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NUMEROUS CLINICAL TRIALS

and meta-analyses show that
long-term therapy with stat-
ins reduces the risk of myo-

cardial infarction (MI), stroke, and
overall mortality in patients at varying
risks for cardiovascular disease.1-4 These
trials typically excluded patients with
recent acute coronary syndromes
(ACS). The early period following on-
set of ACS represents a critical stage of
coronary heart disease with a high risk
for recurrent events and death due to
vessel occlusions from vulnerable coro-
nary plaques.5 Therefore, strategies to
stabilize vulnerable coronary plaques
during this high-risk period are argu-
ably paramount.
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Context The short-term effects of early treatment with statins in patients after the
onset of acute coronary syndromes (ACS) for the outcomes of death, myocardial in-
farction (MI), and stroke are unclear.

Objective To evaluate relevant outcomes of patients from randomized controlled
trials comparing early statin therapy with placebo or usual care at 1 and 4 months fol-
lowing ACS.

Data Sources and Study Selection Systematic search of electronic databases
(MEDLINE, EMBASE, PASCAL, Cochrane Central Register) from their inception to Au-
gust 2005, which was supplemented by contact with experts in the field. Two review-
ers independently determined the eligibility of randomized controlled trials that com-
pared treatment with statins with a control, were initiated within 14 days after onset
of ACS, and had a minimal follow-up of 30 days. Trials with cerivastatin were only
included in a sensitivity analysis.

Data Extraction Information on baseline characteristics of included trials and pa-
tients, reported methodological quality, lipid levels, and clinical outcome was inde-
pendently extracted by 2 investigators. Investigators from each included trial contrib-
uted additional data if necessary.

Data Synthesis Twelve trials involving 13 024 patients with ACS were included in
the meta-analysis. The risk ratios for the combined end point of death, MI, and stroke
for patients treated with early statin therapy compared with control therapy were 0.93
(95% confidence interval [CI], 0.80-1.09; P=.39) at 1 month and 0.93 (95% CI, 0.81-
1.07; P=.30) at 4 months following ACS. There were no statistically significant risk
reductions from statins for total death, total MI, total stroke, cardiovascular death, fa-
tal or nonfatal MI, or revascularization procedures (percutaneous coronary interven-
tion or coronary artery bypass graft surgery). Sensitivity analyses with restriction to
trials of high quality or with additional data from a large trial using cerivastatin indi-
cated summary risk ratios even closer to 1.

Conclusion Based on available evidence, initiation of statin therapy within 14 days
following onset of ACS does not reduce death, MI, or stroke up to 4 months.
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There is growing evidence that stat-
ins, beyond their low-density lipopro-
tein (LDL) cholesterol-lowering ef-
fects, reduce vascular inflammation,
improve endothelial function, and de-
crease thrombus formation.6 All these
mechanisms are expected to have fa-
vorable effects on ACS. Several obser-
vational studies7-10 but not all11 sug-
gest a large reduction in mortality in
patients with ACS treated with statins
prior to or at hospital discharge. Ran-
domized controlled trials (RCTs) in pa-
tients with ACS indicate that statins may
reduce composite end points that in-
clude recurrent angina, coronary re-
vascularization procedures, and rehos-
pitalization.12-15 The latter end points,
however, may be less reliable because
they depend to a greater extent on clini-
cal judgment and local practices. None
of the RCTs have individually shown
a clear benefit on death and MI.

The purpose of this meta-analysis of
RCTs was to investigate whether early
use of statins within 14 days following
the onset of ACS reduces relevant clini-
cal end points of cardiovascular mor-
bidity and overall mortality at 1 and 4
months.

METHODS
Eligibility Criteria

Eligible trials had to fulfill the follow-
ing criteria to be included in this sys-
tematic review: (1) RCT design com-
paring statin therapy with placebo or
usual care in patients with ACS (MI or
unstable angina); (2) initiation of statin
therapy within 14 days following the
onset of ACS; and (3) follow-up of at
least 30 days. Trials that compared 2 dif-
ferent statins or investigated patients
with prior heart transplantation were
excluded.15 Trials using cerivastatin16

were only considered for sensitivity
analysis because this compound was
withdrawn from the market in 2001.17

Data Sources and Study Search

To identify relevant trials, the elec-
tronic databases MEDLINE, EMBASE,
PASCAL (all from their inception
to August 2005) and the Cochrane
Central Register of Controlled Trials

(Cochrane Library 2005, issue 2) were
searched using the terms pravastatin,
atorvastatin, fluvastatin, simvastatin,
lovastatin, cerivastatin, rosuvastatin and
acute coronary syndrome* as text
words and hydroxymethylglutaryl-CoA
reductase inhibitors, myocardial ische-
mia, myocardial infarction, unstable
angina, and coronary arteriosclerosis as
Medical Subject Headings. The search
was restricted to articles indexed as a
clinical trial (publication type) or
those that included the words “ran-
dom” or “placebo” in their titles or
abstracts. Language restrictions were
not imposed. Reference lists of identi-
fied articles, recently published edito-
rials, and reviews on the topic for fur-
ther eligible trials also were searched.
Authors of included primary trials
contributed additional data relevant
for the purpose of this analysis. We
were unable to reach investigators
from 1 trial.18

Selection and Quality Assessment

Two authors (M.B. and A.J.N) inde-
pendently assessed trial eligibility and
quality. The quality of the trials was
assessed according to concealment of
treatment allocation; blinding of
patients, caregivers, or clinical out-
come assessors; and the proportion of
patients with complete clinical follow-
up.19 We considered treatment alloca-
tion to be concealed if a central inde-
pendent randomization facility, the
use of numbered sealed opaque enve-
lopes, or a central pharmacy, which
prepared and distributed numbered
containers, was mentioned in the
RCT.

End Points and Data Extraction

The primary end point was the com-
bined outcome of nonfatal MI, nonfa-
tal stroke, and total death. Secondary
individual end points were total
death, total MI, total stroke, cardiovas-
cular death, fatal MI, nonfatal MI,
revascularization procedures (coro-
nary artery bypass graft surgery, angi-
oplasty), and unstable angina (recur-
rent myocardial ischemia requiring
emergency hospitalization). We aimed

to assess all end points at 1 and 4
months of follow-up. Adverse events
(rhabdomyolysis, creatine kinase lev-
els �10 times upper limit of normal
and liver aminotransferase levels �3
times upper limit of normal) were
recorded at the end of follow-up for
each trial.

Two authors (M.B. and A.J.N.) in-
dependently extracted in duplicate all
trial data and the additional data pro-
vided by the original trial investiga-
tors. End points and adverse events
were considered irrespective of their pu-
tative relationship with the treatment.

Statistical Analysis

We pooled treatment effects and cal-
culated risk ratios (RRs) for all end
points in the treatment and control
groups by using a random-effects
model.20 We also calculated odds ra-
tios21 but because of the minimal dif-
ferences in estimates prefer to report
only RRs. The presence of publication
bias was investigated by using funnel
plots.22 Heterogeneity was tested us-
ing the Cochran Q test and inconsis-
tency (the percentage of total variance
across studies that is due to heteroge-
neity rather than chance) of treatment
effects was measured across the pri-
mary and secondary end points.23,24

Sensitivity analyses were prespeci-
fied. The treatment effects were exam-
ined according to quality components
(concealed treatment allocation, blind-
ing of patients and caregivers, blinded
outcome assessment), time to initia-
tion of statins, and the type of statin.
One post hoc sensitivity analysis was
conducted by including unpublished
data from a trial using cerivastatin.16 For
statistical data analysis, Stata software
version 9.0 (StataCorp, College Sta-
tion, Tex) was used. P�.05 was set as
the level of significance.

RESULTS
Seventeen RCTs were identified that
compared early statin therapy with pla-
cebo or usual care in individuals with
ACS (FIGURE 1). Five trials were ex-
cluded from the meta-analysis: 2 re-
ported a follow-up shorter than 30
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days,25,26 the investigator was unable to
provide outcome data according to the
prespecified time points in 1 trial,27 and
another trial was still ongoing at the
time of our analysis.28 One trial using
cerivastatin was prematurely stopped
because the drug was withdrawn from

the market.16 Data from this trial for the
4.5 months of follow-up were in-
cluded only in the sensitivity analysis.

The 12 trials included in the meta-
analysis investigated 4 different stat-
ins in a total of 13 024 individuals with
ACS: pravastatin (6 trials),12,18,29-32

atorvastatin (3 trials),13,33,34 fluvas-
tatin (2 trials),14,35 and simvastatin (1
trial)36 (TABLE 1). In accordance with
our eligibility criteria, only the sub-
group of patients with unstable an-
gina was included from the Lescol In-
tervention Prevention Study (LIPS).14

Only the data from the placebo com-
parison during the first 4 months of fol-
low-up in the A to Z trial36 were used
in this analysis. The analysis for pub-
lication bias indicated no evidence of
bias for any of the end points. The
methodological quality of included
trials is summarized in Table 1.

Study Population

The reported mean age of the partici-
pants in the trials ranged from 53 to 69
years (TABLE 2). Each trial enrolled
mostly men (TABLE 3). Prevalence of
individual cardiovascular risk factors
and cointerventions for an index event
such as fibrinolysis therapy or percu-

taneous coronary intervention (PCI)
varied considerably among the in-
cluded trials.

Lipid-Lowering Effects

The average weighted mean baseline
LDL cholesterol level of included par-
ticipants was 123 mg/dL (3.2 mmol/L)
(range, 112-178 mg/dL [2.9-4.6
mmol/L]) (TABLE 4). The mean reduc-
tion in LDL cholesterol ranged from
−15% to −53% and the mean reduc-
tion in total cholesterol ranged from
−9% to −37%. There were higher re-
ductions in the trials using higher drug
doses and/or more potent drugs. The
effects on levels of high-density lipo-
protein cholesterol and triglycerides
were less pronounced and inconsis-
tent among trials.

Combined Primary Outcome

During the first month following on-
set of ACS, 301 (4.7%) of 6464 indi-
viduals in the early statin groups
experienced death, MI, or stroke com-
pared with 324 (5.0%) of 6421 indi-
viduals in the control groups (RR, 0.93;
95% confidence interval [CI], 0.80-
1.09; P=.39). At 4 months of follow-
up, there were 356 (7.5%) of 4756 in-

Figure 1. Selection of Studies

15 Potentially Appropriate RCTs to
Be Included in the Meta-analysis

17 RCTs Retrieved for More Detailed
Evaluation

948 Potentially Relevant Articles
Identified and Screened for
Retrieval

2 RCTs Excluded
1 Unclear Outcome Data at

Prespecified Time Points
1 Ongoing Trial

2 RCTs Excluded (Follow-up
<1 mo)

13 RCTs Included in Meta-analysis
12 RCTs With Usable Information

by Outcome
1 RCT Using Cerivastatin

Included in Sensitivity Analysis
Only (Cerivastatin Withdrawn
From Market in 2001)

RCT indicates randomized controlled trial.

Table 1. General Characteristics of Included Trials

Source
Daily

Intervention Control

No. of
Individuals

Randomized

Mean Initiation
of Statin

After Onset
of ACS, d

Duration of
Follow-up

Available, mo

No. (%) of
Individuals

Followed up

Reported Concealed
Allocation/Masked
Patients/Caregiver/

Assessor

LAMIL,18 1997 Pravastatin, 10-20 mg Placebo 69 2 1 and 3 56 (81) No/yes/yes/no

RECIFE,29 1999 Pravastatin, 40 mg Placebo 60 10 1.5 55 (92) No/yes/yes/no

L-CAD,12 2000 Pravastatin, 20-40 mg* Usual care† 126 6 1, 4, and 6 126 (100) No/no/no/no

PAIS,30 2001 Pravastatin, 40 mg Placebo 99 2 1 and 3 97 (98) No/yes/yes/no

PTT,31 2002 Pravastatin, 40 mg Usual care† 164 1 1 and 6‡ 164 (100) No/no/no/no

PACT,32 2004 Pravastatin, 20-40 mg Placebo 3408 1 1 3323 (98) No/yes/yes/no

LIPS,14 2002 Fluvastatin, 80 mg Placebo 824§ 2 1, 4, and 6 824 (100) No/yes/yes/yes

FLORIDA,35 2002 Fluvastatin, 80 mg Placebo 540 8 1, 4, and 6 540 (100) No/yes/yes/yes

MIRACL,13 2001 Atorvastatin, 80 mg Placebo 3086 3 1 and 4 3075 (99.6) Yes/yes/yes/yes

Colivicchi et al,33 2002 Atorvastatin, 80 mg Usual care† 81 12 1, 3, and 6 81 (100) No/no/no/yes

ESTABLISH,34 2004 Atorvastatin, 20 mg Usual care† 70 1 1, 4, and 6 69 (99) No/no/no/no

A to Z,36 2004 Simvastatin, 40-80 mg Placebo 4497 4 1 and 4|| 4453 (99) Yes/yes/yes/yes
Abbreviations: ACS, acute coronary syndromes; ESTABLISH, Early Statin Treatment in Patients With Acute Coronary Syndrome: Demonstration of the Beneficial Effect on Atherosclerotic

Lesions by Serial Volumetric Intravascular Ultrasound Analysis During Half a Year After Coronary Event; FLORIDA, Fluvastatin on Risk Diminishment After Acute Myocardial Infarction;
L-CAD, Lipid-Coronary Artery Disease; LAMIL, Lipid Acute Myocardial Infarction Lowering; LIPS, Lescol Intervention Prevention Study; MIRACL, Myocardial Ischemia Reduction With
Aggressive Cholesterol Lowering; PACT, Pravastatin in Acute Coronary Treatment; PAIS, Pravastatin in Acute Ischemic Syndromes; PTT, Pravastatin Turkish Trial; RECIFE, Reduction
of Cholesterol in Ischemia and Function of the Endothelium.

*Of 70 individuals, 8 also received cholestyramine or nicotinic acid.
†Includes conventional medical treatment and optional lipid-lowering therapy.
‡All 164 individuals were followed up for 1 month; a subgroup of 77 (pravastatin: 40; control: 37) individuals with additional coronary angioplasty were followed up for 6 months.
§These individuals represent just the subgroup with unstable angina; the LIPS trial originally included another 853 individuals with stable angina.
||After 4 months, individuals in the control group received 20 mg/d of simvastatin.
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dividuals in the early statin groups with
a primary end point event compared
with 381 (8.1%) of 4713 individuals in
the control groups (RR, 0.93; 95% CI,
0.81-1.07; P = .30) (FIGURE 2). We
found no evidence for relevant hetero-
geneity among trials at both follow-up
time points. In sensitivity analyses,
summary estimates of the primary end
point at 1 and 4 months suggested
smaller risk reductions for trials with
higher methodological quality com-
pared with trials with lower method-
ological quality (TABLE 5). Different
treatment effects were not found for

trials with initiation of statin therapy
within 3 days vs up to 14 days after ACS
or for trials using different types of stat-
ins (TABLE 6).

Individual Secondary Outcomes

There were no statistically significant
risk reductions from early statin therapy
for total death, total MI, total stroke,
cardiovascular death, fatal or nonfatal
MI, or revascularization procedures
(PCI or coronary artery bypass graft sur-
gery) at 1 and 4 months of follow-up
or for unstable angina at 1 month of fol-
low-up (FIGURE 3). At 4 months after

the onset of ACS, unstable angina was
reduced: 206 (4.8%) of 4268 individu-
als experienced unstable angina in the
early statin groups compared with
256 (6.0%) of 4238 in the control
groups (RR, 0.80; 95% CI, 0.64-1.00;
P=.05).

The heterogeneity among treat-
ment effects was low except for un-
stable angina at 4 months, in which
moderate heterogeneity was found. This
may be due to differences in the defi-
nition of the end point of unstable an-
gina among trials (TABLE 7). Absolute
numbers of revascularization proce-

Table 2. Baseline Characteristics, Type and Treatment of Index Event

Source

No. of Individuals
Randomized Age, Mean (SD), y

No. (%) of Individuals by Type and Treatment of Index Event

MI Fibrinolysis PCI

Statin Control Statin Control Statin Control Statin Control Statin Control

LAMIL,18 1997 36 33 NA NA 36 (100) 33 (100) NA NA NA NA

RECIFE,29 1999 30 30 55 (2) 56 (2) 11 (39) 12 (44) 0 0 16 (57) 17 (63)

L-CAD,12 2000 70 56 55 (10) 59 (11) 32 (46) 23 (41) NA NA 58 (83) 50 (89)

PAIS,30 2001 50 49 64 (1) 63 (2) 35 (70) 31 (63) 17 (34) 14 (29) 0 0

PTT,31 2002 79 85 53 (11) 52 (10) 79 (100) 85 (100) 79 (100) 85 (100) 0 0

PACT,32 2004 1710 1698 62 (12) 61 (12) 1109 (65) 1111 (65) 651 (38) 671 (40) 414 (24) 406 (24)

LIPS,14 2002 417* 407* 61 (10) 60 (10) 0 0 0 0 417 (100) 407 (100)

FLORIDA,35 2002 265 275 61 (12) 60 (11) 265 (100) 275 (100) 137 (52) 133 (48) 8 (3) 10 (4)

MIRACL,13 2001 1538 1548 65 (12) 65 (12) 812 (53) 843 (55) 109 (7) 137 (9) 0 0

Colivicchi et al,33 2002 40 41 69 (14) 68 (14) NA NA 0 0 0 0

ESTABLISH,34 2004 35 35 61 (10) 63 (11) 22 (63) 26 (74) 7 (20) 3 (9) 35 (100) 35 (100)

A to Z,36 2004 2265 2232 60 (11) 61 (11) 1956 (86) 1919 (86) 483 (21) 472 (21) 979 (43) 979 (44)
Abbreviations: MI, myocardial infarction; NA, data not available; PCI, percutaneous coronary intervention. See Table 1 footnote for expansions of trial names.
*These individuals make up the subgroup of patients with unstable angina (n = 824).

Table 3. Baseline Characteristics and Cardiovascular Risk Factors

Source

No. (%) of Individuals

Men Diabetes Hypertension Current Smoker Prior MI

Statin Control Statin Control Statin Control Statin Control Statin Control

LAMIL,18 1997 NA NA NA NA NA NA NA NA NA NA

RECIFE,29 1999 26 (93) 22 (81) 1 (4) 0 5 (18) 8 (29) 14 (50) 17 (63) 1 (4) 2 (7)

L-CAD,12 2000 57 (81) 44 (79) 0 0 22 (31) 18 (32) 49 (70) 36 (64) 45 (64) 39 (70)

PAIS,30 2001 35 (70) 37 (76) 8 (16) 5 (10) 12 (24) 16 (33) 17 (34) 17 (35) 14 (28) 12 (25)

PTT,31 2002 65 (82) 69 (81) 14 (18) 13 (15) 16 (20) 21 (25) 63 (80) 66 (78) 0 0

PACT,32 2004 1308 (76) 1285 (76) 244 (14) 234 (14) 700 (41) 714 (42) 608 (36) 575 (34) 236 (14) 197 (12)

LIPS,14 2002 344 (83) 336 (83) 65 (16) 34 (8) NA NA NA NA 184 (44) 172 (42)

FLORIDA,35 2002 214 (81) 234 (85) 29 (11) 31 (11) 67 (25) 65 (24) 140 (53) 139 (51) 31 (12) 31 (11)

MIRACL,13 2001 992 (64) 1020 (66) 342 (22) 373 (24) 843 (55) 846 (55) 429 (28) 430 (28) 382 (25) 392 (25)

Colivicchi et al,33 2002 23 (58) 24 (59) 22 (55) 24 (59) 35 (88) 37 (90) NA NA 34 (85) 35 (85)

ESTABLISH,34 2004 30 (86) 30 (86) 12 (34) 11 (31) 19 (54) 19 (54) 24 (69) 19 (54) 5 (14) 5 (14)

A to Z,36 2004 1716 (76) 1680 (75) 529 (23) 530 (24) 1131 (50) 1105 (50) 926 (41) 915 (41) 409 (18) 355 (16)
Abbreviations: MI, myocardial infarction; NA, data not available. See Table 1 footnote for expansions of trial names.
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dures varied among trials not only be-
cause of different trial sizes but also
because of different trial criteria for
revascularization.

In a sensitivity analysis of the sec-
ondary end points, trials of adequate
methodological quality were associ-
ated with smaller risk reductions than
trials lacking quality components
(Table 5). However, statistically sig-
nificant risk reductions from statins at
4 months were found for unstable an-
gina in trials that reported concealed al-
location and in trials with blinded out-
come assessment.

When we additionally included in a
sensitivity analysis data from 3605 pa-
tients with ACS with only 4.5 months
of follow-up in the Prevention of Is-
chemic Events by Early Treatment of
Cerivastatin Study (PRINCESS), the
RRs were 0.95 (95% CI, 0.78-1.17;
P=.66) for total death, 0.91 (95% CI,
0.78-1.05; P=.19) for total MI, 0.80
(95% CI, 0.53-1.20; P=.28) for total
stroke, and 0.81 (95% CI, 0.69-0.96;
P=.02) for unstable angina.

Adverse Events

Among all included trials, there were 9
individuals (0.1%) receiving statin
therapy vs 4 individuals (0.06%)

receiving placebo who developed
myopathy (increase of creatine kinase
levels �10 times the upper limit of
normal). Three individuals (0.05%)
with creatine kinase elevations while
receiving statin therapy met the
definition of rhabdomyolysis (creatine
kinase level �10 000 U/L). All 9
cases with myopathy while receiving
statins occurred after the first month
of treatment and only among patients
treated with high-dose simvastatin (80
mg/d).36 None of these patients experi-
enced a fatal outcome. Among all
trials, there were 75 individuals
(1.1%) treated with statins vs 28 indi-
viduals (0.4%) in control groups
whose liver aminotransferase levels
increased to higher than 3 times the
upper limit of normal.

COMMENT
This systematic review of RCTs in
patients after the onset of ACS investi-
gated whether early initiation of
statin therapy compared with placebo
or usual care improves patients’ out-
comes in the short-term. The results
of this meta-analysis failed to demon-
strate a reduction in the composite
primary end point (death, MI, or
stroke) for patients treated early with

statins at 1 and 4 months following
ACS. Of the secondary individual end
points, evidence for a reduced risk
at 4 months following the onset of
ACS was found for unstable angina
only.

Strengths and Weaknesses

An extensive literature search was con-
ducted to retrieve all relevant eligible
trials and investigators of the primary
trials were contacted to provide addi-
tional information and collaboration.
This collaboration with experts in the
field should have minimized the
potential for publication bias. In addi-
tion, formal testing found little evi-
dence for such a bias.

One small trial with 151 random-
ized individuals was not included
because the original investigators
failed to clarify outcome events.27

One trial that planned to enroll 1000
individuals was still ongoing at the
time of our analysis.28 Two other trials
including 3468 patients only had
a follow-up of 1 month29 and 1.5
months.32 As a consequence, the
power of our analysis, especially at 4
months, was compromised.

We cannot rule out a small benefi-
cial short-term effect with the early

Table 4. Lipid Values at Baseline and Changes During Follow-up

Source
Daily

Intervention
Follow-up,

mo*

Baseline Mean, mg/dL (% Mean Change in Difference
Between Statin and Control Groups)†

Total
Cholesterol

LDL
Cholesterol

HDL
Cholesterol Triglycerides

LAMIL,18 1997 Pravastatin, 10-20 mg 3 228 (−13) 158 (−23) 36 (5.3) NA

RECIFE,29 1999 Pravastatin, 40 mg 1.5 247 (−21) 164 (−27) 42 (13) 194 (−21)

L-CAD,12 2000‡ Pravastatin, 20-40 mg 1 237 (−24) 178 (−25) 32 (−6.0) NA

PAIS,30 2001 Pravastatin, 40 mg 3 255 (−23) 176 (−24) 43 (9.1) 199 (−13)

PTT,31 2002‡ Pravastatin, 40 mg 1 230 (−12) 133 (−25) 39 (3.0) 214 (−5.8)

PACT,32 2004 Pravastatin, 20-40 mg NA 219 (NA) NA NA NA

LIPS,14 2002 Fluvastatin, 80 mg 1.5 201 (−28) 131 (−39) 39 (−2.0) 155 (−21)

FLORIDA,35 2002 Fluvastatin, 80 mg 12 207 (−22) 137 (−31) 46 (3.3) 146 (−22)

MIRACL,13 2001 Atorvastatin, 80 mg 1.5 206 (−37) 124 (−53) 47 (±0) 183 (−28)

Colivicchi et al,33 2002‡ Atorvastatin, 80 mg 2 220 (−9) 131 (−15) 39 (1.0) 167 (−13)

ESTABLISH,34 2004‡ Atorvastatin, 20 mg 6 191 (−28) 124 (−41) 44 (−8.7) 109 (4.9)

A to Z,36 2004 Simvastatin, 40-80 mg 1 184 (−33) 112 (−45) 39 (2.0) 149 (−22)
Abbreviations: HDL, high-density lipoprotein; LDL, low-density lipoprotein; NA, data not available. See Table 1 footnote for expansions of trial names.
SI conversion factors: To convert HDL, LDL, and total cholesterol to mmol/L, multiply by 0.0259; triglycerides to mmol/L, multiply by 0.0113.
*Lipid values in individual trials were measured at different time points during follow-up; the values closest to the 4-month follow-up date are reported.
†Baseline levels were defined as the mean before treatment in statin and control groups. The percentage of change for each trial was calculated as the difference in the mean

change in lipid levels from baseline to follow-up in the statin and the control groups.
‡Individuals in the control group were allowed conventional medical treatment including lipid-lowering therapy.

EARLY TREATMENT WITH STATINS FOR ACS

2050 JAMA, May 3, 2006—Vol 295, No. 17 (Reprinted) ©2006 American Medical Association. All rights reserved.

 at University of Basel, on November 28, 2006 www.jama.comDownloaded from 

http://www.jama.com


Figure 2. Risk Ratios for the Combined Primary End Point of Death, Nonfatal Myocardial Infarction, and Nonfatal Stroke

1-Month Follow-up

No. of Events/Total (%)

Weight, % RR (95% CI) Favors Statin Favors Control

101.00.1

RR (95% CI)

Source

0.2 0.33 (0.01-7.87)RECIFE,29 1999
0.2 2.41 (0.10-58.01)L-CAD,12 2000
0.8 0.65 (0.11-3.74)PAIS,30 2001
2.1 0.31 (0.11-0.89)PTT,31 2002

29.4 0.89 (0.67-1.18)PACT,32 2004
0.5 2.93 (0.31-28.03)LIPS,14 2002
1.6 1.04 (0.30-3.54)FLORDIA,35 2002

32.3 1.06 (0.81-1.39)MIRACL,13 2001
0.3 0.15 (0.01-2.75)Colivicchi et al,33 2002

32.7 0.93 (0.71-1.22)A to Z,36 2004

0.93 (0.80-1.09) ; P = .39

Statin

0/30
1/70 (1.4)
2/50 (4.0)
4/79 (5.1)

86/1710 (5.0)
3/417 (0.7)
5/265 (1.9)

101/1538 (6.6)
0/40

99/2265 (4.4)

301/6464 (4.7)

Control

1/30 (3.3)
0/56

3/49 (6.1)
14/85 (16.5)

96/1698 (5.7)
1/407 (0.2)
5/275 (1.8)

96/1548 (6.2)
3/41 (7.3)

105/2232 (4.7)

324/6421 (5.0)Total

No. of Events/Total (%)

Weight, % RR (95% CI) Favors Statin Favors Control

101.00.1

RR (95% CI)

4-Month Follow-up

Source

0.8 0.92 (0.20-4.23)LAMIL,18 1997∗
0.3 0.80 (0.05-12.51)L-CAD,12 2000
1.1 0.98 (0.26-3.70)PAIS,30 2001∗
0.8 0.26 (0.06-1.19)PTT,31 2002†

1.1 2.60 (0.70-9.74)LIPS,14 2002
2.6 1.04 (0.44-2.45)FLORDIA,35 2002

48.2 0.89 (0.73-1.09)MIRACL,13 2001
1.9 0.57 (0.21-1.55)Colivicchi et al,33 2002∗
0.2 0.33 (0.01-7.91)ESTABLISH,34 2004

43.0 0.99 (0.80-1.22)A to Z,36 2004

0.93 (0.81-1.07) ; P = .30

Statin

3/36 (8.3)
1/70 (1.4)
4/50 (8.0)
2/40 (5.0)

8/417 (1.9)
10/265 (3.8)

162/1538 (10.5)
5/40 (12.5)

0/35
161/2265 (7.1)

356/4756 (7.5)

Control

3/33 (9.1)
1/56 (1.9)
4/49 (8.2)
7/37 (18.9)

3/407 (0.7)
10/275 (3.6)

183/1548 (11.8)
9/41 (22.0)
1/35 (2.9)

160/2232 (7.2)

381/4713 (8.1)Total

At 1 month, LAMIL and ESTABLISH are not presented due to the absence of end point events. Cochran Q test for heterogeneity yielded P = .48. Inconsistency measure
is 0% (95% uncertainty interval, 0%-62%). At 4 months, RECIFE and PACT were excluded due to follow-up of only 1 month and 1.5 months, respectively. Cochran Q
test for heterogeneity yielded P = .64. Inconsistency measure is 0% (95% uncertainty interval, 0%-62%). CI indicates confidence interval; RR, risk ratio. See Table 1
footnote for expansions of trial names. The sizes of the data markers relate to study sample size and the inverse of the SE of each study.
*Three months follow-up data used.
†Six months follow-up data used.

Table 5. Sensitivity Analysis of Quality Components for the Composite End Point, Total Death, and Unstable Angina at 4 Months

Quality Component

Composite of Death,
Nonfatal MI, and Stroke* Total Dealth Unstable Angina†

RR
(95% CI)

P
Value

RR
(95% CI)

P
Value

RR
(95% CI)

P
Value

Reported concealed allocation
Yes13,36 0.94 (0.81-1.08) .38 0.93 (0.72-1.20) .58 0.79 (0.64-0.97) .03

No12,14,18,30,31,33-35 0.85 (0.53-1.36) .50 0.64 (0.29-1.40) .27 0.78 (0.50-1.22) .28

Blinded patients and caregivers
Yes13,14,18,30,35,36‡ 0.95 (0.83-1.09) .48 0.92 (0.72-1.18) .52 0.88 (0.71-1.09) .25

No12,31,33,34§ 0.46 (0.21-1.00) .05 0.52 (0.17-1.62) .26 0.51 (0.32-0.80) .004

Blinded outcome assessment
Yes13,14,33,35,36 0.94 (0.82-1.08) .40 0.91 (0.71-1.17) .45 0.81 (0.66-0.99) .04

No12,18,30,31,34 0.63 (0.29-1.36) .24 0.70 (0.23-2.15) .54 0.69 (0.37-1.28) .24
Abbreviations: CI, confidence interval; MI, myocardial infarction; RR, risk ratio.
*Combined primary end point of meta-analysis.
†There were no data available for this end point from the Lescol Intervention Prevention Study (LIPS) and the Lipid Acute Myocardial Infarction Lowering (LAMIL) study.
‡This category is identical to all placebo-controlled trials.
§This category is identical to all trials allowing for concomitant lipid-lowering therapy in control groups.
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use of statins after the onset of ACS on
total mortality, MI, and stroke and
that this meta-analysis may have
lacked the power to rule out this
effect. The Myocardial Ischemia
Reduction with Aggressive Cholesterol
Lowering (MIRACL) trial comparing
80 mg/d of atorvastatin with placebo
for 4 months suggested a 16% reduc-
tion of a primary composite end point
that included recurrent myocardial
ischemia with rehospitalization.13 In a
post hoc calculation, we estimated the
power of our meta-analysis to be 73%
to detect a 16% difference in our pri-
mary combined outcome of death, MI,
and stroke at 4 months of follow-up

(1-sided � of .05).37 Thus, a type II
error is possible but not likely. To
rule out effects of a 10% risk reduction
or less on our primary end point,
more than 34 000 patients with ACS
would be needed in an RCT.38 In addi-
tion, our sensitivity analyses indicated
even smaller treatment effects when
restricting the analysis to trials of
adequate methodological quality, or
when we additionally included sec-
ondary end point data from a large,
prematurely terminated trial using
cerivastatin in 3605 patients.16

As expected, statins lowered LDL
cholesterol levels more efficiently
than placebo or usual care, and there

were larger reductions in LDL cho-
lesterol in trials using higher doses of
statins. However, available data pre-
cluded adequate exploration of an
association between clinical out-
comes and lipid-lowering potency of
different statin types and doses.
Because only 2 trials measured ultra-
sensitive C-reactive protein,13,36 we
were not able to systematically inves-
tigate an association of early statin
therapy with a reduction in inflam-
matory parameters. Finally, this sys-
tematic review cannot address the
benefit of the early use of statins after
onset of ACS in patients undergoing
early PCI of culprit lesions because

Table 6. Composite End Point, Total Death, and Cardiovascular Death in Patients With Acute Coronary Syndromes

Source

No. of Individuals
Randomized

Follow-up

No. (%) of Individuals

Composite of Death,
Nonfatal MI,
and Stroke* Total Death

Cardiovascular
Death

Statin Control Statin Control Statin Control Statin Control

LAMIL,18 1997 36 33 1 mo NA NA 1 (2.8) 0 1 (2.8) 0

3 mo 3 (8.3) 3 (9.1) 1 (2.8) 0 1 (2.8) 0

RECIFE,29 1999 30 30 6 wk 0 1 (3.3) 0 0 0 0

L-CAD,12 2000 70 56 1 mo 1 (1.4) 0 1 (1.4) 0 0 0

4 mo 1 (1.4) 1 (1.9) 1 (1.4) 1 (1.9) 0 0

6 mo 1 (1.4) 1 (1.9) 1 (1.4) 1 (1.9) 0 0

PAIS,30 2001 50 49 1 mo 2 (4.0) 3 (6.1) 1 (2.0) 2 (4.1) 1 (2.0) 2 (4.1)

3 mo 4 (8.0) 4 (8.2) 2 (4.0) 2 (4.1) 2 (4.0) 2 (4.1)

PTT,31 2002 79† 85† 1 mo 4 (5.1) 14 (16.5) 3 (3.8) 9 (10.6) 3 (3.8) 7 (8.2)

40† 37† 6 mo 2 (5.0) 7 (18.9) 1 (2.5) 3 (8.1) 0 3 (8.1)

PACT,32 2004 1710 1698 1 mo 86 (5.0) 96 (5.7) 27 (1.6) 39 (2.3) 26 (1.5) 34 (2.0)

LIPS,14 2002 417‡ 407‡ 1 mo 3 (0.7) 1 (0.2) 0 0 0 0

4 mo 8 (1.9) 3 (0.7) 1 (0.2) 0 1 (0.2) 0

6 mo 11 (2.6) 10 (2.5) 3 (0.7) 4 (1.0) 2 (0.5) 3 (0.7)

FLORIDA,35 2002 265 275 1 mo 5 (1.9) 5 (1.8) 1 (0.4) 3 (1.1) 1 (0.4) 3 (1.1)

4 mo 10 (3.8) 10 (3.6) 2 (0.8) 6 (2.2) 2 (0.8) 6 (2.2)

6 mo 14 (5.3) 14 (5.1) 3 (1.1) 6 (2.2) 3 (1.1) 6 (2.2)

MIRACL,13 2001 1538 1548 1 mo 101 (6.6) 96 (6.2) 32 (2.1) 30 (1.9) 27 (1.8) 21 (1.4)

4 mo 162 (10.5) 183 (11.8) 64 (4.2) 68 (4.4) 51 (3.3) 60 (3.9)

Colivicchi et al,33 2002 40 41 1 mo 0 3 (7.3) 0 1 (2.4) 0 1 (2.4)

3 mo 5 (12.5) 9 (22.0) 2 (5.0) 3 (7.3) 1 (2.5) 2 (4.9)

6 mo 7 (17.5) 13 (31.7) 3 (7.5) 4 (9.8) 2 (5.0) 3 (9.8)

ESTABLISH,34 2004 35 35 1 mo 0 0 0 0 0 0

4 mo 0 1 (2.9) 0 1 (2.9) 0 0

6 mo 0 1 (2.9) 0 1 (2.9) 0 0

A to Z,36 2004 2265 2232 1 mo 99 (4.4) 105 (4.7) 20 (0.9) 29 (1.3) 20 (0.9) 29 (1.3)

4 mo 161 (7.1) 160 (7.2) 44 (1.9) 48 (2.2) 42 (1.9) 48 (2.2)
Abbreviations: MI, myocardial infarction; NA, data not available. See Table 1 footnote for expansions of trial names.
*Combined primary end point of meta-analysis.
†These individuals were followed up for 1 month (n = 164); a subgroup of 77 individuals with additional coronary angioplasty were followed up for 6 months.
‡These individuals make up the subgroup with unstable angina (n = 824); the LIPS trial originally included another 853 individuals with stable angina.
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only a minority of patients in the
included trials underwent PCI.

Comparison With Other Studies
Our findings contrast with results from
some recently published observational
studies8-10 that suggest a lower risk of
mortality for early statin therapy
within 1 month following onset of
ACS (odds ratios as low as 0.4).
Results from these observational stud-
ies, however, may be prone to bias due
to survivor treatment selection,39 com-
peting medical issues,40 or differences
of unknown confounders between
comparison groups.41 Another large
observational study found no benefit of
early initiation of statin therapy in a
propensity- and covariate-adjusted
analysis; this study may have better
captured important confounders.11

Our meta-analysis of RCTs demon-

strates that observational studies with
insufficient control of confounders
greatly overestimate the magnitude of
effect from early statin therapy after
onset of ACS.

On first sight, our findings might ap-
pear to contrast with results from the
Pravastatin or Atorvastatin Evaluation
and Infection Therapy (PROVE IT) trial
that randomized patients with ACS to
80 mg/d of atorvastatin or 40 mg/d of
pravastatin.15 In fact, however, there is
no obvious discordance. In PROVE IT,
Kaplan-Meier curves of the primary
composite end point appear to di-
verge as early as 30 days after ACS in
favor of patients treated with atorvas-
tatin but the difference did not reach
statistical significance until 6 months.
It is important to note that the pri-
mary composite end point of PROVE
IT comprised not only death, MI, and

stroke but also recurrent unstable an-
gina requiring rehospitalization and re-
vascularization. If the more limited
composite of death, MI, and stroke is
considered, there was no significant dif-
ference between the 2 treatment groups
in PROVE IT. Unstable angina and re-
vascularization were the most fre-
quent events in PROVE IT and ap-
peared to have driven the primary
composite end point. Similarly, our
meta-analysis indicates that statins re-
duce the risk of unstable angina fol-
lowing onset of ACS. Although end
points such as unstable angina de-
pend at least in part on clinicians’ judg-
ment or action and therefore may be less
reliable,42 our finding of a risk reduc-
tion for unstable angina of 19% (95%
CI, 1%-44%) at 4 months in trials with
blinded outcome assessment supports
the validity of this result.

Figure 3. Summary Risk Ratios for Secondary End Points

1-Month Follow-up

P Value for
Heterogeneity

.70

.64

.54

.62

.86

.77

.51

.42

I2 (95% UI),
%

0 (0-65)
0 (0-65)
0 (0-75)
0 (0-68)
0 (0-68)
0 (0-65)
0 (0-71)
1 (0-68)

RR (95% CI)

0.77 (0.58-1.01)
0.99 (0.83-1.18)
0.80 (0.48-1.33)
0.82 (0.61-1.10)
0.75 (0.50-1.12)
1.05 (0.87-1.27)
1.01 (0.86-1.17)
0.90 (0.76-1.06)

Favors Statin Favors Control

21.00.5

RR (95% CI)

No. of Events/Total (%)

Statin

86/6053 (1.4)
246/6430 (3.8)
27/5907 (0.5)
79/5983 (1.3)
40/5983 (0.7)

206/6394 (3.2)
290/4684 (6.2)
256/5977 (4.3)

Control

113/6017 (1.9)
249/6398 (3.9)
35/5887 (0.6)
95/5961 (1.6)
54/5961 (0.9)

195/6365 (3.1)
287/4652 (6.2)
286/5958 (4.8)

Secondary Individual End Point

Total Death
Total MI
Total Stroke
Cardiovascular Death
Fatal MI
Nonfatal MI
PCI/CABG Surgery
Unstable Angina

P Value for
Heterogeneity

.92

.40

.44

.77

.57

.42

.33

.22

I2 (95% UI),
%

0 (0-62)
4 (0-69)
0 (0-75)
0 (0-67)
0 (0-71)
2 (0-68)

13 (0-56)
27 (0-68)

RR (95% CI)

0.90 (0.70-1.14)
0.92 (0.77-1.10)
0.73 (0.45-1.18)
0.84 (0.64-1.09)
0.73 (0.49-1.09)
0.96 (0.80-1.16)
0.94 (0.81-1.09)
0.80 (0.64-1.00)

Favors Statin Favors Control

21.00.5

4-Month Follow-up

No. of Events/Total (%)

Statin

114/4756 (2.4)
274/4651 (5.9)
29/4198 (0.7)

100/4651 (2.2)
40/4234 (0.9)

234/4651 (5.0)
447/4681 (9.5)
206/4268 (4.8)

Control

132/4713 (2.8)
298/4622 (6.4)
41/4182 (1.0)

121/4622 (2.6)
57/4215 (1.4)

241/4622 (5.2)
465/4637 (10.0)
256/4238 (6.0)

Secondary Individual End Point

Total Death
Total MI
Total Stroke
Cardiovascular Death
Fatal MI
Nonfatal MI
PCI/CABG Surgery
Unstable Angina

RR (95% CI)

Trials without events for a specific end point were excluded from the corresponding analysis (different totals for different end points). At 4 months, the Reduction of
Cholesterol in Ischemia and Function of the Endothelium (RECIFE) study and the Pravastatin in Acute Coronary Treatment (PACT) study were excluded due to fol-
low-up of only 1.5 months and 1 month, respectively. Cochran Q test was used for heterogeneity. CABG indicates coronary artery bypass graft; CI, confidence interval;
I2, the percentage of total variance across studies that is due to heterogeneity rather than chance; MI, myocardial infarction; PCI, percutaneous coronary intervention;
RR, risk ratio; UI, uncertainty interval. The sizes of the data markers relate to study sample size and the inverse of the SE of each study.
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Implications for Clinicians,
Researchers, and Policy Makers
Statins impact lipid profiles within
days,25 and in vitro studies show im-
mediate inhibition of smooth muscle
cell proliferation and stimulation of re-
endothelialization by statins.43 These ef-
fects seem to translate into a reduc-
tion of unstable angina pectoris at 4
months following onset of ACS but
not into a reduction of death, MI, or
stroke.

In our meta-analysis, only end point
events that occurred during the pe-
riod of randomized treatment were con-

sidered. It is likely that the beneficial
effects of statins are cumulative. In most
of the landmark trials of statins in
patients with chronic coronary heart
disease, a benefit of treatment was not
evident until 1 to 2 years after random-
ization.2,44 Similarly, there appeared to
be a delayed benefit of more intensive
statin treatment compared with less in-
tensive statin treatment in the late phase
of the A to Z trial.36 Therefore, some of
the benefit of statin treatment in the
period up to 4 months after ACS may
only become manifest after 4 months.
This systematic review confirms that

early treatment with statins after the on-
set of ACS can in general be consid-
ered safe even when high doses of stat-
ins are used. However, physicians and
patients should pay close attention
to muscle-related symptoms, espe-
cially when maximum available
doses—in particular of simvastatin—
are administered.

Concern exists that when adminis-
tered in clinical practice, long-term ad-
herence to statins among patients with
recent onset of ACS is poor.45 Evi-
dence from a small RCT and from ob-
servational studies suggests better ad-

Table 7. Fatal MI, Nonfatal MI, Total Stroke, Revascularization, and Unstable Angina in Patients With Acute Coronary Syndromes*

Source Follow-up

No. (%) of Individuals

Fatal MI Nonfatal MI Total Stroke
Revascularization

(CABG/PCI) Unstable Angina

Statin Control Statin Control Statin Control Statin Control Statin Control

LAMIL,18 1997 1 mo 1 (2.8) 0 NA NA NA NA NA NA NA NA

3 mo 1 (2.8) 0 2 (5.6) 3 (9.1) 0 0 1 (2.8) 1 (3.0) NA NA

RECIFE,29 1999 6 wk 0 0 0 1 (3.3) 0 0 0 0 0 1 (3.3)

L-CAD,12 2000 1 mo 0 0 0 0 0 0 0 2 (3.6) NA NA

4 mo 0 0 0 0 0 0 2 (2.9) 9 (16.1) NA NA

6 mo 0 0 0 0 0 0 6 (8.6) 12 (21.4) 6 (8.6) 10 (17.9)

PAIS,30 2001 1 mo 1 (2.0) 1 (2.0) 1 (2.0) 1 (2.0) 0 1 (2.0) 4 (8.0) 2 (4.1) 16 (32.0)† 11 (22.4)†

3 mo 2 (4.0) 1 (2.0) 2 (4.0) 1 (2.0) 0 2 (4.1) 11 (22.0) 9 (18.4) 24 (48.0)† 21 (42.9)†

PTT,31 2002 1 mo 2 (2.5) 4 (4.7) 1 (1.3) 1 (1.2) 2 (2.5) 7 (8.2) 12 (15.2) 15 (17.6) 11 (13.9)† 25 (29.4)†

6 mo 0 3 (8.1) 1 (2.5) 3 (8.1) 0 1 (2.7) 11 (27.5) 16 (43.2) 12 (30.0)† 22 (59.4)†

PACT,32 2004 1 mo 13 (0.8) 16 (0.9) 54 (3.2) 54 (3.2) 8 (0.5) 10 (0.6) NA NA 123 (7.2) 126 (7.4)

LIPS,14 2002 1 mo 0 0 3 (0.7) 1 (0.2) 0‡ 0‡ 77 (18.5) 87 (21.4) NA NA

4 mo 0 0 7 (1.7) 3 (0.7) 0‡ 0‡ 78 (18.7) 88 (21.6) NA NA

6 mo 0 0 8 (1.9) 6 (1.5) 0‡ 0‡ 79 (18.9) 88 (21.6) NA NA

FLORIDA,35 2002 1 mo 0 1 (0.4) 4 (1.5) 1 (0.4) 0 1 (0.4) 16 (6.0) 12 (4.4) 6 (2.3)§ 5 (1.8)§

4 mo 0 3 (1.1) 8 (3.0) 3 (1.1) 0 1 (0.4) 30 (11.3) 32 (11.6) 11 (4.2)§ 9 (3.3)§

6 mo 0 3 (1.1) 11 (4.2) 7 (2.5) 0 1 (0.4) 36 (13.6) 41 (14.9) 14 (5.3)§ 14 (5.1)§

MIRACL,13 2001 1 mo 10 (0.7) 8 (0.5) 70 (4.6) 59 (3.8) 7 (0.5) 10 (0.6) 162 (10.5) 147 (9.5) 72 (4.7) � 87 (5.6) �

4 mo 17 (1.1) 18 (1.2) 101 (6.6) 113 (7.3) 12 (0.8) 24 (1.6) 254 (16.5) 250 (16.1) 95 (6.2) � 130 (8.4) �

Colivicchi et al,33 2002 1 mo 0 1 (2.4) 0 2 (4.9) 0 0 0¶ 0¶ 1 (2.5) � 1 (2.4) �

3 mo 1 (2.5) 2 (4.9) 2 (5.0) 5 (12.2) 1 (2.5) 1 (2.4) 0¶ 0¶ 2 (5.0) � 3 (7.3) �

6 mo 2 (5.0) 3 (7.3) 3 (7.5) 7 (17.1) 1 (2.5) 2 (4.9) 0¶ 0¶ 2 (5.0) � 6 (14.6) �

ESTABLISH,34 2004 1 mo 0 0 0 0 0 0 0 0 0 0

4 mo 0 0 0 0 0 0 0 0 0 0

6 mo 0 0 0 0 0 0 8 (22.9) 8 (22.9) 0 0

A to Z,36 2004 1 mo 13 (0.6) 23 (1.0) 73 (3.2) 75 (3.4) 10 (0.4) 6 (0.3) 19 (0.8)# 22 (1.0)# 27 (1.2)** 30 (1.3)**

4 mo 19 (0.8) 30 (1.3) 111 (4.9) 110 (4.9) 16 (0.7) 12 (0.5) 60 (2.6)# 60 (2.7)# 56 (2.5)** 61 (2.7)**

Abbreviations: CABG, coronary artery bypass graft surgery; MI, myocardial infarction; NA, data not available; PCI, percutaneous coronary intervention. See Table 1 footnote for expan-
sions of trial names.

*See Table 6 for the number of individuals randomized to statin or control for each study.
†Patients with recurrent angina pectoris.
‡There were no fatal strokes; nonfatal strokes were not recorded in the LIPS trial.
§Patients with recurrent ischemia necessitating hospitalization.
�Patients with recurrent symptomatic myocardial ischemia with objective evidence and emergency hospitalization.
¶Individuals enrolled into the trial were not amenable for direct revascularization by CABG surgery or PCI.
#Revascularization procedures had to be urgent, occur more than 14 days after randomization, and were not allowed to be planned prior to enrollment.
**Patients with readmission for acute coronary syndromes.
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herence to statins when therapy is
started while the patient is still in the
hospital and shortly after the onset of
ACS.46,47 Together with our finding of
a reduced risk for unstable angina at 4
months, these arguments provide a ba-
sis to recommend initiation of statin
therapy prior to hospital discharge in
all patients with ACS to achieve LDL
cholesterol levels of at least less than
100 mg/dL48 and preferably less than 70
mg/dL.49 Our results support the safety
of current guidelines48,50 and may help
to improve prevailing practices of in-
sufficient lipid-lowering therapy in pa-
tients with ACS.51

CONCLUSIONS
Based on available evidence, early statin
therapy is not associated with a rel-
evant reduction of death, MI, or stroke
during the first 4 months following
ACS. However, early statin therapy may
reduce the occurrence of unstable an-
gina at 4 months after the onset of ACS
while serious adverse events associ-
ated with early initiation of statins are
rare.
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den Hartog, Veeger, Colivicchi, Dupuis, Okazaki,
Wright, Bucher, Nordmann.
Analysis and interpretation of data: Briel, Schwartz,
Bucher, Nordmann.
Drafting of the manuscript: Briel, Schwartz, Bucher,
Nordmann.
Critical revision of the manuscript for important in-
tellectual content: Briel, Schwartz, Thompson,
de Lemos, Blazing, van Es, Kayikçioğlu, Arntz,
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I studied the lives of great men and famous women,
and I found that the men and women who got to the
top were those who did the jobs they had in hand, with
everything they had of energy and enthusiasm and hard
work.

—Harry S Truman (1884-1972)
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