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Use of Fibrates in Clinical Practice: Queensland Lipid Group Consensus 

Recommendations 

 

 

Summary 

Fibrates have been prescribed for decades as ‘broad-spectrum’ lipid 

modifying agents that can improve plasma levels of triglycerides (TGs), high-

density lipoprotein cholesterol (HDL-C), and triglyceride-rich lipoproteins 

(TGRL), including very low- and intermediate-density lipoproteins (VLDL and 

IDL). Fibrates are variably effective in lowering LDL cholesterol (LDL-C) 

levels. Available fibrates include gemfibrozil, fenofibrate, bezafibrate, 

etiofibrate and ciprofobrate; only fenofibrate and gemfibrozil are available in 

Australia. Fibrates are well tolerated, and the combination of fenofibrate with 

statins appears to be safer than gemfibrozil, particularly with regard to 

adverse effects on muscle. Evidence has been provided recently for the 

efficacy of fenofibrate in reducing microvascular complications in diabetic 

patients, including progression of retinopathy, progression of 

microalbuminuria and nephropathy, development of sensory neuropathy, and 

leg amputation. Macrovascular benefits appear to be confined to those with 

low HDL-C and/or high TG levels, and the relationship of microvascular 

benefits of fenofibrate to baseline lipid levels is variable and requires further 

assessment. Indications for fibrate therapy may be extended in the future to 

include protection from both macro- and micro-vascular disease, particularly 

in diabetic patients and patients with residual dyslipidaemia in spite of statin 
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therapy. We provide recommendations on the use of fibrates in clinical 

practice to highlight these potential indications. 

 

Background 

Fibrates are peroxisome proliferator activator receptor (PPAR)-alpha agonists, 

thereby activating several genes involved in lipid metabolism, the result of 

which includes increased fatty acid oxidation, decreased hepatic incorporation 

of fatty acids into VLDL and reduced VLDL production (1-9). In parallel, 

reduced synthesis and plasma levels of apo C-3 activates lipoprotein lipase 

(LPL), which increases VLDL catabolism, reduces plasma concentration of 

large VLDL particles, and lowers plasma levels of TG. Lowering the plasma 

TG level is the main indication for fibrate therapy. With TG reduction, numbers 

of atherogenic small, dense LDL particles decrease, and numbers of less 

atherogenic large, less dense LDL particles increase. Potentially beneficial 

changes in the size distribution of LDL particles may therefore occur without 

change in the overall LDL cholesterol (LDL-C) concentration. Plasma 

concentrations of HDL and HDL-C levels also increase, partly originating from 

surface components of VLDL during hydolysis, and partly from increased Apo 

A-1 synthesis and activation of ABC-A1 cassette transporters, with activation 

of reverse cholesterol transport (RCT). Fibrates also decrease plasma uric 

acid and have anti-inflammatory properties through decreased levels of 

interleukin–6 (IL-6), fibrinogen, cell-adhesion molecules and C-reactive 

protein (CRP). These properties are consistent with anti-atherogenic effects 

on lipid metabolism. Fenofibrate, unlike gemfibrozil, increases serum 

homocysteine, creatinine and cystatin. In patients with chronic kidney disease 
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(CKD), the dose of fenofibrate needs to be reduced, unlike that of gemfibrozil, 

as there is an increase in plasma levels of the drug and consequently an 

increased risk of side effects at usual dose (1-9).  

Aims 

This paper reviews evidence for the benefits of fibrates in controlling 

dyslipidaemia, and preventing both macrovascular cardiovascular disease 

(CVD) and diabetic microvascular disease. It provides recommendations for 

the use of fibrates in clinical practice in the context of statin therapy for 

controlling levels of LDL-C, which remains the primary focus of therapy for 

preventing CVD.  It supplements recent guidelines on the use of fibrates as 

well as reviews on TG as CVD risk factors (1-19)   

 

Methods 

Data presented herein are derived from PubMed searches, product 

information of fibrates, and personal clinical experience of members of the 

Queensland Lipid Group. Grades of recommendations (Table 1) were applied 

to each of the recommendations in the manuscript, reflecting the consensus 

of the Group as a panel of experts that met at workshops in Brisbane during 

2010-11 (20). Members of the panel were asked to grade the 

recommendations based on review of the literature and experience in treating 

patients with fibrates. We intended to keep the grades simple and driven by 

what was considered best practice. A hierarchical analysis of the evidence 

was not employed to avoid giving a low grade to recommendations that were 

considered best clinical practice and to offset confusion, especially where 
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systematic reviews and randomized controlled were not available for essential 

practice points. 

 

Table1. Grades of recommendations employed for consensus 

recommendations.  

 

Grade of 

Recommendation 
Description 

A 
Recommendation can be trusted to guide 

practice 

B 
Recommendation can be trusted to guide 

practice in most situations 

C 

Recommendations may be used to guide 

practice but care should be taken in its 

application  

 

 

Results 

As a result of the panel meetings of the Queensland Lipid Group, the following 

recommendations and consensus grades are made on the use of fibrates in 

clinical practice (Table 2). 

 

Table 2. Recommendations on the use of fibrates in clinical practice and 

consensus grade. 
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No. Components Grade 

1 Fibrates are first-line therapy for improving the lipid profile 

in patients with fasting TG levels of 4.5 mmol/L or more, 

assuming adequate glycaemic control in diabetic patients 

and exclusion of other secondary causes of 

dyslipidaemia 

A  

2 Fibrates are second-line therapy for patients with 

elevated fasting TG levels less than 4.5 mmol/L, 

assuming adequate glycaemic control in diabetic patients 

and exclusion of other secondary causes of 

dyslipidaemia 

A  

 

3 Fibrate monotherapy may reduce LDL-C levels to a 

variable degree, but fibrates are not generally used for 

this purpose. Fenofibrate may be considered for patients 

on statin therapy with elevated triglycerides. For further 

LDL-C reduction,  alternative agents to consider include 

plant sterols, ezetimibe, bile resins and nicotinic acid. 

A 

4 Fenofibrate is preferred to gemfibrozil for combination 

therapy with statins in order to reduce the likelihood of 

adverse effects on skeletal muscle 

A 

5 Fibrates are appropriate for prevention of macrovascular 

cardiovascular disease in patients with high fasting TG 

levels  (2.3 mmol/L or more) and/or low HDL-C levels 

(less than 1.0 mmol/L in men and less than 1.2 mmol/L in 

B 
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women), assuming adequate glycaemic control in 

diabetic patients and exclusion of other secondary 

causes of dyslipidaemia 

6 Fenofibrate may be considered for prevention of 

microvascular disease (retinopathy, sensory neuropathy, 

nephropathy and to prevent amputations) in patients with 

type 2 diabetes mellitus, assuming adequate glycaemic 

control and exclusion of other secondary causes of 

dyslipidaemia 

B 

 

 

Discussion 

Recommendation 1 (Grade A). Fibrates are first-line therapy for 

improving the lipid profile in patients with fasting TG levels of 4.5 

mmol/L or more, assuming adequate glycaemic control in diabetic 

patients and exclusion of other secondary causes of dyslipidaemia. 

Fibrates are effective therapy for moderate (plasma TG levels of 4.5-11.0 

mmol/L) and severe HTG (plasma TG levels >11.0 mmol/L), often lowering 

plasma TG levels by >50% (6-17).  These conditions most commonly occur in 

association with uncontrolled diabetes mellitus or excessive alcohol 

consumption, especially binge drinking. Less frequent causes include 

hypothyroidism, renal disease, and excessive consumption of refined 

carbohydrates or fats. Drug therapy is often required in these conditions 

(Table 4) (6-17). Familial causes include familial HTG, familial 

dysbetalipoproteinaemia (type III hyperlipidaemia due to apoE2 
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homozygosity) and the rare disorders involving LPL, apoC2, apoAV, apoAIV, 

and GPIHBP1 mutations. These genetic disorders are resistant to fibrates or 

other drug therapy. The major complication of severe HTG is recurrent acute 

pancreatitis, in contrast to moderate HTG, the major complication of which is 

CVD (Table 3) (10-14).  

Table 3. Causes of hypertriglyceridaemia 

 

Diabetes mellitus (uncontrolled) 

Alcohol excess 

Exogenous oestrogen (oral contraceptive, hormone replacement therapy) 

Endogenous oestrogen (pregnancy) 

Hypothyroidism 

Severe proteinuria (nephrotic syndrome) 

Excessive consumption of refined carbohydrates  

Inadequate fasting before blood sampling (sampling during post-prandial 

lipaemia) 

Multiple myeloma 

Drugs: amiodarone, alpha-interferons, beta-blockers, bile acid resins, L-

asparaginase, protease inhibitors, sirolimus, tamoxifen, thiazides, steroids, 

retinoic acids, atypical antipsychotics 

Familial hypertriglyceridaemia 

Familial combined hyperlipidaemia 

ApoE2 homozygosity 

ApoAV heterozygosity 

ApoAIV homozygosity 
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ApoC2 deficiency 

GPIHBP1 mutations 

Lipoprotein lipase deficiency  

 

 

Fibrates reduce TG levels by enhancing the catabolism of fatty acids, thereby 

reducing the incorporation of TG into secreted VLDL, and by increasing the 

action of LPL and lipolysis of circulating TGRL (1-9). 

In severe HTG, plasma viscosity is also reduced by fibrate therapy, a 

mechanism that may also reduce the risk of acute pancreatitis. Management 

of patient with severe HTG aims to maintain target TG levels sufficient to 

prevent acute pancreatitis – usually <11 mmol/L (although lower levels may 

be required in some patients). In moderate HTG, target TG levels are <1.5 

mmol/L, which will often require fibrate therapy in combination with statins, 

niacin, or omega-3 fatty acids.  

According to the product information for fenofibrate, patients with moderate 

HTG (baseline TG 3.96-5.64 mmol/) achieve reductions of 46% (p<0.05 vs 

placebo), 44% (p<0.05 vs placebo) and 15% (NS vs placebo) in plasma levels 

of TG, total cholesterol (TC) and LDL-C respectively, and levels of HDL-C 

increase by 20% (p<0.05 vs placebo) (21). Patients with severe HTG 

(baseline TG 5.66-16.97 mmol/L) treated with fenofibrate achieve reductions 

of 55%, 51% and 49% in plasma levels of TG, total cholesterol (TC) and LDL-

C respectively (all p<0.05 vs placebo), and levels of HDL-C increase by 23% 

(p<0.05 vs placebo) (21).   
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High-dose n-3 fatty acids (EPA/DHA) at a dose of 2-4g daily lower TG levels 

with a similar efficacy to fibrates, and also augment TG lowering when added 

to fibrates (15).  They can be considered as either alternative or add-on 

therapy to fibrates for patients with moderate-severe elevation of TG levels. 

 

Recommendation 2, (Grade A). Fibrates may be considered as second-

line therapy for patients with elevated fasting TG levels less than 4.5 

mmol/L, assuming adequate glycaemic control in diabetic patients and 

exclusion of other secondary causes of dyslipidaemia. 

Mild HTG is defined as elevated TG levels between 1.7 and 4.5 mmol/L. After 

lifestyle modification, either fibrate or statin monotherapy may be effective in 

controlling TG levels in patients with mild HTG, and to achieve ideal TG levels 

<1.5 mmol/L (1-9). We prefer statins as first-line therapy, however, because of 

their predictable effects on lowering levels of LDL-C, although moderately 

high doses of more potent statins may be required for TG control.  In general, 

the efficacy of statin therapy in mild HTG depends on baseline TG (more 

effective with higher TG levels) and dose and potency of statins with regard to 

LDL–C reduction (more effective in higher doses and with increasing statin 

potency). Nevertheless, statin therapy alone may not achieve target levels of 

TG and combination statin-fenofibrate therapy may be required (1-9). The 

addition of omega-3 fatty acids (2-4g/day) may also assist in achieving target 

TG levels. As for patients with severe HTG, restriction of dietary refined 

carbohydrates, fats and alcohol is necessary, as is good glycaemic control in 

diabetic patients.  
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Fibrates reduce levels of TG-rich remnant VLDL and IDL particles, as well as 

postprandial lipemia (15). These may augment the anti-atherosclerotic effects 

of increasing HDL-C levels (16).  

 

Recommendation 3. Fibrate monotherapy may reduce LDL-C levels to a 

variable degree, but fibrates are not generally used for this purpose. 

Fenofibrate may be considered for patients on statin therapy with elevated 

triglycerides. For further LDL-C reduction, alternative agents to consider 

include plant sterols, ezetimibe, bile resins and nicotinic acid. 

 

Fenofibrate and baseline lipid levels 

The effect of Fenofibrate on LDL-C levels depends to a large extent on the 

baseline lipid profile. Patients with hypercholesterolemia alone may 

experience 10% to 20% reduction in LDL-C levels. In patients with borderline 

high and high TG, LDL-C levels are often unchanged, while LDL-C levels may 

increase in patients with very high TG.   

 

Fibrate monotherapy in hypercholesterolaemia (HC) 

Fibrates may be effective in patients who cannot tolerate statins, and whose 

LDL-C levels remain above target.  Fibrates are alternative second-line 

therapy after ezetimibe for these patients, and niacin is the alternative 

second-line add-on therapy as discussed below. 

 

A study of fenofibrate monotherapy in patients with severe 

hypercholesterolaemia and mildly elevated TG levels (Frederickson Type IIb) 
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resulted in reductions of 35%, 14% and 14% in plasma levels of TG, total 

cholesterol (TC) and LDL-C respectively  (21). Levels of HDL-C were 

increased by 12% (all results p<0.05 vs. placebo). Baseline lipid levels in 

these patients (N=242) were: TC 8.1 mmol/L, TG 2.6 mmol/L, LDL-C 5.7 

mmol/L and HDL-C 1.2 mmol/L. A similar study of fenofibrate monotherapy in 

patients with severe hypercholesterolaemia and normal TG levels 

(Frederickson Type IIa) resulted in reductions of 12%, 22% and 29% in 

plasma levels of TG, total cholesterol (TC) and LDL-C respectively (21). 

Levels of HDL-C were increased by 12% (all results p<0.05 vs. placebo). 

Baseline lipid levels in these patients (N=334) were: TC 8.0 mmol/L, TG 1.5 

mmol/L, LDL-C 5.9 mmol/L and HDL-C 1.15 mmol/L (21). 

 

Fibrates alter the size distribution of LDL particles towards large, less dense 

and less atherogenic particles. Levels of IDL are also reduced, accounting for 

the efficacy of fibrates in familial dysbetalipoproteinaemia (apoE2 

homozygosity or type III hyperlipidaemia). (16)    

 

Fenofibrate monotherapy in combined hyperlipidaemia with mild 

hypertriglyceridaemia (HTG) 

A 12 week study of 160mg/day fenofibrate therapy in 187 patients with mixed 

hyperlipidaemia whose baseline lipid levels were TC 6.7 mmol/L, TG 3.1 

mmol/L, HDL-C 1.1 mmol/L and LDL-C 4.1 mmol/L resulted in 5.5% LDL-C 

reduction overall (30). This response was reduced in those with LDL-C < 4.1 

mmol/L, those with HDL-C <1.0 mmol/L, diabetic patients, and men vs. 

women. In patients with baseline TG =<3.1 mmol/L, LDL-C was reduced by 
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9.9% compared with 1.1% reduction in those with baseline TG >3.1 mmol/L 

(the median TG was 3.1 mmol/L) (30). 

 

Fenofibrate monotherapy in moderate HTG 

When fenofibrate was given to patients with baseline TG 4-5.6 mmol/L over 

an eight week period, TG levels decreased by 46% and LDL-C levels 

increased by 14.5%. (17).   

 

Fenofibrate monotherapy in severe HTG 

When fenofibrate was given to patients with TG at baseline 5.6-16.9 mmol/L, 

TG levels decreased by 55% and LDL-C levels increased by 45%. (17).  

 

Fenofibrate combination therapy with statins  

Fibrate therapy may be effective as second-line add-on therapy in patients 

whose LDL-C levels remain above target in spite of statin and/or ezetimibe 

therapy. The first-line choice for addition to statin therapy is ezetimibe, as it 

has a predictable effect in lowering LDL-C (~20%), and is well tolerated. (22) 

Ezetimibe therapy results in smaller effects on plasma lipid levels other than 

LDL-C.  

 

In the SAFARI trial, simvastatin 20 mg/day plus fenofibrate 160 mg/day was 

compared with simvastatin alone in 619 patients with combined 

hyperlipidaemia over a 12 week period (Table 5). (23) Compared with statin 

monotherapy, statin-fibrate therapy increased HDL-C and apoA-1 levels and 

decreased levels of TG, LDL-C, non-HDL-C and apoB (Table 4). There were 



 13 

no cases of clinical myopathy or rhabdomyolysis (23). With fenofibrate 

therapy, the proportion of large LDL particles increased from 9.2% at baseline 

to 28.6%, and the proportion of small dense LDL particles decreased from 

72.2% at baseline to 32.1% (23). 

 

Table 4. Effects on plasma lipids of fenofibrate and simvastatin in combination 

vs. simvastatin monotherapy.  

 

Lipid Baseline mean  % change 

simvastatin 20mg 

% change 

simvastatin 20mg 

+ fenofibrate  

HDL-C 1.14* 10 18 

LDL-C 4.22* -26 -31 

TG 2.91* (median) -20 -43 

Non-HDL-C 5.52* -26 -35 

apoA-1 149 # 5 9 

apoB 165 # -23 -33 

 

HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; 

TG, triglycerides 

 mmol/L 

# mg/dl 

Fenofibrate and ezetimibe monotherapy vs. combination therapy in 

hyperlipidaemia with mild HTG 
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Fenofibrate therapy in combination with ezetimibe was compared with 

ezetimibe and fenofibrate monotherapy in 625 patients with mixed 

hyperlipidaemia. Baseline lipid levels were similar in each group (see Table 

1), comprising placebo (N=61), ezetimibe alone (N=173), fenofibrate alone 

(N=179) and fenofibrate plus ezetimibe (N=175) (30).  LDL-C levels were 

reduced by 13.4% overall with ezetimibe monotherapy (P<0.001 vs. 5.5% 

reduction with fenofibrate monotherapy) and by 20.4% with combination 

therapy (p<0.001 vs. ezetimibe and fenofibrate monotherapy). In patients with 

baseline TG =<3.1 mmol/L, LDL-C was reduced by 15.3% and 27.8% with 

ezetimibe and combination therapy respectively (p<0.001), compared with 

11.5% and 12.9% reduction with ezetimibe and combination therapy 

respectively in those with baseline TG >3.1 mmol/L (NS) (30). HDL-C was 

significantly increased and triglycerides significantly decreased by fenofibrate 

alone or the combination compared with placebo (p < 0.001) without 

difference between these two treatment groups. Combination therapy 

increased HDL-C by 19%, and reduced LDL-C, non-HDL-C and triglycerides 

by 20.4%, 30.4% and 44%, respectively. The study concluded that fenofibrate 

and fenofibrate plus ezetimibe have similar effects on the lipid profile, other 

than a 2-fold greater percentage reduction in TC with combination therapy 

(30). The ezetimibe product information, however, warns that combination 

therapy with fibrates can result in 1.5 fold increase in ezetimibe plasma levels, 

but no clinical adverse events were experienced in the above study (31).  A 

subsequent study showed further benefit from fenofibrate combined with 

simvastatin/ezetimibe (32). 
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In other trials, fenofibrate-statin therapy had limited additional effects on 

plasma lipid levels compared with statin monotherapy (24). In one trial of 304 

subjects, after 12-18 weeks of therapy the extra LDL-C reduction was 4.5- 

4.8%. In 364 diabetic patients the extra HDL-C increase was 4.8-5.2%. In 104 

diabetic subjects the change in non-HDL-C was -1.8% (NS) and the change in 

TC/HDL-C ratio -2.7% (NS). In 154 diabetic patients the extra reduction in TG 

was -13.6%.  

 

More patients reach NCEP ATP-III targets for LDL-C with combination statin-

fibrate therapy compared with statin monotherapy alone. In two trials of 240 

evaluable patients with diabetes, 170 reached targets. One trial of 80 subjects 

over 24 weeks compared atorvastatin 20mg with atorvastatin 20mg plus 

fenofibrate 200mg/day. The odds ratio for reaching target favoured 

combination therapy (OR 9.75, CI 1.16-82.11). The other trial of 163 subjects 

over 18 weeks compared rosuvastatin 40mg with rosuvastatin 40mg plus 

fenofibrate 200mg/day. The odds ratio was non-significant at 0.5 (CI 0.20-

1.24), probably reflecting the more potent effect on lowering LDL-C of 

rosuvastatin 40mg than atorvastatin 20mg (24). 

 

The FIELD and ACCORD studies 

The large FIELD and ACCORD studies of fenofibrate in diabetic patients did 

not show significant reductions in LDL-C levels compared with placebo. 

FIELD was a study of 9,795 asymptomatic diabetic patients randomised for 5 

years to placebo vs fenofibrate therapy, with additional therapy at the 

discretion of the treating physician (28). After 4 months there was a 12% 
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(0.4mmol/L) reduction in LDL-C levels in the fenofibrate vs placebo group, 

and after 3 years there was no difference. The data was difficult to interpret 

because of a significant proportion of drop-ins with statin therapy, which was 

greater in the placebo group than the fenofibrate group. The ACCORD study 

treated 5,518 diabetic patients (one-third of whom had CAD) for 4.7 years with 

either fenofibrate or placebo, on a background of open-label simvastatin 

therapy (29). Levels of LDL-C did not change significantly in the fenofibrate-

treated group, and were not significantly different from the placebo-treated 

group (29). The data from these large trials suggest there may be less 

reduction of LDL-C with fibrates in diabetic patients compared with non-

diabetic patients, but other causes may also be involved such as differences 

in baseline levels and whether or not statins are used. 

 

Niacin as an alternative to fenofibrate for add-on therapy with statins 

An alternative first-line add-on therapy with statins is niacin. The advantage of 

niacin is that it decreases LDL-C more than fibrates, has a greater effect on 

raising HDL-C, and also lowers Lp (a) levels (25).  The problem is that niacin 

is so poorly tolerated.  Probably less than 10% of patients can tolerate 

3000mg per day for an extended period.   

The lack of clinical outcomes data, such as results of the AIM-HIGH study, 

however, has to be considered (26). AIM-HIGH was a five-year study of 

almost 3500 patients with low HDL-C, designed to examine whether raising 

HDL using extended-release niacin would be beneficial. The trial was stopped 

17 months prematurely on the grounds of “futility” because high-dose, 
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extended-release niacin offered no benefits beyond statin therapy alone in 

reducing cardiovascular-related complications. There was no evidence that 

this would change by continuing the trial. Use of niacin with statins now 

depends on results of HPS2-THRIVE, a large clinical outcomes trial in which 

extended-release niacin in combination with simvastatin and laropiprant (an 

inhibitor of the niacin receptor responsible for skin flushing) is compared with 

placebo and simvastatin therapy (27). 

 

Other combination therapy with statins 

Other therapies which effectively lower LDL-C as add-on to statins include 

plant sterols, 2-4 g/day, and bile sequestrants (4-20g/day).  

 

Recommendation 4, (Grade A). Fenofibrate is preferred to gemfibrozil for 

combination therapy with statins in order to reduce the likelihood of 

adverse effects on skeletal muscle. 

Fibrate monotherapy is not frequently associated with myalgia, although the 

incidence may be increased with concomitant statin therapy, especially 

gemfibrozil (33-39). Gemfibrozil inhibits glucuronyl transferase, one of the 

enzymes involved in the liver’s excretion pathways for statins. The enzyme 

catalyses attachment of a glucuronyl ring to statin molecules and facilitates 

their hepatic uptake and excretion into bile. When administered with 

gemfibrozil, blood levels of statins may be considerably raised because of 

increased Cmax, time/concentration area under the curve (AUC), and t½ of 
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the statin or its active metabolites (33). The AUC with gemfibrozil plus statin is 

two- to fourfold greater than with a statin alone. The higher the statin blood 

level, the greater the risk of myopathy and rhabdomyolysis. In contrast to 

gemfibrozil, fenofibrate does not inhibit hepatic glucuronyl transferase, and 

does not result in significant elevation in plasma levels of statins nor have any 

significant effect on the incidence of muscular side effects (37, 38).   

 

Recommendation 5, (Grade B). Fibrates are appropriate for prevention of 

macrovascular cardiovascular disease in diabetic and non-diabetic 

patients with fasting triglyceride levels of 2.3 mmol/L or more and/or low 

HDL-C levels less than 1.0 mmol/L in men and less than 1.2 mmol/L in 

women, assuming adequate glycaemic control and exclusion of other 

secondary causes of dyslipidaemia. 

 

High TG, small dense LDL particles, and low HDL-C commonly occur together 

as the “atherogenic triad”, particularly in states of insulin resistance such as 

obesity, the metabolic syndrome, and diabetes mellitus. Fibrates are 

particularly effective in treating the atherogenic triad, and several large trials 

of fibrates have shown reduction in CAD events, which is mainly confined to 

patients with the atherogenic triad in both diabetic and non-diabetic patients. 

 

The three most important outcome trials were VA-HIT, Field and LIPID-

ACCORD trials.  In the VA-HIT trial of 2531 men with CHD the baseline 

triglyceride level was 1.7mmol/L and on Gemfibrozil 1200mg per day it 

decreased to 1.3mmol/L (P<0.001).  HDL-C increased from 0.8mmol/L by 6%.  
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The authors attributed the 11% reduction in CHD events over 5.1 years to the 

increase of HDL not the triglyceride reduction. 

 

A recent meta-analysis of several of these trials investigated the effect of 

fibrates on the incidence of nonfatal myocardial infarction (MI) and all-cause 

mortality using random effects models (5) Compared with placebo, fibrates 

were associated with greater reductions in TC (range: -2.6 to -0.1 mmol/L) 

and TG (range: -3.63 to -0.24 mmol/L), and a greater increase in HDL-C 

(range: +0.03 to +0.46 mmol/L) in all trials. Fibrates tended to be associated 

with a greater reduction in LDL-C (range: -1.98 to -1.03 mmol/L) than placebo, 

although these changes were not consistent across all trials. Fibrates reduced 

the rate of nonfatal MI (odds ratio =0.78; 95% CI, 0.69-0.89), but not all-cause 

mortality (odds ratio =1.05; 95% CI, 0.95-1.15). 

 

It was concluded that fibrates improve lipid profiles and are associated with 

decreased nonfatal MI, but have no substantial effect on all-cause mortality. It 

was suggested that clinical use of fibrates include treatment for patients with 

statin resistance or isolated hypertriglyceridemia (HTG), or as an adjunct to 

other lipid-lowering therapies (5). Reduction in CAD risk would appear to be 

greater if fibrates were reserved for patients with atherogenic dyslipidaemia 

(high TG and low HDL-C) (5). Similar conclusions were reached in another 

meta-analysis (40). 

Fig. 1 shows the results of a meta-analysis of reduction of risk of main 

coronary events in patients of all ages treated with fibrates (1). The reduction 

in major coronary events was significant in the two studies using gemfibrozil 
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(VA-HIT and Helsinki Heart Study), and only trended toward significant in the 

other fibrate trials. It was concluded that fibrates may have a benefit in select 

patients in whom statins are not an option and when HDL or TG modification 

is indicated (1). 

Fig 1. Meta-analysis of reduction of risk of main coronary events in patients of 

all ages treated with fibrates (1).  

 

In the FIELD study, individuals with marked dyslipidaemia (elevated 

triglycerides ≥2.3 mmol/L and low HDL cholesterol (<1.0 mmol/L in men and 

<1.3 mmol/L in women) were at the highest risk of CVD (17.8% over 5 years) 

(41-46). A 27% relative risk reduction (95% CI 9-42, P = 0.005; number 

needed to treat = 23) was observed in this group. The absolute risk reduction 



 21 

in the presence of marked dyslipidaemia was 4.3% (from 17.8 to 13.5%), 

compared with 0.8% (from 13.0 to 12.2%) in its absence, when the number 

needed to treat was 143. The results of the FIELD subgroup analysis of 

patients with marked dyslipidaemia are supported by findings from other 

fibrate trials, including the Bezafibrate Infarct Prevention (BIP) study, the 

HHS, the Veterans Administration High-Density Lipoprotein Intervention Trial 

Intervention Trial and the ACCORD-Lipid study. Nevertheless, because all 

results were presented with P values unadjusted for multiple comparisons, 

these findings should be regarded as hypothesis-generating, therefore are 

given a Grade C recommendation (4).  

 

Patients with the metabolic syndrome (MetS) also benefited from fenofibrate 

therapy in the FIELD study (47) Those with MetS according to ATPIII criteria 

and treated with placebo had a CVD event rate of 14.5% over the 5 years of 

the study, compared with a rate of 13.1% in those treated with placebo (11% 

relative risk reduction, hazard ratio 0.89, 95% CI 0.79-1.00, p=0.052). Those 

without MetS according to ATPIII criteria and treated with placebo had a CVD 

event rate of 11.3% over the 5 years of the study, compared with a rate of 

9.7% in those treated with placebo (12% relative risk reduction, hazard ratio 

0.88, 95% CI 0.65-1.19, p=0.375). The treatment benefit of fenofibrate 

therapy was 17% in those with MetS and no previous CVD, compared with a 

benefit of 1% in those with previous CVD. The treatment effect of fenofibrate 

was also greater in women (18% risk reduction) compared with men (7%, 

NS). Fenofibrate independently reduced CVD events compared with placebo 
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in patients with hypertension and low HDL-C levels. The respective hazard 

ratios were 0.88 (CI 0.79-0.99, p=0.34) and 0.86 (0.75-0.99, p=0.03) (47).  

 

Recommendation 6 (Grade B). Fenofibrate may be considered for 

prevention of microvascular disease (retinopathy, sensory neuropathy, 

nephropathy and to prevent amputations) in patients with type 2 

diabetes mellitus, assuming adequate glycaemic control and exclusion 

of other secondary causes of dyslipidaemia. 

 

Diabetic microvascular disease (DMVD) is a complication of diabetes that 

affects small vessels of the retina, kidneys, peripheral nerves and feet, and is 

partly responsible for progression of retinopathy, nephropathy, neuropathy 

and peripheral vascular disease (PVD).  

 

Improvement in DMVD with fibrate therapy was first reported in the FIELD 

study, which showed lower rates of laser therapy for diabetic proliferative 

retinopathy (DPR) (42). Similar but even more pronounced benefits for 

diabetic retinopathy (DR) were observed on the ACCORD-EYE substudy, 

which differed in several respects from the FIELD study in design and 

reporting characteristics (48,49). Using a standard ophthalmological scale, 

progression of DR in ACCORD-Eye required ≥3 step progression in both 

eyes, while 1 or 2 step progression in the worst eye sufficed in FIELD. Pre-

existing DR occurred in 50% and 20% of patients, and the duration of type 2 

diabetes was 10 years and 5 years in ACCORD-Eye and FIELD respectively.  

In ACCORD-EYE there was a 40% lower rate of laser therapy in the 
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fenofibrate-simvastatin treatment group (6.5% over 4 years) compared with 

the placebo-simvastatin group (10.2%, adjusted OR 0.6, 95% CI 0.42-0.87, 

p=0.006). In contrast to this significant improvement, effects of statin therapy 

on DR progression have been inconsistent (48, 49). As suggested by the 

results of the FIELD study, much of the benefit for DR in ACCORD-EYE is 

likely to be due to fenofibrate therapy rather than to combination statin-fibrate 

therapy.  

 

In the FIELD study non-traumatic amputations for DMVD were also reduced 

in the fenofibrate group compared with the placebo group, in spite of 

increased statin drop-ins in the placebo group (43-46). There were 115 

amputations related to DM, with the risk of first amputations being reduced 

from 70 events in the placebo group to 45 events in the fenofibrate group (HR 

0.64, 95% CI 0.44-0.94, p=0.02). Minor amputations (below the ankle) in 

patients without known large-vessel disease occurred in 34 patients treated 

with placebo and in 18 patients treated with fenofibrate (HR 0.53, CI 0.30-

0.94, p=0.027). No difference in risk was observed for major amputations 

(above the ankle), HR 0.93 (24 vs 26 events), CI 0.53-1.62, p=0.79. The 

benefits of fenofibrate were independent of diabetes control, the presence of 

dyslipidaemia, and use of drugs acting on the renin-angiotensin system.  

 

Previous studies of statins, vitamin E, antihypertensive agents and aspirin 

failed to reduce amputations in people with diabetes, indicating that 

fenofibrate (and possibly fibrates as a class)  may have a unique beneficial 

action in this regard (44, 45) . Fenofibrate could therefore become part of 
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standard care for high-risk patients (those with previous CVD, previous non-

traumatic amputation, previous skin ulceration, smoking, long duration of 

diabetes, tall height, large-vessel peripheral vascular disease, or recognised 

DMVD).   

 

Renal microvascular disease is detected and quantified by measurement of 

urinary albumin concentrations (50).  In non-diabetic patients, significant 

proteinuria is present when the urinary albumin: creatinine ratio (ACR) is 30 

mg/mmol or more (equivalent to a protein excretion of 0.5g/24h or more) (50). 

In diabetic patients, microalbuminuria is clinically significant if ACR >2.5 

mg/mmol in men and >3.5 mg/mmol in women (50). In the FIELD study, 

reduced estimated GFR (eGFR) and albuminuria were independent risk 

factors for cardiovascular events and mortality rates. Albuminuria increased 

CVD risk, with microalbuminuria and macroalbuminuria increasing total CVD 

(HR 1.25 [1.01-1.54] and 1.19 [0.76-1.85], respectively; CVD risk was further 

modified by renal status changes over the first 2 years. In multivariable 

analysis, 77% of the effect of eGFR and 81% of the effect of albumin: 

creatinine ratio was accounted for by other variables, principally low HDL-

cholesterol and elevated blood pressure (51). 

 

The FIELD study of diabetic patients showed significant reduction in the rate 

of progression of normoalbuminuria (NA) to microalbuminuria (MiA) or from 

MiA to macroalbuminuria (MaA) in the fenofibrate-treated group (10%) 

compared with the placebo-treated group (11%) (55) Regression of 

albuminuria occurred in 9% and 8% of patients respectively. There was 
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therefore a difference of 2.6% patients either not progressing or regressing in 

the fenofibrate group (p=0.002).  The number of patients requiring dialysis 

was also lower in the fenofibrate group vs placebo group (16 vs. 21).   

 

Fenofibrate reduced albuminuria and slowed estimated GFR loss over 5 

years, despite initially and reversibly increasing plasma creatinine. During 

fenofibrate run-in, plasma creatinine increased by 10.0 μmol/l (p < 0.001), but 

quickly reversed on placebo assignment. It remained higher on fenofibrate 

than on placebo, but the chronic rise was slower (1.62 vs 1.89 μmol/l 

annually, p = 0.01), with less estimated GFR loss (1.19 vs 2.03 ml min (-1) 

1.73 m (-2) annually, p < 0.001).  

 

After washout, estimated GFR had fallen less from baseline on fenofibrate 

(1.9 ml min (-1) 1.73 m (-2), p = 0.065) than on placebo (6.9 ml min (-1) 1.73 

m (-2), p < 0.001), sparing 5.0 ml min (-1) 1.73 m (-2) (95% CI 2.3-7.7, p < 

0.001). Greater preservation of estimated GFR with fenofibrate was observed 

with baseline hypertriglyceridaemia (n = 169 vs 491 without) alone, or 

combined with low HDL-cholesterol (n = 140 vs 520 without) and reductions of 

≥ 0.48 mmol/l in triglyceride over the active run-in period (pre-randomisation) 

(n = 356 vs 303 without).  

 

Fenofibrate reduced urine albumin concentrations and hence 

albumin/creatinine ratio by 24% vs 11% (p < 0.001; mean difference 14% 

[95% CI 9-18]; p < 0.001), with 14% less progression and 18% more 
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albuminuria regression (p < 0.001) than in participants on placebo. End-stage 

renal event frequency was similar (n = 21 vs 26, p = 0.48). 

The FIELD study therefore suggested fenofibrate may delay albuminuria and 

GFR impairment in type 2 diabetes patients. (28) 

Reduced progression of albuminuria was also observed with fenofibrate 

therapy in the DAIS trial (52). In the ACCORD trial, post-randomisation MiA 

occurred in 38.2% and 41.6% of patients treated with fenofibrate and placebo 

respectively (p=0.01) (51). Post-randomisation MaA occurred in 10.5% and 

12.3% of patients treated with fenofibrate and placebo respectively (p=0.03). 

 

The possible mechanisms by which microavascular protection may occur with 

fenofibrate therapy include improved endothelial-dependent vascular 

reactivity, anti-inflammatory effects with reduction in pro-inflammatory markers 

(interleukin-6, interleukin 1- beta, tumour necrosis factor alpha), reduced 

plasma viscosity, improved insulin sensitivity, protection from ischaemia, 

reduction in apoptosis, increased nitric oxide synthesis, and neuroprotective 

effects (43,44). 

 

Other issues 

Uniform agreement of the panel was not always reached on a number of 

issues, reflecting the varied opinions of experts and consensus panels 

elsewhere and the need for further research to provide more robust data from 

which to draw conclusions. One such area relates to cut-off levels for HDL-C 

and TG for which fibrate therapy is indicated to control residual risk (the risk of 
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CVD remaining in spite of statin therapy). Some authorities suggest 

appropriate TG levels are >2.2 mmol/L, others >2.0 mmol/L as in the CSANZ 

/Heart Foundation of Australia Lipid position statement (58). Cut-points are, 

however, arbitrary and driven by retrospective analyses of subgroups in 

fibrate trials. No prospective trial has yet been performed with these cut-points 

as inclusion criteria, although such a trial for fenofibrate was recently 

recommended by the FDA to confirm subgroup analysis of the ACCORD-Lipid 

trial showing benefit in dyslipidaemic diabetic patients (29). We have given 

grade B to recommendation 5 for these reasons.  

 

Cut-offs for HDL-C are also arbitrary and also reflect subgroup analyses of 

fibrate trials. Fibrates increase HDL-C levels, especially in those with low 

baseline levels. This was shown in a large study of 7,098 patients with 

dyslipidaemia, treated with placebo or micronised fenofibrate 200 mg daily 

(bioequivalent to fenofibrate 160 mg tablets) for 24 weeks (47). The increase 

in HDL-C levels was inversely related  to baseline levels, being +22.7% 

overall, + 90.2% (lowest quintile, baseline HDL-C levels < 0.65 mmol/L, mean 

increasing  from 0.54 to 1.00 mmol/L), +58.3% (second lowest quintile, 

baseline HDL-C < 0.77 mmol/L, mean increasing  from 0.66 to 1.02 mmol/L), 

+44.3% (middle quintile, baseline HDL-C <0.9 mmol/L, mean increasing  from 

0.76 to 1.07 mmol/), +36.1% (second highest quintile, baseline HDL-C <1.03 

mmol/L, mean increasing  from 0.84 to 1.02 mmol/L), + 31.6% (highest 

quintile, baseline HDL-C levels< 1.16 mmol/L, mean increasing  from 0.89 to 

1.16 mmol/L).  All HDL-C levels in the fenofibrate group were higher than 

placebo (p < 0.0001). 
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The effect of fenofibrate on HDL-C was also greatest among high-risk patients 

with low levels of HDL-C (53). These changes were higher than those 

reported in the clinical outcomes trials with fibrates, and most studies show 

increases in HDL-C between 5-15%. Elevation of HDL-C appears to be 

blunted in diabetic patients, in whom the functionality of HDL may also be 

impaired.  

 

Fibrates increase HDL-C levels by several mechanisms. Exchange of TG in 

VLDL and LDL for cholesteryl esters in HDL via CETP is reduced, as a result 

of reduced TG secretion in VLDL (54). Fibrates enhance transcription of 

hepatic apoA-I, thereby increasing apoA-I−mediated HDL production. Fibrates 

also activate the liver X receptor and through increased PPARα activity 

promote synthesis of ABCA-I, which delivers free cholesterol from cell 

membranes to nascent HDL particles in the blood (54).  

 

Low levels of HDL-C are generally associated with high TG levels in patients 

with insulin resistance, therefore are frequently encountered in diabetes, the 

metabolic syndrome and central obesity. The combination of high TG and low 

HDL-C is regularly associated with small-sized LDL particles and increased 

apoB-100-containing lipoproteins, constituting the “atherogenic lipid triad”. 

Patients with HTG of other causes also have low HDL-C, particularly in severe 

HTG in which levels of HDL-C may be as low as 0.2 mmol/L. In the absence 

of HTG, such low levels of HDL-C suggest a genetic cause with a mutation 
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either in the apoA-1, ABCA1 or LCAT gene. Such patients respond poorly (if 

at all) to currently available lipid modifying therapy.  

 

Levels of HDL-C are remarkably stable in the majority of patients and in spite 

of therapy only fluctuate by small amounts in contrast to TG and LDL-C levels; 

nevertheless such small changes powerfully predict changes in CVD risk 

according to epidemiological data and analyses of clinical trials with statins 

and fibrates in which part of the observed benefit has been attributed to 

increases in HDL-C levels. 

 

Low levels of HDL-C may therefore be targeted in patients on statin therapy in 

order to improve residual risk, in much the same way that elevated TG levels 

are also targeted. Because disturbances in HDL-C and TG occur together, it 

is debatable as to whether there is benefit to be gained by targeting one 

lipoprotein vs. the other. The answer to this question will be provided by 

results of trials with drugs that specifically raise HDL-C and have little impact 

on other lipoprotein classes. The cholesterol ester transfer protein (CETP) 

inhibitors may closest to such as class, although they also lower LDL-C and 

TG levels.  Studies with recombinant HDL have suggested that targeting HDL-

C alone in patients with acute coronary syndrome (not necessarily with low 

HDL-C levels) is likely to be beneficial, as rapid regression of coronary 

atherosclerosis has been observed (55). This is currently an area of intensive 

research. 

 



 30 

In the meantime, fibrates and niacin are reasonably effective in raising HDL-C 

levels. Omega-3 fatty acids may result in similar improvement in patients with 

HTG (56). In general, the lower the HDL-C level, the greater in the percentage 

increase, although achieving target HDL-C levels (> 1.0 mmol/L) in patients 

with baseline levels <0.5 mmol/L remains problematic. The effectiveness of 

lipid modifying drugs in raising HDL-C is shown in Table 5. 

 

Table 5. Effectiveness of lipid modifying drugs in raising HDL-C levels 

(percentage increase from baseline) 

 

 

CETP inhibitors  55-120%+ 

Fibrates   5-25% 

Statins   5-15% 

Resins   3-5% 

Plant sterols   2-3% 

Ezetimibe   5-10% 

Omega-3 fatty acids  up to 5% 

 

 

 

There is considerable variation in reported effects of fibrates and other drugs 

on raising HDL-C in clinical trials and in individual patients. This is not 

unexpected, given the complexity of HDL-C metabolism and its interaction 

with other plasma lipoproteins.  
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Conclusions 

The European Medicines Agency recently recommended fibrates (including 

fenofibrate, ciprofibrate, etofibrate, bezafibrate and gemfibrozil) as second-line 

therapy for patients with dyslipidaemia, with the exception of patients with 

severe HTG and patients who cannot tolerate statins where they are first-line 

(57). The rationale for this recommendation was that benefits with fibrate 

therapy continue to outweigh risk in the treatment of lipid disorders. The 

recommendation endorsed a previous one in 2005 by the EMA’s 

Pharmacovigilance Working Party. A specific recommendation was provided 

for fenofibrate to be used with statins if inadequate lipid control has been 

achieved with statin monotherapy. 

 

Outcome studies of fibrates in combination with non-statin lipid modifying 

drugs are yet to be performed and are unlikely to be performed in the near 

future, given the efficacy of statin monotherapy and the limited extra benefits 

conferred (to date) by additional agents. The CETP inhibitors may prove to be 

the exception to the rule, but outcome studies of CETP inhibitors in 

combination with fibrates have yet to be instituted. There remains 

considerable scope for future investigation of a variety of lipid modifying 

drugs, alone and in combination, on CV and microvascular disease outcomes 

and their potential mechanisms of benefit.  

 

The relationship of baseline lipids to microvascular benefits of fenofibrate in 

diabetic subjects is currently under intense investigation as are the 
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mechanisms for benefit. It seems likely that multiple biochemical pathways 

are involved, reflecting the complex gene effects of PPAR-alpha agonism. 

Microvascular benefits of fibrates other than fenofibrate may also occur, as 

these drugs share a common mechanism of action. Publications on these 

topics from the FIELD and ACCORD study investigators are anticipated in the 

near future.  These, as well as results of current trials in progress (e.g. DAL-

outcomes, HPS2-THRIVE) will impact on future use of fibrates and other lipid 

modifying agents in clinical practice. A post-statin era may yet evolve with 

more effective means of prevention through new ways of targeting plasma 

lipoproteins and other risk factors.   
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