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CABOTEGRAVIR



In a post hoc analysis, a 
mean annualized in- crease 
in body weight of 1.23 kg per 
year (95% CI, 1.05 to 1.42) 
was noted in the 
cabotegravir group, as 
compared with an increase 
of 0.37 kg (95% CI, 0.18 to 
0.55) in the TDF–FTC group. 

Landovitz et al., N Engl J Med. 2021 Aug 
12;385(7):595-608



…ripensando al TAF in PREP…
Over half of participants (2876 
[54%] of 5387) were 
overweight (defined by a 
body-mass index of >25 
kg/m2) at baseline (table 1). 
Participants in the 
emtricitabine and tenofovir 
disoproxil fumarate group lost 
weight in the first 24 weeks 
and returned to baseline 
weight at week 48 (mean 
change in bodyweight 
between baseline and 48 
weeks was –0·1 kg), whereas 
those in the emtricitabine and 
tenofovir alafenamide group 
had a mean increase in 
bodyweight of 1·1 kg at week 
48. 
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Figure S12. Body Weight Change through Week 48 

 
 

Approximately 50% of participants were overweight by body mass index criteria (>25 kg/m2) at baseline. 

Participants in the tenofovir disoproxil fumarate arm lost weight in the first 24 weeks and returned to 

baseline weight at week 48 (-0·1 kg) while those in the tenofovir alafenamide arm had a mean increase in 

body weight (1·1 kg) (P<0·001). 

Kenneth H Mayer et al., Lancet 2020; 396: 239–54 
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WEIGHT AND METABOLIC CHANGES WITH 
CABOTEGRAVIR+RILPIVIRINE LONG-ACTING OR BICTEGRAVIR

687 participants randomized (2:1; n=6 not dosed)
• 454 switched to CAB+RPV LA Q2M 
• 227 continued on B/FTC/TAF

Darrell H. S Tan et al., CROI 2023

Changes from BL in body weight, body mass index (BMI) category, waist and hip circumferences (WC, HC), 
waist-to-height ratio (WHtR), waist-to-hip ratio (WHR), muscle mass, total body fat, and proportion of 
participants with insulin resistance or metabolic syndrome were analyzed at M11 (LA without OLI)/M12 (LA 
with OLI and B/FTC/TAF).



• Median change in body weight was 
• –0.40 kg (–2.95, 2.10) LA
• +0.05 kg (–2.30, 1.95) B/FTC/TAF

• Mean (standard deviation) change in 
WC and HC was 
• +0.19 cm (8.01) and +0.26 cm (7.81) LA 
• +1.64 cm (9.19) and +0.51 cm (11.44) 

B/FTC/TAF

There were no clinically relevant changes from 
BL to M11/12 in participants’ WHtR, WHR, or
the proportion of 
participants with 
metabolic syndrome, 
abdominal obesity, or 
insulin resistance in 
either arm.
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EACS 2019 Abstract Book , HIV Medicine 2019

Changes in weight and BMI in ART naive  adults 
at 1 and 2 years after starting TDF/XTC +
• Doravirine 1.7 (1.0) kg; 2.4 (1.5) kg
• ritonavir-boosted darunavir 1.4 (0.6)kg ; 1.8 

(0.7) kg
• Efavirenz  0.6 (0.0)kg ; 1.6 (1.0)kg 



Changes in weight and BMI with first-line doravirine-
based therapy

Chloe Orkina, Richard Elionb, Melanie Thompsonc,

Juergen K. Rockstrohd, Fernando Alvarez Bognare, Zhi J. Xuf,

Carey Hwangg, Peter Sklarg and Elizabeth A. Marting

Objective: To evaluate changes in weight and BMI in adults with HIV-1 at 1 and 2 years
after starting an antiretroviral regimen that included doravirine, ritonavir-boosted
darunavir, or efavirenz.

Design: Post-hoc analysis of pooled data from three randomized controlled trials.

Methods: We evaluated weight change from baseline, weight gain at least 10%, and
increase in BMI after 48 and 96 weeks of treatment with doravirine, ritonavir-boosted
darunavir, or efavirenz-based regimens. Risk factors for weight gain and metabolic
outcomes associated with weight gain were also examined.

Results: Mean (and median) weight changes were similar for doravirine [1.7 (1.0) kg]
and ritonavir-boosted darunavir [1.4 (0.6) kg] and were lower for efavirenz [0.6
(0.0) kg] at week 48 but were similar across all treatment groups at week 96 [2.4
(1.5), 1.8 (0.7), and 1.6 (1.0) kg, respectively]. No significant differences between
treatment groups were found in the proportion of participants with at least 10% weight
gain or the proportion with BMI class increase at either time point. Low CD4þ T-cell
count and high HIV-1 RNA at baseline were associated with at least 10% weight gain
and BMI class increase at both timepoints, but treatment group, age, sex, and race
were not.

Conclusion: Weight gains over 96 weeks were low in all treatment groups and were
similar to the average yearly change in adults without HIV-1. Significant weight gain
and BMI class increase were similar across the treatment groups and were predicted by
low baseline CD4þ T-cell count and high baseline HIV-1 RNA.

Copyright ! 2020 The Author(s). Published by Wolters Kluwer Health, Inc.
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Introduction

Adults tend to gain weight progressively through middle
age, with an average weight gain estimated at 0.5–1 kg/
year [1]. Over time, this modest accumulation of weight
can lead to obesity. The prevalence of obesity, defined as

having a BMI of 30 or higher, has nearly tripled since
1975: in 2016, 39% of adults worldwide were
overweight (BMI of 25 or higher) and 13% were obese
[2]. In the United States, 72% of adults were overweight
and 40% were obese in 2015–2016 [3]. Being overweight
or obese increases the risk of all-cause mortality and

aHIV Medicine, Queen Mary University of London, London, UK, bGeorge Washington University School of Medicine,
Washington, District of Columbia, cAIDS Research Consortium of Atlanta, Atlanta, Georgia, USA, dMedizinische Klinik und
Poliklinik, University of Bonn, Bonn, Germany, eGlobal Medical Affairs, fBiostatistics, and gClinical Research, Merck & Co., Inc.,
Kenilworth, New Jersey, USA.
Correspondence to Elizabeth A. Martin, DO, 126 E. Lincoln Avenue, PO Box 2000, Rahway, NJ 07065-0900, USA.
Tel: +1 732 594 6713; e-mail: elizabeth.martin1@merck.com
Received: 4 June 2020; revised: 23 September 2020; accepted: 27 September 2020.

DOI:10.1097/QAD.0000000000002725

ISSN 0269-9370 Copyright Q 2020 The Author(s). Published by Wolters Kluwer Health, Inc. This is an open-access article distributed under the
terms of the Creative Commons Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it is permissible to download and
share the work provided it is properly cited. The work cannot be changed in any way or used commercially without permission from the journal. 91

Changes in weight and BMI with first-line doravirine-
based therapy

Chloe Orkina, Richard Elionb, Melanie Thompsonc,

Juergen K. Rockstrohd, Fernando Alvarez Bognare, Zhi J. Xuf,

Carey Hwangg, Peter Sklarg and Elizabeth A. Marting

Objective: To evaluate changes in weight and BMI in adults with HIV-1 at 1 and 2 years
after starting an antiretroviral regimen that included doravirine, ritonavir-boosted
darunavir, or efavirenz.

Design: Post-hoc analysis of pooled data from three randomized controlled trials.

Methods: We evaluated weight change from baseline, weight gain at least 10%, and
increase in BMI after 48 and 96 weeks of treatment with doravirine, ritonavir-boosted
darunavir, or efavirenz-based regimens. Risk factors for weight gain and metabolic
outcomes associated with weight gain were also examined.

Results: Mean (and median) weight changes were similar for doravirine [1.7 (1.0) kg]
and ritonavir-boosted darunavir [1.4 (0.6) kg] and were lower for efavirenz [0.6
(0.0) kg] at week 48 but were similar across all treatment groups at week 96 [2.4
(1.5), 1.8 (0.7), and 1.6 (1.0) kg, respectively]. No significant differences between
treatment groups were found in the proportion of participants with at least 10% weight
gain or the proportion with BMI class increase at either time point. Low CD4þ T-cell
count and high HIV-1 RNA at baseline were associated with at least 10% weight gain
and BMI class increase at both timepoints, but treatment group, age, sex, and race
were not.

Conclusion: Weight gains over 96 weeks were low in all treatment groups and were
similar to the average yearly change in adults without HIV-1. Significant weight gain
and BMI class increase were similar across the treatment groups and were predicted by
low baseline CD4þ T-cell count and high baseline HIV-1 RNA.

Copyright ! 2020 The Author(s). Published by Wolters Kluwer Health, Inc.

AIDS 2021, 35:91–99

Keywords: darunavir, doravirine, efavirenz, HIV-1, weight gain‘

Introduction

Adults tend to gain weight progressively through middle
age, with an average weight gain estimated at 0.5–1 kg/
year [1]. Over time, this modest accumulation of weight
can lead to obesity. The prevalence of obesity, defined as

having a BMI of 30 or higher, has nearly tripled since
1975: in 2016, 39% of adults worldwide were
overweight (BMI of 25 or higher) and 13% were obese
[2]. In the United States, 72% of adults were overweight
and 40% were obese in 2015–2016 [3]. Being overweight
or obese increases the risk of all-cause mortality and

aHIV Medicine, Queen Mary University of London, London, UK, bGeorge Washington University School of Medicine,
Washington, District of Columbia, cAIDS Research Consortium of Atlanta, Atlanta, Georgia, USA, dMedizinische Klinik und
Poliklinik, University of Bonn, Bonn, Germany, eGlobal Medical Affairs, fBiostatistics, and gClinical Research, Merck & Co., Inc.,
Kenilworth, New Jersey, USA.
Correspondence to Elizabeth A. Martin, DO, 126 E. Lincoln Avenue, PO Box 2000, Rahway, NJ 07065-0900, USA.
Tel: +1 732 594 6713; e-mail: elizabeth.martin1@merck.com
Received: 4 June 2020; revised: 23 September 2020; accepted: 27 September 2020.

DOI:10.1097/QAD.0000000000002725

ISSN 0269-9370 Copyright Q 2020 The Author(s). Published by Wolters Kluwer Health, Inc. This is an open-access article distributed under the
terms of the Creative Commons Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it is permissible to download and
share the work provided it is properly cited. The work cannot be changed in any way or used commercially without permission from the journal. 91

Changes in weight and BMI in ART naive  adults 
at 1 and 2 years after starting TDF/XTC +
• Doravirine 1.7 (1.0) kg; 2.4 (1.5) kg
• ritonavir-boosted darunavir 1.4 (0.6)kg ; 1.8 

(0.7) kg
• Efavirenz  0.6 (0.0)kg ; 1.6 (1.0)kg 

Pr
op

or
%o

n 
of

 p
ar

%c
ip

an
ts

 w
ith

 a
t l

ea
st

 1
0%

 w
ei

gh
t g

ai
n.



NUOVI STUDI SU «VECCHI» FARMACI



FAVORABLE METABOLIC OUTCOMES 48 
WEEKS AFTER SWITCH TO DTG/3TC

• Randomized trial (RUMBA study): switch to 3TC+DTG vs T/F/BIC in 
people in second generation INSTI

Linos Vandekerckhove et al, CROI 2023; ABSTRACT 672



Results at week 48 (linear mixed models, 
adjusted for basal BMI)





WEIGHT GAIN AMONG PARTICIPANTS 
SWITCHING TO A DOLUTEGRAVIR-BASED 
HIV REGIMEN IN KENYA

Kassem Bourgi CROI 2023, ABSTRACT 674
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Weight gain stopping/switch rules for antiretroviral
clinical trials

W.D. Francois Ventera, Simiso Sokhelaa, Alexandra Calmyb,

Luckyboy Mkhondwanec, Bronwyn Boscha, Nomathemba Chandiwanaa,

Andrew Hilld, Kenly Sekwesee, Nkuli Mashabanea, Anton Pozniakf,

Saye Khood, Mohammed Alig, Eric Delaporteh, Samanta Lalla-Edwardsa,

Polly Claydeni, Vincent C. Marconij, Mark J. Siednerk, Marta Boffitol,

Celicia Serenataa,M, Mary Carmanm and Simon Collinsi

Obesity develops in a substantial number of people initiating and maintaining modern
antiretroviral therapy. The comorbidities associated with obesity make significant
weight gain and metabolic changes a major consideration in clinical trials studying
different regimens’ potency and safety. It is as yet unclear what role individual
antiretrovirals or classes play in weight gain but the issue is a complex one for clinical
trial design, especially when deciding when ‘‘too much’’ weight has been gained, in a
context where we do not yet know if switching to alternative regimens will slow, halt or
reverse weight gain or metabolic changes. In addition, clinician and trial participant
opinion on acceptable weight gain may differ. We offer preliminary guidance for
discussion for future antiretroviral clinical trial design.

Copyright ! 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
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Introduction

Progressive, significant weight gain leading to obesity
has emerged as a major and complex side effect
associated with newer antiretroviral treatment (ART)
regimens. Future clinical trials of ART will need to be
mindful of the extent and pattern of weight gain and
associated metabolic changes. As with all considerations
of trial outcomes and safety endpoints, standardized
guidelines will protect participant safety and autonomy,
while preserving trial integrity and ensuring data are
valid, comparable across-studies, and clinically mean-
ingful.

To develop such guidelines, there is a need for accepted
trial stopping rules, for both naive and switch studies. This
is complicated. Weight gain in ART trial participants can
be expected, with a ‘return to health’ as viral control
occurs. In addition, weight gain, which is part of the
normal ageing process (along with changes in fat : muscle
ratios), is not always associated with metabolic con-
sequences, and is not consistently or immediately
associated with clear clinical harm. Moreover, a clear
definition of a clinically deleterious weight threshold is
still debated, and there appears to be substantial
geographic, sex and race differences in terms of outcomes
[1–6]. For many conditions, including infectious
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Weight and metabolic changes after switching from tenofovir 
alafenamide (TAF)/emtricitabine (FTC)+dolutegravir (DTG), 
tenofovir disoproxil fumarate (TDF)/FTC+DTG and 
TDF/FTC/efavirenz (EFV) to TDF/lamivudine (3TC)/DTG

Participants randomised to first-line tenofovir alafenamide 
(TAF)/emtricitabine (FTC)+dolutegravir (DTG), tenofovir disoproxil 
fumarate (TDF)/FTC+DTG or TDF/FTC/efavirenz (EFV) for 192 weeks 
were then switched to TDF/lamivudine (3TC)/DTG for 52 weeks. 
Participants switching either TAF/FTC+DTG or TDF/FTC/EFV to 
TDF/3TC/DTG showed statistically significant reductions in weight, low 
density lipoprotein, triglycerides, glucose and glycated haemoglobin.

Bosch et al., CID 2022







REVERSIBILITY OF TAF- AND/OR 
INSTI-ASSOCIATED WEIGHT GAIN

Myrthe L. Verburgh et al., CROI 2023 ABSTRACT 673
 

1440 of 6245 eligibe participants gained >=7% weight gain after switch to TAF and/or INSTI





Switching from tenofovir alafenamide to tenofovir
disoproxil fumarate improves lipid profile and

protects from weight gain

Kai Juhani Kauppinena,b, Inka Ahoa,b and Jussi Sutinena,b

Background: Switching from tenofovir disoproxil fumarate (TDF) to tenofovir alafena-
mide (TAF) increases low-density lipoprotein cholesterol (LDL-C) and body weight.
Metabolic effects of the opposite TAF-to-TDF switch are unknown.

Objectives: To investigate the effect of TAF-to-TDF switch on plasma lipids, body
weight, and atherosclerotic cardiovascular disease (ASCVD) risk score.

Design: A retrospective chart review.

Methods: Onehundredand forty-sixpatientswithTAF-to-TDFswitch (Switchgroup)were
compared with 146 patients matched for sex, age, and third antiretroviral agent class who
continued unchanged TAF-containing regimen (Control group). Data were collected at
approximately 1year (follow-up FU-1) and 2years (follow-up FU-2) after baseline values.

Results: In Switch group at FU-1, total cholesterol (TC) and LDL-C decreased 12.1% and
12.4% (P<0.001 in both), respectively. High-density lipoprotein cholesterol (HDL-C)
also decreased 8.2% (P<0.001) in Switch group, but TC/HDL-C ratio did not change.No
statistically significant changes were observed in Control group in any lipid values. TC
remained similarly decreased through FU-2 in Switch group, but LDL-C increased from
FU-1 toFU-2 inbothgroups.ASCVDrisk scoredecreased from6.3%atbaseline to6.0%at
FU-2 (P¼0.012) in Switch group but increased from 8.4 to 9.1% (P¼0.162) in Control
group. Body weight increased from 83.4kg at baseline to 84.9 kg at FU-2 (P¼0.025) in
Control group but remained stable in Switch group (83.1"83.7 kg, P¼0.978).

Conclusions: TAF-to-TDF switch improved plasma lipid profile and ASCVD risk score,
as well as prevented weight gain, when compared with ongoing TAF-based antiretro-
viral therapy. Copyright © 2022 The Author(s). Published by Wolters Kluwer Health, Inc.

AIDS 2022, 36:1337–1344

Keywords: body weight, cardiovascular risk score, cholesterol, HIV, tenofovir

alafenamide, tenofovir disoproxil fumarate

Introduction

Tenofovir disoproxil fumarate (TDF) has widely been used
for treatment of human immunodeficiency virus (HIV)
infection for almost two decades, and it remains among the
preferred agents in treatment guidelines, together with a
newer tenofovir prodrug, tenofovir alafenamide (TAF) [1,2].

Due to pharmacological differences, TAF can be dosed as
1/10th of the TDF dose to reach equivalent intracellular

tenofovir concentration [3]. This translates into lower
kidney and bone related toxicity when using TAF as
compared to TDF [4]. Therefore, TAF has replaced TDF
to a large extent in industrialized countries.

Both controlled trials and real-world data have, however,
demonstrated worsening of the blood lipid profile after
switching from TDF to TAF [5–7]. TDF has been shown
to directly decrease blood lipid concentrations [8],
whereas the effect of TAF on blood lipids is considered
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on detailed plasma lipid concentrations and body weight.
This switch caused a statistically significant decrease in
plasma lipids, which was reflected in decreased ASCVD
score, and was associated with less weight gain compared
to Control group that remained on an unchanged TAF
containing regimen.

The decrease in LDL cholesterol during the first year after
the switch was comparable to the increase observed in
previous studies regarding the opposite switch from TDF
to TAF [6,7,12]. We could identify only one prior study
evaluating the lipid changes caused by TAF-to-TDF
switch [6]. In this uncontrolled study, the decrease
observed in total cholesterol was similar to that reported
in our study, albeit the observation period was shorter
than ours. We corroborate and extend these previous
findings by the means of including a control group and
reporting directly measured LDL cholesterol concentra-
tions.

The numerically higher ASCVD score in Control group
at baseline did not translate into higher prevalence of
statin use. This may be explained by the similar LDL-C
concentrations between the groups at baseline, since the
clinicians may have based the initiation of a statin more on
LDL-C than ASVD score.

In order to focus on lipid changes directly caused by TAF-
to-TDF switch, no other changes in ARTwere allowed
during the follow-up and we excluded participants who
changed their lipid lowering medication from the lipid
analyses. Since numerically more participants initiated
lipid lowering therapy during the study period in Control
group, our analysis may slightly underestimate the
beneficial lipid effect of TAF-to-TDF switch.

What magnitude of clinical significance may the observed
effect on plasma lipids have? Switching TAF to TDF
caused a decrease not only in LDL-C and TC but also in
HDL-C, hence TC/HDL-C ratio did not change.
Nonetheless, LDL cholesterol is considered the main
cause of ASCVD [18,19]. The change in cardiovascular
risk is directly proportional to the change in LDL
cholesterol and the achieved level of LDL cholesterol
[18,19]. Studies have also demonstrated that regardless the

means by which LDL cholesterol is lowered (e.g. dietary
measures or lipid lowering medication) a similar
cardiovascular risk reduction is observed [20].

In the subset of participants who had FU-2 measurements
available, the decreases in TC and HDL-C remained
statistically significant throughout the two-year study
period in Switch group. However, in both groups, there
was a statistically significant increase in LDL-C between
FU-1 and FU-2 timepoints, the reason of which remains
unclear. Longer terms studies are needed to confirm the
true effect on this ART switch on plasma lipids.
Nevertheless, judged from studies on the opposite switch
(TDF to TAF), TDF appears to have a long-lasting
beneficial lipid-lowering effect, since its withdrawal even
after years of exposure led to worsening of lipid profile
[7,12].

We also evaluated the effect of TAF-to-TDF switch on
ASCVD Score. The ASCVD score was numerically
higher in Control than Switch group at baseline. This
difference, albeit statistically nonsignificant, was probably
driven by the 5-year age difference between the groups.
The focus of our study was to monitor the within group
changes in both groups. During the 2-year follow-up, we
observed a statistically significant decrease in ASCVD risk
score from BL to FU-2 in Switch group, whereas Control
group had a nonsignificant increase in ASCVD risk score.
The decrease in ASCVD score in Switch group regardless
of the participants aging two years is in line with the
potential cardiovascular benefit of TAF-to-TDF switch.

In recent years, concerns have been raised about
increasing obesity rates among PHIV. Despite the
reported association of excessive weight gain with the
initiation of TAF and INSTIs [10,11], there are no
previous data on the effect of switching away from these
agents on body weight.

In our study, we observed a stable body weight over 2
years among those who switched TAF to TDF, whereas
continuing unchanged TAF-containing regimen led to
approximately 1.5 kg weight gain during the same period.
In the large OPERA cohort, a switch from TDF to TAF
with no other changes in ARTwas associated with weight

1342 AIDS 2022, Vol 36 No 10

Table 4. Body weight at baseline (BL), follow-up 1 (FU-1), and follow-up 2 (FU-2).

Weight (kg) at BL Weight (kg) at FU-1 Weight (kg) at FU-2 P valueM

Switch group 80.8 (15.5), n¼65a 80.8 (17.7), n¼65 NA 0.293
Control group 81.9 (17.4), n¼90a 82.8 (17.8), n¼90 NA 0.001
Switch group 83.1 (18.9), n¼95b NA 83.7 (20.3), n¼95 0.978
Control group 83.4 (17.6), n¼110b NA 84.9 (18.6), n¼110 0.025

Switch group switched from TAF to TDF. Control group remained on unchanged TAF-containing regimen. Data are given as mean (standard
deviation).
MP-value for the pairwise comparison between BL and FU-1/FU-2 within the study group.
aP-value for the comparison between Switch and Control group at Baseline was P¼0.686.
bP-value for the comparison between Switch and Control group at Baseline was P¼0.922.
FU, follow up; NA, not applicable.



Aggiornamento 2022-2023

• Weight gain: aggiornamento su nuovi e vecchi farmaci 

• Reversibilità del fenomeno di weight gain dopo lo switch

• Weight gain ed outcomes clinici



• Retrospective data analysis of 217 (TAF/FTC þ DTG), 218 (TDF/FTC þ DTG), and 215 (TDF/FTC/ EFV) ADVANCE 
participants with 96-week data available

D:A:D, QRISK and Framingham

• Differences were statistically significant between:
•  TAF/ FTC + DTG and TDF/FTC/EFV for CVD risk using the QRISK equation, equivalent to one extra case 

per 1000 people treated over 10 years NOT with D:A:D and Framingham
• between all treatment groups for T2DM risk. Six extra T2DM cases were predicted on TAF/FTC+DTG vs. 

TDF/ FTC + DTG using QDiabetes. Extra three T2DM cases per 1000 were predicted on TDF/FTC/ EFV 
over TDF/FTC + DTG (P < 0.01). 

McCann et al. AIDS 2021, 35:1657–1665 
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Poisson regression 
was used to assess 
effect of time-
updated BMI 
changes 

6721 PWH were 
included; 72% male, 
median age 48 years 
(IQR 40-55), 8.4% 
ARV-naïve

5% underweight, 
60% healthy weight, 
27% overweight, 
7.8% obese
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Figure 3 Incidence rate ratios (IRRs) for clinical outcomes according to changes from 
baseline in BMI

 
Multivariable Poisson regression models include time-updated changes in BMI (reference 
group: stable BMI), baseline BMI group, and factors with p<0.1 from univariable models, 
including gender, region, age, prior hypertension and dyslipidaemia at baseline, time-updated 
previous number of antiretrovirals (ARVs) received, current number in regimen, cumulative 
exposure to NRTIs and INSTIs, chronic kidney disease (CKD), plus other confounders 
related to but not considered to lie on the causal pathway for the particular clinical outcome: 

Cardiovascular disease (CVD) - baseline liver function tests (LFTs), prior diabetes mellitus 
(DM) at baseline, and time-updated cumulative exposure to PIs, smoking status, liver 
fibrosis, anaemia, and end-stage liver disease (ESLD). 

Malignancy - baseline family history of CVD, ART-naïve vs experienced, whether had HIV 
viral suppression at baseline, prior DM at baseline, and time-updated cumulative exposure to 
PIs, smoking status, CD4 count, liver fibrosis, anaemia, and ESLD. 

DM - ethnicity, baseline LFTs, family history of CVD, prior CVD at baseline, and time-
updated cumulative exposure to PIs, non-AIDS defining cancer (NADC).  

All-cause mortality - HIV transmission risk group, baseline LFTs, ART-naïve vs 
experienced, whether had HIV viral suppression at baseline, prior CVD, NADC, and DM, 
and time-updated smoking status, CD4 count, hepatitis B surface antigen (HBsAg) status, 
hepatitis C antibody (HCV-Ab) status, liver fibrosis, anaemia, ESLD, and AIDS-defining 
disease. 
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Incident diabetes in course of antiretroviral 
therapy

Cohort 

(ref. DTG)

Age- and sex-

adjusted 

hazard ratio*

95% 

confidence 

interval

P Adjusted 

hazard 

ratio§

95% 

confidence 

interval

P

ATV

DRV

RPV

RAL

EVG

BIC

1.22

1.31

0.88

2.14

1.37

1.31

0.63-2.36

0.77-2.21

0.34-2.25

1.33-3.46

0.68-2.76

0.64-2.66

0.56

0.32

0.68

0.002

0.38

0.45

0.97

1.02

1.10

1.71

1.54

1.10

0.46-2.07

0.57-1.82

0.42-2.86

0.99-2.94

0.76-3.16

0.53-2.26

0.94

0.95

0.84

0.052

0.23

0.80

Taramasso L et al., AIDS 2023, Online ahead of print.

4,366 PWH included, 73% male, with mean 
age 46 years

120 incident cases of DM occurred (1.26 
cases/100 person year-follow up, 95% CI 1.05-
1.50.

• Baseline weight, but not the amount of 
weight gain, correlated to diabetes 
incidence (aHR 1.03; 95%CI 1.01-1.04)

• older age (aHR 1.03; 95%CI 1.01-1.06)
• being ART-experienced with detectable HIV 

RNA (aHR 2.27, 95%CI 1.48-3.49)
• untreated high blood pressure (aHR 2.90; 

95%CI 1.30-6.45) 
• baseline blood glucose >100 mg/dL (aHR 

5.47; 95%CI 3.82-7.85)



Relationship between weight gain and insulin resistance in 
people living with HIV switching to INSTI-based regimens 

2437 PWH (1025 INSTI-switch, 1412 
non-INSTI)

In the subset of 634 PLWH without IR, 
switching to INSTI associated with a 
lower risk of IR (HR=0.70, CI95%: 
0.51, 0.98). 

A weight increase by 1% reduced the 
total protective effect of INSTI by 
21.1% over one year of follow-up, 
which identifies a 5% weight increase 
as a clinically meaningful weight gain 
definition. 

Milic J et al., AIDS 2022;36:1643-1653.
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Figure 2. The mediation effect of weight change (A) and BMI (B) in the association between 
the switch to INSTI and the incidence of IR. Both models were adjusted for age and sex and 
HOMA at baseline.  

 

 

Table 1. Demographic, HIV and metabolic characteristics in INSTI-switch and non-INSTI at 
baseline and follow-up. 

 Non-INSTI 
(N=1412) 

INSTI 
switchers 
(N=1025) 

Total (N = 
2437) 

P 

Demographic and anthropometric characteristics at baseline (T0) 
Male sex, N (%) [no.] 963 (68.2%) 

[1412] 
746 (72.8%) 

[1025] 
1709 (70.1%) 

[2437] 
0.015 

Age, years, median (Q1, Q3) 44.0 (40.0, 
49.0) 

46.0 (42.0, 
51.0) 

45.0 (41.0, 
50.0) 

<0.001

Waist circumference, cm, 
median (Q1, Q3) [no.] 

85.0 (79.0, 
92.0) [1395] 

86 (80.0, 
94.0) [1022]

85.5 (80.0, 
93.0) [2398] 

0.017 

Obesity, N (%) [no.] 83 (5.9%) 
[1412] 

54 (5.3%) 
[1025] 

137 (5.6%) 
[2437] 

0.519 

HIV variables at baseline (T0)     

 Time since HIV diagnosis, 
months, median (Q1, Q3), [n0.] 

161.0 (92.0, 
225.0) [1381] 

185.0 
(114.0, 
246.0) 
[1001] 

168.0 (100.0, 
233.0) [2382] 

<0.001

Nadir CD4, c/Pl, median (Q1, 
Q3), [no.] 

200.0 (88.0, 
300.0) [1375] 

180.0 (76.0, 
296.0) [991]

196.0 (80.0, 
300.0) [2382] 

0.019 

Current CD4, c/Pl, median 
(Q1, Q3), [n0.] 

565.0 (405.0, 
753.0) [1344] 

536.0 
(375.0, 

718.0) [969]

552.0 (392.0, 
740.0) [2313] 

<0.001

CD4/CD8 ratio, median (Q1, 
Q3), [no.] 

0.8 (0.5, 1.1) 
[482] 

0.7 (0.5, 
1.0) [471] 

0.7 (0.5, 1.1) 
[953] 

0.014 
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Conclusioni: weight gain in corso di ART

• Possibile effeZo associato a tu[ i moderni farmaci an\retrovirali , ma 
causalità ancora da dimostrare
• Il fenomeno potrebbe essere almeno in parte reversibile con lo switch 

terapeu\co, ma i da\ sono ancora pochi e il rapporto 
rischio/beneficio dello switch a regimi meno tollera\ va messo nel 
bilancio della scelta
• Fenomeno correlato a maggiore incidenza di diabete ma non vi è una 

dimostrata associazione con even\ cardiovascolari né con mortalità 
da tuZe le cause, che è anzi maggiore in chi PERDE PESO


