


Sergio Serrano Villar

The Importance of Triple ART in the Long-
Term Management of HIV Infection



Disclosures

El Dr. Sergio Serrano ha prescrito:
• TAR cuádruple

• TAR triple

• TAR doble

• TAR mono



What is the main
unmet goal of ART?



Kaiser Permanente HIV Cohort: Narrowing the Gap 
in Life Expectancy for HIV+ vs HIV-Individuals 

8 year gap with ART initiation at CD4 ≥ 500. Life expectancy  Blacks & IVDU.  Hispanics
Gap narrowed if no hepatitis, drug/alcohol, or smoking 

Marcus J, et al. 23rd CROI; Boston, MA; February 22-25, 2016. Abst. 54.
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The Increase of Inflammatory Biomarkers is only Moderate but 
the Impact on Long-Term Mortality is Strong

Neuhaus. JID 2010 Grund et al. Plos One 2016 (see also: Duprez Plos One 2012



Serrano-Villar & Deeks. Lancet HIV 2015
(see also: Serrano-Villar, Plos Pathogens 2014, Mussini, Lancet HIV 2016

The CD4/CD8 ratio, a Proxy of Immunosenescence, Predicts 
Mortality During Treated HIV and is Impaired in 2/3 of Patients



Serrano-Villar. Plos Pathogens 2014 Cao. CID 2016

Very Early ART Initiation Improves but do not Normalize 
Inflammatory Markers



Very Early ART or Long-Term ART Improves but do not 
Normalize Inflammatory Markers

Inflammation Persists Despite Early Initiation of 
ART in Acute HIV Infection

Sereti. CID 2017

Inflammatory Biomarkers Decline but Do Not 
Normalize after 10 Years of cART

Lichtenstein. CROI 2015 



But… Most Biomarkers Improve Slowly During Long-Term Triple 
ART, especially if ART is Initiated Early

Gandhi. Plos Pathogens 2017
Hughes. AIDS 2018



Does ART fully restore health?

Personal communication



What is the source
of inflammation?



Immune Activation As a Tree

Roots

HIV reservoirs
CMV
Microbial translocation

Branches

IL-6 / Inflammation
D-dimer / Coagulation
Lymphoid Fibrosis

Leaves

End-organ diseases

Slide from Peter Hunt



Serrano-Villar. PLoS Pathogens 2016

Variable penetration of ARV in tissue
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Drug	distribution	to	duodenum
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Lee. CROI 2017 (abstract #407)

Limited Penetration of ARV in Lymph Nodes



Variable penetration of ARV in tissue

Fletcher, PNAS 2014
(see also Lorenzo-Redondo, Nature 2016)

Ongoing viral replication and subtherapeutic ART 
concentrations in lymph nodes 

Fletcher, 19th CROI, Seattle 2012



Viral Production in Lymph Nodes Occurs Despite Very Early
ART and is Linked with Lower Tissue Drug Distribution

See also: #79 Bachman, Blips y HIV-DNA; #71 Rasmussen

Persistent vRNA production since

Fiebeg 1

Kroon. CROI 2018. Abstract #66 Rosen. CROI 2018. Abstract#475



Porcentaje de diferencia en la concentración sérica de los biomarcadores (ajustado por edad, VHC, hipertensión, 
raza y tabaquismo).

Castillo-Mancilla. Clin Infect Dis 2016

Abreviaturas: BAFF, factor activador de las células B; CCL, quimioquinas C-C ligando; CXCL quimioquinas CXC ligando; GM-CSF,

factor estimulante de granulocitos y macrófagos ; IFN- , interferón gamma; IL, interleucina; sCD14, CD14 soluble; sCD27, CD27

soluble; sgp130, glicoproteína soluble 130; sIL-2R , receptor soluble IL-2; sIL-6R, receptor soluble IL-6; sTNF-R2, receptor soluble del

factor de necrosis tumoral; TNF- , factor de necrosis tumoral lpha; CRP, proteína C reactiva.

<100% vs 100% (6-m)

Estimado p

TNF-α 11,2% <0,001

IFN-γ 14,8% 0,008

CRP 21,1% 0,006

IL-2 14,4% 0,022

IL-10 11,1% 0,023

IL-6 11,6% 0,014

Abreviaturas: IFN- , interferón gamma; IL, interleucina; TNF- , factor de
necrosis tumoral lpha; CRP, proteína C reactiva.

Suboptimal cART Adherence is Associated with Higher Levels of 
Inflammation Despite HIV Suppression



Castillo-Mancilla. JAIDS 2018

Suboptimal cART Adherence is Associated with Higher Levels of 
Inflammation Despite HIV Suppression



Castillo-Mancilla. JAIDS 2018

Suboptimal cART Adherence is Associated with Higher Levels of 
Inflammation Despite HIV Suppression



Is there a role of ART families
on inflammation?



Raltegravir Normalized the CD4/CD8 Ratio Faster 
than Efavirenz in STARTMRK trial

Log rank test, P=0.04RAL

EFV

EFV

RAL

Serrano-Villar, JAC 2016. (see also: Salvador-Guillouet, Plos One 2015)
Hileman et al. JID 2015

300 ART-naïve patients
Double-blind, randomized, single center 
study
FTC/TDF + EFV VS. EVGc

Effects of Fist-Line EFV vs. EVGc in Monocyte 
Activation and Vascular Inflammation

Larger decreases of sCD14, hs-CRP and Lp-PLA2 with EVGc

Monocyte activation (sCD14, sCD163), 
systemic (sTNF-RI, IL-6, hsCRP) and 
vascular inflammation (Lp-PLA2

To be Defined: Likely Stronger Effects of INSTI-based First-Line ART

Serrano-Villar. JAC 2016
Hileman. JID 2015

Serrano-Villar. Antimic Agent Chemother 2017Blanco. Clin Mic Infec 2017 



… and in Switching

91
Martínez. AIDS 2012

Impact of switching from PI to raltegravir on 
cardiovascular biomarkers

Martínez. AIDS 2012

Effects on Inflammation of Switch to ABC/3TC/DTG 
in STRIIVING

C-reactive protein (hs-CRP), interleukin-6 (IL-6), D-dimer, soluble vascular cell
adhesion molecule (sVCAM), soluble CD14 and CD163 (sCD14, sCD163), and
intestinal fatty acid–binding protein (I-FABP) levels were measured as secondary
endpoints

Source: Lake et al. CROI 2016; Boston, MA. Poster 660

Lake. CROI 2016

Inflammatory markers improved after swithching to raltegravir Inflammatory markers improved after swithching to ABC/3TC/DTG



What do we know and what
we don’t know about the

consequences of the number
of antiretrovirals?



Rationale for Dual Therapy

Personal communication



Carr. Plos Medicine 2012



MONOTHERAPY META-ANALYSIS 
Switch equals failure

Arribas. HIV Med 2016

“PI/r monotherapy showed a higher risk of plasma HIV-1 RNA elevations”



PROTEA Study
HIV-1 RNA in CSF samples at Week 48

Antinori. AIDS 2015

• Dos pacientes en la rama monoterapia con CD4 nadir < 200/mm3desarrollaron viremia tanto en LCR como en 
plasma, con un caso sintomático.



Immune Activation in mART-treated and cART-treated patients

Petrara. PLoS One 2017



NEAT 001/ANRS 143: 
DRV/r+RAL vs DRV/r+TDF/FTC

Raffi. Lancet 2014

• DRV/ r + RAL was non inferior to DRV/ r + TDF/FTC 
for the composite primary endpoint based on
clinical and virological failure

• The NtRTI -sparing strategy was less efficacious
than the standard regimen in patients with CD4 
cell count <200/mm3 at treatment start.

• Despite a low rate of virological failure in both
arms, emergence of resistance mutations was
higher in the raltegravir group.


