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Niacin Compared with Ezetimibe

To the Editor: Taylor and colleagues (Nov. 26 is­
sue)1 find that the use of extended-release niacin 
causes a significant regression of carotid intima–
media thickness when combined with a statin. We 
agree with Kastelein and Bots in the accompany­
ing editorial2 that the results of the ARBITER 
6–HALTS (Arterial Biology for the Investigation 
of the Treatment Effects of Reducing Cholesterol 

6–HDL and LDL Treatment Strategies) trial do not 
clarify whether the beneficial effects of niacin 
are the result of the effects of the drug on high-
density lipoprotein (HDL) cholesterol, low-density 
lipoprotein (LDL) cholesterol, remnant particles, 
Lp(a) lipoprotein, or inflammation. However, we 
also wish to highlight the effect of niacin on 
blood pressure as a possible mechanism for the 
differences in carotid intima–media thickness 
found in the trial.

More than 85% of the patients in the trial 
were hypertensive. Niacin has been shown to be 
significant in lowering blood pressure in hyper­
tensive patients, an effect that may be responsi­
ble for some of its cardiovascular benefits.3 In 

contrast, ezetimibe is not known to have such 
pleiotropic effects.

This effect on blood pressure is particularly 
important when using common carotid intima–
media thickness as an end point; previous studies 
have suggested that blood pressure has a greater 
influence on this measure than LDL cholesterol, 
particularly when cholesterol levels are low.4,5 
Did Taylor and colleagues note any difference in 
blood pressure between the two treatment groups 
at the end of the trial?
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To the Editor: In the ARBITER 6–HALTS trial, 
the investigators reported an inverse relationship 
between the change in LDL cholesterol level and 
the change in carotid intima–media thickness in 
the ezetimibe group (Pearson’s r = −0.31, P<0.001), 
from which they hypothesized a harmful effect 
of ezetimibe. We assessed the same relationship 
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in the group treated with simvastatin plus 
ezetimibe in the ENHANCE (Ezetimibe and Sim­
vastatin in Hypercholesterolemia Enhances Ath­
erosclerosis Regression) trial.1 We calculated the 
change in LDL cholesterol as the difference in 
LDL cholesterol levels at the end of the study and 
at screening. In contrast with the findings in the 
ARBITER 6–HALTS study, we found a positive 
Pearson’s correlation coefficient for the changes 
in LDL cholesterol and carotid intima–media thick­
ness (0.17, P = 0.004). In fact, in a multivariate 
analysis, the change in LDL cholesterol remained a 
positive predictor for end-of-study carotid intima–
media thickness (P = 0.04), after correction for age, 
body-mass index, baseline carotid intima–media 
thickness, and the changes in levels of HDL cho­
lesterol and triglycerides. In conclusion, in con­
trast with the findings in the ARBITER 6–HALTS 
trial, we found that in the group treated with 
simvastatin plus ezetimibe a greater reduction in 
levels of LDL cholesterol resulted in less progres­
sion of carotid intima–media thickness.
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To the Editor: To minimize bias, optimal clini­
cal trial designs include patients on the basis of 
intention to treat. In contrast, the randomized, 
comparative-effectiveness trial by Taylor and col­
leagues included outcome results only on those 
patients who were still enrolled after 14 months. 
Among those initially enrolled, 40.9% of 176 pa­
tients in the ezetimibe group had diabetes melli­
tus and 39.0% of 187 patients in the niacin group 
had diabetes (see the Supplementary Appendix in 
the article by Taylor et al., available at NEJM.org). 
Among the patients remaining in the study at 14 
months, 40% of those in the ezetimibe group had 
diabetes, whereas only 32% of those in the niacin 
group had diabetes. The drop in the proportion 
of patients with diabetes in the niacin group still 
enrolled at 14 months was predictable, since nia­

cin can impair glucose tolerance.1,2 Baseline glu­
cose levels (means ±SD) were 104.5±32.4 in the 
niacin group and 104.2±28.1 in the ezetimibe 
group at enrollment (Supplementary Appendix). 
Since these means are in the normal range, and 
since physiologic limits restrict the range of low 
outliers at those means, the large standard devia­
tions suggest that there were outliers with high 
levels of glucose. The baseline glucose levels of 
those remaining in the study after 14 months were 
100.1±18.9 in the niacin group and 104.0±27.8 
in the ezetimibe group. Only in the niacin group 
was the standard deviation in baseline glucose 
level strikingly lower than in all who were initial­
ly enrolled in that group. This suggests that pa­
tients in the niacin group with more poorly con­
trolled diabetes were more likely to drop out of 
the study than were those in the ezetimibe group. 
Since people with diabetes can have worse cardio­
vascular outcomes, the disparity between the two 
groups in the study reflects an important, a priori 
bias in study design. The two groups thus have 
substantially different risk profiles, which means 
that the results are probably biased because of 
selective dropout in the group treated with niacin 
among patients with poorly controlled diabetes.
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To the Editor: Taylor and colleagues report a 
reduction in carotid intima–media thickness when 
niacin is added to long-term statin therapy, where­
as carotid intima–media thickness increased when 
ezetimibe was added to long-term statin therapy. 
Although the reduction in wall thickness may be 
attributed to drug-related regression, it is impor­
tant to confirm that the decrease in wall thick­
ness is not primarily related to an increase in the 
vessel lumen, with no overall change in the vessel 
cross-sectional area, particularly given niacin’s 
vasoactive properties. The authors should con­
firm that there were no in-treatment differences 
in blood pressure and, more important, provide 
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data regarding baseline and final lumen diame­
ters in the two treatment groups.
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The Authors Reply: In the ARBITER 6–HALTS 
trial, systolic blood pressure in the ezetimibe group 
declined by 4±2 mm Hg and that in the niacin 
group declined by 3±2 mm Hg; diastolic blood 
pressure declined by 2±1 mm Hg and 3±1 mm Hg, 
respectively (P not significant for both compari­
sons). Thus, changes in blood pressure cannot ac­
count for our findings regarding carotid intima–
media thickness.

We find it plausible that the investigators in 
the ENHANCE trial could not observe a similar 
paradoxical relationship between reduction in 
LDL cholesterol level and progression in carotid 
intima–media thickness, which is consistent with 
the overall null result of that placebo-controlled 
study of ezetimibe. The clinical relevance of the 
ENHANCE data to that of the ARBITER 6–HALTS 
trial is questionable, given the major differences 
in the two study populations, with participants in 
the ENHANCE trial being younger patients with 
heterozygous familial hypercholesterolemia, hav­
ing a very low prevalence of cardiovascular dis­
ease, and having a much higher mean baseline 
and therapeutic levels of LDL cholesterol (140 to 
190 mg per deciliter) and HDL cholesterol (51 mg 
per deciliter). The ARBITER 6–HALTS data con­
vincingly show that ezetimibe can lead to para­
doxical progression of atherosclerosis the greater 
the degree of reduction in LDL cholesterol levels. 
Our initial findings were unchanged in a subse­
quent analysis that included an updated data set 
of last-observation-carried-forward results among 
315 patients and multivariable models control­
ling for other cardiovascular risk factors. Ezetimibe 
has multiple, theoretically adverse effects on sev­

eral key cholesterol transport receptors, and the 
clinical relevance of these effects should be fur­
ther examined within relevant patient popula­
tions, such as that enrolled in the ARBITER 
6–HALTS trial.

Niacin can induce generally small and time-
limited changes in glycemic control. However, 
such changes do not account for our results. Base­
line glycemic control was similar among patients 
with diabetes in both treatment groups, includ­
ing those who completed the study and those who 
dropped out (median baseline glucose level, 107 
and 115 mg per deciliter, respectively); however, 
the distributions were non-normal, which accounts 
for the different standard deviations. Baseline lev­
els of blood glucose (P = 0.54) and changes in level 
of blood glucose (P = 0.74) were similar among 
patients who dropped out of the study, whether 
from the niacin or the ezetimibe group. Signifi­
cant regression of carotid intima–media thickness 
was observed in patients with diabetes who were 
treated with niacin in a last-observation-carried-
forward analysis, whereas no such effect was 
observed in such patients who were treated with 
ezetimibe, thereby eliminating concern over po­
tential bias resulting from the differential drop­
out of patients with poorly controlled diabetes.

Our analysis of carotid intima–media thick­
ness did not include an assessment of lumen 
diameters because acoustic shadowing makes 
measurement of the near wall of the carotid ar­
tery prone to error. However, a change in carotid 
dimensions is unlikely given the similarity of 
changes in the blood pressure of both groups 
during the trial.
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Platelet Inhibition with Cangrelor
To the Editor: Harrington et al.1 and Bhatt et 
al.2 (Dec. 10 issue) describe the results of studies 
of platelet inhibition with intravenous cangrelor 
in patients undergoing percutaneous coronary 
intervention (PCI). In the study by Harrington  

et al., 996 patients with myocardial infarction with 
ST-segment elevation were enrolled. In this select 
group of patients, the administration of oral anti­
platelet agents is not always an option. In our insti­
tution, such drugs could not be administered to 
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