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rosuvastatin, 5mg, 10mg, 20mg, film-coated tablets (Crestor®)             

SMC No. (725/11) 
AstraZeneca UK Ltd. 

 
09 September 2011  
 
The Scottish Medicines Consortium (SMC) has completed its assessment of the above product 
and advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on its use in 
Scotland.  The advice is summarised as follows: 

 
 
ADVICE: following a full submission 
 

rosuvastatin (Crestor®) is not recommended for use within NHS Scotland. 
 
Indication under review: Prevention of major cardiovascular events in patients who are 
estimated to have a high risk for a first cardiovascular event as an adjunct to correction of 
other risk factors. 
 
In a randomised, placebo-controlled, double-blind, multi-centre study, treatment with 
rosuvastatin was associated with a significantly reduced risk of first cardiovascular event 
versus placebo in patient sub-groups deemed to be high-risk when assessed using the 
Framingham equation and the SCORE algorithm.  
 
The submitting company did not present sufficiently robust economic analysis to gain 

acceptance by SMC.  
 

 
Overleaf is the detailed advice on this product. 
 
 
 
Chairman,  
Scottish Medicines Consortium 
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Indication 
Prevention of major cardiovascular events in patients who are estimated to have a high risk 

for a first cardiovascular event as an adjunct to correction of other risk factors. 

Dosing Information 
In the cardiovascular events risk reduction study, the dose used was 20 mg daily.  
 

Product availability date 
29 April 2010 

 

Summary of evidence on comparative efficacy 

 
Rosuvastatin is a competitive inhibitor of 3-hydroxy 3-methylglutaryl co-enzyme A (HMG-CoA) 

reductase, an enzyme involved in the production of cholesterol.  Rosuvastatin primarily acts in 
the liver to enhance the uptake and breakdown of low-density lipoprotein (LDL) and inhibit the 
synthesis of very-low-density lipoprotein. 
 
The indication under review is for an extension to the marketing authorisation; rosuvastatin has 
previously been accepted by the Scottish Medicines Consortium (SMC) for primary 
hypercholesterolaemia or mixed dyslipidaemia. Rosuvastatin is now also indicated for the 
primary prevention of major cardiovascular events in patients who are estimated to have a high 
risk for a first cardiovascular event as an adjunct to correction of other risk factors. In their 
submission the company requested that SMC considers the use of this product when positioned 
for use as a second-line treatment option for the primary prevention of cardiovascular events for 
patients in whom simvastatin is contra-indicated or not tolerated.   

 
In a randomised, double-blind, placebo-controlled, multi-centre study, JUPITER, patients with 
no history of cardiovascular disease (CVD) and over 50 years of age (over 60 for females) were 
recruited provided they had: a high-sensitivity C-reactive protein level ≥2mg/L, an LDL level 
<3.4mmol/L (130mg/dL), and a triglyceride level <5.6mmol/L (500mg/dL).  Following a 4-week 
run-in phase during which all patients received placebo, if good compliance was demonstrated 
(defined as taking more than 80% of the study medication) then patients were randomly 
assigned in a 1:1 ratio to either rosuvastatin 20mg daily (n=8,901) or placebo (n=8,901).  The 
primary outcome measure of the study was the occurrence of a first major cardiovascular event 
defined as: non-fatal myocardial infarction (MI), non-fatal stroke, hospitalisation for unstable 
angina, an arterial revascularisation, or death from cardiovascular causes. 
 

The study was terminated prematurely following a pre-planned review of interim results by an 
independent data monitoring board.  At study closure after a median follow-up of 1.9 years there 
were 142 cardiovascular events confirmed in the rosuvastatin group and 251 in the placebo 
group.  The rates of the primary endpoint were 0.77 per 100 person-years for rosuvastatin and 
1.36 per 100 person years for the placebo group.  The resulting hazard ratio for rosuvastatin 
was 0.56 (95% confidence interval [CI]: 0.46 to 0.69) and rosuvastatin treatment was associated 
with an absolute risk reduction of 1.2%.  Kaplan-Meier estimates were used to estimate the 
number of patients needed to treat with rosuvastatin to prevent the occurrence of one primary 
endpoint.  Two years treatment in 95 patients was required to prevent one endpoint and, over 
four years, the number needed to treat to prevent one endpoint was 31. 
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The European Medicines Agency granted the marketing authorisation for the indication under 
review on the basis of post-hoc sub-group analyses of patients at high-risk of cardiovascular 
events as determined using the Framingham equations or the SCORE risk algorithm endorsed 
by the European Society of Cardiology.  High-risk was defined as either a Framingham 10-year 
risk of >20% or a SCORE 10-year risk of ≥5%.  A third high-risk sub-group was created by 
extrapolating the SCORE algorithm to include patients over the cut-off age of 65 years.  The 
outcomes for patients in these high-risk sub-groups are presented in the table below. 

 

 

Event rate  
(per 100 person years) 

Absolute 
rate 
reduction 

Hazard ratio  
(95% CI) 

Rosuvastatin  Placebo  

Framingham 10-year risk >20% (rosuvastatin: n=786, placebo: n=772) 

Primary end-point 1.72 2.41 0.69 0.70 (0.43 to 1.14) 

MI/Stroke/CV death 0.94 1.82 0.88 0.50 (0.27 to 0.93) 

Total mortality 1.72 2.36 0.63 0.73 (0.46 to 1.17) 

SCORE 10-year risk ≥5% (extrapolated model) (rosuvastatin: n=4,619, placebo: 
n=4,683) 

Primary end-point 1.15 1.88 0.73 0.61 (0.48 to 0.78) 

MI/Stroke/CV death 0.69 1.20 0.51 0.57 (0.43 to 0.78) 

Total mortality 1.44 1.75 0.32 0.82 (0.66 to 1.02) 

SCORE 10-year risk ≥5% (capped model) (rosuvastatin: n=3,130, placebo: n=3,177)  

Primary end-point 1.11 2.01 0.9 0.56 (0.42 to 0.74) 

MI/Stroke/CV death 0.59 1.27 0.69 0.47 (0.32 to 0.68) 

Total mortality 1.5 2.06 0.56 0.74 (0.57 to 0.96) 

Table: Major cardiovascular events and all-cause mortality in high-risk sub-groups in the JUPITER study.
 

CI = confidence interval, MI = myocardial infarction, CV = cardiovascular.  

 

Summary of evidence on comparative safety 

 
In the full study population, a similar proportion of patients in each group experienced a serious 
adverse event (15% each).  Adverse events experienced by patients assigned to rosuvastatin 
were similar to those taking placebo with the exception of newly diagnosed diabetes mellitus. 
Slightly more patients taking rosuvastatin were subsequently diagnosed with diabetes mellitus 
compared to those taking placebo; 3.0% versus 2.4% respectively.  This has been reflected in 
the summary of product characteristics for rosuvastatin. 
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There was one case of rhabdomyolysis in a patient taking rosuvastatin. 
 

Summary of clinical effectiveness issues 

 
The submitting company initially requested that SMC consider the use of rosuvastatin when 
positioned for use as a second-line treatment option for the primary prevention of cardiovascular 
events for patients in whom simvastatin is contra-indicated or not tolerated.  Further to receipt of 
advice from the New Drugs Committee the company adjusted the proposed positioning to use 
only in patients in whom simvastatin is contra-indicated due to the potential for cytochrome P-
450 induced drug interactions (see Summary of comparative health economic evidence).  
 
The company considered that pravastatin 40mg was the only comparator relevant for this 
positioning and, as there are no direct comparative data, included an adjusted indirect 

comparison using the Bucher method in their submission to SMC.  An adjusted indirect 
comparison comparing rosuvastatin 20mg with atorvastatin 10mg was subsequently submitted 
by the company at the request of SMC as atorvastatin was considered to be a relevant 
comparator for patients who are intolerant of simvastatin.  There were some limitations to both 
comparisons which made the interpretation of results difficult, principally uncertainty around the 
comparative baseline risk of CVD between the studies compared, and the different endpoints 
used in the studies.  Sensitivity analysis was provided to attempt to explore the validity of 
assumptions made. Some of the relative risk reductions for outcomes were not significantly 
different between rosuvastatin 20mg and pravastatin 40mg, and there was no significant 
difference in relative risk when rosuvastatin 20mg was compared with atorvastatin 10mg.  
 
The pivotal study was well conducted and there was little risk of bias identified.  There were no 

differences in the proportion of patients lost to follow-up or dropping out of the study groups, and 
over 90% of patients completed the study.  The primary outcome was a composite of direct 
health outcomes that would have real impact on patients.  In the full study population, 
rosuvastatin resulted in a significant reduction (44%) in the relative risk of patients experiencing 
a cardiovascular event compared with placebo.  Patients classified as high risk according to the 
Framingham risk assessment score had a 30% reduction but this did not reach statistical 
significance, which may be because of insufficient power in this post-hoc sub-group analysis.  In 
contrast, patients classified as high risk according to the SCORE algorithm or using a modified 
version of SCORE (which extrapolated the model to include patients over 65 years of age) had 
statistically significant relative risk reductions of 44% and 39% respectively. 
 
In Scotland, the recommended methodology for assessing a patient‟s cardiovascular risk is the 

ASSIGN tool. This was developed for use in Scotland to account for the potential for under- or 
over-estimation of risk when using the Framingham equations in patients from different social 
backgrounds.  JUPITER was designed to recruit patients considered high risk of CVD because 
of elevated levels of high-sensitivity C-reactive protein in their blood.  This biochemical factor is 
not a variable in the ASSIGN risk assessment, Framingham equation, or in the SCORE 
algorithm.  Furthermore, the size of the treatment effect and the size of the sub-groups at high-
risk of cardiovascular events in JUPITER varied depending upon the risk assessment tool used. 
It is unclear what the size of the treatment effect would be for Scottish patients classified at high 
risk according to the ASSIGN tool.  
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The study randomised patients who had satisfactorily completed the placebo run-in, i.e. those 
who had demonstrated at least 80% compliance. The benefits of rosuvastatin may not 
generalise to patients with poor adherence to the prescribed treatment.  
  
From the patient‟s perspective, rosuvastatin can be taken at any time of day and this may be an 
advantage over simvastatin and pravastatin which should be taken in the evening.  In addition, 
there are restrictions for patients taking simvastatin or atorvastatin when ingesting grapefruit 

juice which do not apply in patients prescribed rosuvastatin.   
 

Summary of comparative health economic evidence 

 
The submitting company provided a cost-utility analysis using a Markov model to compare 
rosuvastatin 20mg/day with pravastatin 40mg/day for the primary prevention of cardiovascular 

events in CVD-free patients who are at high risk of a CVD event (a >20% 10 year CVD risk) and 
in whom first-line simvastatin is not tolerated or contraindicated.  The New Drugs Committee 
questioned the use of pravastatin as the only comparator as atorvastatin is widely used in 
Scottish practice when simvastatin is not tolerated. The company responded to request that 
SMC consider a revised positioning i.e. the use of rosuvastatin only in patients who are unable 
to receive simvastatin due to concomitant use of medicines that influence cytochrome P-450 
metabolism. The company claimed that in this patient cohort atorvastatin would not be a 
relevant comparator as it has a similar metabolic pathway to simvastatin and would therefore 
also be inappropriate if simvastatin is contra-indicated due to the potential for drug interactions.  
 
The model used was adapted from a published model developed by a National Institute for 
Health and Clinical Excellence (NICE) Assessment group. The Markov health states 

represented primary and secondary CVD events for which there were data available (unstable 
angina, MI, transient ischaemic attack (TIA), CVD death, non-CVD death).  Non-fatal strokes 
were also allowed for in the model. The time horizon adopted was lifetime, with this extending to 
a maximum of 100 years.  The primary evidence base for the comparison of rosuvastatin versus 
pravastatin was from an adjusted indirect comparison as described in the clinical effectiveness 
section.  This provided the estimates of relative risks of primary CVD events which were applied 
to baseline CVD event rates.  The baseline primary CVD event rates for the CVD-free cohort 
were estimated using data for an untreated population from UK registries. These data were 
previously used in published economic modelling performed as part of a NICE technology 
appraisal, and adjusted for the impact of the now standard use of aspirin from a published meta-
analysis of aspirin versus placebo.  Baseline secondary CVD event rates were based on the 
Nottingham Heart Attack Register and the South London Stroke Register, which were also used 

for the NICE technology appraisal, although they have been adjusted for the now standard use 
of a statin for secondary prevention.  
 
Utility estimates related to CVD events were drawn from a systematic review of the literature 
and where possible values that were UK based, EQ 5D derived and published since 2007 were 
applied.  Resource use estimates for tests and extra GP visits for dose titration for rosuvastatin 
were included, and costs of CVD events drawn from published literature.  
 
The base case cost-effectiveness measures were presented for 24 cohorts representing 
combinations of gender (male/female) and CVD risk (>20%, >25%, >30%) and starting age (45, 
55, 65, 75).  Cost per quality adjusted life year (QALY) gained for rosuvastatin ranged from 
£1,303 for males aged 55 years with >30% risk of primary CVD to £7,491 per QALY gained for 
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males aged 75 and 20% risk of CVD.  For females, the ICER range was similar (£1,342/QALY 
for 55 year olds with >30% risk to £7,256/QALY for 75 year old with >20% risk).  A weighted 
average cost-effectiveness based on age/gender distributions in Scotland provided an overall 
estimate of £5,527 per QALY gained.   
 
Sensitivity and scenario analysis indicated that the results were most sensitive to the relative 
risk for primary prevention of stroke for rosuvastatin versus pravastatin, with the ICER range 

increasing to over £10,000/QALY and in some cases to between £20,000 and £30,000 per 
QALY across the cohorts when the upper confidence limit for relative risk was used.  The ICERs 
were also sensitive to the use of an alternative approach used to estimate the relative risks of 
CVD events for rosuvastatin versus pravastatin from the indirect comparison (increasing the 
ICERs range to about £2,700 to £11,100/QALY gained across the gender/CVD risk/age cohorts  
or £8,697 per QALY for a weighted average population with a baseline CVD risk of >20%).  The 
analysis also showed some sensitivity to time horizons less than 20 years from starting age, 
increasing ICERs to over £20K/QALY if a 10 year time horizon was used for patients with a 
>20% CVD risk.  
 
A key limitation with the economic evaluation is the lack of clarity about the company‟s proposed 
positioning for rosuvastatin and the relevance of atorvastatin (which has a significantly higher 

price than pravastatin) as a comparator.   Upon request from NDC, the submitting company 
provided some additional analysis to illustrate the cost-effectiveness of rosuvastatin compared 
to atorvastatin.  This was helpful and would suggest a comparable level of cost-effectiveness to 
the pravastatin analysis. The submitting company subsequently revised the proposed 
positioning for rosuvastatin to request that SMC consider its use in patients in whom simvastatin 
is contra-indicated due to the potential for cytochrome P450 induced drug interactions. Given 
this revised positioning, SMC accepted that pravastatin was the appropriate comparator.  
 
Limitations of the comparison with pravastatin included: 
 

 Some uncertainty over the representativeness of the baseline CVD risk estimates from 

the pivotal study to the Scottish population. 

 Some uncertainty over whether the alternative method for estimating relative risks of 
rosuvastatin versus pravastatin from the indirect comparison should have been used as 
the base case.  

 Consideration could be given to rosuvastatin 10mg as a comparator. 

 The cost-effectiveness results were based on non-significant relative risk reductions 
from the indirect comparisons. The submitting company provided some revised analyses 
where only significant differences were retained in the model.  This resulted in a cost per 
QALY of £10,723 versus pravastatin for the base case weighted average ratio.  If the 
alternative approach to measuring relative risks was used and only significant 
differences retained in the analysis, the cost per QALY was £80,919 for the weighted 
average analysis versus pravastatin. This indicated that uncertainty surrounding the 
indirect comparison had a significant impact on the cost-effectiveness results. 

 Some limitations in the indirect comparison in terms of comparability of the studies, and 

lack of data for some primary CVD events (unstable angina, TIA) with the base case 
assumptions possibly favourable for rosuvastatin.  Sensitivity analysis indicated a small 
impact on the cost/QALY gained results of assuming no difference in rates for these 
CVD events. 

 The estimated costs of non-fatal stroke possibly being on the high side, slightly favouring 
rosuvastatin but the impact on cost-effectiveness was relatively small. 
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Given these issues the submitting company did not present a sufficiently robust economic case.  
 

Summary of patient and public involvement 

 
A Patient Interest Group Submission was not made. 
 

Additional information: guidelines and protocols 

 
The Scottish Intercollegiate Guidelines Network guideline 97, “Risk estimation and the 
prevention of cardiovascular disease”, published in February 2007 considered asymptomatic 
individuals to be at high risk if they are assessed as having ≥20% risk of a first cardiovascular 
event over ten years.  It recommended that people with a high cardiovascular risk should have 
interventions aimed at changing lifestyle and be considered for medicines to reduce their 
absolute risk.  

 Simvastatin at a dose of 40mg/day is recommended for all high-risk adults over 40 years 

following an informed discussion of the risks and benefits of treatment.  

 Patients started on a statin should be advised to report unexplained muscle pains or 
other adverse effects promptly, especially if associated with fever or malaise.  

 If such effects are mild, a different statin may be tried and/or the statin dose reduced 
after discussing the risks involved with the patient. 

 If severe side effects are experienced statin therapy should be discontinued. 

 Patients who are using medications that influence cytochrome P450 metabolism should 
avoid concomitant use of atorvastatin or simvastatin. In such cases, pravastatin is an 
acceptable alternative lipid lowering therapy. 

 
In June 2008, the National Institute for Health and Clinical Excellence published “Clinical 
guidelines and evidence review for lipid modification: cardiovascular risk assessment and the 
primary and secondary prevention of cardiovascular disease”.  Statin therapy is recommended 

as part of the management strategy for the primary prevention of cardiovascular disease (CVD) 
for adults who have a 20% or greater 10-year risk of developing CVD.  Risk should be estimated 
using an appropriate risk calculator.  A statin with a low acquisition cost should be prescribed, 
and specifically for the primary prevention of CVD, simvastatin 40mg daily is recommended.  An 
alternative such as pravastatin is considered a suitable alternative if there are potential drug 
interactions or if simvastatin is contra-indicated. “Higher intensity statins should not routinely be 
offered to people for the primary prevention of CVD. „Higher intensity statins‟ are statins used in 
doses that produce greater cholesterol lowering than simvastatin 40mg, for example simvastatin 
80mg.”  The guideline does not recommend a target for total or LDL cholesterol level for 
patients prescribed a statin for primary prevention.   
 
The guidelines predate the licensing of rosuvastatin for the primary prevention of CVD.  

 

Additional information: comparators 

 
Other lipid-lowering therapies that are licensed for the primary prevention of cardiovascular 
disease are: simvastatin, pravastatin, atorvastatin and rosuvastatin 10mg.  
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Cost of relevant comparators 

 
Drug Dose Regimen Cost per year (£) 

 

Rosuvastatin 10 - 20mg taken orally once daily 234 -338 

Atorvastatin  10mg taken orally once daily 169 

Pravastatin  40mg taken orally once daily 33 

Simvastatin  40mg taken orally once daily 14 
Doses are for general comparison and do not imply therapeutic equivalence. Costs from eVadis on 4 July 
2011. 

 

Additional information: budget impact 

 
The submitting company estimated the population eligible for treatment (CVD-free but with a 10 
year risk of CVD greater than 20% and with contraindications to or intolerance of simvastatin) to 
be 50,567 people. This represents 9.5% of the estimated primary prevention population 
currently being treated with a statin in Scotland.  Based on an estimated uptake of 10% in year 

1 (4,086 patients), and 40% in year 5 (17,441 patients), the impact on the medicines budget 
was estimated at £1.3 million in year 1 and £5.9 million in year 5. The net impact after 
displacement of pravastatin is estimated to be £1.2 million in year 1 and £5.3 million in year 5. 
Additional resource costs for additional GP visits for rosuvastatin initial dose titration, and 
resource savings relative to pravastatin due to reduced CVD events were estimated. The 
budget impact estimates did not include any assessment of potential atorvastatin displacement 
for patients intolerant to simvastatin.   
 
These estimated were based on the positioning initially proposed by the submitting company. 
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This assessment is based on data submitted by the applicant company up to and including 12 
August 2011. 
 
Drug prices are those available at the time the papers were issued to SMC for consideration. 
These have been confirmed from the eVadis drug database.   SMC is aware that for some 

hospital-only products national or local contracts may be in place for comparator products that 
can significantly reduce the acquisition cost to Health Boards. These contract prices are 
commercial in confidence and cannot be put in the public domain, including via the SMC 
Detailed Advice Document. Area Drug and Therapeutics Committees and NHS Boards are 
therefore asked to consider contract pricing when reviewing advice on medicines accepted by 
SMC. 
 
Advice context: 
 
No part of this advice may be used without the whole of the advice being quoted in full.  

 
This advice represents the view of the Scottish Medicines Consortium and was arrived at after 

careful consideration and evaluation of the available evidence. It is provided to inform the 
considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in 
determining medicines for local use or local formulary inclusion. This advice does not override 
the individual responsibility of health professionals to make decisions in the exercise of their 
clinical judgement in the circumstances of the individual patient, in consultation with the patient 
and/or guardian or carer. 


