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Are Patients with Low Non-HDL Cholesterol “Non-responders” to
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Statin Therapy on Coronary Plaque Regression?
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Relationship between coronary plaque progres-
sion, as determined by intravascular ultrasound
(IVUS), and prospective risk for cardiovascular events
has been proven by the analysis of six clinical trials®.
IVUS studies showed only a minimal i 1mprovernent of
atheroma volume with statin therapy?. A meta-analy-
sis of nine studies using virtual histology IVUS (VH-
IVUS) imaging with 16 treatment arms and 830 par-
ticipants (737 in statin and 93 in placebo) showed
that statin therapy reduced plaque volume, external
elastic membrane volume, and fibrous plaque volume;
however, that did not affect lumen volume, fibro-fatty,
and necrotic core?. The changes in plaque volume
induced by statins were not associated with baseline
levels of LDL cholesterol (LDL-C)?. Wakabayashi ez
al.? reported a subanalysis of the TRUTH study, a
prospective, open-labeled, randomized, multicenter
trial of VH-IVUS study that compared the effects of
intensive lipid-lowering therapy with 4 mg/day of
pitavastatin versus moderate lipid-lowering therapy
with 20 mg/day of pravastatin for 8 months on coro-
nary artery plaque composition in statin-naive patients
with stable or unstable angina pectoris. They investi-
gated how baseline non-high-density lipoprotein cho-
lesterol (non-HDL-C) levels affect the efficacy of
statin therapy on plaque regression. Non-HDL-C
reflects cholesterol contents of both LDL and other
atherogenic lipoproteins such as very low density lipo-
protein and remnant lipoproteins. The latter lipopro-
tein cholesterol is positively associated with triglycer-
ides. The patients were divided into the following
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three groups based on non-HDL-C levels at baseline:
low, <140 mg/dl, »=38; moderate, 141-169 mg/dl,
n=42; and high, > 170 mg/dl, »=39. The patients in
the low non-HDL-C group were significantly older
and had a significantly lower body mass index as com-
pared to those in the higher non-HDL-C groups. Fur-
thermore, slightly more patients treated with pitavas-
tatin and slightly more patients with stable CAD were
seen in the low non-HDL-C group. Although non-
HDL-C and LDL-C at 8-month follow-up decreased
to 87+19 and 67 =18 mg/dl, respectively, in the low
non-HDL-C group, percent atheroma volume and
fibrous tissue significantly increased, whereas plaque
regression was noted in the moderate and high choles-
terol groups. After adjusting for all variables, a low
non-HDL-C level at baseline (<140 mg/dl) was an
independent predictor of coronary plaque progression
under statin therapy. Other substudies from the
TRUTH study investigated several factors that affect
plaque progression under statin treatment®”. The
study of 101 patients whose serum levels of eicosapen-
taenoic acid (EPA), docosahexaenoic acid (DHA), ara-
chidonic acid (AA), and dihomo-gamma-linolenic
acid were measured, showed that decreases in EPA/AA
and EPA+DHA/AA ratios were significantly associ-
ated with plaque progression based on plaque volume
and fibrous component”. Another study of 33
patients who achieved an on-treatment LDL-C level
of <70 mg/dl showed that LDL-C and apolipopro-
tein B levels were significantly lower in patients with
plaque progression (7=16) compared with those in
patients with plaque regression (2=17), and signifi-
cant decreases in the n-3 to n-6 polyunsaturated fatty
acid ratios compared with the baseline were seen only
in patients with plaque progression®. Another sub-
study showed that age was a significant predictor of
plaque progression, although the external elastic mem-
brane volume and plaque volume were significantly
greater in patients aged =065 years than those in the
patients aged <65 years”. These confounding factors
might affect the present results; however, it is sug-
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Events (% per annum)

Statin/more

Control/less

RR (Cl) per 1 mmol/L reduction in LDL-C

Trend
test

More vs less statin

071 (0-52-0-98)
0-77 (0-64-0-94)
0-81(0-67-0-97) X’=2-04

<2 mmol/L 704 (4-6%) 795 (5-2%)
>2to<2-5mmol/L 1189 (42%) 1317 (4-8%)
>2-510 <3-0 mmol/L 1065 (4-5%) 1203 (5:0%)
>3to<3-5mmol/L 517 (4-5%) 633 (5-8%)
>3-5 mmol/L 303(57%) 398 (7-8%)
Total 3837 (4-5%) 4416 (5:3%)

Statin vs control

<2 mmol/L 206 (2:9%) 217 (3-2%)

>2to<2:-5mmol/L 339 (2:4%) 412 (2:9%)

>2.5t0 <3-0 mmol/L 801 (2:5%) 1022 (3-2%)

>3t0<3-5mmol/L 1490 (2:9%) 1821 (3-6%)

>3-5 mmol/L 4205 (2:9%) 5338 (3-7%)

Total 7136 (2-8%) 8934 (3-6%)
All trials combined

<2 mmol/L 910 (4-1%) 1012 (4-6%)

>2to<2-5mmol/L 1528 (3-6%) 1729 (4-2%)

22.5t0 <3-0 mmol/L 1866 (3:3%) 2225 (4-0%)

>3to <3-5mmol/L 2007 (3:2%) 2454 (4-0%)
23-5 mmol/L 4508 (3:0%) 5736 (3-9%)

0-61(0-46-0-81) (p=0-2)
0-64 (0-47-0-86)

072 (0-66-0-78)

0-87 (0-60-128)

077 (0-62-0-97)

0-76 (0-67-0-86) x’=0-80
077 (0-71-0-84) (p=0-4)
0-80 (0-77-0-84)

0-79 (0-77-0-81)

0-78 (0-61-0-99)

Total 10973 (3-2%) 13350 (4-0%)

077 (0-67-0-89)

0-77 (0-70-0-85) x’=1-08
076 (0-70-0-82) (p=0-3)
0-80 (0-76-0-83)

0-78 (0-76-0-80)
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Fig.1. Effects on major vascular events per 1-0 mmol/L reduction in LDL cholesterol, by baseline LDL cholesterol concentration

on the less intensive or control regimen.

Rate ratios (RRs) are plotted for each comparison of first event rates between treatment groups and are weighted per 1.0 mmol/L (38.67
mg/dL) LDL cholesterol (LDL-C) difference at 1 year. Analyses were done with trial-specific and subgroup- specific LDL weights for each
baseline LDL cholesterol category. Missing data are not plotted. RRs are shown with horizontal lines denoting 99% Cls or with open dia-
monds showing 95% Cls. (Baigent C, ez al. Efficacy and safety of more intensive lowering of LDL cholesterol: a meta-analysis of data from
170,000 participants in 26 randomised trials. Lancet 2010; 376: 1670—1681%).

gested that we should pay attention to the cholesterol
levels at baseline to consider the beneficial effects of
statin therapy.

The meta-analysis of data from 170,000 partici-
pants in 26 randomized trials by the Cholesterol
Treatment Trialists Collaboration, which included 5
trials that compared more versus less intensive statin
therapy, demonstrated that reductions in LDL-C
reduced the incidence of major coronary events, revas-

cularizations, and ischemic strokes and that these
reductions in vascular risk can be safely achieved even
in individuals with low LDL-C concentrations®.
However, the beneficial effects might be attenuated in
some patients with lower LDL-C at baseline (Fig.1).
It has been suggested that a low LDL-C level is associ-
ated with poor prognosis in patients with acute myo-
cardial infarction (AMI) and heart failure. Recent
reports of both a retrospective analysis of AMI patients
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from Tokyo CCU Network Database” and a prospec-
tive, multicenter study of AMI patients'” demon-
strated that lower LDL-C level at baseline predicted
short- and long-term adverse events in statin-naive
patients. It is well recognized that patients with higher
baseline LDL-C levels can have a larger reduction of
LDL-C level and more beneficial effects of statins, and
this phenomenon is more pronounced in statin-naive
patients. Future studies are required to identify
patients who have experienced less beneficial effects
from statin therapy.
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