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Abstract

AIM: To assess the effect of different hypolipidemic
treatment strategies on glycemic profile in mixed dys-
lipidemia patients.

METHODS: This is a prespecified analysis of a prospec-
tive, randomized, open-label, blinded end point (PROBE)
study (ClinicalTrials.gov identifier: NCT01010516). Pa-
tients (7 = 100) with mixed dyslipidemia on a standard
statin dose who had not achieved lipid targets were
randomized to switch to the highest dose of rosuvas-
tatin (40 mg/d) or to add-on-statin extended release
nicotinic acid (ER-NA)/laropiprant (LRPT) or to add-
on-statin micronised fenofibrate for a total of 3 mo.
Fasting plasma glucose (FPG), glycosylated hemoglo-
bin (HbA1c), homeostasis model assessment of insu-
lin resistance (HOMA-IR) index and lipid profile were
evaluated at baseline and 3 mo after treatment inter-
vention.

RESULTS: FPG increased in add-on ER-NA/LRPT and
rosuvastatin monotherapy groups by 9.7% and 4.4%,
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respectively (P < 0.01 between the 2 groups and
compared with baseline), while it did not significantly
change in the add-on fenofibrate group. Similarly,
HbA1lc increased by 0.3% in add-on ER-NA/LRPT
group and by 0.2% in the rosuvastatin monotherapy
group (P < 0.01 for all comparisons vs baseline and
for the comparison between the 2 groups), while no
significant change was reported in the add-on feno-
fibrate group. HOMA-IR increased by 65% in add-on
ER-NA/LRPT and by 14% in rosuvastatin monotherapy
group, while it decreased by 6% in the add-on fenofi-
brate group (P < 0.01 vs baseline and for all compari-
sons among the groups). Non-HDL-C decreased in all
groups (by 23.7%, 24.7% and 7% in the rosuvastatin,
ER-NA/LRPT and fenofibrate group, respectively, P <
0.01 for all vs baseline and £ < 0.01 for all vs with fe-
nofibrate group).

CONCLUSION: Both addition of ER-NA/LRPT and
switch to the highest dose of rosuvastatin deteriorated
glycemic profile in patients with mixed dyslipidemia,
while add-on fenofibrate seems to increase insulin sen-
sitivity.

© 2013 Baishideng Publishing Group Co., Limited. All rights

reserved.
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Core tip: In this study both addition of extended re-
lease nicotinic acid/laropiprant and switch to the high-
est dose of rosuvastatin deteriorated glycemic profile
in patients with mixed dyslipidemia who were inad-
equately controlled with a standard statin dose. Add-
on fenofibrate, on the other hand, seems to increase
insulin sensitivity. Larger prospective studies should
address the effect of these treatment interventions on
new onset diabetes incidence and cardiovascular dis-
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INTRODUCTION
As diabetes mellitus (DM) is a worldwide health problem

with epidemic proportions which may lead to functional
disability, vascular complications and premature death,
the prevention or delay of DM development is of major
clinical importance“’zj. Lipid-lowering drugs may affect
glucose metabolism in different ways. Noteworthy, a po-
tentially diabetogenic role for statins has been suggested
both from large studies and meta-analyses” . Previ-
ously, we showed that rosuvastatin may increase insulin
resistance and homeostasis model assessment of insulin
resistance (HOMA-IR) levels in patients with impaired
fasting glucose in a dose-dependent manner and may in-
crease the risk for new onset DM, Similarly, nicotinic
acid (NA) has been associated with both deterioration
of glycemic profile and new onset DM". On the other
hand, fenofibrate administration has been linked with
increased insulin sensitivity™'",

Mixed dyslipidemia is characterized by both elevated
triglyceride (T'G) and low density lipoprotein cholesterol
(LDL-C) levels and by reduced high-density lipoprotein
cholesterol (HDL-C) levels'"". For that, monotherapy
with a conventional statin dose may not achieve all treat-
ment targets. Currently, it remains unknown which is the
best treatment strategy to address all lipid abnormalities
in these patients. We recently showed that both switch to
the highest dose of rosuvastatin monotherapy (40 mg)
and add-on-current-statin extended release NA (ER-
NA)/laropiprant (LRPT) were associated with marked
reductions in non-HDL-C and LDL-C levels compared
with add-on fenofibrate in patients with mixed dyslipi-
demia not on goal with a standard statin dose!™. We now
report the results of a prespecified analysis on the effect
of these 3 treatment strategies on glycemic profile.

MATERIALS AND METHODS

Study population

Study details have been previously described'. Briefly,
consecutive subjects with primary hypercholesterolemia
(n = 100) attending the Outpatient Lipid and Obesity
Clinic of the University Hospital of Ioannina, loannina,
Greece were recruited. Eligible patients were those treat-
ed for at least 3 mo with a conventional statin dose (10-40
mg simvastatin or 10-20 mg atorvastatin or 5-10 mg ro-
suvastatin) and their LDL-C or non-HDL-C levels were
above those recommended by the National Cholesterol
Education Program Adult Treatment Panel NCEP-ATP)
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Il based on each patient risk factors™)

Subjects with TG > 500 mg/dL (5.65 mmol/L),
renal disease (serum creatinine levels > 1.6 mg/dL; 141
umol/L), hypothyroidism [thyroid stimulating hormone
(TSH) > 5 IU/mL] and liver disease [alanine ami-
notransferase (ALT) and/or aspartate aminotransferase
(AST) levels > 3-fold upper limit of normal in 2 con-
secutive measurements| were excluded from the study.
Patients with hypertension and/or DM were considered
eligible if they were on stable medication for at least 3
mo and their blood pressure and/or glycemic profile
were adequately controlled (no change in their treatment
was allowed during study period).

The study had a prospective, randomized, open-
label, blinded end point (PROBE) design. Patients were
randomly allocated (without a wash-out phase) to open-
label the highest approved dose of rosuvastatin (40
mg/d) or to add-on-current-statin treatment with ER-
NA/LRPT (1000/20 mg/d for the first 4 wk, followed
by 2000/40 mg/d for the next 8 wk) or to add-on-statin
micronised fenofibrate (200 mg/d) for a total of 3 mo
(Figure 1).

All patients were given similar dietary advice. Com-
pliance with treatment and lifestyle habits were assessed
by questionnaire and tablet count. This trial has been
carried out in accordance with the Declaration of Hel-
sinki (2000) of the Wozrld Medical Association. All study
participants gave their written informed consent prior to
enrolment and the Ethics Committee of the University
Hospital of Ioannina approved the study protocol. This
study is registered at ClinicalTrials.gov (NCT01010516).

Laboratory measurements

Blood samples for laboratory tests were obtained at base-
line and 12 wk after the start of treatment after a 12-h
overnight fast. Serum levels of fasting glucose were deter-
mined enzymatically in the laboratory of the University
Hospital of Ioannina using an Olympus AU 600 analyz-
er (Olympus Diagnostica GmbH, Hamburg, Germany).
Intra-assay and total coefficient variations for glucose
assay were 0.7% and 1.6%, respectively. The determina-
tion of glycosylated haemoglobin (HbAlc) (expressed as
percentage of the total haemoglobin concentration) was
based on a latex agglutination inhibition assay (Randox
Laboratories Ltd., Crumlin, United Kingdom). HbAlc
values are expressed as percentage of the total haemo-
globin concentration. The sensitivity of the assay is
0.25 g/dL of HbAlc and the within- and between- run
precision is < 6.67% and < 4.82%, respectively. Fasting
serum insulin was measured by an AxSYM insulin assay
microparticle enzyme immunoassay on an AzSYM ana-
lyzer (Abbott Diagnostics, Illinois, United States). Intra-
assay and total coefficient variations for insulin assay
were 4.1% and 5.3%, tespectively. The HOMA-IR index
was calculated as follows: HOMA-IR index = fasting in-
sulin (mU/L) X FPG (mg/dL)/405.

Statistical analysis
The analysis only included patients who completed the
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Study participants flow diagram

n = 90 patients
completes the study

Switch to ¢
= 3 mo
n=33 rosuvastatin n=32
(40 mg/d) '
Dropped out patients:
N = 1: 1 ALT > 3x ULN
n = 100 patients 1
_ mo
enrolled | 7= 34pdq-0n ER-NA/LRPT Add-on ER-NA/LRPT 2 MO o
(1000/20 mg/d) | (2000/40 mg/d) \ n=
Dropped out pa.tients: Dropped out patients:
N = 4: flushing n = 1: flushing
N = 2: epigastric pain n = 1: new onset diabetes
. . 3 mo
n =33 Add-on micronized =32
fenofibrate ¢ "=

(200 mg/d)

Dropped out patients:

n = 1: 1 CRE > 20% baseline

Figure 1 Study participants flow diagram. ER-NA/LRPT: Extended release nicotinic acid/laropiprant; ALT: Alanine aminotransferase; ULN: Upper normal limit; CRE:

Serum creatinine.

study as per protocol. Values are given as mean * SD
and median (range) for parametric and non-parametric
data, respectively. Continuous variables were tested for
lack of normality by the Kolmogorov-Smirnov test,
and logarithmic transformations were accordingly pet-
formed for nonparametric variables. The paired-sample
+test was used for assessing the effect of treatment in
each group. ANCOVA, adjusted for baseline values, was
used for comparisons between groups. All reported P
values are based on two-sided tests with a significance
level of 5%. Because of multiple compatisons we used
Bonferroni’s correction to account for the increase in
type I error. Analyses were performed using the Statisti-
cal Package for the SPSS 15.0 (SPSS Inc, Chicago, 1L).

RESULTS

Recruitment took place from October 2009 to Septem-
ber 2011 and follow-up ended in December 2011. Ini-
tially, 100 Caucasian patients were enrolled (# = 33, 34
and 33 in the switch to the highest dose of rosuvastatin,
add-on ER-NA/LRPT and add-on fenofibrate group,
respectively) (Figure 1). Ten patients dropped out due to
side effects (see below). Eventually, ninety subjects (47
men, 59 T 11 years) completed the study (# = 32, 26, 32
in the switch to highest-dose rosuvastatin monotherapy,
add-on ER-NA/LRPT and add-on fenofibrate group,
respectively) and included in the final analysis. No sig-
nificant differences in baseline data were found across
groups regarding demographic characteristics and serum
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metabolic parameters (Table 1). Compliance rate was
> 90% in all participants who completed the study. No
changes in body weight, dietary habits, antihypertensive
or antidiabetic medications were reported during follow-
up.

As previously reported, among study completers
non-HDL-C decreased in all groups (by 23%, 24% and
7% in the rosuvastatin monotherapy, add-on ER-NA/
LRPT and add-on fenofibrate group, respectively, P <
0.01 for all »s baseline and P < 0.01 for all »s fenofibrate
group). LDL-C decteased by 23% and 19% in the rosuv-
astatin and ER-NA/LRPT group, respectively (P < 0.01
vs baseline), but not in the add-on fenofibrate group.

As shown in Table 2, FPG increased in add-on ER-
NA/LRPT and rosuvastatin monotherapy groups by
9.7% (from 93 £ 17 to 102 + 29 mg/dL) and 4.4% (from
91 £ 26 to 95 * 12 mg/dL), respectively (P < 0.01 for all
comparisons s baseline and for the comparison between
the 2 groups), while it did not significantly change in the
add-on fenofibrate group (from 98 + 11 to 98 + 12 mg/
dL, P > 0.05 »s baseline). Of note one case of new onset
DM was reported in the add-on ER-NA/LRPT group.
HbAlc increased by 0.3% (from 6.3% £ 0.7% to 6.6% *
0.9%) in add-on ER-NA/LRPT group and by 0.2% (from
6.1% % 0.5% to 6.3% =+ 0.5%) in the rosuvastatin mono-
therapy group (P < 0.01 for all comparisons »s baseline
and for the comparison between the 2 groups), while
no significant change was reported in the add-on fenofi-
brate group (+ 0.1%, from 6.3% £ 0.8% to 6.4% * 1.0%,
P > 0.05 »s baseline). HOMA-IR inctreased by 65%
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Table 1 Baseline characteristics of patients who completed the study

Switch to the highest dose of rosuvastatin ~ Add-on-statin ER-NA/LRPT Add-on-statin micronised fenofibrate P

Sex (males/females) 32 (17/15) 26 (14/12) 32 (16/16) NS
Age (yr) 62+10 58 +14 59+12 NS
Hypertension 17 (53) 14 (54) 16 (50) NS
Diabetes mellitus 6 (19) 6 (23) 6 (19) NS
Metabolic syndrome’ 17 (53) 15 (58) 18 (56) NS
Smoking 10 (31) 9 (35) 9 (28) NS
BMI (kg/m’) 291+25 29.1+3.1 28.8+3.2 NS
TC NS
(mg/dL) 205 + 40 200 + 42 200 +37
(mmol/L) 55+1 52+1.1 52+1
Triglycerides NS
(mg/dL) 190 (173-210) 213 (190-254) 218 (189-260)
(mmol/L) 2.2 (2.0-2.4) 2.4 (2.2-2.9) 2.5(2.1-2.9)
HDL-C NS
(mg/dL) 50 +10 47 £11 45+9
(mmol/L) 1.3+£03 1.2+£0.3 11+£02
LDL-C NS
(mg/dL) 116 + 40 109 + 35 112 £32
(mmol/L) 32+1.0 29+09 29+0.8
Non-HDL-C NS
(mg/dL) 155 + 40 153 +37 155 + 34
(mmol/L) 40+1.0 40+1.0 4.0+09
Fasting plasma glucose NS
(mg/dL) 9126 93+17 94 +10
(mmol/L) 51+14 52+09 52+0.6
HbAlc (%) 6.1+0.5 63+1.1 61+0.8 NS
HOMA-IR index 141221 1514-2.1 171523 NS
Medications at baseline
Aspirin 9 (28) 8 (31) 7(22) NS
Beta blockers 9 (28) 8 (31) 9 (28) NS
HCTZ 11 (34) 10 (38) 10 (31) NS
ACEIs/ARBs 13 (41) 11 (42) 12 (38) NS
Calcium channel blockers 8 (24) 8 (31) 10 (31) NS
Metformin 6 (19) 6 (23) 5 (16) NS
Pioglitazone 2(7) 1(4) 39) NS
Sulfonylurea 4 (13) 3(12) 2 (6) NS
Atorvastatin 5-20 mg/d 11 (34) 9 (35) 12 (38) NS
Simvastatin 10-40 mg/d 11 (34) 9 (35) 9(28) NS
Rosuvastatin 5-10 mg/d 10 (31) 8 (31) 11 (34) NS

Values are expressed as absolute mean * SD [except for triglycerides and HOMA-IR index which are expressed as median (range)] or numbers (percentage).
'Participants who fulfilled 3 or more of the American Heart Association (AHA) criteria for the diagnosis of metabolic syndrome (waist circumference > 102
cm in men, > 88 cm in women, fasting serum triglycerides > 150 mg/dL, HDL-C < 40 mg/dL in men, < 50 mg/dL in women, blood pressure > 130/85 mm
Hg, fasting serum glucose > 100 mg/dL). ACEIs: Angiotensin converting enzyme inhibitors; ApoB: Apolipoprotein B; ARBs: Angiotensin receptor blockers;
BMI: Body mass index; ER-NA/LRPT: Extended release nicotinic acid/laropiprant; HCTZ: Hydrochlorothiazide; HDL-C: High-density lipoprotein cho-
lesterol; HbAlc: Glycosylated hemoglobin; HOMA-IR IR index: Homeostasis model assessment of insulin resistance index; NS: Non significant; TC: Total
cholesterol.

[from 1.5% (1.4%-2.1%) to 2.5% (1.5%-2.8%)] in add- > 3-fold ULN and 1 (3%) patient of the 33 randomized
on ER-NA/LRPT and by 14% [from 1.4% (1.2%-2.1%) in the fenofibrate group due to serum creatinine eleva-
to 1.6% (1.5%-2.6%)] in the rosuvastatin monotherapy tion (> 20% from baseline) (Figure 1).

group (P < 0.01 »s baselin), while HOMA-IR level de-
creased in the add-on fenofibrate group [-6%, from 1.7%
(1.5%-2.3%) to 1.6% (1.4%-2.2%), P < 0.01 »s h baseline DISCUSSION

and for the comparisons among the groups]. We directly compared for the first time the switch to
the highest dose of rosuvastatin versus add-on ER-
Safety NA/LRPT versus add-on micronised fenofibrate in pa-

Of the 100 patients enrolled, 8 (24%) of the 34 initially tients with mixed dyslipidemia on a standard statin dose
randomized to the ER-NA/laropiprant group dropped who had not achieved treatment goals. In the present
out during the study due to flushing (» = 5), epigasttic prespecified analysis both add-on ER-NA/LRPT and

pain (# = 2) and new onset diabetes (z = 1). Also, 1 (3%) switch to high-dose rosuvastatin were associated with
patient of the 33 initially randomized to the rosuvastatin glycemic profile deterioration, while add-on fenofibrate
group dropped out due to asymptomatic ALT elevation increased insulin sensitivity.
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Table 2 Laboratory parameters at baseline and 3 mo later

Baseline 3 mo Percentage change
Fasting plasma glucose, mg/dL (mmol/L)
Switch to the highest dose rosuvastatin 91+£26 (5.1+1.4) 95+19 (5.3+1.1) 4%"
Add-on-statin ER-NA/LRPT 93+17 (5.2 0.9) 102 +27 (5.7 £ 1.5) 10%" "
Add-on-statin fenofibrate 94 +10 (5.2 £ 0.6) 94 +11 (5.2 £0.6) 0%
HbAlc, %
Switch to the highest dose rosuvastatin 6.1+0.5 63+0.5 0.2%"
Add-on-statin ER-NA/LRPT 63+1.1 6.6+1.2 0.3%"
Add-on-statin fenofibrate 61+0.8 6.2+1.0 0.10%
HOMA-IR index
Switch to the highest dose rosuvastatin 14 (1.2-21) 1.6 (1.5-2.6) 14%""
Add-on-statin ER-NA/LRPT 1.5 (1.4-2.1) 2.5 (1.5-2.8) 65%" "
Add-on-statin fenofibrate 1.7 (1.5-2.3) 1.6 (1.4-2.2) -6%"°

Values are expressed as mean * SD [except for fasting plasma insulin and HOMA-IR index which are expressed as median (range)]. No significant differ-

ences in baseline data were found across groups. °P < 0.01 vs baseline; ‘P < 0.01 vs switch to the highest dose rosuvastatin group; ‘P < 0.01 vs add-on-statin

fenofibrate group. ER-NA/LRPT: Extended release nicotinic acid/laropiprant; HOMA-IR index: Homeostasis model assessment of insulin resistance index;

HbA1c: Glycosylated haemoglobin.

Concerns regarding the effects of statins on glucose
metabolism rose by the Justification for the Use of Stat-
ins in Prevention: an Intervention Trial Evaluating Rosu-
vastatin (JUPITER) study. An increase in the incidence
of physician reported DM with rosuvastatin 20 mg/d in
apparently healthy subjects with LDL-C < 3.36 mmol/
L (130 mg/dL) and high-sensitivity C-reactive protein
(hsCRP) > 2 mg/L was reported in this study"”. A meta-
analysis demonstrated a small increase in DM risk with
statins with no evidence of heterogeneity across trials',
However, this estimate was attenuated and became no
longer significant when the West of Scotland Coronary
Prevention Study (WOSCOPS) was included™. A subse-
quent meta-analysis demonstrated that statin therapy was
associated with a 9% increased risk for incident diabetes
with little heterogeneity between trials™. Of note, this
effect of statins seems to be dose dependent”. In fact,
previously, we showed that rosuvastatin may increase
insulin resistance and HOMA-IR levels in patients with
impaired FPG in a dose-dependent manner and may
increase the risk for new onset DM, The mechanisms
by which statins may adversely affect glucose homeosta-
sis are not fully understood. Statins by inhibiting meval-
onate pathway block the synthesis not only of choles-
terol, but also of several mevalonate products known as
isoprenoids'”. Tsoprenoids, including farsenyl pyrophos-
phate, geranylgeranyl pyrophosphate and ubiquinone,
are known to enhance glucose uptake by upregulating
the membrane transporter protein glucose transporter 4,
which plays a key role in glucose uptake by adipocytes'”.
Therefore, statin-induced inhibition of isoprenoid syn-
thesis may increase insulin resistance in the adipose tis-
sue and induce hyperinsulinemia. Most potent statins in
terms of inhibiting mevalonate pathway, such as rosuv-
astatin, as well as higher doses of statin treatment may
exert a more profound impact on insulin resistance com-
pared with conventional statins at low dosage regimens.
Last, statins may exert a deleterious effect on insulin
secretion by pancreatic islets' .

NA has been associated with modest, transient and
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reversible elevation of FPG (an increase of approxi-
mately 4%-5%) and HbAlc levels (an increase of <
0.3%)" "™, Although the mechanism remains unclear, an
increase in insulin resistance seems to be involved. NA
inhibits lipolysis in adipose tissue and decreases circulat-
ing free fatty acids (FFA). Paradoxically, the initially de-
creased FFA levels rebound during long-term NA treat-
ment resulting in insulin resistance as elevated plasma
FFA levels have been associated with insulin resistance'”.
Morteover, NA was associated with decreased expression
of phosphoenolopyruvate carboxykinase (PEPCKT1)
in adipose tissue. PEPCKI1 is a key enzyme in adipose
tissue gluconeogenesis and its deficit leads to increased
FFA release, partly explaining the rebound phenome-
non"™. Another contributing mechanism to FFA rebound
may be the NA-induced up-regulation of tumor necrosis
factor-a transcription and the consequent increase of
interleukin-6, as both of them comprise cytokines with
lipolytic properties. Apart from the FFA rebound, NA
was also demonstrated to dectease protein kinase B and
FOXOL1 transcription factor phosphorylation. Both
protein kinase B and FOXOT1 are present in insulin-
sensitive tissues and are involved in lipid and glucose
metabolism. Of note, theit phosphorylation is induced
by insulin, while NA’s opposite impact result in increased
transcription of gluconeogenic enzymes and thus glu-
cose overproduction and hepatic insulin resistance’”. Of
note, both body mass index and baseline FPG have been
positively associated with the risk of new onset diabetes
in non-diabetic patients receiving ER-NA", In HPS-2
THRIVE (The Heart Protection Study 2-Treatment of
HDL to Reduce the Incidence of Vascular Events) tri-
al patients (# = 25673) with established vascular disease
who were already treated with simvastatin (+ ezetimibe)
wete randomized to addition of ER-NA/LRPT (2000/40
mg/d) or placebo. After nearly 4 years of follow-up ER-
NA/LRPT did not significantly reduce coronary deaths,
nonfatal myocardial infarctions, strokes, or coronary
revascularizations compared with statin (£ ezetimibe)
monotherapy™. What is more, diabetic complications
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(typically hyperglycemia) were about twice as common as
a reason for stopping randomized treatment in partici-
pants allocated to ER-NA/LRPT. Of note participants
who developed DM were encouraged to continue their
study treatment and this was rarely given as a reason for
stoppingm. As ER-NA/LRPT was associated with an
excess of serious nonfatal side effects the drug was sus-
pended wotldwide™.

On the other hand, fenofibrate has been associated
with increased insulin sensitivity and improved glycemic
profile in patients with metabolic syndrome and im-
paired FPG, even though fenofibrate does not seem to
affect insulin sensitivity in normolipidemic subjects™ "’
Fenofibrate is a known peroxisome proliferator-activated
receptor a (PPAR-a) activator. Activated PPAR-a down-
regulates lipid accumulation in liver and skeletal muscle
decreasing hepatic very low density lipoprotein (VLDL)
particles and subsequently levels of circulating FFA lead-
ing to increased insulin sensitivity™,

A major limitation of our study is its open-label
design and the relatively small number of participants.
On the other hand, it is an adequately powered ran-
domized study with all laboratory determinations being
performed blindly to treatment allocation. Also, study
design is relevant to every day clinical practice.

Both addition of ER-NA/LRPT and switch to the
highest dose of rosuvastatin deteriorated glycemic pro-
file in patients with mixed dyslipidemia who were inad-
equately controlled with a standard statin dose. Add-on
fenofibrate, on the other hand, improved insulin sensitiv-
ity. Larger prospective studies should address the effect
of these treatment interventions on new onset diabetes
incidence and cardiovascular disease risk.

COMMENTS

Background

Both cardiovascular disease and diabetes mellitus comprise major worldwide
health problems with epidemic proportions and their prevention or delay is of ma-
jor clinical significance. However, hypolipidemic treatment has been associated
with deterioration of glycemic profile and even cases of new onset diabetes.

Research frontiers

Lipid lowering treatments have been associated with controversial data regard-
ing glucose metabolism. In this trial the authors demonstrated that both addition
of extended release nicotinic acid/laropiprant and switch to the highest dose of
rosuvastatin deteriorated glycemic profile in patients with mixed dyslipidemia
who were inadequately controlled with a standard statin dose. Add-on fenofi-
brate, on the other hand, seems to increase insulin sensitivity.

Innovations and breakthroughs

A number of studies and meta-analyses have suggested a potential diabeto-
genic role for both statins and nicotinic acid. The authors directly compared for
the first time the effect on glycemic profile of the switch to the highest-dose of
rosuvastatin with add-on nicotinic acid/laropiprant or add-on micronised fenofi-
brate in patients with mixed dyslipidemia on standard statin dose who had not
achieved treatment goals.

Applications

By knowing how lipid treatment may affect glucose metabolism in patients with
mixed dyslipidemia inadequately controlled with a standard statin dose, the au-
thors can choose on an individual patient basis the next therapeutic step taking
under consideration both lipid and glycemic profile.

Peer review

The authors examined the effect of hypolipidemic treatment on glycemic profile
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in patients with mixed dyslipidemia. Both addition of extended release nicotinic
acid/laropiprant and switch to the highest dose of rosuvastatin deteriorated
glycemic profile, while add-on fenofibrate increased insulin sensitivity. Larger
prospective studies should address the effect of these treatment interventions
on new onset diabetes incidence and cardiovascular disease risk.
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