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Editor's Note:

| believe that this is an important article and | urge that you, the reader, pay attention to it. It presents the use of a somewhat new and different method to
study whether an important drug for a common killer disease should be available for marketing and sale in the United States. However, | want to disclose that
the decision to publish was difficult. We did not achieve reviewer consensus. There were sharp differences amongst superb reviewers, even after revision. In
such a situation, the easy way out for the editor, one often taken by the "big journals,” is to simply reject the paper, be on the safe side, and let the authors go
elsewhere. Instead, we choose to publish. Why? The cardiovascular diseases for which the drug rosuvastatin is used for treatment and prevention still kill
more Americans than any other diseases. The methodologies employed up to now to determine whether a potent drug, which is effective in treating or
preventing a serious disease but that also may have serious adverse effects, should be allowed to be marketed remain far from perfect. There is so much
money driving a positive decision and profit to be made by the successful sale of such agents as well as by the carriers of advertising and sponsorships for
promotion and education, including the owners of medical journals (such as MedGenMed), that the inertia from incentives can be powerful. It is the statutory
responsibility of the US Food and Drug Administration (FDA), unfortunately itself not immune from potential political or economic influence, to protect the
safety of the populace. On the cusp of such conflicted drug considerations, big pharmas lobby; academic researchers and their institutions may profit; FDA
Committees split; bureaucrats clutch; patient lawyers sue and industry lawyers defend; friction costs soar; jury verdicts vary; public relations firms spin; and
doctors and patients alike remain confused by what problem or curative drug to prescribe or take. Therefore, adding another potentially useful method, such
as described in this article, to inform such decisions should be in everyone's interest. There are also potential conflicts of interest amongst authors, reviewers,
and editors. | believe that those conflicts in need of disclosure to assist the reader in interpreting this article have been disclosed. Read and consider; you
decide what value to place, and let's let any disputes play out in the letters column.

George D. Lundberg, MD

Editor-in-Chief, eMedicine and Medscape General Medicine
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Abstract

Background: Although the effectiveness of statins is well established, analyses of spontaneous adverse event reports have recently questioned the safety of
rosuvastatin.

Methods and Results: We evaluated the risks and benefits of rosuvastatin and compared it with other statins presently on the market. Information was
obtained from a search of medical and scientific literature that produced 3001 entries, of which 591 publications containing particularly relevant data were
identified, and from the US Food and Drug Administration (FDA) Adverse Events Reporting System (AERS) and Spontaneous Reporting System through June
30, 2004. For the AERS data and to control for overreporting in the first postmarketing year and the effect on reporting due to the withdrawal of cerivastatin in
2001, we used the rate of a given adverse event among all adverse events as a measure of risk. We found that adverse effects of rosuvastatin in skeletal
muscle, liver, and kidney function did not substantially differ in frequency from those reported for those of other statins in the market in 2004, except for the
uncommon development of a mild form of presumably "tubular” proteinuria at doses of 40 mg/day or greater. In contrast, cerivastatin had significantly higher
rates of myopathy and rhabdomyolysis than rosuvastatin's, but there was no additional effect on renal failure beyond that mediated through rhabdomyolysis.
From our literature review, we found that rosuvastatin reduces abnormal lipids on a milligram-per-milligram comparison more than atorvastatin.

Conclusion: We conclude that rosuvastatin at approved doses incurs no greater risk for adverse events than other marketed statins, except for a mild form of
tubular proteinuria when doses at or above the maximum recommended levels (= 40 mg/day) were administered. Its risk-benefit ratio is acceptable when
compared with other statins on the market in 2006.

Readers are encouraged to respond to George Lundberg, MD, Editor of MedGenMed, for the editor's eyes only or for possible publication via email:
glundberg@medscape.net

Condensed Abstract

This study evaluated the safety of rosuvastatin. Information was obtained from a search of medical and scientific literature, and from the US Food and Drug
Administration (FDA) Adverse Events Reporting System (AERS) and Spontaneous Reporting System through June 30, 2004. We found that adverse effects of
rosuvastatin in skeletal muscle, liver, and kidney function did not substantially differ in frequency from those reported for other statins, except for the
uncommon development of a mild form of presumably "tubular” proteinuria at doses of 40 mg/day or greater. We conclude that rosuvastatin at approved
doses incurs no greater risk for adverse events than other marketed statins.

Introduction

Two previous analyses of the FDA database of the Adverse Events Reporting System (AERS) have questioned the safety of rosuvastatin. Allegations were
made that patients taking low doses of rosuvastatin were at greater risk of developing serious kidney damage, kidney failure, and rhabdomyolysis than those
taking other statins.l! These concerns were expressed in a Public Citizen petition to the FDA on March 4, 2004 calling for its removal from the market. That
petition was denied after an FDA review of all available evidence.l?

The issue of rosuvastatin safety has been raised again in the recent report by Alsheikh-Ali and colleagues,® which concluded that rosuvastatin was
significantly more likely to be associated with the composite adverse endpoints of rhabdomyolysis, proteinuria, nephropathy, or renal failure on the basis of
analysis of the FDA's spontaneous adverse event reports data. It has been emphasized that although spontaneous adverse event reports are useful for
identifying signals of drug toxicity, they are also subject to multiple limitations and biases.[ It is well accepted that adverse event report rates rise during the
first years after launch, reflecting increased exposure and heightened awareness and interest in identifying the adverse event profile of a new drug. For a safe
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drug, the spontaneous adverse event reports decline thereafter, due to decreased reporting as adverse events are appropriately characterized and methods to
control them are established (the "Weber effect"). In this context, when recognition of adverse events for a class of related drugs takes place over multiple
calendar years, comparisons at years when drugs were first launched are biased toward higher rates for those drugs introduced later. Furthermore, drugs
introduced after a member of the class has been withdrawn are likely to be subject to overreporting of adverse events due to enhanced awareness on the part
of physicians and patients.l3] Pooling different endpoints, as done by Alsheikh-Ali and colleagues, 3! further compounds the impact of these limitations.

We present an independent analysis of the FDA's spontaneous adverse event data with an approach to control for reporting biases. To compensate for
overreporting of adverse events for the more recently introduced statins, we used the total number of reports of adverse events as the denominator for the
rates of adverse events of interest (eg, rhabdomyolysis). If both serious and nonserious adverse events are overreported by the same factor for a newly
introduced statin relative to the existing ones, our analysis will provide valid comparisons. In contrast, analysis of rates with prescriptions as the denominator
will be biased toward higher rates for the newly introduced statins. In addition, we present data on the efficacy of rosuvastatin to reduce abnormal lipids.

Methods
Adverse Event Data: Sources and Definitions

A medical and scientific literature search related to the safety of rosuvastatin and other statins produced 3001 entries, of which 591 publications containing
particularly relevant data were identified. Rosuvastatin was first marketed in The Netherlands on November 6, 2002 and on July 19, 2003 in the United States.
Up to June 2004, global market exposure was estimated to be 1.8 million patients and 7.7 million prescriptions.

Information was obtained from the FDA AERS and Spontaneous Reporting System through June 30, 2004. These data, compiled since 1969, are now
contained in the AERS database, with the MedDRA (Medical Dictionary for Regulatory Activity) 7.0 dictionary for reaction terms. Our analysis, which was done
in collaboration with DrugLogic, Inc. (Reston, Virginia), used Qscan-FDA, a DrugLogic software database system.

Direct MedDRA preferred terms (PTs), eg, "rhabdomyolysis," were used as well as logical groupings of terms permitted by Qscan. The terms that were used
represent groupings of PTs relating to renal disease, muscle disease, and liver toxicity, designed by team members with appropriate expertise. Care was
taken to differentiate event reports from cases; case counts with multiple events received a single entry.

The analysis encompassed data on atorvastatin (Lipitor), simvastatin (Zocor), pravastatin (Pravachol), lovastatin (Mevacor), fluvastatin (Lescol), cerivastatin
(Baycol), and rosuvastatin (Crestor) to determine relationships between adverse event report rates with rosuvastatin as the reference. Because cerivastatin
was withdrawn from the market in 2001, it played the role of a "positive control,” with the other statins playing the role of "equivalence controls" in the analysis.

Because the statins were introduced into the market at different times spanning the period from 1987 to 2003, comparisons of adverse events at the years
when the statins were launched are subject to different levels of recognition of adverse events. Therefore, our analysis compared rosuvastatin with the other
statins concurrently in the year from July 2003 to June 2004 when rosuvastatin was introduced in the market. In addition, the adverse events reported for
rosuvastatin from July 2003 to June 2004 were compared with those for the other statins in each of the previous 4 years between July 1999 and June 2003.
Even though cerivastatin was withdrawn from the market in August 2001, adverse events continued to be reported to the FDA, up to the final year of this
analysis.

Statistical Methods

The key data for a particular adverse event (eg, rhabdomyolysis) in a given period were the number of reports for that event, denoted by a,, a,, a,, a,, a, and
a, for atorvastatin, simvastatin, pravastatin, lovastatin, fluvastatin, and cerivastatin, respectively; and a, for rosuvastatin. The corresponding data for the total

number of reports for all adverse event categories in the same given period are denoted by n,, n,, n;, n,, ng, N, and n,, respectively. The simplest measure of
frequency of an adverse event is given as the ratio (a/n) x 100, representing the percentage of a given adverse event among all adverse events reported for a
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given statin in a given period.

To compare the statins with rosuvastatin as the reference, we use the rate ratio (RR; = [a/n]/[a,/n,]) so that RR, for rosuvastatin is 1. When RR; is greater than

1, the percentage of an adverse event of interest among all adverse event reports for a statin will have had more adverse event reports of interest than
rosuvastatin, whereas if RR; is less than 1, it will have had less. Determination of RR; being significantly different than 1 was accomplished by the score test

under the assumption that a, followed a Poisson distribution with expected value directly proportional to n,.

Results
Clinical Safety of Rosuvastatin

Table 1 provides the denominators for our analysis of the FDA AERS database. They are the total number of adverse events reported to the FDA for each of
the 7 statins of interest and in each of the 5 calendar years from July 1999 to June 2004. The substantial increase of the total number of adverse events for
cerivastatin in the 2 years after its withdrawal in August 2001 illustrates the overreporting of spontaneous reports to the FDA due to enhanced awareness, and
thus imposes the need to control for overreporting in the analysis. This is the primary reason why we use the total number of reports of adverse events as the
denominator for our analysis comparing the frequency of specific adverse events between statins.

Adverse Muscle Events

Data from the spontaneous event reports in the FDA AERS database were the primary source for this analysis. However, other data sets were examined as
well.

In data obtained from controlled clinical trials, the overall frequency of adverse events associated with rosuvastatin was similar to all other statins (except
cerivastatin), namely, 2.5% to 6% of patients complained of muscle symptoms; myopathy was reported in 0.03%; and rhabdomyolysis was rarely mentioned in
patients taking rosuvastatin at doses of 40 mg/day or less.[>-13] We also analyzed data collected during the period from drug launch to the end of the most
recent postmarketing period available to us (November 6, 2004). Patients were stratified into 3 categories: those with muscle symptoms alone (myalgia), those
with myopathy (myalgia plus a significantly elevated creatine kinase [CK] > 10 x upper limit of normal [ULN]), and those with rhabdomyolysis.

Data obtained for the Periodic Safety Report Updates (PSUR) sent to the FDA from AstraZeneca dated February 2003 to December 4, 2004 and included in
an FDA Advisory Committee Briefing Document prepared by AstraZenecal'¥ were also reviewed and demonstrated that rosuvastatin, even at the highest
approved dosage, was associated with a lower prevalence of reports of rhabdomyolysis than other statins, including cerivastatin.[!5] The prevalence of
rhabdomyolysis at the highest approved dose of rosuvastatin, 40 mg/day, was similar to those reported for the highest approved doses of lovastatin and
simvastatin. At lower doses the prevalence of reports of rhabdomyolysis was comparable to those of other statins at similar dose levels. Only 28 of 83
"serious" cases of muscle disease met the American College of Cardiology/American Heart Association (ACC/AHA) criteria for rhabdomyolysis (serum
CPK>10 ULN) and even fewer (19 of 83) met the FDA definition (serum CPK >10,000 units), and there were no deaths in the reporting period.[10-15]

With the FDA AERS data, for each year from June 1999 to July 2004, Table 2 shows the ratios of the rates of myopathy of statins relative to the rate of 1.38%
myopathies among the 872 total adverse events of rosuvastatin reported in the July 2003-June 2004 period. Multiplication of 1.38% by the table entries
provides the rate of myopathy for a given statin in a given year (eg, 1.38 x 1.47 = 2.03% was the rate of myopathy for atorvastatin in July 2003-June 2004).
The rates for other statins were higher than rosuvastatin's rate in all except 4 instances (indicated by shaded areas in Table 2 ). Cerivastatin's ratios were the
highest and were all significantly (P < .001) higher than 1 (ie, rates higher than rosuvastatin's). Of the 7 ratios that were significantly (P < .05) different from 1
for statins other than cerivastatin, 6 were greater than 1 (ie, rates higher than rosuvastatin's).

Table 3 shows the ratios of the rates of rhabdomyolysis of statins relative to the rate of 4.36%, which rosuvastatin had among all the 872 total adverse events
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reported in the July 2003-June 2004 period. Results for rhabdomyolysis show rosuvastatin lying in the middle of rates for the other statins. Specifically,
excluding cerivastatin, 14 (56%) of the 25 comparisons had lower rates than rosuvastatin, and among the 14 comparisons that reached statistical significance,
8 (57%) comparisons had lower rates than rosuvastatin. During the 2 years before its withdrawal in 2001, cerivastatin's rates of rhabdomyolysis were
dramatically (P < .001) higher than rosuvastatin's rates, 5.46-fold and 8.63-fold higher than the rate reported for rosuvastatin. They continued to rise over the 2
years following the withdrawal of cerivastatin, reaching a 13.24-fold rate (ie, 57.73% = 4.36% x 13.24) in the period from July 2002 to June 2003.

Adverse Renal Events

We first determined the incidence of acute renal failure associated with rhabdomyolysis in subjects receiving 5- to 40-mg/day doses of rosuvastatin that were
included in the clinical trial database.[*# Five patients developed renal failure, none of which were judged to have been drug-associated. Six cases receiving
rosuvastatin 80 mg/day (not marketed) developed acute renal failure, 4 of which were attributable to rhabdomyolysis.

As a surrogate for renal injury, changes in serum creatinine levels (and calculated values for the estimated glomerular filtration rate [GFR]) were also
analyzed. Serum creatinine levels showed little change from baseline in subjects receiving approved doses of rosuvastatin, as was the case for other statins.
Subjects receiving the nonmarketed 80-mg/day dose did experience small increases in serum creatinine, and 2 episodes of acute renal failure (unrelated to
rhabdomyolysis) were also observed in a total of 146 patients.[1€]

Controlled clinical trials of rosuvastatin also showed that proteinuria, presumed to be of tubular origin, was associated with doses of 40 mg/day or higher.
Proportions of rosuvastatin-treated subjects developing proteinuria at any time during follow-up ranged from 0.5% (comparable to placebo, 0.6%) at a dose of
5 mg/day to 2.8% at a dose of 40 mg/day and 16.2% at 80 mg/day (the nonmarketed dose). The maximum proportion observed for the other statins was 1.1%
at doses of 20 mg/day of pravastatin or simvastatin. Proteinuria in patients receiving 80 mg/day of rosuvastatin was reversible, decreasing from 16.2% of
patients continuing to receive 80 mg/day to 3.2% of those back-titrated to 40 mg/day. However, even in the latter group, the prevalence of proteinuria (1.0% to
1.6%) remained higher than observed in those receiving the 5- to 20-mg/day doses.

Long-term (> 96 weeks of treatment) observations indicated that the proportion of patients with proteinuria at last follow-up was actually lower than the
proportion that developed it at any time during the trial.*4] Analyses indicated that the composition of urine proteins was consistent with a tubular form of
proteinuria. No other evidence of proximal tubule malfunction was observed, and more than 90% of the samples with proteinuria did not contain myoglobin.

Among 10,449 patients enrolled in controlled trials, 2% (211) were reported to have developed hematuria detected by a dipstick test while receiving
rosuvastatin. No dose dependency was evident. The highest prevalence in the comparator statins was 2.8% for simvastatin at 80 mg/day. Patients developing
proteinuria appeared to be more likely to also develop hematuria.

Findings were similar in a review of global cumulative spontaneous reports of rates with MedDRA PTs of "renal failure,” "renal failure acute,” and "renal failure
chronic" (with or without rhabdomyolysis) as reported in the PSUR data supplied by AstraZeneca. Table 4 depicts the spontaneous reporting rates of renal
failure, proteinuria, or hematuria per million prescriptions filled and per million patients stratified by dosage of rosuvastatin (5-40 mg/day). A somewhat higher
rate of renal failure events (with or without concomitant rhabdomyolysis) was noted for the highest dosage of rosuvastatin used (40 mg/day) compared with
lower doses (5-20 mg/day) (2.0-5.7 times; Table 4 ). However, by weighted average the total spontaneous reporting rates of renal failure for all dosages of
rosuvastatin combined were 4.9 per million prescriptions filled and 16.5 per million patients exposed (data not shown in Table 4 ). Thus, analysis of the
spontaneous adverse event reports did not reveal any overall evidence of renal toxicity, independent of rhabdomyolysis, for rosuvastatin or other statins
sufficient to cause acute renal failure or renal impairment.

Cumulative spontaneous global reporting rates for hematuria were 3.3-4.5 per million prescriptions filled and 11.9-13.9 per million patients receiving doses of
rosuvastatin between 5 and 20 mg/day. These event rates for hematuria are well below that observed in screening studies applied to the population as a
whole (about 3%).

Global spontaneous cumulative reporting rates for proteinuria (defined by MedDRA PTs "albumin, urine," "microalbuminuria,” "protein, urine," and
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"proteinuria™) in patients receiving rosuvastatin ( Table 4 ) were variable, but did indicate that rosuvastatin, at doses of 40 mg/day, is associated with a 1.4-4.6
times greater rate of proteinuria (per million prescriptions or patients) compared with lower doses (5-20 mg/day). This observation is quite consistent with data
obtained from premarketing clinical trials, which showed a similar association. 5!

Analysis of the FDA AERS data with the MedDRA PTs "renal failure acute," "renal failure not otherwise stated (nos)," or "renal impairment nos" revealed that
report rates for rosuvastatin from July 2003 to June 2004 were comparable to those for other statins in the same year and previous 4 years ( Table 5).
Excluding the data for cerivastatin, the rates for the other statins were significantly different from those for rosuvastatin in only 7 out of 25 instances, 2 higher
and 5 lower. In contrast, during the 2 years preceding its withdrawal, the rates for cerivastatin were 1.98- to 2.33-fold higher (P < .001) than rosuvastatin's rate.
The rate for cerivastatin continued to increase after its withdrawal in August 2001, reaching a rate of 48.8% (= 9.67 x 5.05%) in 2002-2003 and only declining
in 2003-2004, 3 years after its withdrawal.

Table 6 shows data for the same group of renal failure but excludes those reports associated with rhabdomyolysis. In this instance, renal adverse events
represented 3.21% of all adverse events of rosuvastatin during the July 2003-June 2004 period. The large majority (25 of 30) of reports for other statins were
not significantly different (displayed in regular font in Table 6 ) from the rosuvastatin reference rate. The impact of the well-known association of cerivastatin
with rhabdomyolysis ( Table 3 ) is evident in the decline in the cerivastatin reports ( Table 5 vs Table 6 ) when rhabdomyolysis is excluded; thus, cerivastatin's
renal toxicities are mediated through rhabdomyolysis. However, when rhabdomyolysis due to the 0.8-mg dose and the deleterious interaction with gemfibrozil
(which alone or in combination accounts for about 38% of all reports to the FDA), are eliminated, then the safety profile of cerivastatin approximates that of the
other marketed statins.

Table 7 summarizes the data for "proteinuria.” Of note, albeit a very low rate of 0.57% (= 5 of 872) of proteinuria for rosuvastatin, among the 30 comparisons,
27 indicated an even lower rate of proteinuria (displayed as shaded entries in Table 7 ) than that observed with rosuvastatin. This analysis does not contain
information with regard to dosage of rosuvastatin or the comparator statin. The pattern seen in these ratio-of-rates comparisons with cumulative global
spontaneous reporting rates for proteinuria is consistent with prior observations from premarketing clinical trials.

Table 8 summarizes the spontaneous report data for "hematuria." Here, none of the rates for the other statins, except for cerivastatin, were significantly
different from the rosuvastatin reference value of 0.69%; 12 were lower and 13 were higher than rosuvastatin's. In the 2 years preceding its withdrawal,
cerivastatin showed significant (P < .05) elevations of "hematuria” relative to rosuvastatin.

Liver Adverse Events

Although some patients taking rosuvastatin may experience a slight rise in serum transaminase levels several weeks after therapy is begun, the rise is
generally transient and self-limiting.[*”1 On the basis of evidence from clinical trials, the frequency of transaminase elevation was similar for all available statins
and was related to drug dose. Rosuvastatin up to 20 mg/day showed an incidence of persistent transaminase elevation similar to placebo (ie, from 0.2% to
0.4%). Increases of rosuvastatin to 40 mg/day raised the incidence to about 1%, and a nhonmarketed dose of 80 mg/day further increases the rate to a level
between 1.9% and 2.7%.10

Shepherd and colleagues(!? assessed the safety and tolerability of rosuvastatin with data from 12,400 patients (representing 12,212 patient-years of
continuous exposure) who received 20-40 mg/day of the drug in a multinational phase 2/3 program, up to August 2003. The occurrence of clinically significant
transaminase increases was low and similar across rosuvastatin doses: 0.5% of 1317 patients taking 5 mg/day, 0.1% of 7726 taking 10 mg/day, 0.1% of 3882
taking 20 mg/day, and 0.3% of 3957 taking 40 mg/day. In most cases, the elevations were transient and resolved or improved with continued treatment, with
or without downward titration in dose. Clinically significant transaminase elevation occurred in the same proportion of patients (0.2%) in each statin group.
Rosuvastatin, 5-40 mg/day, showed changes in transaminase levels similar to those seen with 10-80 mg/day of atorvastatin, 10-80 mg/day of simvastatin, and
10-40 mg/day of pravastatin.[0

Efficacy of Rosuvastatin
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Effects on Plasma Low-Density Lipoprotein Cholesterol

Studies on more than 20,000 patients with various forms of dyslipidemia showed that rosuvastatin and atorvastatin are significantly more effective in reducing
plasma low-density lipoprotein (LDL) levels than other statins currently on the market.l>-9 In numerous equal-dose comparisons over the entire range of FDA-
approved doses, ie, 5-40 mg/day for rosuvastatin and 5-80 mg/day for atorvastatin, rosuvastatin reduced plasma LDL 3-12% (average 8.5+2.6%) more than
atorvastatin (see Table 9 ).[5 10-15]

In addition, rosuvastatin, followed by atorvastatin, enabled patients to achieve National Cholesterol Education Program (NCEP) Adult Treatment Panel (ATP)
cholesterol goals ( Table 10 ) better than other statins.[18-22]

Discussion
Major Findings

Adverse skeletal muscle effects caused by rosuvastatin at currently recommended doses of 5-40 mg/day are rare and do not significantly differ in frequency
from those reported for other currently marketed statins. Rosuvastatin does not pose a greater risk for rhabdomyolysis than other currently marketed statins.

In clinical trials, long-term negative effects of rosuvastatin on renal function have not been observed, even though a majority of the enrolled subjects
(estimated as 52%) had some degree of preexisting renal impairment. The evidence reviewed does not suggest that use of rosuvastatin, at approved dosage,
is causally related to the development of acute renal failure or chronic renal disease. Reported rates of renal failure were low compared with those found in
epidemiologic studies in defined geographic populations, and have been stable over time since the launch of rosuvastatin.l*® A suggestion that higher
spontaneous reporting rates of renal failure were associated with the highest approved dosage level (40 mg/day) was not corroborated when the rates were
compared with other marketed statins (all dosage levels combined). On the other hand, a mild form of proteinuria, presumably of tubular rather than
glomerular origin, was observed to occur more frequently with rosuvastatin than with other marketed statins, most likely seen when rosuvastatin was
administered in high dosage (40 mg/day and above). This proteinuria did not appear to have any short- or long-term adverse effect on renal function and
tended to be transient rather than persistent. No consistent evidence of hematuria as an adverse event of rosuvastatin compared with other stains was
observed.

Some patients taking rosuvastatin experience a slight rise in serum transaminase levels several weeks after starting therapy; this is generally transient and
self-limiting.117! Elevations greater than 3 x ULN occur in about 0.5% to 2% of all patients taking statins. Most often, these are also self-limited, and in more
than half of patients, the transaminases return to normal within 1 week. In almost all patients, they are normal within 4-6 weeks after discontinuation of
treatment, and reports of prolonged elevations after treatment is stopped are rare.

Comparison With Other Published Reports

Our conclusions are at variance with those reported by Alsheikh-Ali and colleagues.B! We propose that the difference between their conclusions and ours may
be attributable to substantial differences in methodology used to analyze the FDA AERS database. Specifically, with rates of adverse events of interest among
total number of prescriptions as the denominator, their analysis did not control for overreporting bias in total adverse event reports, which was likely to be even
more pronounced for severe adverse events,?3! for rosuvastatin in the first postmarketing year. It is also important that this time frame was 2 years after
cerivastatin had been withdrawn from the market because of high report rates of rhabdomyolysis. Indeed, for simvastatin, pravastatin, and atorvastatin, their
analysis showed that rates for all adverse events declined from over 200 reports per million prescriptions in their respective first years (1992, 1992, and 1997,
respectively) to less than 50 between October 2003 and September 2004. Considering that the rosuvastatin reports were all made during its first year of
marketing, a similar decline over time would be expected.

Our analysis measured frequency by calculating the proportion of an adverse event of interest against the total number of adverse events reported for a given
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drug. It quantified comparisons between drugs by determining relative rates for statins with rosuvastatin as the reference. On the other hand, our analysis was
performed without adjustment for significant adverse publicity, such as Public Citizen letters, editorials, and requests for withdrawal to the FDA, as well as
wide media coverage and commentary on rosuvastatin. In addition, the 2001 withdrawal of cerivastatin heightened awareness of the potential for adverse
events of rosuvastatin. This caused a measurable increase (a factor of 2 or more) in the reporting rate in the first postmarketing year for rosuvastatin relative
to the other statins, as seen in the data of Alsheikh-Ali and colleaguesl®! in which reports in the first postmarketing year for rosuvastatin were over 500 per
million prescriptions, compared with approximately 285, 250, 205, and 250 per million prescriptions for simvastatin, pravastatin, atorvastatin, and cerivastatin,
respectively. Had this bias and the one described in the previous paragraph been taken into account in the analysis by Alsheikh-Ali and colleagues, 3! their
conclusions would likely have been consistent with the results of our analysis. To overcome limitations of the adverse events data resulting from spontaneous
reports, we used the percentage among all reports of an adverse event of interest as the measure of frequency to compare statins' adverse event profiles via
relative rates with rosuvastatin as the reference. An alternative method compares the report rate for a given statin with the background rate defined by report
rates for all statins except the given statin. In the pharmacoepidemiology literature, this measure is called the proportional rate ratio (PRR). Its calculation rests
on an assumption of similar reporting rates for all statins used to define the background rate. Ratios of PRR of a statin to rosuvastatin's PRR were practically
identical to those reported here (data not shown), and so were the inferences and conclusions.

Efficacy

When compared on a dosage basis, rosuvastatin appears to be highly potent in achieving beneficial clinical endpoints for lipid management. The greater
efficacy means that low doses can be used effectively alone, often as low as 5 mg/day, or, if needed, in combination with other lipid-lowering agents with less
risk for potential side effects associated with drug-drug interactions that occur with other statins.

Conclusion

After careful and independent evaluation of all available published information and unpublished data supplied by AstraZeneca, we conclude that rosuvastatin,
compared with the other marketed statins, incurs no greater risk for adverse events, except for the uncommon development of a mild form of tubular
proteinuria at higher dosages (40 mg/day and higher) and has an efficacy equal to or exceeding atorvastatin on a milligram-per-milligram basis. This analysis
reinforces the comprehensive review by the FDA on March 11, 2005.12 Although the FDA report also addressed the fact that the frequency of myopathy was
greater with the use of 80 mg/day of rosuvastatin, we did not include data on this dose because they is not marketed.

Table 1. Total Number of Adverse Events Reported to the FDA for Statins in Each Year for the Period From July 1999 to June
2000
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Medscapee www.medscape.com
Atorva- Simva- | Prava- Lova- Fluva- Ceriva- Rosuva
Year statin statin statin statin statin statin =statin
July 2003- l
June 2004 6469 4642 2300 413 669 2337 872
July 2002- .
June 2003 4640 3487 1964 332 513 5800 M/A
July 2001- \
June 2002 5414 3431 1522 282 422 3936 M/A
July 2000-
June 2001 6072 29381 1399 388 379 1696 /A,
July 1999-
June 2000 5787 2437 1231 571 332 912 MNIA
FDA = US Food and Drug Administration
N/A: not applicable because rosuvastatin was not introduced into the US market
untif July 2003
*After withdrawal from the market in A ugusr 2001

Table 2. Ratios of Rates of Myopathy* Among All Adverse Events Reported on Statins Relative to the Rate of 1.38% (= 12 of
872) for Rosuvastatin From July 2003 to June 2004
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Atorva- Simva- Prava- Lova- Fluva- Ceriva-
Year statin statin statin statin statin statin
July
2003- 14 47 1.91 1.20 1.23 2.72 5.72
June
2004
July
2002- 15 39 1.90 181 153 2.69 3.56
June
2003
July
2000- 4 g3 1.80 1,67 2.06 155 2.95
June
2002
July
2000- 1 ggg 1.19 1.19 0.75 0.00 4.88
June
2001
July
1999- 1 p.74 1.64 1.12 1.40 1.75 6.93
June
2000
Shaded and bolded entries correspond to rates lower than rosuvastatin's and to
ratios significantly different from 1, respectively.
‘Myopathy identified by search terms: polymyalgia, myalgia, or musculoskeletal
pain and abnormal blood creatine phosphokinase nos, blood creatine
phosphokinase increased, or blood creatine phosphokinase mm increased;
myopathy, toxic myopathy. or muscle necrosis
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Table 3. Ratios of Rates of Rhabdomyolysis Among All Adverse Events Reported on Statins Relative to the Rate of 4.36% (= 38
of 872) for Rosuvastatin From July 2003 to June 2004
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Medscapes www.medscape.com
Atorva- Simva- Prava- Lova- Fluva- Ceriva-

Year statin statin statin statin statin Istatin
July 2003-June
2004 092 1.88 0.52 1.67 1.44 2.90
July 2002-June 0.88 2.07 0.65 1.38 152 13.24
2003
July 2001-June
2002 0.98 1.94 1.43 1.79 1.85 5.99
ég'gf“m"'”"e 0.34 1.08 0.67 0.41 0.67 $.63
July 1999-June 0.13 0.70 0.50 0.48 0.28 5.46
2000
Shaded and bolded entries correspond to rates lower than rosuvastatin's and to
ratios significantly different from 1, respectively.

Table 4. Global Cumulative Spontaneous Reporting Rates for Renal Adverse Events for Rosuvastatin

Medscapes www.medscape.com

Renal Failure Proteinuria Hematuria
Dose Reporting | Reporting | Reporting  Reporting  Reporting | Reporting
(mg/day) Rate per Rate per Rate per Rate per Rate per Rate per
Million Million Million Million Million Million

Prescriptions | Patients | Prescriptions = Patients | Prescriptions = Patients

5 9.0 25.3 9.0 25.2 4.5 13.9

10 3.6 12.2 3.6 12.2 4.1 12.6

20 3.4 11.9 2.8 9.9 3.3 11.9

40 18.1 68.9 12.9 49.2 0 0

Table 5. Ratios of Rates of Renal Failure* (Including Patients With Concomitant Rhabdomyolysis) Among All Adverse Events
Reported on Statins Relative to the Rate of 5.05% (= 44 of 872) for Rosuvastatin From July 2003 to June 2004
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Medscapes www.medscape.com
Atorva- Simva- Prava- Lova- Fluva- Ceriva-

Year statin statin statin statin statin statin
July 2003-
June 2004 1.09 1.42 1.11 1.25 1.21 1.06
July 2002-
June 2003 1.10 1.44 1.21 1.49 1.12 9.67
July 2001-
June 2002 0.83 1.20 1.04 1.34 1.13 2.41
July 2000-
June 2001 0.47 1.06 0.79 0.97 0.58 2.33

Table 6. Ratios of Rates of Renal Failure* Minus Rhabdomyolysis Among All Adverse Events Reported on Statins Relative to
the Rate of 3.21% (= 28 of 872) for Rosuvastatin From July 2003 to June 2004
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Medscapee www.medscape.com
Atorva- Simva- Prava- Lova- Fluva- Ceriva-
Year statin statin statin statin statin statin

July 2003 -

June 2004 1.36 1.28 1.44 1.21 1.49 0.36

July 2002 -

June 2003 1.26 1.45 1.52 1.03 0.85 1.12

July 2001 -

June 2002 1.00 1.11 1.15 1.33 1.03 1.39

July 2000 -

June 2001 0.61 1.15 0.98 1.28 0.74 0.59

July 1999 -

June 2000 0.52 0.75 1.26 0.60 0.56 1.06
Shaded and bolded entries correspond to rates lower than rosuvastatin's and to
ratios significantly different from 1, respectively.

‘Renal failure identified by search terms. renal failure or renal failure not
otherwise stated or renal impairment not otheiwise specified
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Table 7. Ratios of Rates of Proteinuria Among All Adverse Events Reported on Statins Relative to the Rate of 0.57% (= 5 of 872)

for Rosuvastatin From July 2003 to June 2004
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Atorva- Simva- Prava- Lova- Fluva- = Ceriva-

Year statin statin statin statin statin statin
July 2003-
June 2004 0.30 0.15 0.30 0.00 0.78 0.07
July 2002-
June 2003 0.23 0.15 0.27 0.00 0.68 0.03
July 2001-
June 2002 0.48 0.25 0.92 0.62 0.00 0.53
July 2000-
June 2001 0.46 1.1 0.50 0.45 046 0.72
July 1999-
June 2000 0.51 1.00 0.99 0.31 1.05 057
Shaded and bolded entries correspond to rate of proteinurias lower than
rosuvastatin's and to ratios significantly different from 1, respectively.
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Table 8. Ratios of Rates of Hematuria Among All Adverse Events Reported on Statins Relative to the Rate of 0.69% (= 6 of 872)
for Rosuvastatin From July 2003 to June 2004
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Medscapes www.medscape.com
Atorva- Simva- Prava- Lova- Fluva- Ceriva-
Year statin statin statin statin statin statin

July
2003-
June
2004
July
2002-
June
2003
July
2001-
June
2002
July
2000-
June
2001
July
1999-
June
2000

0.74 1.44 0.70 1.41 0.87 0.25

0.75 1.46 0.52 0.00 1.98 0.70

1.13 1.36 0.95 0.52 1.03 1.92

0.96 1.75 1.97 1.12 1.53 248

0.73 2.15 0.94 0.51 1.75 2.87

Shaded and bolded entries correspond to rates of hematuria lower than
rosuvastatin's and to ratios significantly different from 1, respectively.
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Table 9. Comparison of Rosuvastatin With Atorvastatin: Mean Percentage of Reduction in LDL Induced at Their Maximum FDA-

Approved Doses of 40 mg/day for Rosuvastatin and 80 mg/day for Atorvastatin
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Medscapes www.medscape.com
% LDL % LDL
Patient Reduced at Reduced at
References Specification 40 mg/day 80 mg/day

R A
Jones et al. (STELLAR)I'®! HC 55 51
Schneck et al.lz3] HC 57 54
Olsson et al.[44] HC 63 59
Olsson et al.l#%] HC 53 44
Law et al.[28] Meta-analysis of 53 55

164 randomized
placebo-controlled
trials
Deedwania et al.l?7] HC with metabolic 55 49
syndrome
Schwartz et al.l®! HC with high risk for 59 52
CAD
Stein et al.[28 Heterozygous 54 50
familial HC

LDL = low-density lipoprotein; FDA = US Food and Drug Administration; HC =
hypercholesterolemia; R = rosuvastatin, A = atorvastatin; T = titrated; CAD =
coronary artery disease

Table 10. Comparison of Rosuvastatin With Atorvastatin: Difference in Percentage of Patients Reaching Their Cholesterol
Goals at Equal Doses
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Medscapes www.medscape.com
Difference
References Patient Dose G'ﬁ::” o P:a:ir::ents
Specification (mg/day) Levels Reaching
Goal (R-A)
Jones et al. e o NCEP ATP =
[16)
(STELLAR) 40 I 4
Olsson et al.24 HC 10 NEED AT 16
Davidson et al.[2% HC 10 NCEE ATP 10
Schuster et al.l*0) HC 10 NCEE ATP 17
Shepherd et al, (.22 HC 10 NCE:TI ATP 23
20 12
, Heterozygous 20-40T NCEP ATP 16
[28)
Stein et al. familial HC = 20-40-80 i
T 14
Strutt et al.[33 HC 10 JAS 24
LDL = low-density lipoprotein; NCEP ATP Il = National Cholesterol Education
Program Adult Treatment Panel i
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