
Article Not peer-reviewed version

Week 48 Results from

Dolutegravir/Lamivudine Versus

Bictegravir/Emtricitabine/ Tenofovir

Alafenamide Fumarate: Real-World

Assessment of Weight Gain in Naïve

People Living with HIV of Asian OrigiN

(Dragon)

Chia-Jui Yang , Qingxia Zhao , Wen-Hsin Hsih , Mao-Wang Ho , Tsung-Chia Chen , Mao-Song Tsai ,

Shu-Yuan Lee , Yi-Chun Lin , Cheng-Pin Chen , Shu-Hsing Cheng , Xue Zhang , Meiyin Zou , Yi-Wen Wu ,

Miao-Hui Huang , Tung-Che Hung , Ping Ma * , Chien-Yu Cheng *

Posted Date: 6 January 2025

doi: 10.20944/preprints202501.0297.v1

Keywords: dolutegravir/lamivudine (DTG/3TC); bictegravir/emtricitabine/tenofovir alafenamide fumarate

(BIC/FTC/TAF); effectiveness; treatment-naïve adults living with HIV (PWH); weight gain

Preprints.org is a free multidisciplinary platform providing preprint service

that is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0

license, which permit the free download, distribution, and reuse, provided that the author

and preprint are cited in any reuse.

https://sciprofiles.com/profile/3189587
https://sciprofiles.com/profile/2073952
https://sciprofiles.com/profile/1991168
https://sciprofiles.com/profile/4141992
https://sciprofiles.com/profile/4141993


 

 

Article 

Week 48 Results from Dolutegravir/Lamivudine 
Versus Bictegravir/Emtricitabine/ Tenofovir 
Alafenamide Fumarate: Real-World Assessment of 
Weight Gain in Naïve People Living with HIV of 
Asian OrigiN (DRAGON) 
Chia-Jui Yang 1,2,†, Qingxia Zhao 3,†, Wen-Hsin Hsih 4, Mao-Wang Ho 4, Tsung-Chia Chen 5,  
Mao-Song Tsai 1, Shu-Yuan Lee 6, Yi-Chun Lin 6, Cheng-Pin Chen 6,7, Shu-Hsing Cheng 6,8,  
Xue Zhang 3, Meiyin Zou 9, Yi-Wen Wu 10, Miao-Hui Huang 10, Tung-Che Hung 11, Ping Ma 12,* 
and Chien-Yu Cheng 6,13,* 

1 Department of Internal Medicine, Far Eastern Memorial Hospital, New Taipei City 220, Taiwan; 
yangcj1206@gmail.com, tmao.song@gmail.com 

2 School of Medicine, National Yang-Ming Chiao Tung University, Taipei City 112, Taiwan; 
yangcj1206@gmail.com 

3 Department of Infectious Diseases, Henan Infectious Diseases Hospital, Zhengzhou, Henan 450, China; 
zhqx666@163.com, 2022862961@qq.com 

4 Department of Infectious Diseases, China Medical University Hospital, Taichung City 404, Taiwan; 
kelly9502016@gmail.com, d7905@mail.cmuh.org.tw 

5 Department of Infectious Diseases, Taichung Hospital, Ministry of Health and Welfare, Taichung City 403, 
Taiwan; tcchen1970@gmail.com 

6 Department of Infectious Diseases, Taoyuan General Hospital, Ministry of Health and Welfare, Taoyuan 
Coty 330, Taiwan; saaoc2001@gmail.com, jean640514@gmail.com, jangbin@gmail.com, 
shuhsingcheng@gmail.com 

7 qSchool of Clinical Medicine, National Yang-Ming Chiao Tung University, Taipei City 112, Taiwan; 
jangbin@gmail.com 

8 School of Public Health, Taipei Medical University, Taipei City 110, Taiwan; shuhsingcheng@gmail.com 
9 Department of Infectious Diseases, Nantong Third People’s Hospital, Nantong, Jiangsu 226, China; 

zoumeiyin@126.com 
10 Department of Infectious Diseases, Hualien Tzu Chi Hospital, Buddhist Tzu Chi Medical Foundation, 

Hualien County 970, Taiwan; yiwenwu1229@gmail.com, miao4340@gmail.com 
11 Department of Infectious Diseases, Ditmanson Foundation Chiayi Christian Hospital, Chiayi City 600, 

Taiwan; pipidogg@gmail.com 
12 Department of Infectious Diseases, Tianjin Second People’s Hospital, Tianjin 192, China 
13 Institute of Public Health, School of Medicine, National Yang-Ming Chiao Tung University,  

Taipei City 112, Taiwan; chengajien@gmail.com 
* Correspondence: docmaping@outlook.com (P.M.); chengajien@gmail.com (C.-Y.C.) 
† These authors contributed equally to this work. 

Abstract: Several studies have demonstrated that significant weight gain occurs in some people living 
with HIV (PWH) after initiating integrase strand transfer inhibitors (INSTIs). Most studies on weight 
change have been clinical trials primarily focused on Africa, Europe, and North America, with limited 
representation from real-world studies in Asia. This retrospective observational study, conducted at 
nine designated HIV-care hospitals from March 2019 to January 2024, aimed to address this gap. Of 
the 533 patients screened, 314 met the criteria for the BIC/FTC/TAF group, while 181 qualified for the 
DTG/3TC group. At week 48, 86.3% of patients in the DTG/3TC group and 84.8% in the BIC/FTC/TAF 
group achieved HIV RNA <50 copies/mL (difference: 1.5%; 95% CI: -5.4% to 8.4%; p=0.67, evaluated 
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in a snapshot, per-protocol-exposed population), meeting the criteria of non-inferiority. After 
calculating inverse probability of treatment weights, logistic regression analysis identified the 
following risk factors for weight gain of ≥10% at week 48: BIC/FTC/TAF (aOR 1.72; 95% CI: 1.16–2.54; 
p<0.01), CD4 counts <200 cells/uL (aOR 2.00; 95% CI: 1.32–3.03; p<0.01), HIV RNA ≥100,000 copies/mL 
(aOR 2.05; 95% CI: 1.37–3.07; p<0.01), and BMI <24 (aOR 3.51, 95% CI: 2.29–5.37, p<0.01). In conclusion, 
the study demonstrates that INSTIs, particularly BIC/FTC/TAF, may lead to significant weight gain 
in Asia. Furthermore, consistently high and comparable effectiveness was observed in both the 
BIC/FTC/TAF and DTG/3TC groups. Prospective studies involving a larger number of patients are 
warranted to further explore these findings. 

Keywords: dolutegravir/lamivudine (DTG/3TC); bictegravir/emtricitabine/tenofovir alafenamide 
fumarate (BIC/FTC/TAF); effectiveness; treatment-naïve adults living with HIV (PWH); weight gain 
 

1. Introduction 

Human immunodeficiency virus (HIV) treatment has become increasingly effective, potent, safe, 
and well-tolerated, particularly with regimens that include integrase strand transfer inhibitors 
(INSTIs). As a result, HIV infection is now regarded as a communicable chronic disease. The 2024 
guidelines from the US Department of Health and Human Services and the European AIDS Clinical 
Society recommend second-generation integrase strand transfer inhibitors as initial antiretroviral 
regimens. Examples include bictegravir/emtricitabine/tenofovir alafenamide fumarate 
(BIC/FTC/TAF) and dolutegravir/lamivudine (DTG/3TC), which are recommended for most 
treatment-naïve individuals with HIV and as a switch option for those who are virologically 
suppressed [1,2]. 

Several studies have demonstrated that significant weight gain occurs in some people living 
with HIV (PWH) after initiating antiretroviral therapy (ART). Greater weight gain was observed in 
DTG-containing regimens, particularly among Black females in the ADVANCE study conducted in 
Africa [3]. In a pooled analysis of eight randomized trials, ART regimens involving INSTIs and TAF 
appeared to contribute to increased weight gain. Baseline factors such as low CD4 count, high HIV 
RNA levels, female sex, and Black race were associated with a higher likelihood of weight gain [4]. 
Similarly, in the North American AIDS Cohort Collaboration on Research and Design, PWH who 
initiated INSTI-based regimens—particularly those containing DTG or raltegravir—experienced 
greater weight gain compared to those on non-nucleoside reverse transcriptase inhibitor (NNRTI)-
based therapies. Furthermore, among PWH who switched from tenofovir disoproxil fumarate (TDF) 
to TAF, there was an association with adverse metabolic changes, including weight increases, obesity 
development, and worsened serum lipid levels, as observed in the Swiss HIV Cohort Study (SHCS) 
[5]. 

Most studies on weight change have been clinical trials conducted primarily in Africa, Europe, 
and North America, with limited representation from real-world studies in Asia. The DRAGON 
study aimed to compare weight gain among Asian ART-naive patients initiated on DTG/3TC or 
BIC/FTC/TAF. Additionally, we report the risk factors associated with significant weight gain (≥10% 
increase) after a 48-week period. 

2. Materials and Methods 

This retrospective, observational cohort study was conducted at nine designated hospitals for 
HIV care in Taiwan and China-mainland. The study period spanned from March 2019 to January 
2024 and included treatment-naïve people living with HIV (PWH). Patients were excluded if they 
were lost to follow-up, transferred to other clinics or hospitals, or deceased. All included patients 
were followed for a 48-week period. 
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The primary endpoint was the proportion of participants who experienced a ≥10% increase in 
weight. Secondary endpoints included achieving undetectable plasma HIV RNA levels (<50 
copies/mL) at week 48 after initiating DTG/3TC or BIC/FTC/TAF, evaluated using a snapshot of the 
per-protocol-exposed population. Additional secondary outcomes included changes in total 
cholesterol and triglyceride levels over the course of the study. The study received approval from the 
research ethics committee or institutional review board (registration number: TYGH112029). Patient 
consent was waived due to the retrospective nature of the study, and all data were analyzed without 
including personal or sensitive information. 

2.1. Data collection and Definition 

A standardized case record form was used to collect information on demographics, sexual 
preferences, body weight, HIV treatment history, and the results of various laboratory investigations. 
The first weight measurement after the initiation of DTG/3TC or BIC/FTC/TAF, both within 30 days 
pre- and post-index, was defined as the baseline weight. Follow-up weight measurements were taken 
every six months, both within 30 days pre- and post-, and were defined as post-weight. Weight 
change was reported as the absolute change, along with the proportion of patients who experienced 
weight increases. Laboratory tests included plasma HIV RNA, CD4 lymphocyte count, serum 
creatinine, liver function tests, lipid profiles, and fasting blood glucose or glycated hemoglobin 
(HbA1c). These tests were conducted every 3–6 months in accordance with CDC HIV treatment 
guidelines. 

2.2. Statistical Analysis 

The distributions of patients' demographics and baseline characteristics were summarized using 
descriptive statistics. Continuous variables were expressed as medians [IQR], and differences 
between groups were assessed using the Mann–Whitney test due to their non-normal distribution. 
Categorical variables were presented as numbers and percentages, and comparisons between groups 
were performed using the chi-square test or Fisher’s exact test, as appropriate. To adjust for baseline 
imbalances, a propensity model was generated using inverse probability of treatment weighting 
(IPTW) [6]. The inverse probability of being in different groups assigned each individual a weight 
based on the predicted probability for each group, thereby balancing differences in baseline 
characteristics between the two groups. 

2.3. Analysis and Regression Models 

We assessed non-inferiority of BIC/FTC/TAF compared with DTG/3TC using the confidence 
interval approach for the difference in proportion of patients with virological suppression (HIV RNA 
of less than 50 copies/mL) at week 48 in the per-protocol-exposed population. A margin of –10% was 
used to determine non-inferiority. 

The estimated propensity score was obtained from the fit of a logistic regression model. This 
model included the following variables: age, gender, route of transmission, CD4 count, HIV RNA 
loads, and body mass index (BMI). IPTW was calculated using a logistic regression model of the 
response on weight gain ≥10% increase at week 48. The weights were 1/e^(X) for individuals in the 
DTG/3TC group and 1/(1 – e^(X)) for the BIC/FTC/TAF group. All p values were two-sided, and 
statistical significance was set at a p value <0.05. All analyses were performed using SAS software, 
version 9.4 (SAS Institute, Inc., Cary, NC) and SPSS software version 24.0 (SPSS Inc., Chicago, IL). 

3. Results 

3.1. Patient Characteristics 

PWH were screened between October 2019 and January 2024. Of the 533 patients screened, 314 
met the criteria for inclusion in the BIC/FTC/TAF group, while 181 qualified for the DTG/3TC group. 
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Through week 48, the proportion of patients reporting drug-related adverse events or 
discontinuation was 8 (4.2%) in the DTG/3TC group and 5 (1.6%) in the BIC/FTC/TAF group. 

In the DTG/3TC group, the most common causes of treatment failure were poor compliance (n=3, 
1.6%), patient request (n=2, 1.1%), isolation of the M184V mutation (n=1, 0.5%), pruritus (n=1, 0.5%), 
and increased weight (n=1, 0.5%). In the BIC/FTC/TAF group, the causes were hyperlipidemia (n=2, 
0.6%), increased weight (n=1, 0.3%), nausea (n=1, 0.3%), and drug-drug interaction (n=1, 0.3%). 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 6 January 2025 doi:10.20944/preprints202501.0297.v1

https://doi.org/10.20944/preprints202501.0297.v1


 5 of 16 

 

 

Figure 1. Flowchart for the inclusion of treatment-experienced patients. Abbreviation: PWH, people living with HIV; BIC/FTC/TAF, bictegravir/emtricitabine/tenofovir alafenamide; DTG/3TC, 
dolutegravir/lamivudine. 
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The baseline demographics and clinical characteristics of the study population are summarized 

in Table 1. The median age was similar between the two groups (34 years, IQR: 28–45 for DTG/3TC 
and 27–47 for BIC/FTC/TAF, p=0.72), and the majority were male (92% and 96%, respectively, p=0.13). 
The primary route of transmission was men who have sex with men (81% for DTG/3TC and 82% for 
BIC/FTC/TAF, p=0.23). The median CD4 count was significantly higher in the DTG/3TC group (302 
cells/µL, IQR: 187–440) compared to the BIC/FTC/TAF group (244 cells/µL, IQR: 95–392, p=0.03), with 
a greater proportion of patients in the BIC/FTC/TAF group having CD4 counts below 200 cells/µL 
(42% vs. 27%, p<0.01). HIV RNA levels were slightly higher in the BIC/FTC/TAF group (4.73 log₁₀ 
copies/mL, IQR: 4.19–5.44) compared to the DTG/3TC group (4.52 log₁₀ copies/mL, IQR: 3.94–5.22, 
p=0.01). Body weight and BMI were similar between the groups (p=0.39 and p=0.07, respectively). 

Table 1. Baseline demographics and clinical characteristics in the study population. 

  
DTG/3TC  

(n=181) 

BIC/FTC/TAF 

(n=314) 
p 

Age, median (IQR) 34 (28-45) 34 (27-47) 0.72 

Male, n (%) 167 (92) 300 (96) 0.13 

Route of transmission    0.23 

 Men who have sex with men, n (%) 147 (81) 258 (82)  

 Injection drug use, n (%) 7 (4) 8 (3)  

 Heterosexual contact, n (%) 27 (15) 42 (13)  

 Unknown, n (%) 0 (0) 6 (2)  

CD4 counts, cells/uL, median (IQR) 302 (187-440) 244 (95-392) 0.03 

 CD4 counts <200 cells/uL, n (%) 48 (27) 131 (42) 
<0.0

1 

HIV RNA, log10 copies/mL, median (IQR)  
4.52 (3.94-

5.22) 
4.73 (4.19-5.44) 0.01 

 >100,000 copies/mL, n (%) 59 (33) 119 (38) 0.24 

 >500,000 copies/mL, n (%) 17 (9) 47 (15) 0.08 

Body weight, kg (%), median (IQR) (n=426) 69 (60-75) 66 (60-75) 0.39 

Body mass index (BMI), kg/m2, median (IQR) 

(n=426) 

23.4 (21.0-

25.8) 
22.3 (20.5-24.9) 0.07 

Abbreviation: IQR, interquartile range. 

3.2. Virological Effectiveness 

Figure 2A and 2B illustrate virologic response rates, measured as the percentage of PWH 
achieving HIV RNA levels of <50 copies/mL and <200 copies/mL, in the DTG/3TC and BIC/FTC/TAF 
groups under the per protocol-exposed population. For <50 copies/mL, response rates were high 
overall, PWH with DTG/3TC and BIC/FTC/TAF achieving 86.3% and 84.8% (difference: 1.5%, 95% 
CI: -5.4% to 8.4%, p=0.67), respectively, at week 24, and 86.7% and 87.8% (difference: -1.1%, 95% CI: -
7.8% to 5.6%, p=0.73) at week 48. Among patients with baseline CD4 counts <200 cells/µL, the 
response rates were similar at week 24 (81.0% for both groups, p=0.99) but diverged slightly at week 
48 (75.0% for DTG/3TC vs. 83.0% for BIC/FTC/TAF, p=0.27). For patients with HIV RNA levels 
>500,000 copies/mL at baseline, the response rates were lower but comparable, ranging from 62.5% 
to 72.1% (p=0.48) at week 24 and 68.3% to 70.6% (p=0.86) at week 48. 
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Figure 2. The per-protocol analysis of virologic suppression outcomes of DTG/3TC and BIC/FTC/TAF at week 24 and 48. (A) illustrates the proprotion of PWH achieving HIV RNA levels of <50 
copies/mL at week 24 and 48 in the DTG/3TC and BIC/FTC/TAF groups among the overall population, as well as among PWH with baseline CD4 counts <200 cells/µL and HIV RNA >500,000 
copies/mL. (B) illustrates the proprotion of PWH achieving HIV RNA levels of <200 copies/mL at week 24 and 48. 
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For <200 copies/mL, response rates were consistently high across both treatment groups. Overall 
response rates were 96.9% and 96.0% in DTG/3TC and BIC/FTC/TAF group (difference: 0.9%, 95% 
CI: -2.8% to 4.6%, p=0.64), respectively at week 24, with similar outcomes at week 48 (97.3% and 97.0%, 
respectively; difference: 0.3%, 95% CI: -3.0% to 3.6%, p=0.87). Among patients with CD4 counts <200 
cells/µL, the response rates were slightly higher in the BIC/FTC/TAF group at week 24 (97.0% vs. 
92.9%, p=0.8) and week 48 (96.4% vs. 92.5%, p=0.31). In the subgroup with HIV RNA >500,000 
copies/mL, response rates were lower than the overall population but still high, reaching 81.3% and 
90.7% (p=0.32) at week 24 and 94.1% and 95.1% (p=0.88) at week 48 for DTG/3TC and BIC/FTC/TAF, 
respectively. 

Overall, both treatment regimens demonstrated high and comparable efficacy in achieving 
virologic suppression, with BIC/FTC/TAF showing slightly better performance in specific subgroups, 
particularly among patients with lower CD4 counts and higher baseline viral loads. However, the 
differences between DTG/3TC and BIC/FTC/TAF were not significant, and the criteria for non-
inferiority were met. 

By week 24, CD4 counts increased to 240 cells/µL for BIC/FTC/TAF and 238 cells/µL for 
DTG/3TC. At week 48, the counts further increased to 306 cells/µL and 299 cells/µL, respectively. The 
differences in CD4 changes between the two regimens were not statistically significant. 

3.3. Weight Change 

Weight changes were compared between the BIC/FTC/TAF and DTG/3TC groups over 48 weeks. 
At week 24, the mean weight gain was 2.9 kg for BIC/FTC/TAF and 2.2 kg for DTG/3TC (p=0.2). By 
week 48, weight gain was significantly greater in the BIC/FTC/TAF group compared to the DTG/3TC 
group (5.1 kg vs. 2.9 kg, p<0.01). Regarding the proportion of participants with a >10% body weight 
increase, this was consistently higher in the BIC/FTC/TAF group compared to DTG/3TC: 21.7% vs. 
12.2% at week 24 (p=0.01), 30.2% vs. 16.5% at week 48 (p<0.01). 

The proportion of PWH experienced a >10% weight increase across various subgroups in the 
BIC/FTC/TAF and DTG/3TC treatment arms in Figure 3. Age showed a notable impact, with 
participants aged ≥40 years in the BIC/FTC/TAF group having a higher proportion of >10% weight 
gain (32.4%) compared to DTG/3TC (16.3%, odds ratio [OR] 2.45, 95% CI: 0.98–6.1, p=0.05). Male 
participants on BIC/FTC/TAF were more likely to experience >10% weight gain (30.8%) than those on 
DTG/3TC (18.2%, OR 2.0, 95% CI: 1.15–3.48, p=0.01). 
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Figure 3. Weight changes between the BIC/FTC/TAF and DTG/3TC groups in different subgroups over 48 weeks. Abbreviation: IDU, injfection drug user; BMI, body mass index; 100K, 
100,000 copies/mL. 
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Among participants with CD4 counts ≥200 cells/µL, the BIC/FTC/TAF group had a significantly 
higher proportion of weight gain (40.2%) compared to DTG/3TC (28.9%, OR 2.27, 95% CI: 1.07–4.85, 
p=0.03). Similarly, participants with baseline HIV RNA ≥100,000 copies/mL had greater weight gain 
in the BIC/FTC/TAF group (41.3%) than in the DTG/3TC group (26.8%, OR 2.31, 95% CI: 1.09–4.87, 
p=0.03). Weight gain differences were also evident based on BMI, with those having BMI <24 showing 
higher proportions of >10% weight gain in the BIC/FTC/TAF group (39.0%) compared to DTG/3TC 
(23.3%, OR 2.1, 95% CI: 1.11–4.0, p=0.02). 

3.4. The Analysis of Risk Factors of Weight Change 

By week 48, a total of 338 patients were eligible for inclusion, the BIC/FTC/TAF group (n=205) 
and the DTG/3TC group (n=133) were analyzed the risk factors of weight change ≥10% increase. 
Before IPTW, a multivariate logistic regression model revealed no statistically significant difference 
between the BIC/FTC/TAF and DTG/3TC group, as shown in Table 2. However, CD4 counts <200 
cells/uL (adjusted Odds Ratio [aOR] 1.83, 95% CI: 1.02–3.28, p=0.04), HIV RNA ≥100,000 copies/mL 
(aOR 2.03, 95% CI: 1.16–3.58, p=0.01) and BMI <24 (aOR 3.57, 95% CI: 1.93–6.45, p<0.01) were identified 
as significant predictors of a weight change ≥10% increase at week 48 (Table 2). 

Table 2. A logistic regression model of the response on weight gain ≥10% increase at week 48 before IPTW is 
calculated. 

Before IPTW 
  

Crude 
Odds Ratio 

95% CI p 
Adjusted 

Odds 
Ratio 

95% CI p 

BIC/FTC/TAF vs DTG/3TC  2.15 1.25-3.72 <0.01 1.79 1.00-3.21 0.05 
Age <40 vs ≥40  1.07 0.56-1.57 0.80 0.96 0.50-1.84 0.91 
Male vs female 

3.46 
0.79-
15.14 

0.10 3.56 
0.63-
20.22 

0.15 

Route of transmission            
 Unknown  reference     reference     
 Men who have sex with 
men   

6.00 
0.54-
67.20 

0.15 4.46 
0.32-
62.55 

0.27 

 Heterosexual  6.33 0.53-
76.13 

0.15 3.82 0.25-
57.29 

0.33 

CD4 <200 vs ≥200 cells/uL  2.64 1.59-4.39 <0.01 1.83 1.02-3.28 0.04 
HIV RNA ≥100K vs <100k  2.61 1.57-4.35 <0.01 2.03 1.16-3.58 0.01 
BMI <24 vs ≥24 3.53 2.00-6.23 <0.01 3.57 1.93-6.45 <0.01 

Abbreviation: IPTW, Inverse-probability-of-treatment weights; 100K, 100,000 copies/mL. 

After IPTW, BIC/FTC/TAF (aOR 1.72, 95% CI: 1.16–2.54, p<0.01) emerged as a significant 
predictor, as shown in Table 3. Additionally, CD4 counts <200 cells/uL (aOR 2, 95% CI: 1.32–3.03, 
p<0.01), HIV RNA ≥100,000 copies/mL (aOR 2.05, 95% CI: 1.37–3.07, p<0.01) and BMI <24 (aOR 3.51, 
95% CI: 2.29–5.37, p<0.01) remained significant predictors (Table 3). 
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Table 3. A logistic regression model of the response on weight gain ≥10% increase at week 48 after IPTW is 
calculated. 

After IPTW 
  

Crude 
Odds Ratio 

95% CI p 
Adjusted 

Odds 
Ratio 

95% CI p 

BIC/FTC/TAF vs DTG/3TC  1.61 1.13-2.30 <0.01 1.72 1.16-2.54 <0.01 
Age <40 vs ≥40  1.06 0.73-1.54 0.74 1.03 0.65-1.62 0.90 
Male vs female 

3.69 
1.24-
10.93 

0.02 3.22 
0.91-
11.44 

0.07 

Route of transmission              
 Unknown  reference     reference     
 Men who have sex with 
men   

5.6 
0.69-
45.15 

0.11 
3.97 

0.41-
38.29 

0.23 

 Heterosexual  8.28 0.98-
70.04 

0.05 4.88 0.49-
49.16 

0.18 

CD4 <200 vs ≥200  2.45 1.71-3.51 <0.01 2 1.32-3.03 <0.01 
HIV RNA ≥100K vs <100k 2.36 1.65-3.39 <0.01 2.05 1.37-3.07 <0.01 
BMI <24 vs ≥24 3.38 2.26-5.01 <0.01 3.51 2.29-5.37 <0.01 

3.5. Metabolic Outcomes 

The absolute mean changes in total cholesterol (CHOL), triglycerides (TG), high-density 
lipoprotein (HDL), and low-density lipoprotein (LDL) were 16.4 (± 36.3), 16.3 (± 108.6), 5.3 (± 9.4), and 
4.2 (± 28.2) mg/dL, respectively, in the BIC/FTC/TAF group, and 13.7 (± 30.7), 19.6 (± 122.8), 5.1 (± 
14.6), and 3.1 (± 24.7) mg/dL, respectively, in the DTG/3TC group. Additionally, the absolute mean 
changes in the CHOL/HDL ratio and HbA1c were -0.1 (± 1.0) and -0.1% (± 1.0) in the BIC/FTC/TAF 
group, and -0.4 (± 1.1) and -0.2% (± 0.5) in the DTG/3TC group. Blood lipid parameters did not differ 
significantly between the groups from baseline to week 48 in Figure 4. 

 

Figure 4. Metabolic outcomes between the BIC/FTC/TAF and DTG/3TC group over 48 weeks. Footnote: The 
mean difference of CHOL (n=363), TG (n=370), HDL (n=342), LDL (n=335), CHOL/HDL (n=340) and HbA1c 
(n=143) between groups were analyzed in the PP-E analysis. Abbreviation: CHOL, total cholesterol; HDL, high 
density lipoprotein; LDL, low density lipoprotein; TG, triglyceride. 
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4. Discussion 

This study provides critical insights into weight gain associated with INSTIs, particularly 
BIC/FTC/TAF, in ART-naïve people living with HIV of Asian origin. The observed significant weight 
increase, along with the identified risk factors such as lower baseline CD4 counts (<200 cells/µL), 
higher HIV RNA levels (≥100,000 copies/mL) and lower BMI (<24 kg/m2), highlights the multifactorial 
nature of ART-related weight gain. 

This phenomenon is consistent with prior reports, such as the pooled analysis of randomized 
clinical trials by Erlandson et al. [7], which emphasized the role of baseline characteristics and ART 
components in predicting weight changes following treatment initiation or switch. Moreover, Surial 
B et al. used data from the Swiss HIV Cohort Study to assess weight changes and metabolic outcomes 
in PWH receiving stable ART who switched from TDF to TAF [5]. Their findings were consistent with 
other studies, demonstrating that TAF leads to a substantially larger increase in weight compared 
with TDF in PWH initiating or switching ART [4,8]. In our study, weight gain was significantly 
greater in the BIC/FTC/TAF group compared to TAF-free regimen of DTG/3TC (5.1 kg vs. 2.9 kg, 
p<0.01). 

The ADVANCE study further corroborates our findings, demonstrating that DTG-containing 
regimens are associated with significant weight gain, particularly among women and those receiving 
TAF [3,9]. Mean weight gain was 8.9 kg in the TAF/emtricitabine (FTC) + DTG arm, 5.9 kg in the 
TDF/FTC + DTG arm, and 3.2 kg in the TDF/FTC/efavirenz (EFV) arm at 192 weeks. The metabolic 
effects observed with TAF, including increased weight and adverse lipid profiles, as documented in 
the Swiss cohort study, suggest a possible additive or synergistic effect when combined with INSTIs 
[5]. However, our study didn’t identify any significant difference between BIC/FTC/TAF and 
DTG/3TC in terms of blood lipid parameters, possibly due to the short observation period and small 
sample size. 

A strong association was observed between weight gain and the stage of HIV disease, as 
indicated by low baseline CD4 cell counts and high HIV RNA. These factors were correlated with 
significant weight gain in our study, consistent with findings from other reports [10,11]. This suggests 
that the return-to-health phenomenon plays a key role in weight gain among PWH initiating ART. 
While this effect can be beneficial for individuals recovering from advanced HIV disease, it may also 
contribute to excessive weight gain, particularly in those with early-stage HIV infection or a normal 
to low baseline BMI (<24 kg/m²). 

Notably, our study also addresses a critical gap in the literature by focusing on real-world data 
from Asia, a region underrepresented in existing research. Prior studies, such as OPERA cohort [12], 
have predominantly analyzed populations in North America and Europe, limiting the 
generalizability of their findings to Asian populations. The differential metabolic responses observed 
across diverse ethnic groups underscore the importance of region-specific research to guide clinical 
practice. 

Ciccullo A et al. conducted a real-life multicenter cohort study to evaluate the effectiveness of 
BIC/FTC/TAF and DTG/3TC in treatment-naïve PWH. The findings demonstrate consistently high 
suppression rates (<50 copies/mL) in both the BIC/FTC/TAF (95.2%) and DTG/3TC (95.9%) groups at 
week 144, aligning with the outcomes of our study [13,14]. Furthermore, our study showed 
comparable effectiveness in PWH with high baseline viral loads (>500,000 copies/mL) between the 
two groups, which was also consistent with findings from other studies [15,16]. 

Despite the strengths of this study, including its robust sample size and multicenter design, 
several limitations warrant consideration. First, the retrospective nature of the study may introduce 
selection bias and limit causal inferences. Second, the lack of detailed dietary and lifestyle data 
precludes an analysis of their contributions to weight gain. Third, the study's 48-week follow-up may 
not capture long-term metabolic changes, as seen in studies with extended follow-up periods, such 
as the ADVANCE study [3,9]. Finally, although IPTW was carried out to balance the baseline and 
multivariate logistic regression models were used to adjust for confounders, there may still be 
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unidentified or unmeasured confounders that could influence the observed outcomes of weight 
change. 

5. Conclusions 

In conclusion, this study adds to the growing body of evidence suggesting that INSTI-based 
regimens, particularly BIC/FTC/TAF, are associated with significant weight gain in Asian PWH. 
Given the widespread adoption of these regimens, clinicians should consider individual patient 
characteristics, such as baseline CD4 count and BMI, when selecting ART. Furthermore, consistently 
high and comparable effectiveness was observed in both the BIC/FTC/TAF and DTG/3TC groups. 
Prospective studies with longer follow-up and broader geographic representation are essential to 
confirm these findings. 
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Abbreviations 

The following abbreviations are used in this manuscript: 
HIV human immunodeficiency virus 
PWH people living with HIV 
INSTIs integrase strand transfer inhibitors 
DTG/3TC dolutegravir/lamivudine 
BIC/FTC/TAF bictegravir/emtricitabine/tenofovir alafenamide fumarate 
TDF tenofovir disoproxil fumarate 
ART antiretroviral therapies 
NNRTIs non-nucleoside reverse transcriptase inhibitors 
SHCS Swiss HIV Cohort 
HbA1c glycated hemoglobin  
IPTW inverse probability of treatment weighting 
IQR interquartile range 
IDU injection drug user 
aOR adjusted odds ratio 
CHOL total cholesterol 
TG triglyceride 
HDL high-density lipoprotein 
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LDL low-density lipoprotein 
BMI body mass index 
FTC emtricitabine 
EFV efavirenz 
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