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Despite the widespread use of statin therapy, a considerable 
residual risk of cardiovascular events remains.1 Although 

statins reduce the relative risk of cardiovascular events by ≈20% 
to 50%, depending on the degree of low-density lipoprotein cho-
lesterol (LDL-C) reduction, there remains considerable risk of 
future events in some subgroups of patients.2,3 One of the stron-
gest predictors of residual risk is hypertriglyceridemia asso-
ciated with low levels of high-density lipoprotein cholesterol 

(HDL-C).1,4,5 In the Action to Control Cardiovascular Risk in 
Diabetes (ACCORD) Lipid trial, patients with diabetes mellitus 
on simvastatin monotherapy in the upper tertile of triglycerides 
(≥204 mg/dL) and the lower tertile of HDL-C (≤34 mg/dL) 
had a cardiovascular event frequency of 17.3% compared with 
10.1% in all other patients receiving simvastatin monotherapy.4 
This subgroup of patients with high triglycerides and low 
HDL-C represented ≈17% of the study population receiving 
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Objective—To assess whether adding a fibrate to statin therapy reduces residual cardiovascular risk associated with elevated 
triglycerides and low high-density lipoprotein cholesterol, The Evaluation of Choline Fenofibrate (ABT-335) on Carotid 
Intima-Media Thickness (cIMT) in Subjects with Type IIb Dyslipidemia with Residual Risk in Addition to Atorvastatin 
Therapy (FIRST) trial evaluated the effects of fenofibric acid (FA) treatment on cIMT in patients with mixed dyslipidemia 
on atorvastatin.

Approach and Results—This multicenter, double-blind, placebo-controlled study was performed in patients with mixed 
dyslipidemia (fasting triglycerides, ≥150 mg/dL; high-density lipoprotein cholesterol, ≤45 [men] or 55 mg/dL [women]; 
low-density lipoprotein cholesterol, ≤100 mg/dL once and averaging  ≤105 mg/dL) and a history of coronary heart 
disease or risk equivalent. Patients on background atorvastatin (continued on starting dose or titrated to 40 mg, if needed) 
were randomized to FA 135 mg or placebo. The primary end point was rate of change from baseline through week 104 
of the mean posterior-wall cIMT, measured by ultrasound. In patients with controlled low-density lipoprotein cholesterol 
while on atorvastatin background therapy, rate of change in posterior-wall cIMT was similar with FA plus atorvastatin 
(−0.006 mm/y) versus atorvastatin monotherapy (0.000 mm/y; P=0.22). FA plus atorvastatin was favored (P<0.05) in  
5 of 24 prespecified subgroups: age ≥60 years, history of coronary artery disease, cIMT >0.795 mm, triglycerides 170 to 
235 mg/dL, and statin use at entry. Adverse events were consistent with the known safety profiles of both drugs; however, 
FA plus atorvastatin was associated with a greater incidence of renal-related adverse events compared with atorvastatin 
monotherapy (6.5% versus 0.9%).

Conclusions—Compared with atorvastatin monotherapy, FA plus atorvastatin did not further decrease cIMT progression in 
high-risk patients with mixed dyslipidemia.   (Arterioscler Thromb Vasc Biol. 2014;34:1298-1306.)
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statin monotherapy, but accounted for 25% of the cardiovascular 
events. The high triglycerides and low HDL-C subgroup in the 
ACCORD Lipid trial had not only a greater cardiovascular event 
rate but also a 29% relative risk reduction on fenofibrate com-
bination therapy with simvastatin, compared with simvastatin 
monotherapy (12.4% versus 17.3% events; P=0.032). However, 
the patients outside of this dyslipidemic subgroup did not benefit 
from the addition of fenofibrate to simvastatin therapy (10.1% 
versus 10.1% events; P=0.06 for the treatment-by-subgroup 
interaction). These results are consistent with those from the  
5 other cardiovascular outcome trials that evaluated the benefits 
of a triglyceride-lowering therapy in the subgroup of patients 
with significant hypertriglyceridemia.6–10

The measurement of carotid intima-media thickness (cIMT) 
is a well-validated surrogate end point for evaluating the impact 
of a therapy on cardiovascular risk.11,12 cIMT has been shown 
to correlate with risk of future cardiovascular events,11,12 and 
changes in cIMT over time have been used extensively to 
evaluate the potential clinical efficacy of antiatherosclerotic 
agents.11,13 Statins, which are well-established agents for reduc-
ing the risk of cardiovascular disease events, have been shown 
to reduce the progression of cIMT. However, some controversy 
over the validity of cIMT as a predictor of cardiovascular event 

risk does exist.13–16 Furthermore, in a previous cIMT trial with 
fenofibrate, as a subset of the Fenofibrate Intervention and 
Event Lowering in Diabetes (FIELD) trial, there were no sig-
nificant improvements in cIMT progression in 170 patients with 
diabetes mellitus.17 The design of this trial was criticized for the 
relatively small sample size and for not selecting the subgroup 
of patients with hypertriglyceridemia that are most likely to be 
treated with a fibrate, and who ultimately seemed to experience 
improved clinical outcomes in the main FIELD study.

In patients with mixed dyslipidemia, treatment with both feno-
fibric acid (FA), the active metabolite of fenofibrate, and a statin 
has been shown to produce significantly greater improvements 
in HDL-C, triglycerides, and non–HDL-C than statin monother-
apy and significantly greater improvements in LDL-C than FA 
monotherapy.18 Therefore, the combination of FA with a statin 
may provide a reduction in cardiovascular events that cannot be 
achieved by either agent as monotherapy in a high-risk patient 
population with elevated triglycerides. The FIRST (Evaluation of 
Choline Fenofibrate (ABT-335) on cIMT in Subjects with Type 
IIb Dyslipidemia with Residual Risk in Addition to Atorvastatin 
Therapy) trial is the first controlled prospective study to evaluate 
the effects of treatment with FA on cIMT progression in patients 
with hypertriglyceridemia and low HDL-C, whereas LDL-C was 
controlled on statin therapy (Figure 1).

Materials and Methods
Materials and Methods are available in the online-only Supplement.

Results
Patient Characteristics
A total of 682 patients were randomized to the FA 135 mg 
plus atorvastatin (n=340) or placebo plus atorvastatin (n=342) 

Nonstandard Abbreviations and Acronyms

CAD coronary artery disease

cIMT carotid intima-media thickness

FA fenofibric acid

HDL-C high-density lipoprotein cholesterol

LDL-C low-density lipoprotein cholesterol

VLDL-C very low-density lipoprotein cholesterol

Figure 1. Study design. Randomization (1:1) was stratified by the atorvastatin dose at baseline. Ultrasound carotid intima-media thick-
ness (cIMT) measurements were made according to a standardized protocol at central sites within each geographic region of the study 
area and read by a central reader. *Required for ≥4 weeks of atorvastatin treatment before baseline. †Ezetimibe therapy was allowed to 
maintain low-density lipoprotein cholesterol (LDL-C) at target after maximizing the atorvastatin dose at 40 mg. ‡Within 17 days before 
baseline visit. Adapted from Davidson et al.19 Copyright 2012, Springer. 
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groups, and 465 patients completed the study. The efficacy 
and safety analysis populations included 572 and 676 patients, 
respectively. Reasons for discontinuations are displayed in 
Figure 2. Baseline demographic and clinical characteristics 
were comparable between treatment groups, with the excep-
tion of significantly lower mean baseline posterior-wall (0.760 
versus 0.782 mm, respectively; P=0.010) and anterior-wall 
(0.748 versus 0.768 mm, respectively; P=0.028) cIMT values 
with FA plus atorvastatin therapy versus atorvastatin mono-
therapy (Table 1). In both treatment groups, a majority of 
patients were white and most were men: ≥77% had a history 
of hypertension, 50% had type 2 diabetes mellitus, 22% had 
a history of coronary artery disease (CAD), 11% had a his-
tory of angina, 11% had previous myocardial infarction, and 
>60% had prior statin use. At baseline in this trial of patients 
with mixed dyslipidemia, mean HDL-C was 39.8 (SD, 7.6) 
mg/dL, median triglycerides were 199.0 (range, 41.0–972) 
mg/dL, mean LDL-C was 84.3 (SD, 20.9) mg/dL, and mean 
non–HDL-C was 118.0 (SD, 24.9) mg/dL. The concomitant 
medications most commonly taken in the FA plus atorvastatin 
and atorvastatin monotherapy groups were acetylsalicylic 
acid (56.4% and 58.4%, respectively), metformin (38.0% 
and 37.5%, respectively), ibuprofen (25.5% and 25.4%, 
respectively), and lisinopril (26.1% and 24.8%, respectively). 
Only 2.1% and 2.7% of subjects in the FA plus atorvastatin 
and atorvastatin monotherapy groups, respectively, required 
the addition of ezetimibe to atorvastatin to maintain LDL-C 
within the target range.

Efficacy End Points
The primary end point, the between-group difference in the 
rate of change from baseline of the mean posterior-wall cIMT 
of the common carotid arteries, was −0.006 mm/y (FA plus 
atorvastatin group, −0.006 mm/y; atorvastatin monotherapy 

group, 0.000 mm/y), but did not reach statistical significance 
(P=0.22). The absolute changes in mean posterior-wall cIMT 
using the last observation carried forward imputation method, 
conducted as a sensitivity analysis, demonstrated that both 
treatment groups showed a decrease in posterior-wall cIMT 
at week 104 compared with baseline; however, the between-
group difference in the change from baseline was not statisti-
cally significant (Figure 3). The results of 2 other sensitivity 
analyses were consistent with the primary analysis. In sub-
group analyses of the primary efficacy end point (rate of 

Figure 2. Patient disposition. *Some patients gave >1 reason  
for discontinuation. AE indicates adverse event; and FA,  
fenofibric acid.

Table 1.  Baseline Demographic and Clinical Characteristics

Treatment Group

FA 135 mg+ 
Atorvastatin  

(n=337)

Placebo+ 
Atorvastatin  

(n=339)

Demographic

  Men, n (%) 228 (68) 230 (68)

  Mean age, y 61 61

  White race, n (%) 300 (89) 293 (86)

  Median waist circumference 
(range), cm

107 (68–184) 108 (75–149)

  Current nicotine use, n (%) 70 (21) 83 (25)

  Prior statin use,* n (%) 210 (62) 218 (64)

  Mean atorvastatin dose (SD), mg 21.2 (11.9) 21.2 (11.7)

Clinical characteristic, n (%)

  Angina 28 (8) 43 (13)

  Cardiac arrhythmia 35 (10) 32 (9)

  Carotid artery disease 21 (6) 23 (7)

  Coronary artery disease 63 (19) 88 (26)

  Hypertension 258 (77) 276 (81)

  MI 33 (10) 40 (12)

  Obesity 92 (27) 106 (31)

  T2DM 169 (50) 168 (50)

Baseline lipid and lipoprotein values, mg/dL

  Mean HDL-C (SD) 40.1 (7.19) 39.6 (7.98)

  Median TG (range) 205.0  
(41.0–800.0)

193.0  
(71.0–972.0)

  Mean LDL-C (SD) 84.0 (21.30) 84.5 (20.47)

  Mean non–HDL-C (SD) 117.8 (24.76) 118.2 (25.04)

Mean cIMT (SD), mm

  CCA (posterior wall) n=327 n=335

   Mean 0.760 (0.097)† 0.782 (0.116)

   Maximal 1.044 (0.116)‡ 1.065 (0.129)

  CCA (anterior wall) n=324 n=311

   Mean 0.748 (0.118)§ 0.768 (0.123)

   Maximal 1.029 (0.144) 1.047 (0.136)

CCA indicates common carotid artery; cIMT, carotid intima-media thickness; 
FA, fenofibric acid; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-
density lipoprotein cholesterol; MI, myocardial infarction; T2DM, type 2 diabetes 
mellitus; and TG, triglycerides.

*Statin use within 30 days of prescreening visit.
†P=0.010 vs placebo+atorvastatin group.
‡P=0.035 vs placebo+atorvastatin group.
§P=0.028 vs placebo+atorvastatin group.
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change in the posterior-wall intima-media thickness of the  
common carotid artery), the treatment-by-subgroup interac-
tion was significant (interaction P<0.05) for subgroups based 
on age, medical history of CAD, baseline triglycerides by 
tertile, baseline cIMT by tertile, and baseline statin use. The 

treatment effect was larger (ie, favored the FA plus atorvas-
tatin combination group) among subjects ≥60 years of age at 
baseline, those with a history of CAD (compared with no his-
tory of CAD), those with prior statin use (defined as any statin 
use in the 30-day period before the prescreening visit), those 

Figure 3. Least-squares mean posterior-wall 
intima-media thickness of the left and right com-
mon carotid artery (last observation carried forward) 
from baseline through week 104. *P≤0.05 at base-
line. cIMT indicates carotid intima-media thickness; 
and FA, fenofibric acid.

Figure 4. Rate of change of carotid intima-
media thickness (cIMT) overall and in select 
patient subgroups. *P≤0.05. CAD indicates 
coronary artery disease; CI, confidence inter-
val; FA, fenofibric acid; HDL-C, high-density 
lipoprotein cholesterol; LDL-C- low-density 
lipoprotein cholesterol; and TG, triglycerides.
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in the highest tertile of baseline cIMT, and those in the middle 
tertile of baseline triglycerides (Figure 4 and Figure in the 
online-only Data Supplement). Secondary cIMT end points 
were not statistically different between treatment groups in the 
overall study population (Table 2).

The significance of between-treatment group differences 
varied among the lipid parameters. Starting at the first post-
baseline assessment and continuing through week 104, FA 
plus atorvastatin therapy resulted in significant improve-
ments, compared with atorvastatin monotherapy, in HDL-C 
(week 104 mean change, +8.3% versus +3.6%), triglyc-
erides (week 104 median change, −31.3% versus –2.3%, 
respectively), and non–HDL-C (week 104 mean change, 
−3.3% versus +4.9%; Figure 5). FA plus atorvastatin ther-
apy resulted in LDL-C values that were significantly higher 
versus atorvastatin monotherapy through week 52, but no 
significant difference was observed subsequently through 
week 104 (89.2 versus 90.6 mg/dL, respectively; Figure 5). 
Most other parameters were well controlled on atorvastatin 
monotherapy at baseline (Table 3). Between-group differ-
ences in percentage changes were generally more favorable 
with FA plus atorvastatin therapy versus atorvastatin mono-
therapy, reaching statistical significance (nominal P values 
that were not adjusted for multiple comparisons) for total 
cholesterol (week 104), very low-density lipoprotein choles-
terol (VLDL; weeks 52 and 104), apolipoprotein AII (weeks 
52 and 104), apolipoprotein B

100
 (week 104), apolipoprotein 

CIII associated with particles containing apolipoprotein B 
(weeks 52 and 104), and high-sensitivity C-reactive protein 
(week 52), but not apolipoprotein AI (Table 3). FA plus ator-
vastatin therapy resulted in a significant increase in LDL par-
ticle number and size relative to monotherapy (mean particle 

number at week 104: 1212 versus 1126 nmol/L for FA plus 
atorvastatin versus atorvastatin monotherapy; particle size at 
week 104: 20.3 versus 20.1 nm, respectively); statistically 
significant changes also were seen for HDL and VLDL par-
ticle numbers and sizes (Table 3).

Safety
The frequencies of adverse events overall were comparable 
between treatment groups (Table 4). The frequency of adverse 
events leading to discontinuation was significantly higher 
in patients treated with FA plus atorvastatin therapy versus 
atorvastatin monotherapy (13.9% versus 6.5%, respectively; 
P=0.001; Figure 2; Table 4). Based on adjudicated events, 
there were no significant differences between the FA plus 
atorvastatin therapy and atorvastatin monotherapy groups for 
composites of cardiovascular events (Table 4). The event rate 
for the first occurrence of cardiovascular mortality, nonfatal 
myocardial infarction, or nonfatal stroke was low in both 
treatment groups (1.8% in each group). The event rate for the 
first occurrence of cardiovascular mortality, nonfatal myocar-
dial infarction, nonfatal stroke, coronary revascularization, 
carotid endarterectomy/stenting, hospitalization for unstable 
angina, and hospitalization for heart failure also was similar 
in the 2 treatment groups (FA plus atorvastatin group, 4.1%; 
atorvastatin monotherapy, 4.7%). The frequency of adverse 
events of special interest was significantly higher overall with 
combination therapy (8.9%) than with monotherapy (2.7%; 
P<0.001; Table 4). The majority of events of special inter-
est were kidney related. Specifically, the acute renal failure 
Standardized MedDRA Query, a broadly inclusive search 
strategy focused on identifying events related to renal impair-
ment, was 6.5% in the combination therapy group and 0.9% 

Table 2. Secondary End Points (Composite Measures) 

n*

Within-Group Rate of Change, mm/y Between-Group Difference in Rate of Change, mm/y

Mean (SE) 95% CI Mean (SE) 95% CI P Value

Maximal posterior-wall cIMT of CCA

  FA 135 mg+ 
atorvastatin

281 –0.005 (0.0047) –0.014 to 0.004 –0.002 (0.0066) –0.014 to 0.011 0.813

  Placebo+atorvastatin 291 –0.003 (0.0046) –0.012 to 0.006 … … …

Mean posterior-wall cIMT of CCA, ICA, and carotid bifurcation

  FA 135 mg+ 
atorvastatin

138 –0.010 (0.0039) –0.018 to –0.002 –0.007 (0.0056) –0.018 to 0.005 0.249

  Placebo+atorvastatin 133 –0.004 (0.0041) –0.012 to 0.005 … … …

Maximal posterior-wall cIMT of CCA, ICA, and carotid bifurcation

  FA 135 mg+ 
atorvastatin

138 –0.014 (0.0053) –0.024 to –0.003 –0.005 (0.0077) –0.020 to 0.010 0.487

  Placebo+atorvastatin 133 –0.008 (0.0056) –0.019 to 0.002 … … …

Maximal posterior- and anterior-wall cIMT of CCA, ICA, and carotid bifurcation

  FA 135 mg+ 
atorvastatin

67 –0.003 (0.0070) –0.017 to 0.011 0.016 (0.0097) –0.004 to 0.035 0.112

  Placebo+atorvastatin 66 –0.019 (0.0067) –0.032 to –0.006 … … …

Repeated-measures analysis of rate of change from baseline through week 104 in mean cIMT. CCA indicates common carotid artery; CI, confidence interval; cIMT, 
carotid intima-media thickness; FA, fenofibric acid; and ICA, internal carotid artery.

*Because the primary end point did not demonstrate a statistically significant difference between treatment groups, the ranked secondary end points were to be tested 
within the context of the prespecified multiple testing plan.
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in the monotherapy group. Two patients in the combination 
therapy group and none in the monotherapy group had cre-
atinine levels ≥3.0 (women) or ≥3.5 (men) mg/dL. No patients 
with renal failure required dialysis or kidney transplantation. 
Chemistry findings of special interest were mostly compa-
rable between treatment groups; however, compared with 
the monotherapy group, more patients in the combination 
therapy group experienced a ≥50% increase from baseline in 
creatinine (P≤0.001); an estimated glomerular filtration rate 
<45 mL/min, corrected for body surface area (P≤0.001); and 
a ≥50% decrease from baseline in estimated glomerular fil-
tration rate (P=0.02; Table 4).

Discussion
FA in combination with atorvastatin significantly lowered tri-
glycerides and increased HDL-C concentrations but did not 

significantly improve cIMT progression compared with ator-
vastatin monotherapy. Although the primary end point was 
not achieved in this surrogate end point trial, there are several 
important issues with regard to the effects in prespecified sub-
groups that may provide insights into the potential benefits 
of combination therapy to address residual cardiovascular 
risk with statin monotherapy. In patients with pre-existing 
CAD, older age, thicker baseline cIMT, or higher levels of 
triglycerides, there seemed to be a significant reduction in 
cIMT progression with combination therapy compared with 
statin monotherapy. Patients in these subgroups also had 
the greatest progression of cIMT on statin therapy, which 
supports the concept that, in patients with enhanced cardio-
vascular risk, atherosclerosis progression continues despite 
well-controlled LDL-C on statin therapy. Treatment with 
fibrates in patients with hypertriglyceridemia may reduce the 

Figure 5. Percentage change in (A) high-density lipoprotein cholesterol (HDL-C), (B) triglycerides (TG), (C) low-density lipoprotein choles-
terol (LDL-C), and (D) non–HDL-C from baseline through week 104 (last observation carried forward). *P≤0.05 vs placebo plus atorvastatin; 
**P≤0.01 vs placebo plus atorvastatin; and ***P≤0.001 vs placebo plus atorvastatin. FA indicates fenofibric acid.
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risk of atherosclerosis progression, although this hypothesis 
will require prospective verification.

Although the FIRST trial was designed to select a patient 
population most likely to benefit from FA therapy, the 
potential benefit on progression of cIMT in these prespeci-
fied subgroups suggests that a more stringent high-risk 
classification may be necessary to demonstrate a clini-
cal value for combination treatment compared with statin 
monotherapy. Although the overall results for the FIRST 
population were neutral, the data from the prespecified 
subgroups generate the hypotheses that patients with even 
greater baseline levels of triglycerides (>175 mg/dL) and 
higher cardiovascular risk (pre-existing CAD) may benefit 
from FA therapy in combination with a statin.

There was an imbalance in the baseline cIMT between 
the 2 treatment groups. Despite the large sample size and 
double-blind randomization, the atorvastatin monother-
apy group had a significantly higher mean baseline cIMT 
value compared with the FA plus atorvastatin combina-
tion treatment group. This baseline imbalance may have 
confounded the evaluation of the influence of combination 
therapy on cIMT progression. The subgroup of patients 
with a history of previous statin use, compared with those 
not taking a statin at entry, seemed to have a substantially 
worse cardiovascular risk factor profile. Patients with a 
history of statin use typically had a more advanced age 
and a greater prevalence of CAD (including prior myocar-
dial infarction), hypertension, and diabetes mellitus. FA in 
combination with atorvastatin, while providing a profound 

reduction in triglycerides (≈30%), only reduced non–
HDL-C modestly and increased LDL-C and LDL particle 
concentrations. FA is also known to increase homocyste-
ine and creatinine, although data on a detrimental effect 
on homocysteine are weak.20 There remains the possibil-
ity that there are unfavorable metabolic effects associated 
with fibrate therapy that may result in a less than expected 
clinical benefit, despite significant triglyceride reduction.

FA in combination with atorvastatin did not result in a greater 
risk of muscle-related or hepatic enzyme elevation–related 
adverse effects. However, similar to previous observations of 
elevated plasma creatinine with fenofibrate,21 there were more 
adverse effects related to renal function in the patients in the 
FA plus atorvastatin treatment group compared with the mono-
therapy group. There is evidence from other fenofibrate trials 
that suggest that, once therapy is stopped, creatinine returns to 
baseline,22 and long term, there seems to be a reduction in pro-
teinuria.4 Aggressive hydration after discontinuing treatment 
may facilitate resolution of renal abnormalities.23

In conclusion, the FIRST trial failed to demonstrate 
decreased cIMT progression with FA plus atorvastatin com-
pared with statin monotherapy in a higher risk patient popu-
lation with hypertriglyceridemia (≥150 mg/dL). The trial 
produced hypothesis-generating data, which suggest that a 
threshold triglyceride level of ≥175 mg/dL may be required to 
achieve a clinical benefit with FA plus a statin. The potential 
benefit in patients with greater triglyceride levels supports the 
rationale for future studies with fibrates or other triglyceride-
lowering agents in statin-treated patients.

Table 3. Lipid Parameters and hsCRP at Baseline and During Treatment (Last Observation Carried Forward)

Parameter*

Baseline, Mean (SD)*
LS Mean* Percentage Change  

(SE)* at Week 52
LS Mean* Percentage Change  

(SE)* at Week 104

FA 135 mg+ 
Atorvastatin 

(n=280–337)
Placebo+Atorvastatin 

(n=272–339)

FA 135 mg+ 
Atorvastatin  

(n=246–322)
Placebo+Atorvastatin 

(n=235–329)

FA 135 mg+ 
Atorvastatin 

(n=247–322)
Placebo+Atorvastatin 

(n=236–329)

TC, mg/dL 157.9 (26.11) 157.9 (26.31) 1.3 (0.98) 2.9 (0.97) –0.7† (0.97) 4.0 (0.96)

VLDL-C, mg/dL 41.0 (20.15) 42.4 (20.60) −0.8‡ (5.31) 16.2 (5.26) −5.0‡ (4.85) 16.4 (4.80)

Apo AI, mg/dL 131.6 (17.15) 129.9 (18.66) 4.6 (0.68) 3.0 (0.68) 4.9 (0.71) 3.2 (0.70)

Apo AII, mg/dL 34.8 (5.68) 34.8 (5.65) 27.1† (1.07) 4.6 (1.06) 24.1† (1.17) 1.2 (1.16)

Apo B
100, mg/dL 80.7 (15.68) 81.3 (15.62) 1.6 (1.13) 3.1 (1.12) 0.7‡ (1.21) 5.0 (1.21)

Apo CIII lipo B, mg/dL 1.5 (0.77) 1.6 (0.82) −9.5† (4.50) 28.2 (4.61) −5.6† (4.57) 36.6 (4.68)

hsCRP, mg/L 2.1 2.1 –11.3‡ (–45.9 to 27.3) –5.8 (–35.4 to 47.2) –6.9 (–43.3 to 43.8) –6.8 (–43.6 to 44.9)

NMR parameter, particles

  HDL, μmol/L 32.6 (4.77) 32.0 (4.98) 5.2† (0.76) 0.1 (0.75) 4.9† (0.84) −1.0 (0.83)

  LDL, nmol/L 1115 (279) 1120 (275) 14† (2) 2 (2) 13† (2) 3 (2)

  VLDL, nmol/L 94 (35) 92 (35) −24† (2) 5 (2) −24† (2) 7 (2)

NMR parameter, size

  HDL, nm 8.5 (0.24) 8.5 (0.22) −1.6† (0.13) 0.4 (0.13) −1.4† (0.14) 0.6 (0.14)

  LDL, nm 20.0 (0.54) 20.1 (0.55) 1.4† (0.15) 0.3 (0.15) 1.2‡ (0.16) 0.5 (0.16)

  VLDL, nm 54.3 (8.48) 54.7 (9.11) −0.8‡ (0.79) 2.2 (0.78) −1.9‡ (0.80) 0.3 (0.79)

Apo indicates apolipoprotein; FA, fenofibric acid; HDL, high-density lipoprotein; hsCRP, high-sensitivity C-reactive protein; LDL, low-density lipoprotein; LS, least 
squares; NMR, nuclear magnetic resonance; TC, total cholesterol; and VLDL-C, very low-density lipoprotein cholesterol.

*Median (and available interquartile range) values presented for hsCRP.
†P<0.001 vs placebo+atorvastatin; nominal P values, not adjusted for multiple comparisons.
‡P<0.05 vs placebo+atorvastatin; nominal P values, not adjusted for multiple comparisons.
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  eGFR

     <45 mL/min, corrected 
for body surface area

62 (18.6)* 17 (5.1)

     ≥50% decrease from 
baseline

13 (3.9)# 3 (0.9)

AE indicates adverse event; ALT, alanine aminotransferase; AST, aspartate 
aminotransferase; CPK, creatine phosphokinase; eGFR, estimated glomerular 
filtration rate; FA, fenofibric acid; MI, myocardial infarction; and ULN, upper limit 
of normal.

*P≤0.001.
†Composite of cardiovascular mortality, nonfatal MI, and nonfatal stroke; 

between-group statistical testing compared time with first cardiovascular event.
‡Composite of cardiovascular mortality, nonfatal MI, and nonfatal stroke, 

coronary revascularization, carotid endarterectomy/stenting, hospitalization for 
unstable angina, and congestive heart failure; between-group statistical testing 
compared time with first cardiovascular event.

§Traffic accident.
‖Acute MI, cerebrovascular accident, metastatic neoplasm, and head injury.
¶Included rhabdomyolysis and other myopathies, but not myalgia.
#P≤0.05.

Table 4. Continued

Treatment Group

FA 135 mg+Atorvastatin 
(n=337)

Placebo+Atorvastatin 
(n=339)

Table 4. Treatment-Emergent Adverse Events and Chemistry 
Findings of Special Interest

Treatment Group

FA 135 mg+ 
Atorvastatin (n=337)

Placebo+ 
Atorvastatin (n=339)

Summary, n (%)

  Any 294 (87.2) 308 (90.9)

  Possibly drug related 104 (30.9) 89 (26.3)

  Severe 78 (23.1) 72 (21.2)

  Serious 58 (17.2) 66 (19.5)

  Leading to discontinuation 47 (13.9)* 22 (6.5)

  Cardiovascular event

   Composite 1† 6 (1.8) 6 (1.8)

   Composite 2‡ 14 (4.1) 16 (4.7)

  Death 1 (0.3)§ 4 (1.2)‖

AEs of special interest, n (%)

  Any 30 (8.9)* 9 (2.7)

  Muscle¶ 0 (0) 0 (0)

  Renal 22 (6.5) 3 (0.9)

   Acute prerenal failure 2 (0.6) 0 (0)

   Azotemia 1 (0.3) 0 (0)

   Renal failure 9 (2.7) 1 (0.3)

   Renal failure acute 4 (1.2) 0 (0)

   Renal impairment 7 (2.1) 2 (0.6)

  Hepatic 9 (2.7) 6 (1.8)

Chemistry findings of special interest, n (%)

  ALT

     >3×ULN on 2 consecutive 
occasions

3 (0.9) 0 (0)

     >5×ULN on a single 
occasion

3 (0.9) 2 (0.6)

     >3×ULN with concurrent 
postbaseline total bilirubin 
value >ULN

0 (0) 1 (0.3)

  AST

     >3×ULN on 2 consecutive 
occasions

3 (0.9) 0 (0)

     >5×ULN on a single 
occasion

2 (0.6) 2 (0.6)

     >3×ULN with concurrent 
postbaseline total bilirubin 
value >ULN

0 0

  CPK

     >5×ULN on a single 
occasion

5 (1.5) 3 (0.9)

     >10×ULN on a single 
occasion

2 (0.6) 2 (0.6)

  Creatinine

   >2 mg/dL 9 (2.7) 4 (1.2)

     ≥50% increase from 
baseline

69 (20.7)* 18 (5.4)

     ≥100% increase from 
baseline

7 (2.1) 3 (0.9)

(Continued)

D
ow

nloaded from
 http://ahajournals.org by on Septem

ber 4, 2019



1306  Arterioscler Thromb Vasc Biol  June 2014

Diabetes Association, and American Heart Association; has been a 
consultant to or received honoraria from AbbVie, Adnexus, Aegerion, 
Amarin, Bristol-Myers Squibb, Amgen, Arena, Cerenis, Esperion, 
Genentech, Genzyme, GlaxoSmithKline, Idera Pharma, Kowa, 
Merck, Novartis, Omthera, Pfizer, Regeneron, Resverlogix, Roche, 
Sanofi-Synthelabo, and Takeda; and has been on speakers bureaus for 
AbbVie and GlaxoSmithKline. Dr Mazzone has been a consultant to 
Takeda. Dr Carlson, Dr Williams, Dr Kelly, Dr Camp, A. Lele, and Dr 
Stolzenbach are AbbVie employees and own AbbVie stock.

References
 1. Fruchart JC, Sacks FM, Hermans MP, et al; Residual Risk Reduction 

Initiative (R3I). The Residual Risk Reduction Initiative: a call to action to 
reduce residual vascular risk in dyslipidaemic patient. Diab Vasc Dis Res. 
2008;5:319–335.

 2. Baigent C, Keech A, Kearney PM, Blackwell L, Buck G, Pollicino C, 
Kirby A, Sourjina T, Peto R, Collins R, Simes R; Cholesterol Treatment 
Trialists’ (CTT) Collaborators. Efficacy and safety of cholesterol-lowering 
treatment: prospective meta-analysis of data from 90,056 participants in 
14 randomised trials of statins. Lancet. 2005;366:1267–1278.

 3. Mihaylova B, Emberson J, Blackwell L, Keech A, Simes J, Barnes EH, 
Voysey M, Gray A, Collins R, Baigent C. The effects of lowering LDL 
cholesterol with statin therapy in people at low risk of vascular disease: 
meta-analysis of individual data from 27 randomised trials. Lancet. 
2012;380:581–590.

 4. Ginsberg HN, Elam MB, Lovato LC, et al. Effects of combination lipid 
therapy in type 2 diabetes mellitus. N Engl J Med. 2010;362:1563–1574.

 5. Mora S, Wenger NK, Demicco DA, Breazna A, Boekholdt SM, Arsenault 
BJ, Deedwania P, Kastelein JJ, Waters DD. Determinants of residual 
risk in secondary prevention patients treated with high- versus low-dose 
statin therapy: the Treating to New Targets (TNT) study. Circulation. 
2012;125:1979–1987.

 6. Scott R, O’Brien R, Fulcher G, Pardy C, D’Emden M, Tse D, Taskinen 
MR, Ehnholm C, Keech A; Fenofibrate Intervention and Event Lowering 
in Diabetes (FIELD) Study Investigators. Effects of fenofibrate treatment 
on cardiovascular disease risk in 9,795 individuals with type 2 diabe-
tes and various components of the metabolic syndrome: the Fenofibrate 
Intervention and Event Lowering in Diabetes (FIELD) study. Diabetes 
Care. 2009;32:493–498.

 7. Bezafibrate Infarction Prevention (BIP) Study Group. Secondary preven-
tion by raising HDL cholesterol and reducing triglycerides in patients with 
coronary artery disease: the Bezafibrate Infarction Prevention (BIP) study. 
Circulation. 2000;102:21–27.

 8. Manninen V, Tenkanen L, Koskinen P, Huttunen JK, Mänttäri M, 
Heinonen OP, Frick MH. Joint effects of serum triglyceride and LDL 
cholesterol and HDL cholesterol concentrations on coronary heart disease 
risk in the Helsinki Heart Study. Implications for treatment. Circulation. 
1992;85:37–45.

 9. Asztalos BF, Collins D, Horvath KV, Bloomfield HE, Robins SJ, Schaefer 
EJ. Relation of gemfibrozil treatment and high-density lipoprotein sub-
population profile with cardiovascular events in the Veterans Affairs High-
Density Lipoprotein Intervention Trial. Metabolism. 2008;57:77–83.

 10. Sasaki J, Yokoyama M, Matsuzaki M, et al; JELIS Investigators. 
Relationship between coronary artery disease and non-HDL-C, and 

effect of highly purified EPA on the risk of coronary artery disease in 
hypercholesterolemic patients treated with statins: sub-analysis of the 
Japan EPA Lipid Intervention Study (JELIS). J Atheroscler Thromb. 
2012;19:194–204.

 11. Lorenz MW, Markus HS, Bots ML, Rosvall M, Sitzer M. Prediction of 
clinical cardiovascular events with carotid intima-media thickness: a sys-
tematic review and meta-analysis. Circulation. 2007;115:459–467.

 12. Polak JF, Pencina MJ, Pencina KM, O’Donnell CJ, Wolf PA, D’Agostino 
RB Sr. Carotid-wall intima-media thickness and cardiovascular events. N 
Engl J Med. 2011;365:213–221.

 13. Lorenz MW, Polak JF, Kavousi M, et al; PROG-IMT Study Group. Carotid 
intima-media thickness progression to predict cardiovascular events in the 
general population (the PROG-IMT collaborative project): a meta-analy-
sis of individual participant data. Lancet. 2012;379:2053–2062.

 14. Costanzo P, Perrone-Filardi P, Vassallo E, Paolillo S, Cesarano P, Brevetti 
G, Chiariello M. Does carotid intima-media thickness regression predict 
reduction of cardiovascular events? A meta-analysis of 41 randomized tri-
als. J Am Coll Cardiol. 2010;56:2006–2020.

 15. Sillesen H, Muntendam P, Adourian A, Entrekin R, Garcia M, Falk E, 
Fuster V. Carotid plaque burden as a measure of subclinical atherosclero-
sis: comparison with other tests for subclinical arterial disease in the High 
Risk Plaque BioImage study. JACC Cardiovasc Imaging. 2012;5:681–689.

 16. Den Ruijter HM, Peters SA, Anderson TJ, et al. Common carotid intima-
media thickness measurements in cardiovascular risk prediction: a meta-
analysis. JAMA. 2012;308:796–803.

 17. Hiukka A, Westerbacka J, Leinonen ES, Watanabe H, Wiklund O, Hulten 
LM, Salonen JT, Tuomainen TP, Yki-Järvinen H, Keech AC, Taskinen 
MR. Long-term effects of fenofibrate on carotid intima-media thickness 
and augmentation index in subjects with type 2 diabetes mellitus. J Am 
Coll Cardiol. 2008;52:2190–2197.

 18. Jones PH, Davidson MH, Goldberg AC, Pepine CJ, Kelly MT, Buttler 
SM, Setze CM, Lele A, Sleep DJ, Stolzenbach JC. Efficacy and safety of 
fenofibric acid in combination with a statin in patients with mixed dyslip-
idemia: Pooled analysis of three phase 3, 12-week randomized, controlled 
studies. J Clin Lipidol. 2009;3:125–137.

 19. Davidson M, Rosenson RS, Maki KC,Nicholls SJ, Ballantyne CM, Setze 
C, Carlson DM, Stolzenbach J. Study design, rationale, and baseline 
characteristics: Evaluation of Fenofibric Acid on Carotid Intima-Media 
Thickness in Patients with Type IIb Dyslipidemia with Residual Risk in 
Addition to Atorvastatin Therapy (FIRST) Trial. Cardiovas Drugs Ther. 
2012;26:349–358.

 20. Dierkes J, Westphal S. Effect of drugs on homocysteine concentrations. 
Semin Vasc Med. 2005;5:124–139.

 21. Keech A, Simes RJ, Barter P, et al; FIELD Study Investigators. Effects 
of long-term fenofibrate therapy on cardiovascular events in 9795 people 
with type 2 diabetes mellitus (the FIELD study): randomised controlled 
trial. Lancet. 2005;366:1849–1861.

 22. Mychaleckyj JC, Craven T, Nayak U, Buse J, Crouse JR, Elam M, 
Kirchner K, Lorber D, Marcovina S, Sivitz W, Sperl-Hillen J, Bonds DE, 
Ginsberg HN. Reversibility of fenofibrate therapy-induced renal func-
tion impairment in ACCORD type 2 diabetic participants. Diabetes Care. 
2012;35:1008–1014.

 23. Wu J, Song Y, Li H, Chen J. Rhabdomyolysis associated with fibrate 
therapy: review of 76 published cases and a new case report. Eur J Clin 
Pharmacol. 2009;65:1169–1174.

Adding a fibrate to statin therapy has been hypothesized to reduce residual cardiovascular risk associated with persistently elevated tri-
glycerides and low high-density lipoprotein cholesterol. The Evaluation of Choline Fenofibrate (ABT-335) on Carotid Intima-Media Thickness 
in Subjects with Type IIb Dyslipidemia with Residual Risk in Addition to Atorvastatin Therapy trial evaluated the effects of fenofibric acid 
treatment on carotid intima-media thickness in patients with mixed dyslipidemia on atorvastatin therapy. The carotid intima-media thick-
ness measurement is a well-validated surrogate end point for evaluating the impact of a therapy on cardiovascular risk. Fenofibric acid in 
combination with atorvastatin significantly lowered triglycerides and increased high-density lipoprotein cholesterol concentrations but did 
not significantly improve carotid intima-media thickness progression compared with atorvastatin monotherapy. However, the trial produced 
hypothesis-generating data, which suggest that a threshold triglyceride level of ≥175 mg/dL may be required to achieve a clinical benefit 
with fenofibric acid plus a statin.
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