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 The management of HIV infection has undergone a remarkable 
progress over the past few decades.

 The introduction of ART has been a game-changer, transforming HIV 
from a fatal disease to a chronic, manageable condition.

 This presentation will take you through the key milestones in the 
evolution of HIV treatment, from the early days of zidovudine to the 
emergence of long-Acting ART.



HIV Treatment milestones 

Frist  HIV/ADIS cases 1981, 

1983 discovery of HIV-1 

2015 all patient should be treated

( START and TEMPRANO trails)
Option of dual therapy 

2019-GEMINI trail 

Long acting injectable ART, 

2020-2021 ( ATLAS-FLAIR- HPTN 083)

Monootherapy 1987 Zidovudine 
HAART 1996 multi pills cART 2010 combined pills 





Why Long-Acting ARTs?



Among people living with HIV, the percent who know their HIV-positive status, are receiving 

treatment and are virally suppressed 2020 

Total population Women and men (15+ years)

Women Men

Source: UNAIDS 2021 epidemiological estimates.



Percentage of people living with HIV who know their HIV status, of people who know their HIV status and are 
receiving antiretroviral therapy, and of people on HIV treatment who have suppressed viral load, global, 2022.



Percentage of people living with HIV who know their HIV status, of people who know their HIV status and are 
receiving antiretroviral therapy, and of people on HIV treatment who have suppressed viral load, global, 2023.





Causes of Virological Failure 

Poor drugs compliance due to

Pill burden(pill fatigue)
 Stigma

 Drugs side effects 



Make the regimens simple may increase patient 
satisfaction and facilitate adherence.





Advantages of Long-Acting ART

 Improved adherence and treatment outcomes.

 Reduced risk of drug resistance.

 Enhanced convenience and quality of life.

 Potential for HIV prevention.



Classes of Long-Acting ART



 Ibalizumab, an anti-CD4 monoclonal antibody that is given intravenously, was 
approved for use in combination with optimized background therapy in 
heavily treatment-experienced patients.

 The long-acting antiretroviral Cabotegravir and Rilpivirine combination 
received FDA approval.

 It revolutionize the therapy of people living with HIV, decreasing the 365 daily 
pill burden to only six intramuscular injections per year used as treatment 
and prevention.



 Islatravir a first-in-class nucleoside reverse transcriptase translocation 
inhibitor, is intended to be formulated as an implant with a dosing interval of 
1 year or more.

 Lenacapavir is a first-in-class capsid inhibitor, which interferes with multiple 
capsid-dependent functions essential for viral replication.

 Other implant formulation, TAF and TDF.

 Microarray patches and vaginal ring



Long-Acting ART as Treatment 



LATITUDE STUDY

(Long-Acting Therapy to Improve Treatment Success in Daily Life)



 2019-2026 NIH trial evaluates LA-ART in patients unable to adhere 
to strict daily regimens, it compares monthly injectable 
antiretroviral therapy to daily oral drugs.

 Interim analysis 2023 indicating LA-ART demonstrated superior 
efficacy in maintaining viral load suppression compared to daily oral 
therapy in individuals with a history of ART adherence challenges.



ATLAS
The Antiretroviral Therapy as Long Acting Suppression

FLAIR 
The First Long-Acting Injectable Regimen



ATLAS and FLAIR: LA Intramuscular CAB + RPV After Initial 
Virologic Suppression With Oral Therapy

 Multicenter, randomized, open-label phase III noninferiority trials

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

Slide credit: clinicaloptions.com

LA CAB 400 mg + LA RPV 600 mg IM Q4W 
(n = 303)

Continue Baseline ART
(n = 308)

Adults on stable ART (either 
first or second regimen) with 
HIV-1 RNA <50 copies/mL for 

≥6 mo with no previous VF
(N = 616)

Comparator arm 
patients eligible to 
receive CAB + RPV 
in extension phase 

after Wk 52 
(ATLAS-2M study)

Wk 48 Primary Endpoint

ATLAS1

LA CAB 400 mg +
LA RPV 600 mg IM Q4W

(n = 278)

Continue DTG/ABC/3TC PO QD
(n = 283)

ART-naive patients with
HIV-1 RNA ≥1000 copies/mL,

HBsAg negative, no NNRTI RAMs 
but K103N permitted

(N = 629)

CAB 30 mg +
RPV 25 mg PO QD

(n = 283)

Wk 48 Primary EndpointWk 4

DTG/ABC/3TC PO QD

Wk 96Day 0 

Wk 20 FLAIR2

1. Swindells. NEJM. 2020;382:1112. 2. Orkin. NEJM. 2020;382:1124. 

CAB 30 mg +
RPV 25 mg PO QD

(n = 308)

Wk 4Day 0 

http://www.clinicaloptions.com/
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ATLAS: Switch to LA CAB + RPV vs Continued 
3-Drug ART in Virologically Suppressed Adults

Slide credit: clinicaloptions.com
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Key Secondary Endpoint
(HIV-1 RNA <50 copies/mL)

LA CAB + LA RPV noninferior to 
continued BL ART

Primary Endpoint
(HIV-1 RNA ≥50 copies/mL)
LA CAB + LA RPV noninferior 

to continued BL ART

6% NI
margin

-10% NI
margin

*Adjusted for sex and 
BL third agent class.

Virologic Outcomes at Wk 48

Virologic 
Nonresponse 

(≥50 c/mL)

Virologic 
Success 

(<50 c/mL)

No Virologic 
Data

Continued ARTLA CAB + LA RPV

Continued ART LA CAB + LA RPV

Swindells. NEJM. 2020;382:1112. 

http://www.clinicaloptions.com/


-2.8 2.1

-0.4

6% NI
margin

-10 -8 -6 -4 -2 0 2 4 6 8 10
Difference (%)

Difference (%)

Slide credit: clinicaloptions.com

P
at

ie
n

ts
 (

%
)

100

80

40

60

20

0
Virologic 

Nonresponse 
(≥50 c/mL)

Virologic 
Success 

(<50 c/mL)

2.1 2.5

93.6 93.3

4.2 4.2

LA CAB + LA RPV
(n = 283)

DTG/ABC/3TC
(n = 283)

-10% NI
margin

Difference (%)

-3.7

0.4

-10 -8 -6 -4 -2 0 2 4 6 8 10

4.5

Virologic Outcomes at Wk 48 Adjusted Treatment Difference (95% CI)*

DTG/ABC/3TCLA CAB + LA RPV

DTG/ABC/3TC LA CAB + LA RPV

Key Secondary Endpoint
(HIV-1 RNA <50 copies/mL):

LA CAB + LA RPV noninferior to 
DTG/ABC/3TC

*Adjusted for sex, BL HIV-1 RNA (<vs ≥100,000 c/mL).

FLAIR: LA CAB + RPV Maintenance After 
Oral DTG/ABC/3TC Induction

Primary Endpoint
(HIV-1 RNA ≥50 copies/mL)
LA CAB + LA RPV noninferior 

to DTG/ABC/3TC

No Virologic 
Data

Orkin. NEJM. 2020;382:1124. Orkin. CROI 2020. Abstr 482LB. 

 Noninferiority also observed at Wk 96
 No additional CVF during Wk 48 to 96 in CAB + RPV arm

http://www.clinicaloptions.com/


Chloe Orkin,



ATLAS

– Participant preference at W48

• Preferred LA: 86%

• Preferred daily oral therapy: 2%

– FLAIR

– Participant preference at W48

• Preferred LA: 91%

• Preferred daily oral therapy: 1%

Patient reported outcomes

Swindells S. CROI 2019, Abs. 139



Continuation cART
N = 308

CAB LA + RPV LA
N = 308

Adverse event in ≥ 10% of participants, %
Nasopharyngitis
Upper respiratory tract infection
Headache

14
8
6

17
10
11

Drug-related adverse event in ≥ 3% of participants, %
Any
Fatigue
Pyrexia
Headache
Nausea

3
0
0
0
0

29
4
4
4
4

Adverse event leading to discontinuation, % 2 3

ISR events, % of injections NA 20.9

Nature of ISR events, %
Pain (grade 3)
Nodule
Induration
Swelling

NA

82.7 (1.7)
3.7
3.7
3.3

Adverse events by W48

ATLAS Study: LA cabotegravir + rilpivirine for maintenance

Swindells S. CROI 2019, Abs. 139



ATLAS-2M: Cabotegravir + Rilpivirine IM Q8W vs Q4W

Overton. Lancet. 2021;396:1994.

 Multicenter, randomized, open-label phase III noninferiority trial

CAB LA 600 mg + RPV LA 900 mg IM Q8W
(n = 522)

CAB LA 400 mg + RPV LA 600 mg IM Q4W
(n = 523)

2 populations: adults from 
ATLAS receiving either CAB LA 

+ RPV LA Q4W* or SoC ART 
and patients receiving SoC 

ART outside of ATLAS†

(N = 1045)

Option to 
continue 
CAB LA + 
RPV LA 
Q4W or 

Q8W after 
Wk 100

Oral CAB 
30 mg + 
RPV 25 
mg QD

(except ATLAS 
participants

on LA tx)

Wk 48 Primary 
EndpointWk 4 Wk 96 Wk 100

Slide credit: clinicaloptions.com

 Primary endpoint: HIV-1 RNA ≥50 copies/mL at Wk 48 by FDA snapshot in ITT-E

 Secondary endpoints: HIV-1 RNA <50 copies/mL at Wk 48 by FDA snapshot in ITT-E, 
safety and tolerability, VF, resistance, and treatment preference

Stratified by prior 
CAB + RPV exposure

http://www.clinicaloptions.com/


ATLAS-2M: Virologic Outcomes at Wk 48 in ITT-E by 
FDA Snapshot

Slide credit: clinicaloptions.comOverton. Lancet. 2021;396:1994.
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Difference (%)
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Difference (%)
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0.8

Q8WQ4W
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margin

Primary endpoint
(HIV-1 RNA ≥50 c/mL):
CAB LA + RPV LA Q8W 
noninferior to Q4W

Key secondary endpoint 
(HIV-1 RNA <50 c/mL): 
CAB LA + RPV LA Q8W 
noninferior to Q4W

CAB LA + RPV LA Q8W
(n = 522)

CAB LA + RPV LA Q4W
(n = 523)

Adjusted Treatment Difference (95% CI)*Virologic Outcomes 

*Based on Cochran-Mantel-Haenszel analysis adjusting for prior CAB + RPV exposure.
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“Direct to Inject”: Switching to CAB/RPV Without an Oral Lead-in

 FLAIR extension study

‒ Participants on DTG/ABC/3TC 
arm achieving virologic 
suppression (HIV-1 RNA 
<50 copies/mL) in 20-wk 
induction phase could switch 
to monthly CAB/RPV at Wk 100

‒ Switchers randomized to groups 
with (n = 121) or without 
(n = 111) an oral CAB + RPV 
lead-in

Slide credit: clinicaloptions.comD’Amico. J Int AIDS Soc. 2020;23(suppl 7):15.
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LATTE-2 TRAIL

Long-Acting Antiretroviral Treatment



LATTE-2 Study: switch to cabotegravir LA + rilpivirine LA IM

 Objective
– Primary: % HIV RNA < 50 c/mL at W32

Randomisation
2 : 2 : 1

Q8W: injection every 8 weeks ; Q4W: injection every 4 weeks

CAB 30 mg QD + ABC/3TC

(N = 309)

Induction (oral)
Maintenance

(if HIV RNA < 50 c/mL at W-4 and Day 1)

CAB 600 mg IM + RPV 900 mg IM Q8W *
(N = 115)

CAB 30 mg QD + ABC/3TC QD (oral) 
(N = 56)

CAB 400 mg IM + RPV 600 mg IM Q4W **
(N = 115)

* CAB IM, loading dose 800 mg at D1 and 600 mg at W4 

** CAB IM, loading dose 800 mg at D1

ARV naive
> 18 years

HIV RNA > 1 000 c/mL
CD4 > 200/mm3

HBs Ag negative
ALT < 5 UNL

Creatinine clearance
> 50 mL/min

addition of 
RPV 25 mg QD oral

 Design

LATTE-2

W48 W96W32W-20 D1W-4

Margolis DA. Lancet. 2017 Sep 23;390(10101):1499-1510.

Margolis DA. Lancet. 2017 Sep 23;390(10101):1499-1510.



LATTE-2 Study: switch to cabotegravir LA + rilpivirine LA IM

Oral Intramuscular

Q4W 

‒ 10% + 10%

12.2- 4.8

3.7

Difference (95% CI)

0 ‒ 10% + 10%

11.5- 5.8

2.8

Q8W 

95

4
< 1

94

< 1
5

0

20

40

60

80

100

Virologic success Virologic

Non response

No virologic data

%
91

4 5

Q8W IM (N = 115)

Q4W IM (N = 115)

CAB oral (N = 56)

LATTE-2

Non inferiority of the 2 IM regimens vs oral CAB

Primary endpoint: HIV RNA < 50 c/mL at W32 
(snapshot analysis, ITT-ME)

Margolis DA. Lancet. 2017 Sep 23;390(10101):1499-1510.



SOLAR Study 

 These data support the use of long-acting cabotegravir plus rilpivirine dosed 
every 2 months as a complete antiretroviral regimen that has similar efficacy 
to a commonly used integrase strand transfer inhibitor based first-line 
regimen.



Improvement at Month 12 in Fear of Disclosure, Adherence Anxiety Related to HIV 
Treatment, and Reminder of HIV Status in Participants Reporting Challenges at Baseline

Andrew Ustianowski et al.19th European AIDS Conference; October 18-21, 2023; Warsaw, Poland



All data from trials support that separate monthly 
ventrogluteal IM injections of CAB and RPV, with or 

without oral lead-in therapy, can be used to replace an 
existing oral ARV regimen in people with HIV. 



Long-Acting ART as Prevention of HIV

HPTN 083 Trail

(HIV Prevention Trials Network)  

 Pre-exposure Prophylaxis containing long-acting injectable 
cabotegravir is safe and highly effective for cisgender men 

and transgender women who have sex with men



HPTN 083 Study Design







 CAB and RPV intramuscular injections can be used as an optimization strategy for people 
with HIV currently on oral antiretroviral therapy with documented viral suppression for at 
least 3 months who:

 Age > 12 year 

‒ have no baseline resistance to either medication

‒ have no prior virologic failures

‒ do not have active hepatitis B virus (HBV) infection (unless also receiving an oral HBV active regimen)

‒ are not pregnant and are not planning on becoming pregnant, and

‒ are not receiving medications with significant drug interactions with oral (during lead-in or bridging 
therapy) or injectable CAB or RPV

https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/hhs-adults-and-adolescents-antiretroviral-guidelines-panel-2023



 While an injection given every two months to 
prevent HIV is an exciting option, unless priced to 
reflect its actual value above newly available generic 
pills, the people who need it most may be left behind.

 Anne Neilan, MD



Long-Acting Oral ART, Is It Feasible?
(lenacapavir and Islatravir) 



Conclusion
 The evolution of HIV treatment, from the early days of zidovudine to the 

advent of long-acting ART, has been a remarkable journey.

 Each milestone has contributed to the improved management of HIV, leading 
to better clinical outcomes, reduced mortality, and enhanced quality of life 
for people living with the virus.

 As the field of HIV therapeutics continues to advance, the integration of long-
acting ART formulations into clinical practice holds great promise for the 
future of HIV care.



Is LA-ART be part of preferred 1st line treatment 
for naive patients?



1. Eligibility Criteria

 Confirmed HIV-1 infection.

 Ideally, baseline viral load should be manageable, as very high levels may complicate initial treatment.

 CD4 Count should be assessed to understand the patient’s immune status.

2. Drug Selection  

 Long-acting options like cabotegravir and rilpivirine are often used.

 Combination Therapy: Typically, a two-drug regimen is employed, and it’s crucial to ensure these drugs are 
well-tolerated and effective.

3. Patient Considerations

 Consider the patient's history with medication adherence; long-acting formulations can improve adherence but may not 
be suitable for everyone.

 Discuss the option with the patient, as some may prefer injectables over daily pills.



4. Monitoring

 Follow-Up: Regular follow-ups are essential to monitor viral load, potential side effects, 
and adherence to the injectable regimen.

 Resistance Testing: Baseline resistance testing is recommended to ensure the selected 
regimen will be effective.

5. Counseling and Education

 Informed Consent: Patients should understand the benefits and risks of long-acting ART.

 Injection Schedule: Educate patients on injection schedules and what to expect during 
administration.

6. Guidelines


