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The use of highly active antiretroviral therapy (HAART) in HIV-infected patients has been associated
with the development of risk factors for cardiovascular diseases (CD) including dyslipidemia and
insulin resistance, hypertriglyceridemia being the most frequent metabolic disturbance in these
patients. Fibrates are indicated when hypertriglyceridemia is accentuated and persists for over six
months. We evaluated the efficacy and safety of bezafibrate for the treatment of hypertriglyceridemia
in HIV-infected individuals on HAART. All patients received 400mg/day of bezafibrate and were
evaluated three times: Mo (pre-treatment), M1 (one month after treatment), and M2 (six months after
treatment). Fifteen adult individuals, eight males and seven females with mean age = 41.2 ± 7.97
years and triglyceride serum levels ≥ 400mg/dL were included in the study. Smoking, alcohol ingestion
and sedentarism rates were 50%, 6.66% and 60%, respectively. Family history of CD, hypertension
and diabetes mellitus was reported in 33.3%, 40% and 46.7% of the cases, respectively, while
dyslipidemia was reported by only 13.3%. More than half of the patients were using a protease
inhibitor plus a nucleotide analog transcriptase inhibitor. Eutrophy and tendency toward overweight
were observed at all three study time points. There were significant reductions in triglyceride serum
levels from Mo to M1 and from Mo to M2. No significant changes were observed in the serum levels of
creatine phosphokinase, hepatic enzymes, CD4+, CD8+ and viral load. Therefore, bezafibrate seems
to be safe and effective for the reduction of hypertriglyceridemia in HIV-infected patients on HAART.
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In 1996, the treatment of AIDS remarkably changed with
the large-scale use of a new class of antiretroviral (AR) drugs
– protease inhibitors (PI). The discovery of these agents
allowed the introduction of highly active antiretroviral therapy
(HAART), which led to a dramatic decline in the number of
deaths from AIDS [1]. However, at the same time, HIV-infection
and the use of antiretroviral therapies were found to be
associated with metabolic abnormalities, such as
lipodystrophy (fat redistribution), insulin resistance and
dyslipidemia [2-7].
In the pre-HAART era, abnormal serum triglyceride (TG)
levels in HIV-infection were considered to be a sign of a gloomy
prognosis and were associated with weight loss, body mass
depletion and low levels of total cholesterol (TC), VLDL, HDL
and LDL [8-11]. More recently, hypertriglyceridemia without
weight loss and increased TC, VLDL and LDL, or insulin
resistance and body fat redistribution have been observed in
AIDS patients [12]. A common denominator between the AIDS
patients of the past and those of the HAART era is low HDLcholesterol levels [6,9].
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The pathogenic mechanisms underlying hyperlipidemia in
HIV-infection are not clear. Several causes, still requiring
scientific corroboration, have been suggested, including
elevated circulating levels of cytokines due to chronic viral
infection [8], PI direct effects [3,5,12], AR therapy effects that
lead to sudden changes in infection severity and immunological
status, endocrinological abnormalities [6], and changes in the
activity of the complement and autoimmune reactions [6].
The risks due to hypertriglyceridemia in patients not
infected with HIV include accelerated atherosclerosis and
pancreatitis [13], but its consequences in HIV-infected
individuals are unknown. Nevertheless, recently-reported
cases of pancreatitis and premature cardiovascular disease
associated with AR therapy, are matters of concern [14,15].
Gallet et al. [15] reported the development of coronary disease
(acute myocardial infarction) in patients on PI with elevated
levels of serum TC and TG; three of them required angioplasty.
Indeed, acceleration of the atherosclerotic process following
HAART has been widely reported [16-23].
Carr et al. [14] observed lipodystrophy and hyperlipidemia
in 83% versus 4%, and 74% versus 28% of the patients on PI
and those who were not, respectively. In another study, the
use of ritonavir-saquinavir was associated with increased
levels of insulin, TG and TC, as well as severe lipodystrophy
and metabolic abnormalities [9].
The medication indicated for the treatment of dyslipidemia
includes statins and fibrates. Fibrates are recommended for
the treatment of endogenous hypertriglyceridemia when
changes in lifestyle (diet + physical activity) are not enough
or hypertriglyceridemia is too high (> 400 mg/dL) [24-26].
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Henry et al. [27] reported that dyslipoproteinemia may be
improved, but not normalized, with the use of gemfibrozil or
atorvastatin, or a combination of both, with no adverse effect
within six months following treatment. Special care should be
taken when using fibrates or statins in HIV-positive patients
on protease inhibitors because of their metabolic interaction
with the hepatic cytochrome P450 [27]. HIV-positive patients
may already have abnormalities in hepatic enzymes and could
receive other drugs with potential for undesirable interactions,
including reduction in viral suppression.
Fibrates are hypolipemic drugs whose mechanisms of
action are complex and still unclear. They are known to reduce
the flow of fatty acids to the liver, decrease VLDL hepatic
synthesis, stimulate lipoprotein-lipase activity and increase
the biliary excretion of hepatic cholesterol [28]. Several classes
of fibrates, including bezafibrate, have been used to reduce
TG serum levels. Ericsson et al. [29] observed a decrease of
21% in triglyceride levels among cardiopathic patients
receiving bezafibrate. The management and treatment of HIVinfected individuals with dyslipidemia aims at preventing
pancreatitis in cases of severe hypertriglyceridemia and
atherosclerotic diseases in hypercholesterolemia and mixed
dyslipidemias.
We evaluated the efficacy and safety of bezafibrate
(Cedur® Retard) for the treatment of hypertriglyceridemia in
HIV-1 patients on HAART.
Material and Methods
Study subjects. This study included 15 adult patients, both
males and females, with a diagnosis of HIV established by the
ELISA method and hypertriglyceridemia serum levels > 400 mg/
dL. All the patients attended the Outpatient Clinic of Nutrition
in Tropical Diseases of the Faculty of Medicine of Botucatu,
State University of São Paulo – UNESP, Brazil and were on the
same HAART regimen for at least three months. Exclusion criteria
included age < 18 years, pregnancy, hypothyroidism, diabetes
mellitus, nephritic syndrome, chronic renal failure, chronic
cholestatic hepatopathy and Cushing syndrome, use of diuretic
drugs, b-blockers, corticosteroids, contraceptives, estrogens,
progestagens or cyclosporines. The study protocol was
approved by the institutional Ethics Board, and informed
written consent was obtained from all study subjects.
Intervention. All subjects received 400 mg of oral bezafibrate
(Cedurâ Retard) once a day, after breakfast, for six months.
Data collected. All subjects were evaluated at three different
moments: baseline (Mo), 30 days (M1) and six months (M2)
following intervention. The categories of information collected
were epidemiological, clinical-nutritional, biochemical and
immunological features. At baseline, data collected included
age, gender and ethnics. The anthropometric data collected
were weight, height and abdominal circumference. In addition,
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the body mass index was calculated [BMI = weight (kg)/
height2 (m)] for the establishment of a nutritional diagnosis
based on the values proposed by the World Health
Organization (WHO) [30]. The abdominal circumference values
were analyzed according to the values associated with high
risk for cardiovascular diseases [24]. The follow-up laboratory
tests performed included total cholesterol, HDL-cholesterol,
LDL-cholesterol, triglyceride, glucose, creatine
phosphokinase (CPK), alanine aminotransferase (ALT),
aspartate aminotransferase (AST), gamma glutamil
transpeptidase (GGT), CD4+, CD8+ and viral load. Sample
collections were made after 12-hour fasting, 24-h restriction
of intense physical activity and 72-h alcohol abstention.
Biochemical and immunological tests were conducted at the
Faculty of Medicine of Botucatu, State University of São Paulo
Clinical Laboratory and Blood Center, respectively.
Statistical analysis. The data were analyzed at the Research
Support Facility of the Faculty of Medicine of Botucatu, State
University of São Paulo – UNESP, using calculations of mean
values, standard deviation and the non-parametric KruskalWallis test for comparison at each study moment. Statistical
significance was set at p<0.05.
Results
Among the 15 study subjects, eightwere males and seven
were females, and 14 were white and one was black. Mean age
was 41.2± 7.97 years. Smoking and alcohol ingestion rates
were 50% and 6.66%, respectively. At baseline, 60% of the
subjects were sedentary. In relation to family history, 33.3%
of the individuals reported cardiac diseases, 40%
hypertension, 46.7% diabetes mellitus and 13.3% dyslipidemia.
AR therapy included protease inhibitor plus nucleotide
analog transcriptase inhibitor (PI+NATI) in 54% of the cases,
nucleotide analog transcriptase inhibitor plus nucleotide
reverse transcriptase inhibitor (NATI+NRTI) in 33% and other
AR combinations in 13%. All subjects received the same
regimen for at least three months. Mean treatment duration
was 21.9±22.0 months.
The nutritional diagnosis that prevailed at the three study
moments was eutrophy with tendency towards overweight
(Figure 1). Of the 15 individuals, five (two males and three
females) showed abdominal circumference values associated
with high risk for cardiovascular diseases.
There was a significant reduction in triglyceride serum
levels (Figure 2). The serum levels of CPK as well as hepatic
enzymes remained unchanged, except for GGT, which
significantly decreased within the intervals (Figure 3). Eight
subjects were excluded from the study; seven of them dropped
out and one showed a significant increase in serum creatine
phosphokinase.
No significant changes were observed in the levels of
CD4+, CD8+ and viral load after adding bezafibrate to the
antiretroviral regimen (Figure 4).
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Figure 1. Distribution of subjects at the three study time points, according to the nutritional diagnosis based on the calculation
of body mass index (BMI)

Mo= before bezafibrate
M1 = 1 month after bezafibrate
M2 = 6 months after bezafibrate

Figure 2. Mean serum lipid pattern and glucose pattern at the three study time points

Mo: mean serum lipid pattern and glucose pattern
(mg/dL) before bezafibrate
M1: mean serum lipid pattern and glucose pattern
(mg/dL) 1 month after bezafibrate
M2: mean serum lipid pattern and glucose pattern
(mg/dL) 6 months after bezafibrate
χ² = 26,0563 – p < 0,05 – M0 > M1
M 0 > M2

Figure 3. Mean serum biochemical values at the three study time points
Mo: Mean (U/L) serum pattern of CPK and hepatic
enzymes before bezafibrate
M1: Mean (U/L) serum pattern of CPK and hepatic
enzymes one month after bezafibrate
M2: Mean (U/L) serum pattern of CPK and hepatic
enzymes six months after bezafibrate
χ² = 6,2520 – p < 0,05 – M0 > M1
M0 > M 2
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Figure 4. Mean CD4+ and CD8+ serum values and percent of undetectable viral load at the three study time points
Mo: Mean (cels/mm³) CD4+ and CD8+
serum values and percent undetectable
viral load before bezafibrate
M1: Mean (cels/mm³) CD4+ and CD8+
serum values and percent undetectable
viral load one month after bezafibrate
M2: Mean (cels/mm³) CD4+ and CD8+
serum values and percent undetectable
viral load six months after bezafibrate

Discussion
Hyperlipidemia may occur in up to 60%-80% of HIV-infected
individuals receiving HAART, including hypertriglyceridemia
in most cases (40%-100% of the individuals treated),
hypercholesterolemia in 10%-50% and hyperglycemia and
hyperinsulinemia, which are less frequent (5%-3-%) [31-35].
Some investigators have reported that high TG levels in
HIV1-infected individuals receiving HAART can also increase
the relative risk for cardiovascular diseases (CD) [36,37].
Achutt [38] reported that one third of the death causes
documented and identified in Brazil, about 260,555, were related
to CD, with dyslipidemia being a predisposing factor that can
also lead to pancreatitis [39].
In our study, the mean age was 41.2± 7.97 years, within the
distribution of notified AIDS cases in Brazil, where approximately
75% of the cases are aged 25-49 years [40]. Our data on gender
are similar to those reported in the literature, which reveal an
increase in the proportion of infected females [41]. Baseline
rates of smoking and sedentarism, which are important isolated
risk factors for CD [28,42], were 50% and 60%, respectively.
Another important aspect that is often reported is the fact
that dyslipidemia may be related to the antiretroviral regimen
used. Behrens et al. [43] and others [14,44] evaluated the lipid
pattern of HIV-1 infected individuals treated with and without
PI; they found hyperlipidemia and/or hypertriglyceridemia in
57%-74% of the individuals on PI. In our study, over 50% of
the patients were also on an antiretroviral regimen that
included at least one PI.
The nutritional diagnosis showed a predomination of
eutrophy with tendency toward overweight and obesity that,
when associated with sedentarism, are known to increase the
risk of developing dyslipidemia and hence CD [42]. Moreover, 1/
3 of the subjects had abdominal circumference values that are

associated with high risk for CD. Dolan et al. [37] also reported a
significant increase in CD rate associated with abdominal fat
accumulation in women. Thus, the association of smoking,
sedentarism, overweight and excessive body fat in HIV-infected
individuals, as well as the use of HAART, are likely to contribute
to increases in metabolic abnormalities and their consequences.
The mechanisms underlying these metabolic abnormalities
are still not completely understood. The pathways postulated
to explain HAART-associated lipid alterations include
induction of peripheral insulin resistance, inhibition of
lipoprotein-lipase caused by tumor necrosis factor-alpha, the
suppression of HIV replication or changes in endocrine
homeostasis [45].
A hypolipemic diet and physical exercises may improve
dyslipidemia, but pharmacological treatment is necessary
when dyslipidemia is excessive and persists for six months or
more. Moreover, choosing the appropriate hypolipemic drug
is difficult because of expected drug-drug interactions,
increased risk of toxicity or intolerance and poor patient
compliance to multipharmacological regimens [46-49].
Fibrates are a class of hypolipemic agents that are effective
for the treatment of hypertriglyceridemia and mixed
dyslipidemia because of their increased activity in the hepatic
synthesis of triglycerides and cholesterol, lipoprotein-lipase
and acetil-CoA-carboxylase, as well as their favorable effect
on the inhibition of peripheral lipolysis and glycemic control
[45]. These medications are also metabolized by the hepatic
cytochrome P450 and may provoke an adverse interaction
with AR agents [27].
In our study, a single daily dose of bezafibrate (400 mg)
proved effective in reducing serum triglyceride levels.
Significant reductions in triglyceride levels were observed
after one and six months. This reduction in TG serum levels
contributed towards reducing the risk of patients developing
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CD, even though normal levels were not achieved. These
findings are in agreement with literature reports; Archana et
al. [46] reported a significant decline in serum TG in 55 patients
who received 160 mg/day of fenofibrate for six months, though
they also did not normalize. Palacios et al. [50], in a prospective
study of 20 patients on HAART for at least 12 weeks, with TG
serum levels > 400 mg/dL, receiving a single dose of 200 mg of
fenofibrate for 24 weeks, reported significantly reduced but
not normal levels. Calza et al. [45] evaluated the role of several
hypolipemic drugs for the treatment of dyslipidemia in HIVinfected patients receiving HAART and reported that single
doses of bezafibrate (400 mg) and fenofibrate (200 mg)
contributed to significantly reduce TG serum levels.
Studies on the use of fibrates, especially bezafibrate, to
reduce hypertriglyceridemia in HIV-infected individuals on
HAART are scarce. Hepatic alterations have been reported in
HIV-infected patients on HAART. Fibrates, which are
metabolized by the hepatic enzymes of cytochrome P450 might
interact with AR drugs and cause toxicity, leading to increased
serum levels of hepatic transaminase and creatine
phosphokinase [51,52]. However, we did not observe these
adverse effects. There was no increase in ALT, AST, GGT and
CPK, and there were no significant changes in the values of
CD4+, CD8+ and CV. In most hypertriglycemic patients, viral
infection is under control and their immunological response
to AR therapy is good [6,9], revealing that these drugs are
effective, without undesirable side effects.
Therefore, a single 400 mg dose of bezafibrate to treat
hypertriglyceridemia in individuals receiving HAART seems
to be effective and safe and might contribute towards
decreasing risk factors for developing CD and pancreatitis.
Further studies are required to achieve a better understanding
of these metabolic alterations, with longer follow-ups, and
investigation of the pharmacological interactions with AR
agents and side effects, aiming at better management of
dyslipidemia in HIV-infected patients on HAART.
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