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A B S T R A C T

We investigated the association of adherence to the Mediterranean diet and other risk factors for dyslipidemia in

HIV-infected Croatian patients during the first year of highly active antiretroviral therapy (HAART). Adherence to the

Mediterranean diet was determined by a 150-item questionnaire; a 0 to 9-point diet scale was created that stratified re-

spondents as having low adherence (<4 points) and moderate to high adherence (� 4 points). We interviewed 117 partici-

pants between May 2004 and June 2005 and abstracted their serum lipid measurements taken during the first year of

HAART. The values of total cholesterol, HDL-cholesterol, LDL-cholesterol and triglycerides increased most prominently

in the first 3 to 6 months after initiation of HAART (average increase at 3 months: 25% for total cholesterol, 22% for

LDL-cholesterol, 18% for HDL-cholesterol and 43% for triglycerides). A Mediterranean diet and physical activity had no

effect on serum lipids. The mean total cholesterol was higher in participants receiving a combination of a non-nucleoside

reverse transcriptase inhibitor and a protease inhibitor compared to participants receiving a combination of nucleoside

analogs with a non-nucleoside analog or a combination of nucleoside analogs and a protease inhibitor. Among individ-

ual drug treatments, indinavir/ritonavir had the most unfavorable lipid profile. We conclude that adherence to a Medi-

terranean diet does not influence serum lipid profiles during the first year of HAART.
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Introduction

Abnormalities in lipid metabolism have been reported

among patients infected with the human immunodefi-

ciency virus (HIV) even before the introduction of highly

active antiretroviral therapy (HAART)1–3. Elevated lev-

els of triglycerides and decreased total cholesterol and

HDL-cholesterol have been shown to be positively corre-

lated with the progression of HIV infection and have be-

come a common finding in AIDS1.

Results of cross-sectional and longitudinal studies re-

ported dyslipidemia in participants treated with all three

drug classes, including protease inhibitors (PI)4–9, nu-

cleoside reverse transcriptase inhibitors (NRTIs)10,11,

and non-nucleoside reverse transcriptase inhibitors

(NNRTI)11–15. Changes in lipid metabolism due to treat-

ment with these drugs include increases in total chole-

sterol6,9,16, high-density lipoprotein (HDL)-choleste-

rol17–21, low-density lipoprotein (LDL)-cholesterol16,22–24,

and triglycerides17,25.

We have previously reported that moderate to high

adherence to the Mediterranean diet was associated with

a lower risk of clinical lipohypertrophy in 136 Croatian

HIV-infected patients on HAART26. Non-smokers who at

least moderately adhered to the Mediterranean diet had

a lower risk of clinical lipoatrophy26. The purpose of this

study was to estimate the magnitude of lipid changes and

identify risk factors that influence lipid metabolism dur-

ing the first year of HAART. We were specifically inter-

ested in whether adherence to the Mediterranean diet

was associated with fewer lipid alterations in Croatian

patients.
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Patients and Methods

Study population

The present report includes 117 of 136 participants

from the study on the effect of the Mediterranean diet on

body shape changes during HAART because baseline

(prior to HAART) lipid measurements were not available

for 19 participants. We assessed body shape changes and

adherence to the Mediterranean diet between May 2004

to June 2005. We abstracted data on lipids and other bio-

chemical measurements from the electronic database of

the Outpatient HIV/AIDS Department at the University

Hospital for Infectious Diseases in Zagreb, Croatia which

provides centralized care for all HIV-infected patients27.

We included measurements taken from July 1997 to May

2005.

Inclusion and exclusion criteria

Male or female outpatients were eligible for study if

they were older than 18 years of age, had documented

HIV infection, had received HAART for at least one year,

and had serum lipid measurements before start of HAART

available. We excluded participants if they had uncon-

trolled opportunistic infections or disseminated malig-

nancies or were pregnant or breast feeding.

Dietary assessment

We assessed adherence to the Mediterranean diet

through a 150-item, interviewer-administered semi-

-quantitative food-frequency questionnaire provided by

Antonia Trichopoulou28 and translated into Croatian.

For each of the items in the questionnaire, subjects re-

ported frequency of consumption and portion size, and

the average monthly intake was divided into daily por-

tions. To assist in accurate determination of portions, we

provided 76 photographs depicting typical portion sizes.

We divided items into 12 food groups: potatoes, vegeta-

bles, legumes, fruit and nuts, dairy products, cereals,

meat, poultry, fish, olive oil, eggs and alcoholic beverages.

For each participant, intake of each of the indicated

groups in grams per day and total energy intake were cal-

culated. Potatoes were added to the cereal group and

poultry was combined with meat to form single catego-

ries. We also calculated the ratio of monounsaturated

fats to saturated fats. We used the 10-point Mediterra-

nean diet scale developed by Trichopoulou A. et al28 to

determine dietary influence. For each subject, a value of

0 or 1 was assigned for each of the nine components of

the Mediterranean diet instrument. We used the gen-

der-specific median consumption value as the cutoff

point in each food category. For the six beneficial catego-

ries (vegetable, legumes, fruits and nuts, cereal, fish and

monounsaturated fat to saturated fat ratio) we assigned

a value of 0 to subjects who consumed an amount below

the median. For the two animal protein categories (meat

plus poultry, and dairy), a value of 1 was assigned to sub-

jects who consumed an amount below the median for

each of these categories. For ethanol consumption, we as-

signed a value of 1 to men who consumed �10 grams per

day and to women who consumed �5 grams per day. The

Mediterranean diet score ranged from 0 to 9, with higher

scores indicating greater adherence to the traditional

Mediterranean diet. Because of the small number of par-

ticipants in our study, we dichotomized the Mediterra-

nean diet score into below the median (<4 points, indi-

cating low adherence to the Mediterranean diet) and at

or above the median (�4 points, indicating moderate to

high adherence to the Mediterranean diet).

Energy expenditure

Energy expenditure was assessed through the seven-

-item International Physical Activity Questionnaire29,

translated into Croatian. This questionnaire measures

self-reported physical activity. The information collected

on the time spent walking, in moderate intensity and vig-

orous activity was used to estimate total weekly physical

activity. We estimated physical activity using a weighted

energy coefficient, the metabolic equivalent (MET). One

MET-minute score is defined as the number of calories

that a 60 kg person spends during calm sitting. For any

kinds of walking we used 3.3 METs, for moderate physi-

cal activity we used 4 METs, and for vigorous physical ac-

tivity we used 8 METs. We multiplied the MET value by

the time spending on each of these activities. We ex-

pressed total physical activity was in minutes per week

and recalculated it in hours per days.

Biologic measures

We measured plasma total cholesterol, HDL-choles-

terol, LDL-cholesterol and triglycerides by standard en-

zymatic techniques and HIV RNA level using the Am-

plicor Monitor RT-PCR assay (Roche Molecular Systems)

with lower limit detection of 50 or 400 copies/mL. We

performed CD4 lymphocyte counts by flow cytometry.

Follow up of participants

Participants generally reported for evaluation six

times over the first year of treatment with HAART, and

they had blood samples drawn at each visit by nursing

staff. The first visit was the baseline assessment before

initiation of therapy. Follow-up visits were at one month

(range 15 to 60 days), three months (range 61 to 150

days), six months (range, 151 to 240 days), nine months

(range, 241 to 330 days) and 12 months (range, 331 to

422 days).

Variables

The outcome variables were serum total cholesterol,

HDL-cholesterol, LDL-cholesterol and triglycerides,

which we assessed at every visit. The principal predictor

variable was adherence to the Mediterranean diet. We

modeled antiretroviral treatment as a time-dependent

variable. We recorded the use of each individual anti-

retroviral drug and antiretroviral class of drugs. Other

variables included in the crude or multivariate analyses

were age, gender, HIV risk behavior (heterosexual sex,

men having sex with men, or other [injection drug use,

hemophiliacs and unknown]), year of starting HAART,

history of AIDS-defining illnesses, presence of lipody-
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strophy, baseline hemoglobin, plasma viral load, CD4 cell

count, smoking status, energy expenditure, olive oil con-

sumption and alcohol intake. We dichotomized plasma

viral load at 400 copies/mL, baseline CD4 count at 50 or

200 cells per mm3, and baseline hemoglobin at the me-

dian (>123 g/L). We categorized olive oil intake as yes

and no, and compared moderate alcohol consumption

(�10 g/day) to no intake (<10 g/day) and no smoking to

current/former smoking. We assessed clinical lipoatro-

phy and lipohypertrophy subjectively by participants and

physicians as previously described30 and expressed total

physical activity in hours per day dichotomized at the

median (>9.3 MET/h/d).

Statistical analysis

We describe our data with frequencies, medians, and

interquartile ranges. The McNemar test was used to

compare dichotomized lipid measurements at baseline

with those at 12 months. We assessed the correlation be-

tween hemoglobin and total cholesterol with Pearson’s

correlation coefficient. We log-transformed the values of

triglycerides for analysis due to non-normal distribution

and examined changes in mean total cholesterol, HDL-

-cholesterol, LDL-cholesterol and triglycerides graphi-

cally over time. The crude analyses included measure-

ments of lipids over time against one independent vari-

able. In the multivariate model we added the principal

predictor (adherence to the Mediterranean diet over ti-

me) and those variables with a level of p�0.25 in crude

analyses. We performed repeated measures of analysis of

variance using the unstructured covariance matrix pa-

rameterization and explored the validity of models by

graphical presentation of the residuals. We compared the

results over time as the percentage of difference between

categories with corresponding 95% confidence intervals

and used Proc Mixed, SAS, version 9.13 (SAS Institute,

Cary, NC, U S A) for our analyses.

Results

Characteristics of the study population

A total of 117 participants (males: 96, 82%) were in-

cluded in the study. There were 696 measures of total
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TABLE 1
BASELINE CHARACTERISTIC OF 117 HIV PARTICIPANTS AT THE FIRST LIPIDS MEASUREMENT

Characteristics N or median Percentage or interquartile range

Age, years 38.8 32.5–46.2

Male gender 96 82.1

HIV transmission

MSM 52 44.4

Heterosexual 44 37.6

Intravenous drug use 12 10.3

Blood/blood product recipient 3 2.6

Unknown 6 5.1

Smoking (current or former) 79 68

Year of beginning treatment

�1999 36 30.8

2000–2001 35 29.9

�2000 46 39.3

AIDS diagnosis 56 47.9

Viral load (copies/mL) 209 000 74 604–640 000

CD4 count (cells/mm3) 85 30–201

Weight (kg) 76 64–83

Body Mass Index 23.9 21.6–26.1

Hemoglobin g/L 123 110–138

Lipids (mmol/L)

Cholesterol 4.1 3.6–4.8

HDL-cholesterol 0.9 0.6–1.1

LDL-cholesterol 2.5 2.0–3.2

Triglycerides 1.6 1.2–2.0

Initial HAART

NNRTI + PI 14 12

Two NRTIs + NNRTI 30 25.6

Two NRTIs + PI 73 62.4

NNRTI – nonnucleoside reverse transcriptase inhibitor, PI – protease inhibitor, NRTIs – nucleoside reverse transcriptase inhibitors,

MSM– men who have sex with men, HAART– highly active antiretroviral therapy



cholesterol, 676 measures of HDL-cholesterol, 613 mea-

sures of LDL-cholesterol, and 696 measures of triglycer-

ides. The main demographic and clinical characteristics

are presented on Table 1. The values of total cholesterol,

HDL-cholesterol, LDL-cholesterol and triglycerides in-

creased most prominently in the first 3 to 6 months after

initiation of HAART (average increase at 3 months: 25%

for total cholesterol, 22% for LDL-cholesterol, 18% for

HDL-cholesterol and 43% for triglycerides). At baseline

we observed a total cholesterol level >5 mmol/L in 21

(18%) participants, an HDL-cholesterol level >1 mmol/L

in 33 (28%), an LDL-cholesterol level >3 mmol/L in 33

(28%), and a triglyceride level >1.7 mmol/L in 52 (44%)

participants. After 12 month of HAART treatment, we

found total cholesterol >5 mmol/L in 74 (64%) partici-

pants (p<0.001), HDL-cholesterol >1 mmol/L in 54 (47%)

(p<0.002), LDL-cholesterol >3 mmol/L in 65 (56%) (p<0.001),

and triglycerides >1.7 mmol/L in 74 (64%) (p<0.001).

We assessed that 78 (67%) of participants adhered

moderately or highly to the Mediterranean diet. Partici-

pants with adherence to the Mediterranean diet did not

differ from those without adherence with respect to the

following baseline total cholesterol, HDL-cholesterol,

LDL-cholesterol, or triglycerides. Among the 117 HIV-in-

fected participants, 73 (62%) were exposed to the combi-

nation of two nucleoside reverse transcriptase inhibitors

(NRTI) plus a protease inhibitor (PI), 30 (26%) to the

combination of two NRTIs plus a non-nucleoside reverse

transcriptase inhibitor (NNRTI), and 14 (12%) exposed

to the combination of one NNRTI plus one PI.

Dietary assessments and energy expenditure

There was no statistically significant difference be-

tween serum lipid level and adherence to the Mediterra-

nean diet based on dichotomized Mediterranean diet

score. The mean difference in total cholesterol, HDL-cho-

lesterol, LDL-cholesterol and triglycerides between those

who did not adhere to those who adhered to the Mediter-

ranean diet was 0.1% (95% CI –1.5 to 1.6; p=0.975), 1.5%

(95% CI –1.0 to 3.7; p=0.778), –3.9% (95% CI –6.6 to –1.5;

p=0.460), –11.9% (95% CI –19.1 to –6.4; p=0.256) re-

spectively. Olive oil consumption was also not associated

with decreased lipids level. Seventy-four (63%) partici-

pants reported low-to-moderate (median 13.5 g/day) olive

oil intake. Moderate ethanol intake had no effect on se-

rum total cholesterol, LDL-cholesterol, and triglyceride

level. Participants who consumed moderate amounts of

ethanol (�10 g/d) had less HDL-cholesterol than those

with less or no ethanol intake (Table 2). There was no

statistically significant difference between serum lipid

level and energy intake.
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TABLE 2
RELATIONSHIP BETWEEN PATIENTS CHARACTERISTICS AND CHANGE IN SERUM TOTAL CHOLESTEROL, HDL-CHOLESTEROL,

LDL-CHOLESTEROL LEVEL IN 117 PARTICIPANTS, MULTIVARIATE ANALYSIS

Characteristics
Total cholesterol HDL-cholesterol LDL-cholesterol

Estimate 95% CI Estimate 95% CI Estimate 95% CI

Age >39, years –9.2% a* –9.4% –9.0% –13.0% a* –13.4% –12.6%

Gender, male 2.8% –1.0% 6.2% 15.8%* 12.0% 19.0% –6.4%a –14.2% 0.2%

HIV transmission category

Heterosexuals vs. other –9.6%* –13.0% –6.7% –10.9% –16.1% –6.5%

Homosexuals vs. other –7.6% –9.8% –5.7% –13.3%* 17.4% –9.9%

Aids defining diagnosis –2,3% –2.5% 2.1%

Lipoatrophy 9.0% 8.2% 9.9%

Lipohipertrophy 10.3% 9.5% 11.3%

Viral load (>400 copies/mL) 5.1%* 4.6% 5.7%

CD4 count >200 cells/mm3 –2.5% –2.8% –2.1% –6.8% –7.0% –6.7%

CD4 count >50 cells/mm3 –14.1%* –16.8% –11.8%

Hemoglobin >123 g/L –10.2%* –10.7% –9.6% –12.7%* –13.1% –12.1%

Mediterranean diet –0.9% –2.2% –0.2% 0.7% –1.5% 2.5% –6.6% –9.0% –4.6%

Ethanol �10 g/d vs. <10 g/d 18.2%* 14.1% 23.3%

Smoking –6.8%* –8.3% –5.4% –11.3%* –14.5% –8.7%

Treatment

NNRTI+PI vs. two NRTIs+NNRTI –10.5%* –10.9% 10.0% 5.6% 1.8% 10.6% –1.9% –4.1% 0.9%

NNRTI+PI vs. two NRTIs+PI –8.8%* –10.0% –7,5% 0.7% –4.1% 7.1% –3.4% –6.3% 0.4%

a Variable had time interaction and results at twelve month are presented.

* Parameters were statistically significant (P<0.05).

NNRTI – nonnucleoside reverse transcriptase inhibitor, NRTIs – nucleoside reverse transcriptase inhibitors, PI – protease inhibitor,

CI – confidence interval

The characteristics +/– the percentage gives the value of the variable without the given characteristics.



Factors related to lipid changes

In the multivariate analysis, we found that age >39

years, heterosexual transmission, baseline hemoglobin

>123 g/L, smoking or former smoking, treatment with

NNRTI plus PI, and use of stavudine and indinavir/

ritonavir were associated with higher levels of choles-

terol (Table 2 and 3). Viral load >400 copies/mL was

associated with lower levels of total cholesterol (Table 2).

Hemoglobin levels were inversely correlated with total

cholesterol levels; i.e. participants with lower levels of

hemoglobin had lower level of total cholesterol (p<.001).
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TABLE 3
RELATIONSHIP BETWEEN ANTIRETROVIRAL DRUGS AND CHANGES IN SERUM TOTAL CHOLESTEROL, HDL-CHOLESTEROL,

LDL-CHOLESTEROL LEVEL, MULTIVARIATE ANALYSIS

Drug
Total cholesterola HDL-cholesterolb LDL-cholesterolc

Estimate 95% CI Estimate 95% CI Estimate 95% CI

Zidovudine 13.4%d * 12.8% 14.0% –2.2% –2.8% –1.5% 12.1%d * 11.7% 12.6%

Stavudine –6.8%d * –7.5% –6.0% 6.1% 5.5% 6.9% –9.4%* –10.5% –8.2%

Lamivudine 1.6% 0.2% 3.2% –8.7% –14.4% –3.1% 1.7% –1.3% 4.2%

Efavirenz –1.7% –1.8% –1.6% 2.2% 1.1% 3.6% 2.0%d 1.1% 3.0%

Indinavir 0.4% –0.5% 1.4% 35.0%d* 27.0% 45.8% –0.8%d –2.5% 1.3%

Ritonavir/Indinavir –22.1%d * –23.6% –20.3% 16.9%* 10.2% 25.7% –8.3% –10.7% –5.3%

Lopinavir/Ritonavir 3.4% –0.7% 6.5% –10.4% –13.8% –6.2% 7.9% 3.2% 14.1%

a Adjusted for time, age, gender, HIV transmission, viral load, CD4 lymphocytes, hemoglobin, smoking, Mediterranean diet and one

particular drug.
b Adjusted for time, gender, AIDS diagnosis, lipoatrophy, lipohypertrophy, CD4 count >50 cells/mm3, ethanol consumption,

Mediterranean diet and one particular drug.
c Adjusted for time, age, gender, HIV transmission, CD4 count >200 cells/mm3, hemoglobin, smoking, Mediterranean diet and one

particular drug.
d Variable had time interaction. The results at 12 months are presented.
* Parameters were statistically significant (P<0.05).

The characteristics +/– the percentage gives the value of the variable without the given characteristics.

TABLE 4
RELATIONSHIP BETWEEN VARIABLES AND PARTICULAR ANTIRETROVIRAL DRUGS AND CHANGE IN SERUM TRIGLYCERIDE LEVEL,

MULTIVARIATE ANALYSIS

Variablesa Estimate 95% Confidence interval

Gender male –11.8% –25.2% 2.0%

CD4 count >200 cells/mm3 19.8% 12.0% 33.1%

Mediterranean diet –9.4% –16.2% –4.5%

Treatment

NNRTI+PI vs. two NRTIs+NNRTI –26.7% –28.6% 25.7%

two NRTIs+PI vs. two NRTIs+NNRTI –26.9%* –36.1% –20.4%

Antiretroviral drugsb

Zidovudine 27.0%c * 23.1% 33.2%

Stavudine –19.0%c –19.4% –18.5%

Lamivudine –14.7% –26.7% –6.1%

Efavirenz 17.6% 13.4% 24.2%

Indinavir 43.5%* 26.3% 78.1%

Indinavir/Ritonavir –42.7% c * –44.3% –40.3%

Lopinavir/ritonavir –6.7% –13.2% 4.5%

a Included in the model: time, gender, CD4 count >200 cells/mm3, Mediterranean diet and type of antiretroviral treatment.
b Included in the model time, gender, CD4 count >200 cells/mm3, Mediterranean diet an the particular drug.
c Variable had time interaction. The result from the measurement at twelve months is shown.
* Parameters were statistically significant (P<0.05).

NNRTI – non-nucleoside reverse transcriptase inhibitors, NRTIs – nucleoside reverse transcriptase inhibitors, PI – protease inhibitor.

The characteristics +/– the percentage gives the value of the variable without the given characteristics.



Higher levels of HDL-cholesterol were associated with a

baseline CD4 cell count >50 cells/mm3, while male gen-

der, use of indinavir, and indinavir/ritonavir were associ-

ated with lower levels HDL-cholesterol (Table 2 and 3).

Factors related to levels of LDL-cholesterol were similar

to those found for total cholesterol (Table 2 and 3). In

crude analyses, triglyceride levels were significantly hi-

gher in participants treated with the combination of two

NRTIs plus PI compared to participants treated with two

NRTIs plus one NNRTI (–27.1%, 95% CI –35.9– 20.1%,

p<0.005). Treatment with indinavir/ritonavir (–40.4%,

95% CI –43.1–36.3%, p<0.001) increased the level of tri-

glycerides most among the various treatments.

In the multivariate analysis, participants treated with

two NRTIs plus PI combination had higher triglycerides

levels than participants treated with two NRTIs plus

NNRTI (Table 4). The use of indinavir/ritonavir was as-

sociated with highest levels of triglycerides (Table 4).

Discussion

We found no association between plasma lipid chan-

ges during the first year of HAART and adherence to the

Mediterranean diet. This is similar to the non-HIV in-

fected population where adherence to the Mediterranean

diet does not correlated well with levels of serum lipids31.

It is believed that the protective effects of the Mediterra-

nean diet are not related to serum concentrations of to-

tal, LDL, or HDL-cholesterol but rather to changes ob-

served in plasma fatty acids32. Controlled feeding studies

have shown that the Mediterranean diet, where mono-

unsaturated and polyunsaturated intake was relatively

high, largely from olive oil, did reduce LDL-cholesterol

and triglycerides and increased HDL-cholesterol33. In a

randomized trial for management of hypercholesterol-

emia in patients on PI-containing HAART, pravastatin

and dietary advice lowered cholesterol levels, whereas di-

etary advice alone had no effect on lipid levels34.

We also did not find an association between adherence

to the Mediterranean diet and energy intake or a correla-

tion between plasma lipids and energy intake. There also

appeared to be no beneficial effect of physical activity on

lipid levels. Recent clinical trials have not demonstrated

a consistent change in lipid levels in patients undertak-

ing aerobic exercise35,36. Earlier clinical trials showed a

beneficial effect of exercise on lipids levels in HIV in-

fected persons treated with HAART37–39. We found, as

others have, a significant increase in lipids after initia-

tion of HAART9,17,18,21,40,41. This increase was most prom-

inent during the first three months of therapy17,21,41.

The most frequent NNRTI plus PI combinations used

in our study were lopinavir/ritonavir plus efavirenz or

indinavir plus efavirenz. Similarly to other larger multi-

center cohort studies, participants treated with a NNRTI

plus PI combinations had more pronounced elevations of

total cholesterol compared to patients taking two NRTIs

plus NNRTI and two NRTIs plus PI14,42.

The two most commonly used NRTIs in our study

were stavudine and zidovudine. Treatment with stavu-

dine was associated with increased total cholesterol com-

pared with zidovudine and this has also been previously

described11,43. In earlier studies stavudine was rarely

changed, because PIs were believed to cause lipid eleva-

tions44,45. Because of the association with lipoatrophy,

stavudine is today seldom used as first-line nucleoside

treatment in developed countries46, but it is still used in

developing countries with limited choices of antiretro-

viral drugs46–48.

We also confirmed that older age is associated with

higher levels of total cholesterol and LDL cholesterol

(Table 2)11,14,49,50. Participants with lower levels of base-

line hemoglobin (<123 g/L) were more likely to have

lower levels of total cholesterol and LDL-cholesterol.

This might be a reflection of the more severe HIV disease

in participants with lower hemoglobin levels. Also, base-

line low levels of CD4 cells (<50 cells/mm3) in serum

were associated with lower HDL-cholesterol concentra-

tions and this has also been previously reported14,51,52. A

detectable viral load of >400 copies/mL of HIV RNA was

most probably a result of non-adherence, so it is not sur-

prising that it was associated with lower levels of total

cholesterol as suggested by Friis-Moller et al.14.

Prevalence of smoking or former smoking was high

(67%; current smokers, 49%) in our study population.

However, current smoking was lower in our study popu-

lation compared to findings from Italy (60%)53, Swiss

(57%)54, and Norway (54.5%)55. Smoking or former smo-

king was associated with higher levels of total cholesterol

and LDL-cholesterol. Cigarette smoking is known to in-

crease total cholesterol, LDL-cholesterol and triglycer-

ides, while decreasing HDL-cholesterol56. It has been

shown that cigarette smoking induces oxidative modifi-

cation of plasma LDL and this may subsequently pro-

mote the atherogenic process57.

Limitations of the study should be noted. Patients are

instructed to come to routine visits at our outpatient

HIV/AIDS Center in a fasting state. However, this is not

always the case and there were no records in our data-

base on the fasting status. This might have affected some

of our results, particularly the levels of LDL-cholesterol

and triglycerides. There was also a relatively large time

span (from July 1997 to May 2004) when HAART was

initiated. Since the interview about adherence to the

Mediterranean diet took place from May 2004 to June

2005 some of the patients might have changed their diet

since they started of HAART. However, our findings of

the relationship between various HAART regimens and

individual antiretroviral drugs are very consistent with

previous reports.

This study provides important information on lipid

changes and factors associated with their increase dur-

ing the first year of HAART in Croatian patients. It

should be noted that the benefits of Mediterranean diet

in terms of survival are beyond the changes in lipids.

Further studies are needed to evaluate whether adher-

ence to the Mediterranean diet of HIV infected patients

treated with HAART is beneficial in terms of prolonged

survival.

D. Tur~inov et al.: Dyslipidemia, Mediterranean Diet and HAART, Coll. Antropol. 33 (2009) 2: 423–430

428



R E F E R E N C E S

1. GRUNFELD C, KOTLER DP, HAMADEH R, TIERNEY A, WANG

J, PIERSON RN, Am J Med, 86 (1989) 27. — 2. GRUNFELD C, PANG M,

DOERRLER W, SHIGENAGA JK, JENSEN P, FEINGOLD KR, J Clin

Endocrinol Metab, 74 (1992) 1045. — 3. CONSTANS J, PELLEGRIN JL,

PEUCHANT E, DUMON MF, PELLEGRIN I, SERGEANT C, SIMO-

NOFF M, BROSSARD G, BARBEAU P, FLEURY H, ET AL., Eur J Clin

Invest, 24 (1994) 416. — 4. MILINKOVIC A, Coll Antropol, 30 Suppl 2

(2006) 59. — 5. CARR A, SAMARAS K, BURTON S, LAW M, FREUND J,

CHISHOLM DJ, COOPER DA, Aids, 12 (1998) F51. — 6. CARR A, SAM-

ARAS K, THORISDOTTIR A, KAUFMANN GR, CHISHOLM DJ, COO-

PER DA, Lancet, 353 (1999) 2093. — 7. PERIARD D, TELENTI A, SU-

DRE P, CHESEAUX JJ, HALFON P, REYMOND MJ, MARCOVINA SM,

GLAUSER MP, NICOD P, DARIOLI R, MOOSER V, Circulation, 100

(1999) 700. — 8. PENZAK SR, CHUCK SK, Scand J Infect Dis, 32 (2000)

111. — 9. MULLIGAN K, GRUNFELD C, TAI VW, ALGREN H, PANG

M, CHERNOFF DN, LO JC, SCHAMBELAN M, J Acquir Immune Defic

Syndr, 23 (2000) 35. — 10. SAINT-MARC T, PARTISANI M, POIZOT-

-MARTIN I, BRUNO F, ROUVIERE O, LANG JM, GASTAUT JA, TOU-

RAINE JL, Aids, 13 (1999) 1659. — 11. JONES R, SAWLESHWARKAR

S, MICHAILIDIS C, JACKSON A, MANDALIA S, STEBBING J, BOWER

M, NELSON M, GAZZARD BG, MOYLE GJ, HIV Med, 6 (2005) 396. —

12. BONNET F, BONAREK M, DE WITTE S, BEYLOT J, MORLAT P,

Clin Infect Dis, 35 (2002) 776. — 13. ESTRADA V, DE VILLAR NG, LAR-

RAD MT, LOPEZ AG, FERNANDEZ C, SERRANO-RIOS M, Clin Infect

Dis, 35 (2002) 69. — 14. FRIIS-MOLLER N, WEBER R, REISS P, THIE-

BAUT R, KIRK O, D’ARMINIO MONFORTE A, PRADIER C, MOR-

FELDT L, MATEU S, LAW M, EL-SADR W, DE WIT S, SABIN CA,

PHILLIPS AN, LUNDGREN JD, Aids, 17 (2003) 1179. — 15. RIMLAND

D, GUEST JL, HERNANDEZ I, DEL RIO C, LE NA, BROWN WV, HIV

Med, 6 (2005) 326. — 16. SAFRIN S, GRUNFELD C, Aids, 13 (1999)

2493. — 17. MARTINEZ E, DOMINGO P, GALINDO MJ, MILINKOVIC

A, ARROYO JA, BALDOVI F, LARROUSSE M, LEON A, DE LAZZARI E,

GATELL JM, Clin Infect Dis, 38 (2004) 1017. — 18. VAN DER VALK M,

KASTELEIN JJ, MURPHY RL, VAN LETH F, KATLAMA C, HORBAN

A, GLESBY M, BEHRENS G, CLOTET B, STELLATO RK, MOLHUI-

ZEN HO, REISS P, Aids, 15 (2001) 2407. — 19. NEGREDO E, CRUZ L,

PAREDES R, RUIZ L, FUMAZ CR, BONJOCH A, GEL S, TULDRA A,

BALAGUE M, JOHNSTON S, ARNO A, JOU A, TURAL C, SIRERA G,

ROMEU J, CLOTET B, Clin Infect Dis, 34 (2002) 504. — 20. TASHIMA

KT, BAUSSERMAN L, ALT EN, AZNAR E, FLANIGAN TP, HIV Clin

Trials, 4 (2003) 29. — 21. VAN LETH F, PHANUPHAK P, STROES E,

GAZZARD B, CAHN P, RAFFI F, WOOD R, BLOCH M, KATLAMA C,

KASTELEIN JJ, SCHECHTER M, MURPHY RL, HORBAN A, HALL

DB, LANGE JM, REISS P, PLoS Med, 1 (2004) e19. — 22. ROBERTS AD,

MUESING RA, PARENTI DM, HSIA J, WASSERMAN AG, SIMON GL,

Clin Infect Dis, 29 (1999) 441. — 23. KOPPEL K, BRATT G, ERIKSSON

M, SANDSTROM E, Int J STD AIDS, 11 (2000) 451. — 24. BONNET F,

SAVES M, DROZ C, PEUCHANT E, CHENE G, BEYLOT J, MORLAT P,

J Acquir Immune Defic Syndr, 25 (2000) 199. — 25. THIEBAUT R,

DABIS F, MALVY D, JACQMIN-GADDA H, MERCIE P, VALENTINVD, J

Acquir Immune Defic Syndr, 23 (2000) 261. — 26. TURCINOV D, STAN-

LEY C, RUTHERFORD GW, NOVOTNY TE, BEGOVAC J, Eur J

Epidemiol, 24 (2009) 267. — 27. BEGOVAC J, ZEKAN A, SKOKO-PO-

LJAK D, Coll Antropol, 30 Suppl 2 (2006) 17. — 28. TRICHOPOULOU A,

COSTACOU T, BAMIA C, TRICHOPOULOS D, N Engl J Med, 348

(2003) 2599. — 29. CRAIG CL, MARSHALL AL, SJOSTROM M, BAU-

MAN AE, BOOTH ML, AINSWORTH BE, PRATT M, EKELUND U,

YNGVE A, SALLIS JF, OJA P, Med Sci Sports Exerc, 35 (2003) 1381. —

30. LICHTENSTEIN KA, WARD DJ, MOORMAN AC, DELANEY KM,

YOUNG B, PALELLA FJ, JR., RHODES PH, WOOD KC, HOLMBERG

SD, Aids, 15 (2001) 1389. — 31. BACH-FAIG A, GELEVA D, CARRASCO

JL, RIBAS-BARBA L, SERRA-MAJEM L, Public Health Nutr, 9 (2006)

1110. — 32. RENAUD S, DE LORGERIL M, DELAYE J, GUIDOLLET J,

JACQUARD F, MAMELLE N, MARTIN JL, MONJAUD I, SALEN P,

TOUBOL P, Am J Clin Nutr, 61 (1995) 1360S. — 33. WILLETT WC, Pub-

lic Health Nutr, 9 (2006) 105. — 34. MOYLE GJ, LLOYD M, REYNOLDS

B, BALDWIN C, MANDALIA S, GAZZARD BG, Aids, 15 (2001) 1503. —

35. BIRK TJ, MACARTHUR RD, LIPTON LM, LEVINE SD, J Assoc

Nurses AIDS Care, 13 (2002) 20. — 36. TERRY L, SPRINZ E, STEIN R,

MEDEIROS NB, OLIVEIRA J, RIBEIRO JP, Med Sci Sports Exerc, 38

(2006) 411. — 37. JONES SP, DORAN DA, LEATT PB, MAHER B, PIR-

MOHAMED M, Aids, 15 (2001) 2049. — 38. THONI GJ, FEDOU C,

BRUN JF, FABRE J, RENARD E, REYNES J, VARRAY A, MERCIER J,

Diabetes Metab, 28 (2002) 397. — 39. YARASHESKI KE, TEBAS P, STA-

NERSON B, CLAXTON S, MARIN D, BAE K, KENNEDY M, TANTI-

SIRIWAT W, POWDERLY WG, J Appl Physiol, 90 (2001) 133. — 40. MAL-

LON PW, MILLER J, COOPER DA, CARR A, Aids, 17 (2003) 971. — 41.

SHLAY JC, BARTSCH G, PENG G, WANG J, GRUNFELD C, GIBERT

CL, VISNEGARWALA F, RAGHAVAN SS, XIANG Y, FARROUGH M,

PERRY HE, KOTLER D, EL-SADR WM, J Acquir Immune Defic Syndr,

44 (2007) 506. — 42. CALMY A, PETOUMENOS K, LEWDEN C, LAW

M, BOCQUENTIN F, HESSE K, COOPER D, CARR A, BONNET F, HIV

Med, 8 (2007) 171. — 43. DE LUCA A, COZZI-LEPRI A, ANTINORI A,

ZACCARELLI M, BONGIOVANNI M, DI GIAMBENEDETTO S, MAR-

CONI P, CICCONI P, RESTA F, GRISORIO B, CIARDI M, CAUDA R,

MONFORTE A, Antivir Ther, 11 (2006) 609. — 44. DUBE MP, STEIN

JH, ABERG JA, FICHTENBAUM CJ, GERBER JG, TASHIMA KT, HE-

NRY WK, CURRIER JS, SPRECHER D, GLESBY MJ, Clin Infect Dis, 37

(2003) 613. — 45. GROVER SA, COUPAL L, GILMORE N, MUKHER-

JEE J, Am J Cardiol, 95 (2005) 586. — 46. DUBE MP, KOMAROW L,

MULLIGAN K, GRINSPOON SK, PARKER RA, ROBBINS GK, ROU-

BENOFF R, TEBAS P, J Acquir Immune Defic Syndr, 45 (2007) 508. —

47. NUESCH R, SRASUEBKUL P, ANANWORANICH J, RUXRUNG-

THAM K, PHANUPHAK P, DUNCOMBE C, J Antimicrob Chemother, 58

(2006) 637. — 48. PHANUPHAK P, Aids, 18 Suppl 3 (2004) S33. — 49.

EL-SADR WM, MULLIN CM, CARR A, GIBERT C, RAPPOPORT C,

VISNEGARWALA F, GRUNFELD C, RAGHAVAN SS, HIV Med, 6 (2005)

114. — 50. DE ARAUJO PS, DE ALENCAR XIMENES RA, LOPES CF,

DUARTE JY, DA SILVA MM, CARNEIRO EM, Rev Inst Med Trop Sao

Paulo, 49 (2007) 73. — 51. ZANGERLE R, SARCLETTI M, GALLATI H,

REIBNEGGER G, WACHTER H, FUCHS D, J Acquir Immune Defic

Syndr, 7 (1994) 1149. — 52. GREEN ML, J Gen Intern Med, 17 (2002)

797. — 53. DE SOCIO GV, PARRUTI G, QUIRINO T, RICCI E, SCHIL-

LACI G, ADRIANI B, MARCONI P, FRANZETTI M, MARTINELLI C,

VICHI F, PENCO G, SFARA C, MADEDDU G, BONFANTI P, J Infect, 57

(2008) 33. — 54. GLASS TR, UNGSEDHAPAND C, WOLBERS M, WE-

BER R, VERNAZZA PL, RICKENBACH M, FURRER H, BERNASCONI

E, CAVASSINI M, HIRSCHEL B, BATTEGAY M, BUCHER HC, HIV

Med, 7 (2006) 404. — 55. BERGERSEN BM, SANDVIK L, BRUUN JN,

TONSTAD S, Eur J Clin Microbiol Infect Dis, 23 (2004) 625. — 56.

CHELLAND CAMPBELL S, MOFFATT RJ, STAMFORD BA, Athero-

sclerosis, 201 (2008) 225. — 57. YAMAGUCHI Y, HAGINAKA J, MORI-

MOTO S, FUJIOKA Y, KUNITOMO M, Eur J Clin Invest, 35 (2005) 186.

J. Begovac

University Hospital for Infectious Diseases, Mirogojska 8, 10000 Zagreb, Croatia

e-mail: jbegovac@bfm.hr

D. Tur~inov et al.: Dyslipidemia, Mediterranean Diet and HAART, Coll. Antropol. 33 (2009) 2: 423–430

429



DISLIPIDEMIJA I PRIDR@AVANJE MEDITERANSKOJ PREHRANI U BOLESNIKA
IZ HRVATSKE ZA VRIJEME PRVE GODINE LIJE^ENJA VRLO DJELOTVORNOM
ANTIRETROVIRUSNOM TERAPIJOM

S A @ E T A K

Istra`ili smo pridr`avanje mediteranskoj prehrani i druge rizi~ne ~imbenike koji su povezani s dislipidemijom u

bolesnika zara`enih HIV-om iz Hrvatske za vrijeme prve godine lije~enja vrlo djelotvornom antiretrovirusnom tera-

pijom (HAART). Pridr`avanje mediteranskoj prehrani odre|eno je upitnikom od 150 pitanja; u~injena je skala od 0 do 9

stupnjeva po kojoj su ispitanici podijeljeni na one koji se slabo pridr`avaju (<4 stupnja) i one koji se umjereno do visoko

pridr`avaju (�4 stupnja). Razgovarali smo sa sto i sedamnaest sudionika od svibnja 2004 do lipnja 2005. godine, a

njihova mjerenja lipida izdvojena su iz elektronske baze podataka. Vrijednosti ukupnog kolesterola, HDL-kolesterola,

LDL-kolesterola i triglicerida najzna~ajnije su porasli u prvih tri do {est mjeseci nakon otpo~injanja lije~enja HAART-om

(prosje~no pove}anje u prva 3 mjeseca je: 25% za ukupni kolesterol, 22% za LDL-kolesterol, 18% za HDL-kolesterol i

43% za trigliceride). Mediteranska prehrana i fizi~ka aktivnost nisu utjecale na razine lipida u serumu. Srednje vri-

jednosti ukupnog kolesterola bile su vi{e u sudionika koji su lije~eni kombinacijom nenukleozidnog inhibitora reverzne

transkripraze i inhibitora proteaze ako se usporedi sa sudionicima koji su lije~eni nukleozidnim analozima sa nenu-

kleozidnim analozima ili kombinacijom nukleozidnih analoga i inhibitora proteaze. Izme|u pojedinih lijekova, lije~enje

indinavirom/ritonavirom imalo je najnepovoljniji profil lipida.
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