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Mixed hyperlipidemia is a common risk factor for cardiovascular disease. The aim of this trial was to evaluate the efficacy and

safety of ciprofibrate versus gemfibrozil for the treatment of patients with mixed hyperlipidemia carefully selected for similar

lipid profiles. A total of 68 patients who had mixed hyperlipidemia after following an isocaloric American Heart Association

(AHA) phase I diet for 4 weeks were included. The plasma lipid levels at the inclusion were low-density lipoprotein-cholesterol

(LDL-C) > 130 mg/dL, cholesterol > 240 mg/dL, and triglycerides > 200 mg/dL. Patients were randomly assigned to receive

ciprofibrate 100 mg/d or gemfibrozil 1,200 mg/d. At the end of the 8-week treatment period, efficacy and safety parameters

were compared with baseline values. The primary efficacy parameters of the study were percentage changes in triglycerides

and LDL-C from baseline. After 8 weeks, plasma triglyceride concentrations were decreased by 43.5% and 54% compared with

baseline during ciprofibrate and gemfibrozil therapy, respectively (P < .001). High-density lipoprotein-cholesterol (HDL-C)

concentrations were increased 20.8% and 19.3% during ciprofibrate and gemfibrozil, respectively (P < .001). Apoprotein B,

cholesterol, and very–low-density lipoprotein-cholesterol (VLDL-C) concentrations were also improved by the study drugs

(18.6%, 13.2%, and 30.9%, respectively, during ciprofibrate and 44%, 13.8%, and 14.4%, respectively, during gemfibrozil).

Meanwhile, the effect of the drug was minimal on LDL-C. A significant decrease in non–HDL-C resulted from both treatments

(19% and 19.5%, respectively, P < .05). The only statistically significant difference observed between treatments was the

effects on fibrinogen concentration, a coronary risk factor. Ciprofibrate significantly decreased its concentration by 18.8%,

fibrinogen was slightly increased during gemfibrozil treatment. No patient had a significant modification on any of the safety

tests. In summary, ciprofibrate and gemfibrozil are well-tolerated and efficacious treatments for mixed hyperlipidemia.

Significant reductions in triglycerides, non–HDL-C, and apolipoprotein B were achieved with both drugs. A significant

fibrinogen reduction was obtained with ciprofibrate.
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M IXED HYPERLIPIDEMIA, characterized by the pres-
ence of elevated plasma concentrations of cholesterol

and triglycerides, is 1 of the most common and atherogenic
abnormalities of lipid metabolism.1 Derived from a combina-
tion of overproduction of triglyceride-rich particles2,3 and cat-
abolic defects of the apoprotein B containing particles, mixed
hyperlipidemia can be either primary in origin or a secondary
manifestation of several diseases. In the Prospective Cardio-
vascular Mu¨nster Study (PROCAM),4 the 6-year incidence of
coronary events was 13.7 times higher compared with the
control subjects. The attributable risk for mixed hyperlipi-
demias was among the highest, preceded only by the observed
cases with the most severe hyperlipidemias (cholesterol. 300
mg/dL and/or triglycerides. 500 mg/dL). The risk was even
higher when low high-density lipoprotein-cholesterol (HDL-C)
(, 35 mg/dL) concentrations coexisted. The prevalence of
hypertriglyceridemia in Mexican adults 20- to 69-years old is
22.4%.5 The vast majority of them (88%) have concentrations
between 200 to 500 mg/dL, levels usually observed in mixed
hyperlipidemia subjects.

The goal of the treatment of mixed hyperlipidemia is to
normalize the lipid profile and, by that means, prevent death
and morbidity from vascular disease.6 Dietary therapy together
with modifications in lifestyle, such as weight reduction and
increased physical activity, may have an impact in reducing
abnormal lipid levels, but usually 1 or 2 lipid-lowering drugs
are required.7 The drugs usually indicated are fibrates and/or
statins.8 The interest for using fibrates in primary and second-
ary prevention have grow enormously in the past few years due
to the discovery of its molecular mechanism of action9 and the
results of the Veterans Affairs High-Density Lipoprotein Cho-
lesterol Intervention Trial (VAHIT) and Bezafibrate Coronary

Atherosclerosis Intervention Trial (BECAIT) studies.10,11 The
VAHIT study10 showed that in patients whose primary lipid
abnormality is a low HDL-C, increasing HDL cholesterol 6%
and lowering triglycerides 31% in the absence of a reduction of
low-density lipoprotein-cholesterol (LDL-C) levels results in a
clinical benefit comparable to that obtained in the statins trials
in patients with moderate hypercholesterolemia. However,
there is a lack of this type of data in patients with mixed
hyperlipidemia.

Ciprofibrate and gemfibrozil are among the most commonly
prescribed fibrates. Both drugs are effective in the treatment of
hypertriglyceridemia and mixed hyperlipidemia. However, a
direct comparison of the effects of these drugs in mixed hy-
perlipidemia has not been reported. Differences have been
observed in the biologic actions of the fibrates.12 Significant
variability in responses has been observed; the LDL-C concen-
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General de Me´xico, México City, Mexico; Departamento de Medicina
Interna, Pensiones Civiles del Estado de Chihuahua, Ciudad Juarez,
Chihuahua, Mexico; Hospital Universitario, Universidad Auto´noma de
Nuevo Leo´n, Nuevo Leo´n, Mexico; and the Instituto Nacional de
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tration has been decreased from 5% to 30%12-15 using any of
these drugs. Some of this variability may be explained by the
heterogeneity of the dyslipidemia of the subjects included in
most parts of the studies. In 1 of the few published studies in
which a direct comparison of ciprofibrate and gemfibrozil was
performed, at baseline, patients with a primary hyperlipid-
emia16 had a wide range in cholesterol (323 to 391 mg/dL) and
triglyceride (178 to 338 mg/dL) concentrations. The inclusion
of different lipid profiles (hypercholesterolemia with or without
hypertriglyceridemia) resulted in a wide range of lipid re-
sponses. It is clear that drugs must be compared in patients
having the same type and severity of lipid abnormality. Addi-
tional research is needed to assess the efficacy and safety of
fibrates and/or statins in well-defined group of dyslipidemias, ie,
primary mixed hyperlipidemias. The objectives of this study were
to assess the efficacy and safety of 100 mg/d ciprofibrate for the
treatment of mixed hyperlipidemia. The therapeutic action was
compared with gemfibrozil (1,200 mg/d), because it is the most
extensively investigated and most commonly used fibrate.

MATERIALS AND METHODS

Patients

The trial included men and postmenopausal or nonpregnant women
between the ages 18 and 65 years who had a mixed hyperlipidemia
even after following an isocaloric American Heart Association (AHA)
phase I diet for 4 weeks.17 The plasma lipid levels required at inclusion
were LDL-C $ 130 mg/dL, cholesterol$ 240 mg/dL, and triglycer-
ides$ 200 mg/dL. Patients were excluded if they had type 1 diabetes,
uncontrolled hypertension, severe renal dysfunction, nephrotic syn-
drome or dysproteinemias, fasting plasma triglycerides greater than 900
mg/dL, aspartate aminotransferase (AST) or alanine aminotransferase
(ALT) levels greater than 1.5 the upper limit of normal (ULN), or if
their creatine phosphokinase (CPK) levels were greater than 3 ULN.
Consumption of any lipid-altering drug within the previous 4 weeks (6
months for probucol) prevented entry into the study. Patients could be
receiving other concomitant medications as long as the dosage was not
modified during the study.

The Ethics Committee of each of the institutions approved the
protocol, and every patient provided witnessed, written informed con-
sent before entering the study.

Study Design

This was a multicenter, open-label, 8-week study. Patients attended
an initial screening visit followed by a qualifying visit 4 weeks later in
which a physical examination, body weight, and compliance with diet
were assessed and blood samples taken. Patients who fulfilled the
inclusion criteria were included and drug treatment was started.
Throughout the trial, including the pretreatment period of 4 weeks,
patients were required to comply with an isocaloric, standard lipid-
lowering diet defined by a registered dietician of 50% carbohydrates,
20% protein, 30% fat, and 30 g/d fiber. Dietary advice was given at the
initial visit and compliance with the diet assessed at every subsequent
visit (at 4-week intervals) using a 3-day food record. Drug compliance,
body weight, and safety, as well as laboratory parameters, were mea-
sured at every visit.

Treatments

Patients were randomly assigned to receive ciprofibrate 100 mg at
bedtime or gemfibrozil 600 mg twice a day using a previously prepared
database. In order to keep the attending physicians blinded to the treatment,
the accountability of drug was made by other members of the study group.

Efficacy Parameters

At the end of the 8-week treatment period, efficacy was assessed by
comparison with baseline values. In all cases, baseline values were
obtained during the second visit (after 4 weeks of diet). The primary
efficacy parameters of the study were percentage changes in triglycer-
ides and LDL-C from baseline. Secondary efficacy parameters included
the percentage changes in total cholesterol, HDL-C, non–HDL-C, and
apolipoprotein B from baseline. Non–HDL-C is obtained by substract-
ing the HDL-C from the total cholesterol levels.

Safety Evaluation

Before entering the study, patients underwent a complete physical
examination with clinical laboratory evaluation, including blood count,
measurement of thyroid-stimulating hormone (TSH) and CPK levels,
urinalysis, ALT and AST levels, fasting plasma glucose, and a preg-
nancy test. These tests were repeated at the end of the study. At each
visit, AST, ALT, fasting plasma glucose, and CPK levels were mea-
sured. Potentially clinically relevant events were defined as CPK. 5 3
ULN at 2 consecutive measurements 1 week apart accompanied by
muscle pain, tenderness, or weakness; CPK. 10 3 ULN at any time;
ALT or AST . 3 3 ULN at 2 consecutive measurements 1 week apart.
Patients were excluded from the study if they developed severe hyper-
glycemia or any other significant deviation from safety tests. Other
reasons for premature withdrawal were lack of compliance to the drugs
or diet.

Laboratory Analyses

All samples were analyzed in a central laboratory (ESRD Specialty
Laboratories, Fort Lauderdale, FL). Blood samples were taken after an
overnight fast ($ 9 hours). All laboratory analyses were performed
with commercially available standardized methods. Glucose was mea-
sured using the glucose oxidase method. Total serum cholesterol and
triglyceride levels were measured using an enzymatic method (SERA-
PAK, Bayer, Tarrytown, NY) (coefficient of variation [CV], 3.3%).
HDL-C levels were assessed using phosphotungstic acid and Mg21

(CV, 2.5). Direct LDL-C was determined by ultracentrifugation (b
quantification) at week 0, on completion of 16 weeks of treatment, and
in every patient in whom triglyceride levels were greater than 400
mg/dL. Apolipoprotein B concentration was measured by an immu-
nonephelometric method.

Statistical Analysis

Statistical analysis was performed with the SAS Statistical Package
(SAS Institute, Cary, NC) version 6.12 TS020. All differences between
groups were evaluated using 2-tailed pairedt tests. All categorical
variables were analyzed using thex2 test.

RESULTS

Patients

A total of 118 patients were screened for the study. A total
of 72 patients satisfied the inclusion/exclusion criteria and
entered the trial. Ninety-four percent of the patients completed
the study; 4 patients were not considered in the final analysis
due to lack of compliance to the scheduled visits. These 4
patients were allocated to ciprofibrate; every patient was con-
tacted, and no side effects caused withdrawal of the study. Of
the remaining 68 patients, 32 received ciprofibrate 100 mg/d,
and 36 were treated with gemfibrozil 1,200 mg/d. The baseline
characteristics and measurements of patients are shown in
Table 1. The 2 groups were comparable at baseline with respect
to demographic characteristics and lipid parameters.
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Efficacy

Both treatments had a significant beneficial effect on the
lipid profile, as shown in Tables 2 and 3. No statistically
significant difference was found between the treatments. After
8 weeks of treatment, plasma triglyceride concentrations were
decreased by 43.5% and 54% during ciprofibrate and gemfi-
brozil therapy, respectively (P , .001 when week 0v 8 are
compared withboth treatments). HDL-C concentrations were
increased by 20.8% and 19.3%, respectively (P , .001). Apo-
protein B concentrations, cholesterol, and very–low-density
lipoprotein-cholesterol (VLDL-C) concentrations were also de-
creased by the study drugs (18.6%, 13.2%, and 30.9% during
ciprofibrate and 44%, 13.8%, and 14.4% during gemfibrozil,
respectively). Meanwhile, the effect of the drug was moderate
on LDL-C (7.03% and 4.2%, respectively). A significant de-
crease in non–HDL-C resulted from both treatments (19% and
19.5%, respectively,P , .05). No statistically significant dif-
ferences were observed between treatments.

The percent of patients in whom the treatment goals were
achieved were analyzed for both treatments. Many cases normal-
ize their triglyceride concentrations below 150 mg/dL (62% for
ciprofibrate and 83% for gemfibrozil). In a large proportion of the

subjects, an HDL-C concentration above 35 mg/dL was achieved
(93% and 91%, respectively). However, as expected, an LDL-C
lower than 130 mg/dL was attained in 24% and 22% of the
patients treated with ciprofibrate and gemfibrozil, respectively.

Ciprofibrate significantly decreased fibrinogen concentration
by 18.8%t (3136 86 v 254.6 mg/dL,P, .05). Fibrinogen was
not modified during gemfibrozil therapy (3306 83 v 3446 77
mg/dL, not significant [NS]).

Adherence to the diet was similar in both groups; it was at
least regular in all cases. Compliance to the pharmacologic
therapy was higher than 80% in every case. The body weight
remained constant in all patients. The alcohol and tobacco
consumption were not modified during the study.

Table 1. Baseline Characteristics of All Patients

Included in Study (n 5 68)

Variable
Ciprofibrate

(n 5 32)
Gemfibrozil

(n 5 36)

Sex
Male 14 22
Female 18 14

Mean 6 SD
Age (yr) 48.2 6 9.7 49.6 6 10.1
Weight (kg) 72 6 12 70 6 10
Height (cm) 161 6 8 158 6 6
Fasting plasma glucose (mg/dL) 94 6 11 93 6 9
TSH (mU/mL) 2.04 6 0.7 2.3 6 1.5

Table 2. Changes in Lipid Profile and Clinical Characteristics Between Baseline and Posttreatment Values

Week 24 Week 0 Week 4 Week 8
Percent
Change P

Weight (kg)
Ciprofibrate 72 6 12 71 6 12 70 6 12 69 6 13 22.8 NS
Gemfibrozil 70.1 6 10 69.6 6 10.6 68.4 6 10 68.5 6 10.6 21.2 NS

Cholesterol (mg/dL)
Ciprofibrate 278 6 31 271 6 35 233 6 27 235 6 30 213.2 ,.001
Gemfibrozil 280 6 37 274 6 30 244 6 38 236 6 38 213.8 ,.001

Triglycerides (mg/dL)
Ciprofibrate 427 6 223 347 6 198 196 6 100 196 6 95 243.5 ,.001
Gemfibrozil 359 6 245 335 6 137 166 6 80 154 6 70 254 ,.001

HDL-C (mg/dL)
Ciprofibrate 40.3 6 15 40.3 6 8.6 48.5 6 12 48.7 6 11.8 120.8 ,.01
Gemfibrozil 38.6 6 7.2 39.7 6 8 47.6 6 8.2 47.4 6 8.7 119.3 ,.001

LDL-C (mg/dL)
Ciprofibrate 162.8 6 39 163.8 6 36 143 6 24 149 6 33 29.7 NS
Gemfibrozil 175 6 33 165 6 32 162 6 36 158 6 39 24.2 NS

Abbreviation: NS, not significant.

Table 3. Changes in Lipid Profile and Safety Laboratory Tests

Between Baseline and Posttreatment Values

Week 0 Week 8
Percent
Change P

Fibrinogen (mg/dL)
Ciprofibrate 313 6 86 254 6 62 218.8 ,.001
Gemfibrozil 330 6 83 344 6 77 14.3 NS

Apoprotein B (mg/dL)
Ciprofibrate 177 6 26 144 6 25 218.6 ,.001
Gemfibrozil 173 6 22 148 6 30 214.4 ,.001

Non–HDL-C (mg/dL)
Ciprofibrate 230.7 6 36 186.3 6 35 219 ,.001
Gemfibrozil 234.3 6 28 188.6 6 39 219.5 ,.001

AST (mU/mL)
Ciprofibrate 25 6 10 26 6 10 3.8 NS
Gemfibrozil 23 6 7 32 6 17 39 NS

ALT (mU/mL)
Ciprofibrate 26 6 11 27 6 14 3.8 NS
Gemfibrozil 24 6 11 29 6 14 20 NS

Lactic dehydrogenase
(mU/mL)

Ciprofibrate 147 6 26 154 6 27 4.7 NS
Gemfibrozil 151 6 30 147 6 35 22.6 NS

Abbreviation: NS, not significant.
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Safety

Liver function tests were not modified by either treatment
(Table 3). No patient had a significant modification on any of
the safety laboratory tests. There were no incidents of neither
myopathy nor liver dysfunction. No persistent elevations in
ALT, AST, or CPK, defined as potentially clinically relevant,
were reported during the course of the study. None of the
symptoms registered during the trial was related to the study
drugs. The most frequently reported symptom was dizziness (4
cases in the ciprofibrate group and 1 in the gemfibrozil group).

DISCUSSION

Mixed hyperlipidemia is 1 of the more difficult dyslipi-
demias to treat because of the need to decrease simultaneously
abnormally high levels of both plasma triglycerides and cho-
lesterol.1 The dyslipidemia is caused by the plasma accumula-
tion of usually more than 1 kind of atherogenic lipoprotein18;
the coexistence of several potentially atherogenic defects pos-
sibly explains the increased coronary risk observed in epide-
miologic studies.

The results reported here are a good example of the thera-
peutic response to fibrates of patients with mixed hyperlipid-
emia. A significant improvement in plasma triglycerides and
HDL-C concentrations resulted from the administration of both
drugs, ciprofibrate and gemfibrozil. No statistically significant
differences were found between the treatments. Our results are
in accordance with previous reports.19 Bruckert et al19 com-
pared the safety and efficacy of ciprofibrate (100 mg daily) and
gemfibrozil (900 mg daily) in type IIa and IIb hyperlipidemias.
No difference in the effects of the drugs on triglycerides and
HDL-C was found.

In this report, the majority of the patients reached the ther-
apeutic goals for HDL-C. More than 90% of cases normalized
their HDL-C at the end of the trial. A reduction in the apoli-
poprotein B, VLDL-C, and non–HDL-C concentrations were
observed. However, as expected, the LDL-C concentrations
were not significantly modified by the fibrates. Only a small
percentage of the cases (16.4%v 12.6% for ciprofibrate and
gemfibrozil, respectively) have normal levels of apoprotein B
or non–HDL-C at the end of the trial. These data clearly show that
complete normalization of the lipid profile could be achieved in
the mixed hyperlipidemia cases using a fibrate for 2 months.
However, to attain the therapeutic goals suggested by the most
recently published consensus,20 these data suggest that a signifi-
cant proportion of cases might need the addition of a statin.

The use of statins for the treatment of mixed hyperlipidemia
results in less than ideal lipid reductions. Farnier et al21 recently
compared the actions of several doses of cerivastatin witht
gemfibrozil. The fibrate decreased apoprotein B concentrations
in the same magnitude (21.3%) as the highest dose (0.3 mg/d)
of cerivastatin. As expected, the triglyceride reduction was
significantly higher during gemfibrozil (50.3%v 20.3% at 0.3
mg/d of cerivastatin), but the LDL change was higher after the
statin (23.6%v 8.2%). Unfortunately, the investigators did not
present the percent of patients who achieved the therapeutic
goals, but based of the baseline concentrations of plasma tri-
glycerides (2766 80 mg/dL) and LDL-C (2006 30 mg/dL),
only few cases may have attained it. Our results are very similar

to the response observed after gemfibrozil therapy by Farnier et
al.21 These data show the potential need for combination ther-
apy (statin plus fibrate) in a significant percent of patients with
mixed hyperlipidemia.22-26 Although, in the past, use of statin-
fibrate combinations was limited because of reports of in-
creased risk of myopathy, growing evidence indicates that
statin-fibrate combinations can be used safely for prolonged
periods.22 Two long-term studies (one 3-year and one 4-year
study) designed to assess the safety of this combination proved the
lack of significant muscle or liver toxicity of the treatment.27,28

The different effects observed in this report on LDL-C,
apoprotein B, and non–HDL-C concentrations seem to be, in
some way, discrepant. However, the results may be caused by
the limitations of using LDL-C as the main parameter of
efficacy in mixed hyperlipidemia subjects.29 Some accumula-
tion of almost every subclass of the apoprotein B containing
lipoproteins could be shown in these cases. The LDL-C con-
centrations underestimate the risk, because this parameter only
represents a proportion of the lipoproteins accumulated in the
plasma.30 We believe that the apoprotein B concentration gives
a more appropriate estimation of the risk and the effects of the
treatment. Also, non–HDL-C concentrations could be used as
an alternative.20,31 In accordance with these statements is the
observation that in several studies,32,33LDL-C was an indepen-
dent predictor for cardiovascular mortality only in subjects with
fasting triglycerides below 400 mg/dL, non–HDL-C remained
the significant predictor even after inclusion of the hyper-
trygliceridemic subjects. Based on this evidence, non–HDL-C
and/or apoprotein B concentrations could be considered the
primary efficacy parameter, instead of LDL-C, in patients with
mixed hyperlipidemia.

In this report, the efficacy of ciprofibrate and gemfibrozil for
the treatment of mixed hyperlipidemia was compared in a
group of patients carefully selected for similar lipid profiles.
This approach limits the variability of responses due to the
baseline characteristics of the population. Possible limitations
of the study include the lack of family lipid profiles and apoE
genotyping of the study patients. However, it is very unlikely
that dysbetalipoproteinemia was a major cause of mixed hy-
perliperlipidemia in this population. This statement is based on
the almost complete absence of the apo e2 allele in the Mexican
population34,35and the poor LDL response observed with both
drugs in our patients. In this homogeneous population, the
effects of treatments on the lipid profile were remarkably
similar. The only significant difference was observed in the
ability of ciprofibrate to reduce fibrinogen concentration.36

Fibrinogen has been found as an independent predictor for
cardiovascular mortality in several studies,37,38 but still it re-
mains to be shown that lowering fibrinogen concentrations
decreases the number of coronary events.

In conclusion, ciprofibrate and gemfibrozil are well-tolerated
and efficacious treatments for mixed hyperlipidemia. In this
trial, significant reductions in triglycerides (around 50%), non–
HDL-C (19%), and apolipoprotein B (18%) were achieved with
both drugs. The HDL-C concentration was increased above 35
mg/dL in the majority of cases. A significant fibrinogen reduc-
tion was observed with the use of ciprofibrate treatment. These
positive effects might improve the atherothrombotic process
and induce a positive clinical effect.
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