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What is Intensification of Antiretroviral 
Therapy?

• Addition of a new antiretroviral agent to enhance viral
suppression and/or immunological recovery to improve 
patient’s outcomes



Andrea, 35-yr-old Italian male

He was admitted to our Infectious Diseases Unit on January 18th, 2021, for 

fever, persistent diarrhoea, vomiting, nausea and 12 kg loss over the last month. 

[Social information]

• MSM, smoker, recreational use of cannabis/cocaine and alcohol

High education level (he worked in the Chancellor’s office)

[Past medical history]

• Nothing remarkable



January 18th, 2021

HIV diagnosis

BIC/FTC/TAF (50/200/25 mg)

CD4

VL

: 5 cells/mm3

: 510.000 cp/ml
CD4

VL

: 26 cells/mm3

: 163 cp/ml

February 4th, 2021 

Antiretrovirals and viro-immunological profile

February 10th, 2021 

Discharge

Admission

March 18th, 2021 February 18th, 2021

COVID-19, esophageal candidiasis, and persistent diarrhoea

Admission

Discharge

Plus Enfuvirtide  90 mg BID  1 month

CD4: 28 cells/mm3

VL= 289 cp/ml

CD4: 153 cells/mm3

VL= 21 cp/ml

Kaposi’s sarcoma + Cryptosporidiosis + PCP



What is Intensification of Antiretroviral 
Therapy?

• Addition of a new antiretroviral agent to enhance viral
suppression and/or immunological recovery to improve 
patient’s outcomes

An old story that keeps going around

and now seems to take a different turn





Scenarios for ART intensification

 Persistent low-level viremia

 Immune activation or slow CD4 recovery

 Persistent inflammation

 Drug resistance



Intensification: common approaches

Adding integrase inhibitors (e.g., raltegravir, dolutegravir)

Adding CCR5 antagonists ( maraviroc)

New strategies including new non-direct antiviral agents,
such as Broadly neutralizing antibodies (bNAbs)

……….One suspects that pending addition of another antiretroviral drug class, 

a new round of intensification studies will commence. 

(Timothy J Henrich, Lancet HIV 2018)



PNAS 2009; 106: 9403–9408



Nat Med, 2010; 4: 460-66

Raltegravir intensification of a three-drug suppressive HAART regimen resulted in a specificand transient increase in episomal DNAs in a large 

percentage of HAART-suppressed subjects. Furthermore, in subjects with these episomal DNAs, immune activation was higher at baseline and was

subsequently normalized after raltegravir intensification.

Study design: open label study i which 69 HIV+ subjects on suppressive HAART for at least one year were randomly assigned 45 subjects

to a treatment intensification with raltegravir ( 45 pts) for 48 weeks and 24 subjects served as a control arm



Study design: Patients receiving ART who had plasma HIV-1 RNA levels below 50 copies/mL but detectable viremia by

single copy assay (SCA) were randomized to add either raltegravir or placebo to their ART regimen for 12 weeks

PlosOne 2010; 7:e1000321



PlosOne 2010; 7:e1000321

No reduction in low-level residual viremia after raltegravir intensification

No change in CD4 cell count and in markers of CD4 or CD8 cell activation in blood were found

p= 0.55

The proportion of patients who had ≥ HIV-1 RNA levels below the LLQat

week 10/12 did not differ between he two groups (20% versus13%, p =0.70)



PLoS Med 2018;  15(12):e1002706.

Study design: 1805 advanced naive patients ( CD4< 100) who were randomized to receive ART with raltegravir intensification
for 12 weeks or standard of care

Also no differences in:
Mortality: (aHR = 0.98 [95% CI 0.76–1.28], p = 0.91);
Serious adverse events: (aHR = 0.88 [0.71–1.09], p = 0.29),
Hospitalization: aHR = 0.94 [95% CI 0.76–1.17], p = 0.59).
IRIS events: (89 pts [9.9%] with RAL intensification vs ART 86 [9.5%] 
with standard ART, p = 0.79)



AAC 2013; 57: 758-65

Study design: randomized study in in 195 naive HIV-1-infected patients, either asymptomatic with CD4 counts of<100/mm3 or  

stage B/C disease with CD4 <200/mm3. Patients received TDF/FTC with LPV/r or EFV and were randomized to receive ENF for 24 

weeks (ENF arm) or not (control arm).



AAC 2013; 57: 758-65

The proportions of patients with CD4 counts of>200/mm3 at week 24 were 34% and 38% in the ENF and control arms, 

respectively (P=0.53).The proportions of patients with HIV-1 RNA loads of<50 copies/ml were 74% and 58% at week 24 in 

the ENF and control arms, respectively (P<0.02), and the proportion reached 79% in both arms at week 48. 20% and 12 

patients (13%) in the ENF and control arms, respectively, experienced at least one AIDS event during follow-up (P= 0.17).

P= 0.19 P<0.02



AIDS Research and Therapy 2014, 11:33

22 patients were randomly

assigned for 48 weeks to

continue their current first line

regimen ( >12 wks of HIV-RNA

< 20) of Truvada® plus

Kaletra® or intensify it with

Maraviroc and Raltegravir for

24 wks

The primary objective was to

obtain a 50% decrease in

proviral HIV-1 DNA levels in

lymphoid cells with

intensification



AIDS Research and Therapy 2014, 11:33

Evolution of HIV-1 DNA in lymphoid cells taken from 

sigmoid colon in the intensified group (copies/106 

cells): no trend was observed

Pro-viral DNA in PBMC

HIV-1 RNA levels in PBMCs



Journal of Virus Eradication 2015; 1: 116–122

Study design: 62 Individuals with acute HIV infection were randomised to HAART (EFV/FTC/TDF, n =31) or  megaHAART, a 

standard regimen intensified by RAL/MRV (n =31), during the first 24 weeks of therapy

peripheral blood mononuclear cells

peripheral blood mononuclear cells
Intensification of standard HAART with raltegravir and maraviroc was not associated with 

either statistically significant reductions of markers of HIV reservoir size in blood and sigmoid

colon or markers of immune activation in blood



Journal of Clinical Virology 85 (2016) 86–89

Study design: open trial of 29 patients with PHI. Subjects were randomly assigned to receive cART-only (cART), cART + 8 weeks 

of MVC  (ST-MVC) or cART + 48 weeks of MVC (LT-MVC),

Seven patients (24%) had a predicted

CXCR4 co-receptor usage. At week 48,

27 patients (93.1%) reached HIV-RNA

<50cps/mL. Median CD4 T-cell count

increase was 313 cells/ L (p < 0.001).At

multivariate linear regression analysis, LT-

MVC arm had the greatest CD4 T-cell

increase, while patients in ST-MVC arm

had the least gain in CD4 T-cells (p =

0.007). At week 96, multivariate analysis

showed no associations between former

treatment arm and CD4 T-cell gain.



Study design: single-arm pilot trial involving 34 subjects with suppressed plasma levels of HIV-1 RNA for at least 48 weeks 

and stable suboptimal CD4+ T-cell recovery ( <250); subjects added Maraviroc to their existing ART for 24 weeks. After

stopping maraviroc, they were followed for an additional 24 weeks. Primary objective: an increase of at least 20

cells/μL in the CD4+ T-cell count.

+ 12 Cells



Lancet HIV 2014; 1: e60–67

Study design: double-blind, randomised,
placebo-controlled trial of 276 pts who were
naive to ART, had CD4 count lower than 100
cells per μL and HIV RNA greater than 1000
copies per mL.

They were randomized to receive either
maraviroc (600 mg twice daily) or placebo in
addition to an ART regimen that included
tenofovir, emtricitabine, and efavirenz for 48
weeks.

Primary objective: reduction in the risk of IRIS



Lancet HIV 2014; 1: e60–67

Comparison of immunological and virological

outcomes by treatment group

Comparison of event rates of 

primary and secondary outcome

Maraviroc does not confer a meaningful protection from the occurrence of IRIS. 

In patients with advanced AIDS, the addition of maraviroc as immunomodulator seems to have no effect

on CD4 cell recovery or the occurrence of opportunistic infections during the first year of therapy



Could Maraviroc or/and Integrase
inhibitors play a role in intensification

of ARV in the coming years?



Lancet HIV 2018; published online April 9

Study design: randomised, placebo-controlled, double-blind trial of 46 HIV-i adults receiving ART (at least three agents)  for at least 3 years. Eligible

participants had HIV-RNA <50 copies per mLfor >3 years and <20 copies per mL at screening and  two CD4 counts >350 cells per μL in the previous 24 

months including screening. Participants were randomly assigned (1:1) to receive 50 mg oral dolutegravir or placebo once a day for 56 days in addition

to background ARV.

Median 2-LTR circles fold-change

from baseline to day 7 was –0.17

(IQR –090 to 090) in the DTG

group and –0.26 (–1.00 to 1.17) in

the placebo group (p=017).

Virological analyses of cell-

associated HIV RNA, total HIV

DNA, integrated HIV DNA, and

plasma HIV RNA showed no

significant difference in the change

from baseline to any timepoint

between the dolutegravir and

placebo group.



Lancet HIV 2018; published online April 9. 

T-cell activation and exhaustion during ART intensification Soluble biomarkers of inflammation and coagulation

during ART intensification

These results show that adding dolutegravir to suppressive ART did not affect residual

virus replication in blood in HIV-infected individuals on ART.



Front Cell Infect Microbiol. 2024 Jun 21:14:1397743



What is one of the main questions we often ask ourselves?

Is switching to DTG/3TC non inferior to switching to BIC/FTC/TAF?











Tiraboschi et al. CROI 2025; San Francisco, CA. Poster 661



Proportion of PWH With HIV RNA Levels <50 Copies/mL by Subgroups in the ITT-E Population at 48 Weeks

553 PWH:DTG/3TC (n=277)AND BIC/FTC/TAF (n=276)

•Significant differences in viral suppression favored DTG/3TC vs BIC/FTC/TAF in the following subgroups: age 35-50 years

(9.6%, 95% CI 0.3 to 18.9), Latin-American ethnicity (11.8%, 95%CI 1.0 to 22.7), and TDF at baseline (8.2%, 95%CI 0.1 to 16.2)

Tiraboschi et al. CROI 2025; San Francisco, CA. Poster 661



Neurocognitive impairment (NCI)

The prevalence of NCI was 42.6% [1].

• NCI may be accompanied by depressive symptoms [2], and each of these can adversely affect daily
functioning [3]. 

• NCI in treated PWH may be due to different factors:
• irreversible injury that occurred prior to ART
• persistent HIV replication in the central nervous system (CNS) [4], 
• persistent CNS inflammation [5]
• ART toxicity [6]

Controversy exists regarding the importance of CNS-penetrating ART in treating NCI in PWH, as

observational studies yield mixed results—some link better CNS penetration to improved NC performance, 

while others find no association or worse outcomes.

1.Neurology 2020; 95:e2610–21; 2. Curr HIV/AIDS Rep 2019; 16:82–95; 3. J Neurovirol 2018; 24:141–5.

4. Arch Neurol 2002; 59:923–8. 5. AIDS Res Ther 2010; 7:15; 6. J Neurovirol 2012



Study design: a randomized, double-blind, placebo-controlled, 96-week trial of ART intensification with dolutegravir (DTG) + MVC, 

DTG + Placebo, or Dual - Placebo in 191 PWH with plasma HIV RNA <50 copies/mL on ART and NCI. The primary outcome was

the change on the normalized total z score (ie, the mean of individual NC test z scores) at week 48.

CID 2023:77 (15 September)



Change in Cognitive Domain z Scores at Week 48

CID 2023:77 (15 September)

The findings do not support empiric ART intensification as a treatment for 
NCI in PWH on suppressive ART. They also do not support that DTG 

adversely affects cognition, mood, or weight.

Biomarkers (TNF-α receptor II, soluble vascular cell adhesion
molecule-1, soluble CD14, macrophage inflammatory protein

(MIP)-1β (R&D Systems), and neurofilament light chain (NfL),
measured both in plasma (at baseline, 12 weeks, and 48
weeks; n = 162) and CSF (at baseline and 48 weeks; n =
34) did not change by treatment arm



ACTG 5324: Impact of ARV Intensification with MVC and DTG 
on  HIV-1 Virologic Markers

Detection and levels of HIV-1 caDNA and caRNA

did not change significantly during first 12 weeks of

intensification.

Detection of HIV-1 ca2LTR differed significantly in the 

DTG+MVC arm at week 2-4, with a higher

proportion undetectable at week 2-4, but the 

difference was diminished by week 12.

Jonathan C Reed, et al. CROI 2025; Abs 672



Jonathan C Reed, et al. CROI 2025; Abs 672

Detection of HIV-1 plasma RNA did not differ between arms

and a greater proportion of participants experienced an

increase in HIV-1 plasma RNA in the DTG+MVC arm.

HIV-1 markers and the normalized average neurocognitive

performance (Z-score) are not strongly correlated.







Take home messages

• Overall, the addition of antiretroviral drugs in both treatment-naive
and virologically suppressed patients does not affect residual
viremia and does not enhance CD4 cell recovery.

• The BIC/FTC/TAF intensification regimen did not show improved
virological success compared to the DTG/3TC regimen.

• The negative findings reported in the ACTG 5324 study do not
support the use of ART intensification for treating NCI in people
with HIV who are already on stable, suppressive ART.

• Exploring new trajectories in HIV care can extend beyond
traditional intensification approaches to address emerging clinical
needs.
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