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Combination Lipid Therapy in Type 2 Diabetes
To the Editor: In the Action to Control Car
diovascular Risk in Diabetes (ACCORD) trial
(ClinicalTrials.gov number, NCT00000620) report
ed on by Ginsberg et al. (April 29 issue),1 the use
of fenofibrate in patients with type 2 diabetes
mellitus who were receiving simvastatin and who
were at high risk for cardiovascular disease great
ly reduced triglyceride levels but hardly increased
levels of high-density lipoprotein (HDL) cholester
ol and did not reduce cardiovascular risk. To put
these findings into context, it is important to know
which lipid variables most strongly predict risk
among high-risk patients who receive statins.
We therefore prospectively recorded vascular
events among 491 patients with angiographically
proven coronary artery disease who were receiv
ing statins. The event rate was 40.5% over 7.2
years. In a Cox regression model including, in
addition to lipid variables, age, sex, body-mass
index, smoking status, hypertension, and type 2
diabetes, the HDL cholesterol level significantly
predicted vascular risk (standardized adjusted
hazard ratio, 0.82; 95% confidence interval [CI],
0.68 to 0.99; P = 0.04), whereas the level of triglyc
erides did not (hazard ratio, 1.12; 95% CI, 0.97 to
1.30; P = 0.11). This finding, in particular, held
true among patients with type 2 diabetes: the
HDL cholesterol level predicted risk (hazard ratio,
0.70; 95% CI, 0.50 to 0.99; P = 0.04), whereas the
level of triglycerides did not (hazard ratio, 1.16;
95% CI, 0.97 to 1.38; P = 0.10). In light of these
data and of the encouraging results from surro
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gate end-point trials,2,3 drugs such as niacin that
increase the level of HDL cholesterol remain a very
promising option to reduce the residual vascular
risk after the failure of fenofibrate, which pri
marily lowers levels of triglycerides.
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To the Editor: The important main result of the
ACCORD lipid trial (ACCORD Lipid) was that the
use of fenofibrate in patients with diabetes, re
gardless of their blood lipid concentrations, did
not reduce the rate of coronary heart disease
events. However, the results of this trial also sug
gest, although not conclusively, that the drug may
prevent coronary heart disease in patients with
dyslipidemia (i.e., patients with high levels of tri
glycerides and low levels of HDL cholesterol);
these results were similar to those of previous
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Figure 1. Forest Plot of the Treatment Effect in Subgroups.
Data from a meta-analysis of randomized trials of fibrate drugs are shown; an odds ratio of less than unity indicates
a beneficial therapeutic effect. Panel A shows data from subgroups of patients with dyslipidemia (i.e., high levels of
triglycerides and low levels of high-density lipoprotein [HDL] cholesterol), and Panel B shows data from the complementary subgroups without this type of dyslipidemia. The subgroup with dyslipidemia defined according to criteria
prespecified in the ACCORD Lipid trial (a triglyceride level of ≥204 mg per deciliter and an HDL cholesterol level of
≤34 mg per deciliter) and the subgroup with levels closest to these lipid criteria in each of the other trials were used.
In the Fenofibrate Intervention and Event Lowering in Diabetes (FIELD) study (Current Controlled Trials number,
ISRCTN64783481), the cutoff triglyceride level was greater than or equal to 204 mg per deciliter and the HDL cholesterol level was less than 40 mg per deciliter in men or less than 50 mg per deciliter in women. In the Bezafibrate
Infarction Prevention (BIP) study, the triglyceride level was greater than or equal to 200 mg per deciliter and the HDL
cholesterol level was less 35 mg per deciliter. In the Helsinki Heart Study (HHS), the triglyceride level was greater
than 204 mg per deciliter and the HDL cholesterol level was less than 42 mg per deciliter. In the Veterans Affairs
HDL Intervention Trial (VA-HIT; ClinicalTrials.gov number, NCT00035711), the triglyceride level was greater than
180 mg per deciliter and the HDL cholesterol level was less than 40 mg per deciliter. The outcome defined for the
subgroup analysis in each trial was used. The subgroups with dyslipidemia in all five studies included a total of 2428
study participants and 302 events among the patients who received fibrate therapy and 2298 study participants and
408 events among those who received placebo. A random-effects meta-analysis5 was used. The area of the rectangles is proportional to the precision of the study-specific estimated effect. The horizontal lines indicate the 95%
confidence intervals for study-specific odds ratios. The diamonds represent the summary odds ratios, with the width
indicating the 95% confidence interval.

trials of fibrates.1-4 Fibrates are approved for the
treatment of dyslipidemia, and clinicians need
to know whether this current use of fenofibrate
reduces the rate of coronary heart disease.
Fibrates that are currently prescribed have
been tested in five large, randomized trials in
volving diverse populations.1-4 We calculated the
treatment effects in groups that received fibrate
therapy as compared with groups that received
placebo. The lipid criteria in the subgroup with
dyslipidemia in each trial were closest to those
prespecified in the ACCORD Lipid study (i.e.,
a triglyceride level of ≥204 mg per deciliter and
an HDL cholesterol level of ≤34 mg per decili
ter). We also calculated the results in the com
plementary subgroups (patients with a triglyc
eride level of <204 mg per deciliter or an HDL
cholesterol level of >34 mg per deciliter). The
n engl j med 363;7

odds ratio was reduced by 35% (95% CI, 22 to
46) in the subgroups with dyslipidemia and not
significantly by 6% (95% CI, −5 to 16%) in the
complementary subgroups (Fig. 1). We con
clude that fibrate treatment reduces coronary
heart disease events among patients with dys
lipidemia.
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To the Editor: The ACCORD Study Group
showed that combination therapy with fenofibrate
and simvastatin did not reduce the risk of cardio
vascular events. The rationale for combination
therapy was based on the fibrate’s ability to in
crease HDL cholesterol levels and lower triglycer
ide levels.
Among the patients enrolled in the ACCORD
study, the levels of HDL cholesterol ranged from
30.3 to 45.9 mg per deciliter. Patients with normal
HDL cholesterol levels were included in this study
because they had hypertriglyceridemia. The recent
findings of the Emerging Risk Factors Collabo
ration revealed that the hazard ratio associated
with elevated triglyceride levels, once isolated in
dependently of cholesterol levels, was essentially
null.1 The authors concluded that the triglyceride
concentration was not independently related to
coronary heart disease, and therefore lipid assess
ment can be performed without regard to triglyc
eride levels or the fasting state.
Although fibrate therapy did reduce the rate of
coronary heart events among patients in the Vet
erans Affairs HDL Intervention Trial,2 the mean
HDL cholesterol concentration in this study group
was 31 mg per deciliter, lower than that in the
ACCORD trial. The ACCORD study raises ques
tions about treating hypertriglyceridemia in the
absence of cholesterol abnormalities.
William J. Perkins, Jr., M.D.
Wake Forest University Baptist Medical Center
Winston-Salem, NC
wperkins@wfubmc.edu
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The Authors Reply: We thank Saely et al. for
their thought-provoking comments. A positive as
sociation between hypertriglyceridemia and the
risk of coronary heart disease events has been
established by epidemiologic studies.1 Although
this association is diminished when adjustments
for other risk factors, particularly levels of HDL
cholesterol, are introduced, the biologic signifi
cance of these statistical exercises is uncertain
insofar as levels of HDL cholesterol and triglycer
ides vary in a collinear (inverse) fashion. Saely et al.
attribute the failure of fenofibrate to reduce car
diovascular events in the ACCORD Lipid study to
modest effects on HDL cholesterol levels. It is more
likely that this failure reflects the heterogeneity
of the study population in particular, the inclu
sion of participants with a wide range of triglycer
ide and HDL cholesterol values. In contrast, a great
er increase in HDL cholesterol levels was observed
in a fenofibrate-treated subgroup with baseline
hypertriglyceridemia and low HDL cholesterol lev
els, and the use of fenofibrate therapy appeared
to be associated with a reduction in cardiovascu
lar events in this subgroup as compared with all
other participants (P = 0.06 for the interaction). As
we discussed in our article, this finding is con
cordant with the findings of enhanced risk re
duction in subgroups with hypertriglyceridemia,
low HDL cholesterol levels, or both in previous
fibrate trials. Although we agree that drugs such
as niacin, which are more potent than fibrates in
increasing HDL cholesterol levels, hold promise,
we do not agree with the conclusion that triglyc
eride lowering in general and fibrate therapy in
particular have no role in reducing cardiovascu
lar risk.
Sacks et al. provide additional analyses in sup
port of our conclusion that fibrates may be effec
tive in reducing cardiovascular events among pa
tients with dyslipidemia. We would add, however,
that the term “dyslipidemia” should be used for
persons with plasma triglyceride levels greater
than 200 mg per deciliter and HDL cholesterol
concentrations below 40 mg per deciliter.
Perkins also questions the role of hypertriglyc
eridemia as a risk predictor. In the analysis cited,
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Blood Pressure Control in Type 2 Diabetes
To the Editor: The members of the Action to
Control Cardiovascular Risk in Diabetes (ACCORD)
study group (April 29 issue)1 report that targeting
a systolic blood pressure of less than 120 mm Hg,
as compared with less than 140 mm Hg, did not
reduce the incidence of cardiovascular events in
patients with type 2 diabetes. My colleagues and
I caution against early conclusions. Nonfatal myo
cardial infarction and death from cardiovascular
causes accounted for more than 85% of the com
posite outcome. Lowering blood pressure too ag
gressively can cause harm.2,3 A diastolic blood
pressure of less than 60 mm Hg was associated
with increased mortality in the elderly.3 Among
patients with coronary artery disease, the risk of
myocardial infarction, but not stroke, was in
creased when the diastolic blood pressure was less
than 70 mm Hg.2 A J-shaped relationship between
outcome and systolic blood pressure was evident
among patients with peripheral-artery disease,
with an increased risk when the systolic blood
pressure was less than 120 mm Hg.4 Many par
ticipants in the ACCORD study would fulfill the
inclusion criteria of the abovementioned studies.
Therefore, we suggest that lowering diastolic blood
pressure too aggressively may have obscured the
benefits of the intensive treatment protocol. Fur
ther analysis of the data from the ACCORD trial
might be revealing. We suggest that future trials
n engl j med 363;7

of intensive blood-pressure control should include
predefined threshold values for diastolic blood
pressure in patients with known vascular disease.
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Radboud University Nijmegen Medical Center
Nijmegen, the Netherlands
j.wetzels@nier.umcn.nl
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To the Editor: The authors of the ACCORD
study report that there was no significant be
tween-group difference in the primary outcome
among prespecified patient subgroups, but there
was at least a suggestion of an interaction with
the glucose-lowering intervention (Section 17 in
Supplementary Appendix 1, available with the full
text of the article at NEJM.org). Among patients
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