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Abstract
Introduction: Hypertriglyceridemia incidence should be estimated in HIV-infected patients after antiretroviral therapy (ART) 
initiation. Methods: We retrospectively analyzed clinical data of HIV-infected adults at 3 public referral centers. Cumulative 
and person-time incidences were estimated for patients without hypertriglyceridemia. Survival time and hazard ratio (HR) 
were estimated by Kaplan-Meier analysis and Cox proportional regression, respectively. Results: Cumulative and person-time 
incidences were 40.4% and 1.4 cases/100 person-months, respectively. The median period for hypertriglyceridemia occurrence 
was 47 months. Men and patients with switched ART regimens had increased hypertriglyceridemia risk (HR=3.05 and 3.34, 
respectively). Conclusions: Hypertriglyceridemia incidence is high in HIV-infected patients undergoing ART. 
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The introduction of antiretroviral therapy (ART) for control 
of human immunodefi ciency virus/acquired immune defi ciency 
syndrome (HIV/AIDS) has allowed viral suppression and immune 
recovery, leading to long-term survival and better quality of life 
among the affected population(1). HIV/AIDS has thus become a 
manageable chronic illness, and current guidelines worldwide 
recommend early ART initiation(2). However, long-term exposure 
to ART potentially increases the risk of undesirable adverse 
effects, including metabolic changes(3).

Among the various metabolic disorders prevalent in HIV/
AIDS patients undergoing ART, dyslipidemias stand out for 
their high incidence, atherogenic capacity, and potential to 
cause cardiovascular diseases(3). In addition, in persons living 
with HIV/AIDS (PLHA), dyslipidemias can occur before and/
or after initiation of ART(4). In PLHA who have not yet started 
ART, dyslipidemia is mainly characterized by early decrease in the 
high-density lipoprotein (HDL) cholesterol levels and an increase 
in the triglyceride levels in more advanced stages of infection(4). 
After ART initiation, PLHA develop dyslipidemia mainly due to 
the exposure to the ART drugs, and at this stage, dyslipidemia is 

mostly characterized by an increase in both triglycerides and HDL 
cholesterol levels(5). Hypertriglyceridemia is the most common 
lipid alteration that occurs after ART initiation and is an important 
dyslipidemia marker in PLHA undergoing ART(6). However, 
only a few thus far studies have assessed the magnitude of this 
problem in public AIDS referral centers in Brazil. Therefore, this 
study aimed at estimating the incidence of hypertriglyceridemia 
and its potential contributing factors in a cohort of PLHA after 
ART initiation.

This study was a prospective non-concurrent study of adult 
(age ≥ 18 years) HIV/AIDS patients who began ART between 
2001 and 2005. Medical charts and laboratory data of patients 
attending the 3 main HIV/AIDS public referral centers in Belo 
Horizonte-MG, Brazil, were reviewed up to 5 years after the 
fi rst ART prescription. Data were collected from November 
2012 through September 2013. The study was approved by the 
Institutional Review Boards of the Federal University of Minas 
Gerais and by the participating centers.

Patients with available results of serum triglyceride levels 
at baseline (± 3 months between the date of the exam and the 
date of fi rst ART) and during follow-up were included, whereas 
prevalent cases of hypertriglyceridemia were excluded. For 
this analysis, the outcome of interest was the presence of 
hypertriglyceridemia, identifi ed as the result of triglyceride level 
≥150mg/dL during follow-up. Follow-up duration was defi ned 
as the period between the date of the fi rst ART prescription 
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TABLE 1
Univariate and multivariate analyses of hypertriglyceridemia according to selected variables in Belo Horizonte, Minas Gerais, Brazil.

                   Univariate analysisa                          Multivariate analysisa

Variable Number (%) Event (%) b HR (95% CI) p-value HR (95% CI) p-value

Gender       
female 24 (42.1) 7 (29.2) 1.00  1.00
male 33 (57.9) 16 (48.4) 2.24 (0.92–5.48) 0.08 3.04 (1.16–7.97) 0.02

ART Switch     
no 28 (50.0) 9 (32.1) 1.00  1.00
yes 28 (50.0)   13 (46.4) 2.28 (0.96–5.42) 0.06 3.34 (1.29–8.64) 0.01

Initial ART    
2 NRTI +1PI 22 (39.3) 8 (36.4) 1.00  1.00
2NRTI+1NNRTI 34 (60.7) 14 (41.2) 1.18 (0.49–2.81) 0.71 2.35 (0.88–6.27) 0.09

Medical  visits/year    
<4 39 (68.4) 13 (33.3) 1.00  
>4 18 (31.6) 10 (55.6) 2.73 (1.15–6.49) 0.02 

Age (years)     
<35  31 (54.4) 12 (38.7) 1.00  
>35  26 (45.6) 11 (42.3) 1.33 (0.59–3.04) 0.49 

Time between AIDS diagnosis and initial ART (months)
<3 27 (50.9) 12 (44.4) 1.00  
>3 26 (49.1) 10 (38.5) 0.88 (0.38–2.05) 0.77 

Initial CD4+T- lymphocyte count (cells/mm3)

>200 19 (43.2) 6 (31.6) 1.00  

<200 25 (56.8) 13 (52.0) 2.07 (0.78–5.46) 0.14 

AIDS-defi ning illness    
no 23 (40.4) 10 (43.5) 1.00  
yes 34 (59.6) 13 (38.2) 0.89 (0.39–2.04) 0.78 

HR: hazard ratio; CI: confi dence interval; ART:  antiretroviral therapy; NRTI: nucleoside reverse transcriptase inhibitor; PI: protease inhibitor; 
NNRTI: non-nucleoside reverse transcriptase inhibitor; AIDS: acquired immune defi ciency syndrome.

Missing values were excluded.
aMultivariate Cox regression. 
b Event (%): Incident cases of hypertriglyceridemia by category. 

The Schoenfeld residual analysis showed presence of proportionality of risk (p-values: (gender, 0.37; ART switch, 0.70; initial ART, 0.88; global,0.74).

and the date of the fi rst occurrence of hypertriglyceridemia or 
the last medical visit for persons without hypertriglyceridemia. 
Data on the potential explanatory variables (socio-demographic, 
behavioral, health services, and clinics) were collected at baseline.

The absolute and relative frequencies were estimated to 
characterize the study population. Cumulative and person-time 
incidences of hypertriglyceridemia were estimated. Survival 
time was also estimated by the Kaplan-Meier method, with 95% 
confi dence intervals (CIs). Multivariate analysis was performed 
using Cox proportional hazard model. The magnitude of the 
associations was estimated by the hazard ratio (HR), with 95% 
CIs. The assumption of risk proportionality was assessed by 
Schoenfeld residual analysis. Statistical analysis was performed 
using R software version 3.0.1.

Among 247 patients initially selected, 100 (40.5%) had 
available serum triglycerides results. Of these, 40% were 
prevalent cases of hypertriglyceridemia (n=40). 

Three patients who did not have at least 3 months of 
follow-up were excluded; thus, fi nally, 57 patients without 
hypertriglyceridemia were available for follow-up. Table 1 
shows the descriptive analysis of the study population: 56.8% 
of patients started ART CD4 T lymphocytes ≤ 200 cells/mm3 
and 59.6% showed AIDS-defi ning illness or clinical signs 
of AIDS.

We noted 23 (40.4%) new cases of hypertriglyceridemia, 
totaling to 1.4 cases of hypertriglyceridemia per 100 person-
months. The median follow-up duration was 27 months. Results 
of the univariate and multivariate analyses are shown in Table 1. 
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FIGURE 1. Kaplan-Meier curve of median time for the occurrence of hypertriglyceridemia, with 95% confi dence intervals, for 57 HIV/AIDS participants who 
started ART between 2001 and 2005 in 3 treatment centers in Belo Horizonte, Minas Gerais, Brazil. HIV/AIDS: human immunodefi ciency virus/acquired immune 
defi ciency syndrome; ART: antiretroviral therapy.

Gender and ART switching during follow-up remained statistically 
signifi cant (p<0.05) in the fi nal multivariate analysis, whereas 
initial ART regimen was retained in the fi nal model due to 
its clinical significance. Men and patients with switched 
ART regimens during follow-up were more likely to develop 
hypertriglyceridemia (HR=3.04 and 3.44, respectively).The 
fi nal model explained 70.0% of the concordance and 16.7% of 
the variability, and the Schoenfeld residuals analysis indicated 
proportionality of risks for each variable (Table 1). Figure 1 
shows the overall Kaplan-Meier survival curve. At 12 and 24 
months, approximately 84% (95% CI: 74-94%) and 65% (95% 
CI: 54-80%) of the patients did not have hypertriglyceridemia. 
The median time until the occurrence of hypertriglyceridemia 
(incident cases) was estimated to be 47 months.

The estimated prevalence of hypertriglyceridemia at baseline 
(40%) in this study was higher than the estimates among the 
general adult population in the United States from 1999 to 2004 
(33%)(7) and the prevalence of hypertriglyceridemia in PLHA 
(naïve ART patients) (31%) in Ethiopia from September 2011 
to May 2012(8). Possible explanations include the predominance 
of male patients and the high proportion of patients with late 
initiation of ART in our study. 

We also found a high incidence of hypertriglyceridemia 
(cumulative incidence of 40.4% in only 27 months of follow-up) 
in our cohort of patients undergoing ART in HIV/AIDS public 
referral centers in Brazil. A retrospective study conducted from 
January 2008 to May 2011 with 498 patients in Brazil found 
a cumulative incidence of hypertriglyceridemia of 29.8% 

(follow-up time, 36 months)(9). Furthermore, Calza et al(10) 
followed up 220 patients, who began ART between January 
1998 and December 2000 in Italy, for 12 months and estimated 
a cumulative incidence of 38%(10). However, the great variation 
in study design and eligibility criteria of different studies should 
be taken into account.

During follow-up, the levels of triglycerides showed a 
discreet but statistically signifi cant increase, from 101mg/dL, 
in the beginning of the study to 134mg/dL at the end of follow-
up (p<0.01). These results are similar to those reported by 
Quercia et al(11) in a multicenter clinical trial, where in PLHA 
began treatment between 2009 and 2011. In their study, the 
average triglyceride level was 114.7mg/dL before starting ART 
(n=954) and increased to 123.4mg/dL after 12 months of ART 
(n = 836)(11).

Hypertriglyceridemia is a result of the combination of 
genetic and behavioral factors, and the triglyceride levels are, in 
general, higher in men than in women(7). However, some studies 
have associated hypertriglyceridemia in PLHA with the male 
gender(12),while other studies have shown no such relationship(9).
Our fi ndings corroborate those of a previous study on 372 PLHA 
undergoing ART, which showed a 2.2 times increased risk of 
hypertriglyceridemia in men(12).

Alterations in the lipid profi le are associated with the use of 
the major available classes of antiretrovirals (ARs). The most 
frequent hypertriglyceridemia occurs with protease inhibitor 
(PI) regimens, which contain ritonavir(13). In our study, patients 
who began ART with a combination of two analog reverse 
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transcriptase inhibitors nucleoside and a reverse transcriptase 
inhibitor non-nucleoside analogue had an increased risk of 
hypertriglyceridemia as compared to those who began treatment 
with PI-containing regimens, although this difference was not 
statistically signifi cant in the fi nal model (p=0.09). One potential 
explanation is that our study only considered the initial ART 
and during follow-up, only 5.3% of the population used ART 
regimens including ritonavir at low dosages along with other PI 
such as indinavir or atazanavir. The infrequent use of ritonavir 
and ART switching during follow-up may partially explain the 
lack of association between the type of ART and the occurrence 
of hypertriglyceridemia in this study.

In our study, ART switching was associated with the 
occurrence of hypertriglyceridemia. Adverse effects mainly 
including anemia, hypersensitivity, and gastrointestinal 
intolerance are the most frequent causes of ART switching(13). 
In addition, adverse reactions are very common when treating 
opportunistic diseases (a marker of more advanced stages 
of the infection) alongside ART(13). It is also possible that 
ART switching may be a consequence rather than a cause of 
hypertriglyceridemia. As such, further studies are needed to 
clarify this issue.

Despite our important findings, our study has some 
limitations. First, it is not common among health professionals 
to request triglyceride tests, and these tests were mandated only 
in more advanced stages of infection, with important variation 
between the health facilities. Second, the study sample initially 
comprised 247 patients, but the number reduced to 100 
patients, as we only selected patients with triglyceride levels 
available at baseline. However, the population with available 
triglyceride levels had a higher number of medical visits per 
year than those without available triglyceride levels (p < 0.05) 
(data not shown). Further, a high number of medical visits are 
usually related to advanced stage of infection(14), which can 
contribute to the increased triglyceride levels, thus potentially 
overestimating the occurrence of hypertriglyceridemia. 
Finally, the small sample size available for analysis may have 
caused a lack of statistical power for the selected explanatory 
variables.

Due to the long duration of ART, hypertriglyceridemia 
may persist as an important adverse effect in patients 
undergoing ART, which may burden for both health services 
and patients. Usually, more than one drug is necessary to treat 
dyslipidemia in PLHA undergoing ART, especially when they 
have hypertriglyceridemia, and this could increase the costs 
and cause adherence problems for the affected people(4). In 
addition, studies have shown that the available triglyceride-
reducing drugs do not have the same effectiveness in PLHA 
undergoing ART as they do in PLHA not undergoing ART due 
to drug-interactions with ARs(4). Thus, new classes of ARs such 
as integrase inhibitors (e.g., raltegravir) and chemokine receptor 
antagonist (CCR5 inhibitors) (e.g., maraviroc) are potential 
options to reduce the risk of dyslipidemia in this population(15). 
Furthermore, monitoring PLHA undergoing ART for long-term 
adverse effects should be included in medical care at these 
public referral centers.
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