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Summary
Description of proposed service

The service evaluated in this review is the use of atorvastatin, fluvastatin, pravastatin,
rosuvastatin and simvastatin for the prevention of cardivascular events.

Epidemiology and background

Cardiovascular disease is one of the major causes of premature death in the United Kingdom
(UK), accounting for 35% of premature deaths in men and 27% in women. It is also a significant
cause of morbidity.

The three major manifestations of cardiovascular disease are:
e  coronary heart disease (CHD), including myocardial infarction (heart attack) and
angina
e  cerebrovascular disease (transient ischaemic attack and stroke)
e  peripheral arterial disease (obstruction of the arteries carrying blood to the legs or,
less commonly, the arms).

A number of risk factors for coronary heart disease have been identified; these include
hyperlipidaemia. Some of these risk factors (e.g. smoking, obesity, and hypertension) can be
modified, treated or controlled. Others (e.g. age, sex and ethnicity) cannot. Cholesterol lowering
is only one of a number of methods of reducing the risk of coronary heart disease. CHD risk can
also be reduced by changes in life style, such as smoking cessation, exercise and the use of
cholesterol-lowering diets along with non-cholesterol drug treatments, including aspirin and anti-
hypertensives. The cost-effectiveness of statins must be seen in the context of these other
interventions.

Number and quality of studies, and direction of evidence

Thirty-one randomised studies were identified which compared a statin with placebo or with
another statin, and which reported clinical outcomes. Meta-analysis of the available data from the
placebo-controlled studies indicates that, in patients with or at risk of cardiovascular disease,
statin therapy is associated with a reduced relative risk of all-cause mortality, cardiovascular
mortality, CHD mortality and fatal myocardial infarction (MI), though not of fatal stroke. It is
also associated with a reduced relative risk of morbidity (nonfatal stroke, nonfatal MI, transient
ischaemic attack, unstable angina) and of coronary revascularisation. It is not possible, on the
evidence available from the placebo-controlled trials, to differentiate between the clinical efficacy
of atorvastatin, fluvastatin, pravastatin and simvastatin. There is, however, no evidence from
randomised controlled trials (RCTs) for the effectiveness of the 10mg over the counter dose of
simvastatin in preventing clinical events.

No relevant studies of rosuvastatin were identified which reported clinical outcomes. Thus,
although there is RCT evidence to suggest that rosuvastatin is more effective than atorvastatin,
pravastatin and simvastatin in reducing both total and LDL cholesterol, it is not possible to prove
that these reductions translate into comparable reductions in clinical events.

There is limited evidence for the effectiveness of statins in different subgroups. There is no
evidence that statins differ in their effectiveness in primary compared with secondary prevention,

11



in women compared with men at a similar level of cardiovascular risk, in people with diabetes
compared with those without, or in people aged 65 and over compared with those younger than
65. In renal transplant patients, statin therapy is associated with a reduced risk of CHD death or
nonfatal MI. However, no benefit has been demonstrated in cardiac transplant patients. For
ethical reasons, no placebo-controlled trials have been carried out in patients with familial
hypercholesterolaemia. The only randomised trial in this group therefore compared two statins,
and found no significant difference between them. People from the Indian subcontinent are
known to be at increased risk of cardiovascular disease. However, no placebo-controlled studies
were found which studied the clinical effectiveness of statins in this population.

Safety

Although concerns have been raised about rosuvastatin, statins are generally considered to be
well tolerated and to have a good safety profile. This view is generally supported both by the
evidence of the trials included in this review and by post-marketing surveillance data. Although
increases in creatine kinase and myopathy have been reported, rhabdomyolysis and
hepatotoxicity are rare. However, some patients may receive lipid-lowering therapy for as long as
50 years, and long-term safety over such a time-span remains unproven.

Summary of cost effectiveness evidence
Review of existing cost effectiveness literature

A review was undertaken to identify and evaluate studies exploring the cost effectiveness of
statins in primary and secondary prevention of CHD and CVD in the UK. Electronic literature
searches identified 206 potentially relevant publications. Of these only five UK studies satisfied
all inclusion and exclusion criteria and formed the basis of the review. These studies were
assessed for quality using components of the BMJ and Eddy checklists. All scored well on
modelling methodologies and presentation of results. Twelve non-UK cost-effectiveness studies
were retained to inform on methodological issues for use in the SCHARR cost-effectiveness
model.

Comparison of the results of the UK was difficult due to the different objectives, populations and
costings used. All studies reported on cost per Life Year gained (LYG) rather than cost per
Quality-Adjusted life year (QALY). Four of the five studies had similar results in primary
prevention treatment, results varied between £8,000 (k) and £30 k depending on baseline risk.
One study estimated cost-effectiveness at £136 k which appears anomalous compared to the other
studies. Cost-effectiveness in secondary treatment was estimated in two studies and ranged from
£6 k to £40 k.

As part of their industry submissions to NICE, Pfizer, Novartis, Bristol-Myers Squibb and Astra
Zeneca presented cost-effectiveness models. These were critiqued using the combined BMJ and
Eddy framework. Of the four models submitted, two (Pfizer/Astra Zeneca) used the surrogate
endpoint of cholesterol lowering for predicting reductions in clinical endpoints and two
(Novartis/BMS) used trial evidence on reductions in clinical endpoints. The time horizon in the
four models varied between 5 years and lifetime. Of the two models using surrogate outcomes the
results are similar in primary treatment, with estimated cost per QALY below £10k. In the Pfizer
model (atorvastatin), the results suggest little difference in cost-effectiveness between primary
and secondary treatment, whilst in the Astra Zeneca model (rosuvastatin) treatment is reported to
be less cost-effective in secondary treatment. Novartis evaluate fluvastatin for the prevention of
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cardiac events following PCI, with an estimated cost per QALY at £3.2k. BMS evaluate
pravastatin in CHD/CVD prevention. In secondary treatment pravastatin dominates in the
basecase and in primary prevention at an average baseline risk of 15% seen the cost per LYG is
around £5k-£8k. The within trial economic analysis of simvastatin by MSD produced results in
secondary prevention of a similar magnitude to the Novartis and Pfizer evaluations. Overall,
considering the differences in techniques and objectives, the results could be considered to be of a
similar order of magnitude for both primary and secondary prevention. The exception is perhaps
the secondary prevention results for rosuvastatin which are markedly higher than the other
evaluations.

ScHARR model

A Markov model has been developed to explore the costs and health outcomes associated with a
lifetime of statin treatment using a UK NHS perspective. Data from UK epidemiological studies
are used to inform event rates and are combined with results from the meta-analysis of RCT
evidence on the effectiveness of statins to model the relative risk reductions of event rates for
patients on statin therapy. Input parameters are assigned probability distributions to reflect their
imprecision and Monte Carlo simulations are performed to reproduce this uncertainty in the
results. Results are presented in terms of quality-adjusted life years (QALY) for both primary
and secondary prevention of CHD/CVD events. Costs are at 2004 prices and discount rates of 6%
and 1.5% are applied to costs and health benefits respectively.

The model utilises a cohort of 1,000 patients at a specified annual risk of a CHD event. The
model is run separately for each age group, sex and risk level. Patients progress through the
model from the chosen starting age until they either die or reach the age of 100 years.

For the primary prevention analyses, all patients commence the evaluation in the event free health
state. During each annual cycle of the model, a proportion of patients enter one of the qualifying
event health states: MI, stable angina, unstable angina, CHD death, TIA, stroke, CVD death or
death through other causes while the remainder remain in the event free state. For the secondary
prevention analyses all patients commence in either post MI, post stable angina, post unstable
angina, post TIA or post stroke health states. In each subsequent cycle, patients in a non-fatal
health state may move to a subsequent event state, die through CHD or CVD or other causes, or
remain in the same state.

The probability of a patient moving between health states depends on both the current health state
and age. The model cycles annually with patients moving between health states until all patients
have entered a fatal health state or reached 100 years when it is assumed that all patients will die.

The basecase analysis considers the cost effectiveness of statins for a population with CHD or at
risk of CHD, taking into account CHD outcomes only. This complies with the scope specifically
requested by the Department of Health to only consider coronary heart disease. Two further
scenarios were explored to take into account the growing evidence on the impact of statins on
reducing stroke events. Scenario 1 is as the basecase but also takes into account the potential of
statins to reduce stroke events in patients with a history of CHD. Scenario 2 explores the costs
and benefits associated with statin treatment in reducing CVD events for patients with or at risk
of CVD, with all patients entering the treatment arm of the model assumed to receive benefits
associated with statin treatment.

Assumptions

13



UK specific incidence rates have been used to ensure patients entering the model match the likely
distribution of events in the UK. Incident rates for primary CHD events are taken from the
Bromley Coronary Heart Disease Register, TIA and stroke from the Oxfordshire Community
Stroke Project.

The cohort of patients in each primary prevention analysis start at a selected annual CHD risk.
As the ratio of CHD to CVD risk changes by age and sex, the corresponding CVD risk was
calculated using published algorithms. The incidence rates were combined with the respective
chosen CHD and corresponding calculated CVD annual risks to model the probability of a
primary CHD or TIA/stroke event. In addition, as the risk of CHD and CVD increases naturally
by age over time, for patients remaining in the event free state it was assumed that their risk and
thus the probability of a primary event increased during the analyses.

Published UK prevalence rates are used to distribute patients to initial health states for the
secondary prevention evaluations. For angina, MI and stroke these are taken from the British
Heart Foundation Statistics Database while evidence from Bots et al is used to inform prevalence
rates for TIA.

UK specific data is used wherever possible to ensure event rates match the likely distribution in
the UK. Two main sources have been used: with the exception of stable angina, for patients
with a primary CHD event, the occurrence of further Mls, strokes and vascular deaths are derived
from patients on the Nottingham Heart Attack Register (NHAR) while the probabilities of
subsequent strokes and vascular deaths for patients with a history of a stroke are derived from
patients on the South London Stroke Register (SLSR). TIA transitions are taken from a study by
Rothwell et al. Stable angina transitions were taken from Juul-Mohler et al, a double blind
comparison of aspirin with placebo in patients with a history of chronic stable angina without a
previous MI. To account for the proportion of patients dying from non-vascular causes, interim
life tables published by the UK Government Actuary Department, were adjusted using the
applicable deaths cited in the national mortality statistics for England and Wales.

The benefits associated with statin treatment are modelled by applying the relative risks observed
from meta-analysis of statin RCTs to the events predicted in the model. Given that trials of
rosuvastatin report only on the intermediate endpoint of cholesterol lowering and there is
currently no direct trial evidence of the effect of rosuvastatin on morbidity and mortality, the
ScHARR model has also been adapted to calculate the risk of CHD (morbidity and mortality)
using a Framingham risk equation. There are, however a number of issues concerning the
estimation of cost-effectiveness when using Framingham equations in modelling the link between
cholesterol lowering and CHD risk.

Costs of health states were based on a review of published evidence to obtain the most recent and
appropriate costs. First year costs and subsequent year costs are assigned for each of the different
health states modelled. The annual cost of statins is a weighted average cost for all statins,
(weighted by the trial evidence) for different statins at different dosage. The costs of liver
function test, cholesterol tests and creatinine kinase test are included in the analysis. Given that
statins have a good safety profile, and adverse events are rare, costs of managing adverse events
are not modelled.

The utility of the general population is assumed to vary by age, based on data from Kind and

Dolan using the EuroQol EQ-5D questionnaire. A literature review has been undertaken in order
to identify utility estimates for health states within the model. These have been used as multipliers
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to adjust the age-related utility of the general population following an event. It is assumed that
there is no disutility for patients on statins.

Results- basecase analysis

The cost effectiveness of statins depends on the CHD risk in the population treated and the age
and sex of the population under consideration. Cost effectiveness results are presented for males
and females at ages 45 to 85 in 10 year age bands.

In secondary prevention the cost per QALY is estimated to vary between around £10 k and £17 k
between age 45 and age 85, with ICERs increasing with age but with little difference between
males and females. These results are sensitive to the modelling time frame and to the discount
rates. The results of probabilistic sensitivity analysis show that, using a threshold of £20 k per
QALY, statin therapy is cost effective for all patients with a history of CHD.

In primary prevention the estimated ICERs vary according to risk level and age. The estimated
average ICER by risk level rises from around £20 k to £28 k for men between 3% and 0.5% CHD
risk and between £21 k and £57 k for women. There is however significant variation by age
within risk levels. At an annual CHD risk of 3%, the estimated cost per QALY ranges from £10 k
to £37 k for males and from £14 k to £48 k for females between the ages of 45 and 85. At aged 85
the estimated cost per QALY rises from £37 k (£48 k) for males (females) at 3% CHD risk, to
around £105 k (£111 k) for males (females) at 0.5% CHD risk.

Results - alternative scenarios

Alternative scenarios have also considered the cost effectiveness in statins in the wider context of
CVD risk and outcomes. For scenario 1 (CHD analysis with CVD outcomes) the ICERs are
similar to the basecase results (CHD analysis). For scenario 2 (CVD analysis) the ICERs are
substantially lower than the basecase results due to the additional impact of exploring the effect
of statin treatment on reducing stroke and TIA events for all patients.

Limitations of cost-utility estimates

One of the major limitations of the analyses is the requirement to extrapolate well beyond the
timeframe of the trial period. This period of extrapolation will be longer for younger patients and
therefore the results for the lower age bands are subject to greater uncertainty. In addition the
analyses for primary prevention are extrapolating effectiveness results from higher risk primary
prevention populations, to the treatment of populations at much lower risk and have to be treated
with caution.

The analyses are sensitive to the cost of statin, and the future cost of statins is a key unknown.
Therefore the cost effectiveness results will need to be reviewed in the light of any significant
changes in the price of statins.

These analyses do not take in to account the costs of identifying and screening the relevant
population. In primary prevention as the risk threshold gets lower the size of the population
eligible for treatment increases. The number of patients who will require regular monitoring will
expand, placing additional demands on staff and resources at GP surgeries.
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Modelling clinical outcome on cholesterol lowering inherently favours drugs that are more potent
at lowering cholesterol. In the absence of strong and conclusive evidence on the relationship
between cholesterol lowering and clinical endpoints cost effectiveness results for rosuvastatin are
subject to significant uncertainty. Evidence on clinical endpoints is therefore required.

The role of statins must be seen in the context of other interventions to reduce CHD risk,
including smoking cessation, exercise and the use of diet, as well a range of drug treatments, such
as anti-hypertensives, beta-blockers and aspirin. Several of these interventions have been shown
to be more cost-effective than statins. Use of other interventions prior to statin prescribing to
reduce CHD risk potentially has the effect of reducing an individual’s risk to levels below which
they would become eligible for statin treatment. Therefore significant efforts need to be made to
ensure that use of other interventions of equivalent proven efficacy are optimised, to minimise the
potential NHS impact of statin prescribing.

e  Generalisability of the findings

The generalisability of the findings is limited by the exclusion, in some studies, of patients who
were hypersensitive to or intolerant of statins, who were known to be unresponsive to statins, or
who were not adequately compliant with study medication during a placebo run-in phase. A
considerable proportion of patients with or at risk of CHD may have been excluded in this way.
Consequently, the treatment effect may be reduced when statins are used in an unselected
population.

There is a major question regarding the generalisability of the results of RCT evidence into
routine clinical practice. Effectiveness of statins in routine clinical practice could well be lower
than suggested by the trials due to a number of issues, particularly compliance and continuance.
However sensitivity analysis on compliance and continuance assumptions shows that the impact
on cost effectiveness results is not likely to be significant.

e  Need for further research

Robust published evidence on quality of life, compliance and continuance is required to ensure
that cost effectiveness results are as robust as possible.

The current analyses are based on extrapolating results from much higher risk patients to the
treatment of very normal people. Large outcome studies at lower CHD/CVD risk thresholds
would be useful in order to determine if the relative risk reduction figures remain valid at lower
risk levels and to determine to what extent potential disutility due to statins may become an issue
as treatment is extended to a vast proportion of the “well” population.

Given the uncertainty of the results of the surrogate endpoint analysis clinical endpoint data for
rosuvastatin is required.

Future service implementation research is important, particularly on effective policies for
targeting low risk populations. Research on the attitudes of low risk patients and relatively
healthy younger 45 year olds to taking lifetime medication is required, along with research into
the optimal methods of explaining risks and benefits of treatment to patients so that they can
make informed choices. Explanation will need to be valid across the social and ethnic spectrum of
society.
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The electronic literature searches identified 8308 potentially relevant articles. Of these, 157
articles were identified by the sifting process as relating to 40 randomised controlled trials
which met the inclusion criteria (see Figure 1).
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Figure 1 Summary of Study Selection and Exclusion: Electronic Literature
Searches

Potentially relevant articles identified
and screened for retrieval: N=8308

Papers rejected at the title stage:
N=7405

Total abstracts screened: N=903

Papers rejected at the abstract stage:
N=604

A 4

Total full papers screened: N=299

Full papers excluded: N=142

A 4

Total full papers accepted: N=157
(relating to 40 studies of clinical
effectiveness)

A further five relevant studies (3T, " 4D, * ASAP, ¥ DALI* and Sato 200183), which were
reported in articles identified by the electronic literature searches, had been rejected during
the sifting process as their relevance was not apparent; they were subsequently identified from
citations, as were three studies (the ALLIANCE, ** ESTABLISH* and REVERSAL®® studies)
which were not picked up by the electronic searches.

3.2.1.2 Number and type of studies included

A total of 48 individual RCTs met the review inclusion criteria. A full list of these studies,
with the identified papers relating to them, may be found in Appendix 2.

In addition, a further 13 potentially relevant studies were identified which are still ongoing, or
for which the data are unavailable; these are listed in Appendix 3.

3.2.1.3 Number and type of studies excluded, with reasons
As may be seen from section 3.2.1.1 above, a very large number of studies which were
identified by the electronic literature searches did not meet the inclusion criteria, and were

therefore excluded as part of the sifting process. It is not practical to provide details of all
these studies, and details are therefore given only of those studies which were excluded at the
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full paper stage, and then only if the reason for exclusion is not immediately apparent from
the full text. Such studies, and the reasons for their exclusion, are listed in Appendix 4. For
clarity, this Appendix also lists all those clinical trials discussed in the company submissions
which did not meet the inclusion criteria, together with at least one reason for their exclusion.

3.2.1.4 Tabulation of quality of studies
The quality of studies relating to each intervention is tabulated in Appendix 5.

It is only possible here to comment on the quality of those studies as reported in published
articles. A surprising number of studies (19/48) did not provide enough information to allow
the reader to judge whether the allocation of patients to treatment groups was truly random,
even using generous criteria (ie assuming that randomisation which was said to be by
minimisation or block randomisation was performed by computer or some other adequate
technique, even if that was not specified). Even fewer studies (27/48) indicated whether
allocation to treatment groups was adequately concealed.

Most studies were double-blind. However, only one (the LIPS study) assessed the success of
the blinding process, and then only informally. In that study, anecdotal evidence suggested
that many patients were aware of their total cholesterol levels, as these had been tested by
their primary care physicians, and were therefore no longer blinded to the effects of treatment.
¥7 Clearly, this may also have occurred in other studies. If patients in the control group were
aware of their cholesterol levels, they may have sought to reduce them either by modifying
their behaviour or by seeking non-study lipid-lowering therapy, thus reducing the apparent
effect of the study therapy.

Many studies reported the presence of cointerventions which were not equally distributed
between treatment groups and which therefore potentially influenced the study outcome. Such
cointerventions most commonly took the form of statin or other lipid-lowering therapy in the
control group. The probable impact of such cointerventions is discussed in section 3.2.1.5.2.6
below. Of the studies which do not report such cointerventions, only two (FLARE, ** LiSAY)
specifically stated that the use of non-study lipid-lowering therapies was prohibited during the
study. In a third study (Mehra 2002), no use appeared to have been made of non-study lipid-
lowering therapies. *°

3.2.1.5 Placebo-controlled studies
3.2.1.5.1 Quantity and quality of research available: placebo-controlled studies

28 RCTs were identified which compared a statin with placebo and which reported relevant
outcomes: 4D, 4S, Aronow 2003, ASCOT-LLA, CAIUS, CARDS, CARE, CIS, DALI,
FLARE, FLORIDA, HPS, KAPS, LIPID, LIPS, LiSA, MAAS, Mohler 2003, Mondillo 2003,
Oxford Cholesterol Study, PLAC I, PLAC II, PMSG, PREDICT, PROSPER, REGRESS,
SCAT, WOSCOPS. Of these, five used atorvastatin (4D, ASCOT-LLA, CARDS, DALI,
Mohler 2003), four used fluvastatin (FLARE, FLORIDA, LIPS, LiSA), eleven pravastatin
(CAIUS, CARE, KAPS, LIPID, PLAC I, PLAC II, PMSG, PREDICT, PROSPER,
REGRESS, WOSCOPS) and eight simvastatin (4S, Aronow 2003, CIS, HPS, MAAS,
Mondillo 2003, Oxford Cholesterol Study, SCAT) (for further details, see Appendix 6). These
studies are set out by prevention category in Table 14.
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Table 14:

Placebo-controlled studies by prevention category

Primary CVD | Primary CHD | Secondary Secondary Mixed primary
prevention prevention CHD CVvD and secondary
prevention prevention prevention
CAIUS CAIUS 4S8 4S8 4D
CARDS CARDS CARE CARE HPS
ASCOT-LLA CIS CIS KAPS
DALI FLARE FLARE Oxford
FLORIDA FLORIDA Cholesterol
LIPID LIPID Study
LIPS LIPS PMSG
LiSA LiSA PROSPER
MAAS MAAS WOSCOPS
PLACI PLACI
PLACII PLACII
PREDICT PREDICT
REGRESS REGRESS
SCAT SCAT
Aronow 2003
Mohler 2003
Mondillo 2003
3.2.1.5.2 Assessment of effectiveness: placebo-controlled studies

As noted earlier, the evidence from all the placebo-controlled studies will be presented first.
Evidence will then be presented in relation to the different prevention categories in turn,
starting with primary CVD prevention (patients free of known CHD or CVD at baseline)
followed by primary CHD prevention (patients free of known CHD at baseline), and then by
secondary CHD prevention (patients with CHD at baseline) and finally secondary CVD
prevention (patients with CVD (including CHD) at baseline)

3.2.1.5.2.1 Assessment of effectiveness of statins : all placebo-controlled trials

Many of the studies which report mortality data are too small to show a statistically
significant effect. However, meta-analysis of data from all the studies which provided such
data in usable form indicates that statins are associated with a reduction in the risk of all-cause
mortality, cardiovascular mortality, CHD mortality and fatal MI, but not of stroke mortality
(see Figures 2-4). (Only forest plots for key outcomes are included here; those for other
outcomes may be found in Appendix 7.) Studies which were excluded from any meta-analysis
of clinical outcomes because they had not published such data in usable form were 4D, for
which only preliminary data were available, indicating a nonsignificant reduction in the
primary endpoint of combined cardiac death, nonfatal MI and stroke, ' and the Oxford
Cholesterol Study, which collected data on the number of patients who suffered all-cause,
CHD and other vascular mortality, non-fatal MI and stroke, but only published these data in
an interim report which did not attribute such outcomes to treatment groups. °> Mondillo 2003
did not report any clinical outcomes other than walking distances. *
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Figure 2: Placebo-controlled studies: effect of statins on all-cause mortality
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Figure 3: Placebo-controlled studies: effect of statins on CHD mortality
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Subtotsl (95% CI) 1708 1711 e 1.80 0.48 [0.27, 0.79]
Total events: 20 (Treatment), 44 (Cortral)

Test for heterogeneity: Chi® =099 df =3 (P =080), F =0%

Test for overall effect: Z = 2.54 (P = 0.004)

03 Pravastatin
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Total events: 524 (Treatment), 679 (Cortral)

Test for heterogeneity: Chi® =245 df=8(P=096), F =0%

Test for overall effect: I = 456 (P = 0.00001)

04 Simvastatin
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MLz 47193 4/188 EE— o_z7 0.97 [0.25, 3._84]
IS 17123 Z/125 + 0.0z 0.45 [0.04, 5.Z8]
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HPS EB7/1l0ZED 707710267 L 44.73 0.22 [0.75, 0.92]
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Total events: 713 (Treatment), 912 (Control)
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Total (95% CI) 30841 30706 + 100.00 0.77 [0.72, 0.83]
Total events: 1280 (Treatmert), 1661 (Control)

Test for heterogeneity: Chi®=16.80, df = 20(P = 0.67), F = 0%

Test for overall effect: =715 (P < 0.00001)
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Figure 4: Placebo-controlled studies: effect of statins on fatal Ml
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COmparison: 83 Placebo-controlled studies: fatal M
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04 Simvastatin
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Many studies were also too small to show a statistically significant effect in relation to
nonfatal outcomes. However, meta-analysis of data from all the studies which provided such
data in usable form indicates that statins are associated with a reduction in the risk of nonfatal
stroke, TIA, nonfatal MI (see Figure 5), unstable angina, and hospitalisations for unstable
angina. In the only study which reported this outcome, ** statin treatment was also found to be
associated with a reduction in relative risk of chronic stable angina (RR 0.59, 95% CI 0.38-
0.90).
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Figure 5: Placebo-controlled studies: effect of statins on nonfatal Ml
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Because few studies reported the effect of statins on peripheral arterial disease, the results
were not statistically significant even when combined. However, one of the studies included
in the meta-analysis was carried out in patients with stable intermittent claudication. ** This
found that statin therapy was associated with a significant reduction in the incidence of
peripheral arterial events (worsening claudication, development of rest ischaemia, peripheral
revascularisation and limb amputation), suggesting that statins may have a beneficial effect on
PAD at least in this patient group.

Statin treatment was also found to be associated with a reduction in both CABG and PTCA.

The most robust results are demonstrated in relation to the composite endpoint of CHD
mortality plus nonfatal MI (see Figure 6).
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Figure 6: Placebo-controlled studies: effect of statins on CHD mortality plus
nonfatal Ml
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The fact that statin therapy is associated with a statistically significant reduction in the risk of
nonfatal stroke, but not of fatal stroke, may be due to a differential effect on haemorrhagic
and nonhaemorrhagic stroke. Only three studies differentiated between types of stroke. Two
of these provided data in a form which enabled them to be combined in a meta-analysis. *>'
The results show that, whilst statin therapy was not shown to have an effect on haemorrhagic
stroke, it reduced the risk of non-haemorrhagic stroke (see Figures 7 and 8).

Figure 7: Placebo-controlled studies: effect of statins on haemorrhagic stroke
Review: Stating: additional analyses
Comparison: 20 Placebo-cortrolled studies: total stroke
Outcome: 01 Haemorrhagic stroke
Shudy Treatmert Control RR (random) Wigight RR (random)
or sub-category il il 95% Cl % 95% Cl
45 QFZZZL1 z/22z23 + | 2.27 0.20 [D.01, 4.17]
HPS E1/10EZ63 E3/10z67 a7.73 0.96 [0.65, 1.41]
Total (95% CI) 1z430 12430 lo0.00 0.23 [0.53, 1.47]

Total events: 51 (Treatment), 55 (Cortrol)
Test for heterogensity: Chi*=101, df =1 (P=031),F=15%
Test for overall effect Z=032(P=075)
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Figure 8: Placebo-controlled studies: effect of statins on non-haemorrhagic stroke

Review: Stating: additional analyses
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These results are supported by those of the third study, the LIPID study’® in which statin
therapy was associated with a significant reduction in the risk of non-haemorrhagic stroke but
not of haemorrhagic stroke (see Table 15). Thus, statin therapy appears to be associated with
a reduced risk of the more common, non-haemorrhagic, stroke and has not been shown to
increase the risk of haemorrhagic stroke.

Table 15: Effect of statin therapy on types of stroke: the LIPID study®
Outcome % of patients Risk 95% CI P value
Pravastatin | Placebo reduction
(N=4512) (N=4502) | (%)
Haemorrhagic | 0.4 0.2 Not reported 0.28
stroke
Non- 34 4.4 23 5-38 0.02
haemorrhagic
stroke

Overall, therefore, the evidence indicates that statins are associated with a reduction in the
risk of all-cause, cardiovascular and CHD mortality, and of a number of nonfatal outcomes
(nonfatal MI, nonfatal stroke, TIA, angina and coronary revascularisation). No effect has been
demonstrated in respect of stroke mortality.

On the evidence available from the placebo-controlled trials, it is not possible to differentiate
between the different statins in relation to any outcome: although the point estimates of their
effect sizes may vary, in each case the confidence intervals overlap. Head-to-head
comparisons of one statin with another are reviewed in section 3.2.1.6 below.

3.2.1.52.2 Assessment of effectiveness of statins in patients free of CVD at baseline
(primary CVD prevention)

The evidence for the effectiveness of statins in primary CVD prevention rests on two placebo-
controlled RCTs (CAIUS, °” CARDS?), and on subgroup analyses in three placebo-
controlled studies of CHD prevention (ASCOT-LLA’) or populations with mixed CVD
status (PROSPER, 7 WOSCOPS™). However, these latter studies only presented data relating
to patients without CVD at study entry in relation to the following composite endpoints:

e fatal CHD and non-fatal MI (ASCOT-LLA, WOSCOPS)

e fatal CHD, nonfatal MI and fatal or non-fatal stroke (PROSPER)
Moreover, two of these studies (PROSPER and WOSCOPS) did not stratify randomisation to
take into account prior disease status. In the ASCOT-LLA study, randomisation was by
minimisation, and it is not specified whether this took prior disease status into account.
Consequently, the subgroup analyses from the PROSPER and WOSCOPS studies are not, and
those from the ASCOT-LLA study may not be, true randomised comparisons.
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The two studies which were carried out specifically in patients without CVD differed in their
populations: CARDS recruited patients with type 2 diabetes from the UK and Republic of
Ireland (a high-risk primary prevention population), while CAIUS was conducted in a
Mediterranean population with ultrasonographic evidence of early carotid artery
atherosclerosis. The ASCOT-LLA study was a factorial study evaluating atorvastatin in
hypertensive patients without a history of CHD who were also receiving aggressive
antihypertensive treatment with either a beta-blocker or a calcium antagonist’™ (again, a high-
risk primary prevention population; for further details, see Appendix 6). Of the studies with
mixed populations, the PROSPER study was specifically carried out in elderly patients, ”’ and
the WOSCOPS study in men. ™

Meta-analysis indicates that, in patients without clinical CVD, statins are associated with a
statistically significant reduction in the risk of fatal MI, nonfatal MI, and CHD death plus
nonfatal MI. There was also a statistically significant reduction in the composite endpoint of
CHD death, nonfatal MI, any stroke or coronary revascularisation. However, the studies were
too small to demonstrate statistically significant effects in relation to other clinical outcomes
(see Appendix 8, Table 1 and Figures 1-6).

Two of the studies which provided subgroup data relating to patients without prior CVD
reported combined data on CHD death plus nonfatal MI in a form which did not allow them
to be included in a meta-analysis. The ASCOT-LLA investigators calculated that, in patients
without prior CVD, statin treatment was associated with an unadjusted hazard ratio in relation
to this outcome of 0.61 (95% CI 0.46-0.81), ** while the WOSCOPS investigators calculated
that, in such patients, statin treatment was associated with a risk reduction of 33% (95% CI
15-46%).”™ These figures are not incompatible with the results of the meta-analysis presented
in Table 16 below.

The WOSCOPS investigators also calculated a risk reduction of 33% (95% CI 15-46%) for a
composite endpoint of CHD death, nonfatal MI, fatal or nonfatal stroke and coronary
revascularisation in patients without CVD at baseline. " This is again not incompatible with
the relative risk of that same endpoint of 0.64 (95% CI 0.48-0.84) calculated from data
presented in the CARDS study relating to the number of patients who had CHD death,
nonfatal MI, fatal or nonfatal stroke, or CABG or other surgery as their primary endpoint.

321523 Assessment of effectiveness of statins in patients free of CHD at baseline
(primary CHD prevention)

The evidence for the effectiveness of statins in patients without prior CHD rests on the
CAIUS and CARDS studies discussed above, the DALI study which compared two doses of
atorvastatin with placebo in patients with type 2 diabetes (a high-risk primary prevention
population), ** and the full ASCOT-LLA study. In addition, the subgroup data from the
PROSPER"" and WOSCOPS” studies, noted above, relating to patients without CVD at study
entry, are also relevant here. In addition, the HPS study, "' a factorial study evaluating both
simvastatin and antioxidant vitamins’' (for further details, see Appendix 6), presented
subgroup data relating to patients without CHD at study entry, although only in relation to the
first major vascular event (coronary death, non-fatal MI, fatal or non-fatal stroke or any
revascularisation).

Meta-analysis indicates that, in patients without clinical CHD, statin therapy is associated
with a statistically significant reduction in the risk of all-cause mortality, fatal and nonfatal
M1, stable angina, CHD death plus nonfatal MI, and a composite of coronary death, non-fatal
MI, fatal or non-fatal stroke or any revascularisation (see Figures 9-14). However, the studies
were again too small to demonstrate significant results in relation to other fatal events,
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nonfatal stroke, PAD, unstable angina, or coronary revascularisation (see Appendix 9, Table 1

and Figures 1-7).

Figure 9:

Placebo-controlled studies: statins in primary CHD prevention: all-cause
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Figure 10:
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Placebo-controlled studies: statins in primary CHD prevention: nonfatal
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Figure 12:

Placebo-controlled studies: statins in primary CHD prevention: chronic
stable angina
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Subtotal (95% I 5l5e 5137 e 100.00 0.53 [0.38, 0.90]
Total events: 33 (Treatment), S6 (Cortrol)
Test for heterogeneity: not applicakle
Test for overall effect: Z=243(F=001)
Total (95% CI) 5leg 5137 e 100.00 0.53 [0.38, 0.30]
Total events: 33 (Treatment), S6 (Cortrol)
Test for heterogensity: not applicakle
Test for overall effect: Z=245(P=001)
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Figure 13:

Placebo-controlled studies: statins in primary CHD prevention: CHD
death plus nonfatal Ml

Revigwn: Stating
COmparison: 25 Primary CHOD: placebo-controled studies: CHD death plus nonfatal
outcome: 01 CHD desth plus nonfatal Ml
Study Trestment Control RR (random) Wisight RR (random)
of sub-category il i 959% CI % 95% CI
01 Atorvastatin
DAL 07145 1472 + 0.&0 0.17 [0.01, 4.04]
ASCOT-LLA 100s/Eleg 154751327 -.- 97.81 0.&E [0.E50, 0.823]
Subtotal (95% I 33K 5209 - 98,40 0.54 [0.50, 0.82]
Tatal events: 100 (Trestment], 155 (Control)
Test for heterogeneity: Chiz =089 df=1(P=04), F=0%
Test for overall effect: I = 3.52 (F = 0.0004)
02 Pravastatin
CALS /151 Z/154 1.80 1.02 [0.15, 7.15]
Subtatal (95% CI) 151 154 ——een R ——— 1.80 1.08 [0D.15, 7.15]
Total events: 2 (Trestment), 2 (Contral)
Test for heterogeneity: not applicakle
Test for overall etfect: =002 (P =098
Total (95% CI) 454 E363 - 100.00 0.54 [0.50, 0.82]
Total events: 102 (Treatment), 157 (Cortral)
Test for heterogeneity: Chi® = 090, df = 2 (P = 0.64), F = 0%
Test for overall effect: T = 3.49(P = 0.0005)
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Figure 14:

Favours treatment

Favours cortrol

death, nonfatal MlI, fatal or nonfatal stroke and coronary

Placebo-controlled studies: statins in primary CHD prevention: CHD

revascularisation
Reeviesn: Statine
Compatison: 27 Primary CHD: placebo-cortrolied stucies: CHD death, nonfatal M), total stroke and coronary revascularizatio
Outcome: 01 CHD death, nonfatal Ml total stroke and coronary revascularizations
Study Trestment Control RR (random) Wisight RR (random)
ar sub-categary il ntl 95% Cl % 95% Cl
01 Atorvastatin
DALl 0/14EL 1/7z + 0.Z4 0.17 [0.01, 4.04]
CARDS 7EFL4ER 11871410 —— Z4.10 0.84 [0D.48, 0.84]
Subitatsl (95% CI) 1573 lasz R 4 z4.33 0.63 [0.48, 0.83]
Total events: 76 (Treatment), 119 (Control)
Test for heterogeneity: Chi* =067 df=1(P=041),F=0%
Test for overall effect: I =327 (P =0.001)
02 Simvastatin
HPS nionCHD subgroug E74/3E78 744 /3878 | | 7557 0.77 [0.70, 0.85]
Subtotal (95% CND 3E7E 2575 ‘ TE.E7 0.77 [0.70, 0.8E5]
Total events: 574 (Treatment), 744 (Cortral)
Test for heterogensity: not applicakie
Test for overall effect: I =516 (P = 0.00001)
Tatal (95% Cl Elas E057 ‘ lo00._ 00 0.73 [0.63, 0O.8&]
Total events: 630 (Treatment), 863 (Cortral)
Test for heterogeneity: Chiz=251, df=2(P=0.29), P =203%
Test for overall effect I =3.91 (P = 0.0001)
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Favours cortrol

Assessment of effectiveness of statins in patients with

CHD

at baseline

with symptomatic
CHD. 14 placebo-controlled studies were identified which were carried out in this patient

61



group and which reported relevant clinical outcomes: LiSA, ¥ FLARE, * FLORIDA, '®
LIPS, "' CARE, ' LIPID, '” PLACL, ' PLACII, '” PREDICT, '* REGRESS, ' MAAS,
198 48, % CIS, ' and SCAT. '° In addition, one study in a mixed population (HPS) presented
data relating to a subgroup of patients with prior CHD, although only in relation to a
composite endpoint, first major vascular event (ie coronary death, non-fatal MI, fatal or non-
fatal stroke or any revascularisation). ”'

Meta-analysis of the relevant data indicated that, in patients with clinical CHD, statin
treatment was associated with a statistically significant reduction in the risk of all-cause
mortality, cardiovascular mortality and CHD mortality, fatal and nonfatal MI, unstable angina
and hospitalisation for unstable angina, nonfatal stroke, PAD, coronary revascularisation and
a composite of CHD death and nonfatal MI (see figures 15-25). For other analyses, see
Appendix 10, Table 1 and figures 1-4.

Figure 15: Placebo-controlled studies: statins in secondary CHD prevention: all-
cause mortality

Reeviesn: Statine
Comparison: 30 Secondary CHD: placebo-cortrolled studies: all-cause mortality
Outcome: 01 All-cause mortality
Study Treatment Cornitrol RE (random) Weight RE (random)
or sub-category it M 95% CI % 95% Cl
01 Fluvaststin
FLORIDA TIZEE 117275 —_— 1.858 0.866 [0.26, 1.68]
LIPS 357844 49/223 —= 7.28 0.72 [0.48, 1.10]
Subtotal (35% CI) 1102 1108 il 8.33 0.71 [0.4%, 1.08]
Total events: 43 (Treatment), 60 (Cortrol)
Test for heterogensity: Chi® =003, df =1 (P =0.86), P = 0%
Test for overall etfect: Z=1.73(P = 0.08)
02 Pravaztatin
FLACI 47208 £/Z0Z _ 0.93 0,85 [0.13, Z_z8]
PLACH 3475 5/78 —_— 0.78 0.5l [0.15, Z.45]
REGRESS /450 8/343 —_— 1.18 0.48 [0.16, 1_44]
CARE 180/2081 136/2078 - 23.08 0.3z [0.76, 1.11]
PREDICT 4,347 17348 R e 021 4.0l [D.45, 3E5.71]
LIPIC: 438/4512 E33/4502 = 38.08 0.78 [0.70, 0.88]
Subtotal (95% C0 TE7L 7543 ‘ 64320 0.2 [0.74, 0.30]
Total events: 694 (Treatment), 849 (Cortral)
Test for heterogensity: Chiz =511, df =5 (P = 0.40), F = 2.2%
Test for overall effect: =392 (P < 0.0001)
03 Simvastatin
45 lazszeel ZEE/EEE3 - 24.87 0.7l [0.53, 0.85]
CIs 17129 47125 — 021 0.Z4 [0.03, EZ.14]
SCAT 1a/z30 6/230 4+ 1.52 Z.17 [0.84, 5.60]
Subtotal (95% C0 Ztzn zE78 -'-— E&.77 0.30 [0.38, EZ.27]
Total events: 196 (Treatment), 266 (Cortral)
Test for heterogeneity; Chi® =610, df = 2 (P = 0.05), F = 67 2%
Test for overall effect: Z=022(P=082)
Tatal (35% CI) 11360 11235 + 100.00 0.73 [0.70, 0.90]
Total events: 933 (Treatment), 1175 (Control)
Test for heterogeneity: Chiz=12.51, df =10(P =0.25), F = 200%
Test for overall effect I =373 (P = 0.0002)
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Figure 16:

Placebo-controlled studies: statins in secondary CHD prevention: CVD

mortality
Reeviesn: Statine
Comparison: 31 Secondary CHL: placebo-cortrolled studies: cardiovascular mortality
Outcome: 01 Cardiovazcular mortality
Study Treatment Cornitrol RR (random) Weigght RE (random)
or sub-category it M 95% CI % 95% Cl
01 Fluvaststin
FLORIDA, BFZES 117275 —_— 1.10 0.57 [0D.21, 1.51]
Subtotal (35% CI) 765 275 -menii - 1.10 0.57 [0.21, 1_51]
Total events: 6 (Trestment), 11 (Contral)
Test for heterogeneity: not applicakle
Test for overall etfect: Z=1.14 (P =0.26)
02 Pravastatin
FLAC I 2206 3/EDZ 0.4z 0.38 [0.z20, 4.80]
CARE llz7z081 120/2078 —i 17.E2 0.8& [0D.&7, 1.10]
LIFIC 33174512 43374502 = Le.3Z 0.76 [0D.87, 0.87]
Subtotal (95% CI) £739 5782 + 7432 0.73 [0.70, 0.89]
Total events: 446 (Treatment), 566 (Cortral)
Test for heterogeneity: Chiz =073, df =2 (P =068), F =0%
Test for overall effect I = 3.96 (P = 0.0001)
03 Simvaztatin
435 L36/ZZZ1 Z07/EZZZ3 & £4.33 0.66 [0.53, 0.81]
CIs 171E3 ESL1EE 4 0.13 0.48 [0.04, E.Z2]
Subtotal (95% CI) z3E0 2348 -+ z4.58 0.56 [0.53, 0.81]
Total everts: 137 (Treatment), 209 (Cortrol)
Test for heterogensity: Chi® =006, df =1 (P =0.80), P = 0%
Test for overall effect: Z =398 (P < 0.0001)
Tatal (95% CI 9414 2405 ‘ 100,00 0.7& [0.e2, 0.83]
Total events: 589 (Treatment), 786 (Cortral)
Test for heterogeneity: Chi® = 3.35, df =5 (P = 0.65), F = 0%
Test for overall effect: I =551 (P = 0.00001)
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Figure 17:

Placebo-controlled studies: statins in secondary CHD prevention: CHD

mortality
Revigwy: Stating
Comparison: 32 Secondary CHD: placebo-cortrolled studies: CHD mortalty
Dutcome: 01 CHD mortality
Sty Treatment Coritrol RR (random) Wzicht RR (random)
or sub-category i M 95% CI % 95% CI
01 Fluvastatin
FLARE 274039 T/4EE —_— 0.&8 0.4E5 [0.12, 1.71]
LisA 27187 47178 ——— 0.41 0.48 [0.09, Z.57]
FLORIDA EFERE ISETE —— 0_51 0_23 [0.05, 1.0&]
LIPS 137544 24/833 —_— Z.6Z 0.53 [0D.27, 1.0<]
Subtatal (95% CI 1705 1711 uglfin-- 4.19 0.46 [0.27, 0.79]
Total events: 20 (Treatment), 44 (Cortrol)
Test for heterogeneity: Chi® =099, df=3(P =020, F =0%
Test for overall effect: I = 2.84 (P = 0.004)
02 Pravastatin
PLAC I 3FZ06 3fz0z 0.48 0.25 [0.20, 4.80]
REGRESS 37480 L/434 — 0_5a 0_58 [0.14, 7 41]
CARE 8672081 11972078 —i 17.08 0.8l [0D.62, 1.05]
LIPIC EBT7S4ELE 37374502 E Ez2.21 0.77 [0.65, 0.83]
Subtotal (95% I Tz43 7zL6 + 71.43 0.78 [0.68, 0.88]
Total events: 389 (Treatment), S00 (Cortrol)
Test for heterogeneity: Chi® =034, df =3 (P =095), F =0%
Test for overall effect: I = 365 (F = 0.0001)
03 Simvastatin
45 11172FF1 189/FFF3 —a EZ_76 0_59 [0.47, 0.74]
MALT 47133 47188 —_— 0.&82 0.87 [0D.25, 3.84]
CIs 17129 ESLEE + 0.Z1 0.48 [0.04, E.Z8]
SCAT RAZ30 4/230 —_— 0.79 1.75 [0.52, 5.90]
Subtotal (95% CND Z7732 2765 ‘ E4.328 0.9 [0.45, 1.0E]
Total events: 123 (Treatment), 199 (Cortral)
Test for heterogeneity; Chis = 347, df = 3 (P = 0.32), F = 13.5%
Test for overall etfect: Z=1.75(P = 0.08)
Tatal (95% CIy 11727 11693 » 100.00 0.7z [D.64, 0.80]
Total events: 532 (Treatment), 743 (Cortral)
Test for heterogeneity: Chiz=1071, df =11 (P=047), F = 0%
Test for overall effect: I = 6.00(P = 0.00001)
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Figure 18:

Reeviesn: Statine
Comparison: 33 Secondary CHD: placebo-controlled studies: fatal bl
Outcame: 01 Fatal bl

Placebo-controlled studies: statins in secondary CHD prevention: fatal

Study Treatment Cornitrol RR (random) Weigght RE (random)
or sub-category it M 95% CI % 95% Cl
01 Fluvastatin
Lis&, z/187 /178 —_— = 1.65 0.63 [0.11, 3.75]
FLORIDA& 04265 2/E78 —— 0.0 0.15 [0.01, Z.86]
Subtatal (95% CI) 452 453 —— e z.z5 0.43 [0.03, 1.38]
Total events: 2 (Trestment), 6 (Contral)
Test for heterogensity: Chi® =071, df =1 (P =0.40), P = 0%
Test for overall etfect: Z=1.08(P =028)
02 Pravastatin
PLACI 1/z08 1/20% 4 » 0.3 0.9g [0.08, 1E.57]
REGRESS 17450 17434 + » 0.58 0.%8 [0.08, 15.37]
CARE 4/2081 38/2078 —a— 20.29 0.53 [0.38, 1.05]
PREDICT 17347 07348 ¥ 0.51 .01 [0.12, 73.60]
LIPIC E3/4E12 89/4E0Z —— 4584 0.E5% [0.4Z2, 0.83]
Subtotal (95% I 7536 7564 L 3 68.0L 0.5z [0.47, 0.82]
Total events: 80 (Treatment), 129 (Control)
Test for heterogeneity: Chiz=121 df =4 (P =088), F =0%
Test for overall effect: I = 3.40(F = 0.0007)
03 Simvastatin
45 3042221 63/2223 —a— 2815 0.48 [0.31, 0.73]
MAAS 17193 27188 + 0.31 0.43 [0.04, 5.33]
SCAT 17230 L/220 + » 0.eg 1.00 [D.0&8, 15.33]
Subtatal (95% C z644 z541 ol 23,74 0.4% [0.32, 0.74]
Total events: 32 (Treatment), 68 (Cordral)
Test for heterogeneity: Chi® =027 df=2(P=087), F=0%
Test for overall effect: I = 3.35 (F = 0.0007)
Total (95% CI) 1088z 10655 - 100.00 0.57 [0.45, 0.72]
Total events: 114 (Treatment), 201 (Cortrol)
Test for heterogensity: Chi® =319, df =9 (P =0.96), P = 0%
Test for overall effect: Z =481 (P < 0.00001)
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Figure 19:
nonfatal Ml

Revigwy: Stating
Comparizon: 36 Secondary CHD: placebo-cortrolled studies: nonfstal bl
Cutcome: 01 Monfatal M
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Placebo-controlled studies: statins in secondary CHD prevention:

Shucly Treatment Coritrol RR (random) Weight RR (random)
of sub-category ikl ntl 95% Cl k) 95% Cl
01 Fluvastatin
FLARE 274039 10/4Z8 — 1.z22 0.21 [0.02, 1.12]
LisA 07187 17178 + 0.zl 0.32 [0.01, 7.74]
LIPS 307844 38/833 — = 8.9z 0.78 [0.49, 1_Z5]
Subtotal (95% CI) 1440 1436 e 10.41 0.53 [0.45, 1.07]
Total events: 33 (Treatment), 49 (Cortrol)
Test for heterogensity: Chi® =197 df=2(P=0.37),F =0%
Test for overall etfect: Z =167 (P =003)
02 Pravaztatin
PLACI A0S 16/E0Z .77 0.42 [0.18, 1.02]
REGRESS 7F450 127434 [ Z.45 0.56 [0D.22, 1.42]
CARE 18272081 23172078 & 40_1% 0.79 [0.65, 0O.35]
PREDICT 47347 47348 1.11 l.00 [0.25, 3.38]
Subtotal (95% Ch 2024 2062 ‘ 4645 0.7¢ [0.64, 0.31]
Total events: 200 (Treatment), 263 (Cortral)
Test for heterageneity: Chi* =237, df =3 (P =0.30), F =0%
Test for overall effect: I = 3.05(P = 0.002)
03 Simvastatin
43 lEd/ZZZ1 Z70/ZZZ3 = 40.00 0.6l [0.51, 0.73]
CIs 17123 E/1E5 — 0. 47 0.19 [0.02, 1.64]
SCAT 107230 Ife30 S i — Z2.68 1.11 [0.46, Z.68]
Subtotal (95% Ch Ztzn zE78 "’ 4218 0.&6 [0.40, 1.08]
Total events: 175 (Treatment), 284 (Cortral)
Test for heterogeneity; Chiz = 2.87, df = 2 (P = 0.24), F = 30.2%
Test for overall etfect Z=167 (P=010)
Tatal (95% Cl 7104 078 ‘ lo0.00 0.&9 [0.E5, 0.73]
Total events: 405 (Treatment), 596 (Contral)
Test for heterogeneity: Chif=982, df=9(P=037), F=83%
Test for overall effect: I =506 (P = 0.00001)
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Figure 20:
unstable angina

Placebo-controlled studies: statins in secondary CHD prevention:

Revigwn: Statins
Comparison: 37 Secondary CHD: placebo-cortrolled studies: unstable anging
Dutcome: 01 Unstable anging
Shudy Treatment Cornitrol RE (random) Weight RE (random)
aor sub-category it ntl 95% Cl % 95% Cl
01 Fluvastatin
Lisa 17187 E/l78 = 0,23 0.1% [0.02, 1.61]
Subtatal (95% CI) 187 178 R ——— 0,338 0.13 [0.0Z, 1.61]
Total events: 1 (Trestment), S (Contral)
Test for heterogeneity: not applicakle
Test for overall effect: Z=1.52(F=013)
02 Pravastatin
CARE 217/2081 353/2078 : 4773 0.a8 [0.77, 1.01]
Subtotal (35% CI) z08L z078 4273 0.88 [0.77, 1.01]
Total events: 317 (Treatment), 359 (Cortrol)
Test for heterogensity: not applicakle
Test for overall etfect: Z=1.73 (P =007
03 Simyastatin
45 s58/2221 72E/2223 = E&.87 0.7 [0.71, 0.86]
Subtotal (35% CI) zzzZl zzE3 + EE.87 0.78 [0.71, 0.86]
Total events: 568 (Treatment), 725 (Cortrol)
Test for heterogensity: not applicakle
Test for overall effect: =514 (P < 0.00001)
Total (95% Ch 4423 4473 . 100,00 0.2 [0.7Z, 0.94]
Total events: 886 (Trestment), 1089 (Control)
Test for heterogeneity: Chi* = 368, df = 2 (P = 0.16), F = 457%
Test for overall effect: I =2.90(P = 0.004)
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Figure 21:
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hospitalisation for unstable angina
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Placebo-controlled studies: statins in secondary CHD prevention:

Reeviesn: Statins
Comparison: 37 Secondary CHD: placebo-cortrolled studies: unstable anging
Dutcome: 02 Patients hospitalised for unstable andgins
Study Treatment Coritrol RR (random) Weight RR (random)
or sub-catedory nik nm 93% Cl k) 95% Cl
01 Pravastatin J
LIPIC 100574512 ll0e/4502 9&. 60 0.31 [0.84, 0.38]
Subtotal (35% CI) 4512 4502 # L1} 0.31 [0.84, 0.98]
Total events: 1005 (Treatmert), 1106 (Control)
Test for heterogeneity: not applicakle
Test for overall effect: Z=257 (F=001)
02 Simvastatin
Cls 2/129 8/1zE _ 0.g0 0.97 [0.38, 2.50]
SCAT 30/230 33/230 — z.80 0.77 [0.50, 1.13]
Subtotal (95% CI) 359 355 il 340 0.20 [0.54, 1.19]
Total events: 38 (Treatment), 47 (Cortrol)
Test for heterogeneity: Chi® =019, df =1 (P =08E), F =0%
Test for overall etfect: Z=1.09(P = 0.28)
Tatal (25% CI) 4871 4887 # 1lo00.00 0.20 [0.84, 0.97]
Total events: 1043 (Trestmert), 1153 (Contral)
Test for heterogeneity: Chi® =054, df =2 (P =0.78), F = 0%
Test for overall effect: Z =273 (P = 0.008)
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Figure 22:
nonfatal stroke
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Placebo-controlled studies: statins in secondary CHD prevention:

Revigwn: Stating
COmparison: 99 Secondary CHD: placebo-controlled studies: nonfatal stroke
Outcome: 01 Monfatal stroke
Study Trestment Control RR (random) Wisight RR (random)
of sub-category il i 959% CI % 95% CI
02 Pravastatin
PLAC I 0sz0s z/z0g + 0.564 0.20 [0.01, 4.08]
CARE 47/z08L 7ESEO7E —a— 32,99 0.2 [0.44, 0.30]
LIPIC 14774512 17774502 B 65.37 0.83 [0.67, 1.03]
Subtatal (95% CI) 6799 6782 e 100.00 0.75 [0.53, 0.95]
Total events: 194 (Treatment), 254 (Cortral)
Test for heterogeneity; Chi® =251, df = 2 (P = 0.29), F = 20.3%
Test for overall etfect: =236 (P =0.02)
Tatal (95% CIy £739 5782 L 2 10000 0.75 [D.59, 0.95]
Total events: 194 (Treatment), 254 (Cortral)
Test for heterogeneity: Chiz=251, df=2(P=0.29), P =203%
Test for overall etfect: £ =236 (P =0.02)
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Figure 23:

worsening intermittent claudication

Placebo-controlled studies: statins in secondary CHD prevention: new or

Reeviesn: Statine
Comparison: 39 Secondary CHL: placebo-cortrolled studies: new or worsening intermittent claudication
Outcome: 01 Mew or wworsening intermittert claudication
Study Treatment Cornitrol RR (random) Weigght RE (random)
or sub-category it M 95% CI % 95% Cl
03 Simvaztatin
43 szszzzl 8l/2z23 - loo.00 0.64 [0.48, 0.%1]
Subtotal (95% CI) 2271 2223 E 3 100.00 0.64 [D.46, 0.91]
Total events: 52 (Treatment), §1 (Control)
Test for heterogeneity: not applicakle
Test for overall etfect: Z=2.53 (P =001)
Total (95% CI) zzzl zzz3 il 100.00 0.54 [0.48, 0.91]
Total events: 52 (Treatment), §1 (Cordral)
Test for heterogeneity: not applicakble
Test for overall effect: £=253(FP=001)
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Figure 24

Placebo-controlled studies:

coronary revascularisation

statins in secondary

CHD prevention:

Revigwn: Statins

Comparison: 42 Secondary CHD: placebo-cortrolled studies: CABG or PTCA

Cutcome: 01 CABG or PTCA

Shudy Treatment Cornitrol RE (random) Weight RE (random)

aor sub-category it ntl 95% Cl % 95% Cl

01 Fluvastatin

Lisa 0s187 o/178 HNot estimable
LIPS 1677544 133/833 - 17.08 0.85 [0.71, 1.03]
Subtotal (95% C0 1021 1011 ‘ 17.08 0.25 [0.71, 1.03]
Total events: 167 (Treatment), 193 (Cortral)

Test for heterogensity: not applicakie

Test for overall etfect: Z=1.68 (P =0.09)

02 Pravastatin

CARE 29472081 381/zZ078 = Z2.23 0.75 [D.65, 0.886]
PREDICT E5/347 7E/348 —= 9.2z 0.28 [0.65, 1.13]
LIFIC 58574512 705/4502 = z7.26 0.8z [0.74, 0.31]
Subtotal (95% C0 6940 EDEB ‘ Ea.70 0.20 [0.74, 0.87]
Total events: 945 (Treatment), 1174 (Control)

Test for heterogeneity: Chiz =155, df = 2 (P = 0.46), F = 0%

Test for overall effect: I =543 (P = 0.00001)

03 Simvastatin

43 ZEZFZZZL 383/ZZZ3 = z1.08 0.66 [0D.57, 0.78]
CIs EfLZD 47125 - 063 L.ZLl [0.32, 4.41]
SCAT 137230 Z2B/EZ30 I Z.50 0.46 [0D.25, 0.87]
Subtotal (95% C0 Ztzn zE78 ‘ Ed.ZZ 0.6E [0.5&, 0.7€]
Total events: 270 (Treatment), 415 (Cortral)

Test for heterogeneity: Chiz = 201, df = 2 (P = 0.37), F = 0.5%

Test for overall effect: I =567 (P = 0.00001)

Tatal (95% Cl 10851 10517 ‘ lo00._ 00 0.77 [0.69, 0O.85]

Total events: 1352 (Treatment), 1752 (Control)

Test for heterogeneity: Chi®=11.10, df =6 (P =0.09), F = 46.0%

Test for overall effect = 4.94 (P < 0.00001)
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Figure 25: Placebo-controlled studies: statins in secondary CHD prevention: CHD
death plus nonfatal Ml

Reeviesn: Statine

Comparison: 43 Secondary CHL: placebo-cortrolled studies: CHD desth plus nonfatal bl

Outcome: 01 CHD death plus nonfatal M

Study Treatment Cornitrol RE (random) Weight RE (random)

or sub-category it M 95% CI % 95% Cl

01 Fluvaststin

FLARE &/409 17/4E8 _—— 0.73 0.37 [0.15, 0.92]
Lisa £s187 E/172 — 0.z2e 0.28 [0.07, 1.34]
LIPS 427844 B0/833 —— 4.43 0.6% [0.47, 1.01]
Subtatal (95% CI) 1440 1436 -l £_43 0.6Z [0.44, 0.87]
Total events: 30 (Treatment), 52 (Control)

Test for heterogeneity: Chiz=191, df=2(P=0.39), F = 0%

Test for overall etfect: I = 2.76 (P = 0.006)

02 Pravastatin

CARE E1EZ/z02l 27472078 -+ 13,16 0.77 [0.65, 0.91]
LIPIC EE?/4E1lZ 71E/4E0z2 L | 28.64 0.7g [0.70, 0O.8&]
Subtotal (95% 1) 5593 G580 + 57.80 0.78 [0.71, 0.85]
Total events: 769 (Treatment), 989 (Cortral)

Test for heterogeneity: Chi® =000, df =1 (P =083), F =0%

Test for overall effect: T = 566 (P < 0.00001)

03 Simvastatin

45 43172221 E22/ZZEZ3 - 36.43 0.8% [D.862, 0.77]
s z2/129 T/LEE —— 0.Zz 0.2 [0.08, 1.31]
Subtotsl (95% CI) zaED 2348 ~niii- 26.71 0.5z [0.34, 1.13]
Total events: 433 (Treatment), 523 (Control)

Test for heterogeneity: Chi® =134, df =1 (P =0.25), P =254%

Test for overall effect: Z=1.57 (P=012)

Total (95% CI) 10383 10384 + 100.00 0.73 [0.68, 0.80]
Total events: 1252 (Treatmert), 1700 (Control)

Test for heterogeneity: Chi® =703, df =6(P=0.32), P =14 6%

Test for overall effect: Z=7.38 (P < 0.00001)

o1 02 os 1 2 s 10

Favours treastmert  Fawvours control

After the conclusion of the placebo-controlled phase of the 4S trial, which lasted for a median
of 5.4 years, patients were followed up for a further 5 years. During that 5-year period, when
more than 80% of patients in each group were treated with lipid-lowering drugs, the relative
risks of mortality were close to unity. However, over the whole 10.4-year period, the original
simvastatin group had a reduced risk of all-cause and CHD mortality relative to the original
placebo group, ' suggesting that benefit may be gained from earlier rather than deferred
statin therapy.

3.2.1.5.2.5 Assessment of effectiveness of statins in patients with CVD (including CHD)
at baseline (secondary CVD prevention)

The evidence for the effectiveness of statins in patients with prior CVD is derived primarily
from the studies of statins in secondary CHD prevention discussed in section 3.2.1.5.2.3
above. However, it also draws on the findings of three relatively small studies (Mohler 2003,
2 Aronow 2003, ' and Mondillo 2003%) in patients with intermittent claudication. In
addition, the ASCOT-LLA and WOSCOPS studies reported data relating to subgroups with
vascular disease at baseline; however, these results should be treated with caution because, as
noted above, the subgroup analysis from the WOSCOPS study is not, and that from the
ASCOT-LLA study may not be, a true randomised comparison.

It might be argued that the two of the three studies in patients with intermittent
claudication®* might be classified as primary CHD prevention, as they do not specify
whether any participants had CHD at baseline. However, since all the participants in these
studies had symptomatic CVD at baseline, it seemed more appropriate to categorise them as
secondary CVD prevention.

As the additional studies are small, and do not report data relating to all endpoints, the
changes to the tabulation of the effects of statins in secondary CHD prevention are few and so

small as to be barely worth mentioning (see Appendix 11).

The two studies which reported subgroup data did so in a form which did not allow them to
be included in the meta-analysis. Both provided data relating to the effect of statins on the
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composite endpoint of CHD death plus nonfatal MI: in the ASCOT-LLA CVD subgroup, the
investigators calculated the unadjusted hazard ratio to be 0.80 (0.45 to 1.42, p=0.4376), while
in the WOSCOPS study the risk reduction was calculated to be 29% (-4 to 51%, p=0.075).
Both results are broadly similar to the relative risk of 0.74 (95% CI 0.68-0.79) calculated in
our meta-analysis.

3.2.1.5.2.6 Placebo-controlled studies: summary of results

The results reported above, and summarised in Table 16 below, suggest that, relative to
placebo, in both primary and secondary prevention, statin therapy is associated with a
statistically significant reduction in the risk of all-cause mortality, fatal and nonfatal MI, and
of a composite endpoint of CHD death plus nonfatal MI; in primary prevention, it is also
associated with a reduction in the risk of stable angina. In secondary prevention, statin
therapy is associated with a statistically significant reduction in the risk of cardiovascular
mortality, CHD mortality, nonfatal stroke, PAD, wunstable angina, and coronary
revascularisation. As the confidence intervals for each outcome in each prevention category
overlap, it is not possible to differentiate, in terms of relative risk, between the effectiveness
of statins in primary and secondary prevention.
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Table 16:

Placebo-controlled trials of statin therapy: relative risk of event by
prevention category (95% CI) (statistically significant results in bold)

Outcome All studies | Primary Primary Secondary Secondary
CvD CHD CHD CvD
prevention prevention prevention prevention

All-cause 0.83 0.73 0.83 0.79 0.80

mortality (0.78-0.90) | (0.53-1.01) (0.70-0.98) (0.70-0.90) (0.71-0.90)

Cardiovascular | 0.79 0.67 0.83 0.75 0.75

mortality (0.74-0.85) | (0.40-1.10) (0.63-1.08) (0.68-0.83) (0.68-0.83)

CHD mortality | 0.77 0.86 0.86 0.72 0.72

(0.72-0.83) | (0.49-1.52) (0.49-1.52) (0.64-0.80) (0.64-0.80)

Stroke 0.92 0.20 0.20 1.07 1.08

mortality (0.74-1.14) | (0.02-1.69) (0.02-1.69) (0.67-1.71) (0.67-1.72)

Nonfatal 0.75 0.66 0.66 0.75 0.75

stroke (0.63-0.90) | (0.38-1.15) (0.38-1.15) (0.59-0.95) (0.59-0.95)

TIA 0.79 No data No data 0.66 0.66

(0.68-0.91) (0.37-1.17) (0.37-1.17)

PAD 0.61 No data 0.59 0.64 0.58

(0.13-2.78) (0.66-1.56) (0.46-0.91) (0.42-0.80)
Fatal MI 0.54 0.41 0.41 0.57 0.57
(0.44-0.67) | (0.19-0.88) (0.19-0.88) (0.45-0.72) (0.45-0.72)
Nonfatal M1 0.70 0.60 0.58 0.69 0.69
(0.63-0.77) | (0.37-0.97) (0.36-0.94) (0.59-0.79) (0.61-0.78)
Stable angina | 0.59 No data 0.59 No data No data
(0.38-0.90) (0.38-0.90)

Unstable 0.82 0.77 0.87 0.82 0.82

angina (0.74-0.90) | (0.29-2.06) (0.53-1.43) (0.72-0.94) (0.72-0.94)

Patients 0.88 No data No data 0.90 0.90

hospitalised (0.84-0.94) (0.84-0.97) (0.84-0.97)

for unstable

angina

CABG 0.74 No data No data 0.76 0.76

(0.67-0.82) (0.66-0.87) (0.66-0.87)

PTCA 0.78 No data No data 0.79 0.79

(0.67-0.90) (0.67-0.94) (0.67-0.94)

CABG + 0.75 0.72 0.72 0.77 0.77

PTCA (0.70-0.81) | (0.49-1.21) (0.43-1.21) (0.69-0.85) (0.69-0.85)

CHD death 0.74 0.66 0.64 0.73 0.74

plus nonfatal (0.71-0.77) | (0.46-0.96) (0.50-0.82) (0.68-0.80) (0.69-0.79)

MI

Although there is no significant difference, in terms of relative risk, between the effectiveness
of statins in primary and secondary prevention, there is a difference in terms of absolute risk
reduction, and therefore in terms of the number needed to treat to avoid an event. Because, as
noted in section 3.1.5 above, both absolute risk and numbers needed to treat include a time
dimension, it is not possible to base those estimates on data from all the studies which have
been combined in the meta-analyses of relative risk, as these vary in length. Therefore, for
primary CHD prevention, absolute risk and numbers needed to treat have been derived from
the largest study of primary CHD prevention, the ASCOT-LLA study, which has a median
follow-up of 3.3 years (see Table 17).
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Table 17: Primary CHD prevention: absolute risk reduction and numbers needed

to treat

ASCOT-LLA study | Risk of event in Absolute risk Number needed to
placebo arm reduction (95% CI) | treat for

approximately 3
years to avoid an
event (95% ClI)

All-cause mortality | 4.13% 0.55% (-0.20 to 1.29) | 183*

CHD mortality Not reported

Total stroke 2.36% 0.63% (0.09to 1.18) | 158 (84.8 to 1141.4)

CHD mortality + 3.00% 1.06% (0.46 to 1.66) | 95 (60.2 to 215.5)

nonfatal MI

*Not calculated because the 95% CI for the absolute risk reduction extends from a negative
number (indicating that treatment may be harmful) to a positive number (indicating that
treatment may be beneficial)

Numbers needed to treat to avoid key outcomes have also been calculated for the three largest
studies of secondary CHD prevention: 4S, CARE and LIPID (see Table 18). The length of
time to which the treatment effect applies is 5.0 years for the CARE study, 5.4 years for 48S,
and 6.1 years for the LIPID study.

Table 18: Secondary CHD prevention: absolute risk reduction and numbers
needed to treat

Study/outcome Risk of event in Absolute risk Number needed to

placebo arm reduction (95% CI) treat to avoid an
event (95% ClI)

4S

All-cause mortality 11.52% 3.32% (1.57 to 5.07) 31 (19.7 to 63.6)

CHD mortality 8.50% 3.50% (2.03 t0 4.98) | 29 (20.1 to 49.2)

Total stroke Not reported

CHD mortality + 27.98% 8.57% (6.09 to 11.06) | 12 (9.0 to 16.4)

nonfatal MI

CARE

All-cause mortality 9.43% 0.78% (-0.96 to 2.53) 128%*

CHD mortality 5.73% 1.11% (-0.23 t0 2.46) | 90*

Total stroke 3.66% 1.16% (0.11 to 2.21) 87 (45.3 10 915.6)

CHD mortality + 13.19% 3.00% (1.05 to 4.95) 34 (20.2 to 95.5)

nonfatal MI

LIPID

All-cause mortality 14.06% 3.02% (1.66 to 4.39) 34 (22.8 t0 60.4)

CHD mortality 8.29% 1.92% (0.85 to 3.00) 52 (33.3t0 117.7)

Total stroke 4.53% 0.79% (-0.04 to 1.61) | 128*

CHD mortality + 15.88% 3.54% (2.10 to 4.97) 29 (20.1 to 47.6)

nonfatal MI

*Not calculated because the 95% CI for the absolute risk reduction extends from a negative
number (indicating that treatment may be harmful) to a positive number (indicating that
treatment may be beneficial)

Unfortunately, the studies included in Tables 17 and 18 do not provide data on the number of
patients suffering CHD mortality, nonfatal MI or any stroke, so the number needed to treat to
avoid any of these three outcomes cannot be calculated, as the addition of the figures relating
to patients who had suffered a stroke to the total of patients who had suffered CHD death or a
nonfatal MI would incur the risk of double-counting.
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Because the studies differ in length, the absolute risk reduction and numbers needed to treat
relate to different lengths of time. Nonetheless, it is clear that the number of people needed to
treat to avoid an event is lower in secondary prevention than in primary prevention, even
though the ASCOT-LLA population was a primary prevention population which was at
relatively high risk of a cardiovascular event. At first sight, it seems surprising that the
absolute risk of CHD mortality or nonfatal MI is so much higher, and the number needed to
treat to avoid such an event consequently considerably smaller, in the 4S study compared with
the CARE and LIPID trials. This does not seem due to differences in the study populations,
and is more likely to be due to the level of crossover in those trials: fewer than 1% of patients
in the 4S study who were randomised to placebo received lipid-lowering drugs, >> compared
with 8% in the CARE study'® and 24% in the LIPID study. '

It is important that patients with CHD risk factors other than, or additional to, elevated
cholesterol levels should receive appropriate treatment for those risk factors, both because of
their potential contribution to CHD risk and because they may also be associated with other
health problems (as in the case of smoking and lung cancer, or diabetes and diabetic
retinopathy and neuropathy). However, it is not clear to what extent optimising the treatment
of CHD risk factors other than cholesterol impacts on the effectiveness of statins. One
placebo-controlled trial, ASCOT-LLA, recruited hypertensive patients with total cholesterol
concentrations < 6.5 mmol/L; these patients received aggressive antihypertensive therapy. **
In that study, the relative risk of CHD death plus nonfatal MI (0.65, 95% CI 0.50-0.83) was
comparable with the overall result of the meta-analysis (RR 0.74, 95% CI 0.71-0.77, see
Figure 7).

3.2.1.5.2.7 Placebo-controlled studies: results from Bayesian meta-analysis

A Bayesian meta-analysis has been undertaken in addition to the classical meta-analysis
reported in sections 3.2.1.5.2.1 to 3.2.1.5.2.6 above. The Bayesian evidence synthesis
provides the same inputs to the model as the classical meta-analysis i.e. the relative risk (RR)
of the effect of statins for the event states in the model. The Bayesian method has the
important benefit of being able to incorpoate correlations between outcomes in the
subsequent economic analysis.

Since some of the five events are mutually exclusive, conditional relative risks were
considered as shown in Table 19.
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Table 19 : Relative risks (RR) from Bayesian meta-analysis

No of| Mean 2.5M Median 97.5™
trials percentile percentile
RR of CHD death 27 0.740 0.640 0.741 0.824
RR of CVD death, 12 0.854 0.601 0.851 1.106
conditional on no CHD
death
RR of unstable angina, 7 0.716 0.293 0.754 0.990
conditional on no death
RR of non-fatal MI, 24 0.656 0.553 0.657 0.746
conditional on no death
RR of non-fatal stroke, 11 0.769 0.634 0.769 0.906
conditional on no death

The relative risks from the Bayesian analysis are generally similar to those from the standard
meta-analysis, given in the first column of Table 16. In the case of RR of CVD death in table
18 this is the risk of CVD death having excluded CHD death and is therefore most
comparable with stroke mortality from Table 16. In both cases the confidence interval cross 1,
indicating the impact is non significant

321528 Placebo-controlled studies: discussion of results

The results from the placebo-controlled trials are likely to be conservative as a result of the
degree of crossover (use of lipid-lowering therapies, in particular statins, in the placebo arm,
and non-compliance with study therapy in the statin arm) reported in many studies. In some
studies, the use of lipid-lowering therapy in the placebo arm was pre-planned. For example, in
ASCOT-LLA, patients whose dyslipidaemia was judged by their physician to require
additional lipid-lowering therapy could receive open-label treatment in addition to trial
treatment: after 3 years of follow-up, 9% of the placebo group had been prescribed open-label
statins. ** Similarly, in the LIPS study, patients whose total cholesterol exceeded 7.2 mmol/L
for 3 months or longer could discontinue study therapy at the investigator’s discretion and
receive an open-label statin or other lipid-lowering therapy. As a result, 10.7% of patients in
the treatment arm and 24% in the placebo arm started taking other lipid-lowering medications
(mainly statins) before their first major adverse cardiac event or completion of follow-up. '
In the LIPID study, although study personnel and patients remained unaware of lipid results
from the core laboratory, '* the patient’s general care was at the discretion of the patient’s
own doctor, and this allowed changes in lipid treatment to be made in the light of local
cholesterol results. ''* The investigators recognised that the difference in the incidence of
events between treatment groups was likely to have been reduced by the large numbers of
patients in the placebo group who ultimately received cholesterol-lowering therapy outside
the study combined with those in the pravastatin group who discontinued treatment. '

In other studies, the use of lipid-lowering drugs in the placebo arm was not pre-planned.
When the results of the 4S study were published in 1994 (less than half way through the
SCAT trial), the SCAT investigators deemed it unethical to keep on placebo patients whose
total cholesterol persistently exceeded 5.5 mmol/L. Consequently, the protocol was modified
to permit such patients to be identified and reallocated, in a double-blind fashion, to
simvastatin. It is not stated how many patients this affected. ''° In addition, in the LIPS study,
there was anecdotal evidence that many patients were aware of their total cholesterol levels as
these had been tested by primary care physicians who were not involved in LIPS; as a result
these patients were no longer blinded to their treatment allocation. *’
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Only two studies reported mean statin use in both the placebo and treatment arms, enabling an
estimate of the extent to which the intention-to-treat analysis might underestimate the full
potential effect of statin treatment. In the HPS study, average statin use during the scheduled
treatment period was said to be 85% in the simvastatin-allocated group and 17% in the
placebo-allocated group; thus, the average absolute difference in statin use between all those
randomised to simvastatin and all those randomised to placebo was 67% (85% minus 17%),
suggesting that the intention-to-treat analyses represent the effects of about two-thirds of the
statin group taking 40 mg/d simvastatin. ’' However, non-study statin use in the placebo arm
was not random, but was more common in patients with diagnosed CHD at entry, in younger
participants and, particularly, in those with higher baseline total cholesterol or LDL-C, and
therefore the reduction in the apparent effect of therapy in the statin arm may be even greater
than suggested. In the CARDS study, mean noncompliance in the study arm was 15% and
mean statin use in the placebo arm 9%,” suggesting a potential reduction of 24% in the
treatment effect.

The generalisability of the results reported above is limited by the exclusion, in some studies,
of patients who were hypersensitive to or intolerant of statins, '">*"''® who were known to be
unresponsive to statins, '""'7M"%'7 or who were not adequately compliant with study
medication during a placebo run-in phase. '*!'"> A considerable proportion of potential
participants may have been excluded in this way: in the HPS study, around 30% of those who
entered the run-in phase either chose not to continue in the study or were deemed unlikely to
be compliant long-term. '*?

3.2.1.6.1 Direct statin:statin comparisons
3.2.1.6.2  Quantity and quality of research available: direct statin:statin comparisons

Three studies were identified which directly compared two different statins and which
reported clinical outcomes. All three were in patients with symptomatic CHD. The 3T study
compared atorvastatin with simvastatin in adults with CHD and dyslipidaemia. ”” PROVE IT-
TIMI compared atorvastatin with pravastatin in patients who had been hospitalised with acute
coronary syndrome (either acute MI or high-risk unstable angina) in the previous 10 days. ''*
The REVERSAL study compared atorvastatin with pravastatin in patients requiring coronary
angiography for a clinical indication. * (For further details of these studies, see Appendix 12.)

A further two studies of 6 months or longer were identified which compared the LDL-C-
lowering efficacy of rosuvastatin (5Smg and 10mg) with that of atorvastatin in patients with
hypercholesterolaemia in Northern Europe (Study 45211/0026''?) and with that of pravastatin
or simvastatin in similar patients in the USA (Study 45211/0028'*°). These studies did not
report clinical outcomes. In both studies, each statin was started at the lowest stated dose, and
this dose was maintained for a 12-week period. During the following 40-week period, the
dose could be sequentially doubled at weeks 12, 20, 28, 36 and 44 in study 45211/0026, 19
and at weeks 20, 28, 36 and 44 in study 45211/0028, 120 up to the maximum stated dose (for
details, see Appendix 12).

In Study 45211/0026, mean doses over the 40-week titration period were as follows:
e  Group 1: 9.3 mg/day rosuvastatin

e  Group 2: 13.4 mg/day rosuvastatin

e  Group 3: 20.8 mg/day atorvastatin. '’

In Study 45211/0028, mean doses over the 40-week titration period were as follows:
e  Group 1: not reported
e  Group 2: 13.8 mg/day rosuvastatin
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e  Group 3: 32.6 mg/day pravavastatin
e  Group 4: 36.3 mg/day simvavastatin. '*°

3.2.1.6.2

Assessment of effectiveness: direct statin:statin comparisons

Although the PROVE IT-TIMI and REVERSAL studies compared the same interventions, it
was not possible to combine their results in a meta-analysis because PROVE IT-TIMI only
reported the percentage of patients in each arm, rather than the number, who experienced an
event. The results of the individual studies are therefore summarised in Table 20 below.

Table 20: Direct statin: statin comparisons: statins in secondary CHD prevention:
relative risk, or relative risk reduction, of event with atorvastatin
compared with pravastatin or simvastatin

Outcome 3T PROVE IT-TIMI REVERSAL

atorvastatin 20- | atorvastatin 80 atorvastatin 80
40 mg/d vs mg/d vs pravastatin | mg/d vs
simvastatin 20- 40 mg/d (risk pravastatin 40
40 mg/d reductions mg/d
calculated by
investigators)

All-cause mortality Not reported 28%, p=0.07 1.00 (0.06-15.92)

Total stroke 2.90 (0.12-70.97) | -9%, NS 1.00 (0.06-15.92)

Total MI 0.32 (0.01-7.89) 13%, NS 0.57 (0.17-1.93)

Hospitalisation for Not reported 29%, p=0.02 Not reported

unstable angina

Coronary Not reported 14%, p=0.04 Not reported

revascularisations

CHD death or nonfatal MI | Not reported 18%, p=0.06 Not reported

CHD death, nonfatal MI, Not reported 14%, p=0.029 Not reported

or coronary

revascularisation

All-cause mortality, MI, Not reported 16% (95% CI 5-26%) | Not reported

hospitalisation for
documented unstable
angina, revascularisation
(performed at least 30
days after randomisation),
stroke

p=0.005

Rosuvastatin appeared to be more effective than atorvastatin, pravastatin and simvastatin in
reducing total and LDL cholesterol (see Table 21).
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Table 21:

Mean percent change in lipid variables from baseline at 52 weeks
(standard error)

Rosuvastatin | Rosuvastatin | Atorvastatin | Pravastatin | Simvastatin
5-80 mg/d 10-80 mg/d 10-80 mg/d | 20-40 mg/d | 20-80 mg/d
Study
;15211/002611
Total -34(0.9) -38 (1.0) -33(0.9) N/A N/A
cholesterol
LDL-C -47(1.2) -53(1.2) -44 (1.1) N/A N/A
HDL-C +2 (1.3) +3 (1.4) -1(1.3) N/A N/A
Triglycerides | -20 (2.4) -21 (2.6) -19(2.4) N/A N/A
LDL-C/HDL- | -48 (1.3) -54 (1.4) 43 (1.3) N/A N/A
C
Total- -35(1.1) -40 (1.1) 32 (1.0) N/A N/A
C/HDL-C
Study
315211/002812
Total -30.1 (1.1) -34.2 (1.1) N/A -22.8 (1.1) -27.0 (1.1)
cholesterol
LDL-C -41.6 (1.4) -48.0 (1.4) IN/A -31.6 (1.4) -37.9 (1.4)
HDL-C +4.5 (1.3) +7.6 (1.3) N/A +4.5 (1.4) +6.2 (1.3)
Triglycerides | -15.8 (2.6) -18.0 (2.7) N/A -9.3(2.7) -14.1 (2.6)
LDL-C/HDL- | -43.3 (1.5) -51.1 (1.6) N/A -34.1 (1.6) -40.8 (1.5)
C
Total- -32.3(1.3) -38.2(1.3) N/A -25.6 (1.3) -30.4 (1.3)
C/HDL-C
3.2.1.6.3 Direct statin:statin comparisons: discussion

As may be seen, the only statistically significant results are those reported by the PROVE IT-
TIMI investigators for hospitalisations for unstable angina, coronary revascularisations, and
for two composite endpoints: in each case, the results favour atorvastatin. However, no
significant difference was found between atorvastatin and pravastatin in terms of the most
important composite endpoint, CHD mortality plus nonfatal MI. The investigators found the
results of the PROVE IT-TIMI study difficult to interpret because of the difficulty, if not
impossibility, of determining whether any benefit seen in the atorvastatin group was due
solely to the aggressive reduction in LDL-cholesterol, compared with the moderate reduction
achieved with the lower dose of pravastatin (median LDL-C fell from 2.74 mmol/L in each
group to 2.46 mmol/L in the pravastatin group and 1.60 mmol/L in the atorvastatin group,
p<0.001), or to individual or inherent differences in the statins themselves. ''® In practice,
however, this seems to be of little relevance as both statins were used at their maximum
licensed dose.

In the absence of any direct evidence relating to the effect of treatment with rosuvastatin on
clinical outcomes, some indication of the possible impact of treatment may perhaps be
obtained by comparing the lipid-lowering effects of rosuvastatin with the lipid-lowering and
clinical effects of statin therapy in the major placebo-controlled trials which report these
outcomes. The effects of therapy on LDL-C and CHD death plus nonfatal MI are summarised
in Table 22 below. It should be noted that the 4S study did not use simvastatin at its
maximum licensed dose of 80 mg/d.
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Table 22: Results from major placebo-controlled studies
Study Mean Length | Intervention | Mean change from Changein | CHD
baseline | of baseline in LDL-C LDL-Cin | death +
LDL-C follow- Treatmen | Placebo | treatment | nonfatal
(mmol/L) | up t group group group MI:
relative to | relative
placebo risk
group (95% CI)
ASCOT- 34 33 Atorvastatin | Not Not -29% 0.65
LLA years 10 mg/d reported reported (0.50-
0.83)
LIPS 3.4 3.9 Fluvastatin -27% +11% -38% 0.69
years 80 mg/d (0.47-
1.01)
CARE 3.6 5years | Pravastatin -32% Not -28% 0.77
40 mg/d reported (0.65-
0.91)
LIPID 3.9 5years | Pravastatin Not Not -25% 0.78
40 mg/d reported reported (0.70-
0.86)
PROSPER | 3.8 3.2 Pravastatin Not Not -27% at 2 0.83
years 40 mg/d reported reported | years (0.71-
0.96)
4S 4.9 5.4 Simvastatin | -35% +1% -36% 0.69
years 20-40 mg/d (0.62-
0.77)

These results suggest that studies which achieve a reduction in LDL-C relative to placebo of
25-29% achieve a 17-35% reduction in the risk of CHD death plus nonfatal MI, while studies
which achieve a 36-38% reduction in LDL-C achieve a 31% reduction in the risk of CHD
death plus nonfatal MI. The data summarised in Table 21 above indicate that rosuvastatin is
capable of achieving a reduction in LDL-C of up to approximately 50% in patients with a
mean baseline LDL-C of 4.9 mmol/L (noticeably higher than in the studies summarised in
Table 22 above, with the exception of the 4S study). However, it is not clear how this
reduction in LDL-C would translate into a reduction in clinical events given that, in Table 22,
the largest relative reduction in clinical events does not occur in the study with the largest
relative reduction in LDL-C. In support of this, preliminary results from the 4D study indicate
that atorvastatin was associated with a mean reduction of 41% in LDL-C, but only with a non-
significant reduction of 8% in the primary endpoint, the combined incidence of cardiac death,
nonfatal MI, and stroke. *'

3.2.1.7 Comparisons with ‘usual care’

3.2.1.7.1 Quantity and quality of research available: comparisons with ‘usual care’
Four open-label studies compared a statin with ‘usual care’ ALLHAT-LLT, '*' ALLIANCE,
% ESTABLISH, * and GREACE. '# Three of these studies (ALLIANCE, ESTABLISH and
GREACE) used atorvastatin in patients with a history of CHD. The fourth study, ALLHAT-
LLT, studied pravastatin in moderately hypercholesterolaemic patients aged >55 years with
well-controlled hypertension with and without CHD. For further details, see Appendix 13.
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3.2.1.7.2 Assessment of effectiveness: comparisons with ‘usual care’

When meta-analysed, the results of these studies suggest that, in comparison with ‘usual
care’, statins are associated with statistically significant reductions in the risk of nonfatal MI
(RR 0.51, 95% CI 0.39-0.67), and of a composite of CHD death and nonfatal MI (RR 0.65,
95% CI 0.44-0.96); they were not associated with a significant reduction in the risk of any
other event (for full details, see Appendix 14). These results should be treated with caution.
The study whose results are most favourable to statin therapy, the GREACE study, is flawed.
Patients who received atorvastatin also received hospital-based structured care designed to
achieve a specified target LDL-C level, while the control group only received community-
based ‘usual care’. As a result, it is difficult to determine the extent to which the better
outcomes seen in the atorvastatin arm are due to the use of atorvastatin, and the extent to
which they are due to other components of the package of care which differed from those
experienced by patients in the control arm. Certainly, although the use of both aspirin and
beta-blockers was virtually identical in both groups, only 14% of patients in the ‘usual care’
arm are said to have received hypolipidaemic drug therapy of any sort throughout the study,
compared with 98% in the atorvastatin arm. '** By comparison, by the end of the ALLHAT-
LLT study 26% of the ‘usual care’ arm were receiving a statin, and 2.4% another lipid-
lowering drug, while only 70% of the pravastatin arm were receiving pravastatin at the
planned dose of 40 mg/d (another 7% were taking pravastatin at a lower dose, 6% were taking
a non-study statin, 0.6% were taking another lipid-lowering drug, and 16% were not taking
any lipid-lowering drug). '*' Similarly, in the ALLIANCE study, patients in the ‘usual care’
arm were maintained on their original lipid-lowering therapy (which included diet, behaviour
modification, and anti-hyperlipidaemic medication, including atorvastatin), with adjustments
made entirely at the discretion of their regular physicians: 66% were receiving lipid-lowering
therapy at baseline. ® It therefore seems plausible that the particularly favourable results seen
in the GREACE study compared with ALLIANCE and ALLHAT-LLT are attributable to a
lower standard of ‘usual care’ in the former study. However, it should be noted that, despite
substantial use of lipid-lowering therapies in the control arm, the ALLIANCE study also
found that atorvastatin was associated with a statistically significant reduction in the risk of
nonfatal MI and CHD death plus nonfatal MI.

3.2.1.8 Comparisons with ‘no statin’
3.2.1.8.1 Quantity and quality of research available: comparisons with ‘no statin’

Three open-label studies compared a statin with no statin treatment in patients with CHD:
Colivicchi 2002, '** Sato 2001% and GISSI-P. '** One of these was a very small study of the
effect of adding atorvastatin to conventional medical treatment in patients with end-stage
CAD who were already receiving conventional combination therapy. '** Another studied the
use of low-dose pravastatin in patients with a recent myocardial infarction in a Mediterranean
population. '** The third used pravastatin in normocholesterolaemic Japanese patients with
coronary atherosclerosis. ¥ For further details of these studies, see Appendix 15.

3.2.1.8.2 Assessment of effectiveness: comparisons with ‘no statin’

Meta-analysis of the data from the studies which compared statins with no statin therapy
yielded a statistically significant result only in relation to one endpoint, CHD mortality (RR
0.64, 95% CI 0.42-0.98) (for full details, see Appendix 16). This general failure to
demonstrate a treatment effect other than for this one outcome seems due in part to the small
size of the Colivicchi and Sato studies, and in part to crossover. In the Colivicchi study, all
patients in the control arm who were already receiving statins or other lipid-lowering drugs
before inclusion in the study continued to use these after randomisation, with the dosage
titrated to reach LDL-C levels below 2.59 mmol/L. Any patients in the control arm who failed

77



to achieve LDL-C levels lower than 2.59 mmol/L could receive atorvastatin (initiated at 20
mg/d). Thus, 83% of patients in the control arm received statins, and 10% received fibrates,
although no lipid-lowering drug other than atorvastatin was allowed in the intervention arm.
' In the GISSI-P study, 19% of the control group started lipid-lowering treatment (mainly
with pravastatin) during the course of the study, mainly as a result of a protocol modification
following publication of the results of the 4S study, while 2% of patients in the pravastatin
arm were prescribed an adjunctive cholesterol-lowering drug. '** The third study did not
provide any information on the use of non-study statins or other lipid-lowering drugs. **

3.2.1.8.3 Summary: comparisons with ‘usual care’ and ‘no statin’

The results of the studies which compare a statin with ‘usual care’ and ‘no statin’ are difficult
to interpret, largely because of lack of clarity about the interventions used in the control
groups. As a result, they appear to add little to our understanding of the benefits of statin
therapy.

3.2.1.9 Dose comparisons
3.2.1.9.1 Quantity and quality of research available: dose comparisons

Two studies were identified which compared two doses of the same statin. The A-to-Z study
compared the early use of an aggressive dose of simvastatin (40 mg/d for 30 days, then 80
mg/d) with 4 months’ placebo treatment followed by a lower dose of simvastatin (20 mg/d) in
patients with acute coronary syndrome and total cholesterol <6.5 mmol/L. '** The PATE
study compared low-dose pravastatin (5 mg/d) with the standard Japanese dose of 10-20 mg/d
in a population of elderly Japanese patients with hypercholesterolaemia with and without
previous cardiovascular disease'*® (for details see Appendix 17).

3.2.1.9.2 Assessment of effectiveness: dose comparisons

In the A-to-Z study, the use of an aggressive dose of simvastatin was associated with a
statistically significant reduction in the risk of cardiovascular mortality (RR 0.75, 95% CI
0.57-0.99), although not of any other clinical outcomes. '*> The PATE study did not show a
statistically significant result in relation to any clinical endpoint, even when all fatal and
nonfatal cardiovascular events were pooled'* (for details see Appendix 18).

3.2.1.10Subgroups

Particular interest has been expressed in the effectiveness of statins in specific subgroups,
especially women, people with diabetes, the elderly (defined here as people aged 65 and
over), cardiac and renal transplant recipients, people with familial hypercholesterolaemia, and
those with relatively low serum cholesterol. The evidence from placebo-controlled studies
relating to each of these subgroups is discussed in turn below.

3.2.1.10.1 Women

Although several of the included placebo-controlled studies were carried out specifically in
men, 27 none were carried out specifically in women. Consequently, the results for
women are derived from subgroup analyses from studies carried out in mixed populations.
This is problematic as none of those studies stratified randomisation by sex (with the possible
exceptions of the ASCOT-LLA and HPS studies which randomised using minimisation and
did not state which characteristics informed the minimisation algorithm). As a result, none of

the data relating to women are known to represent true randomised comparisons, nor are those
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data relating to men which are not derived from the KAPS, REGRESS and WOSCOPS
studies.

Such data as were available in suitable form were combined by meta-analysis. The LIPID and
LIPS studies presented data in a form which did not allow them to be included in the meta-
analyses, and therefore their results are summarised separately. Although the results of the
meta-analyses should be treated with caution, they suggest that statin treatment in women is
associated with a statistically significant reduction in the relative risk of nonfatal MI,
coronary revascularisation, and CHD death plus nonfatal MI. Failure to achieve significant
results in relation to other outcomes is likely to be due to the small numbers involved. When
the results are divided into primary and secondary prevention, statin therapy in women is
associated with a significant reduction in risk of CHD death plus nonfatal MI in secondary
prevention (RR 0.75, 95% CI 0.61-0.92) but not in primary prevention (RR 1.10, 95% CI
0.57-2.10), whereas in men statin therapy was associated with a statistically significant
reduction in risk in both secondary and primary prevention (RR 0.77 (95% CI 0.70-0.85) and
0.59 (95% CI 0.45-0.77) respectively); again, this failure to achieve a statistically significant
result in primary prevention in women may be due to the small numbers involved. Thus,
although the incidence of CHD is lower in women than in men, there is no evidence that the
effectiveness of statins differs in women relative to men at the same level of cardiovascular
risk as, for each outcome, although the point estimates of effect may vary, the confidence
intervals overlap (for data, see Appendix 19).

3.2.1.10.2 People with diabetes

Two of the included placebo-controlled studies were carried out specifically in people with
diabetes, **** but none were carried out specifically in people without diabetes. Consequently,
the results for people without diabetes which are presented below are derived entirely from
subgroup analyses from studies carried out in mixed populations. As noted above in relation
to women, this is problematic as randomisation was not stratified by diabetes status in any of
the studies, with the possible exceptions of the ASCOT-LLA and HPS studies which
randomised using minimisation, and did not state which characteristics were utilised. As a
result, only those data relating to people without diabetes, and those data relating to people
with diabetes which are derived from the CARDS or DALI studies, definitely represent true
randomised comparisons.

For comparability with the CARDS and DALI studies, which recruited patients who had been
diagnosed with type 2 diabetes at least 6 months® and a year™ respectively before study
entry, the data used from the 4S and LIPID studies are those relating to patients with and
without a clinical history of diabetes at study entry”>'*® rather than those relating to patients

who either had known diabetes at study entry or were found to have impaired fasting glucose.
129,130

Where data were available in suitable form, they were combined by meta-analysis. As the
HPS study presented data in a form which did not allow them to be included in the meta-
analyses, its results are summarised separately (see Appendix 19). Although these results
should again be treated with caution, statin therapy in people with diabetes appears to be
associated with a statistically significant reduction in the relative risk of all-cause mortality,
fatal and nonfatal MI, PTCA, and a composite of CHD death, nonfatal MI and coronary
revascularisation. Failure to achieve significant results in relation to other outcomes is again
probably due to the small numbers involved. There is no evidence that statins are either more
or less effective in people with diabetes than in those without as, although for some outcomes
the point estimates of effect may vary, in all cases the confidence intervals overlap. Although
the incidence of CHD is higher in people with diabetes than in those without, the numbers of
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people with diabetes are too small to indicate any difference in the effect of statins when used
for primary or secondary prevention in diabetic patients.

It is difficult to compare the effect of statins in people with and without diabetes in terms of
absolute risk reduction and numbers needed to treat. The best evidence for people with
diabetes comes from the CARDS study, a large study conducted entirely in people with
diabetes but without either raised cholesterol levels or a clinical history of cardiovascular
disease. *' Not surprisingly, in this population the numbers needed to treat to avoid an event
are relatively large (see Table 23).

Table 23: People with diabetes: absolute risk reduction and numbers needed to
treat
CARDS Risk of event in Absolute risk Number needed to
placebo arm reduction (95% CI) | treat for

approximately 4
years to avoid an
event (95% CI)

All-cause mortality | 5.82% 1.70% (0.11 to 3.29) | 59 (30.4 to 880.5)
CHD mortality 1.77% 0.36% (-0.56 to 1.27) | 281*

Total stroke 2.77% 1.35% (0.30 to 2.40) | 75 (41.7 to 330.5)
CHD mortality + Not reported

nonfatal M1

*Not calculated because the 95% CI for the absolute risk reduction extends from a negative
number (indicating that treatment may be harmful) to a positive number (indicating that
treatment may be beneficial)

As most of the data relating to people without diabetes are derived from studies of secondary
prevention (4S, CARE, LIPID), no direct comparison can be made with the CARDS study. It
is possible to compare subgroup data for CHD death plus nonfatal MI from the ASCOT-LLA
study of primary CHD prevention and the CARE study of secondary CHD prevention (see
Table 24) but, although in both primary and secondary prevention the risk of an event in the
placebo arm is higher in patients with diabetes than in those without, the studies are not able
to demonstrate that, as a result, the number needed to treat to avoid an event is smaller in
people with diabetes than in those without.

80




Table 24: CHD death plus nonfatal MI: people with and without diabetes: absolute
risk reduction and numbers needed to treat

Risk of event in Absolute risk Number needed to
placebo arm reduction (95% CI) | treat to avoid an
event (95% CI)
Primary CHD Treatment period
prevention approximately 3.3
(ASCOT-LLA) years
People with diabetes | 3.61% 0.59% (-0.80 to 1.98) | 170*
People without 2.80% 1.21% (0.56 to 1.86) | 83 (53.7 to 178.8)
diabetes
Secondary CHD Treatment period
prevention (CARE) approximately 5
years
People with diabetes | 20.39% 2.66% (-3.69 t0 9.02) | 38*
People without 11.95% 2.95% (0.94 to 4.95) | 34 (20.2 to 106.6)
diabetes

*Not calculated because the 95% CI for the absolute risk reduction extends from a negative
number (indicating that treatment may be harmful) to a positive number (indicating that
treatment may be beneficial)

3.2.1.5.10.3 Elderly patients

One of the included placebo-controlled studies, the PROSPER study, was carried out
specifically in elderly people (aged 70-82). " The 4S and CARE studies presented subgroup
data relating to people aged under 65, and those aged 65 and over, but in these studies
randomisation was not stratified by age, and therefore such subgroup data do not represent
true randomised comparisons.

Although the results should again be treated with caution, in people aged 65 and over statin
treatment appears to be associated with a statistically significant reduction in the relative risk
of CHD mortality, total stroke, nonfatal MI, coronary revascularisation, and CHD death plus
nonfatal MI. Failure to achieve significant results in relation to other outcomes is again
probably due to the small numbers involved. Again, there is no evidence that statins are more
or less effective in older people and in those aged under 65 as, although the point estimates of
effect vary, the confidence intervals overlap.

It is again difficult to compare the effect of statins in people aged under 65 and in those aged
65 and over in terms of absolute risk reduction and numbers needed to treat. As the
PROSPER study was a mixture of primary and secondary prevention, '’ whereas the 4S and
CARE studies were both of secondary CHD prevention, they are not directly comparable;
moreover, all were of different length. However, subgroup analysis of the CARE study
indicates that, in secondary CHD prevention, the number needed to treat to prevent CHD
death or nonfatal MI is substantially lower in patients aged 65 and over than in younger
patients (see Table 25).
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Table 25: CHD death plus nonfatal MI: people aged <65 and >65 years: secondary
CHD prevention: absolute risk reduction and numbers needed to treat

CARE study Risk of event in Absolute risk Number needed to
placebo arm reduction (95% CI) | treat for
approximately 5
years to avoid an
event (95% CI)

People aged <65 11.36% 1.44% (-0.82 t0 3.69) | 70*

People aged >65 17.26% 6.48% (2.70 t0 10.26) | 16 (9.7 t0 37.0)

*Not calculated because the 95% CI for the absolute risk reduction extends from a negative
number (indicating that treatment may be harmful) to a positive number (indicating that
treatment may be beneficial)

3.2.1.10.4 Cardiac transplant recipients

Only one placebo-controlled statin study was identified in cardiac transplant patients. This
was a small study of 40 mg/d fluvastatin in patients with hyperlipidaemia 3 months to 12
years after cardiac transplant. '** In addition, one very small study directly compared two
statins (pravastatin 20 mg/d and simvastatin 10 mg/d) in adults undergoing cardiac transplant.
% A further two studies compared statin therapy with no statin in patients who had received
cardiac transplants either 1-2 weeks'® or 4 days"* previously (for further details, see
Appendix 20).

None of these studies had statistically significant results in relation to clinical outcomes (for
further details, see Appendix 21.)

3.2.1.10.5 Renal transplant recipients

Only one study was identified which studied the use of a statin (fluvastatin 40-80 mg/d) in
renal transplant recipients. In this study, 15% of participants had previously experienced a
cardiac, cerebrovascular or other vascular event'* (for further details, see Appendix 22).

Treatment with fluvastatin reduced the risk of CHD death plus nonfatal MI (RR 0.67, 95% CI
0.50-0.90). None of the other clinical outcomes yielded statistically significant results (for
further details, see Appendix 23). However, the power of the study will have been reduced by
the fact that 14% of the placebo group took non-study lipid-lowering drugs (mainly statins),
as did 7% of the fluvastatin group.

3.2.1.10.6 People with familial hypercholesterolaemia

No placebo-controlled studies were identified relating to this patient group. This is not
surprising: these patients are at very high risk of cardiac events, and the current medical
consensus is therefore that the benefits of statin therapy in this group are undeniable, making
a placebo-controlled study unethical.

One relevant study, *' a direct statin:statin comparison, was identified. This was carried out in
patients with known heterozygous familial hypercholesterolaemia, 31% of whom had known
cardiovascular disease at study entry (for details, see Appendix 24). The study compared
atorvastatin 80 mg/d with simvastatin 40 mg/d. As its primary endpoint was atherosclerosis
progression as measured by carotid intima media thickness, it was underpowered to
demonstrate an effect in terms of clinical outcomes. Moreover, the difference in outcomes
between the two groups was potentially reduced as, in accordance with the study protocol,
any participant whose serum cholesterol concentrations remained higher than 8.0 mmol/L on
two consecutive visits was given a resin in addition to the study medication. 15% of those in
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the simvastatin group required this treatment, compared with only 2.5% of those in the
atorvastatin group.

In this study, clinical outcomes were reported only as reasons for withdrawal from the study.
In the case of nonfatal outcomes, it is not clear whether other participants with those
outcomes might have remained in the study: as clarification on this point could not be
obtained from the study investigators, only mortality data are reported here. No significant
difference was demonstrated between the two interventions (for details, see Appendix 25).

3.2.1.10.7 Ethnic minorities

No studies were identified which provided information relating to populations from the Indian
subcontinent, and the only study to present subgroup analyses of black and non-black ethnic
groups was the ALLHAT-LLT study of pravastatin versus ‘usual care’, in which nearly 40%
of participants were black. However, as the study was carried out in north America, Puerto
Rico and the US Virgin Islands, '*' the ethnic mix of that black population would differ
considerably from that of the black population of England and Wales.

The results of subgroup analyses for black and non-black participants are summarised in
Appendix 26. Interestingly, although there appears no difference between the subgroups in
terms of all-cause mortality, pravastatin reduced the risk of CHD death plus nonfatal MI
significantly in black but not in non-black populations. However, too much weight should not
be put upon this finding, for two reasons. First, randomisation was not stratified by ethnic
group, and therefore the subgroup findings are not true randomised comparisons. Secondly,
the comparator in this study was ‘usual care’, and it is possible that the ‘usual care’ given to
black ethnic groups may have differed from that given to non-black groups, and that this may
have had the effect of enhancing the apparent efficacy of pravastatin in black patients.

3.2.1.10.8 Patients with different baseline LDL-C

Logically, one might expect the relative reduction in risk of CHD death and nonfatal MI
associated with statin therapy to be greatest in those populations with the highest serum
cholesterol levels at baseline. However, there is no clear evidence to support this suggestion.
Only one study, PLAC I, stratified randomisation by baseline LDL-C; this reported the effect
of statin therapy in patients with baseline LDL-C <4.14 mmol/L, but did not provide the
equivalent data for those with baseline LDL-C >4.14 mmol/L for comparison. '** A further
two placebo-controlled studies which had not stratified randomisation by baseline cholesterol
nonetheless analysed the effects of statin therapy in subgroups with higher and lower baseline
LDL-C levels; these are therefore not true randomised comparisons. In the CARDS study, the
hazard ratio for a composite endpoint of a major coronary event, revascularisation, unstable
angina, resuscitated cardiac arrest, or stroke was virtually identical in those with baseline
LDL-C < and >3.1 mmol/L. *®* In the WOSCOPS study, the point estimate of the relative
reduction in the risk of CHD death or nonfatal MI associated with statin therapy in fact
appeared greater, at 37% (95% CI 15-53%), in patients whose baseline LDL-C was less than
4.9 mmol/L than in those with baseline LDL-C >4.9 (risk reduction 27%, 95% CI 6-43%),
although the confidence intervals overlapped. ™

Table 26 summarises data from those placebo-controlled studies whose participants had the
highest and lowest mean baseline LDL-C. Again, the confidence intervals overlap, and the
point estimates are often very similar, again suggesting that statins are no less effective in
reducing the risk of CHD death and nonfatal MI in people with relatively low baseline LDL-C
than in those with higher cholesterol levels.
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Table 26: Statin therapy: relative risk of CHD death and nonfatal MI, by mean
baseline LDL-C

Study Mean baseline Relative risk 95% CI
LDL-C

CARDS 3.0 0.65 0.45-0.95
ASCOT-LLA 3.4 0.65 0.50-0.83
HPS 3.4 0.74 0.68-0.80
LIPS 3.4 0.69 0.47-1.01
CARE 3.6 0.77 0.65-0.91
CIS 4.3 0.28 0.06-1.31
CAIUS 4.7 1.02 0.15-7.15
4S 4.9 0.69 0.62-0.77
KAPS 4.9 0.62 0.21-1.87
WOSCOPS 5.0 0.70 0.58-0.84
LiSA 5.1 0.38 0.07-1.94

3.2.1.11Quality of life

Four studies were identified which reported results related to quality of life. These were the
Aronow, Mohler and Mondillo studies in patients with intermittent claudication''***** and the
Oxford Cholesterol Study in patients at increased risk of CHD because of a history of MI,
angina pectoris, stroke, TIA, PAD, treated diabetes mellitus or treated hypertension. °*

The Mohler study specifically measured quality of life, using the SF-36; it did not find any
significant difference between treatment groups. ** This study also used the Walking
Impairment Questionnaire (WIQ) and the Low Level Physical Activity Recall (LOPAR)
questionnaire. Although no significant differnce was seen in the WIQ, the LOPAR
questionnaire indicated an improvement in physical activity compared with placebo in
patients receiving both 10 mg (p=0.032) and 80 mg atorvastatin (p=0.02), and in the
combined atorvastatin group (p=0.011). The Mondillo study used a claudication self-
assessment questionnaire, and found that patients receiving simvastatin displayed
improvements in all four subjective parameters compared with those receiving placebo.

All three studies in patients with intermittent claudication found that statin treatment was
associated with an improvement in mean total walking time* or distance, °* and in mean pain-
free walking time''? or distance.

The Oxford Cholesterol Study found that simvastatin therapy did not affect either sleep'*® or
mood. "’

3.2.1.12Adverse effects

Despite their potential benefits, most if not all drugs have the potential to cause adverse
effects. It is vitally important to understand these risks. This is particularly true in the case of
statins, because of the very large number of people who may take these drugs, the fact that
many of these individuals do not have symptomatic disease, and the fact that they may take
those drugs for life.

The most common adverse reactions caused by statins are relatively minor and transient: they
include headache, dizziness, rash, diarrhoea, abdominal pain, constipation and flatulence. 138
However, some of the adverse effects associated with statins are potentially very serious. Rare
but clinically important adverse effects are elevations in hepatic transaminases, peripheral
neuropathy, and myopathy. If statin therapy is not discontinued, myopathy (defined as
creatine kinase increase to >10 times the upper limit of normal accompanied by muscle pain
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or weakness) may result in rhabdomyolysis (severe muscle damage) and acute renal failure.
139 Although the exact mechanism by which statins cause rhabdomyolysis remains unclear,
the risk appears to be dose-related. >

There is increasing evidence that the different statins differ both in their potential for
interacting with other drugs, and in their rates of adverse events. In August 2001, cerivastatin,
a synthetic statin, was withdrawn from the world market after the occurrence of 52
unexpected deaths from drug-related rhabdomyolysis (31 in the USA and a further 21
worldwide). "**'*' In addition, 385 nonfatal cases were reported among the estimated 700,000
cerivastatin users in the USA, and most of these required hospitalisation. Many of the
fatalities had either received the full dose of cerivastatin (0.8 mg/day) or were using the drug
concomital%ly with gemfibrozil: this drug-drug interaction was implicated in 12 of the 31 US
fatalities.

3.2.1.12.1 Sources of evidence

A systematic literature review of the adverse effects of statins is beyond the scope of this
review. Instead, the aim of this section is to provide a summary of the important adverse
effects reported by the clinical trials included in this review, and then discuss other important
evidence — in particular, where available, post-marketing surveillance data.

3.2.1.12.1.1 Randomised controlled trials

Serious adverse events are potentially the most important outcomes measured in RCTs.
Regulatory bodies require all clinical trials to collect data on serious adverse events, including
any adverse experiences which result in any of the following outcomes: death, a life-
threatening experience, inpatient hospitalisation or prolongation of existing hospitalisation, or
persistent or significant disability. '** As many events which might generally be regarded as
serious adverse events (all-cause mortality, cardiovascular events) have already been
discussed as outcome measures in the review of clinical effectiveness, this section focuses on
those events which have not already been reviewed.

Although RCTs are considered to provide the highest level of evidence for assessing the
therapeutic efficacy of drugs, they can only provide limited data for assessing their safety.
Premarketing trials are generally not powered to reliably detect rare adverse drug reactions,
nor is their follow-up long enough to permit the detection either of adverse drug reactions
which are widely separated in time from the original use of the drug or of delayed
consequences associated with long-term administration. '* Moreover, trials often exclude
special populations who may be at risk of unique adverse drug reactions or of an increased
frequency of adverse drug reactions compared with the general population. '** Participants in
clinical trials are less likely than non-selected patients to be receiving potentially interacting
medications; they may also be monitored more carefully than in real-life situations.

3.2.1.12.1.2 Post-marketing surveillance

By contrast with experimental studies, post-marketing surveillance monitors the safety of
medicines under their usual conditions of use. Its aim is to identify any safety concerns which
emerge when new products are in widespread use. However, post-marketing surveillance
systems also have limitations, including under-reporting due to reliance on voluntary
reporting, the poor quality of submitted reports, and the presence of confounders which
prohibit the definitive establishment of causality to drug exposure. '**

3.2.1.12.2 Trial evidence
3.2.1.12.2.1 Atorvastatin, fluvastatin, pravastatin and simvastatin

Although, the first statin became available in the mid 1980s, the effects of lifetime use are still
unknown. The best clinical trial evidence of long-term safety comes from large-scale trials of
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simvastatin and pravastatin. By comparison, the trial evidence for the long-term safety of
atorvastatin and fluvastatin is weak, and that for rosuvastatin is non-existent.

The clinical trial results suggest that the incidence of severe muscle problems with statin
therapy is low (see Table 27). Aggregation of data from all the RCTs included in the review
of clinical effectiveness indicates that there were only 6 non-fatal cases of rhabdomyolysis
among 47,637 patients randomly assigned to statin treatment versus 3 cases among 47,180
patients randomised to control (placebo, ‘usual care’ or no statin treatment). Excluding data
from the LIPID trial, which did not differentiate between myosotis and myalgia, there were 22
cases of myositis in 43,125 patients randomised to statin treatment and 25 cases in 42,678
patients randomised to the control group. Not all studies reported the number of patients
suffering myalgia. However, in the largest study, the Heart Protection Study, ' 20,536
patients were randomised to 40mg simvastatin per day or placebo, and creatine kinase levels
were measured in patients who either reported unexplained muscle complaints or used a non-
study statin in addition to study therapy. Over the mean 5 years of the study, similar numbers
of patients in each group (3,379 (32.9%) in the simvastatin group and 3,409 (33.2%) in the
placebo group) complained of unexplained muscle pain or weakness, and only 49 (0.48%)
statin patients and 50 (0.49%) control patients discontinued because of muscle symptoms.

Although the RCT results indicate a low incidence of serious muscle problems in study
participants who were followed up by researchers, they are likely to underestimate the
incidence of such problems if statins are used in unselected populations. '** In addition to the
general issues relating to RCT evidence noted above, the generalisability of the statin RCT
findings is further limited by the fact that some of the large, long-term studies such as 48, *°
ASCOT-LLA, * CARDS, "' CARE, ' ALLHAT-LLT, "*' and the Heart Protection Study’'
excluded patients known to be hypersensitive to, or intolerant of, statins.

Details of other clinical adverse events and withdrawals or discontinuation of study
medication due to adverse events are summarised in Appendix 27.
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Table 27: Summary of adverse events (rhabdomyolysis, myositis, creatine kinase elevations and myalgia) in randomised controlled trials of statin therapy

Study Duration Statin No. of patients No. with No. with myositis ° No. with CK No with myalgia ¢ Additional
dosage rhabdomyolysis® elevation ° information reported
(mg/d) by authors (no. with
myopathy)*
Statin Control Statin Control  Statin Control Statin Control Statin Control Statin Control
Atorvastatin
Control arm: Placebo
ASCOT- 3.3 years 10 5168 5137 1 0 NR NR NR NR NR NR - -
LLA* (median)
CARDS"! 4 years 10 1428 1410 0 0 2 10 2 10 61 72 1 1
(median)
DALI® 30 weeks 10 73 72 NR NR NR NR NR NR NR NR 10 9
80 72 7
Mohler et al* 1 year 10 120 114 NR NR NR NR NR NR NR NR - -
80 120
Control arm: Usual
care or no treatment
ALLIANCE' 52 months 10-80 1217 1225 0 0 0 NR NR NR NR NR 0 0
(mean) (median
40.5)
Colivicchi'® 1 year 80 40 41 NR NR NR NR 1 NR NR NR - -
ESTABLISH® 6 months 20 35 35 NR NR NR NR NR - NR NR - -
GREACE'* 3 years 10-80 800 800 NR NR NR NR NR NR 0 0 0 0
(mean) (mean
24)
Sub-total - - 9073 8834 1 0 2 10 3 10 61 72 18 10
Continued
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Study Duration Statin No. of patients No. with No. with myositis ° No. with CK No with myalgia ¢ Additional

dosage rhabdomyolysis® elevation ° information reported
(mg/d) by authors (no. with
myopathy)°
Statin Control  Statin Control  Statin Control Statin Control Statin Control Statin Control
Fluvastatin
Control arm: Placebo
ALERT' 5.4 years 40-80 1050 1052 0 0 3 1 6 5 NR NR - -
(median)
FLARE” 40 weeks 80 409 425 NR NR 0 0 NR NR 7 3 - -
FLORIDA'® 1 year 80 265 275 NR NR NR NR NR NR NR NR - -
LIPS'" 3.9 years 80 844 833 0 NR 0 3 NR NR NR NR -
(median)
LiSA¥ 1 year 40-80 187 178 NR NR NR NR 0 1 NR NR - -
O’Rourke et al'** 1 year 40 52 27 0 0 NR NR 7 1 6 2 - -
Sub-total - - 2807 2790 0 0 3 4 13 7 13 5 - -
Continued
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Study Duration Statin No. of patients No. with No. with myositis ° No. with CK No with myalgia ¢ Additional
dosage rhabdomyolysis® elevation ° information reported
(mg/d) by authors (no. with
myopathy)°
Statin Control Statin Control  Statin Control Statin Control Statin Control Statin Control
Pravastatin
Control arm: Placebo
CAIUS”’ 3 years 40 151 154 NR NR NR NR NR NR NR NR - -
CARE'*” 5 years 40 2081 2078 0 0 0 4 12 7 NR NR - -
(median)
KAPS'’ 3 years 40 224 223 NR NR NR NR NR NR NR NR - -
LIPID'® 6.1 years 40 4512 4502 0 0 NR NR NR NR NR NR 8 10
(mean) (myositis  (myositis (myositis  (myositis
or or or or
myalgias, myalgias, myalgias, myalgias,
n=60) n=71) n=60) n=71)
PLAC '™ 3 years 40 206 202 NR NR NR NR NR NR NR NR 0 0
PLAC IT'®® 3 years 10-40 75 76 NR NR NR NR NR NR NR NR - -
PMSG"’ 26 weeks 20-40 530 532 NR NR NR NR 14 8 NR NR 0 0
PREDICT'® 6 months 40 347 348 NR NR NR NR NR NR NR NR - -
PROSPER”’ 3.2 years 40 2891 2913 0 0 NR NR NR NR 36 32 - -
(mean)
REGRESS'” 2 years 40 450 434 NR NR NR NR NR NR 1 0 - -
WOSCOPS™ 4.9 years 40 3302 3293 NR NR NR NR 3 1 20 19 - -
(mean)
Control arm: Usual
care or no treatment
ALLHAT-LLT'®' 4.8 years 40 5170 5185 NR NR NR NR NR NR NR - -
(mean)
GISSI-p'* 243 months  20-40 2138 2133 0 0 NR NR NR NR NR - -
(median)
K%l;)ashigawa et 1 year 20-40 47 50 0 0 0 0 0 0 0 0 - -
al
Sato et al* 21.7 months 10 54 66 NR NR NR NR NR NR NR - -
(mean)
Sub-total - - 22178 22189 0 0 ot 4t 29 16 571 51t 8 10
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Study Duration Statin No. of patients No. with No. with myositis ° No. with CK No with myalgia ¢ Additional
dosage rhabdomyolysis® elevation ° information reported
(mg/d) by authors (no. with
myopathy)°
Statin Control ~ Statin Control  Statin Control Statin Control Statin Control Statin Control
Rosuvastatin (No placebo controlled, treatment or usual care trials)
Simvastatin
Control arm: Placebo
48% 7.4 years 20-40 2221 2223 0 0 6 1 NR NR NR NR 1 0
(median)
Aronow et al''? 1 year 40 34 35 NR NR NR NR NR NR NR NR - -
cIs'” 2.3 years 20-40 129 125 NR NR NR NR NR NR NR NR - -
(mean)
HPS”' 5 years 40 10269 10267 5 3 11 6 30 19 3379 3409 10 4
(mean)
MAAS'® 4 years 20 204 200 NR NR NR NR NR NR NR NR 0 -
Mg(gndillo et 6 months 40 43 43 NR NR NR NR NR NR NR NR - -
al
Oxford Cholesterol 3.4 years 20 206 207 NR NR NR NR 7 8 2 2
Study (median) 40 208 NR NR 9 4
SCAT'? 47.8 months  20-40 230 230 NR NR NR NR NR NR NR NR - -
(mean)
Control arm: Usual
care or no treatment
Wenke et al'** 4 years 5-20 35 37 NR NR 0 0 0 0 NR NR - -
Sub-total - - 13576 13367 5 3 17 7 46 27 3385 3411 11 4
Total for all statins - - 47637 47180 6 3 22t 25t 91 60 3516t 3539t 37 24
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CK, creatine kinase; NR, not reported

* Rhabomyolysis defined by study investigators (fatal or non fatal)

® Myositis defined by study investigators or as a CK elevation greater than 10 times the upper limit of normal
¢ Number with CK elevations defined by study investigators

4 Myalgia defined by study investigators or muscle complaints without serum CK elevations

¢ Myopathy defined by study investigators

1 Data from the LIPID study not included as numbers with myositis or myalgias could not be differentiated
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3.2.1.12.2.2  Rosuvastatin

Rosuvastatin is currently marketed at a dose range of 5 to 40 mg; the 80mg dose was
withdrawn because of safety concerns. '*' There are no large and or long-term (>6 months)
placebo-controlled trials which examine adverse effects related to its use. Both studies
included in the review, which have 52-week follow-ups, compare rosuvastatin with other
statins. One reported that 10 of 268 patients receiving rosuvastatin (3.5%) withdrew because
of adverse events which were considered to be related to trial medication, compared with 8 of
140 patients receiving atorvastatin (5.7%). Only two of the events associated with
rosuvastatin were considered serious (rectal haemorrhage, serum creatinine elevation). '’ In
the other study, no serious adverse events were reported in patients receiving rosuvastatin. '°

3.2.1.12.3 Post-marketing surveillance data
3.2.1.12.3.1 Atorvastatin, fluvastatin, pravastatin and simvastatin

No published post-marketing surveillance data for the UK are available for atorvastatin,
fluvastatin, pravastatin or simvastatin. An epidemiological study using data from the UK
General Practice Research Database for the years 1991-1997 found that current statin therapy
was associated with an eightfold increase in the risk of myopathy. However, this equated to
approximately one case per 10,000 person-years of statin therapy. '**

The non-UK data suggest that, between product approval and 26 June 2001, fatal cases of
rhabdomyolysis associated with statin therapy were rare, with reporting rates lower than 1
death per million prescriptions, with the exception of cerivastatin, which has been withdrawn
from world markets (see Table 28). '** However, these figures are likely to underestimate the
risk both because they are based on voluntary reporting by health care professionals, and
because they use as the denominator the number of prescriptions, not the number of
individuals using the medication. '**
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Table 28: Reported cases of fatal rhabdomyolysis and numbers of prescriptions for
statins dispensed in the United States**°

Variable Pravastatin Simvastatin Fluvastatin Atorvastatin Cerivastatin  Total
t

Date approved in  31/10/91 23/12/91 31/12/93 17/12/96 26/6/97 -

United States

Cases of fatal 3 14 0 6 31 54

rhabdomyolysis*

No. of 81,364,000 116,145,000 37,392,000 140,360,000 9,815,000 385,076,000

prescriptions

dispensed since

marketing

begant

Reporting rate 0.04 0.12 0.00 0.04 3.16 0.14

(per 1 million
prescriptions) T

* US cases reported to the Food and Drug Administration (FDA) before 26 June 2001 and which met the
following criteria: the report included a clinical diagnosis of rhabdomyolysis, a temporal association between
rhabdomyolysis and the use of a statin could be identified from the report, and death resulted either directly or
indirectly from rhabdomyolysis.

tData up to and including May 2001, derived from the US National Prescription Audit Plus, excluding the
Long Term Care Channel.

+1The FDA does not recommend rigorous comparisons between drugs based on these data since many factors
can affect reporting and an unknown number of cases may not be attributed to the drug or reported to the FDA.
They emphasise that reporting rates are not incidence rates.

1 Withdrawn from world market in August 2001

Rates of fatal and non-fatal rhabdomyolysis reported to the United States Food and Drug
Administration’s (FDA) post-marketing database were also similar, at less than 1 case per
million prescriptions, for all statins except cerivastatin'> (see Table 28). More than 80% of
cases reported for each drug when taken as monotherapy resulted in hospitalization for renal
failure and dialysis, and 10% resulted in death. *° This demonstrates that, although
rhabdomyolysis is a rare event, it presents a significant safety issue for statin drugs even when
taken as monotherapy; the risk is increased when statins are used in combination with
gemfibrozil (see Table 29).
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Table 29: Reporting rates per million prescriptions for all US cases of
rhabdomyolysis associated with statins through 31 July, 2001*°

Variable Pravastatin Simvastatin Fluvastatin Atorvastatin Cerivastatint  Total
1992 to 1992 to 1994 to 1997 t0 2001 1998 to 2001
2001 2001 2001
Monotherapy
Cases of 17 99 1 45 200 482
rhabdomyolysis*
Estimated 82,000,000 118,986,000 38,791,000 147,610,000 11,038,000 495,761,000
Prescriptions
Crude rate per 1 0.21 0.83 0.03 0.30 18.12 0.97
million
prescriptions

Combination therapy with gemfibrozil
Cases of 2 37 0 6 279 324

rhabdomyolysis*

Estimated 1,422,000 962,000 316,000 1,198,000 22,000 3,920,000
Prescriptionst{

Cruderateper 1  1.41 38.46 0.00 5.01 12681.82 82.65
million

prescriptions

* Cases identified in the Food and Drug Administration (FDA) Adverse Event Reporting System database with
creatine phosphokinase >10,000 IU/L, signs and symptoms (myalgia, myopathy, gait disturbance) and clinical
diagnosis of rhabdomyolysis.

1 Estimates of prescriptions for statin therapy, with or without concomitant gemfibrozil therapy, based on
percentage of mentions (IMS HEALTH NDTI™) summed across all years of marketing for each drug and
applied to prescriptions for all years drug was marketed (IMS HEALTH NPAPIus™),

11 All dispensed prescriptions for all years the drug was marketed between 1988 and July 2001 (IMS HEALTH
NPAPIus™, excluding Long Term CARE)

1 Withdrawn from world market in August 2001

NOTE: Analysis does not include concomitant therapy with fenofibrate, which was prevalent in 0-1% of
mentions across statins. Few cases of rhabdomyolysis were reported for any statin plus fenofibrate or
clofibrate, however, these were not included in the analysis

A more accurate estimate of the incidence of rhabdomyolysis attributed to statins, alone or in
combination with fibrates, may be obtained from a recently published major analysis. "'
Prescription data were used to identify a cohort of 252,460 lipid-lowering drug users from 11
health plans across the US between January 1998 and June 2001. Hospital data were then
used to establish how many of that cohort were admitted to hospital with a diagnosis of
rhabdomyolysis. There were 21 cases, all associated with statin intake (i.e. none occurred
during non-exposed time); a further 7 cases were excluded from the analysis because,
according to automated claims data, they were not exposed to a lipid-lowering drug at the
time when they developed rhabdomyolysis, although in each case their hospital record
explicitly stated that they had been taking a statin at the time of the event. All patients with
rhabdomyolysis were taking statins at half or less of the recommended maximum dose. The
incidence rate of hospitalised rhabdomyolysis with monotherapy of atorvastatin, pravastatin
and simvastatin was 0.44 (95% CI, 0.20-0.84) cases per 10,000 person-years exposure; there
was no statistically significant difference between those statins (average incidence of
rhabdomyolysis for atorvastatin 0.54 (95% CI 0.22-1.12), for pravastatin 0.0 (95% CI 0-1.11),
and for simvastatin 0.49 (95% CI 0.22-1.12)). By comparison, the incidence rate for
cerivastatin was 5.34 (95% CI 1.46-13.68). Inclusion of the 7 excluded cases resulted in an
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incidence rate for atorvastatin, pravastatin and simvastatin of 0.68 (95% CI0.38-1.15); again,
the individual incidence rates remained indistinguishable. However, when atorvastatin and
simvastatin were used in combined statin-fibrate therapy, the risk increased considerably, to
5.98 (95% CI, 0.72-216). The risk was also increased in patients aged 65 or older, and in
those with diabetes mellitus. '

3.2.1.12.3.2 Rosuvastatin

Rosuvastatin was licensed and launched in the UK in March 2003. By the end of July 2004, it
had been used by over 190,000 patients in the UK. By mid August 2004, over 8.5 million
prescriptions had been written and approximately 3 million patients worldwide had received
rosuvastatin. >> During this period, the most frequently reported adverse events were myalgia,
headache, nausea, dizziness and arthralgia. However, by October 2004 the UK Committee on
Safety of Medicines™ had received 10 reports of suspected rhabdomyolysis associated with
rosuvastatin. The majority of these cases involved patients who started on high doses of
rosuvastatin; some had pre-existing risk factors for myopathy.

In a recent letter in the Lancet, Wolfe expressed concern about the safety of rosuvastatin,
based on both pre-marketing and post-marketing data. '>* The pre-marketing data indicated
that, at 80 mg/day, rosuvastatin was associated with a higher frequency of creatine kinase
elevations, and a higher incidence of myopathy and rhabdomyolysis, than any other currently
approved statin; as a result, the 80 mg dose was discontinued, but the FDA approved
rosuvastatin in the belief that doses lower than 80 mg would be much safer. Subsequently, 18
additional cases of rhabdomyolysis were reported between the beginning of marketing and
13™ April 2004, including 11 cases in 7 months in the USA. Two of the 18 patients were
using a 40 mg dose, 5 were using 20 mg and 11 were using 10 mg, as was one of the pre-
marketing cases (the remaining 7 cases of rhabdomyolysis reported in pre-marketing data
occurred in patients receiving the 80 mg dose). Rosuvastatin thus appears to have a higher
rate of rhabdomyolysis than any other currently marketed statin. '** By 26™ August 2004, the
numbelr5 3of cases of thabdomyolysis associated with rosuvastatin had risen to 65 in the USA
alone.

Rosuvastatin has also been associated with instances of acute renal failure and renal
insufficiency which were not secondary to rhabdomyolysis. Pre-marketing data indicated that
a small proportion of patients taking rosuvastatin (primarily at the 80 mg dose) displayed
persistent proteinuria and haematuria, in some cases associated with an increase in serum
creatinine. This was dose-related, affecting 1.3% of patients receiving a 40 mg dose, and
concern was expressed that it might progress to renal failure in a small number of patients. By
13™ April 2004, post-marketing data record 8 cases of acute renal failure and four of renal
insufficiency in patients using rosuvastatin. Nine of these patients were taking a 10 mg dose,
one 40 mg and one 80 mg. *

In response to Wolfe, AstraZeneca claimed, on the basis of data from their clinical trial
programme and ongoing pharmocovigilance assessments, that rosuvastatin was no more
likely to cause adverse muscle effects than the other marketed statins. They concluded that
rosuvastatin’s safety profile was similar to those of the marketed statins, and stated that “This
view of the benefit-risk profile of rosuvastatin is shared by regulatory authorities in the 64
countries where rosuvastatin is approved”. '>* However, as a result of post-marketing reports
of adverse events in patients receiving rosuvastatin, labelling changes were made within the
European Union, reflecting those already in use in the USA. These changes highlight the
patient populations who may be at increased risk of myopathy, particularly at the highest
approved dose (40 mg). Patients at risk include those aged over 65, those with
hypothyroidism and/or renal insufficiency, and also some Asian populations, and people
concomitantly using cyclosporine and gemfibrozil. '*°
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3.2.1.12.4 Other evidence

Concerns about the long-term safety of statins were originally raised by a review of the
carcinogenicity of lipid-lowering drugs in animal studies. >> However, other studies suggest
that statins have an inhibitory effect on cancer cell proliferation. '>® A recent meta-analysis of
data from six large studies found no evidence to suggest that statin therapy affected the
overall rates of fatal or non-fatal cancer (see Table 30). However, the reviewers cautioned that
none of the trials reported all of the outcomes, most reported cancer in different ways, and
reporting of site-specific cancers in the trials was incomplete; moreover, it is not possible, on
the basis of trials averaging 5 years’ duration, to exclude the possibility of cancer risk
resulting from longer exposure or after a longer latency period. '’
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Table 30: Risk of fatal and non-fatal cancer with statin therapy*"’
Event Number  Number No. of events /total Relative risk
of trials  of patients  Statin Placebo (95% CI)

Non-fatal cancer

Excluding non-melanoma skin cancer 3 31575 583/15792  576/15783

Including non-melanoma skin cancer 27 13173 374/6593 374/6580
Fatal cancer

Excluding non-melanoma skin cancer 3 31575 436/15792  429/15783

Including non-melanoma skin cancer 277 13173 177/6593 186/6580
All cancers

Excluding non-melanoma skin cancer ~ 4* 38198 1271/19114  1264/19084

Including non-melanoma skin cancer 4% 40314 2110/20166  2067/20148

1.01 (0.90-1.13)
1.00 (0.87-1.15)

1.02 (0.89-1.16)
0.95 (0.78-1.16)

1.00 (0.93-1.08)
1.02 (0.96-1.08)

* WOSCOP, CARE and LIPID used pravastatin, 4S and HPS used simvastatin, and AFCAPS used lovastatin (not

reviewed in this appraisal)

T Data from 4S, WOSCOPS, HPS

11 Data from CARE, LIPID

i Data from 4S, WOSCOPS, AFCAPS, HPS
11 Data from CARE, LIPID, AFCAPS, HPS
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One large randomised placebo-controlled trial, the PROSPER trial, “'specifically studied the
efficacy of pravastatin in patients aged between 70 and 82 years with pre-existing
cardiovascular disease or significant risk of developing this condition. This study found a
statistically significant 25% increase in incident cancer with pravastatin relative to placebo. In
view of these findings, the authors performed a meta-analysis of pravastatin trials, including
PROSPER: this revealed no significant effect of the drug on cancer rates. The authors
concluded that the imbalance in cancer rates in the PROSPER study was a chance finding,
which could in part have been driven by the recruitment of individuals with occult disease. ”’

Evidence from a case-control study conducted in Denmark suggest that statin use is
associated with a 4- to 14-fold increase in the risk of developing idiopathic polyneuropathy,
corresponding to one excess case for every 2,200 (95% CI 880-7,300) person-years of statin
use. The risk increased in patients treated with statins for two or more years. '>® This evidence
supports that of a cohort study undertaken by the same researchers in the UK, which found an
elevated risk of idiopathic peripheral neuropathy in current statin users compared both with
patients with hyperlipidaemia who had not been prescribed a lipid-lowering drug, and with an
age- and sex-matched cohort drawn from the general population. '*

3.2.1.12.5 Summary

Although concerns have been raised about rosuvastatin, statins are generally considered to be
well tolerated and to have a good safety profile. This view is generally supported both by the
evidence of the trials included in this review and by post-marketing surveillance data.
Although increases in creatine kinase and myopathy have been reported, rhabdomyolysis and
hepatotoxicity are rare. However, some patients may receive lipid-lowering therapy for as
long as 50 years, and long-term safety over such a time-span remains unproven.

3.2.1.13Continuance and compliance

The efficacy of an intervention is clearly related to the length of time for which it is taken and
the extent to which it is taken in accordance with the intended dosing regimen. It has been
claimed that a level of compliance of >80%, with only trivial deviations, in relation to both
the prescribed total dose and the prescribed timing of that dose will provide an adequate
therapeutic effect in most drugs. °® Although most of the studies included in this review report
continuance, in some studies it is not clear whether the authors are reporting continuance or
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compliance. Moreover, some do not report compliance with statin therapy even in terms of
total dose, and none report compliance in terms of timing. However, the WOSCOPS study
found a significant reduction in risk of definite CHD death or nonfatal MI, relative to placebo,
in patients who took 75% or more of the prescribed statin (RR 0.62, 95% CI 0.50-0.76), but
not in those taking less than 75% (RR 1.01, 95% CI 0.66-1.55). This result should be treated
with caution as analyses conditional on compliance are no longer truly randomised. However,
the investigators recalculated this result in the high-compliance group using the Cox
proportional-hazards model, adjusting for baseline risk factors which had previously been
identified as being of prognostic value (smoking status, diabetes, taking nitrates, minor ECG
abnormality, positive Rose questionnaire for angina, family history of CHD, age, history of
hypertension, diastolic BP, LDL/HDL cholesterol ratio), and still found a 38% reduction
(95% CI 23-50%) in the risk of definite CHD death or nonfatal MI in the high-compliance
group relative to placebo, compared with a 31% reduction (95% CI 17-43%) in the entire
cohort. ' This result suggests that long-term compliance is probably required to achieve
optimum benefits from statin therapy.

Because of the importance of continuance and compliance in relation to the effects of
treatment, data drawn from the studies included in the review will be supplemented with data
from other relevant studies.

3.2.1.13.1 Evidence from included studies

3.2.1.13.1.1 Continuance

The evidence relating to continuance with statin therapy is summarised in Table 31 below.
Where available, information is provided by year of treatment. The WOSCOPS study is

included under primary CHD prevention as, although it was undertaken in a mixed
population, only 5% of participants were reported as having CHD at baseline.

Table 31: Studies reporting continuance: percentage of patients in statin group still
taking statin therapy

Study | Year1 | Year2 |[Year3 |Year4 | Year5 | Year6

Primary CHD prevention

ASCOT-LLA™ NR NR 87

CARDS"! 90 87 86 78

woscops' 85 NR NR NR 70

Secondary CHD prevention

48 NR NR NR NR 90

CARE'” NR NR NR NR 94 NR

LIPID'” 94 NR 89 NR NR 81

LIPS®’ NR NR NR 73

MAAS'® NR NR NR 75

Mixed primary and secondary CHD prevention

ALLHAT-LLT" | NR | 87 | NR | 80 | NR | 77

As would be expected, all studies which report continuance at more than one point in time
demonstrate a gradual decrease in continuance over time (see Table 31). As noted earlier,
compliance with drug therapy is generally higher in patients with symptomatic disease than in
those without. It is therefore perhaps not surprising that, at one year, the highest continuance
is reported by a secondary prevention study, the LIPID study, nor that, by year 5, continuance
is substantially lower in the WOSCOPS study, which is predominantly of primary prevention,
than in the 4S and CARE studies of secondary prevention. It is also perhaps not surprising
that, of the primary prevention studies which present data at one year, continuance is lower in
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the WOSCOPS study than in the CARDS study, since the latter was carried out in diabetic
patients, 80% of whom were already taking medication for their diabetes. However, the issue
is not straightforward: within studies of statins in secondary prevention, it is not clear why the

LIPS and MAAS studies report much lower continuance rates at four years than 4S and
CARE do at five.

Most studies did not provide information on the reasons why participants specifically
discontinued study medication rather than why they withdrew from the study. However, the
48 study stated that just over half of those who discontinued statin therapy did so because of

adverse events; the reason given by the remainder was mainly patient reluctance to continue.
95

3.2.1.13.1.2 Compliance

As noted above, very few studies report compliance, and not all of those who do specify how
it was measured. In the only study of primary prevention which reported compliance, the
DALI study in diabetic patients, compliance was said to be over 95% in all three treatment
groups, but no indication was given as to how it was measured;. **

There is a more evidence relating to studies of statins in secondary prevention. The 3T study
assessed compliance by questioning the patient and by counting tablets at each clinic visit;
patients taking >85% of the correct doses were considered compliant. 88% of patients in the
atorvastatin group were at least 85% compliant throughout, as were 86% in the simvastatin
group. ’ In PLAC I, mean compliance, assessed by pill count, was 95%.'"* The SCAT trial
also assessed compliance by pill count at each visit. As an attempt had been made to exclude
potentially noncompliant patients during the placebo run-in phase, average compliance with
statin therapy was approximately 95% throughout the trial. ''°

The fullest information on compliance with statin therapy comes from the HPS study, which
was carried out in a mixed population. This study assessed compliance by reviewing the
calendar-packed tablets remaining; compliance was defined as consumption of at least 80% of
the study medication since the previous follow-up visit. An average of 85% of patients
allocated to statin therapy were compliant with therapy throughout the study; this figure fell
from 89% at the end of the first year to 82% at 5 years. Most of the non-compliant patients
appear to have discontinued therapy: only about 2% of patients overall were reported to be
taking some, but less than 80%, of their allocated treatment. " In another mixed study, the
KAPS study, compliance, assessed by tablet count, was 92% in the pravastatin group, '*’
while another mixed study, the PROSPER study, achieved 94% compliance, again assessed
by tablet count; however, in this study potential participants who were less than 75%
compliant had been screened out in the placebo run-in phase. '®' In another mixed study,
ALLHAT-LLT, which did not seem to screen participants for compliance, only 70-75% of
patients reported taking 80% or more of their assigned pravastatin. '*'

In the WOSCOPS study, although continuance was relatively low, compliance was very high
once patients were established on medication. At the first trial visit, mean compliance with
statin therapy was approximately 85%, but it rose to approximately 95% at the end of the first
year and remained stable until study end. A history of taking regular medication (for angina,
diabetes or hypertension) increased the likelihood of being 100% compliant with study
medication, while current smokers were less likely to be compliant. '®°

3.2.1.13.2 Evidence from other studies

It is generally accepted that continuance and compliance with medication is higher in RCTs
than in general clinical practice. A number of studies have explored continuance and
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compliance with lipid-lowering therapies in real life. However, because of the possibility that
economic and cultural factors may influence continuance and compliance, only the evidence
from UK studies is reviewed here.

A study carried out in Tayside, Scotland, studied patients who experienced their first MI
between Jan 1990 and November 1995. Adherence with statin therapy was calculated on the
basis of prescriptions dispensed after discharge from hospital, dividing the number of days
with statin supply by the total number of days from the first prescription for a statin to the end
of the study; '* this may combine elements of continuance and compliance. 64% of patients
had greater than 80% adherence, as did 69% of patients aged over 65 years. Adherence was
not associated with deprivation. After adjusting for prior lipid-lowering therapy, dose, and
other risk factors, only patients with >80% adherence to statin therapy had significantly lower
risks of further MI and of all-cause mortality. '**

A retrospective cohort study was undertaken in a large general practice in Liverpool to
investigate true patient compliance with statin therapy in primary care. Electronic medical
records were used to identify any patient prescribed a statin between 31 December 1991 and
26 January 2003. 869 patients met the study inclusion criteria. Of these, 74 (8.5%) had
discontinued therapy: 44 did so within the first 6 months, and 27 did not take the statin for
longer than a month. In 54 cases (73%), no reason for discontinuation was recorded, but 10
patients (14%) were recorded as discontinuing because of side effects (for comparison, 14%
of compliant patients had their statin prescription changed because of side effects).
Compliance was defined as taking <80% of therapy: overall, 25% of patients were non-
compliant. Cholesterol monitoring was found to be a significant predictor of patient
compliance (P<0.001). ”°

Tolmie et al undertook a study in an area of high social deprivation in the West of Scotland in
patients prescribed statin therapy for at least 3 months. 86% of patients appeared to be good
compliers, taking 70-100% of their statins. 8% were moderate compliers (taking 41-69%) and
6% were poor compliers (taking <41%). In-depth interviews with patients who were good,
moderate and poor compliers indicated the importance, for compliance, of the credence
patients attached to the prescriber, and of their perceptions of the primary purpose of the
consultation at which the drug was initiated. '®*

3.2.1.133 Continuance and compliance: summary

Not all patients who are prescribed statins will take them for any length of time. Between 5
and 15% are likely to discontinue therapy within the first year, and at the end of five years as
many as 30% are likely to have discontinued. Although the proportion of people who
discontinue treatment is likely to be higher in those receiving statins for primary prevention,
the issue is complicated, with a likelihood of greater continuance in patients with conditions
such as diabetes or hypertension, regardless of whether they have suffered a prior
cardiovascular event. Compliance appears to be good in patients who do not discontinue
therapy.
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3.2.1.14Summary of clinical effectiveness

There is evidence from placebo-controlled studies to suggest that statin therapy is associated
with a statistically significant reduction in the risk of:

e  all-cause mortality, fatal and nonfatal MI, and a composite endpoint of CHD death plus
nonfatal MI, in both primary and secondary prevention

e  stable angina in primary prevention

e cardiovascular mortality, CHD mortality, nonfatal stroke, PAD, unstable angina, and
coronary revascularisation in secondary prevention.

As the confidence intervals for each outcome in each prevention category overlap, it is not

possible to differentiate, in terms of relative risk, between the effectiveness of statins in

primary and secondary prevention. However, the absolute risk of CHD death or nonfatal MI

is higher, and the number needed to treat to avoid such an event is consequently lower, in

secondary than in primary prevention.

There is no evidence that the effectiveness of statins differs in women relative to men at the
same level of cardiovascular risk, in patients with diabetes compared with those without, or in
older patients compared with those under 65 years of age, nor is there evidence that statins
differ in effectiveness in patients with lower or higher cholesterol levels at baseline.

Because of poor study design, it is difficult to interpret the results of the studies which
compare a statin with ‘usual care’, while those which compared a statin with no statin therapy
very largely failed to achieve statistically significant results in relation to clinical outcomes.

It is not possible to differentiate between the different statins on the basis of the evidence
from the placebo-controlled trials: although the point estimates of their effect sizes may vary,
in each case the confidence intervals overlap. Only three head-to-head comparisons of one
statin with another have reported clinical outcomes, and only one of these, the PROVE IT-
TIMI trial, reported statistically significant results. These suggest that aggressive reduction in
LDL-cholesterol with atorvastatin is more effective than moderate LDL-C reduction using
pravastatin in reducing the risk of hospitalisation for unstable angina, and of coronary
revascularisation; however, these results cannot be considered conclusive as there was no
statistically significant difference between the two statins in terms of the key composite
endpoint of CHD death or nonfatal MI.

It should, however, be noted that the different statins vary in terms of the volume of evidence
available from placebo-controlled studies which report clinical outcomes. As noted earlier,
there is no such evidence relating to rosuvastatin. Of the remaining four statins, there is least
evidence for fluvastatin, with four studies of secondary CHD prevention in a total of 3,416
patients (see Table 32). There are five studies of atorvastatin, involving 14,969 patients; three
of these studies were of primary prevention, but all of these were in patients who, because of
their pre-existing medical conditions, were at relatively high risk of cardiovascular events.
The eight studies of simvastatin, involving 26,851 patients, were all of secondary or mixed
prevention. All of the eleven studies of pravastatin, involving 29,524 patients, were all of
secondary or mixed prevention with the exception of the CAIUS study, which recruited
patients with ultrasonographically identified early atherosclerosis but without symptomatic
CVD. ” Each statin is represented both by studies which appear to be of good quality, and
others whose quality cannot be assessed in that it is not clear from published sources whether
the method used to assign participants to the treatment group was really random or the
allocation of treatment was concealed (see Table 32).

Table 32: Strength of evidence from placebo-controlled studies reporting clinical
outcomes for different statins (excluding studies in transplant patients)
| Statin/study | Prevention | Patient group | No | Study

102



category randomised | quality*
Atorvastatin
4D Mixed Diabetic + renal failure 1255 Good
ASCOT-LLA | Primary CHD Hypertensive 10305 Good
CARDS Primary CVD Diabetic 2838 Good
DALI Primary CHD Diabetic 217 ?
Mohler 2003 Secondary CVD Intermittent claudication | 354 ?
Total 14,969
Fluvastatin
FLARE Secondary CHD PTCA 834 ?
FLORIDA Secondary CHD Acute MI 540 ?
LIPS Secondary CHD Angina or silent 1677 Good
ischaemia
LiSA Secondary CHD Stable symptomatic CHD | 365 ?
Total 3,416
Pravastatin
CAIUS Primary CVD Ultrasonographically 305 Good
identified early
atherosclerosis
CARE Secondary CHD MI 4159 Good
KAPS Mixed Hypercholesterolaemia, 447 Good
with and without CVD
LIPID Secondary CHD MI or unstable angina 9014 ?
PLACI Secondary CHD CHD 408 ?
PLACII Secondary CHD CHD 151 ?
PMSG Mixed Primary 1062 ?
hypercholesterolaemia
and >2 additional CHD
risk factors
PREDICT Secondary CHD CHD (successful PTCA) | 695 ?
PROSPER Mixed Elderly, with or at 5804 Good
significant risk of CVD
REGRESS Secondary CHD CHD 884 ?
WOSCOPS Mixed Moderate 6595 ?
hypercholesterolaemia
Total 29,524
Simvastatin
4S Secondary CHD CHD 4444 Good
Aronow 2003 Secondary CVD Intermittent claudication | 69 ?

CIS Secondary CHD CHD 254 ?
HPS Mixed Substantial risk of death | 20536 Good
from CHD

MAAS Secondary CHD CHD 381 ?
Mondillo 2003 | Secondary CVD PAD 86 ?
Oxford Mixed Increased risk of CHD 621 Good
Cholesterol

Study

SCAT Secondary CHD CHD 460 Good
Total 26,851

* This is said to be good if it was clear from the report both that the method used to assign
participants to the treatment group was really random and that the allocation of treatment was

concealed
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Statins are generally considered to be well tolerated and to have a good safety profile. . This
view is generally supported both by the evidence of the trials included in this review and by
post-marketing surveillance data. Although increases in creatine kinase and myopathy have
been reported, rhabdomyolysis and hepatotoxicity are rare. However, some patients may
receive lipid-lowering therapy for as long as 50 years, and long-term safety over such a time-
span remains unproven.
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