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Effect of dietary advice on lipid profiles in Thai HIV-infected patients with dyslipidemia
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Objectives: To investigate the effect of dietary advice based on the NCEP ATP Il guidelines on lipid profiles in HIV-
infected patients with dyslipidemia

Methods: Twenty-nine HIV-infected patients with dyslipidemia participated in this study. They were randomly assigned
into the control group (N = 14) and the intervention group (N = 15). All patients received general advice on healthy food
according to Thai Nutrition Flag, and only the patients in the intervention group additionally received dietary advice
following the NCEP ATP Il guidelines. The patients were followed every 2 months until finished the study (month 6).
Three-day dietary records were performed every visit and blood lipid profiles were determined at baseline and month 6.
Results: The results showed that after receiving dietary advice for 6 months, the patients in the intervention group
had significantly decreased percentage of calories from fat, but increased percentage of calories from carbohydrate,
compared to baselines (p < 0.05). Fat and polyunsaturated fat consumption were significantly lowered in the intervention
group compared to those in the control group at month 6 (p < 0.05). At month 6, total cholesterol (TC) and low-density
lipoprotein cholesterol (LDL-C) levels of the patients in the intervention group were significantly decreased from baselines
(p < 0.05), but these levels were not changed in the control group.

Conclusion: Dietary modification is important in managing abnormal blood lipids in HIV-infected patients with
dyslipidemia. Following the NCEP ATP llI guidelines, individual dietary advice for these patients can improve their
dietary intake and thus blood lipid profiles.

* Corresponding author: Department of Food and Pharmaceutical Chemistry, Faculty of Pharmaceutical Sciences,
Chulalongkorn University, Bangkok 10330, Thailand; Tel. +66(2)218-8295; Fax. +66(2)218-8291
E-mail address: Kulwara.M@Chula.ac.th

Introduction

AIDS (Acquired Immunodeficiency Syndrome) is a group of immunodeficiency symptoms caused by Human
Immunodeficiency Virus (HIV) infection. Treatment for HIV/AIDS with highly active antiretroviral therapy (HAART)
successfully suppresses the HIV replication and improves clinical outcomes; however, HIV-infected patients on long-
term HAART are at increased risk for developing many complications'. Dyslipidemia is one of metabolic disturbances
found to be associated with some antiretroviral therapies, particularly with nucleoside reverse transcriptase inhibitors
(NRTIs) and protease inhibitors (Pls)?3. Abnormal changes in blood lipid profiles are risk factors for cardiovascular
disease*. At present, there are no specific guidelines for management of dyslipidemia in HIV-infected patients.
Therapeutic interventions to improve blood lipid profiles usually involve low-fat intake, exercise and smoking cessation.
Drug therapy and antiretroviral therapy modification are also included. However, use of lipid-lowering drug, such as
HMG CoA reductase inhibitors (statins), with antiretroviral drugs must be considered because of drug-drug interaction®.
Therefore, the therapeutic lifestyle changes (TLC) based on the recommendations of the National Cholesterol Education
Program Adult Treatment Panel Ill (NCEP ATP lIl) guidelines for the general people is always suggested as a first line
of hypercholesterolemia management®8. Reduction of saturated fats (less than 7%) and cholesterol (less than 200 mg/
day) intakes, considerably increase in viscous (soluble) fiber (10-25 g/day) and plant stanols/sterols (2 g/day) intakes,
weight reduction, and increased physical activity are recommended.

Previous study showed that dyslipidemia could be prevented in HIV-infected patients when dietary intervention was
assigned to the patients together with the first start of HAART®. It was found that HIV-infected patients with metabolic
syndrome who received the lifestyle modification program had significant decreased systolic blood pressure and waist
circumference with no change in lipid profiles'®. However, the benefit of dietary modification on lipid profiles in HIV-
infected patients was shown in the other studies'"'2. Although appropriate dietary intake seems to have a positive impact
on lipid profiles, limited studies on specific dietary advice for HIV-associated dyslipidemia management were conducted,
especially in Thailand. This study was thus aimed to investigate the effect of dietary advice on blood lipid profiles of Thai
HIV-infected patients with dyslipidemia.
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Methods

Subjects: HIV-infected patients aged 18 years old and over were recruited from HIV-outpatient clinic at Banbung
Hospital, Chonburi Province. All of them had received stable combination antiretroviral therapy for at least 3 months
and had been diagnosed with dyslipidemia. Patients who had at least one of the followings: low-density lipoprotein
cholesterol (LDL-C) level greater than or equal to 130 mg/dl or LDL-C of 100 mg/dl if they had cardiovascular disease,
total cholesterol (TC) level at least 200 mg/dl and triglyceride (TG) level at least 150 mg/dl were included. Subjects were
excluded if they had viral load more than 400 copies/ml or 50 copies/ml after taking antiretroviral drugs every day at least
6 or 12 months respectively, had new serious opportunistic infection, received lipid-lowering drug or dietary supplement
which has an effect on lipid levels and were diagnosed with diabetes mellitus.

Study design: At the beginning of the study, each patient completed the 3-day dietary records. Blood samples were
collected to determine LDL-C, TC, TG, and high-density lipoprotein cholesterol (HDL-C). Weight and height were
measured. The patients were randomly assigned into the intervention group and the control group. At baseline, the
patients of both groups received general advice about a healthy diet daily required for Thai people based on Thai
Nutrition Flag (Bureau of Nutrition, Department of Health, Ministry of Public Health). At month 2 and month 4, the
patients completed the 3-day dietary records again, and only intervention group were given dietary advice following
NCEP ATP lll guidelines. At the end of the study (month 6), dietary intake and lipid profiles were determined again.
The study protocol was approved by the Ethics Committee of the Faculty of Pharmaceutical Sciences, Chulalongkorn
University, Bangkok, Thailand.

Dietary assessment: All participants were instructed on how to record their 3-day dietary records (2 days of the
weekdays and 1 day of the weekend). The form was done by the patients at the baseline, month 2, month 4, and month
6. The dietary record form contained the dates on which data were recorded, all items and portions of food consumed
included the name of food, portion size using standard household measuring cups and spoons, method of preparation
and cooking. The records were calculated for daily dietary intake including carbohydrate, protein, fat, cholesterol, and
dietary fiber using the software THAI NUTRISURVEY developed for Thai food by Department of Health, Ministry of
Public Health and Faculty of Tropical Medicine, Mahidol University, Thailand.

Biochemical assessment: At baseline and the end of study, 12-hour fasting blood samples were obtained from the
patients. The samples were collected for determining LDL-C, TC, TG, and HDL-C. These parameters were measured at
laboratory department of Banbung Hospital.

Statistical analysis: Continuous data were presented as mean * standard deviation (SD). Demographic data between
the two groups were compared at baseline by Chi-square tests. The differences between the data in both groups were
analyzed by independent t-test and analysis of variance (ANOVA). The paired f-test was used for comparisons of
variables within the group. For each analysis conducted, the significance level was set at the p-value < 0.05.

Results

Subject characteristics: Thirty-nine HIV-infected patients were enrolled in this study. The control group comprised of
14 patients (6 males and 8 females), and the intervention group comprised of 15 patients (7 males and 8 females). There
were no significant differences between groups at baseline for all parameters. Most of the subjects in both groups were
aged between 31-40 years old and had duration of HIV infection for 6-10 years. The most commonly prescribed HAART
regimen in the control group was the combination of stavudine, lamivudine and nevirapine (42.9%), but the combination
of zidovudine, lamivudine and nevirapine were mostly prescribed in the intervention group (26.7%). In the control group,
21.4% of the patients were underweight and overweight and 7.1% were obese, while in the intervention group, 13.3%
were overweight and obese and 6.7% were underweight.

Effect of dietary advice on dietary intake: The intakes of total energy, protein, fat, and polyunsaturated fat in the
intervention group were significantly decreased from baselines at month 6 (p < 0.05) (Table 1). After receiving dietary
advice for 6 months, the patients in the intervention group had significantly decreased percentage of calories from fat,
but increased percentage of calories from carbohydrate, compared to baselines (p < 0.05). At month 6, cholesterol
consumption of the patients in the intervention group was significantly decreased from month 2 (p < 0.05). There were
no significant changes in daily dietary intakes from baselines in the control group at month 6. The results showed that
fat and polyunsaturated fat consumption were significantly lowered in the intervention group compared to those in the
control group at month 6 (p < 0.05). At month 4, the percentage of calories from carbohydrate and dietary fiber intake of
the patients in the intervention group were significantly higher than those in the control group (p < 0.05).

Effect of dietary advice on lipid profiles: No significant differences in lipid profile at baseline between groups were
observed (Table 2). At month 6, TC and LDL-C levels of the patients in the intervention group were significantly decreased
from baselines (p < 0.05), but there were no changes of these parameters in the control group. When compared with the
control group at month 6, the patients in the intervention group had significantly lowered TC and LDL-C levels (p < 0.05).

Discussion

The present study revealed the importance of dietary advice on dietary blood lipid profiles. The results showed that
HIV-infected patients who received dietary advice based on NCEPT ATP Il for 6 months had significant reduced blood
TC and LDL-C levels, compared to their baselines and the levels of these parameters in the control group. In this study,
the patients consumed daily calories from carbohydrate less than 50%, from protein more than 15% and from fat more
than 25%. These were considered inappropriate as the intake did not follow NCEP ATP IIl guidelines. In addition, they
consumed more polyunsaturated fat and cholesterol but less dietary fiber than recommendations.
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Table 2 Blood lipid profiles of the patients at baseline and month 6

Control group (n = 14) Intervention group (n = 15)
Parameters
Baseline Month 6 Baseline Month 6
TC (mg/dl) 204.28 + 19.73 215.86 + 31.30 199.13 + 37.41 170.00 £ 26.01a°
TG (mg/dl) 182.21 £ 93.23 162.71 £ 84.83 143.60 + 80.03 124.27 + 55.50
HDL-C (mg/dl) 50.79 + 8.62 52.93+9.26 56.07 + 16.83 54.33 + 15.86

LDL-C (mg/dI) 119.29 + 32.79 130.50 + 36.03 114.53 + 37.71 91.07 £ 20.612*

Data are expressed as mean * standard deviation (SD); TC = Total cholesterol; TG = Triglyceride;
HDL-C = High-density lipoprotein cholesterol; LDL-C = Low-density lipoprotein cholesterol;
a Significant difference within group (p < 0.05); * Significant difference between group at month 6 (p < 0.05)

The results agreed with the previous study that the HIV-infected patients who received antiretroviral therapy consumed
high energy from fat'. The study by Duran et al.’ also indicated that most of the HIV-infected patients needed to
improve their dietary intake. After dietary intervention, the patients in the intervention group significantly consumed less
fat, polyunsaturated fat and cholesterol, but more calories from carbohydrate, compared to baseline. These findings
supported the results from the others®™".

This study showed that the HIV-infected patients with dyslipidemia who were advised on daily dietary intake according to
NCEPT ATP lll guidelines had decreased levels of LDL-C and TC. This agreed with Lazzaretti et al.® who found that the
patients who received step Il NCEP diet after starting HAART had controlled TC and LDL-C levels. The improved blood
lipid profiles may be the results of modified daily dietary intake. In the present study, it appeared that the patients who
received dietary advice consumed less fat and cholesterol from the diet, their TC and LDL-C levels were improved. These
findings were similar to previous results that HIV-infected patients who had good compliance to low fat consumption
had significantly decreased in TG and TC levels'. The results of the present study were also consistent with the recent
study conducted in Thailand. Chotivichien et al.’® demonstrated the improvement of lipid profiles in HIV-positive patients
on ART after receiving nutrition counseling that followed the TLC guidelines focusing on LDL-C changes according to
the NCEP ATP lll. This previous study focused particularly on the patients with abnormal LDL-C levels and used 24-h
recall to assess dietary intake of the patients while the present study also included the patients with abnormal levels
of the other blood lipid parameters and used 3-day dietary record to assess dietary intake. Although there were some
differences in subjects recruited and nutrient assessments, these studies still showed that adapting the NCEP guideline
to make it appropriate for Thais was possible, and the modified dietary advice is beneficial to the HIV-infected patients
with abnormal blood lipid profiles.

Conclusion

This study showed the importance of individual dietary advice according to the NCEP ATP Il guidelines on modification
of dietary intake and blood lipid profiles of the HIV-infected patients who were also suffered from dyslipidemia. Eating
following NCEPT ATP Il guidelines resulted in lower fat and cholesterol intake, which could lead to reduction of TC and
LDL-C levels. Therefore, dietary advice for all HIV-infected patients with dyslipidemia should be encouraged.
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