




Global Situation (21 Aug 2021) 

Covid-19 
• Pandemic since Jan 2020 x 1.9 Yrs 
• 211.5 million confirmed cases  

• 4.4 million confirmed death 
• Transmission: droplets, airbourne, contact 

• Vaccines : >6 vaccines approved 
• Effective treament : few 
• Prevention: Mask, Distancing, Cleaning 

• Global impact : very high 

HIV /AIDS  
• Epidemic since 1981 x 40 yrs 
• 37.7 million living with HIV 

• 36 million died from 1981-2020 
• 1.5 million New Infection/yr 
• Transmission : sexual, blood 
• Vaccine : unlikely up-to-now 
• Effective treament : Yes 
• Prevention: Condom, PrEP, TasP 
• Global impact : high 

 

Covid19 
AIDS 



Thai Situation (21 Aug 2021) 

Covid-19 
• Pandemic since Jan2020 1.10 yr 

•1,009,710  confirmed cases  

•8,826 confirmed death 
• >20,000 New cases/day 
• Partial lockdown 
• Vaccine rollout 

HIV /AIDS  
• Epidemic since 1984 x 36 yrs 

•500 000 living with HIV 
• Total death >300,000 since 1984 

•12,000 died in 2020 

•6,600 New cases/year 

• Can we end AIDS? 
• Complacency ? 
• Long term: Aging and NCDs 



HIV/AIDS remains our challenges 

Ending AIDS 2030 ! 
• Transmission : sexual, blood 
• Vaccine : unlikely up-to-now 
• Effective treament : Yes, ART 
• Effective Prevention: Condom use, 

PrEP, TasP 
• Global, country impact : high 



Current and Future  
HIV Treatment 

Kiat Ruxrungtham 
Professor of Medicine, School of Global Health, 

ChulaVRC, Chulalongkorn University;  

and  HIV-NAT, Thai Red Cross AIDs Research Center 



Outlines: Current and 
Future HIV Treatment 

DEVELOPMENT OVERVIEW IN THE PAST 40 YEARS 

CURRENT ART OPTIONS AND GUIDELINES 

NEWER REGIMENS AND OPTIONS 

NOVEL & FUTURE DRUGS IN THE PIPLINES 

REMAINING CHALLENGES  



Four Decades of HIV Therapy  
Present and the Future 

Mid 1990 1981 2012   -  2020 

One/ two ARVs  
Improve survival 

>2020 

Three ARVs (HAART)  
Durable 

undetectable VL 

Earlier HAART 
↓ non-AIDS death 
↓ Transmission 
↓ New TB 

New strategies  
Long-acting ARV 

Cure ? 

late 1980 

Few ARVs 
More toxicity 

More class ARVs 
More potent –PIs 
But  high pill burden 
Moderate toxicity 
DDI 

More new ARVs 
More tolerable 
More OD options 
More  FDC options 
Single tablet regimens 
Dual regimens 

Monthly, 6 monthly, 
Yearly ARV? 
Cure ? 

Advances in ARV development  

Availability and treatment options 

First 
AIDS 
case 



HIV+ 
2020+ Non-HIV 

+60 
years 

Teeraananchai S, et al. Antivir Ther. 2017;22(5):393-402 

Better ART: DTG, TAF 

  HIV Treatment Can Normalize Survival 



TAF 

TDF 

ABC 

FTC 

3TC 

DTG 

BIC 

RAL 

EVG/Cobi 

DRV 

ATV 
Other: LPV 

DOR 

RPV 

EFV 

Protease 
Inhibitor 

NNRTI NRTI Integrase  
Inhibitor 

Current Oral ARV options  



NRTI-1 NRTI -2 Integrase  
Inhibitor 

Protease 
Inhibitor 

TAF 
TDF 
ABC* 

FTC 
3TC* 

Dolutegravir DTG* 
Bictegravir   BIC 
Elvitegravir   EVG/c 
Raltegravir    RAL 

+ + 

Darunavir DRV 
Atazanavir ATV 
(both need a booster RTV or Cobi)  

or 
Principle of  
ART combination 
3-drug Regimens 

*ABC only for HLA-B*5701 negative person, *ABC+3CT combined with DTG as a STR,  
 

NNRTI 
Rilpivirine  RPV 
Doravirine DOR 
Efavirenz EFV 

or 



Integrase  
Inhibitor 

Protease 
Inhibitor NNRTI 

   ++++        +++                     EFV ++ 
                 RPV  ++++ 

DTG, BIC –  High           High               Low 
RAL, EVG -  Low 

DTG, EVG/c, BIC-Yes    Only 1            Yes 
                 (only DRV/c/TAF/FTC) 

EVG/c - High     High              Low 
DTG, RAL, BIC - Low 

 Tolerability 

 Genetic Resistance Barrier 

 Single pill regimen 

 Drug-Drug interaction 



HIV Integrase Inhibitors 
Chance to develop drug resistance 
Subgroup meta-analysis from clinical trials 

High Low 

DTG RAL EGV/cobi 

RAL vs DTG – DR rate 3.9% vs 0.1% (40-fold higher) 
RAL, EVG/c: 10 major integrase mutations (N155H, Y143C/R, Q148H/R, Y143Y/H, L74L/M, E92Q, E138E/A, 
Y143C, Q148Q and Y143S)  
DTG 13 mutations (T97T/A, E138E/D, V151V/I, N155H, Q148, Y143C/H/R, T66A and E92Q). 

 You, PLoS One. 2016;11:e0160087  

3.9% 1.2% 0.1% 
BIC* 

* Acosta RK. AAC. 2019 

Chance to develop drug resistance 

DTG, BIC : Options for patients who 
plan to start ART before having 
resistance test results 



Food Effect 

Rilpivirine Efavirenz 

With Food 
to improve 
absorption 

Empty Stomach 
to reduce AEs 

Dolutegravir 

EVG/c 

DRV or ATV,+rtv,c 

No meal 
restriction 

Raltegravir 

Bictegravirr 

Doravirine 



High potency ARVs 
lead to much 
smaller doses and 
smaller pills 

TAF DTG 

BIC RPV 

Dolutegravir 

Rilpivirine Bictegravir 

Tenofovir 
Alafenamide 

25 mg 50 mg 

25 mg 50 mg 



 New INSTi STR: BIC/TAF/FTC 
Bictegravir, Emtricitabine, Tenofovir Alafenamide (Biktarvy®) 

U.S. FDA approval : Feb 2018 

Carlos del Rio; @CarlosdelRio7 tweeter 

BIC/TAF/FTC EGV/C/TAF/FTC DTG/ABC/3TC EGV/C/TDF/FTC 

100/150/300/200 100/150//10/200 50/600/300 50/25/200 

https://twitter.com/CarlosdelRio7


DTG-based vs other ART in Controlled Trials 
First-line regimen 

SPRING 2 
DTG is non-inferior to RAL 
96 weeks results. More DR was found in RAL, but none in DTG 
among those with VF 

SPRING DTG is superior to EFV 
(ABC/3TC/DTG) at 48 and 144 weeks 

FLAMINGO DTG is superior to DRV/r 
at 48 and 96 weeks 

ARIA DTG is superior to ATV/r 
at 48 weeks 

GS-US-380-1490 
& 1498 DTG is non-inferior to BIC 



DHHS[1] IAS-USA[2] EACS[3] WHO[4] 

 BIC/FTC/TAF 
 DTG/3TC/ABC 
 DTG + FTC/(TAF or 

TDF) 
 RAL + FTC/(TAF or 

TDF)  

 BIC/FTC/TAF 
 DTG/3TC/ABC 

 DTG + FTC/TAF 

 BIC/FTC/TAF 
DTG/3TC/ABC 
DTG + FTC/(TAF or TDF) 
 RAL + FTC/(TAF or TDF)  
 RPV/FTC/(TAF or TDF) 
DRV(COBI or RTV) + 

FTC/(TAF or TDF) 

DTG + (3TC 
or FTC)/TDF 

Adult HIV Treatment Guidelines 

• Recommendations may differ based on baseline HIV-1 RNA, CD4+ cell count, CrCl, eGFR, HLA-B*5701 
status, HBsAg status, bone mineral density, and pregnancy status or intent 

1. DHHS ART. Guidelines. October 2018. 2. Saag. JAMA. 2018;320:379. 3. EACS. 2019. 4. WHO ART. December 2018.  Slide credit: clinicaloptions.com 

Presenter
Presentation Notes
3TC, lamivudine; ABC, abacavir; BIC, bictegravir; CrCl, creatinine clearance; DHHS, US Department of Health and Human Services; DTG, dolutegravir; eGFR, estimated glomerular filtration rate; FTC, emtricitabine; HBsAg, hepatitis B surface antigen; IAS, International Antiviral Society; RAL, raltegravir; TAF, tenofovir alafenamide; TDF, tenofovir disoproxil fumarate.Chloe Orkin, MBChB, FRCP, MD: Here are the guidelines. And you can see here that there are certain themes, which you all know about. Predominantly, the international guidelines now do incorporate integrase inhibitors as a first-line option as recommended and preferred option across the board. You will see that in some guidelines, such as the European guidelines, there’s wide diversity of availability of drugs in different countries. And because of this, there are also options to prescribe rilpivirine and darunavir in this situation.  In terms of NRTI backbone, we see that TAF-based combinations are certainly preferred where they’re available. And in some situations, abacavir is also used and preferred. But you can see that TDF has actually been removed completely from the IAS-USA guidelines. But one point I would make is that if you look at these, these are all three-drug regimens; there are actually no two-drug regimens recommended in first line as preferred treatment. Then it leads me to ask myself a question: How does a regimen end up as an approved regimen? Well, this happens once the drug achieves noninferiority at Week 48 by FDA Snapshot. We could say that the FDA Snapshot is the hurdle that a regimen needs to jump in order to get into the guidelines. So let’s take the example of bictegravir, FTC, and TAF. It jumped the hurdle with the 1489 and 1490 studies and entered the international guidelines based on Week 48 data very shortly thereafter.  

http://www.clinicaloptions.com/


Current ART options in Thailand 

EFV-ART DTG 
TDF/3TC 

DTG 
TAF/FTC 

Higher Potency,  
Lower toxicity and,  
Low cost 



Why we do need more new ART options? 

Current Preffered ART Regimens 

• Highly Effective 

• Easy to take once daily 

• High barrier to drug resistance 

• Well-tolerated and safe 

 

Why Desire for more new options 

• Can be taken once a month or 
longer 

• Concern of unanticipated long-
term toxicities of current ARVs 

• Concern of emergence of drug 
resistance 

• Less drug-drug interaction 



Future Trends 
Simplify Treatment, Reduce number of drug exposure 

LA injectable ARVs 
LA implantable ARVs 

Reduction in dose frequency  Reduce from 3 to 2 drug-
regimen (Daul ART) 

6 Monthly Shot 

Implant Device 

DTG/3TC CAB/RPV 

Lenacapavir + Islatravir : 
Oral or Injection 

1 2 



TAF 

TDF 

ABC 

FTC 

3TC 

DTG 

BIC 

RAL 

EVG/Cobi 

DRV 

ATV 
Other: LPV 

DOR 

RPV 

EFV 

Protease 
Inhibitor 

NNRTI NRTI Integrase  
Inhibitor 

Current and Future ARV options  

Capsid Inhibitor 

  Lenacapavir 
 
NRTTI 

  Islatravir 

Novel  
ARVs 

New Clinical 
Developmemt 



Reducing Dose Frequency and Number of Drugs 

Slide credit: clinicaloptions.com 

Agent MoA Phase Innovation 

Elsulfavirine[1] NNRTI II/III Long acting 

Lenacapavir  
(GS-6207)[2] Capsid inhibitor I Long acting, fewer than 3 

drugs 

Islatravir (MK-
8591)[3,4] NRTTI III Long acting, fewer than 3 

drugs 

Leronlimab 
(PRO 140)[5] Anti-CCR5 mAb IIb/III Long acting, fewer than 3 

drugs 

CAB + RPV[6,7] INSTI + NRTI III Long acting, fewer than 3 
drugs 

DTG/3TC[8] INSTI/NRTI FDA approved (initial therapy 
and maintenance) Fewer than 3 drugs 

DTG/RPV[9] INSTI/NRTI FDA approved (maintenance) Fewer than 3 drugs 

Ibalizumab[10] 
mAb CD4-directed post-

attachment 
HIV-1 inhibitor 

FDA approved 
(multidrug resistant HIV-1) Long acting 

1. NCT02489461. 2. NCT04150068. 3. NCT04233879. 4. NCT04223778. 5. Dhody. CROI 2019. Abstr 486. 
6. Swindells. NEJM. 2020;382:1112. 7. Orkin. NEJM. 2020;382:1124. 8. DTG/3TC PI. 9. DTG/RPV PI. 10. Ibalizumab PI. 

Presenter
Presentation Notes
MoA, mechanism of action; NRTTI, nucleoside reverse transcriptase translocation inhibitor.

http://www.clinicaloptions.com/


Evolution of ART: 1987-1997 
1997: 3-Drug Therapy[4] 1994: 2-NRTI Therapy[2,3] 1987: NRTI Monotherapy[1,2] 
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Slide credit: clinicaloptions.com 
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1. Fischl. NEJM. 1987;317:185. 2. Harrigan. J Acquir Immune Defic Syndr Hum Retrovirol. 1995;10 Suppl 1:S34.  
3. Eron. NEJM. 1995;333:1662. 4. Gulick. NEJM. 1997;337:734.  

Viral load trend inferred from 
CD4 response. 

http://www.clinicaloptions.com/


Past 2-drugs ≠ Current 2-drugs regimen 
1994: 2-NRTI Therapy 

0 

-0.5 

-1.0 

-1.5 
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-3.0 
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>2020: 2-ARVs: DTG/3TC or LA CAB/RPV 
   Lenacapavir / Islatravie 

0 

-0.5 

-1.0 

-1.5 

-2.0 

-2.5 

-3.0 

24-Wk Response 



• DTG+3TC  (Oral): FDA Approved 

• CAB+RPV, (LA injectable) : Approval is pending 

• ISL+DOR (Oral): Phase III Clinical development 

Dual ART  
in Treatment Naïve Patients 



DTG/3TC Effectiveness Results in Virologic-Suppressed Switched Cohorts : Real-
World Settings 

Effectiveness : 93.5- 100 % FU  range: 0.5 to 3 years 



DTG/3TC has low AEs-discontinuation rate  

1. Maggiolo F, et al. HIV Glasgow 2018. Abstract P104; 2. Hart J, et al. BHIVA 2019. Poster P9 3. Hidalgo-Tenorio C, et al. Medicine 
2019;98:e16813; 4. Digaetano M, et al. HIV Glasgow 2018. Poster P203 5. Postel N, et al. HIV Glasgow 2020; Virtual. Poster P044; 6. Calza L, et al. 
J Antimicrob Chemother 2020;75:3327–33  

1.5 – 8.5 % 
In Real-World Effectiveness Studies 



DTG/3TC dual regimen 
Confirmed Virological Withdrawal (CVW) 

Study DTG/3TC DTG/TDF or TAF/FTC 

GEMINI (3 years)  2 % 1 % 

TANGO (2 years) 0 % 0 % 

Real-World (0.5-3 yrs) 
16 studies 

0 % 0 % 



2-Drug Regimens and Implementing in Asia 

Two Drug Regimen 
Hig-income 
countries LMICs Indication 

Dolutegravir + lamivudine 
(DTG / 3TC) - STR 

STR-Dovato Not available First-line, and 
switch option 

Dolutegravir + rilpivirine 
(DTG / RPV)  - STR 

STR-Juluca Not available Switch in VL 
suppressed >6 mo 

LA Cabotegravir + rilpivirine    
(CAB/RPV-LA) injectable 

May be available Not available In VL suppressed 
patients, and an oral 

lead-in with CAB+RPV 
is needed 



Some Pracrtical Considerations  
for DTG/3TC, DTG/RPV vs TAF-based ARTs 

Study DTG/3TC DTG/RPV TAF/FTC/DTG or BIC 

HBV  + 1 anti-HBV + 2 anti-HBV √ 
CKD with dialysis Adjust 3TC dose √ Adjust FTC dose 

Food-restriction no yes no 

PPI co-admister √ X √ 

Anticid Al, Mg, +/- Ca- 2 hrs before or  
6 hrs after DTG 

2 hrs before or  
6 hrs after DTG 

2 hrs before or  
6 hrs after DTG, BIC 

Obesity May gain weight May gain weight Gain more weight 



Islatravir (EFdA, MK-8591):  
Nucleoside Reverse Transcriptase Translocation Inhibitors 
(NRTTI) 

Oral can be dosed q weekly 



ARVs under implantable development 
1. Islatravir 
2. Dolutegravir 
3. TAF 
4. Darunavir 
5. Atazanavir 
6. Ritonavir 

S. Rahima Benhabbour, Nature Communications, 2019;  



2021 

Islatravir (MK-8591, EFdA) 
Implant NNRTTI 



Randolph P Matthews CROI 2021 
Merck & Co, Inc, Kenilworth, NJ, USA 



Advantages of Long-acting Implantable ARV 

Can be dose once or twice a year 

If there is a side effect to the drug(s), or become 
pregnant, the implant can be easily removed 

Can avoid non-adherence issues  



1. ↓ Pill number and pill size 
2.  ↓ Toxicity 
3.  ↓ Drug-Drug Interaction 
4.   No food restriction 
5.   May ↓ from 3- to 2-Drug regimen 
6. Advantages of Treatment-as-Prevention (TasP) and PrEP 
7. ↓ dosing frequency may be to once yearly 

Key Advances in ART ?  
in the past 4 decades and beyond 

⬇  ︎

OD Yearly 



 Phase II/III ongoing trial 

 

 

 

 

 

 
 Participants with known BL resistance to ≥2 drugs in class - NRTI: 99%, NNRTI: 97%, PI: 81%, INSTI: 69%                                                                                                     

 Primary endpoint achieved in prior analysis: ≥0.5-log decline in HIV-1 RNA with oral LEN 88% vs placebo 17% at 
Day 14 in randomized cohort (P <.0001)1 

 Secondary endpoints: HIV-1 RNA <50 c/mL, <200 c/mL at Wk 26 in randomized cohort2 

CAPELLA: Wk 26 Analysis of Lenacapavir in Heavily 
Treatment-Experienced PWH 

1. Segal-Maurer. CROI 2021. 2. Molina. IAS 2021. Abstr OALX01LB02. Slide credit: clinicaloptions.com 

Oral* LEN +  
Failing Regimen 

(n = 24) 

Oral* LEN + OBR 
(n = 36) 

Placebo +  
Failing Regimen 

(n = 12) 

Functional Monotherapy (14 d) 

SC† LEN Q6M 
+ OBR 

SC† LEN Q6M 
+ OBR 

Oral* LEN (14 d) →  
SC† LEN Q6M 

+ OBR 

Maintenance (52 wk) 

*Oral LEN administered as 600 mg on Days 1 and 2, 300 mg on Day 8.  
†SC LEN administered as 927 mg (2 x 1.5 mL) in the abdomen on Day 15.  

Randomized 2:1 
Decline of 

<0.5 log10 c/mL 
(vs initial) or ≥400 c/mL 

 

 
Patients with 

initial HIV-1 RNA ≥400 
c/mL, resistance to ≥2 

agents from 3 of 4 
main ARV classes, and 
≤2 fully active agents 

from 4 main ARV 
classes 
(N = 72) 

Repeat 
HIV-1 RNA  

Nonrandomized 
Decline of 

≥0.5 log10 c/mL  
(vs initial) or <400 c/mL 

http://www.clinicaloptions.com/


0 1 2 

CAPELLA Secondary Endpoints:  
Wk 26 Efficacy in Randomized Cohort 

FDA-Snapshot Algorithm 

 Mean change in CD4+ cell count: +81 cells/mm3 

 Proportion of participants with very low CD4+ cell count (<50 cells/mm3) decreased from 
22% (8 of 36) at baseline to 0% (0 of 34) at Wk 26 

Slide credit: clinicaloptions.com Molina. IAS 2021. Abstr OALX01LB02. 
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Remaining  
Major Challenges 



Equity to access to new ARV options 

Current ARV Option 

DTG-based regimen 
Access for all is feasible 

LA Injectable 
Implant ARV Yearly 

 

Access for all is unlikely 

Future ARV Options 



Global HIV/AIDS 
37.7 million PLWH  
36 million Death 
1.5 million New /yr 

Thailand HIV/AIDS 
500,000 cases  
>300,000 death total 
>12,000 death/yr 
 6,600 new cases/y 



Source: UNAIDS/WHO estimates 

HIV testing and care continuum, global (2018) 

79% 

62% 
53% 

37.9 M 

-14.6 M 

23.3 M 29.9 M 20 M 

-17.9 M 

-8 M 

Aware of 
HIV Status 

37.9 M 

On 
Treatment 

Viral load 
suppressed 

Prof. Praphan Phanuphak 

“The region cannot achieve the 
90–90–90 targets by 2020 at the 
current pace. “We need to think 
out of the box and do thing 
differently not as usually” 



Thank You 
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