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Do fibrates offer special benefits in treating
diabetic dyslipidaemia? Lessons from FIELD

HUGH F MCINTYRE

Abstract

Ithough levels of total cholesterol are similar
Abetween populations with and without diabetes,

there are important differences in lipid sub-
fractions, with diabetic dyslipidaemia characterised by
reduced levels of high-density lipoprotein (HDL)
cholesterol and elevated triglycerides. In addition, small,
dense, low-density lipoprotein (LDL) particles may
increase atherogenicity. These differences may account for
the increased vascular risk reported in diabetic
populations. The benefit of HMG Co-A reductase
inhibitors, primarily through LDL cholesterol reduction,
has been demonstrated in populations with ischaemic
heart disease. Fibrates are synthetic activators of the o
subclass of the peroxisome proliferator-activated rece to
(PPAR), and are reported to raise HDL cholesterol a
lower triglyceride levels preferentially. The FIELD
was designed to assess whether the theoretic e |t
offered by fibrates in diabetic dyslipidaeml er
in improved cardiovascular outcomes.
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Introduction Y

Whilst total cholesterol levels are b star‘ fferent
between patients with type 2 d|abetes thos hodt diabetes
who are of similar age and sex, people wi etes frequently
have below average high-density I|poprot%hr% L) cholesterol lev-
els and elevated triglyceride (TG) | ich independently
increase risk of coronary heart disease’® In addition, although
low-density lipoprotein (LDL) cholesterol levels may not be raised
in patients with diabetes, the LDL particles are thought to be more
atherogenic, being smaller and denser. This diabetic pattern of
dyslipidaemia can, in theory, be corrected by fibrates, which have
been shown to raise HDL cholesterol and lower triglyceride levels.
This paper addresses whether this translates into clinical benefit.
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@%s and diabetic dyslipidaemia

ibrate hypolipidaemic drugs are synthetic activators of the a

PPARs have extensive physiological functions, including control of
glucose and lipid metabolism, regulation of cholesterol levels, oxi-
dation of fatty acid and adipogenesis. They may also modulate
vascular inflammation. Potentially favourable metabolic effects of
fibrates include increased cholesterol efflux from macrophages,
increased levels of HDL cholesterol and decreased plasma TG and
very low-density lipoprotein (VLDL) cholesterol.> In addition to
alteration of lipid profile, fenofibrate has been shown to reduce
progression of coronary artery stenosis in patients with type 2 dia-
betes.* A reduction in triglyceride-rich LDL cholesterol particles and
an increase in overall LDL cholesterol particle size may underlie this
potentially anti-atherogenic effect.

(//\ bclass of peroxisome proliferator-activated receptors (PPARS).

Lipid lowering and cardiovascular outcome in
diabetic dyslipidaemia

The benefit — primarily through LDL cholesterol reduction — of
HMG Co-A reductase inhibitors (statins) has been demonstrated
in many studies which, until recently, concentrated on ischaemic
heart disease and included small diabetic subgroups. The Heart
Protection Study (HPS),> was the first to provide sufficient num-
bers of patients to demonstrate the benefit of statin therapy in a
diabetic subgroup. More recently, CARDS (the Collaborative
Atorvastatin Diabetes Study)® found a 37% reduction in major
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Table 1.  Plasma concentrations of lipids at baseline and study close

Full cohort (fenofibrate n = 4,895; placebo n = 4,900)
Baseline concentrations

Final concentrations Absolute and relative

Fenofibrate Placebo Fenofibrate Placebo difference at close*
TC (mmol/L) 5.04 5.03 4.23 4.56 -0.33 (-6.9%)
LDL-C (mmol/L) 3.07 3.07 2.42 2.60 -0.17 (-5.8%)
HDL-C (mmol/L) 1.10 1.10 1.13 1.12 +0.01 (+1.2%)
TG (mmol/L) 1.73 1.73 1.47 1.87 -0.41 (-21.9%)
Started on other lipid-lowering medication (fenofibrate n = 944; placebo n = 1,776)
TC (mmol/L) 5.25 5.20 3.98 4.12 -0.08 (-1.6%)
LDL-C (mmol/L) 3.23 3.31 2.13 2.18 -0.02 (-0.7%)
HDL-C (mmol/L) 1.03 1.08 1.05 1.12 -0.01 (0.5%)
TG (mmol/L) 2.22 2.08 1.74 1.84 -0.24 (-10.9%)
Not started on other lipid-lowering medication (fenofibrate n = 3,951; placebo n = 3,124)
TC (mmol/L) 4.99 4.87 4.29 4.82 -0.66 (-13.1%)
LDL-C (mmol/L) 3.03 2.93 2.50 2.84 -0.46 (-14.7%)
HDL-C (mmol/L) 1.11 1.11 1.15 1.13 +0.02 (+2.1%)
TG (mmol/L) 1.89 1.85 1.88 -0.51 (-27.3%)

* Fenofibrate difference (baseline to close) minus placebo difference (baseline to close).

Key: TC = total cholesterol; LDL-C = low-density lipoprotein cholesterol; HDL-C = high-
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cardiovascular events in patients with type 2 diabetes and at

N
\sg f e er\g ;mdmgs from the lipid-lowering trials

one additional risk factor. Hea ction Study) were communicated to the
Fibrates had been studied several years before s were t at g d e FIELD study specifically allowed for intro-
introduced. Two large primary prevention studies fou uctio d tion (%Ts 19% of the fenofibrate group and 36% of the
in vascular events but with conflicting impact upo ity.”® ac o} up commenced statin therapy during the trial period.
small numbers of patients with diabetes wer . Con age was greater in patients with previous cardiovascular
with trial design and side effects in these s 3 b e- (19% vs. 11% with no prior cardiac disease), in younger
guent introduction of statins, drew attedt ay fo@rates pared with older subgroups and in those with higher base-
Only two large-scale trials of fibrate thexapy for S pre e total cholesterol and LDL cholesterol levels.
tion have since been completed.>™ [ resultshas HbA1c did not differ significantly between treatment and
been attributed to their differing poptlatio s |te %a placebo groups; fasting glucose fell from 8.5 mmol/L to 7.5
promise, it remained unclear whe atey/alone bi- mmol/L and 8.5 mmol/L to 7.9 mmol/L, respectively. Median
nation with a statin, offered specifi @t in va dys||p|- blood pressure also fell from 140/82 mmHg to 136/77 mmHg in
daemia. There have also been concerns outt Grobination.™ the fenofibrate group compared with 140/82 mmHg to 138/78

The FIELD study %3
The FIELD (Fenofibrate Interven‘uon% vent Lowering in
Diabetes) study' included patients with type 2 diabetes for
whom, at the time of randomisation, lipid-modifying therapy
was not mandated by local protocol. Following a dietary run-in
phase, patients were eligible if they had a total cholesterol (TC)
of between 3.0 and 6.5 mmol/L plus either a TC:HDL ratio of 4.0
or more, or plasma TG concentration of between 1.0 and 5.0
mmol/L. Thereafter, patients completed six weeks of single-blind
placebo and six weeks of single-blind fenofibrate therapy.
Baseline demographic characteristics were well matched
between treatment groups. After five years, 954 of those allo-
cated fenofibrate (20%) and 950 of the patients allocated place-
bo (19%) had discontinued study medication.

Decisions about changes in therapy for diabetes or co-mor-
bid conditions, including lipid lowering, were left at the discre-
tion of the patients' primary care doctor or specialist physician.
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mmHg in the control group.

Cholesterol reduction

Table 1 shows plasma concentrations of lipids at baseline and
study close. On completion of the study, for the total cohort,
allocation to fenofibrate resulted in a 7% reduction in total cho-
lesterol, 6% reduction in LDL cholesterol, 22% decrease in
triglycerides and a 1.2% increase in HDL cholesterol compared to
placebo. The table also indicates that for patients not started on
other lipid-lowering therapy (fenofibrate n=3,951; placebo
n=3,124), allocation to fenofibrate reduced total cholesterol by
13%, LDL cholesterol by 15% and triglycerides by 27%, while
HDL cholesterol increased by 2%. Initial differences in HDL cho-
lesterol declined over the study period even in those patients not
started on other lipid-lowering therapy.

Outcomes
After a mean follow-up of five years, fenofibrate was associated
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Table 2.  Effect of treatment on primary and secondary outcomes

Fenofibrate (n=4,895)

n (%) Rate*
Primary outcomes
Coronary events 256 (5%) 10.4
Non-fatal Ml 158 (3%) 6.4
CHD mortality 110 2%) 4.4
Secondary outcomes
Total CVD** events 612 (13%) 25.8
All revascularisation 380 (10%) 15.8
Coronary revascularisation 290 (7%) 11.9
Total mortality 356 (7%) 14.2
Total stroke 158 (4%) 6.4
CVD** mortality 140 (3%) 5.6

* Rate per 1,000 person-years at risk ** Cardiovascular disease

Placebo (n=4,900) HR p value
n (%) Rate*

288 (6%) 11.7 0.89 0.16
207 (4%) 8.4 0.76 0.01
93 2%) 3.7 1.19 0.22
683 (14%) 29.0 0.89 0.035
471 (10%) 19.7 0.80 0.001
364 (7%) 15.0 0.79 0.003
323 (7%) 12.9 1.1 0.18
175 (4%) 7.1 0.90 0.36
127 (3%) 5.1 1.1 0.41

Key: HR = hazard ratio; MI = myocardial infarction; CHD = coronary heart disease; CVD = cardiovascla&\iseagz

with a non-significant 11% relative reduction in the primary out-
come of coronary events, comprising coronary heart disease
(CHD) death and non-fatal myocardial infarction (Ml). There wer
significant reductions in non-fatal Ml (24 %), total cardrovas ul
disease events (11%), coronary revascularisation (21 %)
revascularisation (20%), with a non-significant reducti
stroke. In contrast, there were non-significant incr S
mortality (19%), total mortality (11%), and ca
ease mortality (11%) (table 2). Treatment eff

approximately two years, with five-year ev or -
diovascular disease of 12.5% and 13.92 he fe o and
mary o
h no

total
in CHD
ular 2

placebo groups, respectively. For en
was significantly larger for patien card
cular disease (19% reduction, g;zoﬁ ung
years) rather than older patient: d , p= «Q
Benefit was seen for mrcrovascula tc
gression of proteinuria (from normo-
micro- to macroalbuminuria) occurred incsi antly fewer
patients taking fenofibrate (466 patients [@compared to 539
[11%] in the placebo group). Regressi minuria occurred
in 462 patients on fenofibrate comp to 400 on placebo (a
2.6% difference for regression or no progression, p=0.002). Of

those patients taking placebo, 253 required laser treatment com-
pared to 178 taking fenofibrate (a 1.6% difference, p=0.0003).

Additional lipid-lowering treatment

After adjustment for new lipid-lowering therapy, fenofibrate
reduced the risk of CHD events by 19% (p=0.01) and of total
cardiovascular disease events by 15% (p=0.004). The corre-
sponding estimated risk reduction associated with starting statin
therapy was 49% (p<0.001) and 26% (p<0.001) for CHD events
and total cardiovascular disease events, respectively.

Tolerability
Fenofibrate was generally well tolerated irrespective of concomi-
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® Q Q
e apy <rgltfen‘r 9&@ bo and three allocated fenofi-
ad r \dQ yolysis¥all
o, |ent @qng herapy. The incidence of pancreati-
trs w ith 40 s in the fenofibrate group and 23 in the
rou
Imo F@olism (p=0.022) and deep vein thrombosis
(p O7 'ated with fenofibrate. There were no differences

ses fully resolved). None of these
\031). Results showed a small increased risk
of newly diagnosed cancers. There were no signifi-

n ingiden .
ared @ ca%nges in diabetic parameters, blood pressure or body-

@ during the study. Abnormalities of liver function were
Ommon.

The FIELD study in context

Design

The trial involved a large number of patients over a clinically rel-
evant timeframe. The observed event rate was less than expect-
ed and left the trail underpowered, although placebo event rates
for death from CHD or non-fatal Ml were similar to those in the
recent CARDS study.

The rise in HDL cholesterol was smaller than expected despite
the persistence of changes in LDL cholesterol and triglycerides.
This is not clearly explained. Early differences in HDL cholesterol
were observed in all groups but diminished by two-thirds over
the trial period irrespective of added lipid-lowering medication.
The lipid changes across all groups suggests that this is not a ‘fail-
ing’ of the fibrate. Overall triglyceride levels fell by 22%, whilst
LDL cholesterol reduction was also less than expected at 6%. The
latter finding may be explained by added therapies.

The addition of other lipid-lowering medication was
inevitable; anticipated and pre-specified analysis was performed.
This was a necessary compromise to allow the primary hypothe-
sis to be tested. However, the more frequent addition of statin
therapy in higher-risk groups makes the results difficult to inter-
pret and seems likely to have reduced the observed benefit of
fenofibrate. In effect, what the study ended up comparing was
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% Key messages

@ Diabetic populations are at increased vascular risk over
their non-diabetic comparators although their total
cholesterol levels may be similar

@ Diabetic dyslipidaemia describes typical abnormalities of
lipid subfractions, with reduced HDL cholesterol levels
and increased triglyceride levels seen in diabetes. In
addition, LDL particles are reported to be smaller and
denser

® HMG Co-A reductase inhibitors (statins) produce
vascular benefit predominantly through reducing LDL
cholesterol

® Fibrate hypolipidaemic agents, by preferentially
increasing HDL cholesterol level and reducing triglyceride
levels, may offer added benefit in patients with diabetic
dyslipidaemia

treatment with fenofibrate (alone in 3,951 and with statin in 9
patients) against placebo alone (3,124 patients) and statin Ion
(1,776 patients).

Outcomes \é

. The reason for the non-significant increases |n ort
CHD mortality and cardiovascular mortahty The las
paradoxical considering the significant re n to r i0-

vascular disease events. The S|gn|f|ca
thrombotic events in the fenofibra oup ha
been reported, and there were o f| ant
of malignancy. Speculative ex| ana ons

of chance, an unforeseen chara Istic f

I’ ase

ce5| tes
Iude Qay
Ibrategdor possibly

the greater propensity for statin us he o 3 group,
which may have preferentially reduc ort ~ at group
Whilst there are similarities with earlier ﬂbr »in this study

there remained a net 11% benefit (w % fldence intervals
consistent with an event rate in exce% o or a reduction of
25%). For the first time lipid loweri has been shown to
improve microvascular disease significantly in diabetic patients,
with progression of proteinuria reduced and 75 fewer episodes
of laser treatment for retinopathy required. These findings are
notable given the relatively small differences in lipid profile
between groups at study completion. In addition, fenofibrate
was well tolerated and appeared safe to use.

Unanswered questions

Do fibrates offer specific benefit in diabetic dyslipidaemia? The
answer is a qualified yes. Fenofibrate afforded significant benefit
in both macrovascular and microvascular disease despite smaller
changes in lipids than expected. It is important to know whether
the trend for increased mortality observed is a true effect or due
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to concomitant therapy. Whilst information in specific popula-
tions within the study would be helpful, it is uncertain whether
the study can fully provide this; in particular, comparison of mor-
tality rates in the ‘monotherapy groups’ may be hindered by con-
founding baseline characteristics.

Does the combination of fibrate and statin offer increased
benefit? This study suggests that the combination is safe, and
further information is awaited. As for clinical practice, the current
emphasis placed on use of statins in the management of diabet-
ic hyperlipidaemia remains appropriate. Where lipids remain ele-
vated, particularly triglycerides, fenofibrate may offer additive
value in selected populations. Perhaps inevitably, the necessary
compromise of added medication may have prevented the pri-
mary hypothesis from being clearly tested. The field was never
level. Fibrates should not be abandoned — hopefully further data

from the study i:'ll guide their wisest use.
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