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Abstract. The objective of this study was to determine the prevalence of dyslipid-
emia, pattern of lipid profiles, and risk factors for dyslipidemia. This study was 
a retrospective cross sectional study of the outpatient Thai HIV-infected patients 
receiving antiretroviral therapy (ART). Of 175 patients, 43% were male and 
median (IQR) age was 44 (40-51) years. Median (IQR) duration of HIV infection 
was 15 (13-16) years and median (IQR) duration of receiving ART was 11 (9-14) 
years. The prevalence of dyslipidemia was 51%. Dyslipidemia were associated 
with 76%, 55%, and 37% of patients receiving lopinavir/ritonavir-, efavirenz-, and 
nevirapine-based regimen, respectively. Medians serum low-density lipoprotein 
cholesterol (LDL-c) level for the corresponding regimens were 112, 136, and 107 
mg/dl, respectively. The medians of serum triglycerides (TG) for the corresponding 
regimens were 162, 138, and 100 mg/dl, respectively. By multivariate analysis, risk 
factors associated with dyslipidemia included fasting blood glucose >110 mg/dl  
(OR=9.48), lopinavir/ritonavir-based regimen (OR=4.26), duration of receiving 
ART ≥12 years (OR= 2.69), and male (OR=2.29). Dyslipidemia associated ART 
was a common metabolic complication among even Thai HIV-infected patients, 
receiving ART in the outpatient clinic, especially patients received lopinavir/
ritonavir-based regimen. Thus, clinicians should monitor these metabolic com-
plications to improve quality of care.  
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and burden of opportunistic infections 
(Sungkanuparph et al, 2010; Panel on 
Antiretroviral Guidelines for Adults and 
Adolescents, 2012; WHO, 2013). How-
ever, antiretroviral drugs have a various 
adverse drug reactions (Tymchuk and 
Currier, 2008). One of those reactions 
is metabolic complication. The previ-
ous studies reported various metabolic 
complications, including hyperglycemia, 
dyslipidemia, and lipodystrophy (Friis-

INTRODUCTION

Antiretroviral therapy (ART) is rec-
ommended for all HIV-infected patients 
to reduce the risk of disease progression 
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Moller et al, 2003; Behrens, 2005; Young 
et al, 2005; Mutimura et al, 2007). 

In Thailand, a middle-income coun-
try, the widely prescribed antiretroviral 
regimens are 2 nucleoside reverse tran-
scriptase inhibitors (NRTIs) as backbone 
drugs combined with one of the follow-
ing drugs, ie efavirenz (EFV), nevirapine 
(NVP) and lopinavir/ritonavir (LPV/r) 
(Sungkanuparph et al, 2010). However, the 
knowledge regarding dyslipidemia and 
comparison of lipid abnormalities among 
those antiretroviral regimens was not well 
studied in Thai adult patients. Thus we 
aimed to determine the prevalence of and 
risk factor for dyslipidemia among HIV-
infected patient receiving ART.

MATERIALS AND METHODS

Design and setting
This study was a cross sectional study 

conducting at Bamrasnaradura Infectious 
Diseases Institute, Ministry of Public 
Health, Thailand. The protocol was ap-
proved by the Ethics Committee for Re-
search in Human Subjects, Department of 
Disease Control, Ministry of Public Health. 
Participants and procedures

Data were collected in May-Jun 2013. 
The outpatient medical records of 175 pa-
tients were randomly selected. Inclusion 
criteria were >18 years old patients who 
had been receiving nevirapine (NVP)-, 
efavirenz (EFV)-, lopinavir/ritonavir 
(LPV/r)-based regimens for at least 6 
months. The data were collected from 
the patient’s medical records and an elec-
tronic database. 
Measures 
Lipid. Lipid profile was measured by en-
zymatic colorimetric assay. Glucose was 
measured by hexokinase assay.  All test 
performed on C501 Hitachi and Cobas In-

tegra 400 plus analyzers (Roche Diagnos-
tics: Rotkreuz ZG, Switzerland). If LDL-C 
was not directly measured, we calculated 
by use of the Friedewald formula when 
TG level <400 mg/dl (Warnick et al, 1990).
Dyslipidemia. Patients were defined as 
having dyslipidemia by 2 criteria: (1) 
those patients were prescribed lipid low-
ering drugs at any time or (2) abnormal 
serum lipid profile was compatible with 
the US National Cholesterol Education 
Program (NCEP) Adult Treatment Panel 
III (Expert Panel on Detection, Evaluation, 
and Treatment of High Blood Cholesterol 
in Adults) guidelines, 2001. Dyslipidemia 
was classified by NCEP-ATP III guidelines 
as follow: hypercholesteremia, TC level 
≥240 mg/dl; high LDL-c, LDL-c level ≥160 
mg/dl; hypertriglyceridemia, TG level 
≥200 mg/dl or low HDL-c, HDL-c level 
<40 mg/dl. 
Statistical analyses

Categorical variables were compared 
using the Pearson chi-square test. Con-
tinuous variables were compared using 
Kruskal-Wallis test. To investigate rela-
tionship between independent variables 
and dyslipidemia, univariate analysis 
was performed by Pearson chi-square 
test. Variables with a p-value <0.05 by 
univariate analysis were included into 
multivariate analysis. Multivariate analy-
sis was carried out using linear regression 
model. A p-value <0.05 was considered 
statistically significant. SPSS for Win-
dows® (version 20; IBM, Armonk, NY) 
was used for statistical analysis.

RESULTS

Participants’ characteristics
One hundred and seventy-five pa-

tients were included into the study. A 
summary and comparison of baseline 
characteristics among three antiretroviral 
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Fig 1–Prevalence of dyslipidemia in patients receiving NVP-, EFV-, 
and LPV/r-based regimens. All regimens, All patients receiv-
ing ART; EFV, efavirenz-based regimen; NVP, nevirapine-
based regimen; LPV/r, lopinavir/ritonavir-based regimen.

regimens was shown in Table 1. Of which, 
46% were prescribed NVP-based regimen, 
33% were EFV-based regimen, and 21% 
were LPV/r-based regimen. Of 37 patients 
receiving LPV/r-based regimen, 95% were 
pre-exposed to NNRTI.
The prevalence of dyslipidemia

The prevalence of dyslipidemia was 
shown in Fig 1. Of all, the prevalence 
of dyslipidemia was 51%. Dyslipidemia 
were associated with 76%, 55%, and 37% 
of patients receiving LPV/r-, EFV-, and 
NVP-based regimen, respectively. Thai 
patients receiving LPV/r-based regimen 
had a higher frequency of dyslipidemia 
than EFV- and NVP-based regimen.  
The patterns of lipid profile

The characteristics of serum lipid 
profile were examined among patients 
who were not taking lipid-lowering 

and they was lowest in patients receiving 
NVP-based regimen. 
Risk factors of dyslipidemia

The potential risk factors associated 
with dyslipidemia were shown in Table 2. 
By univariate analysis, the association of 
possible independent variables with dys-
lipidemia were: receiving a NVP-based 
regimen or LPV/r-based regimen, having a 
systolic blood pressure ≥135 mmHg, hav-
ing a diastolic blood pressure ≥85 mmHg, 
having a fasting blood sugar >110 mg/dl, 
having a duration of receiving ART of 
≥12 years, having a waist circumference 
≥81 centimeters, having a body mass in-
dex (BMI) ≥25 kg/m2, male and aged ≥42 
years. These variables were included into 
multivariate analysis. 

The result indicated that risk factors 
associated with dyslipidemia included 

drugs. A summary of 
their lipid profile was 
shown in Table 1. The 
median serum HDL-c 
level was highest in the 
patients receiving NVP-
based regimen. The me-
dian serum TG level was 
highest in the patients 
receiving LPV/r-based 
regimen and it was low-
est in the patients receiv-
ing NVP-based regimen. 
The median serum TC 
and LDL-c levels were 
found to be highest in the 
patients receiving EFV-
based regimen. The pro-
portions of patients with 
hypercholesteremia, hy-
pertriglyceridemia, and 
low HDL-c were highest 
in the patients receiving 
LPV/r-based regimen 
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having a fasting blood glucose >110 
mg/dl (OR=9.48), receiving a LPV/r-
based regimen (OR=4.26), having a 
duration of receiving ART of ≥12 years 
(OR=2.69), male (OR=2.29). There was 
no significant relation with body mass 
index, systolic blood pressure, diastolic 
blood pressure, waist circumference 
and age.

DISCUSSION

In the present study, a high preva-
lence of dyslipidemia in Thai HIV-
infected patients receiving ART was 
found. Our finding corresponded to a 
previous study in Thais (51% versus 
54%) (Hiransuthikul et al, 2007). The 
studies from other countries reported 
prevalence of abnormal serum lipid up 
to 60% (Friis-Moller et al, 2003; Fontas 
et al, 2004). Therefore, ART-associated 
dyslipidemia was considered to be a 
common treatment complication in 
HIV-infected patients. Moreover, ex-
posure to LPV/r-based regimen was a 
significant risk factor associated with 
having dyslipidemia. This finding is 
consistent with a previous large cohort 
study, showing that patients receiving 
first-line PI-based regimens had high 
TC and TG levels and TC:HDL-c ratios 
(Fontas et al, 2004). 

Comparing among three regimens, 
patients who were prescribed LPV/r 
had more derangement of serum TG 
level. In addition, proportion of pa-
tients with hypercholesteremia, low 
HDL-c, and hypertriglyceridemia were 
found to be more frequent in patients 
receiving PI-based regimen when 
compared to those receiving NNRTI-
based regimen. PI- and NNRTI-based 
regimens are associated with different 
risks of dyslipidemia. HDL-c is well C
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Table 2
Univariate and multivariate analysis of factors associated dyslipidemia.

Independent variables Univariate analysis Multivariate analysis

  OR  (95%CI) p-value OR  (95%CI) p-value

Fasting blood glucose >110 mg/dl 3.18 (1.33-7.60) 0.007 9.48 (2.17-41.53) 0.003
Receiving a LPV/r-based regimen 3.81 (1.68-8.68) 0.001 4.26 (1.20-15.19) 0.025
Duration of receiving ART of ≥12 yr 2.00 (1.09-3.68) 0.024 2.69 (1.10-6.56) 0.030
Male  3.00 (1.61-5.60) <0.001 2.29 (1.01-5.23) 0.049
BMI ≥ 25 kg/m2 2.47 (1.09-5.60) 0.027 3.27 (0.96-11.11) 0.058
Systolic blood pressure ≥ 130 mmHg  2.36 (1.24-4.48) 0.008 1.54 (0.53-4.47) 0.431
Diastolic blood pressure ≥ 85 mmHg 2.13 (1.04-4.36) 0.036 1.14 (0.36-3.54) 0.828
Waist circumference ≥81 cm 2.13 (1.09-4.16) 0.026 0.99 (0.39-2.54) 0.980
Aged ≥ 42 years 2.02 (1.07-3.81) 0.029 0.83 (0.33-2.06) 0.687
Receiving a NVP-based regimen 0.35 (0.19-0.65) 0.001 1.02 (0.38-2.76) 0.962

NVP-based regimen, nevirapine-based regimen; LPV/r-based regimen, Lopinavir/ritonavir-based 
regimen, BMI, body mass index.    

known as good cholesterol (Berrougui 
et al, 2012). The main HDL function is 
transport cholesterol from peripheral 
cells to the liver and then excreted in bile 
(Berrougui et al, 2012).  Thus patients who 
have low HDL-C level are potential bur-
den of dyslipidemia. Our results suggest 
that various regimen related to different 
alteration of serum lipid. Exposure of 
NVP-based regimen is associated with a 
more favorable lipid profile than EFV- or 
LPV/r-based regimens. This finding was 
concordant to the results from the previ-
ous studies (Fontas et al, 2004; Young  
et al, 2005). 

By multivariate analysis, risk factors 
associated with dyslipidemia included 
having high fasting blood glucose, re-
ceiving a LPV/r-based regimen, having 
a long time to receive ART and male sex. 
Relationship between having fasting 
blood glucose more than 110 mg/dl and 
dyslipidemia is a widely known. The 
patients had high blood sugar level in a 

parallel increasing risk of dyslipidemia 
(Pinto Neto et al, 2013). 

With regard to the period of exposure 
to antiretroviral drug, we found the longer 
period of treatment the patients received, 
the higher chance of dyslipidemia oc-
curred. This circumstance explained by 
the proportion of patients having duration 
of receiving ART more than12 years were 
prescribed in the LPV/r-based regimen 
more than in the NNRTI-based regimen 
(62% versus 39%). In terms of gender, 
male sex was three-time more likely to 
develop dyslipidemia than female sex. 
This finding is in line with the result from 
previous studies (Mooser and Carr, 2001; 
Hiransuthikul et al, 2007).  Male receiv-
ing ART had higher serum TG and lower 
HDL-c than females.   

The present study had some limita-
tions. Firstly, this study did not consider 
lipid profile before receiving ART. There-
fore, we did not know alteration of serum 
lipid after treatment in each receiving 
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treatment regimen. Secondly, this study 
has a relative small sample size. Finally, 
the present study is a retrospective cross 
sectional study. Some parameters might 
be missing. 

Dyslipidemia was highly prevalent 
among Thai adult HIV-infected patients 
receiving ARV at an outpatient clinic in 
a middle-income country. LPV/r-based 
regimens were associated with a signifi-
cantly higher risk of dyslipidemia than 
were NNRTI-based regimens. In addition, 
patients with high fasting blood glucose, 
a long period of ART, and male also had 
a risk of a dyslipidemia. Our results pro-
vide the data for the clinician to improve 
patients’ quality of care.     
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