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Disclosure

• I have participated in clinical studies, PI grants, research panels, 
advisory boards and have speaker for:
• Abbott Molecular

• Gilead Sciences

• Viiv Healthcare

• Merck & Co

• Data and slides were obtained and made for this presentation. Sources 
included from:
• IAS 2019 abstracts, posters and presentations

• Slides shared by investigators, companies

• ClinicalOptions.com

• NEJM



Outline

• Integrase Studies

• Integrase and Neural Tube Defects

• Weight gain

• Data from new ART and other agents

• Take home points



GEMINI-1 and -2: Study Design

• Parallel, international, randomized, double-blind phase III noninferiority studies

• Secondary endpoints at Wk 96: HIV-1 RNA < 50 copies/mL (FDA Snapshot and TRDF 
analyses); AEs; resistance; changes from BL in bone, renal, and lipid parameters

Cahn. IAS 2019. Abstr WEAB0404LB. NCT02831673. NCT02831764.



GEMINI-1 and -2: Baseline Characteristics

Cahn. IAS 2019. Abstr WEAB0404LB.



GEMINI-1 and -2: Virologic Response at Wk 96
• DTG + 3TC met criteria for noninferiority vs DTG + FTC/TDF in

GEMINI-1, -2, and pooled analysis

Cahn. IAS 2019. Abstr WEAB0404LB. Reproduced with permission.



GEMINI-1 and -2: Reasons for Nonresponse at Wk 96

*Includes protocol deviation, LTFU, physician decision, withdrawal by participant, and lack of efficacy (n = 1).



GEMINI-1 and -2: Virologic Response at Wk 96 by 
Baseline HIV-1 RNA and CD4+ Cell Count



GEMINI-1 and -2: Conclusions

• Virologic efficacy of DTG + 3TC noninferior to DTG + FTC/TDF at Wk 96 by 
FDA Snapshot analysis in treatment-naive patients
• HIV-1 RNA < 50 copies/mL in 86.0% vs 89.5% of patients, respectively

• Adjusted difference: -3.4% (95% CI: -6.7% to 0%)

• Low rates of confirmed virologic withdrawal (ie, virologic failure) through Wk 
96 (≤ 1.5% of patients per arm)
• No treatment-emergent INSTI or NRTI mutations in any patient with CVW

• Safety and tolerability similar between arms through Wk 96
• DTG + 3TC use associated with significant reduction in drug-related AEs, more 

favorable changes in renal and bone biomarkers

• Weight gain reported as an AE in 1.8% of patients receiving DTG + 3TC, 1.4% 
receiving DTG + FTC/TDF
• Mean change from BL: 3.1 vs 2.1 kg, respectively 

Cahn. IAS 2019. Abstr WEAB0404LB.



Study 380-4030: Study Design

• Randomized, double-blind, active-controlled phase III noninferiority trial

• Primary endpoint: HIV-1 RNA ≥ 50 copies/mL at Wk 48 by FDA Snapshot algorithm 

• Noninferiority margin: 4%

Sax. IAS 2019. Abstr MOAB0105.

Stratified by known/suspected NRTI resistance 
at BL (K65R or ≥ 3 TAMs vs other vs none)



Study 380-4030

Resistance:
• Investigator assessed
• Hx genotype (50%)
• Proviral DNA (69%)
• Available in 83% of 

patients



Study 380-4030: Virologic Outcome at Wk 48
• BIC/FTC/TAF noninferior to remaining on DTG + FTC/TAF

• HIV-1 RNA ≥ 50 copies/mL not observed in any pts with preexisting NRTI resistance

Sax. IAS 2019. Abstr MOAB0105. 



Study 380-4030



Study 380-4030: Conclusions

• Switching to BIC/FTC/TAF from DTG + FTC/TAF 
or DTG + FTC/TDF was noninferior to continuing 
DTG + FTC/TAF in virologically suppressed 
patients, even though study population included 
patients with documented or suspected NRTI, 
NNRTI, or PI resistance

• Wk 48 HIV-1 RNA ≥ 50 copies/mL was not 
observed for any patient with preexisting NRTI 
resistance mutation

• Longer duration of ART, a prior PI-containing 
regimen, black race, and BL PI or NNRTI 
resistance were associated with NRTI resistance 
mutation at BL

• No treatment-emergent resistance through Wk 
48 in either arm

• Adverse events, changes in fasting lipids, and 
changes in weight were similar between 
treatment groups

Paul Sax (presenting author comments)

• M184V alone likely to be able to be managed with a 
(TAF or TDF)/FTC regimen and either DTG or BIC

• Questions:

• K65R + M184V management

• Switching patients suppressed on a PI regimen but with 
NRTI resistance



ANRS 12300 Reflate TB2: RAL + 3TC/TDF Does Not Achieve 
Noninferior Efficacy vs EFV + 3TC/TDF at Wk 48 in ART-
Naive Adults With HIV and TB

• INSTI-based ART with DTG or RAL has been assessed as an alternative to 
EFV-based regimens for treatment of patients coinfected with HIV and TB[1,2]

• PK analyses show that using a double dose of DTG or RAL compensates for their 
drug–drug interaction with rifampin[3,4]

• Phase II ANRS 12180 Reflate TB study demonstrated similar proportions of 
HIV/TB-coinfected patients achieving HIV-1 RNA < 50 copies/mL at Wk 48 
with 3TC/TDF plus RAL 400 mg BID, RAL 800 mg BID, or EFV 600 mg QD[2]

• RAL 400 mg BID better tolerated than RAL 800 mg BID 

• Current phase III study evaluates noninferiority of RAL 400 mg BID vs 
EFV 600 mg QD, each with 3TC/TDF, in patients coinfected with HIV and 
TB[6]

1. Dooley. Clin Infect Dis. 2019;[Epub]. 2. Grinsztejn. Lancet Infect Dis. 2014;14:459. 
3. Dooley. JAIDS. 2013;62:21. 4. Taburet. Clin Infect Dis. 2015;61:1328. 6. De Castro. IAS 2019. Abstr MOAB0101.



ANRS 12300 Reflate TB2: Study Design

• International, randomized, open-label phase III noninferiority trial

• Primary endpoint: HIV-1 RNA < 50 copies/mL at Wk 48 by FDA 
Snapshot algorithm in ITT population

• Noninferiority margin: -12%

De Castro. IAS 2019. Abstr MOAB0101.



ANRS 12300 Reflate TB2: Primary Endpoint at Wk 48
• RAL 400 mg BID + 3TC/TDF did not meet criteria for noninferior efficacy vs 

EFV 600 mg QD + 3TC/TDF 

De Castro. IAS 2019. Abstr MOAB0101. Reproduced with permission.



ANRS 12300 Reflate TB2: Virologic Response at Wk 48 
by Baseline HIV-1 RNA or CD4+ Cell Count

De Castro. IAS 2019. Abstr MOAB0101. Reproduced with permission.



ANRS 12300 Reflate TB2: Conclusions

• At Wk 48, RAL 400 mg BID + 3TC/TDF did not meet criteria for 
noninferior virologic efficacy vs EFV 600 mg QD + 3TC/TDF in 
patients coinfected with HIV and TB

• HIV-1 RNA < 50 copies/mL in 61% vs 66%, respectively

• Treatment difference: -5.1% (95% CI: -13.9% to 3.7%, exceeding noninferiority margin of 
-12.0%)

• Analysis of risk factors for virologic failure is ongoing

• Based on these data, the study investigators concluded that EFV-based 
therapy remains the preferred first-line choice for this population

• RAL 400 mg BID may be an appropriate alternative in select patients

De Castro. IAS 2019. Abstr MOAB0101.
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Tsepamo: Background

• In May 2018, unplanned analysis of Tsepamo birth outcomes surveillance study found 
increase in NTD incidence among Botswanan women who conceived while receiving 
DTG[1] 

• DTG vs non-DTG ART: 0.94% (0.37% to 2.4%) vs 0.12% (0.07% to 0.21%)

• Warnings issued by WHO, EMA, FDA regarding use of DTG at time of conception[2-4] 

and some countries halted plans to use DTG-based ART as preferred first-line 
therapy

• In July 2018, WHO guidelines updated to recommend DTG + 3TC/TDF as preferred 
first-line regimen for women and adolescent girls using effective contraception or not 
of childbearing potential[5]

• EFV 600 mg + (3TC or FTC)/TDF recommended for women and adolescent girls who want 
to become pregnant or not using effective contraception

• Current analysis reports updated Tsepamo birth outcomes as of March 2019[6]

1. Zash. NEJM. 2018; 379:979. 2. WHO Statement. May 2018. 3. EMA Statement. May 2018. 
4. FDA. Sept 2018. 5. WHO ART. 2018. 6. Zash. IAS 2019. Abstr MOAX0105LB. 



Tsepamo: Study Design

• Birth outcomes surveillance study among Botswanan women ± HIV infection; initiated August 2014 

• Original plan: assess NTD prevalence in live-born infants/stillbirths among women receiving EFV at 
conception

• Comparative analysis expanded to include DTG in response to (1) 2016 update to Botswana adult first-line 
ART guidelines recommending DTG vs EFV (both plus FTC/TDF), and (2) 2018 WHO HIV guidelines 
committee request for preliminary data on pregnancy outcomes in women initiating DTG before pregnancy

• Data abstracted from obstetric cards of all in-hospital deliveries

• Government midwives trained to assess congenital abnormalities performed infant surface exams; 
abnormalities photographed with maternal consent and reviewed by external medical geneticist (blinded 
to drug exposure history)

• From July to September 2018, surveillance area expanded from 8 to 18 hospitals to capture ~ 72% of all 
births in Botswana

• Primary analysis: prevalence of NTDs with DTG vs non-DTG ART; secondary analyses: all major 
external structural malformations, other adverse birth outcomes

Zash. IAS 2019. Abstr MOAX0105LB. Zash. NEJM. 2019;[Epub]. 



Tsepamo: Baseline Characteristics

Zash. IAS 2019. Abstr MOAX0105LB. 



Tsepamo: Prevalence of NTDs by ARV Exposure 

Zash. IAS 2019. Abstr MOAX0105LB. 



Tsepamo: Major Structural Malformations

Zash. IAS 2019. Abstr MOAX0105LB. 



Tsepamo: Additional Adverse Birth Outcomes With 
Dolutegravir vs Efavirenz

• No difference between DTG and EFV for any single adverse birth outcome, 
including preterm/very preterm birth (< 37/< 32 wks), small gestational age, 
stillbirth, in-hospital neonatal death

• Analysis included single births since October 2016

Zash. IAS 2019. Abstr MOAX0105LB. 

*Adjusted for maternal age, education, gravida.



Tsepamo: Conclusions

• In current analysis, NTD prevalence among women who received DTG at conception 
lower than initially signaled, but still slightly higher than other exposure groups[1]

• Data as of March 2019: 0.3% DTG vs 0.1% non-DTG ART; estimated difference: 0.20% to 
0.27%

• Investigators suggest clinical and policy recommendations should consider the small 
but significant increased risk of NTD with DTG in context of other factors, including 
considerable benefits of DTG, lack of comparable data for other ARVs, unknown risk 
factors of ART exposure in utero

• Based on current findings and additional surveillance reports,[2,3] WHO released 
updated recommendations reconfirming use of DTG-based ART as preferred first-
line and second-line therapy[4]

• Committee emphasized need for continued monitoring of NTD prevalence and patient 
counseling/shared decision-making

1. Zash. IAS 2019. Abstr MOAX0105LB. 2. Raesima. IAS 2019. Abstr MOAX0106LB. 
3. Pereira. IAS 2019. Abstr MOAX0104LB. 4. WHO ARV Policy Brief. 2019. 



Additional NTD Data From Botswana and Brazil
• Prospective birth outcomes surveillance study among Botswanan women commissioned by 

Botswana Ministry of Health and Wellness in response to May 2018 Tsepamo findings[1]

• Surveillance area included 22 facilities not covered by Tsepamo (October 2018 to March 2019); potential NTDs 
evaluated by trained midwives prior to discharge with suspected NTDs reviewed by blinded geneticist

• Retrospective cohort of Brazilian women with HIV found no NTDs among births to women with 
possible exposure to DTG at conception from 2017-2018 (n = 384)[2]

1. Raesima. IAS 2019. Abstr MOAX0106LB. 2. Pereira. IAS 2019. Abstr MOAX0104LB.
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Weight gain and HIV disease

Old studies looked at several strategies for 
weight gain in HIV/AIDS patients (some 
example reviews below)

• Pre-ART era

• Dronabinol (Plasse TF, 1991)

• Megestrol (Farrar DJ, 1999)

• Early ART era

• Evaluation of Resting Energy Expenditure 
in the HAART era (Shevitz AH, 2000)

• Exercise to avoid involuntary weight loss 
(Arey BD, 2002)

• Lipodystrophy in HIV with 
recommendation for diet and exercise to 
avoid fat deposition (Chen D, 2002)

• Post 2005 Era

• Insulin resistance, glucose intolerance and 
DM in HIV-infected patients. Known 
weight gains with ART. (Florescu D, 2007)

• Cyproheptadine for HIV patients for weight 
gain and increasing appetite. 
(Dabaghzadeh F, 2012)

• Cannabis (dronabinol) (Schoonees A, 2013; 
Whiting PF, 2015; Badowski ME, 2016)

• Progesterone (Taylor JK, 2016)

• ART had a positive effect in children weight 
gains and growth curves (Golucci A, 2019)



Dolutegravir plus Two Different Prodrugs of Tenofovir 
to Treat HIV

• Rationale

• Use of newer regimens with higher barrier to resistance, lower toxicity, good 
potency

• The data presented comes from the ADVANCE trial

• The study expanded the work on weight gain with integrase inhibitors.

Venter WDF, et al, NEJM 2019



Methods

• Design

• Open label, non-inferiority, 96 week phase 3 trial comparing 3 first line regimens 
in HIV-1 infection starting ART

• Primary endpoint: 48 week viral suppression

• Secondary endpoints: multiple, including safety

• Johannesburg from February 2017 to May 2018

• Population

• 12 yo and older, creatinine clearance >60

• No prior ART more than 30 days, pregnancy, active TB treatment

• No baseline ART drug resistance genotype testing



Methods

• Regimens

• TAF/FTC plus DTG

• TDF/FTC plus DTG

• TDF/FTC/EFV(generic)

• Randomization (Yes) 1:1:1

• Patients 12-19 yo were randomized 
separately

• 351 patients were included in each of 
the three arms





Treatment Response



Treatment Response



Weight Gain



Weight Gain



Discussion by Authors for Virologic Endpoints

• DTG combined with either tenofovir pro-drug was non-inferior to the 
standard of care arm (EFV/FTC/TDF) for patients achieving VL 
suppression at week 48.

• The standard of care had higher treatment discontinuations and lost to 
follow up.

• Virologic efficacy was similar to larger trials, despite no baseline drug 
resistance testing. 

• WHO recommends to use DTG instead of EFV as first line in countries where EFV 
resistance is >10% (such as South Africa)



Discussion by Authors for Weight Gain

• DTG arms had significant more weight 
gain than SoC arm, especially with TAF 
in the regimen.

• Weight gain has emerged as major 
concern with respect to integrase 
inhibitor class and is now noted on the 
package inserts.

• Weight gain was less severe in TDF 
regimens (EFV or DTG)

• Patients who were female, lower CD4 
counts and higher viral loads at 
baseline had the most weight gains.

• The authors dismissed the notion that 
the weight gain was related to “return to 
health”

• Weight gain seen in this trial in Black 
male patients was similar to that seen 
in White male patients in the 
registration studies comparing DTG 
and Bictegravir.

• Truncal fat weight gains are concerning 
for associated CVD risk.

• The authors did not have a proposed 
mechanism on how TAF amplified the 
weight gain or it was lowered by TDF.



Take Home Points

• DTG regimens with ABC/3TC or FTC/tenofovir have demonstrated 
efficacy in multiple studies and have been compared to several 
regimens (EFV, DRV, BIC).

• Weight gain with integrase inhibitors is real, more for women and with 
more adipose tissue by DXA

• Issues remain about dosing of DTG and TAF in high endemic TB 
regions



NAMSAL and ADVANCE: Progressive Weight Gain 
and Clinical Obesity

Hill. IAS 2019. Abstr MOAX0102LB. NAMSAL trial done in Cameroon and ADVANCE trial done in South Africa.



Outline

• Integrase Studies

• Integrase and Neural Tube Defects

• Weight gain

• Data from new ART and other agents

• Take home points



DISCOVER: Background

• Randomized phase III DISCOVER trial demonstrated noninferiority of FTC/TAF vs 
FTC/TDF as PrEP in cis-MSM and transgender women at high risk of HIV infection[1]

• Rate of HIV incidence/100 PY (primary analysis): 0.16 with FTC/TAF, 0.34 with FTC/TDF

• IRR: 0.47 (95% CI: 0.19-1.15); noninferiority established when upper bound of 95% CI of IRR 
< 1.62

• Unknown whether chance alone accounts for point estimate of HIV incidence rate 
being 53% lower with FTC/TAF vs FTC/TDF as PrEP in DISCOVER[2]

• Probability of this finding being due to chance alone: 3 in 1000

• Post hoc Bayesian analysis identified 96% probability with 95% credible interval that PrEP 
with FTC/TAF offers greater efficacy than FTC/TDF

• Current analysis of DISCOVER trial assessed whether adherence, PK, sexual behavior, 
and STI incidence could account for differences in HIV infection rates with FTC/TAF 
vs FTC/TDF as PrEP[2]

1. Hare. CROI 2019. Abstr 104LB. 2. Spinner. IAS 2019. Abstr TUAC0403LB.



DISCOVER: Study Design
• Randomized, double-blind, phase III noninferiority trial



DISCOVER: Adherence by DBS at HIV Diagnosis Visit 
in Nested Case-Control Study

• Low adherence (< 2 doses/wk) associated with significantly increased risk of 
HIV infection in both arms (both P < .001)



DISCOVER: PBMC TFV-DP Levels at Wk 4



DISCOVER: Rapidity in Achieving EC90
• In a phase I study in healthy volunteers, median PBMC TFV-DP concentration > EC90 within 1-2 hrs (all 

within 4 hrs) of dosing with FTC/TAF; with FTC/TDF, EC90 reached only after 3 daily doses 



DISCOVER: Conclusions

• In analysis of DISCOVER trial assessing possible factors behind trend towards lower 
HIV infection rate with FTC/TAF vs FTC/TDF as PrEP, only PK parameters differed 
between arms 

• Adherence, sexual risk behavior, and STI incidence comparable with FTC/TAF vs FTC/TDF

• PBMC TFV-DP levels were 6.3-fold higher with FTC/TAF vs FTC/TDF

• PBMC TFV-DP EC90 achieved by 98% of patients with FTC/TAF vs 68% with FTC/TDF at 
Wk 4

• EC90 reached within 1-2 hrs of first FTC/TAF dose vs after 3 daily doses of FTC/TDF

• Simulation indicated that concentrations > EC90 would last for 16 days after final dose of 
FTC/TAF vs 10 days after FTC/TDF

• Investigators suggested that the trend toward greater prevention efficacy with 
FTC/TAF most likely due to more rapid achievement of protective levels and 
prolonged duration of protection

Spinner. IAS 2019. Abstr TUAC0403LB.



BRIGHTE: Wk 96 Results From Phase III Study of 
Fostemsavir + OBT in Heavily Treatment–Experienced 
Patients Failing Current ART

• Fostemsavir: prodrug of temsavir, a first-in-class attachment inhibitor that blocks 
viral entry into CD4+ T-cells via HIV gp120 binding and stabilization[1,2]

• Not cross-resistant to other HIV entry inhibitors in vitro, with efficacy generally 
independent of HIV tropism[3,4]

• BRIGHTE: ongoing phase III study of fostemsavir in heavily treatment–experienced 
patients with multidrug-resistant HIV infection[5]

• Primary analysis demonstrated superior efficacy of fostemsavir vs placebo after 8 days 
as functional monotherapy[6]

• Following addition of OBT at Day 9, 54% of patients achieved HIV-1 RNA < 40 
copies/mL at 
Wk 48[7]

• Current analysis of BRIGHTE reports efficacy, safety of fostemsavir + OBT through 
Wk 96[8]

1. Langley. Proteins. 2015;83:331. 2. Thompson. CROI 2019. Abstr 483. 3. Li. Antimicrob Agents Chemother. 2013;57:4172. 
4. Nowicka-Sans. Antimicrob Agents Chemother. 2012;56:3498. 5. NCT02362503. 6. Kozal. EACS 2017. Abstr PS8/5. 
7. Aberg. Glasgow 2018. Abstr O344A. 8. Lataillade. IAS 2019. Abstr MOAB0102.



BRIGHTE: Study Design

• Wk 96 analysis of randomized, double-blind phase III trial in heavily 
treatment–experienced adults failing current ART with confirmed 
HIV-1 RNA ≥ 400 copies/mL



BRIGHTE: Baseline Characteristics



BRIGHTE: Baseline ARV Exposure and Resistance



BRIGHTE: Most Common ARVs in Initial OBT





BRIGHTE: Conclusions

• In this Wk 96 analysis of the ongoing phase III BRIGHTE trial, virologic 
suppression rates and CD4+ cell counts continued to improve in heavily 
treatment–experienced patients receiving fostemsavir + OBT

• Wk 96 HIV-1 RNA < 40 copies/mL (Snapshot analysis): 60% in randomized 
cohort, 37% in nonrandomized cohort 

• Improvements in both CD4+ cell count and CD4+/CD8+ ratio continued through 
Wk 96, including in subgroup with lowest CD4+ cell count at baseline

• Fostemsavir-containing ART generally well tolerated with no new safety 
signals through Wk 96

• Low rate of AE-related discontinuation (7% of all treated patients)

• Study investigators concluded that BRIGHTE data support ongoing 
development of fostemsavir for heavily treatment–experienced patients with 
multidrug-resistant HIV

Lataillade. IAS 2019. Abstr MOAB0102.



ATLAS and FLAIR Pooled Analysis: Long-Acting 
Injectable CAB + RPV vs Daily Oral Three-Drug ART

• Multicenter, randomized, open-label phase III non-inferiority trials

• Primary endpoint for both trials: HIV-1 RNA ≥ 50 copies/mL at Wk 48 by FDA Snapshot in ITT-E

Overton. IAS 2019. Abstr MOPEB257.



ATLAS & FLAIR Pooled 48 Week Analyses

Overton. IAS 2019. Abstr MOPEB257.



ATLAS: Patient Views on Long-Acting CAB + RPV

• 86% to 90% of LA CAB + RPV 
recipients scored ISRs and pain at 
Wk 48 as totally or very 
acceptable in PIN questionnaire

• Greater improvement in 
treatment satisfaction by 
HIVTSQ at Wks 24, 44 with LA 
CAB + RPV vs daily oral ART

Murray. IAS 2019. Abstr MOAB0103.



DRIVE2Simplify Part 2: Islatravir + Doravirine vs 
DOR/3TC/TDF in ART-Naive Adults

• Current analysis of Part 2 for international, randomized, double-blind phase IIb trial



DRIVE2 Simplify Part 2: Virologic Outcomes Wk 48 
(FDA Snapshot)

Molina. IAS 2019. Abstr WEAB0402LB..
No deaths. No increase of Aes with ISL vs. DOR/3TC/TDF



Thank you


