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• Weight gain nella popolazione generale
• Weight gain e HIV: Da dove siamo partiti e come cambia la sopravvivenza con 

l’aumento di peso
• Fattori correlati all’aumento di peso 
• Studi nel naive
• Studi di switch

Weight gain



weight (n = 646) was 6.1 per 100 person years (PYs) of follow-up,
while the incidence of obesity among overweight participants

(n = 487) was 4.3 per 100 PYs. The incidence of becoming
underweight among those with an initial BMI. 18.5 kg/ m2

(n = 1234) wasonly 0.2 per 100 PYs. With an expanded definition

to include either the development of a BMI, 18.5 kg/ m2 or a
. 10% loss of weight from baseline, the incidence was 1.0 per

100 PYs; however, 34% of those who lost . 10% were overweight
or obese prior to weight loss.

BMI Measurements at Last Visit and Development of

Medical Conditions
At their last visit, 2.7% of HIV-infected patients were

underweight, and 56% were overweight (41.5%) or obese
(14.9%). Among participants diagnosed during the HAART era

(1996–2004, n = 630), 46% wereoverweight, 16% wereobese, and

0.6% were underweight at last visit. Women were more likely than

men to be underweight (7% vs. 2%, p= 0.02) and obese (23% vs.

14%, p= 0.05) at last visit; there wasa trend that women were less

likely overweight (31% vs. 42%, p = 0.06). Mean BMI values at

last visit for men and women were the same (26.0 kg/ m2). The

mean BMI at last visit increased over the HIV epidemic in a

similar pattern to the BMI values at HIV diagnosis.

Hypertension developed during the course of HIV infection in

0%, 6.2%, 8.6%, and 17.6% of those who were underweight,

normal weight, overweight, and obese, respectively (p, 0.001).

Hyperlipidemia developed in 2.9%, 13.8%, 24.3%, and 28.8% of

the four increasing weight categories (p, 0.001). Diabetes was

diagnosed in 2.9%, 3.0%, 4.8%, and 6.0% of HIV-infected

patients, respectively (p = 0.22). Only six participants developed

Figure 1. Trends in Weight Categories at HIV Diagnosis during the HIV Epidemic.
doi:10.1371/journal.pone.0010106.g001

Figure 2. Trends in Mean BMI Measurements at HIV Diagnosis during the HIV Epidemic.
doi:10.1371/journal.pone.0010106.g002
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Weight gain in HIV… ma non solo

Increasing Rates of Obesity among HIV-Infected Persons during the 
HIV Epidemic

Crum-Cianflone (2010)
PLoS ONE 5(4): e10106. 
doi:10.1371/journal.pone.0010106 
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Abstract

Objectives: The aim of this study was to assess the incidence of being overweight 

and metabolic syndrome (MS) among people living with HIV (PHIV) in three dif-

ferent cross- sectional  studies conducted over three different periods: 2005, 2011 

and 2015.

M ethods: This was a multi- centre, nationwide study. Data were collected in 

three studies from the CISAI group –  SIMOne, HIV- HY and STOPSHIV –  and 

included a total of 3014 PHIV.

Logistic regression [odds ratio (OR), 95% confidence interval  (CI)] was used to 

account for age and gender difference among three groups when comparing MS 

prevalence and being overweight; potential  confounders were accounted for by 

including them in the regression equation.
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Approximately 80% of individuals who intentionally achieve weight loss
of ≥10% body weight will regain that weight within one year

Wing RR, Hill JO Annu Rev Nutr. 2001; 21:323-41

Clearly, a negative energy balance is needed to produce weight loss. A 
negative energy balance can be achieved by either decreasing intake or 
increasing expenditure. Research studies consistently show that
successful weight loss maintainers change both their intake and their
expenditure in order to lose weight and maintain their losses

weight cycling



FACTORS ASSOCIATED WITH WEIGHT REGAIN (GENERAL 
POPULATION)

• Recent weight loss (fewer than 2 years versus more than 2 years)
• Larger weight losses (>30% of maximum weight versus <30%), 
• higher levels of depression, disinhibition, and binge eating

Wing RR, Hill JO Annu Rev Nutr. 2001; 21:323-41



FACTORS ASSOCIATED WITH WEIGHT GAIN (HIV NAIVE)

• Recent weight loss ? 
• Larger weight losses ?
• higher levels of depression, disinhibition, and binge eating ? 

• Female sex
• Low BMI
• Low CD4
• High HIV RNA
• Black 



Weight gain and HIV

Return to health?
Return to previous lifestile (including unhealthy lifestiles in 
some cases…?)

… still lower prevalence of overweight and obesity compared
to general population



• Weight gain nella popolazione generale
• Weight gain e HIV: Da dove siamo partiti e come cambia la sopravvivenza con 

l’aumento di peso
• Fattori correlati all’aumento di peso 
• Studi nel naive
• Studi di switch

Weight gain



Pre-ART ERA: 

wasting syndrome



Human immunodeficiency virus (HIV) infection, prior to the widespread availability of combination antiretro-
viral therapy (ART), was dubbed “slim disease” and was characterized by weight loss and wasting. Thus, the 
rap- idly growing prevalence of overweight and obesity among HIV-infected individuals receiving ART is a new 
phenomenon with unknown implications



4311 HIV-INFECTED PATIENTS (127 WOMEN AND 4184 MEN), MEAN 
AGE 47.9 YEARS. 54% WERE BLACK

After 12 months of ART, median weight gain was 2.7 kg (IQR −1.3 to 7.7 
kg) and did not differ by sex (P = .55). 

• 6% underweight, 73% WG, 7.3 Kg (IQR, 1.7 to 15.0 kg), 

• 52% normal, 56% WG, 3.2 Kg (IQR, −0.5 to 8.2 kg), 

• 30% overweight, 47% WG, 1.8 Kg (IQR, −2.3 to 6.4 kg),

• 12% obese, 44% WG, 0.9 kg (IQR, −3.2 to 5.5 kg). 

ELIGIBLE HIV-INFECTED PATIENTS FOR THIS STUDY WERE IN VA 
CARE BETWEEN 1 JANUARY 1999 AND 30 SEPTEMBER 2008 AND 

INITIATED ART AFTER 1 JANUARY 2000 



ADJUSTED HAZARD RATIOS FOR MORTALITY BY BASELINE BODY MASS 
INDEX AND WEIGHT CHANGE AMONG HIV-INFECTED VETERANS AFTER 12 
MONTHS OF ANTIRETROVIRAL THERAPY 

1 Kg = 0,45 Pound
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• No evidence of an inflection point. 

• Significantly reduced mortality risk for normal- weight patients up to 
a 30-pound (13.6 kg) weight gain, but no significant benefit or harm
associated with weight gain in overweight/obese patients



SOLO NAIVE
9321 pazienti inclusi

43982 pyfu



Achhra et al, HIV Med 2016
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NAIVE e EXPERIENCED
43,805 pazienti inclusi

365,287  PYFU

SOLO NAIVE
9,321 pazienti inclusi

43,982 PYFU







• 5 kg/m2 → aumento mortalità di circa 
il 30% SOLO NEI SOGGETTI 
SOVRAPPESO

• Stima del rischio simile in tutte le 
regioni del  globo

• HR più elevati per

• MASCHI (50% VS 30% PER 
FEMMINE)

• Età <50 52% VS. 50-69 37% VS.70-
89 21%

LANCET , 2016



How much weight is too much weight? 

• 5-10-15 kg

• 10%

• 7%

• 5%

• Transition to overweight/obesity

• Any amount in already overweight/obese people

• Development of diabetes or metabolic syndrome

• Whatever undesired
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• Weight gain beyond HIV
• Weight gain e HIV: Da dove siamo partiti e come cambia la sopravvivenza con 

l’aumento di peso
• Fattori correlati all’aumento di peso
• Studi nel naive
• Studi di switch
• Distribuzione del tessuto adiposo nell’aumento di peso
• Diabete e resistenza insulinica
• Data gap (incluse popolazioni speciali)

Weight gain



• age, 

• baseline BMI, 

• protease inhibitor–based ART regimen, 

• baseline VACS Index 

Each 5-point increment of VACS Index score was associated with 0.94 pounds
of weight gain. Further investigation revealed that of the VACS Index 
components, age, CD4 cell count, and hemoglobin were strong predictors of 
weight gain, whereas HIV-1 RNA, FIB-4 score, estimated glomerular filtration
rate, and hepatitis C status were not. Baseline CD4 count <100 cells/μL was
associated with an odds ratio (OR) of 2.6 (95% CI, 2.3–3.0) and hemoglobin
<12 g/dL with an OR of 2.6 (95% CI, 2.2–3.0) for gaining ≥10 pounds. 

Factor Associated with weight gain: PRE-INSTI ERA



INSTI-ERA

CROI 2020, Boston, Currier J. Themed discussion Fat in focus



Contribution of INSTI, BMI, physical activity or caloric intake to 
weight gain in PWH

Guaraldi et al. CROI 2021 POSTER # 675

Population
attributable
fraction (PAF) 
tool to quantify
the proportion
of WG that could
be avoided if
particular risk
factors were not
present . 
PAF for WG was
the greatest for 
BMI (45%, 
p<0.001), 
followed by 
CD4/CD8 ratio 
(41%, p<0.001) 
and physical
activity (32%, 
p<0.02). 



• Weight gain nella popolazione generale
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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



ADVANCE: Mean Change in Weight to Wk 96 by Sex

▪ Significantly greater weight increase* with DTG vs EFV, with TAF vs 
TDF; plateauing in weight gain after Wk 48 observed in men but not 
in women

Wk

Women

Hill. IAS 2019. Abstr MOAX0102LB. 
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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 richiesto sospensione o variazione della ART per variazione di peso

Presented at IAS 2019, 
slides MOAX0102LB



• Females gained more 
weight than males

• Black participants 
gained significantly 
more weight than non-
Black participants

• The greatest weight 
gain was seen among 
Black females, 
followed by Black 
males



Sax P, et al. CID 2019. 14 Oct epub



Baseline Risk Factors for Weight Increase 

Sax PE, et al. CID 2019 Oct 14

Weight Changes in Treatment-Naïve PLHIV: Pooled Analysis of 8 Phase 3 Clinical Trials

↓ CD4 count 

↑ HIV-1 RNA

Non-overweight/obese

Symptomatic

No IV drug user

HIV, demographic & 

ART risk factors for 

Weight increase 

Female

Black

BIC/DTG > EFV

EVG/c > EFV

RPV > EFV

TAF > ABC, TDF or EFV

Weight gain was common following ART initiation: ~50% of 

participants gained at least 3% body weight with a median weight gain 

of 2kg over 2 years of follow-up:

• This degree of weight gain mirrors the obesity trend observed in 

the general US population.



BOURGI K et al JIAS 2020, 23: e25484 

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 



INSTI    PI NNRTI



• 1794 study participants, 
18.3% developed obesity
(37.4 per 1000 person-
years)

• In multivariable analysis, 
the greatest risk factor
for developing obesity
was the use of an INSTI 
(adjusted HR 7.12, P , 
0.0001) 

• other risk factors
included younger age, 
female sex, higher
baseline BMI, lower
baseline CD4+ T 
lymphocyte count, 
higher baseline HIV-1 
RNA, hypertension and 
diabetes mellitus. 



• 3232 ART-naïve PLWH initiated 3-drug ART regimens in 8 Centers for AIDS Research in US
• Mean follow-up was 1.9 years on initial ART regimen. 
• In comparison to EFV/TDF/FTC, initiating BIC/TAF/FTC {3.9 kg [95% confidence interval (CI): 2.2 to 5.5]} and 

DTG/TAF/FTC [4.4 kg (95% CI: 2.1 to 6.6)] were associated with the greatest weight gain in the immediate period
(6 MONTHS), followed by DRV/TDF/FTC [3.7 kg (95% CI: 2.1 to 5.2)] and DTG/TDF/FTC [2.6 kg (95% CI: 1.3 to 
3.9)]. 



Conclusions: there is
heterogeneity between
regimens in weight gain 
following ART initiation
among ART naive PLWH; a 
greater weight gain was
observed in PLWH taking
newer integrase strand
transfer inhibitors (DTG, 
BIC) and DRV-based
regimens
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- Spanish HIV Research Network (CoRIS) 
- between 2004 and 2018
- included PLWH  who started triple ART 

and achieved HIV RNA suppression within
48 weeks. 

- 1631 individuals resulting in 14,965 
persons/years

The NNRTI group was less
likely to transition from 
normal weight to overweight
than the PI (aHR 1.48, 95% 
CI 1.18 to 1.85) and INSTI 
groups (aHR 1.30, 95% CI 
1.03 to 1.64). PIs but not
INSTIs were associated with 
a higher rate of overweight-
to-obesity shift (aHR 2.17, 
95% CI 1.27 to 3.72).



Retrospective, observational, cohort study of antiretroviral
therapy-naive adult HIV-positive patients

680 patients (470 males, mean age 42.1 years) were enrolled: 
196 RAL, 174 DTG, 158 EVG/c, 152 DRV/r. 
mean increase in body weight was 1.93 kg in the RAL group, 
2.38 kg in the DTG group, 2.14 kg in the EVG group, and 1.85 in 
the DRV/r group. 



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



EACS guidelines, 2020



• Weight gain nella popolazione generale
• Weight gain e HIV: Da dove siamo partiti e come cambia la sopravvivenza con 

l’aumento di peso
• Fattori correlati all’aumento di peso 
• Studi nel naive
• Studi di switch

Weight gain
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14,703 pazienti 
inclusi nello 
studio

54% hanno 
avuto un 
incremento del 
BMI >7%

Il 20% della 
popolazione 
dello studio era 
ART-naive

Bansi-Matharu L, Wit F, Law M, et al. Association between newer antiretrovirals and increase in body mass index 

in RESPOND. Presented at: Conference on Retroviruses and Opportunistic Infections; March 6-10, 2021; Virtual. 

Science spotlight.



The 95th percentile of the 
maximum BMI increase
per person was 30%. 166 
(22·2%) of 749 people
who had a more than
30% BMI increase had a 
pre-anti- retroviral BMI of 
less than 18·5 kg/m" 
(underweight). Of these, 
the corresponding BMI to 
the 30% increase was
18·5–24·9 kg/m" (healthy
weight) for 84 (50·6%) 
participants, 25·0–29·9 
kg/m" (overweight) for 65 
(39·2%) participants, and 
30 kg/m" or over (obese) 
for 16 (9·6%) participants. 
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Bansi-Matharu L, Wit F, Law M, et al. Association between newer antiretrovirals and increase in body mass index 

in RESPOND. Presented at: Conference on Retroviruses and Opportunistic Infections; March 6-10, 2021; Virtual. 

Science spotlight.



• Palella F, Hou Q, Li J, et al. Weight gain among PWH who switch to ART-containing INSTIs or TAF. Presented at: Conference on Retroviruses and Opportunistic Infections; 
March 6-10, 2021; Virtual. Science spotlight.

• Study population: INSTI-naive PLWH in the HIV Outpatient 
Study from 2007 to 2018 who were virologically suppressed for 
≥1 year on non-INSTIs and switched to INSTI- (n=441) or non–
INSTI-based (n=295) ART for ≥6 months

• Switching to INSTIs was associated with more rapid weight gain 
(BMI slope) during the 8 months after switch

• After 8 months, weight change trajectory was similar to non-INSTIs

• In PLWH who switched to INSTI + TAF, weight change was more 
attributable to INSTIs during the first 8 months (87% vs 13%) 
and to TAF after 8 months (27% vs 73%)

• PLWH who switched to non-INSTI + TAF had a linear trend in 
weight gain before and after 8 months, 84% of which was 
attributable to TAF

• No significant differences in weight gain were apparent by INSTI 
type 



The 972 who switched to INSTI were
81% male and 50% non-white with a 
median age at switch 50 years, CD4+ T 
cell count 512 cells/ L and BMI 26.4 
kg/m2. 

Lake et al., CID 2020; 71(9):e471-e477 



• 1118 women

• 234 SWAD 

• 884 STAY

for a mean of 2.0 years

mean age 48.8 years, 

61% were Black. 

the SWAD group experienced
mean greater increases of 2.1 kg 
in body weight, 0.8 kg/m2 in 
BMI, 1.4% in PBF, and 2.0, 1.9, 
0.6, and 1.0 cm in waist, hip, 
arm, and thigh circumference, 
(all P values < .05). 

Kerchberger et al., CID 2020; 71(3):593-600









Rockstroh Glasgow 2020, P036, available at
https://vimeo.com/464490138

https://vimeo.com/464490138


Rockstroh Glasgow 2020, P036, available at 
https://vimeo.com/464490138

https://vimeo.com/464490138


Weight Gain in Clinical Trials (switch)



-lifestyle intervention for at least 6-12 months that includes a reduction in calorie intake, an increase in physical activity and 
measures to support behavioral change
-Structured exercise focused on activities of daily living. 30 minutes of moderate intensity endurance exercise five or more days
a week
-Dietary intervention that produces a daily energy deficit of 500-750 kcal based on personal and cultural preferences
- Consider behavioral intervention (motivational interviewing, stimulus control or cognitive re-structuring) along with self-
monitoring; intensify behavioral inter- vention if a 2.5% weight loss is not achieved during the first month.
- No data on ART switch
- Treat underlying or associated conditions
- Bariatric surgery may be considered in persons with a BMI ≥ 40 kg/m2 or ≥ 35 kg/m2 with obesity-related comorbidities
refractory to serious attempts at lifestyle changes



• A Study of Darunavir/Cobicistat/Emtricitabine/Tenofovir Alafenamide
(D/C/F/TAF) Evaluated as a Fixed Dose Combination Regimen in 
Participants Switching From an Integrase Inhibitor Who Have
Experienced Rapid Weight Gain (DEFINE)

• Can INSTI-associated Weight Gain be Halted or Reversed With a Switch 
to Doravirine/Lamivudine/Tenofovir DF? 

• Doravirine for Persons With Excessive Weight Gain on Integrase
Inhibitors and Tenofovir Alafenamide



Conclusioni

Aumento di peso nella popolazione generale , non solo in relazione ad infezione da HIV in trattamento

Data gap sul ruolo di alcuni fattori non-HIV correlati nell’aumento di peso (attività fisica, perdita di 
peso nei mesi precedenti l’osservazione, depressione, disordini del comportamento alimentare…)

Aumento di peso maggiore nel paziente naive, problema meno evidente nello switch

Entità dell’aumento di peso molto variabile, anche in relazione al contesto geografico e culturale ove 
vengono condotti gli studi

Implicazioni a lungo termine ancora da definire 
Outcome clinico? 
Aderenza?



¿A qué se debe el aumento de peso/obesidad?

VIH

Factores 

de riesgo 

tradicionales

TAR

Entorno OBESOGÉNICO:

• Fc. socioculturales y económicos.

• Actitudes respecto a dieta 

saludable, nutrición, ejercicio.

• Hábitos: Internet, tabaco, alcohol…

Sobrepeso y obesidad en la 

población general y con VIH

Biología:

• Sexo, raza

• Factores Genéticos

• Inflamación

• Salud mental: antipsicóticos…

IMC (peso/talla2) Clasi&cación

< 18,50 Bajo peso

18,50 – 24,99 Normo peso

25,00 – 29,99 Sobrepeso

≥ 30,0 Obesidad
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