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Background
Increased levels of the inflammatory biomarker high-sensitivity C-reactive protein 
predict cardiovascular events. Since statins lower levels of high-sensitivity C-reactive 
protein as well as cholesterol, we hypothesized that people with elevated high-sensi-
tivity C-reactive protein levels but without hyperlipidemia might benefit from statin 
treatment.

Methods
We randomly assigned 17,802 apparently healthy men and women with low-density 
lipoprotein (LDL) cholesterol levels of less than 130 mg per deciliter (3.4 mmol per 
liter) and high-sensitivity C-reactive protein levels of 2.0 mg per liter or higher to 
rosuvastatin, 20 mg daily, or placebo and followed them for the occurrence of the 
combined primary end point of myocardial infarction, stroke, arterial revascular-
ization, hospitalization for unstable angina, or death from cardiovascular causes.

Results
The trial was stopped after a median follow-up of 1.9 years (maximum, 5.0). Rosu-
vastatin reduced LDL cholesterol levels by 50% and high-sensitivity C-reactive protein 
levels by 37%. The rates of the primary end point were 0.77 and 1.36 per 100 per-
son-years of follow-up in the rosuvastatin and placebo groups, respectively (hazard 
ratio for rosuvastatin, 0.56; 95% confidence interval [CI], 0.46 to 0.69; P<0.00001), with 
corresponding rates of 0.17 and 0.37 for myocardial infarction (hazard ratio, 0.46; 95% 
CI, 0.30 to 0.70; P = 0.0002), 0.18 and 0.34 for stroke (hazard ratio, 0.52; 95% CI, 0.34 to 
0.79; P = 0.002), 0.41 and 0.77 for revascularization or unstable angina (hazard ratio, 
0.53; 95% CI, 0.40 to 0.70; P<0.00001), 0.45 and 0.85 for the combined end point of 
myocardial infarction, stroke, or death from cardiovascular causes (hazard ratio, 0.53; 
95% CI, 0.40 to 0.69; P<0.00001), and 1.00 and 1.25 for death from any cause (hazard 
ratio, 0.80; 95% CI, 0.67 to 0.97; P = 0.02). Consistent effects were observed in all sub-
groups evaluated. The rosuvastatin group did not have a significant increase in myopa-
thy or cancer but did have a higher incidence of physician-reported diabetes.

Conclusions
In this trial of apparently healthy persons without hyperlipidemia but with elevated 
high-sensitivity C-reactive protein levels, rosuvastatin significantly reduced the in-
cidence of major cardiovascular events. (ClinicalTrials.gov number, NCT00239681.)
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Table 1. Baseline Characteristics of the Trial Participants, According to Study Group.*

Characteristic
Rosuvastatin 

(N = 8901)
Placebo 

(N = 8901)

Age — yr

Median 66.0 66.0

Interquartile range 60.0–71.0 60.0–71.0

Female sex — no. (%) 3426 (38.5) 3375 (37.9)

Race or ethnic group — no. (%)†

White 6358 (71.4) 6325 (71.1)

Black 1100 (12.4) 1124 (12.6)

Hispanic 1121 (12.6) 1140 (12.8)

Other or unknown 322 (3.6) 312 (3.5)

Body-mass index‡

Median 28.3 28.4

Interquartile range 25.3–32.0 25.3–32.0

Blood pressure — mm Hg

Systolic

Median 134 134

Interquartile range 124–145 124–145

Diastolic

Median 80 80

Interquartile range 75–87 75–87

Current smoker — no. (%) 1400 (15.7) 1420 (16.0)

Family history of premature CHD — no. (%)§ 997 (11.2) 1048 (11.8)

Metabolic syndrome — no. (%)¶ 3652 (41.0) 3723 (41.8)

Aspirin use — no. (%) 1481 (16.6) 1477 (16.6)

High-sensitivity C-reactive protein — mg/liter∥

Median 4.2 4.3

Interquartile range 2.8–7.1 2.8–7.2

LDL cholesterol — mg/dl

Median 108 108

Interquartile range 94–119 94–119

HDL cholesterol — mg/dl

Median 49 49

Interquartile range 40–60 40–60

Triglycerides — mg/dl

Median 118 118

Interquartile range 85–169 86–169

Total cholesterol — mg/dl

Median 186 185

Interquartile range 168–200 169–199

Glucose — mg/dl

Median 94 94

Interquartile range 87–102 88–102
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the number needed to treat for 4 years is 31. If 
4-year risks are projected over an average 5-year 
treatment period, as has been commonly done 
in previous statin trials according to the method 
of Altman and Andersen,22 the number needed 
to treat to prevent the occurrence of one primary 
end point is 25.

Rosuvastatin was also associated with signifi-
cant reductions in rates of the individual compo-
nents of the primary trial end point. For the end 
point of fatal or nonfatal myocardial infarction, 
event rates were 0.17 and 0.37 per 100 person-
years of follow-up in the rosuvastatin and placebo 
groups, respectively (hazard ratio for rosuvastatin, 
0.46; 95% CI, 0.30 to 0.70; P = 0.0002). The cor-
responding rates were 0.18 and 0.34 for fatal or 
nonfatal stroke (hazard ratio, 0.52; 95% CI, 0.34 
to 0.79; P = 0.002), 0.41 and 0.77 for arterial revas-
cularization or unstable angina (hazard ratio, 0.53; 
95% CI, 0.40 to 0.70; P<0.00001), and 0.45 and 
0.85 for the combined end point of nonfatal myo-
cardial infarction, nonfatal stroke, or death from 
cardiovascular causes (hazard ratio, 0.53; 95% CI, 
0.40 to 0.69; P<0.00001).

In addition, the rates of death from any cause 
were 1.00 and 1.25 per 100 person-years of follow-
up in the rosuvastatin and placebo groups, respec-

tively (hazard ratio for the rosuvastatin group, 
0.80; 95% CI, 0.67 to 0.97; P = 0.02) (Table 3 and 
Fig. 1). In analyses limited to deaths for which 
the date of death was known with certainty, there 
was a similar reduction in the hazard ratio associ-
ated with rosuvastatin (0.81; 95% CI, 0.67 to 0.98; 
P = 0.03).

Subgroup Analyses
For the primary end point, there was no evidence 
of heterogeneity in the results for any subgroup 
evaluated. Relative hazard reductions in the ro-
suvastatin group were similar for women (46%) 
and  men (42%) and were observed in every sub-
group evaluated, including subgroups according 
to age, race or ethnic group, region of origin, sta-
tus with regard to traditional risk factors, and 
Framingham risk score (Fig. 2). Groups typically 
assumed to be at very low risk also benefited. For 
participants who had elevated levels of high-sen-
sitivity C-reactive protein but who were nonsmok-
ers, were not overweight (had a body-mass index 
[the weight in kilograms divided by the square of 
the height in meters] ≤25), did not have the met-
abolic syndrome, had a calculated Framingham 
risk score of 10% or less, or had an LDL choles-
terol level of 100 mg per deciliter (2.6 mmol per 

Table 2. Lipid and High-Sensitivity C-Reactive Protein Levels during the Follow-up Period, According to Study Group.*

Level 12 Mo 24 Mo 36 Mo 48 Mo

Rosuvastatin Placebo Rosuvastatin Placebo Rosuvastatin Placebo Rosuvastatin Placebo

High-sensitivity C-reactive protein 
(mg/liter)

Median 2.2 3.5 2.2 3.5 2.0 3.5 1.8 3.3

Interquartile range 1.2–4.4 2.0–6.2 1.2–4.3 2.0–6.1 1.1–3.9 1.8–6.0 1.1–3.7 1.7–6.1

LDL cholesterol (mg/dl)

Median 55 110 54 108 53 106 55 109

Interquartile range 44–72 94–125 42–69 93–123 42–69 90–121 44–70 94–124

HDL cholesterol (mg/dl)

Median 52 50 52 50 50 49 50 50

Interquartile range 43–64 41–61 44–65 42–61 41–62 40–59 41–61 42–60

Triglycerides (mg/dl)

Median 99 119 99 116 106 123 99 118

Interquartile range 74–137 87–167 73–134 83–165 77–148 90–173 74–140 87–164

* P<0.001 for all between-group comparisons except for high-density lipoprotein (HDL) cholesterol at 36 months (P = 0.003) and at 48 months 
(P = 0.34). The mean difference in low-density lipoprotein (LDL) cholesterol levels between the two groups at 12 months was 47 mg per 
deciliter (1.2 mmol per liter). To convert values for cholesterol to millimoles per liter, multiply by 0.02586. To convert values for triglycerides 
to millimoles per liter, multiply by 0.01129.
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liter) or lower, the observed relative reductions in 
the hazard ratio associated with rosuvastatin for 
the primary end point were similar to those in 
higher-risk groups. For subjects with elevated high-
sensitivity C-reactive protein levels but no other 
major risk factor other than increased age, the ben-
efit of rosuvastatin was similar to that for higher-
risk subjects (hazard ratio, 0.63; 95% CI, 0.44 to 
0.92; P = 0.01).

Adverse Events
Total numbers of reported serious adverse events 
were similar in the rosuvastatin and placebo groups 
(1352 and 1377, respectively; P = 0.60) (Table 4). 
Nineteen myopathic events were reported (in 10 
subjects receiving rosuvastatin and 9 receiving pla-
cebo, P = 0.82). After closure of the trial, one non-
fatal case of rhabdomyolysis was reported in a 
90-year-old participant with febrile influenza, 
pneumonia, and trauma-induced myopathy who 
was in the rosuvastatin group (listed in Table 4).

There were no significant differences between 
the two study groups with regard to muscle weak-
ness, newly diagnosed cancer, or disorders of the 
hematologic, gastrointestinal, hepatic, or renal 
systems. With regard to direct measures of safety, 
rates of elevation of the alanine aminotransferase 
level to more than three times the upper limit of 
the normal range were similar in the two groups. 

Median glomerular filtration rates at 12 months 
were 66.8 and 66.6 ml per minute per 1.73 m2 of 
body-surface area in the rosuvastatin and placebo 
groups, respectively (P = 0.02). Protocol-specified 
measurements showed no significant differ-
ences between the study groups during the fol-
low-up period with respect to the fasting blood 
glucose level (98 mg per deciliter [5.4 mmol per 
liter] in both groups, P = 0.12) or newly diagnosed 
glycosuria (in 36 subjects in the rosuvastatin group 
and 32 in the placebo group, P = 0.64); there was 
a minimal difference in the median glycated 
hemoglobin value (5.9% and 5.8%, respectively; 
P = 0.001). Nevertheless, physician-reported diabe-
tes was more frequent in the rosuvastatin group 
(270 reports of diabetes, vs. 216 in the placebo 
group; P = 0.01); these events were not adjudicated 
by the end-point committee. In contrast to the 
findings in a previous study of high-dose statin 
therapy,23 we found no significant between-group 
difference in the number of subjects with intra-
cranial hemorrhage (six in the rosuvastatin group 
and nine in the placebo group, P = 0.44).

Discussion

In this randomized trial of apparently healthy men 
and women with elevated levels of high-sensitivity 
C-reactive protein, rosuvastatin significantly re-

Table 3. Outcomes According to Study Group.

End Point
Rosuvastatin 

(N = 8901)
Placebo 

(N = 8901)
Hazard Ratio 

(95% CI) P Value

No. of  
Patients

Rate per 
100 person-yr

No. of 
 Patients

Rate per 
100 person-yr

Primary end point 142 0.77 251 1.36 0.56 (0.46–0.69) <0.00001

Nonfatal myocardial infarction 22 0.12 62 0.33 0.35 (0.22–0.58) <0.00001

Any myocardial infarction 31 0.17 68 0.37 0.46 (0.30–0.70) 0.0002

Nonfatal stroke 30 0.16 58 0.31 0.52 (0.33–0.80) 0.003

Any stroke 33 0.18 64 0.34 0.52 (0.34–0.79) 0.002

Arterial revascularization 71 0.38 131 0.71 0.54 (0.41–0.72) <0.0001

Hospitalization for unstable angina 16 0.09 27 0.14 0.59 (0.32–1.10) 0.09

Arterial revascularization or hospitalization 
for unstable angina

76 0.41 143 0.77 0.53 (0.40–0.70) <0.00001

Myocardial infarction, stroke, or confirmed 
death from cardiovascular causes

83 0.45 157 0.85 0.53 (0.40–0.69) <0.00001

Death from any cause

Death on known date 190 0.96 235 1.19 0.81 (0.67–0.98) 0.03

Any death 198 1.00 247 1.25 0.80 (0.67-0.97) 0.02
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duced the incidence of major cardiovascular events, 
despite the fact that nearly all study participants 
had lipid levels at baseline that were well below 
the threshold for treatment according to current 
prevention guidelines. Rosuvastatin also signifi-
cantly reduced the incidence of death from any 
cause. These effects were consistent in all sub-
groups evaluated, including subgroups custom-
arily considered to be at low risk, such as people 
with Framingham risk scores of 10% or less, those 

with LDL cholesterol levels of 100 mg per decili-
ter or less, those without the metabolic syndrome, 
and those with elevated levels of high-sensitivity 
C-reactive protein but no other major risk factor. 
The trial also showed robust reductions in cardio-
vascular events with statin therapy in women and 
black and Hispanic populations for which data on 
primary prevention are limited.

Previous statin trials (most of which used LDL 
cholesterol level criteria for enrollment) have gen-
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Figure 1. Cumulative Incidence of Cardiovascular Events According to Study Group.

Panel A shows the cumulative incidence of the primary end point (nonfatal myocardial infarction, nonfatal stroke, arterial revasculariza-
tion, hospitalization for unstable angina, or confirmed death from cardiovascular causes). The hazard ratio for rosuvastatin, as com-
pared with placebo, was 0.56 (95% confidence interval [CI], 0.46 to 0.69; P<0.00001). Panel B shows the cumulative incidence of nonfatal 
myocardial infarction, nonfatal stroke, or death from cardiovascular causes, for which the hazard ratio in the rosuvastatin group was 0.53 
(95% CI, 0.40 to 0.69; P<0.00001). Panel C shows the cumulative incidence of arterial revascularization or hospitalization for unstable 
angina, for which the hazard ratio in the rosuvastatin group was 0.53 (95% CI, 0.40 to 0.70; P<0.00001). Panel D shows the cumulative 
incidence of death from any cause, for which the hazard ratio in the rosuvastatin group was 0.80 (95% CI, 0.67 to 0.97; P = 0.02). In each 
panel, the inset shows the same data on an enlarged y axis and on a condensed x axis.
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