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Adverse Effects of ARVs and Drug Classes 
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Weight gain

• Obesity is a multifactorial disease that affects individuals the world over, 
regardless of sex, race, age, racial condition or geography

• In white subjects aged 35–50 years, the average weight gain in 1 year is about
0.5– 1 kg.

Hill A, J Virus Erad 2019; 5: 41–3. Sax PE, Clin Infect Dis 2019; 71: 1379–89. 



Weight gain in naive PLWH

Weight over the first five-years of ART by regimen class
(22,972 PLWH)

Bourgi K, et al., JIAS 2020, 23: e25484. Venter WDF, et al., Lancet HIV 2020; 7: e666–76. 

Mean change in bodyweight over time in all randomly assigned
individuals ( 1,053 PLWH)



The epidemiology is 
changing… Finucane M, et al. Lancet 2011;377:557–567

OVERWEIGHT

45%

60%



The epidemiology is 
changing… Finucane M, et al. Lancet 2011;377:557–567

OBESITY



• DO INSTIs CAUSE WEIGHT GAIN OR SIMPLY A RETURN TO THE SAME 
QUALITY OF LIFE OF THE GENERAL POLUATION?



Cohort studies and weight gain

INSTI > OTHER ARV INSTI = OTHER ARV

TAF > TDF

INSTI > PI



PROIEZIONI WEIGHT GAIN a 5 e 2 ANNI
22,972 PLWH: 20% started INSTI-based regimens:1624 raltegravir (RAL), 2085 elvitegravir (EVG) and 929 dolutegravir (DTG)

BOURGI K et al JIAS 2020, 23: e25484 



BOURGI K et al JIAS 2020, 23: e25484 



Cabotegravir
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Cabotegravir Is Not Associated With Weight Gain in Human 
Immunodeficiency Virus-uninfected Individuals in HPTN 077

Landovitz et al, Clin Infect Dis 2020 2;70(2):319-322.

Among the 146 

participants with 

paired weights, 

between W0 and W41 

the median increase

in weight was:

- CAB +1.1 (IQR, –

0.9, +3.0) kg; 

- PBO +1.0 (IQR, –

.2, +3.2) kg 

(∆ = +0.1 kg, P = .66). 



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 



WEIGHT AND LIPID CHANGES IN PHASE 3 
CABOTEGRAVIR AND RILPIVIRINE LONG-ACTING TRIALS

Patel et al., CROI 2021, Abstract 505



WEIGHT AND LIPID CHANGES IN PHASE 3 
CABOTEGRAVIR AND RILPIVIRINE LONG-ACTING TRIALS

Patel et al., CROI 2021, Abstract 505
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Percentage weight change (%) to w96  (incomplete data W48-W96)
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ADVANCE study:  1st line open-label randomized ART in Johannesburg

• TAF/FTC + DTG (N = 351) vs TDF/3TC + DTG (N = 351) vs TDF/3TC/EFV600 (N = 351)

Hill A, IAS 2019, Abs. MOABX0102LB



Perceptions? Administered before weight gain 
information leaflet and consent
• 68 participants surveyed by 15 July 2019: 51 women, 17 men

• No discontinuations for weight gain; most participant’s estimation of their weight gain was similar to 
the actual weight gain, with a few wild exceptions

• 8 women reported unhappiness with weight gain (one actually had lost 1.3 kg); 3 had actually gained  
< 5%, while 4 had > 10% weight gain. 2 of those who gained > 10% of their baseline weight expressed 
that they were very unhappy

• 6 women participants reported uneven weight gain: 3 abdominal, 2 upper body, 1 hip area, and 1 
lower body

• 2 men reported unhappiness with weight loss (verified weight loss for both)

• Most participants were happy with the weight gain, even though they had to get new clothes as their 
pre-ART clothes could not fit anymore. Some viewed the weight gain as “return to health” although 
they had not reported weight loss at screening.

Source: Dr Simiso Sokhela

Presented at IAS 2019, 
slides MOAX0102LB



ADVANCE: percezione dell’aumento di peso
• 250 persone intervistate (150 femmine, 93 maschi)

35 (14%) scontenti

22 (9%) indifferenti

193 (77%) contenti

Su 20 persone intervistate con aumento di peso >20% solo 2 non erano soddisfatte
Nessuno ha rischiesto sospensione o variazione della ART per variazione di peso

Presented at IAS 2019, 
slides MOAX0102LB



Aumento de peso a 48 sem. en Ensayos Clínicos (naive)
naive



Weight Gain in Clinical Trials (switch)
switch





Antiretroviral-experienced, virologically suppressed PLWH in the U.S. OPERA cohort switched from TDF to TAF . 
Linear mixed models were used to assess weight changes before/after the switch to TAF, adjusted for age, sex, 
race, BMI, CD4 cell count, endocrine disorders and concurrent medications that could affect weight.

6908 PLWH included:

- 5479 maintaining all other antiretrovirals (boosted protease inhibitor: 746, non-nucleoside reverse 
transcriptase inhibitor: 1452, InSTI: 3281) 

- 1429 switching from a non-InSTI to an InSTI (elvitegravir/cobicistat: 1120, dolutegravir: 174, bictegravir: 129)



• An early and pronounced weight
gain was observed shortly after a 
switch from TDF to TAF, both in 
PLWH who maintained all other
ARVs and in those who also
switched to an InSTI-based
regimen, followed by a flattening of 
the curve after nine months
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NAIVE e EXPERIENCED
43,805 pazienti inclusi

365,287  PYFU



Background: Weight gain and diabetes, dangerous
liaisons

Petoumenos et al., J Acquir Immune Defic Syndr. 2021;86(5):579-586

INSULIN RESISTANCE and INSTIs

Improvement: SPIRAL (Calza et al. J
Antimicrob Chemother 2019; 74:731 –
738): TANGO (van Wyk et al. JAIDS 2021 
Jun 1; 87(2): 794–800.

Indifferent: pooled analysis SPRING-2, 
STRIVING, SWORD-1 and SWORD- 2 (Lo J, 
Oyee J, Crawford M, et al. Dolutegravir
and insulin resistance. CROI, 2019)

Worsening: Dirajlal-Fargo at al. OFID 
2016; 3:ofw174; Gianotti et al. J Med
Virol 2019; 91:1937 – 1943.



ART class and incident dabetes

Rebeiro et al. Clin Infect Dis. 2021 Oct 5;73(7):e2234-e2242.

 22,884 cART-
naive PWH: 47% 
NNRTI-, 30% PI-, 
and 23% INSTI-
based cART

O’Halloran et al. Clin Infect Dis. 2022 Online ahead of print.
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Incident diabetes in course of antiretroviral therapy



Hazard Ratio Lower 95% CI Higher 95% CI P
Age (by 1 year) 1.04 1.02 1.07 0.0002

Risk factor for HIV acquisition (ref. MSM)
Heterosexual 1.50 0.87 2.59 0.14

IDU 2.11 1.19 3.74 0.01
Other/Unknown 1.93 0.98 3.78 0.06

ART duration (by 1 year) 1.02 0.99 1.05 0.26

Detectable HIVRNA (ref. Undetectable) 1.91 1.26 2.91 0.002
Statin use (ref. no use) 1.81 1.09 3.01 0.02
Weight at T0 (by 1 Kg) 1.04 1.02 1.05 <0.0001

Study cohort (ref. dolutegravir)
atazanavir 1.24 0.61 2.52 0.56
darunavir 1.15 0.64 2.07 0.64
rilpivirine 1.10 0.42 2.87 0.85

raltegravir 1.97 1.14 3.41 0.01
elvitegravir 1.79 0.87 3.69 0.12
bictegravir 1.43 0.62 3.32 0.40

Variables excluded by the backward selection methods because of p value >0.3 at univariate analysis: weight gain, sex, 

ethnicity, CDC stage, CD4 cell count, calendar year of enrollment, triglycerides/HDL ratio.

4,111 PWH, 120 incident cases of DM



Mediation analysis

For each Kg of baseline weight the DM risk increased by 4%.

The mediation analysis investigated the relationship between basal
weight and diabetes, weight gain and diabetes, and basal weight and 

weight gain, concluding that the true effect is that of basal weight.

During the follow up, 120 incident cases of DM occurred, with an 
estimated incidence of 1.26 cases/100 person years-follow up (95% CI 
1.05-1.50).
The mean weight increase was 0.9 and 1.4 Kg at 1- and 2-year follow-
up (n=2,988 and n=1,711), different across ART (Table).



• Virologically suppressed PWH, receiving
TDF for more than 12 months who either
switched to TAF or maintained TDF, with no 
changes in the core agent.

• 1,446 participants in each group (38 years, 
85% male)

• In TAF mean weight increase of +0.5 kg at
144 weeks over those who maintained TDF

• No difference in the occurrence of 
overweight, obesity, hypertension, diabetes, 
or lipid-lowering drug use.

Martinez-Sanz et al., Clin Infect Dis. 2022 Jul 29; online ahead of print



Spinner et al., Antivir Ther. 2018;23(7):629-632

Short-term treatment for F/TAF, E/C/F/TAF or R/F/TAF did not increase IR in 
healthy male volunteers.
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IBMMarketScan databases for U.S. commercially insured and Medicaid covered adults

20,242 new ART initiators, (25% INSTI) between January 1, 2008 and December 30, 2015. 

Major adverse cardiac event (MACE), a composite of acute MI, ischemic stroke, coronary artery bypass 
grafting, and percutaneous coronary intervention was the primary outcome. 

O’Halloran et al., JAIDS 2020; 84(4):396-399

In this cohort, INSTI-

based regimens were

associated with a 21% 

decreased risk of incident
cardiovascular disease. 



NAIVE e EXPERIENCED
43,805 pazienti inclusi

365,287  PYFU



Petoumenos K et al., JAIDS. 2021; 86(5):579-586. The Global BMI Mortality Collaboration. Lancet. 2016; 388(10046):776-86.

Effect of changes in BMI (kg/m2) on the risk of CVD in PLWH Association of BMI with all-cause 

mortality, by sex, general population





Changes in body mass index and clinical outcomes
after initiation of contemporary antiretroviral

regimens

• PWH who started a 
new ARV during 2010-
2019 

• 6721 PWH included; 
8.4% naïve

• >1 kg/m2 increase was
associated with increased
risk of DM (IRR: 1.96, 
95% CI: 1.36-2.80) and >1 
kg/m2 decrease with 
increased risk of death
(adjusted IRR: 2.33, 95% 
CI: 1.73-3.13).
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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. 

  

Copyright © 2022 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
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«Out of 568 PLWH (16.9% 
females), 141 were in the DTG 
and 427 in the INSTI-n group. 
After an average follow up of 2.6 
(±0.8) years, we did not observe
significant difference in CD4 (673 
vs 663 cell/microL, p=0.8) or 
virologic suppression (96.3% vs. 
96.2%, p=0.99).» 

DTG prescribing patterns in PLWH ³65 years: the impact of 2DR and weight gain

759
Background

Results and discussion  

Methods 

DTG prescribing patterns in PLWH ≥ 65 years: the impact of 2DR and weight gain
Guaraldi G1, Calza S2, Calcagno A3, Milic J1, Focà E2, Rota M2, Celotti A2, Celesia BM4, Piconi S5, De Socio GV6, Cattelan AM7, Orofino G8, Riva A9, Nozza S10, Di Perri G3
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Body composition changes, including obesity and accentuated aging has also been widely described in people living with HIV

(PLWH). The level of complexity of this interaction in this population is further increased due to a possible association of modern

antiretroviral therapy (ART) initiation or switching and weight gain (WG).

No randomised clinical studies assessed antiretroviral (ART) prescription specifically in geriatric HIV patients and its impact in
weight gain.

Data can be obtained from observational studies or geriatric HIV cohorts. One of the largest geriatric HIV cohort is Geriatric
Patients Living with HIV/AIDS (GEPPO) cohort. This is a prospective observational multicentre cohort started in 2015, including
consecutive HIV-positive geriatric patients aged>65 years, and HIV negative controls, in care at 10 HIV clinics in Northern Central and
Southern Italy.

The aim of this study was to explore weight gain in people living with HIV (PLWH) ≥65 years who switch to a DTG based
regimen (DTG-s) vs remaining INSTI-naive (INSTI-n) on stable ART.

• At baseline we observed that PLWH who switched to DTG had higher burden of MM at baseline, possibly due to the selection of
more vulnerable population for DTG regimens.

• DTG offers to vulnerable PLWH > 65 years a unique opportunity to avoid TDF or ABC toxicities regimens, which is explained by
higher proportion of 2DR regimens observed in this study arm.

• 2-DR may be considered as a deprescribing recommendation in elderly.
• GEPPO cohort did not reveal a significant WG associated with switch to DTG in PLWH over 65 years of age, indicating that this

phenomenon is not present in geriatric PLWH.
• This finding was confirmed comparing 3DR vs 2DR and TAF exposed vs unexposed geriatric PLWH.

People were prospectively recruited in the GEPPO cohort. At cohort recruitment, participants were INSTI-naives (INSTI-n). During
follow up they were divided in two groups: INSTI-n vs dolutegravir-switchers (DTG-s) with no further change in ART. Body weight was
assessed at 1st study visit and at last evaluation. In the DTG-s group, the 1st visit was prior to switch. Weight was assessed with
stadiometer during patient visit, asking patient to be in underwear without shoes.

Out of 568 PLWH (16.9% females), 141 were in the DTG and 427 in the INSTI-n group. After an average follow up of 2.6 (±0.8) years,
we did not observe significant difference in CD4 (673 vs 663 cell/microL, p=0.8) or virologic suppression (96.3% vs. 96.2%, p=0.99).

Figure 1 depicts study design. Weight gain assessment was preformed at baseline and at follow-up visit.

Significant weight gain was defined as an increase of ≥5%
from 1st visit weight over a follow-up.
ARV regimen was collected at patient visit with indication of
the date of start of any drug. Regimens were classified as 2DR
if included either 1INSTI or 1 PI and 1NNRTI or 3TC. Regimens
were classified as 2DR if included 1INSTI+2NRTI, or
1PIc/r+2NRTI or 1NNRTI+2NRTI. Current exposure to TDF, TAF
or ABC was specified.

Conclusion

Statistical analyses
Results were expressed as mean and standard deviation (± SD), or median and interquartile range (IQR) for continuous variables
based on the normality of distribution, and as frequencies and percentages for categorical variables. Kaplan-Meier plots and log-
rank tests were used to illustrate time to reach a significant weight gain according to the “a priori” outcome measure definition. In
order to explore the impact of ARTV regimens 3 different models were built comparing INSTI-n vs DTG-s, TAF vs TDF or 2DR vs 3DR.
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INSTI-n (N=427) DTG-s (N=141) p value

Age, years, mean (SD) 73.3 (4.7) 73.5 (4.7) 0.65

Males (%) 360 (84.3%) 112 (79.4%) 0.19

HIV exposure, years, mean (SD) 18.9 (7.1) 18.8 (7.4) 0.78

Body weight at first visit, kg, mean (SD) 74.5 (13.9) 71.8 (13.4) 0.09

HIV undetectability at first visit, % 95% 92.9% 0.99

Current CD4 at first visit, cell/microL, mean 
(SD)

650.7 (235.4) 652.9 (277) 0.69

ARV regimen at first visit

PI, % 191 (44.7%) 77 (54.6%) 0.04

NNRTI, % 215 (50.4%) 49 (34.8%) < 0.001

Current TDF exposure, % 148 (34.7%) 44 (31.2%) 0.47

Current ABC exposure, % 129 (30.2%) 53 (37.6%) 0.12

Comorbidities, first visit

Chronic kidney disease, % 90 (27.8%) 56 (44.1%) 0.001

Osteoporosis, % 74 (23.8%) 44 (35.5%) 0.02

Cardiovascular disease, % 36 (11.4%) 13 (10.3%) 0.87

Dyslipidemia, % 162 (52.6%) 73 (61.3%) 0.11

Lipodystrophy, % 103 (35.2%) 42 (37.5%) 0.73

Type 2 diabetes mellitus, % 81 (25.3%) 25 (20.2%) 0.25

Hypertension, % 208 (63.6%) 93 (73.8%) 0.05

Cancer, % 46 (14.4%) 35 (27.1%) 0.004

Cirrhosis, % 26 (8.0%) 5 (3.9%) 0.15

Chronic obstructive pulmonary disease, % 17 (5.4%) 6 (4.8%) 0.85

Multimorbiditity (at least 3 comorbidities), % 165 (38.6%) 79 (56.0%) < 0.001

Polypharmacy (>5 medications), % 81 (19.0%) 30 (21.3%) 0.612

Body weight at last vist

Body weight, kg, mean (SD) 74.1 (14.9) 71.0 (13.3) 0.06

Delta weight, kg, mean (SD) 0.02 (7.5) -0.04 (5.2) 0.97

Weight gain >5% between first and last visit, 
%

19 (9.3%) 13 (15.1%) 0.175

HIV undetectability at last visit, % 92.6% 96.0% 0.44

Current CD4, at last visit, cell/microL, mean 
(SD)

663.9 (288.8) 673.4 (314.0) 0.82

ARV regimen at last visit

PI, % 191 (44.7%) 77 (54.6%) 0.05
NNRTI, % 216 (50.6%) 13 (9.2%) < 0.001
Current TAF exposure, % 141 (33.0%) 36 (25.5%) 0.12

Current TDF exposure, % 38 (8.9%) 0 (0.0%) < 0.001

Current ABC exposure, % 103 (24.1%) 43 (30.5%) 0.13

2-DR

DRV + ABC 5 (7.5%)

ATV + 3TC 9 (13.4%)

DRV + ETR 7 (10.4%)

DRV + 3TC 8 (11.9%)

DRV/c + 3TC 11 (16.4%)

Others 27 (40.3%)

3-DR

ATV + ABC/3TC 16 (5.4%)

EFV + ABC/3TC 12 (4.1%)

NEV + ABC/3TC 29 (9.9%)

EFV/FTC/TDF 15 (5.1%)

RPV/FTC/TAF 91 (31%)

Others 131 (44.6%)

Figure 4 depicts categories of BMI at the first and the last visit in both
study arms. Panel A shows both study arms at first visit. Panel B shows
both study arms at last visit. Panel C shows INSTI-n group at both
baseline and follow-up. Panel D shows DTG-s at both baseline and
follow-up. No statistical significance was observed.

Table 1 shows demographic, anthropometric and HIV
characteristics both at baseline and follow-up. The prevalence
of co-morbidities is provided only for baseline visit.

Figure 2 shows proportion of 2DR
and 3DR regimens in INSTI-n PLWH
with most used ones in both groups.

Figure 3 shows proportion of 2DR
and 3DR regimens in DTG-s PLWH
with most used ones in both groups.

Figure 5 shows Kaplan-Meier plots to illustrate time to reach a significant weight gain in 3 different models comparing INSTI-n vs
DTG-s (panel A), TAF vs TDF (panel B) or 2DR vs 3DR (panel C). No statistical significance was observed.
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Body composition changes, including obesity and accentuated aging has also been widely described in people living with HIV

(PLWH). The level of complexity of this interaction in this population is further increased due to a possible association of modern

antiretroviral therapy (ART) initiation or switching and weight gain (WG).

No randomised clinical studies assessed antiretroviral (ART) prescription specifically in geriatric HIV patients and its impact in
weight gain.

Data can be obtained from observational studies or geriatric HIV cohorts. One of the largest geriatric HIV cohort is Geriatric
Patients Living with HIV/AIDS (GEPPO) cohort. This is a prospective observational multicentre cohort started in 2015, including
consecutive HIV-positive geriatric patients aged>65 years, and HIV negative controls, in care at 10 HIV clinics in Northern Central and
Southern Italy.

The aim of this study was to explore weight gain in people living with HIV (PLWH) ≥65 years who switch to a DTG based
regimen (DTG-s) vs remaining INSTI-naive (INSTI-n) on stable ART.

• At baseline we observed that PLWH who switched to DTG had higher burden of MM at baseline, possibly due to the selection of
more vulnerable population for DTG regimens.

• DTG offers to vulnerable PLWH > 65 years a unique opportunity to avoid TDF or ABC toxicities regimens, which is explained by
higher proportion of 2DR regimens observed in this study arm.

• 2-DR may be considered as a deprescribing recommendation in elderly.
• GEPPO cohort did not reveal a significant WG associated with switch to DTG in PLWH over 65 years of age, indicating that this

phenomenon is not present in geriatric PLWH.
• This finding was confirmed comparing 3DR vs 2DR and TAF exposed vs unexposed geriatric PLWH.

People were prospectively recruited in the GEPPO cohort. At cohort recruitment, participants were INSTI-naives (INSTI-n). During
follow up they were divided in two groups: INSTI-n vs dolutegravir-switchers (DTG-s) with no further change in ART. Body weight was
assessed at 1st study visit and at last evaluation. In the DTG-s group, the 1st visit was prior to switch. Weight was assessed with
stadiometer during patient visit, asking patient to be in underwear without shoes.

Out of 568 PLWH (16.9% females), 141 were in the DTG and 427 in the INSTI-n group. After an average follow up of 2.6 (±0.8) years,
we did not observe significant difference in CD4 (673 vs 663 cell/microL, p=0.8) or virologic suppression (96.3% vs. 96.2%, p=0.99).

Figure 1 depicts study design. Weight gain assessment was preformed at baseline and at follow-up visit.

Significant weight gain was defined as an increase of ≥5%
from 1st visit weight over a follow-up.
ARV regimen was collected at patient visit with indication of
the date of start of any drug. Regimens were classified as 2DR
if included either 1INSTI or 1 PI and 1NNRTI or 3TC. Regimens
were classified as 2DR if included 1INSTI+2NRTI, or
1PIc/r+2NRTI or 1NNRTI+2NRTI. Current exposure to TDF, TAF
or ABC was specified.

Conclusion

Statistical analyses
Results were expressed as mean and standard deviation (± SD), or median and interquartile range (IQR) for continuous variables
based on the normality of distribution, and as frequencies and percentages for categorical variables. Kaplan-Meier plots and log-
rank tests were used to illustrate time to reach a significant weight gain according to the “a priori” outcome measure definition. In
order to explore the impact of ARTV regimens 3 different models were built comparing INSTI-n vs DTG-s, TAF vs TDF or 2DR vs 3DR.
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Figure 4 depicts categories of BMI at the first and the last visit in both
study arms. Panel A shows both study arms at first visit. Panel B shows
both study arms at last visit. Panel C shows INSTI-n group at both
baseline and follow-up. Panel D shows DTG-s at both baseline and
follow-up. No statistical significance was observed.

Table 1 shows demographic, anthropometric and HIV
characteristics both at baseline and follow-up. The prevalence
of co-morbidities is provided only for baseline visit.

Figure 2 shows proportion of 2DR
and 3DR regimens in INSTI-n PLWH
with most used ones in both groups.

Figure 3 shows proportion of 2DR
and 3DR regimens in DTG-s PLWH
with most used ones in both groups.

Figure 5 shows Kaplan-Meier plots to illustrate time to reach a significant weight gain in 3 different models comparing INSTI-n vs
DTG-s (panel A), TAF vs TDF (panel B) or 2DR vs 3DR (panel C). No statistical significance was observed.
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characteristics both at baseline and follow-up. The prevalence
of co-morbidities is provided only for baseline visit.
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Weight trend during the 10 year follow up in people perinatally infected with HIV, 
treated with or without integrase strand transfer inhibitors (INSTI)-based antiretroviral
regimens.

oThe 45 INSTI-treated patients gained slightly
more weight after switching to an INSTI 
regimen compared to the time before the 
switch (+0.28 kg/year. 95%CI -0.29;0.85), but
this weight gain was not significant (p=0.337). 

oWe did not find a diffence in weight gain in 
patients switched for virologic failure (HIV 
RNA >50 copies/mL, N=12) compared to 
people who switched for other reasons (-0.59 
kg/year, [95% CI -1.77;0.59], p=0.318).

Participants on the INSTI regimen gained slightly less weight compared to the non-INSTI 
group after T0 (-0.09 kg/year), but this difference was not significant (p for interaction

between time and treatment 
regimen=0.868).



The Tsepamo Study captured data at delivery sites in Botswana from 2014 to 2019. 

HIV-positive women initiating DTG or EFV-based ART and HIV-uninfected women 

Of 28,686 HIV-positive women included in Tsepamo surveillance, 3262 (11%) initiated ART between
conception and 17 weeks gesta- tion. Of these, 1464 initiated DTG (45%), 1683 (52%) initiated EFV, and 
115 (4%) initiated other ART or an unknown regimen. 

Were evaluated: weekly weight gain, total 18-week weight gain, excess weight gain (>0.59 kg/week), 
insufficient weight gain (<0.18 kg/week), and weight loss between 18±2 and 36±2 weeks gestation



Compared with EFV, mean weekly weight gain between 18 and 36 weeks 
gestation was 0.05 (95% CI 0.03, 0.07) kg/week higher for women initiating DTG 
and 0.12 (0.10, 0.14) kg/week higher for HIV-uninfected women. 

Mean 18-week weight gain was 1.05 (95% CI 0.61, 1.49) kg higher for women
initiating DTG and 2.31 (1.85, 2.77) kg higher for HIV-uninfected women, 
compared with EFV. 

Women initiating DTG were more likely to gain excess weight but less likely to 
gain insufficient weight or lose weight than women initiating EFV.



CID; 2022 Sep 10; online ahead
of print

- 303 pregnant women were included in the analysis. 

- 53% of the entire cohort had initiated ART before pregnancy

- Excess gestational weight gain occurred in 29% of the cohort. 

- Compared with non–INSTI or TAF–exposed women, receipt of INSTI+TAF showed a 1.7-fold increased RR of 

excess gestational weight gain (95% CI: 1.18–2.68; P < .01)

- Women who received TDF had a 0.64-fold decreased RR (95% CI: .41–.99; P = .047) of excess gestational

weight gain. 

- INSTI alone was not significantly associated with excess weight gain in this population. The effect of 

TAF without INSTI could not be inferred from our data. There was no difference in neonatal, obstetric, 

or maternal outcomes between the groups. 

Conclusions. Pregnant women receiving ART with a combined regimen of INSTI and TAF have increased risk of 

excess gesta- tional weight gain. 



Shah et al., Drugs (2021) 81:299–315 



•Weight gain & INSTI                 associazione provata
•Weight gain & TAF                     non noto meccanismo

•Diabete & INSTI/TAF                 associazione con WG, 
non con INSTI (?)

•Rischio CV & INSTI                     nessuna associazione 
con INSTI

•Popolazioni speciali                   INSTI safe in anziani,            
giovani e gravidanza


