, 
roi~t irie care and physician fees) 

6)  NON-FATAL (costs incurred 
from beginning of the 3 month 
period, Le. Day 1, to the end 
of 3 mont hs) 

includes repeat physician visits, 
concomitant medications, surgery, etc 

A) INDEX FOLLOW-UP COSTS 
uncomplicated IS, MI or ?AD 
follow-up requiring no surgical intervention 

B) FOLLOW-UP COSTS 
cornplicated IS, MI or ?AD follow-up 
requiring surgical intervention , 3 months , 3 o s  ômonths 

JANUARY - - APRlt - JUCY - DECEMBER 

1. stroke patient 
entered the 
POST INDEX arm 

2. patient has 
a stroke or MI 

3. a patient who completes the POST 
INDEX arm with no event and survives, 

returns to time = O rnonths to enter the 
POST INDEX >6 MONTHS arm 
and repeats the cycle eventualty 

progressing towards the DEAD arm 
I 





APPENDIX IV - SENSITIVITY ANALYSIS 



TABLE 1 : Variation in MI treatrnent costs 

Follow-up 
lndex follow-up 
Fatal 

TABLE 2: Variation in IS treatment costs 

- . - d l '  cosTm 1 r Y :  1 a IN COST($) 
Acute care 141 90.84 21 286.26 7095.42 
Follow-up 
lndex follow-up 
Fatal 

TABLE 3: Variation in PAD treatment costs 

ITFIEA'TMENT PERIOD - 1 EXPECTED 1 SOJCINCREASE 1 5û% DECREASE 1 
1 COST (3) 1 IN COST(S) 1 IN COST ($1 

FoIIow-UP 699.81 1049.72 349.91 
Index follow-uo 368.07 552.1 1 184.04 

TABLE 4: Variation in adverse event treatment costs 

50% OECREASE 
IN COST (S) 

TREATMENT COSTS 

General practitioner visit 24.80 37.20 12.40 
Neutropenia blood monitoring 62.04 93.06 31 .O2 
Moderate nautropenia 70.28 105.42 35.14 
Severe neutropenia requiring hospitalization 3790. 50 5685.00 1895.00 

EXPECTED 
COST (S) 

50% INCREASE 
IN COST ($) 



TABLE 5: Sensitivity analyses conducted for overall IS, MI and PAD populations in the fifetime Markov 

Mode1 analysis. The non-italicized values in brackets indicate the 95% CI for clopidogrel therapy 

outcornes. The italicized values in the brackets represent the baseline values; if no brackets are 

indicated, then there is no change from the baseline values. 

CLOPIDOGREL DRUG 

COST 

50% INCREASE IN 

CLOPIDOGREL 

DRUG COST 

50% OECREASE IN 

ACUTE AND 

FOLLOW-UP CARE 

CLOPIDOGREL 

($I.24/DAY) 

ASA 

CLOPIDOGREL 

($3.7 t IDAY) 

ASA 

COSTS 

50% INCREASE IN 

CLOPIDOGREL 

ACUTE AND 

FOLLOW-UP CARE 

l 1 I I 1 

1 0% DISCOUNT RATE ( ASA 
l 

S50.542 1 1.22 LY I ! 

$45,535 

($44,574-$46.565) 

($50,164) 

$40,6û3 

$54,830 

($53.630-$56,093) 

($50,164) 

S20,470 

ASA 

(sss.gas-s72,oe3) 

(SSO, 164) 

(SU, 663) 

529,845 

CLOPiDOGREL 

! 1 
I 1 (S60,848-864.124) / (1 1.30-1 1.98 LY) / (SI 8,100-S141,34SLY) 

9.37 LY 

(9.13-9.61 LY) 

9.08 LY 

9.37 LY 

(9.13-9.61 LY) 

9.08 LY 

($29,183-$30,538) 

(SSO,l64) 

S60,856 

(9.13-9.61 LY) 

1 CLOPIDOGREL 

$1 6.53ôiLY 

($11,131-$71,115~~) 

( = , 2 4 ~ ~  Y) 

$48 ,07O/LY 

($29,100-$235,807/LY) 

($32,24CVL Y) 

9.37 LY 

(90,663) 

$70,483 

(sz i ,  t n-s147,81 a i ~ v )  i (S32.240/L YI 1 
! 

i (S40.663) (9.08 L Y) 

S62.441 1 11.64 LY 
1 S28.7201LY 

$31,81S/LY 

(9.13-9.61 LY) 

9.08 LY 

j i 
! 5% DISCOUNT RATE / ASA 

(f 18,986-$1 58,436/LY) 

($32, ZJOL Y) 

9.37 LY 

(550.1&i) 1 (9.37Ly,l 1 (SZ?,SO/LYi 

$35.820 1 8.02 LY I 

I 

l 

I 
S32.6721LY j 

(S43.304-95,062) 

(SSO, 164) 

CLOPIDOGREL 

(8.07-8.45 LY) 

(9.37 t Y) 

(S40.663) 

S44,156 

(S21,454-S161,47S/LY) i 
(S32240lLYj 1 

(9.08 LY) 1 
8.26 LY 1 S34.6671LY I 



TABLE 6: Sensitivity analyses conducted for stroke subgroup population. The non-italicized values in 

brackets indicate the 95% CI for clopidogrel therapy outcomes. The italicized values in brackets 

represent the baseline values; if no italicized brackets are indicated, there is no change from the baseline 

values. 

ANKYSlS ORUQ UFRlMECOST 
I 

50% DECREASE IN ASA $71,550 

CLOPIDOGREL CLOPIDOGREL $76,223 

ORUG COST ($1.24/OAY) ($74,51 O-$78,278) 

($80, 71 9) 

50% INCREASE IN ASA $71,550 

CLOPlOOGREL ORUG CLOPIDOGREL $85,252 

COST 

50% DECREASE IN 

ACUTE ANI) (S7 1.550) 

FOLLOW-UP CARE CLOPIDOGREL S44,986 

COSTS 

9.00 LY 

9.10 LY 

(8.84-9.40 LY) 

9.00 LY 

9.1 O LY 

(8.84-9.40 LY) 

9.10 LY 

(8.84-9.40 LY) 

($1 6,862iLY dominated) 

50% INCREASE IN 

ACUTE AND 

FOLLOW-UP CAR€ 

COSTS 

ASA 

CLOP tOOGREL 

I I 
DISCOUNT RATE 0% I ASA I ~89 .041  

(S71.550) 

CLOPIDOGREL 1 

I SI 00.5 16 

i 
11.11 LY i 

1 1.25 LY \ S79,084/L? 

(1 0.88.1 1.67 LY) i {S25,84e/LY-dominated) (597,790-$1 03,739) 

(S80,7 191 

562,954 

(57 1,550) 

S71,OW 

(569,553472,749) 

(S80,7 1 9) 

7.96 LY 

(9.00 L Y)  

8.05 LY 

(7.83-8.29 LY) 

(9.10 LY) 

1 
! 

I 
1 

S90,562/LY I 

(S31,117/LY-dominated) 1 
1 

(S89,629/L Y)  I 

l 

(S89,629/L Y )  

S97,197/LY 

(S30.278/LY-dominated) 

(S89,629/L Y )  

DISCOUNT RATE 5% 

S107,187 

($71,550) 

$1 16.452 

($1 13,820-S119.603) 

(S80,719) 

ASA 

CLOPIDOGREL 

9.00 LY 

9.10 LY 

(8.84-9.30 LY) 



TABLE 7: Sensitivity analyses conducted for Ml subgroup population. The non-italicized values in 

brackets indicate the 95% CI for clopidogrel therapy outcomes. The italicized values in the brackets 

represent the baseline values; if no italicized brackets are indicated, then there is no change from the 

badine values. 

ASA dominant 

(S68,OWLY dominated) 

CLOPIDOGREL ORUG 

COST 

50% INCREASE IN 

CLOF100GREL ORUG 

COST 

50% DECREASE IN 

ACUE AND 

FOLLOW-UP CAR€ 

COSTS 

ASA dominant 

($1 98,889lLY- 

dorninated) 

ASA dominant 

($1 31,6531LY- 

CLOPIDOGREL 

($l.24/DAY) 

ASA 

CLOPIDOGREL 

($3.71 IDAY) 

ASA 

CLOPIDOGREL 

i 1 (543,195) / (9.20 LY) 1 dorninated) 

$38,652 

($37.7 1 8-$39,478) 

(W 195) 

$34.61 5 

$47,776 

($46,584448,833) 

(543,195) 

$1 7,450 

($34,6 15) 

$26,273 

($25,61 O-S26,862) 

50% INCREASE IN 

ACUTE AND 

FOLLOW-UP CARE 

COSTS 

9.20 LY 

(8.94-9.43 LY) 

9.36 LY 

9.20 LY 

(8.94-9.43 LY) 

9.36 LY 

8.94 LY 

(8.94-9.43 LY) 

ASA 

CLOPIDOGREL 

DISCOUNT RATE 0% I ASA 

j 
CLOPIDOGREL l 

1 

(S43,195) 

$51,779 

(S34,615) 

$60,198 

1 
543.015 , 11.63 LY 

(ASA dominant) 

( S ~ W S I  
1 
I (9.36LY) 1 

1 

! 

(9.20 L Y) 

9.36 LY 

9.15 LY 

S53.561 1 1.40 LY 

(S52.029-554,923) (1 1.04-1 1.73 LY) 

DISCOUNT RATE 5% 

dorninated) 

ASA dominant 

(S58,656.S61,411) 1 (8.94.9.43 LY) 

ASA dominant 

(S121,957/LY- 

dominated) 

ASA dominant 

(SI 42,590lLY- 

dominated) 

ASA 

CLOPIDOGREL 

(S43.195) (9.20 L Y)  

S30,515 8.25 LY 

(534,615) (9.36LY) 

($1 34.74OILY- 

$38,125 

($37,275-S38,878) 

($43,195) 

8.12 LY 

(7.91 -8.31 LY) 

(9.20 L Y) 



TABLE 8: Sensitivity analyses conducted for PA0 subgroup population. The non-italicized values in 

brackets indicate the 95% CI for clopidogrel therapy outcornes. The italicized values in the brackets 

represent the baseline values; if no italicized brackets are indicated, then there is no change from the 

baseline values. 

A N U , '  , 
, . 

50% DECREASE IN 

CLOPIDOGREL DRUG 

1 COST 

l 
' 50% INCFIEASE IN 

CLOPIDOGREL DRUG 

COST 

50% OECREASE IN 

1 COSTS 1 1 (S34.478-535,233) 1 (9.61 -9.99 LY) 1 (SI 0.383-014.5451LY) / 

'ORUQ - 
. -. 
ASA 

CLOPIDOGREL 

- .umuccOSt 
$1 5,825 

$2 1,732 

ACUTE AND 

FOLLOW-UP CARE 

COSTS 

SOOlb INCREASE IN 

ACUTE AND 

FOLLOW-UP CARE 

($1.24/OAY) 

ASA 

CLOPIDOGREL 

($3.71 /DAY) 

ASA 

1 i 1 (532.725-333.7091 i (1 1.98-1 2.51 LY) 
I 

1 I 

($8,992-S12.566iLY) ' 
l 1 (526.5771 1 (9.81 LY) (SI 1,4OI/LY) 

1 DISCOUNTRATE 5% ! ASA S13.990 7.85 LY 

LSnMATESUFnrmAL .. 6 . - 
8.87 LY 

9.81 LY 

CLOPIDOG AEL 

ASA 

CLOPIDOGRE1 

1 
DISCOUNT RATE 0% 

l 

- .  ACO8tAY 

$6,263/LY 

($21,494-$21,940) 

(s26,snl 

$15,825 

$31,462 

(531 ,030-$31,846) 

( ~ 6 ,  SV) 

$8,W8 

1 1 1 (523,085-523.561) 1 (8.46-8.76 LY) ( (SI 0.51 3-Sl4,892/LY) 1 

(S 15,825) 

$18,275 

($1 8,000-51 8,s 13) 

( ~ 2 6 ,  5 77) 

S23,602 

(S 15.825) 

S34,880 

ASA 

CLOPIOOGREL 

1 
1 

1 1 1 (SZ6.577) 1 (9.81 LY) 1 (SI1.401RY) ( 

(9.61-9.99 LY) 

8.87 LY 

9.81 LY 

(9.61 -9.99 LY) 

8.87 LY 

($5,458-7.5WLY) 

($1 1,401nY) 

$1 6,580lLY 

(S 1 4,302-$20,337/LY) 

($1 1,401/LY) 

9.81 LY 

(9.61 -9.99 LY) 

8.87 LY 

9.81 LY 

(526,577) 

SI 9.569 1 10.93 LY 

(5 15,825) 1 (8.87 L Y) 

CLOPIDOGREL 

$1 O,844/LY 

($9.342-$13,322/LY) 

(SI 1,401/LY) 

SI 1,958lLY 

(SI 1,401!~ Y) 

1 

533.246 12.26 LY 1 S10,291/LY 

(S 7 5.825) I 
l 

S23.338 8.62 LY I S12.1651tY 



TABLE 9: Sensitivity analyses conducted f o r  clopidogrel versus brand narne ticlopidine ($2.18/day) (2M 

Line stroke therapy) subgroup population. The non-italicized values in brackets indicate the variation in 

clopidogrel treatment outcomes. ltalicized values in the brackets represent baseline values; if no brackets 

are indicated, there is no change from the baseline values. RRR - relative risk reduction. 

'FT. . . : 
Sû% DECREASE IN 

CLOPIOOGREL ORUG 

COST 

H)K INCRUSE IN 

CLOPIDOGREL DRUG 

COS1 

Sû% DECREASE IN 

ACUTE AND 

FOUOW-UP CAR€ 

COSTS 

50% INCREASE IN 

ACUTE AND 

FOLLOW-UP CARE 

COST S 

OY. DISCOUNT RATE 

1 

"#ip. A m.. - 

TICLOPIDIN€ 

CLOPIDOGREL 

(S1.241DAY) 

TICLOPIOINE 

CLOPIDOGREL 

(S3.711DAY) 

TlCLOPlDlNE 

CLOPIDOGREL 

TlCLOPlDlNE 

CLOPIDOGREL 

f ICLOPIDINE 

CLOPIDOGREL 

I 

~ C O S T  

$77,599 

$75,840 

($75,675-$75,637) 

($79,724) 

s n s s g  

$83.842 

($a,952-S~XKEW) 

(S79,724) 

$42.207 

($77.599) 

$44,087 

($44.106-544.1 19) 

($79,724) 

$ 112,991 

($77,599) 

Si 15.361 

(51 15.461-$1 15,385) 

($79,724 

$96,386 

(S77.5991 

S99.129 

(599.268-599 '64) 

i S79. 7241 

5% DISCOUNT RATE 

t E s r y A T E y m V W A l  
9.25 LY 

9.30 LY 

(9.36-9.37 LV) 

9.25 LY 

9.36 LY 

(9.36-9.37 LY) 

9.25 LY 

9.36 LY 

(9.36.9.37 LY) 

9.25 LY 

9.36 LY 

(9.36-9.37 LY) 

1 1.34 LY 

(9.25 L Y )  

11 48LY 

(11 48-11.49 LY) 

(9 36 L Y )  

1 TICLoiiOINE 

S68 363 
I 
I iS77.5991 

1 CLOPIDOGREL S70.193 

ACOSTbYA . 

-S l a29  1 RY 

(cost savings) 

( 4 1  6.973 to -$18,26WLY) 

($lg,MSR Y) 

S58.291 RY 

($56.065-S58.353AY) 

(S 19,85UL Y) 

517,554fLY 

(St7.29O.Sl7.802LY) 

(S19,852;LY) 

S22.129lLY 

($27,801 -S22.291/LY] 

($1 9.tî524 Y) 

S 19,07YlY 

(518.763-$19.204/LYl 

(S 1 9.852L Y} 

8 23 LY 

(9 25 L Y )  

8.32 LY 

(8.32-8 32 LY) 

(9.36 L Y) 

9.30 LY 

(9.25 LY) 

9.36 LY 

(9.37-9.36 LY) 

9.18 LY 

(9.25 L Y) 

9.36 LY 

(9.37-9.36 LY) 

I 
25% DECREASE IN 

TlCLOPlDlNE 

ADVERSE EVENT RATES 

25% INCREASE IN 

TICLOPiDINE 

ADVERSE €VENT RATES 

S20.356iLY 

(S20.049-$20.592/LY) 

(S 1 9.85UL Y) 

527.166/LY 

($26,003-$27,45W) 

(S 19,85Ur Y) 

$23,67l/LY 

($1 5,150-$15,30%Y) 

($ 19.852R Y)  

/ (570 269-SiO.2'5, 

TlCLOPlDlNE 

rS79.724) 

578,O 17 

I (S76,OiE) 

CLOPIDOGREL 

TlCLOPlOlNE 

CLOPIDOGREL 

S79.724 

(S79,0 1 3679,752) 

($79,724) 

$75,417 

($77, 599) 

579.724 

(379.8 13479,752) 

($79,724) 



TABLE 10: Sensitivity Analyses perfomed on Clopidogrel versus Brand Name Ticlopidine ($2.1 8/day). 

The non-italicized values in brackets indicate the 95% CI for clopidogrel therapy outcornes. The italicized 

values in the brackets represent the baseline values; if no italicized brackets are indicated, there is no 

change from the baseline values. 

ADVERSEEVENT 

COSTS 

~ Y S I S . ~  - ,- 
: r  ' . - . 
t. 

50% DECREASE IN 

50% INCREASE IN 

ADVERSEEVENT 

COSTS 

25# DECREASE IN 

CLOPlOOGREL 

ADVERSE EVENT 

RATES 

O R U ~  - 

TICLOPIDIN E 

LIC~MQCOST 
- >  . 

. . - .  
$77,528 

CLOPIDOGREL 

TlCLOPlDlNE 

CLOPIDOGREL 

TlCLOPlDlNE 

CLOPIDOGREL 

1 I I 1 

LST~IIIATESURV~VAL 

9.25 LY 

($77, SS9) 

$79,721 

($79,724) 

$77,669 

($77,599) 

$79,726 

(S79,724) 

$77,599 

($77,599) 

$79,816 

($79,724) 

25% INCREASE IN 1 TlCLOPlDlNE 

CLOPIDOGREL 

ADVERSE EVENT 

1 RATES 

. 

9.36 LY 

9.25 LY 

9.36 LY 

9.25 LY 

9.37 LY 

(9.36 L Y) 

S77,599 

CLOPIDOGREL 

$20,475/LY 

($19,8524Y) 

$1 9,229lLY 

(S 19,852L Y) 

$1 9,566/LY 

(S 19,8524 Y) 

9.25 LY 

(S 77,599) 

S79.747 

(579.724) 

9.36 LY SI 9,998lLY 

(S19,852/LY) 



TABLE 1 1 : Sensitivity analyses conducted for clopidogrel versus generic ticlopidine ($1.64/day) (2"6 line 

stroke therapy). The non-italicized values in brackets indicate the 95% CI for clopidogrel therapy 

outcornes. Italicized values in the brackets represent the baseline values; if no italicized brackets are 

indicated, there is no change from the baseline values. 
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TABLE 12: Sensitivity Analyses performed on Clopidogre! versus Generic Ticlopidine ($1,64/day). The 

non-italicized values in brackets indicate the 95% CI for clopidogrel therapy outcornes. The italicized 

values in the brackets represent the baseline values; if no italicized brackets are indicated, there is no 

change from the baseiine values. 
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TABLE 13: Sensitivity analyses conducted for 2m line MI (clopidogrel versus no treatmentlplacebo) 

population. The non-italicized values in brackets indicate the 95% CI for clopidogrel therapy outcomes. 

The italicized values in the brackets represent the baseline values. If no italicized brackets are indicated, 

then there is no change frorn the baseline values. 
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