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How to reach LDL targets  
quickly in patients with diabetes 
or metabolic syndrome
With	a	simple	algorithm	developed	from	the	ActFASt	trials,	
most	patients	can	reach	goal	safely	in	6	to	12	weeks

Practice recommendations
•		You	can	reduce	elevated		

lDl-c	levels	in	more	patients	with	
diabetes	and	metabolic	syndrome	
using	this	study’s	algorithm.

•		choose	a	starting	dose	of	a	statin	
according	to	the	gap	between	
baseline	and	target	lDl-c	values.

•		Using	a	tailored	starting	dose	of	
atorvastatin,	most	patients	with	type	
2	diabetes	or	metabolic	syndrome	
can	achieve	lDl-c	target	levels	safely	
within	6	to	12	weeks,	without	raising	the	
initial	dose	or	with	a	single	titration	step.

Abstract
Purpose		to	investigate	whether	using	
an	algorithm	to	select	the	starting	dose	of	
a	statin	according	to	baseline	and	target	
lDl-cholesterol	(lDl-c)	values	would	
facilitate	achieving	lipid	targets	in	patients	
with	diabetes	or	the	metabolic	syndrome.
Methods		two	12-week,	prospective,	
open-label	trials	enrolled	2717	high-risk	
subjects,	of	whom	1024	had	diabetes	and	
1251	had	metabolic	syndrome.	Subjects	
with	lDl-c	between	100	and		
220	mg/dl	(2.6-5.7	mmol/l)	were	

assigned	a	starting	dose	of	atorvastatin	
(10,	20,	40,	or	80	mg/d)	based	on	lDl-c	
level	and	status	of	statin	use	at	baseline	
(statin-free	[SF]	or	statin-treated	[St]),	with	
a	single	uptitration	at	6	weeks,	if	required.
Results 	Among	patients	with	diabetes,	
81%	of	SF	subjects	(82%,	84%,	82%,	
and	76%	with	10,	20,	40,	and	80	mg,	
respectively)	and	60%	of	St	subjects	
(61%,	68%,	and	47%	with	20,	40,	and		
80	mg,	respectively)	achieved	lDl-c	
target.	Among	patients	with	metabolic	
syndrome,	78%	of	SF	subjects	(81%,	
84%,	82%,	and	66%	with	10,	20,	40,	
and	80	mg,	respectively)	and	57%	of	St	
subjects	(58%,	70%,	and	47%	with	20,	
40,	and	80	mg,	respectively)	achieved	
lDl-c	target.	Among	St	subjects,	we	
observed	reductions	in	lDl-c	with	
atorvastatin	beyond	those	achieved	with	
other	statins	used	at	baseline	in	patients	
with	diabetes	and	patients	with	metabolic	
syndrome.	Atorvastatin	was	well		
tolerated.
Conclusions		the	ActFASt	studies	
confirm	that	a	targeted	starting	dose	
of	atorvastatin	allows	most	patients	
with	type	2	diabetes	or	the	metabolic	
syndrome	to	achieve	their	lDl-c	
target	safely	with	the	initial	dose	or	
just	a	single	titration.	this	therapeutic	
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strategy	may	help	overcome	the	
treatment	gap	still	observed	in	the	
treatment	of	lipids	in	diabetes.

How many of your patients with 
type 2 diabetes or metabolic 
syndrome have a low-density 

lipoprotein cholesterol (LDL-C) level 
below the target of 100 mg/dL? Your 
answer, undoubtedly, is not enough of 
them. The good news we report in this 
article is that you can safely achieve the 
target more often, within 6 to 12 weeks, 
using a simple algorithm that helps you 
determine the optimal starting dose of 
a statin.

Good reason for concern. Individuals 
with coronary heart disease (CHD) or 
CHD risk equivalents such as diabetes 
have the highest cardiovascular risk and, 
according to the National Cholesterol 
Education Program (NCEP) III and other 
guidelines, must aim for the lowest tar-
get levels of LDL-C.1 As the number of 
cardiovascular risk factors increases in 
a population, the percentage of patients 
reaching targets decreases2,3—to as low 
as 37% among those at highest risk.2 The 
international Analysis and Understanding 
of Diabetes and Dyslipidaemia: Improv-
ing Treatment (AUDIT) survey found 
that out of all patients with type 2 dia-
betes being treated, only 54% achieved 
target.4 

Type 2 diabetes purportedly imparts 
a cardiovascular risk comparable to 
that of a prior cardiovascular event.1,5-7 
Moreover, the outcome of such events in 
patients with diabetes is worse than in 
patients without diabetes, with approxi-
mately 7 out of 10 patients dying from 
the event or its complications.7-9 

The metabolic syndrome (MetSyn) 
also increases risk of cardiovascular 
events and mortality, even in individuals 
without diabetes or CHD.10-13 In 1 study, 
the risks of all-cause and cardiovascular 
mortality in patients with MetSyn were 
1.38 to 1.44 and 2.26 to 2.78, respec-
tively, compared with those who did not 
have MetSyn.12 

The algorithm we describe in this ar-
ticle was developed from results of the 
Achieve Cholesterol Targets Fast with 
Atorvastatin Stratified Titration (ACT-
FAST) trials. These trials were designed 
to assess whether, according to the de-
gree of reduction required in LDL-C, 
an optimal starting dose of atorvastat-
in could be identified so that patients 
would achieve LDL-C targets quickly, 
with no change in the dose or with just 
one titration step, and regardless of 
statin use at baseline. 

The main results of ACTFAST 
1 and 2 have been published else-
where.14,15 We report specifically on a 
prespecified analysis of pooled results 
in the subset of patients with diabetes 
or MetSyn.

z Methods
Patient population
We extracted the study population from 
prespecified pooling of data from ACT-
FAST 1 and 2,14,15 which were 12-week, 
multicenter, prospective, open-label tri-
als that used the same protocol. A full 
description of inclusion and exclusion 
criteria for ACTFAST has been pub-
lished elsewhere.14,15 

Briefly, subjects were either statin-free 
or statin-treated at baseline, had CHD or 
a CHD equivalent, had an LDL-C level 
between 100 and 220 mg/dL (2.6-5.7 
mmol/L) and triglycerides ≤600 mg/dL 
(6.8 mmol/L), and were willing to follow 
a recommended diet.

We excluded patients if they had 
used other lipid-lowering therapy in the 
prior 2 months (except for statins in the 
statin-treated study arm) or if they were 
receiving >40 mg/d of any statin. Patients 
taking atorvastatin at screening were ex-
cluded because the study’s goal was to 
assess the benefits of switching over to a 
flexible starting dose of atorvastatin. We 
defined diabetes and MetSyn according 
to the American Diabetes Association 
criteria16 and the NCEP 2001 criteria,1 
respectively.

The gap between 
LDL-C baseline 
and target values 
determined the 
optimal starting 
doses
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Doses reflected LDL-C baseline–
target gap and prior statin use
If patients were statin free at base-
line, we assigned them to 6 weeks 
of treatment with atorvastatin, at 
10, 20, 40, or 80 mg/d, according to 
their baseline LDL-C level (FIGURE 1).  
For patients who had been taking a 
statin at screening, starting doses of 
atorvastatin for each LDL-C increment 
were doubled. 

If patients did not reach LDL-C tar-
gets at the end of 6 weeks, we titrated 
their regimen to the next higher dose for 
an additional 6 weeks. Patients initially 
allocated to receive atorvastatin at 80 mg 
who did not reach LDL-C targets contin-
ued at that dose, and we added a more 
intense therapeutic lifestyle intervention 
(NCEP II step 2 diet).1 

We obtained blood samples at base-
line screening, week 6, and week 12, to 
measure 12-hour fasting serum lipid 
profiles and to make routine safety as-
sessments (hematology and chemistry). 

Patients received dietary counseling at all 
visits. 

The ACTFAST protocol and amend-
ments were approved by appropriately 
constituted central or local institutional 
review boards, and all patients gave writ-
ten informed consent.

Primary efficacy outcome: 
LDL-C levels of <100 mg/dL
The primary efficacy outcome was the 
proportion of patients with either dia-
betes or MetSyn achieving NCEP Adult 
Treatment Panel-III target LDL-C lev-
els of <100 mg/dL (<2.6 mmol/L) af-
ter 12 weeks of treatment.1 Secondary 
efficacy parameters were described in  
ACTFAST 1.14 

We analyzed data according to in-
tention-to-treat (ITT), using the last ob-
servation carried forward (LOCF) for 
missing data. The ITT population con-
sisted of all patients who took at least 
1 dose of study medication, and had at 
least 1 subsequent assessment.

After 12 weeks of 
treatment, 81% of 
diabetes patients 
who were statin 
free at baseline 
achieved their 
LDL-C target

How to reach LDL targets quickly
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FiGuRE 1

reprinted	from	Atherosclerosis,	vol.	191,	Martineau	P,	Gaw	A,	de	teresa	e,	et	al,	effect	of	individualizing	starting		
doses	of	a	statin	according	to	baseline	lDl-cholesterol	levels	on	achieving	cholesterol	targets:	the	Achieve	cholesterol	
targets	Fast	with	Atorvastatin	Stratified	titration	(ActFASt)	study,	135-146,	©	2006,	with	permission	from	elsevier.	

Patients with chD  
or at high risk of  
developing chD

atorvastatin 10 mg

atorvastatin 20 mg

atorvastatin 40 mg

atorvastatin 80 mg

100-149	mg/dl
(2.6-3.8	mmol/l)

150-159	mg/dl
(3.9-4.1	mmol/l)

160-169	mg/dl
(4.2-4.4	mmol/l)

170-220	mg/dl
(4.5-5.7	mmol/l)

-1	Week		
screening		

(baseline	lDl-c)

Week	0	
treatment		

assignment

6	Weeks

Statin-free	patients	received	a	specified	dose	of	atorvastatin	according	to	their	baseline	
low-density	lipoprotein	cholesterol	(lDl-c)	level.	Patients	who	had	been	treated	with	another	
statin	at	screening	received	atorvastatin	at	a	dose	double	that	given	to	statin-free	patients	
with	equivalent	lDl-c	levels,	for	a	maximum	dose	of	80	mg.

How treatment doses were determined

atorvastatin 20 mg

atorvastatin 40 mg

atorvastatin 80 mg

nceP ii diet or equivalent

12	Weeks
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z Results
Between January 2003 and February 
2004, 3634 subjects were screened for 
ACTFAST 1 and 2, and 2717 patients 
were enrolled from 12 countries (Canada, 
Greece, Hungary, Ireland, Italy, Poland, 
Portugal, Russia, Slovakia, Spain, Switzer-
land, and the United Kingdom). Ethnicity 
was recorded for about 80% of patients; 
more than 90% were Caucasian.

Diabetes
The ITT population included 1024 pa-
tients with diabetes, of whom 97% had 
type 2 diabetes and 73% were statin-free 
(TABLE 1, with expanded version online 
at www.jfponline.com). Baseline labora-
tory parameters are available online, in 
TABLE W1.

After 12 weeks of treatment, 81% 
(95% confidence interval [CI], 77.8%-
83.5%) of statin-free and 60% (95% 

CI, 53.9%-65.4%) of statin-treated 
patients with diabetes achieved LDL-
C target of <100 mg/dL (FIGURE 2). In 
contrast, among patients without dia-
betes (n=1693), 77% (95% CI, 73.9%-
79.3%) of statin-free and 59% (95% CI, 
55.4%-62.5%) of statin-treated patients 
achieved target. 

For diabetes patients, mean percent 
reductions in total cholesterol, TC/HDL-
C, LDL-C, triglycerides, non-HDL-C 
and apolipoprotein B (apo B) were sig-
nificant vs baseline for all doses in both 
statin-free and statin-treated subjects 
(TABLE 2, with expanded version on-
line). Significant increases in HDL-C 
were seen only with the 10- and 80-mg 
doses in statin-free patients.

Metabolic syndrome
The ITT population included 1251 pa-
tients with MetSyn, of whom 56% also 

Demographic profiles of patients with diabetes or metabolic syndrome

DiabeTes
sTaTin-free 

(n=744)
sTaTin-TreaTeD 

(n=280)
all 

(n=1024)

men, n (%) 410	(55.1) 161	(57.5) 571	(55.8)

age, years 60.9	±	10.9 62.2	±	10.1 61.3	±	10.7

Waist circumference, cm 103.3	±	13.8 102.3	±	13.0 103.0	±	13.6

Type 2 diabetes, % 
(% treated with insulin)

96.8	
(16.3)

96.8	
(16.6)

96.8	
(16.3)

blood pressure, mm hg 137.1	±	15.7/	
79.6	±	9.6

136.3	±	16.4/	
77.5	±	10.5

136.9	±	15.9/	
79.0	±	9.9

chD, % 24.2 56.4 33.0

 
meTabolic synDrome

sTaTin-free 
(n=839)

sTaTin-TreaTeD 
(n=412)

all 
(n=1251)

men, n (%) 483	(57.6) 248	(60.2) 731	(58.4)

age, years 62.0	±	10.2 62.7	±	10.1 62.2	±	10.2

Waist circumference, cm 106.2	±	12.3 104.8	±	12.6 105.7	±	12.4

Diabetes, % 
(% type 2 diabetes) 
(% treated with insulin)

60.4	
(98.6)	
(15.6)

46.1	
(98.9)	
(17.6)

55.7	
(98.7)	
(16.1)

blood pressure, mm hg 140.1	±	14.8/	
81.4	±	9.3

139.7	±	14.6/	
79.4	±	10.0

140.0	±	14.7/	
80.7	±	9.6

chD, % 41.8 75.5 52.9

Mean	±	standard	deviation	for	continuous	variables.		
cHD,	coronary	heart	disease.

TABLE 1 

After 12 weeks of 
treatment, 78% 
of patients with 
metabolic  
syndrome who 
were statin free  
at baseline 
achieved their 
LDL-C target
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had diabetes and 67% were statin-free 
(TABLE 1). Baseline laboratory param-
eters, again, are online, in TABLE W1.

After 12 weeks of treatment, 78% 
(95% CI, 74.9%-80.5%) of statin-free 
and 57% (95% CI, 52.5%-62.1%) of 
statin-treated patients achieved LDL-C 
target of <100 mg/dL (FIGURE 2). Among 
patients without MetSyn (n=1454), 79% 
(95% CI, 76.2%-81.7%) of statin-free 
and 61% (95% CI, 56.8%-64.6%) of 
statin-treated patients achieved target. 
(Because of missing data, the presence 
or absence of MetSyn could not be con-
firmed in 12 patients.) 

Mean percent reductions for 
MetSyn patients in total cholesterol,  
TC/HDL-C, LDL-C, triglycerides, 
non-HDL-C, and apo B were signifi-
cant vs baseline for all doses in both 
statin-free and statin-treated patients 
(TABLE 2, with expanded version on-
line). HDL-C increased significant-
ly in the 10- and 20-mg statin-free 
groups and in the 40-mg statin-treated  
group. 

Treatment was well tolerated
The incidences of treatment-related ad-
verse events were similar in all patient 
groups, at around 10%. Most events 
were mild to moderate, with severe 
events reported in only 0.5% and 0.8% 
of patients with diabetes and MetSyn, re-
spectively. Incidences of treatment-relat-
ed musculoskeletal adverse events were 
1.9% and 2%, respectively, in patients 
with and without diabetes; and were 
1.7% and 2.3% in patients with and 
without MetSyn. 

The incidence of elevations in aspar-
tate aminotransferase (AST) or alanine 
aminotransferase (ALT) >3 times and 
creatine kinase (CK) >10 times the upper 
limit of normal were 1.1% and 0.1%, re-
spectively, for patients with diabetes, and 
0.9% and 0.08% for those with MetSyn, 
which did not differ from those of pa-
tients without diabetes (1.2% and 0%, 
respectively) or MetSyn (1.3% and 0%, 
respectively).

z Discussion
Despite their increased cardiovascular 
risk, patients with diabetes and MetSyn 
often do not reach lipid targets.17 In pa-
tients with diabetes, lowering LDL-C lev-
els reduces the risk of a cardiovascular 
event by 25% to 50%.18-23 Atorvastatin 
has demonstrated its efficacy for the pri-
mary prevention of cardiovascular events 
among patients with diabetes.22,23 

MetSyn also increases the risk of 
cardiovascular events and mortality.10-13 
Atorvastatin has been used effectively to 
achieve LDL-C goals in hypercholesterol-
emic patients with MetSyn.24,25 

higher starting doses of statins are 
generally beneficial. This substudy of 
ACTFAST demonstrates that by initiat-
ing therapy at doses selected according 
to baseline LDL-C levels, 81% of statin-
free and 60% of statin-treated subjects 
with diabetes and 78% of statin-free 
and 57% of statin-treated subjects with 
MetSyn achieved a target LDL-C of  
<100 mg/dL within 6 to 12 weeks. Among  

No safety  
issues arose  
when initiating 
atorvastatin at 
higher doses  
in patients  
with diabetes  
or metabolic  
syndrome
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Patients who achieved an LDL-C level  
of <100 mg/dL after receiving 12 weeks  

of atorvastatin
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statin-treated patients, atorvastatin pro-
vided additional reduction in lipid pa-
rameters over what was achieved with the 
statin they had been using at baseline.

Other studies have also suggested 
that patients at high risk for cardiovas-
cular events, such as those with diabetes 
or MetSyn, may benefit from starting 
therapy at a higher dose of atorvastat-
in.14,15,26,27 In the New Atorvastatin Start-
ing Doses: A Comparison (NASDAC) 
study, patients were randomized to re-
ceive various starting doses of atorva-
statin, regardless of their baseline LDL-C 
value.26 The proportion of patients with 
CHD or a CHD-equivalent (of whom 150 
had diabetes) who achieved LDL-C target  
(<100 mg/dL) with 10, 20, 40, and  
80 mg/d was 47%, 66%, 81% and 80%, 
respectively, demonstrating that a higher 
starting dose is required to achieve target.

however, lower doses may work de-
pending on lDl-c levels. In contrast to 
NASDAC, statin-free patients with dia-
betes or MetSyn in ACTFAST showed 
better results on 10- and 20-mg doses, 
because baseline LDL-C was taken into 

account. The Atorvastatin Goal Achieve-
ment Across Risk Levels (ATGOAL) 
study used a design similar to ACTFAST, 
assigning patients with dyslipidemia to 
starting doses of atorvastatin for 8 weeks, 
at 10, 20, 40, or 80 mg, based on their 
CHD risk category and the magnitude of 
LDL-C reduction necessary to reach lipid 
targets.27 Of the 1298 patients, 705 were 
at high CHD risk (43.8% with diabetes), 
and 81.1% of these high-risk patients 
achieved an LDL-C <100 mg/dL. 

no safety issues arose when initiating 
atorvastatin at higher doses in patients 
with diabetes or MetSyn. The incidences 
of clinically elevated AST, ALT, or CK 
levels in ACTFAST were low and compa-
rable to those reported in meta-analyses 
(0.96%).28,29

benefits of our dosing algorithm 
seem clear. Aggressive treatment with 
atorvastatin across the dose range im-
proves LDL-C target achievement com-
pared with usual care,30,31 and current  
NCEP-III recommendations support the 
use of a higher initial dose in patients re-
quiring large LDL-C reductions.1 Atorva-

Mean percent change (95% CI) in lipid levels from baseline  
when patients with diabetes or metabolic syndrome took atorvastatin

DiabeTes

sTaTin-free sTaTin-TreaTeD

10 mG 
(n=395)

20 mG 
(n=98)

40 mG 
(n=90)

80 mG 
(n=161)

20 mG 
(n=216)

40 mG 
(n=28)

80 mG 
(n=36)

lDl-c* -33.9	
(-35.6	to	-32.2)

-43.4	
(-46.0	to	-40.7)

-51.0	
(-54.1	to	-48.0)

-53.0	
(-55.6	to	-50.4)

-23.9	
(-26.3	to	-21.6)

-40.3	
(-47.2	to	-33.5)

-42.1	
(-50.2	to	-33.9)

Triglycerides* -14.4	
(-17.3	to	-11.4)

-19.1	
(-24.5	to	-13.6)

-23.6	
(-29.5	to	-17.7)

-23.6	
(-28.3	to	-18.9)

-7.3	
(-13.2	to	-1.4)

-24.9	
(-35.7	to	-14.1)

-20.7	
(-29.5	to	-11.9)

non-hDl-c* -30.8	
(-32.4	to	-29.3)

-40.6	
(-43.5	to	-37.7)

-47.9	
(-50.7	to	-45.1)

-50.0	
(-52.3	to	-47.6)

-21.8	
(-24.0	to	-19.6)

-38.3	
(-44.9	to	-31.7)

-42.3	
(-47.2	to	-37.4)

meTabolic 
synDrome

sTaTin-free sTaTin-TreaTeD

10 mG 
(n=418)

20 mG 
(n=103)

40 mG 
(n=104)

80 mG 
(n=214)

20 mG 
(n=290)

40 mG 
(n=47)

80 mG 
(n=75)

lDl-c* -34.6	
(-36.1	to	-33.0)

-43.4	
(-46.1	to	-40.6)

-49.3	
(-51.9	to	-46.7)

-50.3	
(-52.7	to	-47.9)

-21.8	
(-23.7	to	-19.9)

-40.4	
(-44.1	to	-36.7)

-41.3	
(-45.9	to	-36.8)

Triglycerides* -18.8	
(-21.7	to	-15.8)

-22.8	
(-27.9	to	-17.8)

-28.8	
(-33.7	to	-23.9)

-29.5	
(-33.0	to	-26.0)

-12.6	
(-16.7	to	-8.6)

-32.4	
(-39.1	to	-25.6)

-21.7	
(-28.1	to	-15.3)

non-hDl-c* -32.2	
(-33.7	to	-30.7)

-39.9	
(-42.6	to	-37.2)

-46.7	
(-49.1	to	-44.3)

-47.9	
(-50.0	to	-45.8)

-20.9	
(-22.8	to	-19.1)

-38.9	
(-42.5	to	-35.2)

-39.8	
(-43.3	to	-36.3)

cI,	confidence	interval;	lDl-c,	low-density	lipoprotein	cholesterol;	HDl-c,	high-density	lipoprotein	cholesterol.		
*P<.05	from	baseline	for	all	doses.

TABLE 2 

The incidences of 
clinically elevated 
AST, ALT, or CK 
levels in ACTFAST 
were low
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statin is approved in many countries at 
starting doses ranging from 10 to 40 mg, 
with a titration to 80 mg, if needed, to 
achieve LDL-C target. ACTFAST sug-
gests that, in patients with diabetes or 
MetSyn, initiation of atorvastatin at a 
dose appropriate for the required level 
of LDL-C reduction would facilitate 
achievement of LDL-C targets.

One meta-analysis of trials dem-
onstrated that a 10-mg/dL reduction in 
LDL-C could result in a 5.4% reduction 
in major vascular events and a 3.1% 
reduction in all-cause mortality over  
5 years.32 In our study, patients with dia-
betes or MetSyn experienced reductions 
in LDL-C of approximately 57 mg/dL, 
which, if maintained over 5 years, could 
be expected to translate into reductions 
of 30% in major vascular events and 
17% in mortality. Therefore, a regimen 
that allows a larger number of high-risk 
patients to achieve substantial reductions 
in LDL-C levels quickly could significant-
ly improve cardiovascular outcomes.

limitations of our study include the 
fact that the trial was not blinded, the size 
of the dosing groups was unequal, and 
there was no control group. However, it 
is unlikely that reduction of LDL-C was 
due to chance. Also, this study was not 
designed to investigate the effect of low-
ering LDL-C on the incidence of cardio-
vascular events. n
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Demographic profiles of patients with diabetes or metabolic syndrome
(This is an expanded version of the table that appeared in print.)

DiabeTes
sTaTin-free 

(n=744)
sTaTin-TreaTeD 

(n=280)
all 

(n=1024)

men, n (%) 410	(55.1) 161	(57.5) 571	(55.8)

age, years 60.9	±	10.9 62.2	±	10.1 61.3	±	10.7

Weight, kg 85.0	±	18.0 83.3	±	16.0 84.6	±17.5

Waist circumference, cm 103.3	±	13.8 102.3	±	13.0 103.0	±	13.6

smokers, % 16.5 12.5 15.4

Type 2 diabetes, % 
(% treated with insulin)

96.8	
(16.3)

96.8	
(16.6)

96.8	
(16.3)

blood pressure, mm hg 137.1	±	15.7/	
79.6	±	9.6

136.3	±	16.4/	
77.5	±	10.5

136.9	±	15.9/	
79.0	±	9.9

chD, % 24.2 56.4 33.0

PVD, % 5.5 7.9 6.2

cVD, % 6.9 9.3 7.5

 
meTabolic synDrome

sTaTin-free 
(n=839)

sTaTin-TreaTeD 
(n=412)

all 
(n=1251)

men, n (%) 483	(57.6) 248	(60.2) 731	(58.4)

age, years 62.0	±	10.2 62.7	±	10.1 62.2	±	10.2

Weight, kg 87.4	±	17.2 85.7	±	15.1 86.9	±	16.6

Waist circumference, cm 106.2	±	12.3 104.8	±	12.6 105.7	±	12.4

smokers, % 23.0 19.7 21.9

Diabetes, % 
(% type 2 diabetes) 
(% treated with insulin)

60.4	
(98.6)	
(15.6)

46.1	
(98.9)	
(17.6)

55.7	
(98.7)	
(16.1)

blood pressure, mm hg 140.1	±	14.8/	
81.4	±	9.3

139.7	±	14.6/	
79.4	±	10.0

140.0	±	14.7/	
80.7	±	9.6

chD, % 41.8 75.5 52.9

PVD, % 6.4 9.0 7.3

cVD, % 9.8 10.0 9.8

Mean	±	standard	deviation	for	continuous	variables.	
cHD,	coronary	heart	disease;	PvD,	peripheral	vascular	disease;	cvD,	cerebrovascular	disease.

TABLE 1 
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Baseline lipid values for patients with diabetes  
or metabolic syndrome (mean ± sD)

DiabeTes
sTaTin-free 

(n=744)
sTaTin-TreaTeD 

(n=280)
all 

(n=1024)

Total cholesterol, mg/dl 225.8	±	32.7* 210.8	±	29.9 221.7	±	32.6

lDl-c, mg/dl 149.4	±	26.8* 133.8	±	24.3 145.1	±	27.0

hDl-c, mg/dl 50.0	±	12.5 50.2	±	12.0 50.1	±	12.4

Tc/hDl-c 4.7	±	1.1* 4.4	±	1.0 4.6	±	1.1

Triglycerides, mg/dl 173.8	±	85.1 179.4	±	80.4 175.3	±	83.8

apo b, g/l 1.1	±	0.2 1.1	±	0.2 1.1	±	0.2

hba1c, % 7.2	±	1.2 7.4	±	1.3 7.3	±	1.2

fPG, mmol/l 8.2	±	2.9 8.2	±	2.6 8.2	±	2.8

 
meTabolic synDrome

sTaTin-free 
(n=839)

sTaTin-TreaTeD 
(n=412)

all 
(n=1251)

Total cholesterol, mg/dl 229.3	±	34.1* 215.7	±	32.7 224.9	±	34.2

lDl-c, mg/dl 152.3	±	27.8* 137.8	±	26.6 147.5	±	28.3

hDl-c, mg/dl 45.3	±	11.0 46.1	±	10.4 45.5	±	10.8

Tc/hDl-c 5.3	±	1.3* 4.9	±	1.1 5.2	±	1.2

Triglycerides, mg/dl 206.4	±	88.7 211.2	±	83.7 208.0	±	87.1

apo b, g/l 1.2	±	0.2 1.1	±	0.2 1.2	±	0.2

hba1c, % 6.7	±	1.2 6.6	±	1.2 6.7	±	1.2

fPG, mmol/l 7.4	±	2.5 7.1	±	2.3 7.3	±	2.4

lDl-c,	low-density	lipoprotein	cholesterol;	HDl-c,	high-density	lipoprotein	cholesterol;	tc/HDl-c,		
total	cholesterol/HDl-c	ratio;	Apo	b,	apolipoprotein	b;	HbA1c,	hemoglobin	A1c;	FPG,	fasting	plasma	glucose;	
SD,	standard	deviation.

*P<.05	statin-free	vs	statin-treated.	

TABLE W1 

How to reach LDL targets quickly
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Mean percent change (95% CI) in lipid levels from baseline when patients  
with diabetes or metabolic syndrome took atorvastatin

(This is an expanded version of the table that appeared in print.)

DiabeTes

sTaTin-free sTaTin-TreaTeD

10 mG (n=395) 20 mG (n=98) 40 mG (n=90) 80 mG (n=161) 20 mG (n=216) 40 mG (n=28) 80 mG (n=36)

Total  
cholesterol*

-23.0	
(-24.3	to	-21.7)

-31.6	
(-33.8	to	-29.3)

-38.1	
(-40.5	to	-35.7)

-41.2	
(-43.3	to	-39.1)

-16.9	
(-18.6	to	-15.2)

-30.4	
(-36.0	to	-24.9)

-34.2	
(-39.4	to	-30.0)

lDl-c* -33.9	
(-35.6	to	-32.2)

-43.4	
(-46.0	to	-40.7)

-51.0	
(-54.1	to	-48.0)

-53.0	
(-55.6	to	-50.4)

-23.9	
(-26.3	to	-21.6)

-40.3	
(-47.2	to	-33.5)

-42.1	
(-50.2	to	-33.9)

hDl-c 2.9†	
(1.4	to	4.3)

0.4	
(-2.1	to	2.9)

-0.7	
(-3.9	to	2.6)

-2.8†	
(-4.9	to	-0.6)

-0.8	
(-2.6	to	1.0)

0.5	
(-4.8	to	5.8)

-0.8	
(-3.8	to	2.2)

Tc/hDl-c* -24.2	
(-25.7	to	-22.7)

-31.2	
(-34.1	to	-28.4)

-36.7	
(-39.5	to	-33.9)

-39.1	
(-41.0	to	-37.3)

-15.1	
(-17.3	to	-12.9)

-30.2	
(-35.6	to	-24.7)

-33.3	
(-37.8	to	-28.8)

Triglycerides* -14.4	
(-17.3	to	-11.4)

-19.1	
(-24.5	to	-13.6)

-23.6	
(-29.5	to	-17.7)

-23.6	
(-28.3	to	-18.9)

-7.3	
(-13.2	to	-1.4)

-24.9	
(-35.7	to	-14.1)

-20.7	
(-29.5	to	-11.9)

non-hDl-c* -30.8	
(-32.4	to	-29.3)

-40.6	
(-43.5	to	-37.7)

-47.9	
(-50.7	to	-45.1)

-50.0	
(-52.3	to	-47.6)

-21.8	
(-24.0	to	-19.6)

-38.3	
(-44.9	to	-31.7)

-42.3	
(-47.2	to	-37.4)

apo b* -30.6	
(-32.0	to	-29.1)

-39.1	
(-41.6	to	-36.6)

-46.2	
(-48.7	to	-43.6)

-47.8	
(-50.0	to	-45.6)

-22.3	
(-24.2	to	-20.4)

-34.7	
(-40.3	to	-29.0)

-39.1	
(-43.6	to	-34.6)

meTabolic  
synDrome

sTaTin-free sTaTin-TreaTeD

10 mG (n=418) 20 mG (n=103) 40 mG (n=104) 80 mG (n=214) 20 mG (n=290) 40 mG (n=47) 80 mG (n=75)

Total  
cholesterol*

-24.6	
(-25.8	to	-23.3)

-31.6	
(-33.6	to	-29.5)

-37.6	
(-39.7	to	-35.5)

-39.5	
(-41.4	to	-37.6)

-16.2	
(-17.7	to	-14.7)

-30.3	
(-33.5	to	-27.2)

-33.0	
(-36.0	to	-30.1)

lDl-c* -34.6	
(-36.1	to	-33.0)

-43.4	
(-46.1	to	-40.6)

-49.3	
(-51.9	to	-46.7)

-50.3	
(-52.7	to	-47.9)

-21.8	
(-23.7	to	-19.9)

-40.4	
(-44.1	to	-36.7)

-41.3	
(-45.9	to	-36.8)

hDl-c 4.4†	
(2.9	to	5.8)

2.9†	
(0.3	to	5.5)

2.3	
(-0.6	to	5.3)

2.0	
(-0.1	to	4.2)

1.3	
(-0.3	to	2.9)

4.1†	
(0.3	to	7.8)

-1.6	
(-3.7	to	0.6)

Tc/hDl-c* -26.6	
(-28.1	to	-25.1)

-32.6	
(-35.4	to	-29.8)

-38.2	
(-40.6	to	-35.9)

-39.5	
(-41.9	to	-37.0)

-16.2	
(-18.0	to	-14.4)

-32.3	
(-35.6	to	-29.1)

-31.4	
(-34.8	to	-28.1)

Triglycerides* -18.8	
(-21.7	to	-15.8)

-22.8	
(-27.9	to	-17.8)

-28.8	
(-33.7	to	-23.9)

-29.5	
(-33.0	to	-26.0)

-12.6	
(-16.7	to	-8.6)

-32.4	
(-39.1	to	-25.6)

-21.7	
(-28.1	to	-15.3)

non-hDl-c* -32.2	
(-33.7	to	-30.7)

-39.9	
(-42.6	to	-37.2)

-46.7	
(-49.1	to	-44.3)

-47.9	
(-50.0	to	-45.8)

-20.9	
(-22.8	to	-19.1)

-38.9	
(-42.5	to	-35.2)

-39.8	
(-43.3	to	-36.3)

apo b* -31.9	
(-33.2,	to	-30.5)

-39.4	
(-41.9	to	-37.0)

-45.4	
(-47.6	to	-43.2)

-45.4	
(-47.4	to	-43.4)

-21.4		
(-23.0	to	-19.7)

-36.2		
(-39.5	to	-32.8)

-38.3		
(-41.6	to	-35.1)

cI,	confidence	interval;	lDl-c,	low-density	lipoprotein	cholesterol;	HDl-c,	high-density	lipoprotein	cholesterol;		
tc/HDl-c,	total	cholesterol/HDl-c	ratio;	Apo	b,	apolipoprotein	b.	

*P<.05	from	baseline	for	all	doses.	
†P<.05	from	baseline	for	a	specific	dose.	

TABLE 2 
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