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In pharmacology, the fibrates 
are a class of amphipathic 
carboxylic acids. They 
are used for a range of 
metabolic disorders, mainly 
hypercholesterolemia, and 
are therefore hypolipidemic 
agents.
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Abstract
Background

The purpose of this article is 
to discuss the evidence regarding 
potential macrovascular and 
microvascular benefits of fibrate 
therapy in general and fenofibrate 
specifically.

Methods
We performed a literature 

review summarizing the results 
of studies testing fibrates on 
relevant.

results
Although statins are the first 

line therapy with an unparalleled 
amount of evidence for reducing 
the risk of cardiovascular 
disease (CVD) in patients with 
dyslipidemia and the metabolic 
syndrome (MetS), there are 
several landmark studies that 
have focused on the potential 
benefits of fibrate therapy for 
reducing CVD risk. Fibrates 
confer benefits mostly for 
patients with diabetes mellitus 
(DM), MetS, and atherogenic 
dyslipidemia.  Recently, many 
studies have shown that fibrates 
confer benefits on the vascular 
system as well as the liver and 
kidneys. Fibrates also have 
demonstrable benefits in cohorts 
of patients with DM and renal 
disease.

Conclusions
Fibrates appear to provide 

significant microvascular 
and macrovascular benefits 
particularly in patients with 
DM, MetS, or renal disease.

Introduction
Early fibrate trials used 

clofibrate as monotherapy, which 
found that it improved lipid levels 
in hypercholesterolemic patients. 
Clofibrate was approved by the Food 
and Drug Administration (FDA) 
for hyperlipidemia treatment in 
the United States (US) in 1967.1 
Since then, additional fibrates were 
introduced in the late 1970s and 
early 1980s. During the 1990s and 
early 2000s, there have been several 
landmark clinical trials focused on 
potential clinical benefits of this 
class of medications. 

Metabolic Syndrome and 
Cardiovascular Disease 

Metabolic syndrome (MetS) is 
characterized by insulin resistance, 
abdominal or central obesity, 
hypertension (HTN), impaired 
glucose tolerance and atherogenic 
dyslipidemia, is a precursor of type 
2 diabetes mellitus (T2DM), and is 
strongly associated with a high risk 
of major Cardiovascular Disease 
(CVD) events, particularly, coronary 
heart disease (CHD) adverse 
events.2
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The Armed Forces Regressive Study (AFREGS) 
addressed the issue of dyslipidemia in MetS. By definition, 
two of the components comprising the ATP III definition 
of MetS are abnormal triglycerides (TGs) and low levels of 
high-density lipoprotein cholesterol (HDL-C).3 Although 
there is an inverse relationship between TGs and HDL-C, 
elevated TGs are also associated with many other CHD 
risk factors, such as unhealthy diet, characterized by excess 
calories and high glycemic load, obesity, diabetes mellitus 
(DM), HTN, sedentary lifestyle, inflammation and a 
prothrombotic state.4, 5 

A study based on the Third National Health and 
Nutrition Examination Survey data demonstrated that 
among the components of MetS, elevated serum TGs 
were strongly related to myocardial infarction (MI) and 
stroke.6 Another study showed that among the components 
of MetS, elevated serum TG levels conferred the highest 
hazard ratios (HR) to independently predict coronary 
atheroma progression.7 The Pravastatin or Atorvastatin 
Evaluation and Infection Therapy–Thrombolysis in MI 
22 (PROVE IT-TIMI 22) trial demonstrated that patients 
with TGs levels less than 150 mg/dL had a lower risk of 
recurrent CHD events independent of the level of low-
density lipoprotein cholesterol (LDL-C).8 This finding may 
be secondary to the atherogenicity of TG-rich remnant 
particles and effects on the relative functionality of 
circulating LDL-C and HDL-C particles. 7, 9

Pierre and colleagues published results of their study 
on the relationship of hypertriglyceridemia (HTG) waist 
phenotype (waist circumference >35.4 inches in men or 
>33.5 inches in women) and a plasma TG level >177 
mg/dL) and CHD among patients with T2DM or glucose 
intolerance.10 Patients who had the hypertriglyceridemic 
waist phenotype had a significant two-fold increase in risk 
of CHD (P=0.02) and on average experienced the first 
symptoms of CHD five years earlier than patients without 
the phenotype.

Furthermore, the Metabolic, Lifestyle, and Nutrition 
Assessment in Young Adults (MELANY) study evaluated 
the effect of variations in TG levels over time on CHD 
risk.  In this trial, men aged between 26 to 45 years (N = 
13,953) with baseline fasting TG levels <300 mg/dL had 
TG measurements taken at two time points over the span 
of five years; CHD was diagnosed by angiography-proven 
stenosis > 50% in at least one coronary artery or fatal or 
nonfatal MI.  Men with TG levels (≤ 93 mg/dL) at the first 
time point experienced a 3.8-fold greater CHD risk if their 
TG levels increased to intermediate (94-147 mg/dL) or 
6.8-fold increased risk if their TG levels increased to high 

levels (≥ 148 mg/dL) at the second time point, compared 
with men who maintained low TG levels over the five years. 
Additionally, men with low TG levels at the second time 
point had a 3.9-fold and 4.9-fold increased CHD risk if 
their TG levels were intermediate or high at the first time 
point compared with men who maintained low TG levels 
for the duration of the study.  Men with high TG levels at 
both time points had a 8.2-fold greater CHD risk compared 
to men who maintained low TG levels, whereas men with 
high TG levels initially, but intermediate or low levels at 
the second time point, experienced a 6.8-fold or 4.9-fold 
increased risk as compared to men who continually had low 
TGs levels.11 Thus, changes in TG seem to predict CHD 
risk and thus introducing fibrates to lower elevated TGs 
may lead to CV risk reduction.  This data demonstrated that 
in addition to being an independent CHD risk factor, TG 
levels may have a cumulative effect on CHD risk.11  

The National Cholesterol Education Program Adult 
Treatment Panel III (NCEP/ATP III) guidelines recommend 
focusing on LDL-C as the primary target for lipid therapy 
to prevent development and progression of atherosclerotic 
vascular disease.12 However, many CHD events still occur in 
patients whose LDL-C levels (and other major risk factors) 
appear to be adequately controlled (suggesting that other 
factors play an important role in this complex disease).13,14  
This is perhaps why many guidelines have started to shift 
focus away from LDL-C and towards non-HDL to capture 
“all atherogenic lipoproteins.”

In major trials of patients treated with statins, around 
70% of major CHD events and 80% of all-cause mortality 
events were not prevented.15 Some of these studies have 
also shown that low HDL-C may predict CHD events more 
so than high LDL-C: i.e. for every increase in HDL-C of 
1 mg/dL, the risk of major CHD events decreases by 2% 
to 3% and the risk of CHD mortality decreases by 4% to 
5%.16, 17 The highest risk of CHD occurs when low HDL-C 
coexists with high LDL-C.17,18 Thus, in patients with this 
phenotype, treatment with statins may not provide adequate 
CV protection and additional therapies might be needed. 

The role of Fibrates on Lipids
Fibric acid compounds are first line therapy in patients 

who require pharmacologic treatment for low HDL-C 
associated with HTG, and they are an alternative to niacin 
in patients with isolated low HDL-C. However, two 
recently completed large randomized controlled trials (AIM 
High, HPS-2/THRIVE) found that niacin is a) ineffective 
at improving CV outcomes and b) poorly tolerated with 
frequent adverse effects; which has stimulated increased 
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interest in the fibrate class of medication for individuals 
with HTG and/or low HDL-C.19 Fibrates belong to a class 
of synthetic peroxisome proliferator activated receptor 
(PPAR) agonists,which are direct or indirect ligand-
activated nuclear transcription factors that regulate a wide 
range of genes, some of which induce synthesis of apo A-I 
and apo A-II.

Fibrates can provide a greater than 50% reduction 
in TGs in some patients with very high TG levels and 
reductions of 25% to 30% are often noted in patients with 
moderately elevated baseline levels of TGs.  Additionally, 
fibrates can produce an approximate 25% increase in 
HDL-C in patients with HTG, but increases in HDL-C 
of 10% are generally obtained in patients without HTG.20 
Although these drugs are very effective in reducing 
TG levels by up to 60%, they may also raise LDL-C.21 
However, this effect on LDL-C is minimal in those without 
significant HTG.

Slow-release fibrates, such as fenofibrate, have been 
found to be more effective than gemfibrozil in raising 
HDL-C and are effective even among patients who do not 
respond to gemfibrozil. The main advantage of fenofibrate 
is the lower risk of drug interactions and myopathy when 
it is used in combination with statins5 ,although recently 
the FDA has removed the official indication for combining  
fibrates, particularly fenofibric acid, and nicotinic acid with 
statins.

In 2005, the Effectiveness and Tolerability of 
Simvastatin Plus Fenofibrate for Combined Hyperlipidemia 
(the SAFARI trial) demonstrated that combination 
therapy with simvastatin and fenofibrate among patients 
with combined hyperlipidemia resulted in additional 
improvement in all lipoprotein parameters measured 
compared with simvastatin monotherapy and was 
well tolerated.  Patients (aged 21 to 68 years) with a 
diagnosis of combined dyslipidemia (fasting TG levels 
>150 and <500 mg/dL, and LDL-C >130 mg/dL) 
received simvastatin monotherapy (20 mg/day, n = 
207) or simvastatin 20 mg plus fenofibrate (160 mg/
day) combination therapy (n = 411) for 12 weeks 
following a six-week diet and placebo run-in period.  
From baseline to week 12, median TG levels decreased 
43% (combination therapy) and 20% (simvastatin 
monotherapy treatment difference -24%, p <0.001]). 
Mean LDL-C levels decreased 31% and 26% (treatment 
difference -5%, P <0.001), and HDL-C levels increased 
19% and 10% (treatment difference 8.8%, P <0.001) 
in the combination therapy versus monotherapy groups, 
respectively. No drug-related serious adverse experiences 

were observed. No patient experienced clinical myopathy 
or severe abnormalities in liver function.22 

In late 1980s, Austin and colleagues published their 
findings on the association of LDL subclass patterns with 
elevated levels of TGs and low levels of HDL-C, showing 
that the enhanced CV risk associated with LDL subclass 
pattern B, characterized by a preponderance of small, 
dense LDL particles, is associated with a greater risk of MI 
and is highly influenced by the levels of HDL-C.23 Given 
the efficacy of fenofibrate therapy on reducing levels of 
TG-rich lipoproteins (very low density lipoprotein and 
intermediate- density lipoprotein) and raising levels of 
HDL-C, it is not surprising that combination therapy with 
simvastatin 20 mg/day plus fenofibrate 160 mg/day also 
improved the LDL subclass pattern compared with statin 
monotherapy.

Macrovascular Benefits
Diabetic dyslipidemia (generally characterized as 

small and dense LDL-C, low HDL-C, and high TGs) can 
be substantially improved with fibrates. The Fenofibrate 
Intervention and Event Lowering in Diabetes (FIELD) 
study was designed to evaluate this hypothesis. This study 
included 9,795 patients with T2DM, aged 50–75 years, 
with a total cholesterol concentration between 3.0–6.5 
mmol/L and a total cholesterol/HDL-C ratio of 4.0 or 
greater or a plasma TG concentration between 1.0–5.0 
mmol/L. The population was composed of 2,131 patients 
with previous CVD and 7,664 without.  Patients were 
not taking statin therapy at baseline and were randomly 
assigned to either micronized fenofibrate 200 mg/day 
or placebo.24 Fenofibrate therapy was associated with a 
non-significant 11% reduction in the primary endpoint 
(CHD death, nonfatal MI) (P=0.16), corresponding to 
a significant 24% reduction in nonfatal MI (P=0.010) 
and a non-significant 19% increase in all-cause mortality 
(P=0.22). Furthermore, there was a significant 11% 
reduction in total CVD events (P=0.035) among patients 
allocated to fenofibrate.  Finally, subgroup analysis 
demonstrated that reduction in total CVD events was 
significant only among patients in primary prevention and 
in those aged less than 65 years.25

Before the FIELD study, several important clinical 
outcome trials with fibrates were performed: the primary 
prevention Helsinki Heart Study26 and the secondary 
prevention study Veterans Affairs HDL Intervention 
Trial (VAHIT)27 with gemfibrozil and the secondary 
prevention study Bezafibrate Infarction Prevention (BIP) 
with bezafibrate.28 Among the 4,081 males included in 
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the Helsinki Heart study, 135 had type T2DM; among 
these patients, gemfibrozil reduced CVD risk by 68%, 
but the difference was not statistically significant due 
to the small number of T2DM patients included in the 
study. VAHIT demonstrated that gemfibrozil provided a 
significant 24% reduction in the incidence of acute CVD 
events (P <0.001).  And in the subgroup of 769 patients 
with T2DM, gemfibrozil induced a 32% reduction in the 
incidence of acute CVD events (P=0.004) and a 41% 
reduction in CVD mortality risk (P=0.02).29 

In the BIP Study, bezafibrate treatment was associated 
with a non-significant 10% reduction in the incidence of 
CVD events in the entire population.28 Among patients 
treated with bezafibrate, a significant reduction in fatal and 
nonfatal MI was noted in the subgroup of patients with 
MetS,30 but not in the subgroup of patients with T2DM.31  

Lee and colleagues conducted a systematic review and 
meta-analysis to investigate the influence of fibrates on 
vascular risk reduction among individuals with atherogenic 
dyslipidemia – HDL-C <40 mg/dL or TG >200 mg/
dL. Their analysis of six trials that met selection criteria 
demonstrated that compared to placebo, the greatest 
benefit with fibrate treatment was seen among subjects 
with high TG, as well as high TG and low HDL-C (RR 
0.75, 95% CI 0.65 to 0.86, and RR 0.71, 95% CI 0.62 
to 0.82, respectively, P <0.001 for both). Less benefit 
(though still significant) was noted among the 15,303 
subjects selected for low HDL-C (RR 0.84, 95% CI 0.77 
to 0.91, P <0.001). Among 9,872 subjects with neither 
high TG nor low HDL-C, fibrate therapy did not reduce 
subsequent vascular events (P=0.53).32 The authors 
concluded, “Fibrate treatment directed at markers of 
atherogenic dyslipidemia substantially reduced subsequent 
vascular event risk.”32

Microvascular Benefits
In the FIELD study, fenofibrate therapy was associated 

with a significant improvement in DM microvascular 
disease with a 2.6% reduction in the grade of albuminuria 
(P=0.002) and a 1.6% reduction in laser treatment for 
retinopathy (P=0.0003).25 These results demonstrate 
the beneficial effect of fenofibrate on the progression 
of albuminuria as reported in Diabetes Atherosclerosis 
Intervention Study (DAIS).33 Additionally, there was a 38% 
reduction in the number of non-traumatic amputations 
among individuals on fenofibrate therapy (P=0.011), 
indicative of the microvascular benefits of fenofibrate.24

The mechanism behind an improvement on 
microvascular endpoints are unknown and cannot be 

explained by changes in A1C or by the minor reduction 
in blood pressure (BP) noted in the fenofibrate group 
according to Verges and colleagues.25 Furthermore, this 
microvascular benefit of fenofibrate appeared to be at least 
partially due to its effect on the lipid profile.  Statins have 
been shown to slow the progression of both nephropathy 
and retinopathy.25 The vascular and/or anti-inflammatory 
effects of fenofibrate, mediated through the activation of 
PPAR receptors, could contribute to the microvascular 
benefits.34 

Effect of Fenofibrates on the Liver
As mentioned previously, fibrates are potent PPARα 

agonists. Liver fat metabolism depends on PPARα activity 
and there has been interest in its role in non-alcoholic fatty 
liver disease (NAFLD) development, which is a spectrum 
of liver disease ranging from steatosis to non-alcoholic 
steatohepatitis (NASH).  This spectrum of disease is 
associated with an increased risk of CV disease, DM and 
liver-related complications.35 

An experimental study in laboratory animals 
suggested that fenofibrate might have a beneficial effect 
on apoptosis induced by bile duct obstruction as well 
as on hepatocellular damage. Fenofibrate improved 
cholestasis-induced histopathologic parameters, such 
as portal inflammation, hepatic necrosis and apoptosis 
while lowering the concentrations of total bilirubin, 
total bile acid, alanine aminotransferase (ALT), alkaline 
phosphatase, gamma-glutamyltranspeptidase (GGT), tumor 
necrosis factor-alpha and interleukin-1 beta in rats with 
experimental cholestasis.36 To further test this in humans, 
a pilot trial was conducted with 16 patients with biopsy-
confirmed NAFLD. They were treated with fenofibrate 
200 mg/day for 48 weeks and a liver biopsy was performed 
at the end of the therapy. This study showed that there 
was significant decrease in TG, glucose, ALT, and GGT 
along with a decrease in insulin levels and an improvement 
in insulin resistance. Furthermore, the proportion of 
patients with abnormal aspartate transaminase and ALT 
decreased significantly, from 50% to 19% (P=0.02) and 
from 94% to 63% (P=0.02, respectively). Biopsy at 
the end of treatment revealed a decrease in the grade of 
hepatocellular ballooning degeneration (P=0.03), but the 
grade of steatosis, lobular inflammation, fibrosis or NAFLD 
activity score did not change significantly.37  

Effect of Fibrates on the Kidney 
There is additional literature that supports the use of 

fibrates for renovascular protection apart from the FIELD 
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study. It has been suggested that dyslipidemia can damage 
the kidney in a manner similar to atherosclerosis.38  Lipid 
deposition in the kidney may trigger glomerular mesangial 
cell activation and proliferation, which ultimately causes 
diffuse inflammation resulted in renal fibrosis.38, 39 
Furthermore, these activated mesangial cells, foam cells 
and macrophages produce reactive oxygen species , which 
in turn produce oxidized LDL (oLDL), which advances 
monocyte recruitment, mesangial cell proliferation and 
cytotoxicity as well as endothelial dysfunction.38-40 

Diabetic nephropathy or nodular diabetic 
glomerulosclerosis and intercapillary glomerulonephritis, 
is a progressive kidney disease caused by angiopathy 
of capillaries in the kidney glomeruli.41 Metabolic 
abnormalities play a key role in the development of DM 
nephropathy. Hyperglycemia triggers mesangial expansion 
through increased matrix production and/or glycosylation 
of matrix proteins.42 Diabetic dyslipidemia also adversely 
affects renal function through lipotoxicity. PPARa is 
implicated in metabolic pathways in T2DM.43 Reduced or 
dysfunctional PPAR-a can impair glycemic control and 
raise free fatty acids and TG levels in DM.43 

Bishnoi and colleagues explained that PPARa agonism 
by fenofibrate can prevent early pathological and clinical 
changes of diabetic nephropathy.44 A recent experimental 
study by Kadian and colleagues suggested a protective 
effect of low-dose fenofibrate pre-treatment against 
biochemical (raised serum creatinine [SCr] levels, blood 
urea nitrogen and microalbuminuria) and histological 
changes (glomerular-capsular wall distortion, mesangial 
expansion and tubular damage) of diabetic nephropathy in 
streptozocin-induced DM rats.45 

Fenofibrate may also protect against diabetic 
nephropathy abnormalities via vasoactive pathways.  It 
is known that cyclooxygenase-2 and prostaglandins are 
overproduced by mesangial cells and glomeruli of diabetic 
kidneys in vivo. These are associated with hyperfiltration in 
the early stages of DM nephropathy. Hyperglycemia-related 
enhanced oxidative stress may be the stimulus for this 
abnormality in DM kidneys.46 

An ACCORD substudy included 5,518 simvastatin-
treated patients.  These patients were randomized to 
fenofibrate or placebo. Mean SCr levels were increased 
(from 82 µmol/L [0.93 mg/dL] to 97 µmol /L [1.10 mg/
dL]) in the first year in the fenofibrate group and remained 
stable throughout the study (mean 4.7 years).  However, 
no difference between groups was noted in the incidence 
of end stage renal disease or hemodialysis.  Despite adverse 
effects on estimate glomerular filtration rate a lower 

incidence of both micro- and macro-albuminuria was 
noted in the fenofibrate group compared with the placebo 
group (38.2 vs. 41.6% [P =0.01] and 10.5 vs. 12.3% 
[P=0.04], respectively).47 

The anti-inflammatory and antioxidant effects 
of fenofibrate may also be relevant in hypertensive 
nephrosclerosis. An experimental study conducted in salt-
loaded spontaneously hypertensive stroke-prone rats (this 
animal model develops systemic inflammation, HTN and 
proteinuria leading to renal and cerebral injury) indicated 
that fenofibrate significantly increased survival by delaying 
both the occurrence of brain lesions (monitored by 
magnetic resonance imaging) and proteinuria.48 Moreover, 
fenofibrate significantly reduced proteinuria, inflammatory 
cell recruitment and extracellular matrix protein 
deposition in the kidney of spontaneously hypertensive rats 
without affecting BP.49

Kostapanos and colleagues emphasize that beyond 
theories on pathophysiology 1] increases in SCr levels 
are transient and reversible even without treatment 
discontinuation, 2] fenofibrate can limit proteinuria, which 
is an independent risk factor for both CVD events and 
chronic kidney disease, and, 3] fenofibrate was associated 
with long-term benefits on renal function. However, a 
close monitoring of SCr levels is relevant especially in high-
risk patients. Increases in SCr levels greater than 30% can 
impose treatment discontinuation.41

pleiotropic Effect of Fibrates
There have been numerous studies published 

on fibrates that elicit the pleiotropic effects of these 
medications. In addition to its pivotal role in treating 
dyslipidemia, many authors suggest that fibrates should also 
be evaluated in patients with cancer, heart failure, diabetic 
retinopathy, and nephropathy.50 

Data from recent studies show that fenofibrate 
improves vascular endothelial function in healthy 
normolipidemic middle-aged and older adults by reducing 
oxidative stress and inducing an increase endothelial 
nitric oxide synthase.51 Plasma oLDL, a systemic marker 
of oxidative stress, also decreased with fenofibrate 
treatment.51 

Another study observed a significant improvement in 
endothelium-dependent vascular reactivity with fenofibrate 
compared to atorvastatin. This was trial was performed 
over 10 weeks and compared fenofibrate 200 mg/day to 
atorvastatin 10 mg/day. There was a significant decrease in 
indirect markers of chronic vessel wall inflammation such 
as c-reactive peptide and insulin, as well as in peak blood 
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flow, an index that measures endothelial-dependent post-
ischemic change.52 

PPARa may mediate fibrinogen gene expression, 
which if activated reduces plasma viscosity and red blood 
cell aggregation.53, 54 There have been many studies that 
resulted in significant reduction of plasma fibrinogen levels 
in patients with primary dyslipidemia and impaired glucose 
tolerance when treated with fenofibrate.55, 56 Additionally, 
studies show that fenofibrate reduced activity of factor VII, 
concentration of thrombin activatable fibrinolysis inhibitor, 
and the total amount of thrombin generated at the site 
of microvascular injury.57-60 Fenofibrate also decreases 
tissue factor (TF) expression in human monocytes and 
macrophage. TF, a protein present in subendothelial tissue 
and leukocytes, is necessary for the initiation of thrombin 
formation in the clotting cascade.61, 62 Fenofibrate also 
upregulates the expression of thrombomodulin (an 
anticoagulant protein) as shown from studies using carotid 
atheroma biopsies.63 High levels of plasminogen activator 
inhibitor-1 (PAI-1), an inhibitor of plasma fibrinolytic 
activity, is another important risk factor for thrombotic 
disease and atherosclerosis.64 And in patients with T2DM 
who have increased levels of PAI-1 and fibrinogen, 
fenofibrate significantly decreased levels of fibrinogen 
and PAI-1 after just 1-month of therapy compared to the 
controls.65 

Studies have shown that serum uric acid is directly 
associated with CVD, independent of classic CVD risk 
factors. In their recent publication based on data from 
the Established Populations for Epidemiologic Studies of 
the Elderly, Iowa (Iowa-EPESE) and the Third National 
Health and Nutritional Examination Survey (NHANES 
III), Dutta and colleagues concluded that individuals age 
70 and older without overt CVD, renal dysfunction, or 
diuretic use, serum uric acid greater than 7.0 mg/dL was 
associated with greater CVD mortality.66 Hyperuricemia is 
also frequently present in patients with the MetS, so this is 
another measure which clinicians should pay attention in 
order to reduce risk for CVD.67 

Li and colleagues studied 116 patients with HTG and 
hyperuricemia and treated them with 200 mg micronized 
fenofibrate for four weeks to investigate any changes in 
lipid profiles, serum uric acid and 24-hour uric acid levels. 
Not surprisingly, serum TG decreased 51%, HDL-C 
increased by 24%, total cholesterol and LDL-C decreased 
by 10% and 12%, respectively. Serum uric acid levels were 
significantly reduced by 28% and urine uric acid levels 
were increased by 36%.  Fenofibrate was thought to exert 
its anti-hyperuricemic effect by increasing the urinary 

excertion of uric acid.68 This increased urinary excretion of 
uric acid seems most likely through the inhibition of urate 
transporter 1  by fenofibric acid, a fenofibrate metabolite.69  

Researchers have investigated fenofibrate in certain 
patients with gout. One study evaluated the relationship 
between urine pH and MetS. Their results suggested 
that insulin resistance plays an important role in the 
development of low urinary pH in patients with gout and 
that PPARa agonists are preferable for raising urinary pH 
of gout patients with HTG.70 Another study in patients 
with gout compared fenofibrate plus anti-hyperuricemic 
agents, benzbromarone (50 mg once daily) or allopurinol 
(200 mg twice a day), vs. losartan plus benzbromarone.  
Additionally, both fenofibrate and losartan combined with 
benzbromarone was studied to measure the combined 
hypouricemic effect. The study revealed that a combination 
of fenofibrate or losartan combined with benzbromarone 
is a good option for the treatment of gout in patients with 
HTG and/or HTN, but the additional hypouricemic effect 
may be modest.71 

Adverse Effects
A slight, but significant, increase in pancreatitis 

(0.5 with placebo compared with 0.8% with fenofibrate, 
P=0.031) was observed in FIELD.  This excess in 
pancreatitis has been noted in many fibrate trials. Another 
important side effect is an increase in homocysteine plasma 
levels and venous thrombotic events. In FIELD, a 39% 
increase in homocysteine was observed in the fenofibrate-
treated patients.  As increased plasma homocysteine level 
is a risk factor for thrombosis, and Verges pointed out that 
the significant increase in plasma homocysteine induced 
by fenofibrate could account for the augmented number 
of venous thrombotic events.25 The risk of myopathy is 
increased with statin-fibrate combinations.

Conclusion
There are many aspects of fibrates that make them an 

appealing adjunctive therapy to reduce the risk of CVD.  
As the PROVE IT-TIMI 22 trial highlighted, the role of 
TGs and risk of CVD events, independent of LDL-C, 
highlights the potential role of fibrates in the face of 
recurrent cardiac events in patients on statins.  Several 
additional trials, such as SAFARI, FIELD, VAHIT, and 
BIP showed the beneficial effects of fibrates, especially in 
patients with certain conditions (most notably DM, MetS 
and atherogenic dyslipidemia). Fibrates function as PPARa 
agonists, which may be at the center of their pleiotropic 
effects.  There have been many studies indicating benefits 
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of fibrates on the liver, kidney, and the vascular system. 
There are also potential benefits of using fibrates in 
patients with gout and further studies should be conducted 
in other patient populations.   Larger randomized trials 
are required to ascertain these possible benefits, however, 
fibrates seem to have a plethora of evidence for providing 
both microvascular, especially in DM, and macrovascular 
benefits, especially in those with both HTG and low 
HDL-C. 
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