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Background
Current World Health Organization guidelines recommend tenofovir disoproxil fumarate
(TDF)/lamivudine (or emtricitabine (FTC)) and dolutegravir/ (DTG) for HIV-1 infection.
Tenofovir alafenamide (TAF) is listed as an alternative to TDF for patients with osteoporosis or
impaired renal function.

The study demonstrated non-inferiority at 48, 96 and 144 weeks, in terms of virologic
suppression, with excellent safety in all arms. The one unexpected result, was that weight gain
in both DTG-containing arms over EFV was most severe in the TAF/FTC+DTG arm. Following a
trial extension to week 192, participants were reconsented so longer term follow up of the
weight gain could be assessed, alongside the efficacy and safety profile of all treatments.
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Methods
1053 treatment-naïve participants in South Africa were randomised to either TAF/FTC+DTG,
TDF/FTC+DTG or TDF/FTC/EFV and followed up to week 192 under a trial extension. HIV-1
RNA, vital signed and renal and bone adverse events were assessed prospectively.
The study was overseen by the National Instituted of Health (NIH) multinational HIV DSMB.
The study is registered at ClinicalTrials.gov. (NCT03122262)

Results
BMI was balanced across arms at baseline. At week 192 weeks, HIV-1 RNA <50 
copies/mL was confirmed in 218/351 (62.3%) in the TAF/FTC+DTG arm, 204/351 
(58.1%) in the TDF/FTC+DTG arm, and 177/351 (50.4%) in the TDF/FTC/EFV arm. In 
the on treatment analysis, HIV-1 RNA <50 copies/mL was 218/226 (96%) for 
TAF/FTC+DTG, 204/209 (98%) for TDF/FTC+DTG and 177/179 (99%) for TDF/FTC/EFV. 

By Week 192, body weight increased by +8.9kg for TAF/FTC+DTG, +5.8kg for
TDF/FTC+DTG, and +3.3kg for TDF/FTC/EFV participants (observed data analysis). By
Week 192, 29% of patients on TAF/FTC+DTG, 21% on TDF/FTC+DTG and 15% on
TDF/FTC/EFV had developed clinical obesity. The risk of clinical obesity was significantly
higher if taking TAF/FTC+DTG (p<0.001), female patients (p<0.001) and those with
higher baseline BMI (p<0.001). Among the women enrolled, 43% on TAF/FTC+DTG
developed clinical obesity by Week 192 versus 27% on TDF/FTC+DTG and 20% taking
TDF/FTC/EFV (p<0.001).

The risk of metabolic syndrome, as defined by the international Diabetes Federation,
was significantly higher (p<0.001) in the TAF/FTC+DTG arm in comparison to patients
in the TDF/FTC+DTG and TDF/FTC/EFV arms. Metabolic syndrome is associated with
increased risk of diabetes, stroke and heart disease.

Bone fracture and Grade 3 or 4 renal adverse events were rare and similar across arms.

Conclusions
In the ADVANCE trial, participants taking TAF/FTC+DTG experienced greater
weight gain, risk of metabolic syndrome and clinical obesity than TDF/FTC/DTG by
Week 192, particularly in women, but no significant differences in HIV RNA
suppression or renal or bone-related adverse events. Both TAF/FTC+DTG and
TDF/FTC+DTG had significantly higher rates of HIV RNA suppression than
TDF/FTC/EFV at Week 192 in the main ITT analysis.

Cox Model Haz. Ratio 95% Conf. 
Interval

P values

Treatment group
TDF/FTG+EFV (Ref)
TDF/FTC/DTG 1.48 0.91-2.41 0.112
TAF/FTC/DTG 3.28 2.10-5.14 <0.001

Age 0.98 0.96-1.00 0.057
Baseline BMI 1.82 1.68-1.98 <0.001
Female 2.14 1.38-3.32 0.001
Baseline log10HIV 
VL

1.97 1.58-2.46 <0.001

ADVANCE: Weight change from baseline over 
time ADVANCE: Time to obesity (BMI≥30)

ADVANCE: Predictors of obesity (BMI≥30)

The new International Diabetes Federation (IDF) definition of 
Metabolic Syndrome

Treatment Arm TAF/FTC+DTG
N=351

TDF/FTC+DTG
N=351

TDF/FTC/EFV
N=351

HIV RNA<50, ITT 62% 58% 50%
HIV RNA, on 
treatment

96% 98% 99%

Weight gain +8.9kg +5.8kg +3.3kg

% Clinical Obesity 29% 21% 15%

% Obesity: Women 43% 27% 20%
Bone fractures N=5 N=4 N=5
Grade 3-4 Renal N=1 N=2 N=3

Grade 3-4 Cardiac N=1 N=0 N=0
Grade 3-4 Diabetes N=0 N=1 N=0

Grade 3-4 Adverse 
birth outcomes

N=4 N=1 N=1

ADVANCE trial : Week 192 Results

According to the new IDF definition, for a person to be defined as having the metabolic
syndrome they must have:
Central obesity (defined as waist circumference* with ethnicity specific values) PLUS
any two of the following four factors:

Raised 
triglycerides

≥150 mg/dL (1.7mmol/L) or specific treatment for this lipid 
abnormality

Reduced HDL 
cholesterol

<40 mg/dL (1.03 mmol/L) in males
<50 mg/dL (1.29 mmol/L) in females or specific treatment for this 
lipid abnormality

Raised Blood 
pressure

Systolic BP ≥130 or diastolic BP ≥85mm Hg or treatment of previously 
diagnosed hypertension

Raised fasting 
plasma glucose

(FPG) ≥100 mg/dL (5.6 mmol/L). Or previously diagnosed type 2 
diabetes. If above 5.6 mmol/L or 100mg/dL, OGTT is strongly 
recommended but is not necessary to define metabolic syndrome.

Table adapted from: https://www.idf.org/e-library/consensus-statements/60-idfconsensus-worldwide-
definitionof-the-metabolic-
syndrome.html#:~:text=IDF%20Consensus%20Worldwide%20Definition%20of,cholesterol%20and%20high
%20blood%20pressure.

Treatment Arm TAF/FTC+DTG TDF/FTC+DTG TDF/FTC/EFV

All patients 50/335 (15%) 32/330 (10%) 23/337 (7%)
Women 40/199 (20%) 23/169 (12%) 29/191 (10%)
Men 10/136 (7%) 9/141 (6%) 4/145 (3%)

Risk is significantly higher for TAF/FTC+DTG (p<0.05) for all patients, and for women. 

ADVANCE: Treatment emergent metabolic syndrome


