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Challenges for SA

 Increasing efavirenz 
resistance

 Re-entry to system –
drive this resistance

 Stockout of singles

 Lots of pregnancies

 Patients getting older –
increased co-morbidities

 (very small numbers of 
paeds)



African HIV Burden



 3TC=lamivudine; ZDV=zidovudine

The Evolving HIV Treatment Paradigm
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HIV-1 discovered

ZDV monotherapy
ZDV/3TC

Triple-Drug Therapy

Single-Tablet Regimens

The Integrase Era

Long Acting Injectable?

?????
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WHO/African regimens

XTCTenofovir Efavirenz

XTC, other nukes

Lamivudine PI(lopinavir or 

atazanavir)

AZT

Darunavir Dolutegravir Etravirine

Failure

Failure



First-line…

XTCTDF EFV

Toxicity driver

Pill size

Low genetic 

barrier

Cost

Contraception 

drug interactions

Desirable Property EFV/TDF/FT

C

High resistance 

barrier

No

Well tolerated Not initially

No lab tox

monitoring

TDF creat

Safe in pregnancy Yes

Low pill burden Yes FDC

Once a day Yes

Use with TB (rif) Yes



Efavirenz’s warts…
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WHO/African regimens

XTC, other nukes

Lamivudine PI(lopinavir or 

atazanavir)

AZT

Darunavir Dolutegravir Etravirine

Failure

Toxicity driver

Pill size

Cost

Drug 

interactions

No FDCs



Safety issues with PIs

LPV/r

• GI upset

• Lipids

• Hepatitis

•
Dysglycaemia

ATV/r

• Jaundice

• Lipids (low
potential)

• Renal stones

• Hepatitis 

DRV/r

• Rash 

• GI upset

• Hepatitis 
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Treatment costs money!

New South African 

antiretroviral 

tender=R14 billion



Ceiling price agreement announced

• This ceiling price agreement could yield billions of rand in savings through TLD 
rollout and enable widespread access to a clinically superior regimen

• The TLD agreement lasts four years: 01 April 2018 – 31 March 2022

• Applies to over 90 countries 

• Results of collaboration from many partners: Governments of Kenya and South 

Africa, the Bill & Melinda Gates Foundation; Clinton Health Access Initiative; 

Global Fund to Fight AIDS, Tuberculosis and Malaria; President’s Emergency 

Plan for AIDS Relief (PEPFAR); United Kingdom’s Department for International 

Development; Unitaid; UNAIDS; and USAID, with Mylan Laboratories and 

Aurobindo Pharma.

2002
d4T/3TC/NVP

$280 $240 $300 $75

Historical launch prices for new regimens
2006
AZT/3TC/NVP

2010
TDF/3TC/EFV

2018
TDF/3TC/DTG



We know DTG works in ARV-naïve patients

 Randomised, non-inferiority phase 3 studies

 Primary endpoint: HIV-1 RNA < 50 copies/mL at week 48

ART-naive pts
VL ≥ 1000 c/mL
(N = 822)

DTG 50 mg QD + 2 NRTIs*
(n = 411)

RAL 400 mg BID + 2 NRTIs*
(n = 411)

*Investigator-selected NRTI backbone: either TDF/FTC or ABC/3TC. 

ART-naive pts
VL ≥ 1000 c/mL
HLA-B*5701 neg
CrCl > 50 mL/min
(N = 833)

DTG 50 mg QD + ABC/3TC QD
(n = 414)

EFV/TDF/FTC QD
(n = 419)

SPRING-2
(active controlled)

SINGLE
(placebo controlled)

DTG 50 mg QD + 2 NRTIs*
(n = 242)

DRV/RTV 800/100 mg QD + 2 NRTIs*
(n = 242)

ART-naive pts
VL ≥ 1000 c/mL
(N = 484)

FLAMINGO
(open label)

AbbVie Group Consultancy, Johannesburg, South Africa| September 17, 2016 | Company Confidential © 2016

Clinical Care Options 2014; Raffi et al. Lancet Infect Dis 

2013

Walmsley et al. N Engl J Med 2013; Clotet et al. Lancet 

2014



SINGLE study: DTG vs. EFV

Better tolerated than EFV (but more insomnia)

Proportion of participants with HIV-1 RNA <50 c/mL

Walmsley et al. N Engl J Med 2013; Walmsley et al. J Acquir Immune Defic
Syndr 2015
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GEMINI-1 and -2: DTG + 3TC in ART-Naive 

Adults

 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

Slide credit: clinicaloptions.com

ART-naive adults with 
HIV-1 RNA 1000-500,000 copies/mL, 
≤ 10 days on previous ART, no major 

RT or PI resistance mutations, no HBV 
infection or HCV requiring therapy

(N = 1433)

DTG + 3TC PO QD 
(n = 716)

DTG + FTC/TDF PO QD
(n = 717)

Wk 144

Primary Endpoint
Wk 48 

Stratified by HIV-1 RNA (≤ vs > 100,000 
copies/mL), CD4+ cell count (≤ vs > 200 cells/mm³)

Screening within 28 days of study start; studies double-blinded until Wk 96, open-label until Wk 144. 

Continuation of 
DTG + 3TC 
permitted

Current Analysis
Wk 96 

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

http://www.clinicaloptions.com/


GEMINI-1 and -2: Virologic Response

 DTG + 3TC met criteria for noninferior efficacy vs DTG + FTC/TDF at Wk 

96

Slide credit: clinicaloptions.com

*Adjusted for BL HIV-1 RNA, BL CD4+ cell count, and study.

Endpoint, % 
(n)

DTG + 3TC
(n = 716)

DTG + FTC/TDF
(n = 717)

Difference,* % 
(95% CI)

Responders 86.0 (616) 89.5 (642) -3.4 (-6.7 to 0)
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Rates of HIV-1 RNA ≥ 50 copies/mL unchanged from Wk 48 to 96.
D/c for reasons other than AEs or death higher with DTG + 3TC at Wk 96 (8% vs 5% with 3-drug ART).

http://www.clinicaloptions.com/


DAWNING: Study design

 Key eligibility criteria: on first-line 2 NRTIs + NNRTI regimen for ≥ 6 months, failing virologically 

(HIV-1 RNA ≥ 400 copies/mL on 2 occasions); no primary viral resistance to PIs or 
InSTIs

 Stratification: by HIV-1 RNA (≤ or >100,000 copies/mL), number of fully active NRTIs in the 
investigator-selected study background regimen (2 or < 2)

 Primary endpoint: proportion with HIV-1 RNA < 50 copies/mL at Week 48 using the FDA 
snapshot algorithm (12% noninferiority margin)

Week 48
primary
analysis 

Randomisation

Open-label randomised noninferiority phase 3b study 

DTG + 2 NRTIs
Open label, 
randomised 
1:1

LPV/r + 2 NRTIs

DTG + 2 NRTIs 
Continuation phase

Week 24
interim 
analysis 

Week 52 

Aboud M, et al. AIDS 2018. Abstract THPEB040. 



DAWNING: Safety

Aboud M, et al. AIDS 2018. Abstract THPEB040. 

†Fatal serious AEs: DTG, n = 2 (pneumonia, IRIS-associated 
TB); LPV/r, n = 3 (pneumonia, encephalitis/IRIS, cerebral 
toxoplasmosis/EBV infection/IRIS)*Includes 2 subjects randomised to LPV/r but 

treated with DTG



Switching from a boosted protease inhibitor (PI/r) based regimen to a 

dolutegravir (DTG) regimen in virologically suppressed patients with 

high cardiovascular risk (Framingham score > 10% or age > 50 years) 

is non-inferior and decreases lipids: The NEAT 022 study 
J.M. Gatell1, L. Assoumou2, G. Moyle3, L. Waters4, E. Martinez5, H.-J. 

Stellbrink6, G. Guaraldi7, S. de Wit8, F. Raffi9, A. Pozniak10 on behalf of  
NEAT022 Study Group 

NEAT22/SSAT060 week 48 data

Randomisation 1:1
stratified by country

PI/r + 2 NRTIs

DTG + 2NRTIs

Week       0                                             48                                                   96

DTG + 2 NRTIs

Primary endpoint



ITT

ITT population

Results: Co-primary efficacy endpoint

NEAT22/SSAT060 week 48 data
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WHO Review



WHO 2019 guidelines

Population First-line regimens Second-line regimens Third-line regimens

Adults and adolescents 

(incl. women of

childbearing potential 

and 

pregnant women)

Two NRTIs + DTG Two NRTIs + (ATV/r or 

LPV/r)

DRV/r + DTG + 1–2 NRTIs 

(if possible, consider 

optimisation using

genotyping)

Two NRTIs + EFV Two NRTIs + DTG

Children (0–10 years) Two NRTIs + DTG Two NRTIs + (ATV/r or 

LPV/r)

Two NRTIs + LPV/r Two NRTIs + DTG

Two NRTIs + NNRTI Two NRTIs + DTG

• Guidelines include recommendations on the selection of ARV drugs in response to high 

levels of DR1

− Recommend countries consider changing their first-line ART regimens away from 

NNRTIs if levels of NNRTI DR reach 10%

1. http://www.who.int/hiv/pub/arv/arv-2016/en/World Health Organization. HIV treatment interim guidance. Accessed August 2018



Why INSTI?

 All well tolerated

 Highly effective 

 New reference for ‘’third drug’’



Which INSTI agents are we talking about?

 Raltegravir 
 Well studied, relatively widely registered

 Can be used in paeds (>4 weeks)

 Had a role in PEP, Rx

 Expensive, high mg, twice daily till recently, no FDC

 Use in lower income countries largely confined to third line

 Unlikely to change in next 5 years – cost, co-formulation, TB, resistance barrier

 Role in children

 ? Any role in adults

 Elvitegravir 
 QUAD-Stribild

 First drug registered as FDC

 ’Boosted’’ – lots of drug interactions

 Limited registration, Gilead drug

 Expensive, but potential for price reduction

 Unlikely to change in next 5 years – cost, TB, pregnancy

 In fact, unlikely to be around!

 Bictegravir
 Very similar to dolutegravir

 Co-formulated with TAF

 Very limited data in Africa

 Almost no pregnancy data

 TB data – high drug interaction potential

 ?role in our setting

 Cabotegravir

 Phase 2-3 as prevention and treatment

 Injectable

 4 or 8 weekly

 For treatment: switch strategy with injectable rilpivirine

 Remarkably well tolerated! May be a more popular than first blush



Why dolutegravir?

 Very well tolerated

 Highly effective

 Low mg, co-formulation with TDF and TAF by generics (ABC co-

formulation registered)

 Resistance profile compelling

 Creatinine clearance issue?

 TB a problem, but ?double dosing

 Neuropsychiatric

 Neural tube defects

 Weight gain - NEW



“Dolutegravir in first line therapy 

has by far the highest impact in 

getting to the last 90 for South 

Africa” Professor Gesine Meyer-Rath -Boston 

University/HE2RO



… reduces infections by 

19%, deaths by 8%, and 

cost by 10% by 2037/38, 

with cost savings from the 

first year on. 

Thanks Gesine Meyer-Rath; IAS July 2018



First-line dream…

XTCTAF DTG

Cost 

driver

Toxicity

Toxicity driver

Pill size

Low genetic 

barrier

Cost

Contraception 

drug interactions

Desirable Property EFV/TDF/FT

C

High resistance 

barrier

No

Well tolerated Not initially

No lab tox

monitoring

TDF creat

Safe in pregnancy Yes

Low pill burden Yes FDC

Once a day Yes

Use with TB (rif) Yes

XX



What about drug interactions?

InSTI Backbone Key drug interactions

All regimens

Polyvalent cation–containing 

supplements/medication 

(including antacids), rifampicin

BIC FTC/TAF Metformin

DTG

ABC/3TC

FTC/TAF

FTC/TDF

Metformin

RPV Metformin, PPIs

EVG/

COBI

FTC/TAF
Statins, inhaled/injected/systemic steroids  

FTC/TDF

RAL
FTC/TAF

FTC/TDF



DTG 50 mg daily

TB: DTG and rifampicin

Dooley KE et al, JAIDS 2013;62:21−7

AUC0-24 DTG 50 mg/d  32.1
DTG 50 mg 12 hourly + rifampicin  42.6

DTG 50 mg 12 hourly + rifampicin

D
TG

 c
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New drugs in the REAL real world…

Discontinuation due to 

neuropsychiatric AE
Factors associated with DTG 

discontinuation

Hoffmann et al. HIV Medicine 2017; Libre et al. CROI 2017 abstract #615; Hsu et al. CROI 2017 abstract #664

AIDS 2016



DTG in the real world…

Discontinuation due to 

neuropsychiatric AE

Factors associated with DTG 

discontinuation

Hoffmann et al. HIV Medicine 2017; Libre et al. CROI 2017 abstract 

#615;

Hsu et al. CROI 2017 abstract #664



The recent signal

Zash R, et al.AIDS 2018 Session TUSY15.

NTDs: neural tube defects 

 4 cases of severe NTDs 
among 426 women in 
women on DTG 
periconception

 Approx 45% of all 
births

 ± 600 more 
exposures 

 0.9% versus 0.1%

 No clear time trend or 
obvious explanation



Efavirenz controversy: conflicting evidence

Preclinical data

 NTDs in primate 
study

Clinical data: T1 EFV exposure

 4 retrospective  

 1 prospective 

case report of NTDs               
in humans

1. Ford N, et al. AIDS. 2011;25:2301-2304. .

Meta analysis (2011):

1 NTD

Incidence: 0.7 (95% CI 0.002 – 0.39%)

= NO association



Overall health benefit 
DALYs and cost-adjusted (net) DALYs averted per year compared 

with TLE

0 20000 40000 60000 80000 100000120000

mean over 3 month periods from 2018-2038; cost adjustment based on cost effectiveness threshold $500 / DALY averted

Policy option

TLE

TLD VL dependent in men /

TLE in women

TLD in men / TLE in women

TLD VL dependent 

TLD

Number 

net DALYs

DALYs





Weight gain?

Menard A et al. AIDS, June 2017; Norwood et al, JAIDS, Aug 2017; 
Bakal D et al. ID Week 2017; Taramasso et al. Open Forum Infectious Diseases, Nov 2017 

Mean gain 3 kg
20% > 10% increase

Mean gain 5.3 kg

Significant 1-year BMI 
increase

76.5% gained weight
18.3% obesity

InSTI

DTG



Supplier 
(Products)

2017 2018 2019

Q1 2017 Q2 2017 Q3 2017 Q4 2017 Q1 2018 Q2 2018 Q3 2018 Q4 2018 Q1 2019 Q2 2019 Q3 2019 Q4 2019

Jan-
17

Feb-
17

Mar-
17

Apr-
17

May-
17

Jun-
17

Jul-
17

Aug-
17

Sep-
17

Oct-
17

Nov-
17

Dec-
17

Jan-
18

Feb-
18

Mar-
18

Apr-
18

May-
18

Jun-
18

Jul-
18

Aug-
18

Sep-
18

Oct-
18

Nov-
18

Dec-
18

Jan-
19

Feb-
19

Mar-
19

Apr-
19

May-
19

Jun-
19

Jul-
19

Aug-
19

Sep-
19

Oct-
19

Nov-
19

Dec-
19

Filing Filing Filing 9 Month Stability Approval Approval Approval

Filing Both Filing and Stability Filing Approval Approval Approval

Filing Filing Filing 9 Month Stability Approval Approval Approval

Filing Filing Filing 9 Month Stability Approval Approval Approval

Filing Filing Filing 9 Month Stability Approval Approval Approval

Filing Filing Filing Approval Approval Approval

Filing Filing Filing 9 Month Stability Approval Approval Approval

Filing Filing Filing 9 Month Stability Approval Approval Approval

Filing Filing Filing 9 Month Stability Approval Approval Approval

Filing Both Filing and Stability Filing Approval Approval Approval

As we stand now, only 2-4 TLD 

suppliers could possibly be registered

Actual or expected filing mo.

Anticipated MCC approval dates 
(filing + 12 mo.)

Earliest mo. with 9 month stability 
data

A supplementary tender launched in August to the two anticipated approved suppliers would 
enable the introduction of TLD to selected cohorts by the end of September/October

Supplementary
Tender
Sept 18’-Oct 19’

National Tender
March 18’-Apr 20’

A national tender launched in Q1 2019 could have as many as nine 
suppliers approved and would enable the introduction of TLD by the 
end of March/April 

Initial planning scenarios would have allowed for earlier adoption of TLD however registration 
delays have made full-scale April 2019 most likely option

Initial planning scenarios would have allowed for earlier 
adoption of TLD however registration delays have made full-

scale April 2019 most likely option



Changes in D4T, AZT & TDF use – often 

FAST

Between 2 to 4 million 

people using AZT containing 

regimen in 2012

WHO AMDS database, 2014 

(preliminary data)





Why aren’t these drugs more widely available in 

LMICs?

Not 
preferred 
options in 

WHO 
guideline

Many drugs 
are not 

registered 
and no co-

formulations 
are available

Limited 
data on 
use in 

TB 
(almost 
all new 
drugs)

Limited 
data on 
use in 

pregnancy 
(almost all 

new 
drugs)

Costs: 
abacavir, all 

integrase 
inhibitors –

hope for 
dolutegravir

>80% of HIV positive people black, most female; 

registration usually >80% white, largely male 



ADVANCE: Study design

Inclusion criteria:

 Treatment-naïve, HIV-1 RNA level > 500 copies/mL

96 Weeks

1053 Participants

(TAF/FTC+DTG)

n = 351

(TDF/FTC/EFV)

n = 351

Open-label, 96-week study in Johannesburg, South Africa

Study visits at Baseline, Week 4, 12, 24, 36, 48, 60, 72, 84 and 96

(TDF/FTC+DTG)

n = 351

23rd International AIDS Conference, Mexico City, Mexico, July 2019 [ABSTRACT # HERE]



NAMSAL and ADVANCE: Study Design

 Multicenter, randomized, open-label phase III trials[1-3]

Slide credit: clinicaloptions.com

DTG 50 mg + 3TC/TDF QD
(n = 310)

EFV 400 mg + 3TC/TDF QD
(n = 303)

ART-naive patients (≥ 
12 yrs) with HIV-1 
RNA ≥ 500 c/mL

(N = 1053)

ADVANCE: South 
Africa

Wk 96

DTG 50 mg + FTC/TAF QD
(n = 351)

DTG 50 mg + FTC/TDF QD
(n = 351)

EFV 600 mg/FTC/TDF QD
(n = 351)

1. Hill. IAS 2019. Abstr MOAX0102LB. 2. NCT02777229. 3. NCT03122262. 
4. NAMSAL ANRS 12313 Study Group. NEJM. 2019:[Epub]. 5. Venter. NEJM. 2019:[Epub].

ART-naive adults 
with HIV-1 RNA > 

1000 c/mL
(N = 613)

NAMSAL: 
Cameroon

Primary Endpoint (Both 
Trials)
HIV-1 RNA < 50 c/mL at 
Wk 48 by FDA Snapshot 
in ITT population 
(noninferiority margin: -
10%)[4,5]

http://www.clinicaloptions.com/


Progressive rises in weight and clinical obesity 

for TAF/FTC+DTG and TDF/FTC+DTG versus 

TDF/FTC/EFV: ADVANCE and NAMSAL trials

Andrew Hill, Francois Venter, Eric Delaporte, Simiso

Sokhela, Charles Kouanfack, Michelle Moorhouse, 

Kaitlyn McCann, Bryony Simmons, Alexandra Calmy





Proportion of participants with HIV-1 RNA level <50 

copies/mL by time point (ITT) 

23rd International AIDS Conference, Mexico City, Mexico, July 2019 [ABSTRACT # HERE]

TAF/FTC+DTG, 84%

TDF/FTC+DTG, 85%

TDF/FTC/EFV, 79%
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Proportion of participants with HIV-1 RNA level <50 

copies/mL by time point (per-protocol)

TAF/FTC+DTG, 96%

TDF/FTC+DTG, 95%

TDF/FTC/EFV, 96%
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23rd International AIDS Conference, Mexico City, Mexico, July 2019 WEAB0405LB



Outcomes after HIV RNA >50 at Week 48 

TAF/FTC + DTG arm



Outcomes after HIV RNA >50 at Week 48 

TDF/FTC + DTG arm



Outcomes after HIV RNA >50 at Week 48 

TDF/FTC/EFV arm



Drug resistance

(TAF/FTC+DTG) 

(n=351)

(TDF/FTC+DTG) 

(n=351)

(TDF/FTC/EFV) 

(n=351)

Number w/VF, tested for 

resistance with paired 

baseline genotype

1 (0.3%) 1 (0.3%) 6 (2%)

Emergent NRTI mutation 0 (0%) 1 (0.3%) 4 (1%)

Emergent NNRTI 

mutation
0 (0%) 0 (0%) 3 (1%)

Emergent InSTI mutation 0 (0%) 0 (0%) 0 (0%)

23rd International AIDS Conference, Mexico City, Mexico, July 2019 WEAB0405LB



ADVANCE: Mean change in weight (kg) to Week 96: 

men



ADVANCE: Mean change in weight (kg) to Week 96: 

women



Notably:

 No notable changes in average blood pressure, lipids, glucose across 

arms or timelines

 No difference in week 48 HbA1C (not pre-specified, so no baseline)

 Fits other local data – cardiovascular risk still low in this community

 Weight gain NOT correlated with:

 Nausea.

 Sleep.

 Mental illness .

 Adherence.

 Hormonal contraception.

* Not return to health of DTG>EFV.  (VL very similar decay and the 

weight gain persists throughout)









Conclusion re DTG

 DTG likely 1st line (and 2nd line, already 3rd line) everywhere in Africa 

 Resistance - amazing

 TB and NTDs a headache

 Weight - ????

 DTG introduction delayed (again!)



Thank you!


