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ABSTRACT

Introduction: Human immunodeficiency virus (HIV) infection and the long-term use of antiretroviral therapy, especially efavirenz (EFV)-based regimens, impact lipid profiles due to insulin resistance and lead to a higher risk of metabolic diseases. Dolutegravir (DTG) is an integrase inhibitor with better lipid profiles than EFV. However, data on treatment experience in Thailand are limited. The primary outcome was lipid profile changes at 24 weeks after switching therapy.

Methods: We conducted a prospective, open-label, cohort study in people with HIV aged ≥18 years who had undergone at least 6 months of EFV-based therapy, had HIV-1 ribonucleic acid levels <50 copies/mL for ≥6 months before switching, and were diagnosed with dyslipidemia or had risk factors for atherosclerosis cardiovascular disease based on modified National Cholesterol Education Program Adult Treatment Panel III guidelines.

Results: Sixty-four patients were enrolled. The mean age (standard deviation [SD]) was 48.20 ± 10.46 years, and 67.19% were male. At week 24, there were decreases from baseline in mean total cholesterol, low-density lipoprotein cholesterol, high-density lipoprotein cholesterol, and triglycerides. However, mean body weight and waist circumference had increased.

Conclusions: DTG resulted in better lipid profiles after switching from EFV-based therapy, suggesting that this switch could benefit patients with a high risk of cardiovascular disease. However, it is essential to note that weight gain and increased waist circumference were also observed.
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Introduction

People with human immunodeficiency virus (HIV) typically have the potential to live for a considerable length of time after receiving highly active antiretroviral therapy (HAART). The virus triggers an inflammatory response that can result in metabolic issues such as diabetes mellitus, hypertension, and dyslipidemia. The prevalence of people with HIV with dyslipidemia is as high as 51% (1).

Long-term use of antiretroviral treatment regimens may lead to dyslipidemia, which is a significant risk factor for cardiovascular disease (2,3,4,5). Previously, people with HIV in Thailand were typically prescribed a first-line antiretroviral regimen that included efavirenz (EFV) along with two nucleoside reverse transcriptase inhibitors (NRTIs) (6).

As a long-acting non-nucleoside reverse transcriptase inhibitor (NNRTI), EFV is an effective form of HIV treatment in clinical settings. However, there are side effects such as drug rash, hepatitis, and long-term metabolic diseases (3,4). This can raise the likelihood of developing hyperglycemia and subsequent insulin resistance while also affecting lipid metabolism. In addition, it can hinder the breakdown of fat, leading to an increase in triglycerides, very-low-density lipoprotein (VLDL), and low-density lipoprotein (LDL) levels, and a decrease in high-density lipoprotein (HDL) levels. This ultimately results in dyslipidemia, which can eventually cause cardiovascular disease (2).

The US Food and Drug Administration approved dolutegravir (DTG) in 2013 as an integrase strand transfer inhibitor (INSTI)-based regimen, which works by inhibiting integrase, an enzyme that HIV needs to insert its deoxyribonucleic acid (DNA) into the DNA of host lymphocytes (7). It is highly effective, has few side effects compared to other drugs, and only needs to be taken once per day. However, there have been some reports of patients gaining weight after taking this drug long term (8). It is currently the first-line antiretroviral regimen administered in Thailand (9).

A randomized controlled trial in naive people with HIV compared the levels of lipids between an EFV group and DTG group and found that the latter had less of an increase in cholesterol (10,11,12).

A comprehensive approach is necessary for dyslipidemia management in people with HIV, which may involve lifestyle modification including controlled calories intake, exercise, and maintaining a healthy body weight or wight reduction. Another approach is to choose antiretroviral drugs that do not worsen dyslipidemia, and to modify antiretroviral therapy when necessary to control lipid levels. The use of lipid-lowering agents, such as statin agents and fibrates, may also be essential to reduce the risk of cardiovascular disease. At present, there are limited data available on switching from EFV to DTG in people with HIV who have dyslipidemia in Thailand.

The main goal of this study was to examine alterations in the lipid profile of people with HIV who have dyslipidemia, specifically at the 24-week mark following the switch from EFV to DTG. Secondary objectives were to evaluate the efficacy of DTG in maintaining HIV-1 ribonucleic acid (RNA) levels at <50 copies/mL after 24 weeks of switching treatment, as well as its safety, tolerability, body weight, body mass index (BMI), and waist circumference.



Methods

A prospective, open-label cohort study was conducted at Srinagarind Hospital, a tertiary university hospital in northeastern Thailand, between April 2021 and April 2022. The patients were eligible for the study if they met all the following criteria: (1) age over 18 years, (2) having received EFV-based therapy for at least 6 months, (3) HIV-1 RNA <50 copies/mL for ≥6 months before switching therapies, (4) diagnosis with dyslipidemia or risk factors for atherosclerosis cardiovascular disease (ASCVD) based on modified National Cholesterol Education Program (NCEP) Adult Treatment Panel (ATP) III guidelines (13). In brief, dyslipidemia was defined as either (1) LDL-cholesterol ≥130 mg/dL with at least one of the following coronary heart disease (CHD) risk factors: age >45 years if male or age >55 years if female, hypertension (blood pressure ≥140/90 mmHg or on antihypertensive medication), current cigarette smoking, or family history of premature CHD and/or diabetes; (2) LDL-cholesterol ≥160 mg/dL regardless of CHD risk factors; or (3) previous diagnosis of dyslipidemia and on lipid-lowering drugs. Exclusion criteria were pregnancy or breastfeeding, active opportunistic infections, or taking metformin >1,000 mg/day, rifampicin, St. John’s wort, antiarrhythmic drugs (e.g., dofetilide, pilsicainide), antiepileptic drugs (e.g., carbamazepine, oxcarbazepine, phenytoin, phenobarbital), or medications or supplements containing polyvalent cations (e.g., magnesium, aluminum, cation-containing antacids or laxatives, sucralfate, buffered medications).

Patient evaluation was performed at baseline, week 12, and week 24. Data collected for each participant included age, sex, body weight, height, BMI, waist circumference, backbone regimen, CHD risks, current lipid-lowering agents, duration from HIV diagnosis to enrollment, duration of first treatment with antiretroviral agents to enrollment, and duration of EFV treatment to that with lipid-lowering agents. Clinical laboratory testing was performed at a local laboratory. Laboratory tests included HIV-1 RNA, absolute CD4 cell count, %CD4, and lipid profiles including total cholesterol, LDL-cholesterol, HDL-cholesterol, and triglycerides. The safety of the studied regimens was assessed using patient interviews, medical history, physical examination, and clinical laboratory test results.


Study procedure

Upon approval to undertake the project by the Human Research Committee at Khon Kaen University, the patients were screened and provided informed consent to be enrolled into this study. Blood tests were obtained on the date of enrollment according to protocols. Patients were changed from an EFV-based to a DTG-based regimen and received dosing instructions from the investigators. Patients had two follow-up appointments at 12 (±1) and 24 (±1) weeks.

The study protocol was reviewed and approved by the Khon Kaen University Center of Ethics in Human Research (HE641043).



Sample size calculation

Assuming a change in LDL-cholesterol level of 10.67, a standard deviation (SD) of ±30.37 mg/dL extrapolated from a study with 80% power, and a one-sided type 1 error of 0.05, a sample size of 64 patients was necessary. We calculated a 10% loss to follow-up, making the total required population 70 patients.



Statistical analysis

The data were analyzed using Statistical Package for the Social Sciences (SPSS) version 26. Categorical data were expressed as proportions, and continuous data were expressed as mean and SD, 95% confidence interval (CI), or median (range), as appropriate. The data depended on whether the distribution was normal or non-normal. Comparisons between values before and after changing medications were performed using a paired dependence t-test or proportional McNemar test, as appropriate.




Results

A total of 64 patients with dyslipidemia were enrolled in the study at baseline, followed up on for 12 weeks, and attended study visits for 24 weeks (Fig. 1).
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Figure 1 - Panel A shows the flow diagram. Panel B shows the protocols from eligible week until follow-up at week 12 and week 24. BMI = body mass index; BUN = blood urea nitrogen; BW = body weight; CBC = complete blood count; CD4 = cluster of differentiation 4; Cr = creatinine; FPG = fasting plasma glucose; HIV RNA = human immunodeficiency virus ribonucleic acid; LFT = liver function test; WC = waist circumference.


The majority of patients were male (67.19%), and mean age (SD) was 48.20 ± 10.46 years. Mean absolute CD4 count was 603.27 ± 237.08 cells/mm3. Mean duration from diagnosis of HIV and from first antiretroviral agents until switching therapy were 103.44 ± 57.79 and 88.81 ± 44.53 months, respectively.

Mean body weight, height, BMI, and waist circumference were 66.0 ± 12.02 kg, 165.56 ± 8.80 cm, 23.99 ± 3.51 kg/m2, and 87.79 ±  10.82 cm, respectively.

The most common NRTI backbones were tenofovir disoproxil fumarate (TDF)/emtricitabine (FTC; 84.38%), followed by abacavir (ABC)/lamivudine (3TC; 14.06%) and TDF/3TC (1.56%). CHD risk factors were dyslipidemia (75.00%), hypertension (12.50%), and diabetes mellitus (3.13%). None of the patients were current smokers.

Of 64 patients, 45 (70.31%) received lipid-lowering agents for dyslipidemia before switching to a DTG-based regimen. The mean duration to initiation of lipid-lowering agents after starting EFV was 35.22 ± 49.16 months. The most common lipid-lowering agents were simvastatin (34.38%), atorvastatin (21.88%), and rosuvastatin (6.25%). Patient demographics and baseline characteristics are summarized in Table I.



At week 12

Mean total cholesterol decreased significantly from baseline (−38.81 mg/dL, 95% CI −32.35 to −12.00, p < 0.001), as did LDL-cholesterol (−25.70 mg/dL, 95% CI −31.53 to −19.88, p < 0.001), HDL-cholesterol (−6.24 mg/dL, 95% CI −8.12 to −4.36, p < 0.001), and triglycerides (−36.17 mg/dL, 95% CI −58.62 to −13.71, p = 0.002). Mean changes in fasting lipid parameters from baseline are presented in Table II and Fig. 2.


TABLE I - Demographic and baseline characteristics



	Characters
	Total N = 64





	Age, mean (SD) years
	48.20 ± 10.46



	Male, n (%)
	43 (67.19)



	Bodyweight, mean (SD) kg
	66.0 ± 12.02



	Height, mean (SD) cm
	165.56 ± 8.80



	Body mass index, mean (SD) kg/m2
	23.99 ± 3.51



	  • Underweight, < 18.5, n (%)
	0 (0.0)



	  • Normal, ≥18.5 to <25, n (%)
	42 (65.62)



	  • Overweight, ≥25 to <30, n (%)
	19 (29.69)



	  • Obese, ≥30, n (%)
	3 (4.69)



	Waist circumference, mean (SD) cm
	87.79 ± 10.82



	Backbone regimen
	 



	  • TDF/FTC, n (%)
	54 (84.38)



	  • ABC/3TC, n (%)
	9 (14.06)



	  • TDF/3TC, n (%)
	1 (1.56)



	Current CD4, mean (SD)
	 



	  • Absolute CD4, cells/mm3
	603.27 ± 237.08



	  • %CD4
	26.03 ± 8.22



	Coronary heart disease risk, n (%)
	 



	  • Dyslipidemia
	48 (75.00)



	  • Hypertension
	8 (12.50)



	  • Diabetes mellitus
	2 (3.13)



	  • Current smoking
	0 (0.0)



	Current lipid-lowering agent, n (%)
	 



	  • None
	19 (29.69)



	  • Simvastatin
	22 (34.38)



	  • Atorvastatin
	14 (21.88)



	  • Rosuvastatin
	4 (6.25)



	  • Fenofibrate
	2 (3.12)



	  • Simvastatin plus gemfibrozil
	2 (3.12)



	  • Atorvastatin plus fenofibrate
	1 (1.56)



	Duration of HIV diagnosis to enrollment, mean (SD) months
	103.44 ± 57.79



	Duration of the first antiretroviral agents to enrollment, mean (SD) months
	88.81 ± 44.53



	Duration of efavirenz to lipid-lowering agents, mean (SD) months
	35.22 ± 49.16



	Laboratory parameters
	 



	  • Hemoglobin, g/dL
	13.84 ± 2.09



	  • Fasting plasma glucose, mg/dL
	98.88 ± 12.41



	  • Creatinine, mg/dL
	0.96 ± 0.16



	  • eGFR, mL/min/1.73 m2
	85.46 ± 22.16



	  • Albumin, g/dL
	4.76 ± 0.42



	  • Alanine aminotransferase, U/L
	36.78 ± 23.79



	  • Aspartate aminotransferase, U/L
	32.13 ± 19.66



	  • Alkaline phosphatase, U/L
	105.86 ± 31.35





3TC = lamivudine; ABC = abacavir; eGFR = estimated glomerular filtration rate; FTC = emtricitabine; TDF = tenofovir disoproxil fumarate; SD = standard deviation.


There were statistically significant increases from baseline in mean body weight (0.97 kg, 95% CI 0.49 to 1.44, p < 0.001), BMI (0.32 kg/m2, 95% CI 0.16 to 0.49, p < 0.001), and waist circumference (1.53 cm, 95% CI 0.88 to 2.18, p < 0.001; Table III and Fig. 3).



At week 24

Mean total cholesterol had decreased significantly from baseline (−32.78 mg/dL, 95% CI −41.16 to −24.39, p < 0.001), LDL-cholesterol (−21.00 mg/dL, 95% CI −28.34 to −13.65, p < 0.001), HDL-cholesterol (−4.21 mg/dL, 95% CI −6.24 to −2.18, p < 0.001), and triglycerides (−49.70 mg/dL, 95% CI −66.54 to −32.86, p < 0.001). Mean changes in fasting lipid parameters from baseline are presented in Table II and Fig. 2.

There were significant increases from baseline in mean body weight (1.39 kg, 95% CI 0.77 to 2.01, p < 0.001), BMI (0.49 kg/m2, 95% CI 0.27 to 0.73, p < 0.001), and waist circumference (2.6 cm, 95% CI 1.53 to 3.68, p < 0.001; Table III and Fig. 3).

Of 64 patients, 61 (95.31%) had HIV-1 RNA <50 copies/mL at week 24. The HIV-1 RNA of the remaining three were 52, 67, and 62 copies/mL. Nonstatistically significant changes were seen in absolute CD4 (24.09 cells/mm3, 95% CI −9.60 to 57.79, p = 0.158).

Mean changes in other laboratory parameters are as follows: fasting blood sugar = 0.45 mg/dL, 95% CI −5.70 to 4.79, p = 0.864, creatinine = 0.15 mg/dL, 95% CI 0.11 to 0.18, p < 0.001, and estimated glomerular filtration rate (eGFR) = −9.50 mL/min/1.73 m2, 95% CI −11.97 to −7.04, p < 0.001 (Table IV).



Discussion

The use of DTG-based regimen is currently widespread as a first-line antiretroviral treatment globally, including in Thailand. This study found that switching to DTG-based regimen in people with HIV with dyslipidemia resulted in improved lipid profiles.

The SCOTA study is a large observational cohort study that examined patients who switched from EFV to DTG, EFV to elvitegravir (EVG), or EFV to rilpivirine (RPV). It was found that total cholesterol significantly decreased in the EFV to DTG and EFV to RPV groups but not in the EFV to EVG group. At month 12, total cholesterol/HDL had significantly decreased in the EFV to RPV group but not in the EFV to DTG and EFV to EVG groups. The study results showed that significant reductions in triglycerides were observed only in the group that switched from EFV to RPV. Furthermore, the decrease in total cholesterol, LDL-cholesterol, triglycerides, and total cholesterol/HDL over 1 year was higher in patients with higher baseline levels (14).

The STRATEGY-NNRTI trial examined the effects of switching from an NNRTI-based regimen (EFV, NVP, or RPV) combined with TDF and FTC to coformulated EVG/cobicistat (c), TDF, or FTC or continuing the NNRTI-based regimen. At 48 weeks, the only significant reduction in plasma lipid levels was observed in HDL-cholesterol levels in patients who switched to the EVG/c-based regimen compared to those who continued in the NNRTI-based regimen. The changes in lipid levels varied based on the type of NNRTI. Switching from EFV to the EVG/c-based regimen led to a significant decrease in total cholesterol and LDL-cholesterol and a slight decrease in HDL-cholesterol compared to those who continued EFV. Switching from NVP or RPV to EVG/c led to substantial increases in LDL-cholesterol and the cholesterol/HDL ratio compared to continuing with NVP or RPV (15). However, other recent studies have shown that switching to RPV or a once-daily integrase regimen can improve lipid profiles and reduce dyslipidemia without causing virological failure (14,15,16).


TABLE II - Mean change in fasting lipid parameters from baseline



	Lipid profiles (mg/dL)
	N = 64; mean (SD)



	Week 0
	Week 12
	Week 24
	Change from week 0 vs. 12
	p-Value
	Change from week 0 vs. 24
	p-Value
	Change from week 12 vs. 24
	p-Value



	Diff
	95% CI
	Diff
	95% CI
	Diff
	95% CI





	Total cholesterol
	209.69 ± 38.99
	170.88 ± 36.43
	176.91 ± 35.14
	−38.81 ± 25.86
	−32.35, −12.00
	<0.001
	−32.78 ± 33.55
	−41.16, −24.39
	<0.001
	6.03 ± 33.56
	−2.35, 14.41
	0.156



	LDL-cholesterol
	131.88 ± 36.17
	106.17 ± 31.37
	110.88 ± 30.72
	−25.70 ± 23.31
	−31.53, −19.88
	<0.001
	−21.00 ± 29.41
	−28.34, −13.65
	<0.001
	4.71 ± 26.78
	−1.98, 11.39
	0.165



	HDL-cholesterol
	54.45 ± 13.56
	48.20 ± 12.48
	50.23 ± 13.23
	−6.24 ± 7.52
	−8.12, −4.36
	<0.001
	−4.21 ± 8.12
	−6.24, −2.18
	<0.001
	2.03 ± 6.13
	0.49, 3.56
	0.010



	Triglycerides
	181.64 ± 94.12
	145.47 ± 77.75
	131.94 ± 75.28
	−36.17 ± 89.88
	−58.62, −13.71
	0.002
	−49.70 ± 67.40
	−66.54, −32.86
	<0.001
	13.53 ± 67.79
	−30.46, 3.40
	0.115



	Cholesterol/HDL
	4.00 ± 0.93
	3.69 ± 1.01
	3.69 ± 1.06
	−0.31 ± 0.61
	−0.46, −0.15
	<0.001
	−0.31 ± 0.85
	−0.52, −0.09
	0.005
	−0.003 ± 0.81
	−0.21, 1.9
	0.973





CI = confidence interval; HDL = high-density lipoprotein; LDL = low-density lipoprotein; SD = standard deviation.



TABLE III - Mean change in body weight, body mass index, waist circumference, and ASCVD risk score



	
	N = 64; mean (SD)



	Week 0
	Week 12
	Week 24
	Change from week 0 vs. 12
	p-Value
	Change from week 0 vs. 24 
	p-Value
	Change from week 12 vs. 24
	p-Value



	Diff
	95% CI
	Diff
	95% CI
	Diff
	95% CI





	Bodyweight, kg
	66.00 ± 12.02
	66.97 ± 12.46
	67.39 ± 12.58
	0.97 ± 1.88
	0.49, 1.44
	<0.001
	1.39 ± 2.49
	0.77, 2.01
	<0.001
	0.42 ± 1.85
	−0.04, 0.88
	0.073



	Body mass index, kg/m2
	23.99 ± 3.51
	24.32 ± 3.55
	24.49 ± 3.67
	0.32 ± 0.67
	0.16, 0.49
	<0.001
	0.49 ± 0.92
	0.27, 0.73
	<0.001
	0.17 ± 0.68
	−0.001, 0.34
	0.051



	Waist circumference, cm
	87.79 ± 10.82
	89.33 ± 11.38
	90.39 ± 10.95
	1.53 ± 2.60
	0.88, 2.18
	<0.001
	2.60 ± 4.27
	1.53, 3.68
	<0.001
	1.06 ± 3.65
	0.15, 1.97
	0.023



	ASCVD risk score*
	4.56 ± 4.30(N = 42)
	3.99 ± 3.71(N = 39)
	4.69 ± 4.67(N = 44)
	0.464 ± 1.43
	−0.04, 0.97
	0.07
	0.14 ± 1.92
	−0.49, 0.77
	0.66
	−0.11 ± 1.48
	−0.59, 0.38
	0.66





ASCVD = atherosclerotic cardiovascular disease; LDL = low-density lipoprotein; SD = standard deviation.

*Calculated score from patient age above 40 years old and LDL level above 70 mg/dL.



[image: Image]
Figure 2 - Change in mean total cholesterol, LDL-cholesterol, HDL-cholesterol, triglycerides, and cholesterol/HDL from baseline through week 24. HDL = high-density lipoprotein; LDL = low-density lipoprotein.



[image: Image]
Figure 3 - Box plot of body weight, body mass index, and waist circumference change from baseline. The horizontal line in the box interior represents the group median. The large black dot represents the group mean. (3A) body weight, (3B) body mass index, (3C) waist circumference.


Virological failure is the primary issue to consider when changing treatments for patients who are already experiencing viral suppression. The cause of viral blips, which were observed in three patients within 24 weeks of transitioning to DTG in our study, is still unknown. Regimes based on INSTIs have been associated with a low frequency of viral blips and do not appear to be linked to virologic failure. However, the occurrence of these blips may increase the clinical workload (17). Therefore, these three patients must undergo further follow-up.

The potential for weight gain is another significant concern when transitioning to a DTG-based regimen (18,19,20). Our study found a substantial increase in body weight, BMI, and waist circumference after the switch. While INSTI-based regimens are generally recommended as the first-line treatment for HIV (21), recent studies have shown that people receiving these regimens for initial therapy may experience greater weight gain compared to those on protease inhibitors (PIs) or NNRTI-based regimens. For example, a cohort from Brazil found that individuals on RAL-based regimens had a sevenfold higher likelihood of developing obesity than those on NNRTI- or PI-based regimens (22). Additional observational studies have indicated that INSTI-based regimens, particular DTG-based regimens, may be linked to more significant weight gain (23,24,25,26). The NAMSAL study, which involved 613 people with HIV in Cameroon randomized to either TDF/3TC with DTG or EFV, revealed that those on the DTG-based regimen gained more weight compared to those on EFV at 48 weeks, and this weight gain was most prominent in women (27).

Furthermore, a recent analysis of eight phase III clinical trials, including 5,680 ART-naive participants, reported that 17.3% of them had a weight gain of ≥10% from baseline, and the weight gain was greater among those taking INSTIs (3.24 kg) than NNRTIs (1.93 kg) and PIs (1.72 kg) (28). Female gender and African origin were factors associated with weight gain (29). The studies conducted in the Asian population reported that factors such as low initial CD4 counts and starting treatment with DTG/TAF/FTC were associated with weight gain (30). These findings suggest that racial diversity may influence changes in body weight among people with HIV.

DTG is generally well-tolerated and appear to have less long-term adverse effects than other regimens. Some patients in this cohort had elevated creatinine values and a slight decrease in eGFR after switching to DTG, and these were significant compared to baseline. DTG has been found to cause a predictable, early increase in serum creatinine of approximately 10% of baseline values in treatment-naive patients and 14% in treatment-experienced patients. This increase is caused by the inhibition of tubular creatinine secretion through the organic cation transporter 2 (OCT2) receptor, but it does not result in a genuine decline in the eGFR (31,32).


TABLE IV - Mean change in other laboratory parameters



	Laboratory parameters
	N = 64; mean (SD)



	Week 0
	Week 12
	Week 24
	Change from week 0 vs. 12
	p-Value
	Change from week 0 vs. 24 
	p-Value
	Change from week 12 vs. 24
	p-Value



	Diff
	95% CI
	Diff
	95% CI
	Diff
	95% CI





	Fasting blood sugar, mg/dL
	98.88 ± 12.41
	94.23 ± 12.61
	98.42 ± 21.35
	−4.64 ± 12.32
	−7.72, −1.56
	0.004
	−0.45 ± 21.01
	−5.70, 4.79
	0.864
	4.18 ± 17.07
	−0.07, 8.45
	0.054



	Creatinine, mg/dL
	0.95 ± 0.16
	1.11 ± 0.19
	1.11 ± 0.19
	0.15 ± 0.11
	0.12, 0.18
	<0.001
	0.15 ± 0.13
	0.11, 0.18
	0.001
	−0.01 ± 0.13
	−0.04, 0.02
	0.660



	eGFR, mL/min/1.73 m2
	85.46 ± 22.16
	74.92 ± 20.36
	75.96 ± 20.47
	−10.54 ± 8.24
	−12.59, −8.47
	<0.001
	−9.50 ± 9.86
	−11.97, −7.04
	<0.001
	1.03 ± 8.41
	−1.07, 3.13
	0.330



	Hemoglobin, g/dL
	13.84 ± 2.09
	13.94 ± 1.97
	14.13 ± 2.04
	0.11 ± 0.88
	−0.11, 0.32
	0.340
	0.29 ± 0.84
	0.08, 0.51
	0.007
	0.19 ± 0.71
	0.01, 0.37
	0.038



	Albumin, g/dL
	4.76 ± 0.41
	4.68 ± 0.25
	4.63 ± 0.28
	−0.07 ± 0.35
	−0.16, 0.01
	0.079
	−0.12 ± 0.35
	−0.21, −0.03
	0.006
	−0.04 ± 0.21
	−0.10, 0.01
	0.090



	Globulin, g/dL
	3.05 ± 0.36
	2.91 ± 0.41
	3.02 ± 0.39
	−0.14 ± 0.30
	−0.21, −0.06
	<0.001
	−0.02 ± 0.29
	−0.10, 0.04
	0.442
	0.11 ± 0.34
	0.03, 0.20
	0.009



	Alanine aminotransferase, U/L
	36.78 ± 23.78
	34.38 ± 27.68
	31.17 ± 16.46
	−2.41 ± 23.99
	−8.4, 3.58
	0.425
	−5.61 ± 23.52
	−11.48, 0.26
	0.061
	−3.20 ± 21.72
	−8.62, 2.22
	0.243



	Aspartate aminotransferase, U/L
	32.13 ± 19.65
	29.08 ± 15.17
	28.61 ± 10.29
	−3.04 ± 17.52
	−7.42, 1.33
	0.169
	−3.51 ± 18.94
	−8.24, 1.21
	0.143
	−0.46 ± 12.18
	−3.51, 2.57
	0.759



	Alkaline phosphatase, U/L
	105.86 ± 31.35
	86.11 ± 25.72
	85.92 ± 26.25
	−19.75 ± 17.17
	−24.04, −15.46
	<0.001
	−19.93 ± 17.94
	−24.42, −15.45
	<0.001
	−0.18 ± 10.81
	−2.88, 2.51
	0.890





eGFR = estimated glomerular filtration rate; SD = standard deviation.


This is the first prospective cohort study to examine the consequences of switching from EFV to DTG in people with HIV with dyslipidemia in Thailand. Our data confirm that the use of DTG is safe and adverse effects are rare in this population.

There were a few limitations to this study. Firstly, it was a single-arm, monocentric study, and open-label study. Additionally, the sample size was relatively small. Furthermore, since the follow-up duration was brief, some effects may not have been detectable yet. Finally, as patients were aware when their blood lipids were high, they may have engaged in lifestyle modification, such as diet and exercise, regardless of any adjustments to their medication regimen.



Conclusions

The study showed that switching from EFV-based therapy to DTG improved lipid profiles, suggesting that this switch could benefit patients with a high risk of cardiovascular disease. However, it is essential to note that weight gain and increased waist circumference were also observed.
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