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ABSTRACT 
Objective: The primary objective of this study was to 

assess the cost-effectiveness of the most commonly pre- 
scribed doses of rosuvastatin, atorvastatin, simvastatin, 
and pravastatin for managing various lipid parameters 
in patients with hypercholesterolemia over a 1-year time 
horizon from a Canadian health care perspective. 

Methods: Incremental cost-effectiveness ratios 
(ICERs) were estimated for branded rosuvastatin com- 
pared with branded atorvastatin, generic simvastatin, 
and generic pravastatin in patients with hypercholes- 
terolemia in terms of percent reduction in low-density 
lipoprotein cholesterol (LDL-C) and total cholesterol 
(TC)/high-density lipoprotein cholesterol (HDL-C) 
ratio, as well as in TC, HDL-C, triglycerides (TG), apo- 
lipoprotein (Apo) B, the ApoB/ApoA-I ratio, and at- 
tainment of the Canadian LDL-C goal. The pharmaco- 
economic model was constructed for a 1-year time 
horizon using efficacy data from a randomized, open- 
label trial including 2268 adults and the wholesale 
acquisition costs of branded rosuvastatin and ator- 
vastatin and generic simvastatin and pravastatin in 
British Columbia. 

Results: The most commonly prescribed doses of 
each of the 4 statins in British Columbia were as fol- 
lows: rosuvastatin 10 mg (75.8% of all rosuvastatin 
doses); atorvastatin 10 and 20 mg (46.4% and 35.3%, 
respectively, of all atorvastatin doses); simvastatin 20 
and 40 mg (42.5% and 31.8%, respectively, of all 
simvastatin doses); and pravastatin 20 and 40 mg 
(55.0% and 34.1%, respectively, of all pravastatin 
doses). Rosuvastatin 10 mg was dominant (ie, was 
more effective at a lower cost) relative to atorvastatin 
10 and 20 mg, simvastatin 20 and 40 mg, and prava- 
statin 40 mg in terms of reductions in LDL-C, TC/ 
HDL-C ratio, TC, ApoB, and ApoB/ApoA-I ratio, 
increases in HDL-C, and attainment of the LDL-C 

goal. Compared with pravastatin 20 mg, the ICER per 
percent reduction in LDL-C, TC/HDL-C ratio, TC, 
TG, ApoB, or ApoB/ApoA-I or increase in HDL-C 
ranged from $3.89 to $26.07; the value for 1 addi- 
tional patient achieving the LDL-C goal was $419.75. 
When the statin doses were aggregated based on the 
Canadian statin-utilization pattern, rosuvastatin was 
dominant relative to atorvastatin on all effectiveness 
measures evaluated. When rosuvastatin was compared 
with generic simvastatin and pravastatin, the annual 
costs for 1 additional patient achieving the LDL-C 
goal were $144.51 and $373.91, respectively. Based 
on the sensitivity analysis, rosuvastatin was associated 
with the highest probability of cost-effectiveness com- 
pared with the other statins over a broad range of 
monetary values per unit of clinical effect. 

Conclusion: When percent changes in lipid parame- 
ters and rates of LDL-C goal attainment were consid- 
ered in patients with hypercholesterolemia in British 
Columbia, rosuvastatin 10 mg was more cost-effective 
than the most frequently used doses of atorvastatin 
(10 and 20 mg), generic simvastatin (20 and 40 mg), 
and generic pravastatin (20 and 40 mg). (Clin Tber. 
2008;30:1345-1357) © 2008 Excerpta Medica Inc. 
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I N T R O D U C T I O N  
Cardiovascular disease (CVD) is the leading cause of 
death in Canada, and its economic impact in terms 
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of direct and indirect costs has been estimated at 
-$20 billion per year. 1,2 Due to the aging of the Cana- 
dian population, the cardiovascular burden on the 
population and the health care system is expected 
to increase over time. Reducing blood levels of low- 
density lipoprotein cholesterol (LDL-C) is highly rec- 
ommended for the prevention of cardiovascular mor- 
bidity and mortality events. 3-5 Currently, the most 
effective treatment options for lowering cholesterol 
levels are 3-hydroxy-3-methylglutaryl coenzyme A- 
reductase inhibitors (statins). 3,5 Thus, statin therapy 
represents one of the largest prescription drug expens- 
es in Canada, accounting for a total cost of $1.6 billion 
in 2007. 6 

During the past decade, there has been an emphasis 
on components of the lipid profile other than LDL-C 
that can contribute to cardiovascular risk. Several 
studies have found that low levels of high-density lipo- 
protein cholesterol (HDL-C), 7 elevated triglyceride 
(TG) levels, 8 and high concentrations of TG-rich lipo- 
proteins can contribute to CVD. 9 In addition, recent 
clinical and epidemiologic studies have found that the 
apolipoproteins ApoA-I and ApoB may be indepen- 
dent cardiovascular risk factors. 1°,11 Measurement of 
apolipoproteins has recently been added to some lipid 
management guidelines, 12 including the Canadian 
guideline. 3 

Six statins are currently marketed in Canada. The 
most commonly prescribed are rosuvastatin, atorva- 
statin, simvastatin, and pravastatin. According to 
PharmaStat data, 13 the mean annual utilization of 
statins in 2007 was 58.8% for atorvastatin, 16.8% 
for simvastatin, 14.4% for rosuvastatin, and 7.7% for 
pravastatin. Individual statins have been reported to 
have different magnitudes of effect on the lipid pa- 
rameters that are clinically important in the arterio- 
sclerosis process. As new and effective statins are in- 
troduced, it is important for health care professionals 
and payers to assess the clinical and economic implica- 
tions of these agents based on individual patient and 
payer needs. 14 The lower acquisition costs of the ge- 
neric forms of pravastatin and simvastatin available in 
Canada have substantially lowered the cost of man- 
aging dyslipidemia. However, further assessment is 
needed to determine whether the use of generics is a 
cost-effective treatment option. 

The goal of this study was to perform an economic 
evaluation comparing commonly used statins in terms 
of important lipid-profile parameters from a Canadi- 

an health system perspective. Specifically, the primary 
objective was to assess the cost-effectiveness of the most 
commonly prescribed doses of rosuvastatin, atorva- 
statin, simvastatin, and pravastatin in patients with 
hypercholesterolemia in British Columbia in terms of 
reductions in LDL-C and the total cholesterol (TC)/ 
HDL-C ratio (the primary and secondary targets, re- 
spectively, recommended for the management of dys- 
lipidemia in the 2006 Canadian lipid guidelines 3) and 
rates of attainment of Canadian LDL-C goals. 3 TC, 
HDL-C, TG, ApoB, and ApoB/ApoA-I were also in- 
vestigated in this study because there is increasing 
clinical evidence for the additional value of these pa- 
rameters as predictors of CVD risk. 3,7,8,12 Finally, the 
estimated overall cost-effectiveness of aggregated doses 
of rosuvastatin, atorvastatin, simvastatin, and prava- 
statin were compared based on dose-utilization pat- 
terns in British Columbia. 

MATERIALS A N D  M E T H O D S  
Efficacy 

Efficacy data were extracted from STELLAR (Statin 
Therapies for Elevated Lipid Levels compared Across 
doses to Rosuvastatin), 15 a multicenter, randomized, 
open-label, parallel-group trial including 2268 adults 
with hypercholesterolemia. To date, STELLAR is the 
only randomized trial to have compared the relative 
efficacy of most available doses of rosuvastatin, ator- 
vastatin, simvastatin, and pravastatin head to head. 
Details of the trial design and patient population have 
been published previously. 15,1s Briefly, the trial con- 
sisted of a 6-week dietary lead-in period and a 6-week 
randomized treatment period. Patients who were 
compliant with the diet and met lipid criteria after the 
first 6 weeks were randomized to receive rosuvastatin 
10, 20, 40, or 80 mg; atorvastatin 10, 20, 40, or 
80 mg; simvastatin 10, 20, 40, or 80 mg; or pravastat- 
in 10, 20, or 40 mg taken orally once daily for 6 weeks. 
The percent changes in LDL-C and the TC/HDL-C 
ratio, and the proportion of patients reaching Cana- 
dian LDL-C targets, as well as HDL-C, TC, TG, ApoB, 
and the ApoB/ApoA-I ratio, were assessed from base- 
line to 6 weeks in the intention-to-treat population. 

The Canadian guidelines used in the STELLAR trial 
specify 4 risk categories (low, moderate, high, and 
very high) based on an estimated coronary artery dis- 
ease risk over a 10-year period and suggest correspond- 
ing LDL-C goals of <5, <4, <3, and <2.5 mmol/L. 17 
Because the maximum LDL-C reduction with statins 
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is usually achieved within 4 to 6 weeks, 18,19 maximum 
treatment effects were assumed to be achieved within 
the first 6 weeks of treatment. 

Costs 
This analysis employed 2007 drug costs for brand- 

ed rosuvastatin, branded atorvastatin, generic sim- 
vastatin, and generic pravastatin, and dose-utilization 
patterns for each statin in British Columbia.13 Annual 
acquisition costs of rosuvastatin, atorvastatin, simva- 
statin, and pravastatin were based on the 2007 whole- 
sale acquisition costs in British Columbia. 2° Similar 
rates of adverse events 21 and monitoring were assumed 
across statins; thus, the associated costs were not in- 
cluded in the analysis. All costs were calculated in 
Canadian dollars. 

Pharmacoeconomic Analysis 
This analysis was conducted from the perspective 

of a health care system (payer) in the Canadian prov- 
ince of British Columbia. The decision-analytic model 
was used to assess cost-effectiveness ratios (Figure 1). 
The model was constructed using efficacy data from 
the STELLAR trial and drug wholesale acquisition 
costs in British Columbia over a 1-year time horizon. 
Thus, no discounting was applied. The results of the 
STELLAR trial after 6 weeks were carried forward for 
comparison after 52 weeks, as there are data indicat- 
ing that the results of STELLAR would remain con- 
stant over 1 year of continuous treatment. 18,19 It was 
assumed that adherence would have no important im- 
pact on the relative effectiveness and cost-effectiveness 
results for the different statins, and adherence was not 

Lipid-lowering therapy 

10 mg 
C ~  p_rosl 0 <~ 

Rosuvastatin 20 mg 
p_ros20 <~ 
40 mg 

p_ros40 <~ 
10 mg 

p_atorl 0 <~] 
20 mg 

Atorvastatin p_ator20 <~ 
40 mg 

p_ator40 <~ 
80 mg 

p_ator80 <~ 
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Figure 1. Decision-tree model for the cost-effectiveness comparison of rosuvastatin (ros), atorvastatin (ator), 
simvastatin (sim), and pravastatin (prav) in the management of  lipid parameters in patients with 
hypercholesterolemia over a 1-year time horizon from a Canadian health system perspective. For the 
aggregated statin estimates, the dose-specific cost and effectiveness estimates were weighted by the 
proportion (p) that each dose of a particular statin represents relative to overall dispensing of that 
statin in British Columbia. 
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included in the model. It was assumed that all patients 
continued the prescribed statin and dose for the peri- 
od of the analysis. 

Annual cost-effectiveness ratios for all doses of rosu- 
vastatin, atorvastatin, simvastatin, and pravastatin 
were estimated in terms of the cost per percent reduc- 
tion in LDL-C and TC/HDL-C and per patient attain- 
ing the Canadian LDL-C goal. Annual cost-effectiveness 
ratios were estimated for percent reductions in TC, 
TG, ApoB, and ApoB/ApoA-I, and increases in HDL-C. 
In addition, incremental cost-effectiveness ratios (ICERs) 
were calculated for all parameters to estimate the cost 
of the additional benefit for rosuvastatin 10 mg com- 
pared with the most commonly used doses of the 
other statins. 

Individual dose-utilization patterns for each statin 
dose in British Columbia 13 were employed to estimate 
an individual statin-specific (aggregated across dose 
strengths) cost-effectiveness estimate. The result for 
the aggregated doses of each statin was a weighted 
calculation derived by multiplying the proportion of 
each dose dispensed in the province of British Colum- 
bia by either the annual cost or the effect on the lipid 
parameter. As all statins and doses are generally priced 
differently, with higher prices for higher doses, the ag- 
gregated dose calculations helped determine the rela- 
tive cost of each statin as a whole based on real-world 
utilization. 

Sensitivity Analysis 
We performed sensitivity analyses to determine 

whether the ICERs were affected by changes in statin 
efficacy. Monte Carlo simulation was used to vary all 
effectiveness inputs at once by randomly generating 
1000 resamples according to the distribution around 
the reduction in LDL-C. 22 Because there is no price 
discounting in British Columbia and the associated 
rates of dispensing fees and wholesale charges are the 
same for both generic and branded drugs, statin prices 
were based on fixed wholesale acquisition costs and 
were not varied in the Monte Carlo simulation. The 
cost-effectiveness acceptability curve (CEAC) was plot- 
ted to display the optimal alternatives for incremental 
effectiveness as a function of monetary values from 
zero to infinity. 

RESULTS 
In the STELLAR study, 16 rosuvastatin was associated 
with the greatest percent reduction in LDL-C and the 

greatest proportion of patients achieving the Canadi- 
an LDL-C goal in terms of milligram-equivalent doses 
and point-estimate means (Table I). In descending or- 
der, the proportions of patients achieving the Cana- 
dian LDL-C goal were 85% to 91% for rosuvastatin 
10 to 40 mg, 68% to 86% for atorvastatin 10 to 
80 mg, 66% to 82% for simvastatin 10 to 80 mg, and 
44% to 65% for pravastatin 10 to 40 mg. Rosuvastat- 
in was also associated with the greatest efficacy in 
terms of lipid parameters other than LDL-C reduc- 
tion, including TC/HDL-C, TC, HDL-C, ApoB, and 
ApoB/ApoA-I. 

Rosuvastatin 10 mg had the lowest annual cost per 
percent LDL-C reduction ($10.82), followed by sim- 
vastatin 80 mg ($11.24) and rosuvastatin 20 mg 
($11.85) (Table I). The mean cost per patient achiev- 
ing the LDL-C goal was also lowest for rosuvastatin 
10 mg ($584.00), followed by generic simvastatin 
10 mg ($619.39). Figure 2 illustrates the mean annual 
costs and percent reductions in LDL-C for all statin 
doses. 

ICERs for the most commonly used statin doses in 
British Columbia are summarized in Table II. Based 
on PharmaStat data, 13 the most frequently used doses 
of each of the 4 statins were as follows: rosuvastatin 
10 mg (75.8% of all rosuvastatin doses); atorvastatin 
10 and 20 mg (46.4% and 35.3%, respectively, of all 
atorvastatin doses); simvastatin 20 and 40 mg (42.5% 
and 31.8 %, respectively, of all simvastatin doses); and 
pravastatin 20 and 40 mg (55.0% and 34.1%, respec- 
tively, of all pravastatin doses). Rosuvastatin 10 mg 
was dominant (was more effective at a lower cost) 
with respect to all lipid parameters except TG reduc- 
tion compared with atorvastatin 10 and 20 mg, sim- 
vastatin 20 and 40 mg, and pravastatin 40 mg. Re- 
garding the percent reduction in TG, rosuvastatin 
10 mg was more effective than pravastatin 20 mg, but 
at a greater cost; in contrast, the percent reduction in 
TG was higher for atorvastatin 10 and 20 mg than for 
rosuvastatin 10 mg, but at a greater cost. When rosu- 
vastatin 10 mg was compared with generic pravastat- 
in 20 mg, the incremental cost per 1 additional per- 
cent reduction in LDL-C, TC/HDL-C, TC, TG, ApoB, 
and ApoB/ApoA-I and increase in HDL-C ranged 
from $3.89 to $26.07, and the ICER per additional 
patient achieving the LDL-C goal was $419.75. 

The aggregate estimates across doses based on the 
utilization pattern for each statin in British Columbia 
are listed in Table III. Rosuvastatin was associated 
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Table I. Annual costs and effects on low-density lipoprotein cholesterol (LDL-C) and attainment of Canadian 
LDL-C goals for all doses of the 4 most commonly used statins in Canada. 

Mean Cost per Proportion Mean Cost per 
Wholesale Percent Decrease Percent Decrease of Patients Patient Achieving 

Statin and Acquisition Cost, in LDL-C, in LDL-C,  Achieving LDL-C Goal, 
Dose Can $ Mean (SD) Can $ LDL-C Goal, % Can $ 

Rosuvastatin 
10 mg 496.40 45.87 (13.08) 10.82 85 584.00 
20 mg 620.50 52.34 (13.64) 11.85 91 681.87 
40 mg 726.35 54.96 (13.44) 13.22 88 825.40 

Atorvastatin 
10 mg 605.90 36.73 (10.69) 16.50 68 891.03 
20 mg 759.20 42.57 (14.32) 17.83 78 973.33 
40 mg 817.60 47.79 (12.92) 17.11 84 973.33 
80 mg 817.60 51.05 (13.94) 16.02 86 950.70 

Simvastatin 
10 mg 408.80 28.30 (13.65) 14.45 66 619.39 

20 mg 514.65 34.98 (10.70) 14.71 71 724.86 
40 mg 514.65 38.81 (13.90) 13.26 66 779.77 
80 mg 514.65 45.78 (11.85) 11.24 82 627.62 

Pravastatin 
10 mg 350.40 20.13 (11.30) 1Z41 44 796.36 

20 mg 412.45 24.29 (11.26) 16.98 65 634.54 
40 mg 496.40 29.69 (12.53) 16.72 65 763.69 

with the lowest mean annual costs per percent reduc- 
tion in LDL-C ($11.04) and TC/HDL-C ($13.55), as 
well as per percent reduction in TC ($15.39), ApoB 
($13.77), and ApoB/ApoA-I ratio ($12.40); it was 
followed by generic simvastatin ($14.05, $16.95, 
$19.38, $17.86, and $15.87, respectively), atorvastat- 
in ($17.06, $20.81, $22.97, $20.93, and $19.36), and 
generic pravastatin ($16.92, $20.01, $23.69, $21.66, 
and $18.02). Rosuvastatin also had the lowest cost 
per percent increase in HDL-C ($64.48), followed by 
simvastatin ($86.34), pravastatin ($90.91), and ator- 
vastatin ($131.28). The cost per patient achieving 
the LDL-C goal was also lowest for rosuvastatin 
($603.46), followed by generic pravastatin ($687.23), 
generic simvastatin ($719.67), and atorvastatin 
($934.12). Based on the ICERs, rosuvastatin was 
more effective and less costly than atorvastatin on all 
effectiveness measures evaluated, as illustrated by 
the cost-effectiveness plane for LDL-C reduction in 
Figure 3. Comparing rosuvastatin with generic sim- 

vastatin and pravastatin, the ICERs per percent reduc- 
tion in LDL-C were $2.10 and $4.02, respectively; the 
corresponding ICERs for TC/HDL-C were $2.74 
and $5.17; for TC, $3.04 and $5.57; and for ApoB/ 
ApoA-1, $2.33 and $4.82. Comparing rosuvastatin 
with generic simvastatin and pravastatin, the incre- 
mental costs per 1 additional patient achieving the 
LDL-C goal were $144.51 and $373.91. 

Figure 4 shows the CEACs for LDL-C reduction 
with all 4 statins. The intersection of 2 lines denotes 
the monetary value at which the likelihood of being 
cost-effective passes from one statin to another. The 
threshold is interpreted as the point at which both 
therapies are optimal 50% of the time, based on a 
monetary value for each percent decrease in LDL-C. 
Rosuvastatin had the highest probability of being 
cost-effective compared with the other statins over a 
broad range of monetary values per unit of clinical 
effect. The CEACs for the other efficacy parameters 
were comparable. 
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Figure 2. Mean annual costs and reductions in low-density lipoprotein cholesterol (LDL-C) per patient for all 
doses of the 4 most commonly used statins in British Columbia. The closer to the lower right corner, 
the greater the cost-effectiveness benefit (ie, the best efficacy at the lowest cost). 

DISCUSSION 

This was a cost-effectiveness comparison of the most 
commonly used statins in patients with dyslipidemia 
in British Columbia over a 1-year time horizon. Rosu- 
vastatin 10 mg was more effective in the management 
of various lipid parameters (LDL-C, TC/HDL-C, TC, 
HDL-C, ApoB, ApoWApoA-I) and in attaining the 
Canadian LDL-C goal at a lower cost (dominant) com- 
pared with atorvastatin 10 and 20 mg, simvastatin 20 
and 40 mg, and pravastatin 40 mg. In the comparison 
of rosuvastatin 10 mg with generic pravastatin 20 mg, 
the incremental cost per additional percent reduction 
in LDL-C, TC/HDL-C, TC, TG, ApoB, and ApoB/ 
ApoA-I and each increase in HDL-C ranged from $3.89 
to $26.07; the cost for 1 additional patient achieving 
the LDL-C goal was $419.75. After aggregating the 
statin doses based on utilization patterns in British 
Columbia, rosuvastatin was dominant relative to ator- 
vastatin on all effectiveness measures evaluated. In the 
comparison of rosuvastatin with generic simvastatin 
and pravastatin, rosuvastatin was more effective in 

terms of all lipid parameters and LDL-C goal attain- 
ment, but at a higher cost. The incremental costs per 
1 additional percent reduction in LDL-C with rosu- 
vastatin compared with generic simvastatin and prava- 
statin were $2.10 and $4.02, respectively, and per 
additional patient achieving the LDL-C goal were 
$144.51 and $373.91. 

In this analysis, rosuvastatin was the most cost- 
effective of the 4 statins per unit of LDL-C reduction 
among patients in British Columbia and was associ- 
ated with the highest proportion of patients achieving 
the LDL-C target recommended in the Canadian dys- 
lipidemia management guidelines. 3,17 The results of 
this economic evaluation are consistent with those of 
analyses conducted from the European and US health 
care perspectives. 23-25 A recent article on the cost- 
effectiveness of statins in Canada supports the hy- 
pothesis that rosuvastatin may be a cost-effective 
treatment option even when generic pricing is taken 
into consideration. 26 That analysis, however, consid- 
ered only LDL-C reduction and used National Cho- 
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Table II. Incremental cost-effectiveness ratios (ICERs) indicating the cost per additional unit effect for the 
most commonly used statin doses in British Columbia. 

ICER 

ROS 10 mg, 

Variable Mean (SD) 

Annual cos[, Can $ 496.40 

Percent reduction in 

lipid parameters 

LDL-C 45.87 (13.08) 

TC/H DL-C 3736 (10.88) 

TC 32.89 (10.03) 

TO 20.06 (25.44) 

ApoB 36.77 (12.70) 

ApoB/ApoA-I 40.99 (12.85) 

Percent increase in HDL-C 775 (10.07) 

Proportion of patients achieving 
Canadian LDL-C goal, % 85 

ATOR 10 mg, ATOR 20 mg, 

Mean (SD)  Mean (SD) 

605.90 759.20 

ROS 10mg/ ROS10mg/ 

ATOR 10 mg ATOR 20 mg 

36.73 (10.69) 42.57 (14.32) ROS (D) ROS (D) 

30.80 (8.97) 34.43 (11.39) ROS (D) ROS (D) 

27.12 (8.27) 31.76 (10.67) ROS (D) ROS (D) 

20.10 (22.35) 22.62 (19.44) 2737.5* 102.7" 

29.42 (10.64) 35.16 (12.39) ROS (D) ROS (D) 

32.21 (11.25) 38.24 (11.72) ROS (D) ROS (D) 

5.79 (10.23) 4.89 (12.26) ROS (D) ROS (D) 

68 78 ROS (D) ROS (D) 

ROS 10 mg, SIM 20 mg, SIM 40 mg, 

Variable Mean (SD) Mean (SD)  Mean (SD) 

Annual cost, Can $ 496.40 514.65 514.65 

Percent reduction in 

lipid parameters 

LDL-C 45.87 (13.08) 34.98 (10.70) 38.81 (13.90) 

TC/HDL-C 37.36 (10.88) 24.06 (11.55) 29.49 (10.12) 

TC 32.89 (10.03) 25.66 (8.99) 27.87 (11.07) 

TO 20.06 (25.44) 17.69 (22.77) 14.93 (26.14) 

ApoB 36.77 (12.70) 27.33 (12.34) 30.89 (12.55) 

ApoB/ApoA-I 40.99 (12.85) 30.14 (13.15) 34.97 (12.82) 

Percent increase in HDL-C 7.75 (10.07) 6.10 (10.90) 5.31 (9.95) 

Proportion of patients achieving 

Canadian LDL-C goal, % 85 71 66 

ICER 

ROS I0 mg/ ROS I0 mg/ 

SIM 20 mg SIM 40 mg 

ROS (D) ROS (D) 

ROS (D) ROS (D) 

ROS (D) ROS (D) 

ROS (D) ROS (D) 

ROS (D) ROS (D) 

ROS (D) ROS (D) 

ROS (D) ROS (D) 

ROS (D) ROS (D) 

(continued) 
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Table II. (Continued) 

ICER 

Variable 

Annual cost, Can $ 

Percent reduction in 

lipid parameters 

LDL-C 

TC/HDL-C 

TC 

TG 

ApoB 

ApoB/ApoA-I 

Percent increase in HDL-C 

Proportion of  patients achieving 

Canadian LDL-C goal, % 

ROS 10 mg, PRAY 20 mg, PRAY40 mg, ROS 10 mg/ ROS 10 mg/ 

Mean (SD) Mean (SD) Mean (SD) PRAY 20 mg PRAY 40 mg 

496.40 412.4.5 496.40 - - 

4.5.87 (13.08) 24.29 (11.26) 29.69 (11.26) 3.89 ROS (D) 

37.36 (10.88) 20.43 (10.24) 2.5.33 (10.36) 4.96 ROS (D) 

32.89 (10.03) 17.14 (8.87) 21..50 (9.22) .5.33 ROS (D) 

20.06 (2.5.44) 7.74 (2.5.26) 13.46 (22.93) 6.81 ROS (D) 

36.77 (12.70) 19.27 (10..58) 22.94 (12.12) 4.80 ROS (D) 

40.99 (12.8.5) 23.68 (11.10) 26.87 (12.37) 4.8.5 ROS (D) 

7.7.5 (10.07) 4..53 (9..59) .5.6.5 (10.12) 26.07 ROS (D) 

85 65 65 419.75 ROS (D) 

ROS = rosuvastatin; ATOR = atorvastatin; LDL-C = low-density lipoprotein cholesterol; D = dominant (greater effect at a 
lower cost); TC = total cholesterol; HDL-C = high-density lipoprotein cholesterol; TG = triglycerides; Apo = apolipoprotein; 
SIM = simvastatin; PRAV = pravastatin. 
*ATOR 10/20 mg was more effective than ROS 10 mg in terms oFTG reduction, but was associated with higher costs. The 
ICER For ROS 10 mg/ATOR 10 mgwas so high because the difference in effect approached zero. 

lesterol Education Program Adult Treatment Panel III 
guidelines for LDL-C targets. 

Even though high levels of LDL-C are generally ac- 
cepted as one of the strongest risk factors for coronary 
artery disease, there is increasing evidence that HDL-C 
and apolipoproteins play an important predictive role. 27 
Evidence from several population-based studies has 
indicated that a low HDL-C level is an independent 
predictive factor for CVD. 7,28,29 Regarding apolipopro- 

teins, results of the AMORIS 3° (Apolipoprotein-related 
Mortality Risk) and INTERHEART 31 studies indicated 
that the balance between atherogenic lipoproteins 
(mainly ApoB-containing particles) and antiatherogenic 
lipoproteins (mainly Apo-I-containing particles) is an 
important parameter in predicting future myocardial 
infarction. The present analysis included these more 
recently identified predictors of CVD risk and found 
that the costs per percent increase in HDL-C and per- 
cent reduction in ApoB/ApoA-I were lower for rosuva- 

statin compared with the other statins studied, both for 
aggregate doses and milligram-equivalent doses. 

Declines in adherence to statin therapy over a 1-year 
period have been widely described 32-34 and would have 

an obvious impact on statin effectiveness. Therefore, 
an attempt was made to examine the magnitude of the 
impact of statin adherence on the cost-effectiveness 
estimates for statins in the present study. A 21% reduc- 
tion in the LDL-C-lowering ability of statins has been 
reported in the real-world setting relative to clinical 
trials, with no significant variation in the magnitude of 
this reduction in efficacy among the statins studied. 35 
In 2 Canadian studies, rates of filled prescriptions in 
patients initiating statin therapy ranged from 56% to 
90% over a 1-year period. 33,34 To examine the impact 

of adherence decline over a 1-year period in the pres- 
ent analysis, we decreased the percent LDL-C reduc- 
tion by 21% 35 and costs by 27% (estimated based on 
mean prescription rates in the 2 aforementioned Cana- 
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Table III. Results for  the aggregated statin doses, based on the ut i l izat ion pat tern in Brit ish Columbia.  

Effectiveness 
Parameter 

Percent reduct ion in l ipid parameters 
LDL-C 

Rosuvastatin 

Atorvastat in  

Simvastat in 

Pravastatin 

TC/HDL-C 
Rosuvastatin 

Atorvastat in  

Simvastat in 

Pravastatin 

TC 

Rosuvastatin 
Atorvastat in  

Simvastat in 

Pravastatin 

TG 

Rosuvastatin 

Atorvastat in  
Simvastat in 

Pravastatin 

ApoB 

Rosuvastatin 

Atorvastat in  

Simvastat in 

Pravastatin 
ApoB/ApoA- I  

Rosuvastatin 

Atorvastat in  

Simvastat in 

Pravastatin 

Percent increase in HDL-C 

Rosuvastatin 

Atorvastat in  

Simvastat in 

Pravastatin 

A t ta inmen t  o f  Canadian LDL-C goal, % 

Rosuvastatin 

Atorvasta t in  

Simvastat in 

Pravastatin 

Mean Cost 
Cost, per Effect, 
Can $ Effect Can $ ICER 

518.37 46.96 11.04 2.10 vs simvastat in 

689.19 40.39 17.06 Rosuvastatin dominan t  

493.48 35.12 14.05 6.39 vs pravastat in 

432.27 25.55 16.92 4.02 vs rosuvastaqn 

518.37 38.25 13.55 2.74 vs simvastaqn 

689.19 33.12 20.81 Rosuvastaqn dominan t  

493.48 29.11 16.95 8.13 vs pravastat in 

432.27 21.61 20.01 5.17 vs rosuvastat in 

518.37 33.69 15.39 3.04 vs simvastat in 
689.19 30.01 22.97 Rosuvastatin dominan t  

493.48 25.47 19.38 8.45 vs pravastat in 

432.27 18.25 23.69 5.57 vs rosuvastaqn 

518.37 20.72 25.02 4.97 vs simvastaqn 

689.19 21.95 31.39 138.35 vs rosuvastat in 
493.48 15.69 31.46 9.99 vs pravastat in 

432.27 9.58 45.13 7.72 vs rosuvastat in 

518.37 37.64 13.77 2.49 vs simvastatin 

689.19 32.93 20.93 Rosuvastaqn dominan t  

493.48 27.62 17.86 7.96 vs pravastat in 

432.27 19.96 21.66 4.86 vs rosuvastat in 

518.37 41.82 12.40 2.33 vs simvastatin 

689.19 35.59 19.36 Rosuvastatin dominan t  

493.48 31.11 15.87 8.57 vs pravastat in 

432.27 23.99 18.02 4.82 vs rosuvastat in 

518.37 8.04 64.48 

689.19 5.25 131.28 

493.48 5.71 86.34 

432.27 4.76 90.91 

518.37 86 603.46 

689.19 74 934.12 

493.48 69 719.67 

432.27 63 687.23 

10.76 vs simvastat in 

Rosuvastatin dominan t  

63.48 vs pravastat in 

26.18 vs rosuvastat in 

144.51 vs simvastat in 

Rosuvastatin dominan t  

1070.18 vs pravastat in 

373.91 vs rosuvastat in 

ICER = incremental cost-effectiveness ratio; LDL-C = low-density lipoprotein cholesterol; TC = total cholesterol; HDL-C = 
high-density lipoprotein cholesterol; TG = triglycerides; Apo = apolipoprotein. 
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Figure 3. Mean annual costs and reductions in low-density lipoprotein cholesterol (LDL-C) for aggregated doses 
of each statin based on utilization patterns in British Columbia. Branded rosuvastatin was dominant 
(ie, had a greater effect at a lower cost) to branded atorvastatin. Generic simvastatin and pravastatin 
were associated with lower costs than the branded agents, but had a lesser effect on LDL-C. 

dian studies33,34). The results indicated that the ICER 
values decreased by -7%,  but this did not change over- 
all cost-effectiveness. Nonetheless, future studies should 
more systematically examine the impact of decreased 
adherence on real-world reductions in LDL-C and the 
associated cost-effectiveness implications. 

The study findings should be interpreted in light of 
several limitations. The study used efficacy data from 
a 6-week randomized clinical trial and assumed that 
efficacy would be unchanged over the 52-week study 
period. This assumption was supported by previous 
publications suggesting that the maximum LDL-C re- 
duction is achieved after 4 to 6 weeks of treatment and 
that efficacy remains constant over a 1-year period of 
continuous treatment. 18J9 Based on evidence suggest- 
ing no important differences in adverse events among 
the statins investigated, 21 these measures were not 
expected to influence the relative cost-effectiveness 
results and were not included in the analysis. Further- 
more, as with any economic analysis, the results may not 
be generalizable to areas beyond British Columbia. 

The dose-comparison analysis assumed that all pa- 
tients would continue the same statin and dose over 

the time horizon of 1 year. Only drug costs (and not 
the cost of treatment monitoring) were included in the 
model. Ory et a136 reported that only a small propor- 
tion (12.3%) of patients had a change in their statin 
regimen (a titration event) over a 1-year follow-up 
period, supporting the use of such a fixed-dose model. 
Although titration may be associated with increased 
costs for laboratory testing and physician visits, it would 
not be likely to change the overall cost-effectiveness 
ranking of the alternatives, as the main cost driver 
was annual drug costs. 

The primary focus of this study was the cost- 
effectiveness of the most commonly used doses of ro- 
suvastatin, atorvastatin, simvastatin, and pravastatin. 
From a health system perspective, it would also be 
important to understand the cost-effectiveness of indi- 
vidual statins as a whole based on the distribution of 
each dose used in clinical practice. 13 Therefore, the 
results of the statin-level aggregated analysis in this 
study complement those of the dose-to-dose compari- 
sons, indicating the cost-effectiveness of rosuvastatin 
in the management of lipid parameters in patients 
with dyslipidemia. 
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Figure 4. Cost-effectiveness acceptability curves fo r  the 4 statins. The intersection of 2 lines illustrates the 
monetaryvalue at which the likelihood of being cost-effective passes from one statin to another. The 
threshold is interpreted as the point at which both therapies are optimal 50% of the time, based on 
a monetary value for each percent decrease in low-density lipoprotein cholesterol (LDL-C). 

CONCLUSIONS 
Rosuvastatin was associated with the lowest mean 
cost per percent improvement in all lipid parameters, 
including LDL-C, TC/HDL-C, TC, HDL-C, TG, ApoB, 
and ApoB/ApoA-I, compared with the other com- 
monly used statins in British Columbia. In compari- 
sons of the most commonly used statin doses in Brit- 
ish Columbia, rosuvastatin 10 mg was associated with 
greater effectiveness at lower costs for most effective- 
ness measures evaluated compared with branded ator- 
vastatin 20 and 40 mg, generic simvastatin 20 and 
40 mg, and generic pravastatin 40 mg. Compared 
with generic pravastatin 20 mg, rosuvastatin 10 mg was 
more effective with respect to the percent reduction in 
TG, but at a higher cost. Given its drug-acquisition 
cost in Canada and its effectiveness in managing vari- 
ous lipid parameters and helping patients attain Cana- 
dian LDL-C goals, rosuvastatin 10 mg was the most 
cost-effective statin compared with the most frequent- 

ly used doses of atorvastatin, generic simvastatin, and 
generic pravastatin. 
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