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Objectives

• Upon completion of this session, learners should be able to:

 Review historical data on HIV therapeutics 

 Select a HIV regimen for a patient newly diagnosed with HIV

 Identify new compounds in development for treatment of HIV



Past





HIV in 1982

Median Survival was 8-15 months 





AZT (Zidovudine) vs placebo for treatment of 
advanced HIV disease

• Placebo-controlled, double-blind study
• Participants randomized to AZT 250 mg 

every 4 hours or placebo
• 282 enrolled, all but 13 men
• Study terminated early due to imbalance in 

deaths and HIV-related opportunistic 
infections

• Nineteen in the placebo group and 1 in the 
AZT group dies during the study (p< 0.001)

• Treatment complicated by significant bone 
marrow suppression, including transfusion-
requiring anemia



Era of optimism about AZT monotherapy was brief





Palella, F, et al.  NEJM. 1998; 338: 853-860.



Great strides have been made in the goals 
and delivery of ART over 30 years

ZDV monotherapy
Highly effective and tolerable 

2 and 3-drug ART single-tablet regimens

Once monthly maintenance option

1987
Goal: Delaying disease 

progression

2020s
Goal: Maximal virologic 

suppression with improved 

quality of life

Triple-drug ART 

with multiple pills 

UPDATE 11



Present



Classes of Antiretrovirals 
• Entry Inhibitors

• Attachment inhibitor 
• Post-attachment inhibitor
• CCR5 co-receptor blocker
• Fusion inhibitor

• Capsid Inhibitor (newly approved)

• Reverse Transcriptase inhibitors
• Nucleoside reverse transcriptase inhibitors
• Non-nucleoside reverse transcriptase inhibitors

• Integrase inhibitors

• Protease inhibitors



Goals of ART

• Maximum and durable viral suppression to prevent resistance, 
treatment failure, and opportunistic infections.

• Restoration/preservation of the immune system.

• Reduction of HIV morbidity/mortality. 

• Improvement in quality of life. 

• Prevent transmission of HIV transmission. 



Critical Questions

• When to start?

• What to start?



START led to global consensus that all PWH 
should start ART, regardless of CD4 count

• 4.1% vs 1.8% in deferred vs immediate arms experienced serious AIDS or non-AIDS–related event or 

death (HR: 0.43; 95% CI: 0.30-0.62; P<0.001)

• Serious AIDS events, TB, and several cancers increased in deferred arm

Immediate ART 
initiated immediately following randomization

(n=2326)

Deferred ART
Deferred until CD4+ cell count ≤ 350 cells/mm3, 

AIDS, or event requiring ART

(n=2359)

• HIV-positive

• ART-naïve adults

• CD4+ cell count 

>500 cells/mm3

• N=4685
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1. WHO Guidelines 2021. 2. US DHHS Adult Guidelines 2021. 3. Saag MS, et al. JAMA. 2020;324(16):1651-1669. 

4. EACS Guidelines 11.0. 2021. 5. BHVA Guidelines 2016. 6. The INSIGHT START Study Group. N Engl J Med. 2015;373:795-807.

• Global guideline committees have “recommended ART for all people with HIV, regardless of CD4+ T 

lymphocyte cell count, to reduce the morbidity and mortality associated with HIV infection” and “to 

prevent HIV transmission” 1-5



Worldwide consensus on when to start ART

1. WHO Guidelines 2021. 
2. US DHHS Adult Guidelines 2022.
3. Gandhi RT, et al. 2022. 
4. EACS Guidelines 12.0. 2023. 
5. BHVA Guidelines 2022. 

*Changed recommendation based on results of START trial. 

Guideline Organization Who Should Receive ART

World Health Organization 1* • ART should be initiated for all PWH at any WHO 

clinical stage and any CD4+ cell count 

US DHHS 2 • ART is recommended for all persons with HIV, 

regardless of CD4+ T lymphocyte cell count

IAS-USA 3 • ART is recommended for all adults with 

HIV infection

EACS 4* • Starting ART is recommended for all PWH 

regardless of CD4 count 

British HIV Association 5* • Recommend people with HIV start ART
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How to Construct an Initial Regimen

NRTI Backbone Anchor Drug

TAF or TDF plus FTC or 3TC
OR

ABC/3TC

High barrier to resistance

Low barrier to resistance

• Boosted PIs or dolutegravir or bictegravir
• Especially important for adherence concerns
• Often ok even if 3TC or FTC resistance

• Most NNRTIs, raltegravir or elvitegravir
• MUST HAVE fully active backbone
• Less good if adherence concerns



First Line Regimens, 2024

NRTI Backbone Anchor Drug

TAF or TDF plus FTC or 3TC

ABC/3TC

3TC

Dolutegravir or Bictegravir

Dolutegravir

Dolutegravir

*Not for VL > 500,000, concurrent hepatitis B infection or before confirmation that all drugs are active

TWO DRUG*

THREE DRUG

https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv

https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv


DHHS, IAS-USA Guidelines:
Recommended Regimens for First-line ART

 Current ART options reflect the most effective and most well tolerated

regimens ever available as a result of more than 2 decades of continued 

incremental improvements 

DHHS[1] IAS-USA[2]

Recommended initial regimens for most people with 
HIV:
 BIC/FTC/TAF
 DTG/ABC/3TC, if HLA-B*5701 negative
 DTG + (TAF or TDF)/(3TC or FTC)

 DTG/3TC, except for individuals with HIV-1 RNA > 
500,000 c/mL, with HBV, or for whom results of 
HIV genotypic resistance testing or HBV testing are 
not yet available

Generally recommended initial regimens:
 BIC/FTC/TAF
 DTG plus: 
 TAF/FTC, TDF/FTC, TDF/3TC
 DTG/3TC with caveats

1. DHHS Guidelines. September 2022. 2. Gandhi. JAMA. 2022



Long Acting Injectable 

• January 2021 LA Cabotegravir and Rilpivirine was approved for 
monthly injections as a switch option

• February 2022 LA Cabotegravir and Rilpivirine was approved for every 
other month injections as a switch option



Indication

• Cabenuva is indicated as a complete regimen for the treatment of HIV 
in adults to replace the current antiretroviral (ART) regimen in those 
who are virologically suppressed (HIV-1 RNA < 50 copies/mL) on a 
stable ART regimen with no history of treatment failure and with no 
known or suspected resistance to either cabotegravir or rilpivirine.



Injections 

• Administer each injection at separate gluteal injection sites (opposite 
sides or 2 cm apart) during the same visit.

• The ventrogluteal site is recommended (see next slide).

• Use Z-track technique.

• Box supplied with 23g 1 ½ inch needle

• If the patient has a BMI > 30 kg/m2 a longer needle may be required 
(up to 3 inches)





Injection Site reactions (through week 48)



Patient Reported Outcomes 

• Participants in ATLAS and FLAIR:
• High degree of satisfaction

• High degree of acceptance

• High degree of tolerability

• Preference for long acting injectables

Murray, et al.  AIDS and Behavior. 2020. 24:3533-3544



Future



Categories

• Broadly neutralizing antibodies (bNAbs)

• Longer acting injectables (Ultra long acting injectables)

• Once weekly oral treatment options

• Self administered injections



Broadly Neutralizing 
antibodies



Neutralizing antibodies target HIV-1 Env 
• Env covered in glycan shield

• Exposed regions of Env are 
highly variable

• Conserved epitopes are 
recessed, masked or 
transiently exposed 

• Ab responses hampered by 
immune dysfunction



bNAb: mechanisms of action

Neutralization of cell-free virus

Binding of virus-infected cells: 

ADCC via NK cells or ADCP 

phagocytosis via macrophages, CDC 

via complement

Controls viremia via above mechanisms, 
including prevention of cell-to-cell 
transmission, and virus release

Halper-Stromberg and Nussenzweig JCI 2015; Duffoo et al. Nat Comm 2022; Malbec et al. J Exp Med 2013



bNAb Properties: potential advantages over ART

1. Long acting
T1/2 ~extended:

Mutations in Fc affect 
binding to neonatal Fc
receptor

2. Low toxicity
• mAb therapy generally well tolerated

3. Killing of infected cells
• Additional mechanism of action compared to smART
• Clearance of free virus and clearance of HIV-infected cells

4. Immunomodulation
• Engage with host immune system to boost responses

Sinobiological



Longer Acting Injectables



Enhanze (rHuPH20)











Once weekly options



Islatravir + lenacapravir weekly

• Islatravir
• Nucleoside reverse transcriptase translocation inhibitor 

• Prior studies have shown dose/ exposure-related decreases in CD4 and 
absolute lymphocyte counts

• Lenacapravir
• First in class capsid inhibitor

• Both drugs have multiple mechanisms of action, potent ART activity 
at low doses and long half-lives that allow weekly dosing



Phase 2 study



Self administered Injections
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