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Introduction

• The use of INSTIs and TAF has been associated with weight gain1.

• In PLWH weight gain is associated with hypertension2 and dyslipidaemia3. 

• INSTIs may be associated with CVD events in the first 24 months of exposure4. 

• Analyses in selected populations and small cohorts have associated INSTI use 

and hypertension or dyslipidemia1,2,3-6. 

• However, the clinical impact of weight gain associated with INSTIs is not clear. 

1Bansi-Matharu et al. Lancet HIV, 2021; 2Brennan et al. EclinicalMedicine, 2022; 3Galdamez, et al. OFID, 2019; 
4Neesgaard et al. Lancet HIV, 2022; 5Saums et al. Obstetrics and Gynecology, 2019; 6Summers et al. JAIDS, 2020.



Objective and analysis

Aim: To compare the association between BMI change and risk of incident HTN or 

dyslipidaemia in PLWH receiving INSTIs and/or TAF versus ART without INSTI/TAF.

Research Questions

• Does adjustment for time-updated BMI alter the association between INSTI/TAF and HTN?

• Is there an interaction between the ART and time-updated BMI?

Statistical analysis

• Multivariable Poisson regression: interaction term between time-updated BMI and ART.

• Adjustment for confounders, including exposure to ABC, NVP, IDV, d4T, LPV.

• Baseline date: latest of RESPOND baseline or date of joining local cohort.

• Performed several sensitivity analyses. 



Endpoint definitions

• Primary exposures: ART regimens with or without INSTI or TAF.

• INSTI+TAF, INSTI with no TAF, non-INSTI + TAF, vs no INSTI/TAF (reference group)

• If TDF or EFV was taken prior to current ART, included follow-up after 6 months.

• HTN was defined as two consecutive BP ≥140/90 mmHg or the initiation of 

antihypertensives. 

• Dyslipidaemia was defined as total cholesterol >6.2 mmol/L, or HDL<0.9 mmol/L, 

or  TRIGs >2.3 mmol/L, or lipid-lowering therapy1

• Sensitivity analysis with hypertriglyceridemia dropped from the definition

1Byonanebye et al. AIDS, 2021



Eligibility 
• Analysis within RESPOND: A consortium of 17 observational HIV cohorts in 

Europe and Australia 

• Inclusion 

• Adults (≥18 years)

• Receiving INSTIs (DTG, BIC, RAL, EVG), or bPIs (DRV, ATV), or NNRTIs (EFV, RPV).

• Baseline BMI result (within 1 year before baseline) and ≥2 follow-up BMIs 

• >2 lipid and blood pressure measures (for the respective analyses)

• Exclusion

• Subjects without baseline CD4 and HIV viral load.

• Participants receiving non-ART medications associated with weight gain.
Wharton S et al. Diabetes Metab Syndr Obes 2018



• 9,704 subjects, 39,993  PYFU

• Male:76%, White:72%

• Median age: 44(36–51) years

• ART duration: 10(5–16) years

• 2977 (30.7%) developed 
hypertension

• Overall incidence: 74 (72–77) 
per 1000 person

35,941 PLHIV in the RESPOND DS3

35,351 on ART

28,941 PLWH on contemporary 
regimens (INSTI/PI/NNRTI) at baseline 

13,946 PLWH with ≥ 1 follow-up BP and BMI 
measurements after the baseline date

13,356 adult PLW have baseline BP measures and ≥ 2 
prospective BP and BMI measures 

9704 without hypertension

(at baseline)

3,652 (28.4%) had hypertension 

before or at baseline

Excluded

Cohorts with sparse data

PLWH <18 years (baseline)

Participants who received non-
ART medications associated with 

weight gain 

Results : HTN analysis



Unadjusted vs adjusted IRRs of 
hypertension

Current use of INSTI and/or TAF 
was associated with HTN.

Adjustment for time-updated 
BMI attenuated the risk.

No interaction between ART and 
BMI (interaction p=0.459).

Results similar when analysis 
stratified by BMI quintiles. 

*Note: ART and BMI time-updated, ref group=No INSTI or TAF



• 5,231  subjects observed over 
19547 PYFU

• Male:73%, White:71%

• Median age:43(35–50) years

• ART duration: 10 (5,15) years

• 2689 (51.4%) developed 
dyslipidaemia 

• Overall incidence: 138 (133-143) 
per 1000 person

Results 2: Dyslipidemia analysis 

35,941 PLHIV in the RESPOND DS3

35,351 PLWH on ART

28941 PLWH on contemporary ragimens 
(INSTI/PI/NNRTI) at baseline 

14,249 PLWH with ≥ 2 follow-up BMI 
and lipid measures after baseline date

12391 adult PLW have baseline lipid measures and ≥ 2 
prospective lipid and BMI measures 

5,231 without 
dyslipidemia at baseline

7,160 (57.78%) had dyslipidemia (and/or 
were receiving lipid lowering therapy) 

before or at baseline

Excluded 
PLWH <18 years (baseline)

Participants who received non-ART 
medications associated with weight 

gain 
PLWH missing baseline RNA or CD4

Cohorts with sparse data



Current use of TAF with/out INSTI 
was associated with dyslipidaemia 

Adjustment for time-updated BMI 
attenuated the risk.

No interaction between ART and 
BMI (interaction P=0.303). 

Results similar in analysis 
stratified by BMI quintiles.

Unadjusted vs adjusted IRRs of dyslipidaemia

*Note: ART and BMI time-updated, ref group=No INSTI or TAF



Results were consistent in all sensitivity 
analyses 

• Time-updated BMI (lagged by 12 months).

• BMI increase defined as a 7 % increase in BMI.

• EVG not considered INSTI.

• Analysis stratified by ART status at baseline (naïve vs ART-experienced).

• Analysis limited to individuals with suppressed HIV RNA (<200 copies/mL).

• Dyslipidaemia defined without triglycerides. 

• Follow-up censored upon switch from or to TDF/EFV.

• Analysis limited to PLWH without prior exposure to PIs or ABC.



Limitations

• Assumption that any raised risk of HTN and dyslipidaemia due to BMI increases 

is captured by fitting models with time-updated BMI. 

• Data on BMI, BP, and lipids sparse in some cohorts (excluded). 

• Data missing on diet, exercise, family history, and some comorbidities. 

• Cohort differences in BP/lipid monitoring and treatment.

• LDL infrequently reported, excluded from dyslipidaemia definition.  

• However, RESPOND allowed larger sample size, clinic-based  data, 

heterogeneous cohorts



Conclusions 

• In RESPOND, current use of INSTI and TAF together increased rates of incident HTN.

• Adjustment for time-updated BMI attenuated the association with hypertension 

though it remained significant . 

• TAF with/out INSTI, but not INSTI alone, was associated with incident dyslipidaemia. 

• After adjustment for BMI the dyslipidemia association was nonsignificant. 

• The relationship between BMI and hypertension or dyslipidaemia was not different 

in PWH on INSTI or TAF compared to ART without INSTI or TAF. 

• However, residual confounding cannot be fully excluded

• Analysis exploring the association between weight gain and CVD events is 

underway (Bansi-Matharu et al.)



RESPOND Executive Committee: 
L Ryom*, M Law*, J Rooney, I McNicholl, V Vannappagari, H Garges, K Petoumenos, 
G Wandeler, R Zangerle, C Smith, S De Wit, J Lundgren, H Günthard, L Young, R 
Campo *Chairs

RESPOND coordination office, data management and quality assurance: 
N. Jaschinski, B. Neesgaard, A. Timiryasova, J.F. Larsen, L. Peters, L. Ryom, O. Fursa, 
O. Valdenmaiier, M.L. Jacobsen, T. Elsing, L. Ramesh Kumar, S. Shahi, M. Gardizi, K. 
Andersen, D.Raben

Members of the Scientific Interest Groups: 
Hepatitis, Public Health, Outcomes with antiretroviral treatment, Tuberculosis

Statistical Staff: 
J. Reekie, L. Greenberg, A. Mocroft, L. Bansi-Matharu, K. Petoumenos, D. 
Byonanebye, A. Roen, E. Tusch, W. Bannister

Funding:
The International Cohort Consortium of Infectious Disease (RESPOND) has received 
funding from ViiV Healthcare LLC, Gilead Sciences and Merck Sharp & Dohme. 
Additional support has been provided by participating cohorts contributing data in-
kind and/or statistical support: Austrian HIV Cohort Study (AHIVCOS), The 
Australian HIV Observational Database (AHOD), CHU Saint-Pierre, University 
Hospital Cologne, EuroSIDA, Frankfurt HIV Cohort Study, Georgian National AIDS 
Health Information System (AIDS HIS), Modena HIV Cohort, San Raffaele Scientific 
Institute, Swiss HIV Cohort Study (SHCS), AIDS Therapy Evaluation in the 
Netherlands Cohort (ATHENA), Royal Free HIV Cohort Study. AHOD is further 
supported by grant No. U01-AI069907 from the U.S. National Institutes of Health, 
and GNT1050874 of the National Health and Medical Research Council, Australia.

Cohort principal investigators:
S. De Wit (St. Pierre, Brussels), R. Zangerle (AHICOS), K. Petoumenos (AHOD), F. Wit (ATHENA) 
G. Wandeler (EuroSIDA), C. Stephan (Frankfurt), N. Chkhartishvili (IDACIRC), C. Pradier (Nice HIV 
cohort), A. d’Arminio Monforte (ICoNA), C. Mussini (Modena), J. Casabona & J.M. Miro (PISCIS ), 
H. Günthard (SHCS), A. Sönnerborg (Swedish InfCare), C. Smith (Royal Free HIV cohort), J. 
Begovac (Croatia, HIV cohort), A. Castagna (San Raffaele, Milano), J.C. Wasmuth (Bonn, HIV 
cohort), J.J. Vehreschild (Cologne, HIV cohort), J. Vera (Brighton HIV cohort). 

Cohort coordinator, operational team members and data management: 
C. Necsoi, M. Delforge (St. Pierre, Brussels), H. Appoyer, U. Dadogan, G. Leierer (AHIVCOS), J. 
Hutchinson, D. Byonanebye. (AHOD), M. Van der Valk, M. Hillebregt, T. Rutkens, D. Bergsma
(ATHENA), F. Ebeling, M. Bucht, (Frankfurt), O. Chokoshvili, E. Karkashadze (IDACIRC), E. Fontas, 
K. Dollet, C. Caissotti (NICE, HIV cohort), J. Fanti, A.  Tavelli, A. Rodanò (ICoNA), V. Borghi
(Modena), A. Bruguera, J. Reyes-Urueña, A. Montoliu (PISCIS), H. Bucher, K. Kusejko, Y. Schaefer 
(SHCS), L. Mattsson, K. Alenadaf, (Swedish InfCare), F. Lampe, C. Chaloner (Royal Free, HIV 
cohort), C. Elisabetta, R. Lolatto, A. Lazzarin, A. Poli, S. Nozza (San Raffaele, Milano), K. 
Mohrmann, J. Rockstroh (Bonn, HIV cohort), M. Scherer, G. Fätkenheuer, N. Schulze, B. Frank, 
and H. Weiler (Cologne HIV cohort). 

RESPOND Scientific Steering Committee:
J Lundgren*, H Günthard*, J Kowalska, D Raben, L Ryom, A Mocroft, J Rockstroh, L Peters, O 
Kirk, D Podlekareva, A Volny Anne, N Dedes, ED Williams, N Chkhartishvili, R Zangerle, K 
Petoumenos, F Wit, C Necsoi, G Wandeler, C Stephan, C Pradier, A D’Arminio Monforte, C 
Mussini, A Bruguera, H Bucher, A Sönnerborg, JJ Vehreschild, JC Wasmuth, C Smith, A Castagna, 
J Vera, J Rooney, I McNicholl, V Vannappagari, H Garges, L Young, R Campo *Chairs

Community representatives: 
A Volny Anne, N Dedes, L Mendão (European AIDS Treatment Group), E Dixon Williams(UK)

ACKNOWLEDGEMENTS


