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Abstract

Percutaneous coronary intervention (PCI) is one of the most common medical procedures 

performed for treatment of coronary artery disease. Antiplatelet medications as adjunctive therapy 

for PCI are used routinely, with indications for specific agents or their combinations varying 

depending on the clinical scenario. While the cost-effectiveness of well-established agents has 

been extensively studied, newer drugs have not been evaluated as thoroughly. In addition, the 

clinical application of some antiplatelet drugs has recently changed, thus making older studies of 

cost effectiveness less applicable to the current landscape of clinical practice. This article reviews 

cost-effectiveness considerations of antiplatelet therapies in treatment of coronary artery disease in 

patients undergoing PCI. Aspirin, P2Y12 inhibitors including clopidogrel and the newer agents 

prasugrel and ticagrelor, as well as GP IIb/IIIa inhibitors are discussed. Overall, the use of dual 

antiplatelet therapy (DAPT) with aspirin and P2Y12 inhibitor in patients undergoing PCI improves 

ischemic outcomes and appears to be cost-effective. The few available studies suggest that recently 

approved medications prasugrel and ticagrelor are cost-effective alternatives to clopidogrel. 

However, no direct comparison between these two newer agents is available. The indications for 

GP IIb/IIIa inhibitors have changed in the current PCI era, and there is a paucity of cost-

effectiveness data for their use in contemporary care.

Introduction

Coronary artery disease is exceedingly common and expensive.1 In addition to medical 

therapy, percutaneous coronary intervention (PCI), including balloon angioplasty, stent 

placement, and adjunctive procedures such as thrombectomy and atherectomy, is frequently 

utilized in the treatment of symptomatic coronary artery disease. PCI is the treatment of 

choice for two major subsets of coronary artery disease: high risk acute coronary syndromes 

(ACS), including ST elevation myocardial infarction (STEMI), non-ST elevation myocardial 

infarction (NSTEMI) and unstable angina (UA), and in conjunction with optimized 

guideline-directed medical therapy for stable, symptomatic ischemic heart disease 2, 3
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Coronary angioplasty is achieved by inflating specially designed balloons at super-

atmospheric pressures to relieve the stenosis at the site of the lesion. This results in 

obligatory injury to the vessel wall structures, which exposes thrombogenic subendothelial 

matrix and collagen to platelets, which may initiate platelet adhesion and activation, which 

in turn promotes thrombus formation.4 Bare metal stent (BMS) implantation reduces the 

natural tendency for vessel recoil after balloon angioplasty, thus promoting long-standing 

vessel patency. However, tissue healing after said injury leads to scar tissue formation and 

stent restenosis. Drug-eluting stents (DES) reduce this reaction and thus limit scar tissue 

formation and restenosis, but increases the time for re-epithelization of the stent struts, thus 

prolonging the existence of and exposure to a potentially thrombogenic milieu.5 This 

prolonged exposure can lead to both early and delayed (>1 year) stent thrombosis, 

manifesting as acute coronary syndromes and myocardial infarction.

Several pharmacological strategies have been utilized to decrease the risk of thrombotic 

events. First, periprocedural anticoagulation with either unfractionated or low-molecular-

weight heparin or bivalirudin is routinely used. In addition, as platelets are central to the 

initiation, propagation and maintenance of PCI-related thrombus, several antiplatelet 

regimens have been employed. The anti-platelet agents can be categorized into aspirin, 

thienopyridine (clopidogrel and prasugrel) and non-thienopyridine (ticagrelor) ADP P2Y12 

receptor inhibitors, and glycoprotein (GP) IIb/IIIa inhibitors. As a group, these agents have 

been shown to decrease ischemic events in patients undergoing PCI, but their use varies 

based on the clinical setting.6–8

Current recommendations for antiplatelet therapy in patients undergoing PCI differ 

somewhat based on the indication for PCI, as well as type of stent implanted (BMS vs. 

DES). The indications can be generalized to ACS (STEMI and NSTEMI/UA), in which PCI 

generally portends a survival benefit, and non-ACS (stable angina), where PCI is a 

symptomatic treatment.2 Aspirin is recommended for all manifest coronary disease and 

should be initiated before PCI and indefinitely thereafter. A P2Y12 inhibitor loading dose is 

recommended at the time of or prior to ACS-PCI, while clopidogrel alone is recommended 

for non-ACS PCI. The recommended duration of dual antiplatelet therapy (DAPT) varies: in 

the setting of PCI for ACS the current recommendation is for 12 months of DAPT regardless 

of the type of stent implanted, while for PCI in the non-ACS setting at least 12 months of 

DAPT is recommended for patients receiving DES and at least 1 month and up to 12 months 

for patients receiving BMS. Earlier discontinuation of DAPT in patients at high risk of 

bleeding is reasonable if this risk exceeds the perceived benefit.

The recommendations for use of GP IIb/IIIa inhibitors have been updated recently.2, 9 The 

benefit of these intravenous platelet inhibitors in the setting of PCI has been demonstrated in 

multiple studies. However, current management strategies, in particular adoption of early 

intervention, treatment of patients with P2Y12 inhibitors, and increasing use of bivalirudin 

as an anticoagulant have diminished their applicability to contemporary practice, largely 

owing to the excess bleeding that accompanies their use when paired with aspirin and a 

P2Y12 inhibitor.10, 11 Nonetheless, GP IIb/IIIa inhibitors are considered reasonable at the 

time of PCI for patients not pretreated with P2Y12 inhibitor in both ACS (class IIa) and non-

ACS (class IIa & IIb) settings.2, 9 Furthermore, in patients exhibiting high-risk features, such 
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as diabetics with elevated biomarkers and dynamic EKG changes, administration of GP IIb/

IIIa inhibitors prior to or at the time of PCI has a class I indication as part of DAPT in UA/

NSTEMI.10 It is noteworthy that routine administration of GP IIb/IIIa inhibitors prior to 

primary PCI for STEMI (i.e. facilitated PCI) is not beneficial, and may be harmful.2 The 

intravenous P2Y12 blocker cangrelor, which like GP IIb/IIIa inhibitors has been used intra-

procedurally, has recently been approved by the FDA, and is likely to be incorporated into 

practice, especially in patients with acute coronary syndromes (ACS).12

Cost-Effectiveness based on Models and Clinical Trials

Cost-effectiveness analysis (CEA) always involves comparison of a new therapy to a 

previous standard or control.13 Effectiveness is most commonly measured in life years or 

quality adjusted life years, which permits comparison of CEA across wide disciplines in 

medicine. The fundamental measure is the incremental cost effectiveness ratio (ICER), 

which is the ratio of the incremental cost of a new therapy compared to control divided by 

the incremental cost. There are always assumptions involved in the calculation of both the 

measure of effectiveness and cost, and associated error. CEA may be developed entirely 

from models or from patient level data alongside clinical trials.14 CEA from trials offers 

patient level data, permitting assessment of stochastic error. However, virtually all CEA 

involve some element of modeling. The time horizon of CEA poses analytic challenges; it 

may be confined to a clinical trial period, a limited number of years or lifetime. Lifetime 

assessment theoretically offers the best approach to making CEA comparable across 

disciplines. However, both CEA from models and alongside clinical trials require 

assumptions about life expectancy, which may be difficult to evaluate. There will generally 

be uncertainty concerning life expectancy of the control group, and if there is a difference in 

survival at the end of observed clinical trial data, the survival curves could continue to move 

apart, move in parallel or converge, offering varying results. The various sources of 

uncertainty can be assessed to some extent by sensitivity analysis, which is generally 

available in most published CEA.

Aspirin

There is a paucity of studies illuminating the cost-effectiveness of aspirin in the setting of 

PCI, either for the ACS or non-ACS indication. However, the clinical effectiveness of aspirin 

has been evaluated as a primary, as well as secondary prevention agent. The effectiveness of 

aspirin in primary prevention depends upon the patient risk profile, with higher risk 

population deriving most benefit. Additionally there are gender specific differences, with 

aspirin appearing effective in reducing the rate of myocardial infarction in high risk men and 

stroke in high risk women.15 The role of aspirin in secondary prevention is well established 

in both men and women.16 However, aspirin increases the risk of gastrointestinal bleeding 

and hemorrhagic stroke.17

Several cost-effectiveness studies have been performed with aspirin (table 1). One study, 

using Markov state-transition model with a base-case of 45 year old man with 10 year risk 

for coronary heart disease of 7.5% demonstrated aspirin as being dominant for primary 

prevention in this population.18 The study was conducted from a third-party payer 
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perspective, and included only men. Duration of treatment was 10 years with a lifetime 

event-horizon. Aspirin increased mean quality adjusted life years (QALYs) from 17.16 to 

17.20 at a lower cost ($6090 vs. $6694). Another Markov model-based European study 

examined the cost effectiveness of aspirin separately in men and women across ages and 

levels of risk.19 Event rates were extrapolated from the Dutch population data and a gender-

specific meta-analysis was used to estimate clinical effectiveness of aspirin in both genders. 

The ICER ranged from €34 for 65 year old men with 5 times baseline risk for cardiovascular 

disease (CVD), to €141,160 for 45 year old men with twice the baseline risk. Similar risk 

related variability was noted for women. The authors concluded that, using a threshold of 

€20,000, aspirin in primary prevention is cost effective for men with a 10 year CVD risk of 

10% and women with 10 year CVD risk of 15%. Similarly, Earnshaw et al showed that 

treatment with aspirin for primary prevention was less costly and more effective than no 

treatment in men older than 45 years of age with 10 year risk of CHD greater than 10%.20 

For secondary prevention, Gaspoz et al. in a Coronary Heart Disease Policy model-based 

study found that increasing the use of aspirin from current levels to all eligible patients for 

25 years would have an ICER of $11,000 per QALY gained.21

The majority of patients undergoing PCI have a significant burden of coronary disease, and 

in many cases the PCI is performed as treatment of an index or recurrent myocardial 

infarction. Therefore, these patients fall into either the secondary prevention category, or are 

in the high-risk primary prevention group of patients. Indeed, in a recently published 

observational comparative effectiveness study of coronary revascularization strategies, the 4 

year unadjusted mortality in the PCI cohort was 20.9%.22 Thus, despite the absence of direct 

evidence, it is probably reasonable to extrapolate the results of the primary and secondary 

prevention cost-effectiveness analyses of aspirin to patients undergoing PCI.

ADP P2Y12 Receptor Inhibitors

Clopidogrel

The addition of P2Y12 inhibitors to aspirin has been shown to be beneficial in patients 

undergoing PCI and has formed the basis of DAPT.23 Until recently, thienopyridines 

clopidogrel and ticlopidine have been the two agents available for this purpose, with 

clopidogrel used predominantly due to hematological adverse reactions associated with the 

use of ticlopidine.24 In 2010 prasugrel became available for patients with ACS undergoing 

PCI, followed more recently by approval of non-thienopyridine ticagrelor for the same 

indication.7, 8 Of the four currently available P2Y12 inhibitors, clopidogrel has been the 

most extensively studied clinically, as well as from the cost-effectiveness perspective.

Several trials evaluated the benefits of clopidogrel in varied clinical settings, most involving 

high-risk patient populations or patients presenting with ACS: CAPRIE,25 CURE,6 

CREDO,26 CLARITY TIMI-28,27 CHARISMA,28 COMMIT.29 These trials inform clinical 

decisions in patients with coronary artery disease in the acute setting as well as for 

secondary prevention. However, some but not all of these trials included and separately 

evaluated patients undergoing PCI. Economic considerations of clopidogrel as a secondary 

prevention agent have been reviewed previously.30, 31
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The CURE trial showed beneficial effects of DAPT with aspirin plus clopidogrel compared 

to aspirin alone in the setting ACS without ST elevation when initiated at the time of the 

index event and continued for an average duration of up to 1 year.6 The trial’s primary 

outcome - a composite of death from cardiovascular causes, nonfatal myocardial infarction, 

or stroke occurred in 9.3% of the patients in the clopidogrel group and 11.4% of the patients 

in the placebo group (relative risk with clopidogrel as compared with placebo, 0.80; 95% CI 

0.72 to 0.90; P<0.001).6 Additionally, PCI-CURE evaluated the effectiveness and cost-

effectiveness of clopidogrel plus aspirin versus aspirin alone in 2658 patients with non-ST-

elevation acute coronary syndrome undergoing PCI in the CURE trail.32 Rates of the 

composite primary endpoint were 4.5% and 6.4% for the clopidogrel and placebo groups, 

respectively (relative risk 0.70; 95% CI 0.50–0.97, p=0.03). Multiple authors have used 

based CEA on CURE and PCI-CURE. (Table 1). 33–42

In all studies in Table 1 based on CURE and PCI CURE, DAPT with aspirin and clopidogrel 

compared to aspirin alone was found to be well within the commonly quoted threshold for 

cost effectiveness (<$50,000). However, while studies based on the CURE trial elucidate the 

economic implications of DAPT in the setting of ACS, only the two studies based on PCI 

CURE trial are specifically relevant to the patient population undergoing PCI in this setting. 

Furthermore, because CURE and PCI-CURE included only patients with ACS without ST 

elevation, cost effectiveness analyses based on these trials are not directly relevant to the PCI 

population in other clinical settings, i.e. ST elevation MI and stable coronary disease on 

DAPT.

Clinical benefit of adding clopidogrel to the background of fibrinolysis and aspirin in 

patients with STEMI was demonstrated in the CLARITY TIMI 28 trial.27 In this trial 3491 

patients within 12 hours of onset of STEMI were randomly assigned to clopidogrel or 

placebo in addition to fibrinolytic agent and aspirin. The primary efficacy end point was a 

composite of an occluded infarct-related artery on angiography or death or recurrent 

myocardial infarction before angiography. Primary end-point was reached in 21.7% in the 

placebo arm and 15.0 percent in the clopidogrel arm, representing a 6.7% absolute and 36% 

relative risk reduction (95% CI, 24 to 47%; P<0.001).27 A planned prospective analysis of 

patients who underwent PCI was reported in the PCI-CLARITY study.43 During the 30 day 

study period, the incidence of cardiovascular death, MI, or stroke was decreased in the 

clopidogrel arm compared to placebo (70 [7.5%] versus 112 [12.0%]; adjusted OR, 0.59 

[95% CI, 0.43–0.81]; P=.001). The number needed to treat was 23. However, patients 

undergoing PCI received prior fibrinolysis, and PCI was performed with a delay of 2 to 8 

days after the index event, which is not representative of current practice. Gibler et al. 
evaluated the cost-effectiveness of DAPT in the setting of STEMI treated with fibrinolysis in 

CLARITY TIMI 28, and found clopidogrel therapy to be dominant in 35% of bootstrap 

simulations and cost less than $50,000 per life year gained in 67% of simulations (Table 

1).44 However, no analysis is available for the PCI-CLARITY study specifically, and 

therefore Gibler’s study only tangentially elucidates the cost-effectiveness of clopidogrel for 

PCI in this setting.

Similarly, the COMMIT trial demonstrated efficacy of DAPT with aspirin and clopidogrel in 

treatment of STEMI.29 Among 45,852 patients who were randomized, addition of 

Weintraub et al. Page 5

Pharmacoeconomics. Author manuscript; available in PMC 2016 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



clopidogrel decreased the combined primary end-point of death, reinfarction or stroke to 

9.2% from 10.1% in the placebo arm (p=0.002). A significant reduction of rates of death 

from 8.1% to 7.5% (p=0.03) was also noted, representing a 7% relative risk reduction. Cost-

effectiveness analysis by Berg et al. based on the CLARITY and COMMIT trials found that 

1 year of DAPT was a dominant strategy in Sweden and France with cost savings of €111 

and €367, respectively for patients similar to the CLARITY population.45 (table 1) In 

Germany, the ICER for clopidogrel was €92 per life year gained. For patients with the 

profile and event rates similar to those in the COMMIT study, the incremental cost of 

treatment with clopidogrel was €538 in Sweden, €798 in Germany, and €545 in France, with 

ICERS €2772, €4144, and €2786 per life year gained, respectively. The authors concluded 

the treatment to be cost-effective in the setting of STEMI. Zhang et al evaluated the short 

and long term cost-effectiveness of clopidogrel plus aspirin versus aspirin alone in medically 

managed STEMI patients. Short term findings using patient level trial data from COMMIT, 

clopidogrel is a dominate strategy. The lifetime ICER, extrapolating results from CURE, for 

clopidogrel was $7806/LYG.46 However, the COMMIT trial did not have a significant 

population of patients undergoing PCI, and therefore these findings are only marginal at best 

in informing us about the cost effectiveness of clopidogrel in the setting of PCI for STEMI 

indication.

As discussed above, another major indication for PCI is stable angina despite guideline-

directed medical therapy. In this stable setting, PCI is an elective procedure. The benefits of 

DAPT with addition of P2Y12 inhibitors ticlopidine or clopidogrel to aspirin in this group of 

patients are well documented.47, 48 The CREDO trial established the currently recommended 

regimen of long-term treatment with aspirin and clopidogrel combination for 12 months 

after elective PCI.26 The trial demonstrated a 26.9% relative reduction in ischemic events at 

one year (95%CI 3.9–44.4%, p=0.02).

Subsequently, several cost-effectiveness analyses were published based on the CREDO data. 

Beinart et at. evaluated long-term cost-effectiveness of DAPT compared to aspirin for 1 

year.49 The Framingham Heart Study and the Saskatchewan Health database were used to 

derive estimates of lost life expectancy due to in-trial events, and in-trial estimates of event 

rates and costs were used. Using Framingham-based estimates, not including costs beyond 

the trial period, the ICERs ranged from $3,684 to $4,353. Using Saskatchewan-based 

estimates, ICERs ranged from $2,929 to $3,460. Over 97% and 98% of the bootstrap 

estimates were below $50,000 per LYG, respectively. The authors concluded the treatment 

was highly cost effective. In another analysis, Cowper et al. evaluated the effects of 

prolonging clopidogrel treatment from 1 month to 1 year.50 Event rate was based on patients 

who underwent PCI at Duke Medical Center, with the effect of extended treatment based on 

the CREDO trial data. For the total sample, the ICER was $15,696/LYG, ranging from 

$10,333/LYG in high-risk patients to $26, 568/LYG in low-risk patients. In a Swedish 

analysis, Ringborg et al. found ICER to be €3,022/LYG, and concluded that the three cost-

effectiveness analyses indicate that long term treatment with 1 year of clopidogrel after 

elective PCI is a cost-effective strategy.51

Based on a meta-analysis of combining all 3 PCI related trials of DAPT (PCI-CLARITY, 

PCI-CURE and CREDO trials), Berg et al. performed a Markov model-based cost-
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effectiveness analysis.52 The ICER range for Sweden, Germany and France ranged from 

€4,225 to €7,871 for treatment duration of 1 year. The authors concluded that this treatment 

strategy is cost-effective in a wide range of treatment groups.

Prasugrel

Prasugrel is a thienopyridine P2Y12 ADP receptor blocker. Although a pro-drug like 

clopidogrel, it requires fewer steps for conversion to active form and is a more potent 

receptor blocker than clopidogrel.53 In TRITON TIMI-38, prasugrel in combination with 

aspirin was shown to significantly reduce rates of ischemic events in patients undergoing 

PCI for ACS when compared to the combination of aspirin plus clopidogrel.7, 53 For ACS 

patients, the hazard ratio of primary end point of death from cardiovascular causes, nonfatal 

myocardial infarction, or nonfatal stroke was 0.81 (95%CI, 0.73 to 0.90; P<0.001) for 

prasugrel vs. clopidogrel. Prasugrel was noted to decrease rates of MI from 9.7% to 7.4% 

(p=0.001) and stent thrombosis from 2.1% to 1.1% (p=0.001) compared with clopidogrel, 

albeit at the expense of increased bleeding rates.

Two published reports evaluated the cost-effectiveness of prasugrel in the setting of PCI 

based on TRITON TIMI 38. In the first study, which used the Saskatchewan Health 

Database for life expectancy estimates beyond the 14.7 months of trial follow up, and 

patient-level outcomes from the trial to derive clinical effect, treatment with prasugrel 

compared to clopidogrel was projected to decrease cost by $221 and to increase life 

expectancy by 0.102 years, rendering it an economically dominant strategy.54 By bootstrap 

analysis prasugrel was confirmed as the dominant treatment 79.7% of the time, while a cost-

effective ICER of <$50,000 was noted in 99.8% of repetitions. Prasugrel remained a 

dominant therapy despite widely varying assumptions during sensitivity analyses. 

Furthermore, prasugrel remained economically attractive compared to hypothetical generic 

clopidogrel at a presumed cost of $1 per day, which yielded an ICER of $9,727. The ICER 

for prasugrel crossed $50,000 when the price difference with clopidogrel reached $7.67.

The second report evaluated cost effectiveness of prasugrel compared to clopidogrel from 

the US managed care organization perspective.55 In this disease-progression model-based 

study the current daily costs of $6.08 for clopidogrel and $6.07 for prasugrel were used. Due 

to proximity of availability of generic clopidogrel, price difference of $3–$4 was evaluated 

in sensitivity analyses. Even at the $3 cost difference cost savings of $175 per 100 patients 

were noted with prasugrel. However, at a threshold of $4 cost difference, prasugrel became 

the more expensive therapy. Nonetheless, even at that price differential, the cost per life year 

gained was $13,906. The above analyses suggest that prasugrel may be a cost-effective 

alternative to clopidogrel as part of DAPT in patients undergoing PCI for ACS.

Ticagrelor

Ticagrelor is an oral non-thienopyridine inhibitor of P2Y12 ADP receptor. It provides more 

rapid and efficacious platelet inhibition than clopidogrel.56 In the PLATO trial, carried out in 

the setting of ACS, ticagrelor was shown to reduce the composite primary end-point of death 

from vascular causes, MI or stroke from 11.7% to 9.8% when compared with clopidogrel 

(HR, 0.84; 95% CI, 0.77 to 0.92; P<0.001).8 Moreover, ticagrelor reduced the risk of death 
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from vascular cause from 5.1% to 4.0% (p=0.001), corresponding to an absolute risk 

reduction of 1.1%. This was achieved with no significant difference in rate of major 

bleeding, albeit with an increase in non-CABG related bleeding from 3.8% with clopidogrel 

to 4.5% (p=0.03). Ticagrelor is now approved for use in patients with ACS undergoing PCI.

The cost-effectiveness of ticagrelor based on data from the PLATO study was published by 

Nikolic et al.57 Over a lifetime, the ICER was €2753/QALY gained. A 2011 evaluation of 

ticagrelor by the National Institute of Health and Clinical Excellence (NICE) of the British 

National Health Service, the committee noted that all ICERs for ticagrelor were below 

£5,400 in the manufacturer’s submission, but that due to some inherent flaws in the model 

used for the calculation, more plausible ICERs were £7897?QALY gained for all ACS, 

£8872/QALY gained for STEMI, £7215/QALY gained for NSTEMI and £9131/QALY 

gained for unstable angina based on their Evidence Review Group’s sensitivity analyses.58 

Ticagrelor, therefore, gained NICE approval and was deemed cost-effective. Thus, it appears 

that although robust peer-reviewed evidence is still lacking for ticagrelor, it is likely to be a 

cost effective approach to treatment for patients undergoing PCI in the setting of acute 

coronary syndrome.

GP IIb/IIIa inhibitors

GP IIb/IIIa inhibitors interfere with the final common pathway in platelet aggregation. There 

are three agents currently available in the U.S. Abciximab is a monoclonal chimeric 

antibody that binds the GP IIb/IIIa receptor non-competitively but irreversibly, while small-

molecule agents eptifibatide and tirofiban are competitive GP IIb/IIIa inhibitors with 

reversible binding. The biologic half-life of abciximab is approximately 12 to 24 hours, 

while eptifibatide and tirofiban show recovery of platelet aggregation after 4 hours.4 As 

previously discussed, these agents have shown efficacy in the setting of PCI for stable CAD 

and ACS, but most pivotal trials evaluating their clinical effectiveness were carried out in the 

era before routine stenting during PCI and routine DAPT, and with heparin as predominant 

anticoagulation therapy.59–65 In more recent trials, addition of GP IIb/IIIa inhibitors to 

anticoagulation therapy (e.g. bivalirudin) on background of pretreatment with clopidogrel 

showed no benefit, with possible exception of high risk ACS.10, 66–69 For example, in a 2009 

meta-analysis of 16 trials of GP IIb/IIIa inhibitors including 10,085 patients with STEMI, 

De Luca found they did not reduce 30 day mortality (2.8 vs. 2.9%, p=0.75) or reinfarction 

(1.5 vs. 1.9%, p=0.22), but significantly increased major bleeding complications (4.1 vs. 

2.7%, p=0.0004).70 A significant relationship between increased patient risk profile and 

potential mortality benefit was observed.

The current ACC/AHA Guidelines for PCI, therefore, reflect the paucity of clearly 

demonstrated benefit of GP IIb/IIIa inhibitors in the current PCI era.2 Recommendations 

vary based on the clinical setting, level of patient risk and anticoagulant used: in the setting 

of STEMI administration of these agents is a class IIa indication (albeit with evidence level 

C (consensus) in patients pretreated with clopidogrel); in high-risk troponin-positive non-ST 

elevation ACS patients who are not adequately pretreated with clopidogrel and not treated 

with bivalirudin, GP IIb/IIIa inhibitors have a class I indication; in patients undergoing 

elective PCI these agents have a class IIa or IIb indication without and with pretreatment 
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with clopidogrel, respectively. There are no explicit recommendations for use of these agents 

in patients treated with bivalirudin as an anticoagulant. However, they are used provisionally 

in this setting.

Although multiple evaluations of cost effectiveness of abciximab, eptifibatide and tirofiban 

have been published, these analyses are based on the older studies of clinical 

effectiveness.71–76 From the positive results of these studies, it appears that in aggregate, use 

of GP IIb/IIIa inhibitors in addition to heparin alone without routine background DAPT is 

cost effective. However, it is unclear whether the use of these agents would be cost-effective 

in the current era of PCI with routine stenting, DAPT and frequent use of bivalirudin as an 

anticoagulant. For example, when comparing strategies for patients undergoing PCI with 

stenting based on REPLACE 2, Cohen et al77 and Summer et al78 found bivalirudin with 

provisional GP IIb/IIIa inhibitor to dominate heparin with routine GP IIb/IIIa inhibitor.79 

Also, in the setting of STEMI, Schwenkglenks evaluated cost effectiveness of bivalirudin 

with provisional use of GP IIb/IIIa inhibitors compared to heparin with routine GP IIb/IIIa 

on background of aspirin and clopidogrel pretreatment.80 The analysis, based on results of 

the HORZONS AMI trial, found that in 99.2% of simulation bivalirudin with provisional GP 

IIb/IIIa had ICERs below £20,000/QALY gained. Similarly, evaluation of this strategy in 

patients with non-ST elevation ACS based on results of the ACUITY trial found ICER to be 

£9,906/QALY gained, with 71.2% of simulations the ICER remained under £20,000.81 The 

results of these analyses suggest that use of GP IIb/IIIa inhibitors as provisional agents 

adjunctively with bivalirudin is a more cost-effective strategy than routine use with heparin.

Platelet Function Testing and Genetics

Clinical evaluation of still controversial strategies including on-treatment platelet reactivity 

guided and genetic testing guided DAPT is currently ongoing, While there has been a 

preliminary CEA of genotype driven therapy, more definitive analyses of such strategies will 

need to be conducted if therapeutic benefit of platelet reactivity testing or genotype guided 

DAPT is shown.82

Conclusions

Overall, the use of DAPT with aspirin and P2Y12 inhibitor in patients undergoing PCI 

improves ischemic outcomes and appears to be cost-effective. Available studies suggest that 

newer agents such as prasugrel and ticagrelor are cost-effective alternatives to clopidogrel in 

the setting of ACS. However, no direct comparison between prasugrel and ticagrelor is 

available. The use of GP IIb/IIIa inhibitors is changing in the current PCI era, but they 

appear cost effective as provisional agents used with bivalirudin or when used with heparin 

in patients not treated with up-front DAPT. There is paucity of evidence for cost-

effectiveness of routine use GP IIb/IIIa inhibitors with heparin on background of P2Y12 

inhibitor loading, especially in patients undergoing PCI for stable CAD or low risk ACS.

The cost effectiveness of platelet function and genetic testing guided DAPT will need to be 

evaluated if therapeutic benefit of such strategies is demonstrated. Additionally, optimal 

duration of DAPT has not yet been definitively established and studies are ongoing to 
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evaluate regimens as short as 6 months. Should such approaches prove to be clinically 

acceptable, the cost effective attractiveness of such strategies would strengthen the argument 

for its implementation. In the era of acute societal awareness of the limited healthcare 

resources available to treat an unlimited number of ailments, cost-effectiveness analyses 

continue to be of utmost importance in evaluation of novel therapies, especially in a rapidly 

evolving field of interventional cardiology.
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Key Points For Decision Makers

• Antiplatelet therapy for PCI appears cost-effective

• A critical component of cost-effectiveness analysis is choosing the most 

clinically relevant comparator. By its nature, cost-effectiveness analysis offers 

incremental comparison to a new therapy or service compared to a previous 

standard. If an inappropriate standard is chosen, a new therapy may incorrectly 

seem to offer good value.

• With evolution of clinical practice, new studies are required to adequately 

evaluate new therapies and confirm relevance of older studies

Weintraub et al. Page 15

Pharmacoeconomics. Author manuscript; available in PMC 2016 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Weintraub et al. Page 16

Ta
b

le
 1

C
os

t e
ff

ec
tiv

en
es

s 
st

ud
ie

s 
ba

se
d 

on
 C

U
R

E
 a

nd
 P

C
I-

C
U

R
E

 tr
ia

ls
 f

or
 e

ff
ic

ac
y 

es
tim

at
es

.

A
ut

ho
r

St
ud

y
C

om
pa

ra
to

rs
F

un
di

ng
H

ea
lt

h
C

ar
e

Sy
st

em

Y
ea

r
D

es
cr

ip
ti

on
F

in
di

ng
s

Pi
gn

on
e 

et
 a

l18
Pu

bl
is

he
d 

lit
er

at
ur

e
A

sp
ir

in
 v

s 
no

 a
sp

ir
in

 f
or

 
pr

im
ar

y 
pr

ev
en

tio
n

B
ay

er
 a

nd
 C

D
C

U
S

20
03

M
ar

ko
v 

m
od

el
 in

 m
en

, l
if

et
im

e 
tim

e 
ho

ri
zo

n
A

sp
ir

in
 is

 a
 d

om
in

an
t s

tr
at

eg
y 

co
m

pa
re

d 
to

 n
o 

as
pi

ri
n

G
re

vi
ng

 e
t a

l19
Pu

bl
is

he
d 

lit
er

at
ur

e
A

sp
ir

in
 v

s 
no

 a
sp

ir
in

 f
or

 
pr

im
ar

y 
pr

ev
en

tio
n

N
et

he
rl

an
ds

 O
rg

an
iz

at
io

n 
fo

r 
H

ea
lth

 R
es

ea
rc

h 
an

d 
D

ev
el

op
m

en
t

H
ol

la
nd

20
05

M
ar

ko
v 

m
od

el
, 1

0 
ye

ar
 ti

m
e 

ho
ri

zo
n

IC
E

R
 d

ep
en

de
d 

on
 a

ge
 a

nd
 g

en
de

r 
an

d 
ov

er
al

l r
is

k 
pr

of
ile

, w
ith

 lo
w

er
 I

C
E

R
 in

 h
ig

he
r 

ri
sk

 p
op

ul
at

io
ns

E
ar

ns
ha

w
 e

t a
l20

Pu
bl

is
he

d 
lit

er
at

ur
e

A
sp

ir
in

 v
s 

no
 a

sp
ir

in
 f

or
 

pr
im

ar
y 

pr
ev

en
tio

n
B

ay
er

 a
nd

 N
C

I
U

S
20

09
M

ar
ko

v 
m

od
el

 in
 m

en
, l

if
et

im
e 

tim
e 

ho
ri

zo
n

A
sp

ir
in

 d
om

in
at

es
 n

o 
tr

ea
tm

en
t i

n 
m

en
 o

ld
er

 th
an

 
45

 y
ea

rs
 w

ith
 1

0 
ye

ar
 C

H
D

 r
is

k 
>

10
%

G
as

po
z 

et
 a

l21
Pu

bl
is

he
d 

lit
er

at
ur

e
A

sp
ir

in
 +

/−
 C

lo
pi

do
gr

el
 v

s 
no

 th
er

ap
y 

fo
r 

se
co

nd
ar

y 
pr

ev
en

tio
n

A
H

R
Q

 a
nd

 N
H

L
B

I
U

S
20

00
C

or
on

ar
y 

H
ea

rt
 D

is
ea

se
 P

ol
ic

y 
M

od
el

, 2
5 

ye
ar

 ti
m

e 
ho

ri
zo

n
T

he
 I

C
E

R
 f

or
 a

sp
ir

in
 f

ro
m

 c
ur

re
nt

 u
se

 to
 a

ll 
el

ig
ib

le
 

pa
tie

nt
s 

is
 $

11
,0

00
/Q

A
LY

 g
ai

ne
d.

 T
he

 I
C

E
R

 f
or

 
cl

op
id

og
re

l i
n 

as
pi

ri
n 

in
to

le
ra

nt
 is

 $
31

,0
00

/Q
A

LY
 

ga
in

ed
. R

ou
tin

e 
cl

op
id

og
re

l i
s 

no
t f

av
or

ab
le

, 
al

th
ou

gh
 th

e 
IC

E
R

 is
 s

en
si

tiv
e 

to
 th

e 
co

st
 o

f 
cl

op
id

og
re

l.

L
at

ou
r-

Pé
re

z 
et

 a
l33

C
U

R
E

C
lo

pi
do

gr
el

 +
 A

sp
ir

in
 v

s 
A

sp
ir

in
 in

 A
C

S
Sa

no
fi

Sp
ai

n
19

99
M

ar
ko

v 
m

od
el

; t
re

at
ed

 f
or

 1
 y

ea
r;

 
so

ci
et

al
 p

er
sp

ec
tiv

e;
 li

fe
tim

e 
ev

en
t 

ho
ri

zo
n

IC
E

R
 €

12
,0

00
/Q

A
LY

 g
ai

ne
d

R
an

ge
 €

5,
00

0 
to

 €
30

,0
00

 b
as

ed
 o

n 
ri

sk

B
ad

ia
 e

t a
l34

C
U

R
E

C
lo

pi
do

gr
el

 +
 A

sp
ir

in
 v

s 
A

sp
ir

in
 in

 A
C

S
Sa

no
fi

-A
ve

nt
is

 +
 B

ri
st

ol
-

M
ye

rs
 S

qu
ib

b
Sp

ai
n

20
03

Pa
tie

nt
-l

ev
el

 o
ut

co
m

es
 a

nd
 M

ar
ko

v 
m

od
el

; t
re

at
ed

 1
 y

ea
r;

 s
ho

rt
 a

nd
 lo

ng
 

te
rm

 a
na

ly
se

s

IC
E

R
 €

17
19

0 
pe

r 
ev

en
t a

vo
id

ed
 s

ho
rt

 te
rm

IC
E

R
 €

81
32

/L
Y

G
 lo

ng
 te

rm

L
in

dg
re

n 
et

 a
l35

C
U

R
E

C
lo

pi
do

gr
el

 +
 A

sp
ir

in
 v

s 
A

sp
ir

in
 in

 A
C

S
Sa

no
fi

Sw
ed

en
20

00
M

ar
ko

v 
m

od
el

; t
re

at
ed

 x
 1

 y
ea

r;
 p

ay
er

 
pe

rs
pe

ct
iv

e;
 li

fe
tim

e 
tim

e 
ho

ri
zo

n
IC

E
R

 €
 1

36
5/

LY
G

 (
st

ud
y 

pa
tie

nt
s)

IC
E

R
 €

 1
00

9/
LY

G
 (

re
gi

st
ry

 p
at

ie
nt

s)

L
in

dg
re

n 
et

 a
l36

PC
I-

C
U

R
E

 +
 li

te
ra

tu
re

C
lo

pi
do

gr
el

 f
or

 u
p 

to
 1

 y
ea

r 
+

 A
sp

ir
in

 v
s 

C
lo

pi
do

gr
el

 u
p 

4 
w

ee
ks

 +
 A

sp
ir

in
 in

 A
C

S

Sa
no

fi
-A

ve
nt

is
Sw

ed
en

20
04

M
ar

ko
v 

m
od

el
; t

re
at

ed
 x

 1
 y

ea
r;

 s
oc

ie
ta

l 
pe

rs
pe

ct
iv

e;
 li

fe
tim

e 
ev

en
t-

ho
ri

zo
n

IC
E

R
 €

 1
0,

99
3L

Y
G

 (
di

re
ct

 c
os

t o
nl

y)
IC

E
R

 €
 8

,1
27

/L
Y

G
 (

w
ith

 in
di

re
ct

 c
os

t)

W
ei

nt
ra

ub
 e

t a
l37

C
U

R
E

C
lo

pi
do

gr
el

 +
 A

sp
ir

in
 v

s 
A

sp
ir

in
 in

 A
C

S
Sa

no
fi

-A
ve

nt
is

U
S

20
01

Pa
tie

nt
-l

ev
el

 o
ut

co
m

es
; l

if
e 

ex
pe

ct
an

cy
 

es
tim

at
es

; e
ve

nt
 h

or
iz

on
 1

 y
ea

r;
IC

E
R

 $
6,

31
8/

LY
G

 (
Fr

am
in

gh
am

 e
st

im
at

e)
IC

E
R

 $
6,

47
5/

LY
G

 (
Sa

sk
at

ch
ew

an
 e

st
im

at
e)

M
ah

on
ey

 e
t a

l38
PC

I 
C

U
R

E
C

lo
pi

do
gr

el
 f

or
 u

p 
to

 1
 y

ea
r 

+
 A

sp
ir

in
 v

s 
C

lo
pi

do
gr

el
 u

p 
4 

w
ee

ks
 +

 A
sp

ir
in

 in
 A

C
S

Sa
no

fi
-A

ve
nt

is
U

S
20

01
Pa

tie
nt

-l
ev

el
 o

ut
co

m
es

; U
S 

ba
se

d;
 li

fe
 

ex
pe

ct
an

cy
 e

st
im

at
es

; e
ve

nt
 h

or
iz

on
 1

 
ye

ar
;

IC
E

R
 $

28
56

-$
47

75
LY

G
 (

O
ve

ra
ll)

IC
E

R
 d

om
in

an
t-

$9
35

/L
Y

G
 (

E
ar

ly
 P

C
I)

L
am

y 
et

 a
l39

C
U

R
E

C
lo

pi
do

gr
el

 +
 A

sp
ir

in
 v

s 
A

sp
ir

in
 in

 A
C

S
Sa

no
fi

-A
ve

nt
is

U
K

, U
S,

 S
w

ed
en

, F
ra

nc
e,

 
C

an
ad

a
20

01
Pa

tie
nt

-l
ev

el
 o

ut
co

m
es

; s
oc

ie
ta

l 
pe

rs
pe

ct
iv

e;
 tr

ea
te

d 
fo

r 
9 

m
ot

hs
; e

ve
nt

 
ho

ri
zo

n 
9 

m
on

th
s;

IC
E

R
 p

er
 p

ri
m

ar
y 

ev
en

t: 
£1

0,
36

6 
U

K
, $

22
,4

84
 

U
SA

, S
K

r 
12

7,
95

1 
Sw

ed
en

, €
16

,1
86

 F
ra

nc
e,

 a
nd

 C
$7

97
3 

C
an

ad
a

Sc
hl

ei
ni

tz
 e

t a
l40

C
U

R
E

C
lo

pi
do

gr
el

 +
 A

sp
ir

in
 v

s 
A

sp
ir

in
 in

 A
C

S
N

IH
 +

 V
A

U
S

20
02

M
ar

ko
v 

m
od

el
; U

S 
ba

se
d;

 tr
ea

te
d 

fo
r 

1 
ye

ar
; s

oc
ie

ta
l p

er
sp

ec
tiv

e;
 li

fe
tim

e 
ev

en
t 

ho
ri

zo
n

IC
E

R
 $

15
,4

00
/Q

A
LY

 g
ai

ne
d

B
ru

gg
en

ju
rg

en
41

C
U

R
E

C
lo

pi
do

gr
el

 +
 A

sp
ir

in
 v

s 
A

sp
ir

in
 in

 A
C

S
Sa

no
fi

-A
ve

nt
is

G
er

m
an

y
20

05
M

ar
ko

v 
m

od
el

; G
er

m
an

 b
as

ed
; t

re
at

ed
 x

 
1 

ye
ar

; p
ay

er
 p

er
sp

ec
tiv

e;
IC

E
R

 €
3,

11
3/

LY
G

Pharmacoeconomics. Author manuscript; available in PMC 2016 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Weintraub et al. Page 17

A
ut

ho
r

St
ud

y
C

om
pa

ra
to

rs
F

un
di

ng
H

ea
lt

h
C

ar
e

Sy
st

em

Y
ea

r
D

es
cr

ip
ti

on
F

in
di

ng
s

K
ol

m
 e

t a
l42

C
U

R
E

 &
 P

C
I 

C
U

R
E

C
lo

pi
do

gr
el

 +
 A

sp
ir

in
 v

s 
A

sp
ir

in
 in

 A
C

S
Sa

no
fi

-A
ve

nt
is

C
an

ad
a

20
03

Pa
tie

nt
-l

ev
el

 o
ut

co
m

es
; t

re
at

ed
 f

or
 1

 y
ea

r;
 

ev
en

t h
or

iz
on

 1
 y

ea
r;

IC
E

R
 <

$1
0,

00
0 

pe
r 

ev
en

t p
re

ve
nt

ed
IC

E
R

 <
$4

,0
00

LY
G

G
ib

le
r 

et
 a

l44
C

L
A

R
IT

Y
C

lo
pi

do
gr

el
 v

s 
Pl

ac
eb

o 
lo

ad
 

in
 S

T
E

M
I

N
A

U
S

N
A

Pa
tie

nt
-l

ev
el

 d
at

a 
al

on
gs

id
e 

cl
in

ic
al

 tr
ia

l 
fo

r 
sh

or
t t

er
m

. S
im

ul
at

io
n 

lif
et

im
e

Sh
or

t t
er

m
 c

lo
pi

do
gr

el
 is

 d
om

in
an

t. 
L

if
et

im
e 

<
$6

00
0/

LY
G

B
er

g 
et

 a
l45

C
L

A
R

IT
Y

 a
nd

 C
O

M
M

IT
C

lo
pi

do
gr

el
 v

s 
Pl

ac
eb

o 
in

 
ST

E
M

I
N

A
Sw

ed
en

, G
er

m
an

y,
 F

ra
nc

e
20

05
M

ar
ko

v 
m

od
el

.
C

L
A

R
IT

Y
: c

lo
pi

do
gr

el
 f

or
 u

p 
to

 1
 y

ea
r 

do
m

in
an

t i
n 

Sw
ed

en
 a

nd
 F

ra
nc

e,
 I

C
E

R
 o

f 
€ 

92
/L

Y
G

 in
 

G
er

m
an

y.
 C

O
M

M
IT

: I
C

E
R

s 
w

er
e 

€ 
27

72
, 4

14
4,

 
an

d 
27

86
/L

Y
G

 in
 S

w
ed

en
 G

er
m

an
y 

an
d 

Fr
an

ce

Z
ha

ng
46

C
O

M
M

IT
C

lo
pi

do
gr

el
 +

 a
sp

ir
in

 v
s 

Pl
ac

eb
o 

+
 a

sp
ir

in
 in

 
m

ed
ic

al
ly

 m
an

ag
ed

 S
T

E
M

I

Sa
no

fi
-A

ve
nt

is
 +

 B
ri

st
ol

-
M

ye
rs

 S
qu

ib
b

U
S

20
02

Pa
tie

nt
 le

ve
l d

at
a 

al
on

gs
id

e 
cl

in
ic

al
 tr

ia
l 

sh
or

t t
er

m
. L

if
et

im
e 

m
od

el
Sh

or
t t

er
m

 c
lo

pi
do

gr
el

 is
 a

 d
om

in
at

e 
st

ra
te

gy
. 

L
if

et
im

e 
IC

E
R

 c
lo

pi
do

gr
el

 is
 $

78
06

/L
Y

G

B
ei

na
rt

49
C

R
E

D
O

C
lo

pi
do

gr
el

 lo
ad

in
g 

pl
us

 1
 

ye
ar

 v
s 

cl
op

id
og

re
l f

or
 2

8 
da

ys
 in

 P
C

I

Sa
no

fi
-A

ve
nt

is
U

S
N

A
Pa

tie
nt

 le
ve

l d
at

a 
al

on
gs

id
e 

cl
in

ic
al

 tr
ia

l, 
lif

et
im

e 
tim

e 
ho

ri
zo

n
C

lo
pi

do
gr

el
 lo

ad
in

g 
is

 d
om

in
an

t s
ho

rt
 te

rm
. I

C
E

R
 

30
00

–5
00

0/
LY

G
 o

ve
r 

a 
lif

et
im

e.

C
ow

pe
r50

C
R

E
D

O
 +

 D
uk

e 
da

ta
ba

se
E

xt
en

di
ng

 c
lo

pi
do

gr
el

 f
or

 1
 

ye
ar

 a
ft

er
 P

C
I 

vs
 n

ot
 

ex
te

nd
in

g 
cl

op
id

og
re

l

A
H

R
Q

U
S

20
00

Si
m

ul
at

io
n

T
he

 I
C

E
R

 f
or

 e
xt

en
di

ng
 c

lo
pi

do
gr

el
 f

ro
m

 o
ne

 
m

on
th

 to
 o

ne
 y

ea
r 

af
te

r 
PC

I 
w

as
 $

15
,6

96
/L

Y
G

.

R
in

gb
or

g 
et

 a
l51

C
R

E
D

O
C

lo
pi

do
gr

el
 lo

ad
in

g 
pl

us
 1

 
ye

ar
 v

s 
cl

op
id

og
re

l f
or

 2
8 

da
ys

 in
 P

C
I

Sa
no

fi
-A

ve
nt

is
Sw

ed
en

20
04

M
ar

ko
v 

m
od

el
T

he
 I

C
E

R
 w

as
 €

 3
02

2/
LY

G
 f

or
 c

lo
pi

do
gr

el
 lo

ad
in

g 
pl

us
 1

 y
ea

r 
of

 th
er

ap
y.

B
er

g 
et

 a
l52

PC
I-

C
U

R
E

, C
R

E
D

O
, C

L
A

R
IT

Y
, 

Sw
ed

is
h 

re
gi

st
ri

es
Pr

ol
on

ge
d 

tr
ea

tm
en

t w
ith

 
cl

op
id

og
re

l a
ft

er
 P

C
I 

vs
 n

o 
pr

ol
on

ge
d 

tr
ea

tm
en

t

N
A

Sw
ed

en
, G

er
m

an
y,

 F
ra

nc
e

20
06

M
et

a-
an

al
ys

is
, M

ar
ko

v 
m

od
el

Pr
e-

tr
ea

tm
en

t w
ith

 c
lo

pi
do

gr
el

 c
om

pa
re

d 
w

ith
 

as
pi

ri
n 

al
on

e 
is

 d
om

in
an

t. 
L

on
g-

te
rm

 c
lo

pi
do

gr
el

 
co

m
pa

re
d 

w
ith

 1
-m

on
th

 tr
ea

tm
en

t y
ea

rs
 I

C
E

R
s 

of
 

€ 
42

25
/Q

A
LY

 to
 7

87
1/

Q
A

LY
.

M
ah

on
ey

 e
t a

l54
T

R
IT

O
N

Pr
as

ug
re

l v
s 

C
lo

pi
do

gr
el

 in
 

A
C

S
E

li 
L

ill
y

U
S

20
05

Pa
tie

nt
 le

ve
l d

at
a 

al
on

gs
id

e 
cl

in
ic

al
 tr

ia
l, 

lif
et

im
e 

tim
e 

ho
ri

zo
n

T
he

 I
C

E
R

 w
as

 $
97

27
/L

Y
G

 f
or

 p
ra

su
gr

el
 c

om
pa

re
d 

to
 c

lo
pi

do
gr

el
.

M
au

sk
op

f 
et

 a
l55

T
R

IT
O

N
/a

dm
in

is
tr

at
iv

e 
da

ta
ba

se
Pr

as
ug

re
l v

s 
C

lo
pi

do
gr

el
 in

 
A

C
S

E
li 

L
ill

y
U

S 
m

an
ag

ed
 c

ar
e

20
09

Si
m

ul
at

io
n

Pr
as

ug
re

l i
s 

do
m

in
an

t i
n 

A
C

S 
pa

tie
nt

s,
 r

es
ul

ts
 

se
ns

iti
ve

 to
 d

ru
g 

pr
ic

es
.

N
ik

ol
ic

 e
t a

l57
PL

A
T

O
T

ic
ag

re
lo

r 
vs

 C
lo

pi
do

gr
el

 in
 

A
C

S
A

st
ra

Z
en

ec
a

Sw
ed

en
20

10
M

ar
ko

v 
m

od
el

, l
if

et
im

e 
tim

e 
ho

ri
zo

n
O

ve
r 

a 
lif

et
im

e,
 th

e 
IC

E
R

 w
as

 €
 2

75
3/

Q
A

LY
 

ga
in

ed
 f

or
 ti

ca
gr

el
or

 c
om

pa
re

d 
to

 c
lo

pi
do

gr
el

.

C
oh

en
 e

t a
l77

R
E

PL
A

C
E

-2
B

iv
al

ir
ud

in
 w

ith
 p

ro
vi

si
on

al
 

G
P 

II
b/

II
Ia

 in
hi

bi
to

r 
vs

 U
FH

 
G

P 
II

b/
II

Ia
 in

 n
on

-e
m

er
ge

nt
 

PC
I

N
A

U
S

20
02

Pa
tie

nt
 le

ve
l d

at
a 

al
on

gs
id

e 
cl

in
ic

al
 tr

ia
l, 

30
 d

ay
 ti

m
e 

ho
ri

zo
n

B
iv

al
ir

ud
in

 w
ith

 p
ro

vi
si

on
al

 G
P 

II
b/

II
Ia

 in
hi

bi
to

r 
co

st
s 

le
ss

 w
ith

 n
o 

di
ff

er
en

ce
 in

 c
lin

ic
al

 o
ut

co
m

e 
co

m
pa

re
d 

to
 U

FH
 G

P 
II

b/
II

Ia

Su
m

m
er

s 
et

 a
l78

R
E

PL
A

C
E

-2
 p

lu
s 

lit
er

at
ur

e
B

iv
al

ir
ud

in
 w

ith
 p

ro
vi

si
on

al
 

G
P 

II
b/

II
Ia

 in
hi

bi
to

r 
vs

 U
FH

 
G

P 
II

b/
II

Ia
 in

 n
on

-e
m

er
ge

nt
 

PC
I

N
A

U
S

N
A

Si
m

ul
at

io
n

B
iv

al
ir

ud
in

 w
ith

 p
ro

vi
si

on
al

 G
P 

II
b/

II
Ia

 in
hi

bi
to

r 
do

m
in

at
es

 U
FH

 G
P 

II
b/

II
Ia

 in
hi

bi
to

r. 
T

he
 r

es
ul

ts
 

ar
e 

se
ns

iti
ve

 to
 h

ow
 m

uc
h 

bi
va

lir
ud

in
 is

 g
iv

en

Sc
hw

en
ke

le
nk

s 
et

 a
l80

H
O

R
IZ

O
N

S-
A

M
I

B
iv

al
ir

ud
in

 v
s 

he
pa

ri
n 

an
d 

G
P 

II
b/

II
Ia

 in
hi

bi
to

r 
in

 
pr

im
ar

y 
PC

I 
fo

r 
ST

E
M

I

T
he

 M
ed

ic
in

es
 C

om
pa

ny
U

ni
te

d 
K

in
gd

om
20

09
–2

01
0

M
ar

ko
v 

m
od

el
, l

if
et

im
e 

tim
e 

ho
ri

zo
n.

B
iv

al
ir

ud
in

 d
om

in
at

ed
 U

FH
 w

ith
 G

P 
II

b-
II

a 
in

hi
bi

to
r

Pharmacoeconomics. Author manuscript; available in PMC 2016 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Weintraub et al. Page 18

A
ut

ho
r

St
ud

y
C

om
pa

ra
to

rs
F

un
di

ng
H

ea
lt

h
C

ar
e

Sy
st

em

Y
ea

r
D

es
cr

ip
ti

on
F

in
di

ng
s

Sc
hw

en
ke

le
nk

s 
et

 a
l81

A
C

U
IT

Y
 a

nd
 G

R
A

C
E

 U
K

 d
at

as
et

B
iv

al
ir

ud
in

 v
s 

he
pa

ri
n 

an
d 

G
P 

II
b/

II
Ia

 in
hi

bi
to

r 
fo

r 
in

va
si

ve
 m

an
ag

em
en

t o
f 

no
n-

ST
E

M
I 

A
C

S

T
he

 M
ed

ic
in

es
 C

om
pa

ny
U

ni
te

d 
K

in
gd

om
20

08
M

ar
ko

v 
m

od
el

, l
if

et
im

e 
tim

e 
ho

ri
zo

n.
T

he
 I

C
E

R
 f

or
 B

iv
al

ir
ud

in
 v

s 
U

FH
 w

ith
 G

P 
II

b-
II

a 
in

hi
bi

to
r 

w
as

 £
9,

90
6/

Q
A

LY
 g

ai
ne

d

C
re

sp
in

 e
t a

l82
PL

A
T

O
 p

lu
s 

cl
ai

m
s 

da
ta

ba
se

T
ic

ag
re

lo
r 

vs
 G

en
ot

yp
e-

D
ri

ve
n 

A
nt

ip
la

te
le

t T
he

ra
py

 
fo

r 
Se

co
nd

ar
y 

Pr
ev

en
tio

n 
af

te
r 

A
C

S

N
IA

 a
nd

 N
IG

M
S

U
S

20
09

M
ar

ko
v 

m
od

el
, 5

 y
ea

r 
tim

e 
ho

ri
zo

n
T

he
 I

C
E

R
 f

or
 ti

ca
gr

el
or

 c
om

pa
re

d 
to

 g
en

ot
yp

e-
dr

iv
en

 tr
ea

tm
en

t w
as

 $
10

,0
59

/Q
A

LY
 g

ai
ne

d,
 a

nd
 

w
as

 s
en

si
tiv

e 
to

 th
e 

pr
ic

e 
of

 ti
ca

gr
el

or

A
bb

re
vi

at
io

ns
: A

C
S:

 a
cu

te
 c

or
on

ar
y 

sy
nd

ro
m

e,
 A

H
R

Q
: A

ge
nc

y 
fo

r 
H

ea
lth

 R
es

ea
rc

h 
an

d 
Q

ua
lit

y,
 C

D
C

: C
en

te
rs

 f
or

 D
is

ea
se

 C
on

tr
ol

 a
nd

 P
re

ve
nt

io
n,

 I
C

E
R

: i
nc

re
m

en
ta

l c
os

t e
ff

ec
tiv

en
es

s 
ra

tio
, L

Y
G

: L
if

e 
ye

ar
 g

ai
ne

d,
 N

A
: n

ot
 a

va
ila

bl
e,

 N
C

I:
 N

at
io

na
l C

an
ce

r 
In

st
itu

te
, N

H
L

B
I:

 
N

at
io

na
l H

ea
rt

 L
un

g 
an

d 
B

lo
od

 I
ns

tit
ut

e,
 N

IA
: N

at
io

na
l I

ns
tit

ut
e 

of
 A

gi
ng

, N
IG

M
S:

 N
at

io
na

l I
ns

tit
ut

e 
of

 G
en

er
al

 M
ed

ic
al

 S
ci

en
ce

s,
 P

C
I:

 p
er

cu
ta

ne
ou

s 
co

ro
na

ry
 in

te
rv

en
tio

n,
 Q

A
LY

: q
ua

lit
y 

ad
ju

st
ed

 li
fe

 y
ea

r, 
ST

E
M

I:
 S

T
 e

le
va

tio
n 

m
yo

ca
rd

ia
l i

nf
ar

ct
io

n,
 U

FH
: u

nf
ra

ct
io

na
te

d 
he

pa
ri

n

Pharmacoeconomics. Author manuscript; available in PMC 2016 April 01.


