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In natural history, HIV infection involves:
- Primary HIV Infection, PHI
- Chronic HIV Infection, CHI
- AIDS

cART (Combination Antiretroviral
Therapy)  reduce viral load and
allow a reconstitution of CD4+ T
lymphocytes

Background



Primary HIV Infection  key pathogenetic moment
for the establishment of viral reservoir in cells and
tissues

-Infected cells with latent proviral DNA
-Main obstacle to eradication and definitive cure

Background

NIH, National Institute of Health



 In the early stages of
acute infection, the viral
reservoir is established

 High systemic
inflammation occurs
during acute infection

 Mutual interaction
between viral reservoir
and inflammation during
acute and chronic
phases

Merlini, Marchetti, BMC Infectious Diseases, 2021

 Correlation of inflammation and mortality

Can early initiation of cART during Primary HIV Infection (PHI) play a role in 
reducing inflammation and reservoir size?

Background

Henderson LJ, Journal of Virology, 2020 



Materials and Methods

PHI+CHI PHI+CHIPHI

Pre-cART (T0) after 12 weeks of cART (T12) after 48 weeks of cART (T48)

Statistics
PHI T0-T12-T48: Friedman test
CHI T0-T48: Wilcoxon signed-rank test
PHI-CHI (at T0 and T48): Mann-Whitney U test

Study population
55 Individuals with Primary HIV Infection (PHI) from the INACTION (Italian Network of ACuTe HIV InfectION) cohort
18 Individuals with Chronic HIV Infection (CHI) from the Clinic of Infectious Diseases and Tropical Medicine of ASST Santi Paolo e Carlo,
Department of Health Sciences (DISS), University of Milan

Plasma inflammation parameters
Peripheral HIV-1 DNA by Droplet Digital PCR (Biorad QX100), normalized to RPP30 reference gene
Pro-inflammatory cytokines: TNF-α, IFN-γ, IL-2, IL-4 (Luminex)
Microbial (sCD14) and gut integrity (E-cadherin, I-FABP) plasma markers (ELISA)



 PHI T0 

(n=55) 

CHI T0 

(n=18) 

P value 

 

Age, years, median (IQR) 34 (27-45) 31 (26-45) 0.6 

Sex, n (%) 

   Male 

   Female 

 

53 (96.36%) 

2 (3.64%) 

 

16 (88.89%) 

2 (11.11%) 

 

0.2 

Previous AIDS diagnosis, n (%) 0 (0%) 1 (5.56%) 0.2 

Viro-immunologic parameters, median (IQR) 

    %CD4 at T0 

   CD4 at T0, cells/µL 

   %CD8 at T0 

   CD8 at T0, cells/µL 

   CD4/CD8 ratio at T0 

 

21.6 (15-29) 

551 (395-653) 

53.1 (47.4-67.6) 

1301 (836-2376) 

0.39 (0.22-0.58) 

 

29.5 (25-35.25) 

645.5 (576.3-756.3) 

46 (37-50.25) 

986.5 (786.3-1558) 

0.6 (0.49-0.85) 

 

0.0003 

0.007 

0.001 

0.1 

0.001 

   HIV-RNA, copies/mL, median (IQR) 676722 (55375-4547657) 22534 (5262-86524) <0.0001 

Fiebig stage, n (%) 

I-III 

IV-VI 

 

19 (34.54%) 

36 (65.45%) 

 

NA 

NA 

 

NA 

 cART regimen, n (%) 

  INSTI-based (3DR) 

  INSTI-based (2DR) 

  NNRTI-based (3DR) 

 PI-based (3DR) 

 INSTI + PI-based (4DR) 

 

20 (36.36%) 

0 (0%) 

0 (0%) 

19 (34.54%) 

16 (29%) 

 

10 (55.5%) 

3 (16.6%) 

5 (27.7%) 

0 (0%) 

0 (0%) 

 

 

 

<0.0001 

HBsAg, n (%) 0 (0%) 0 (0%) >0.9999 

HCV, n (%) 2 (3.77%) 2 (11.76%) 0.2 

 

Study population

Legend: cART, combination antiretroviral 

therapy; INSTI, integrase strand transfer 

inhibitor; NNRTI, non-nucleoside reverse 

transcriptase inhibitor; PI, protease inhibitor; 

*Statistical analyses, Mann-Whitney U test, 

Fisher exact test, Chi-square test, as 

appropriate.



Viro-immunological parameters during cART in PHI and CHI

cART causes:
• a reduction in plasma viremia
• a reconstitution of CD4+ T lymphocytes, both in percentage and absolute terms
• an increase in the CD4/CD8 ratio



Reduction in HIV DNA during cART in PHI but not in CHI

• PHI and CHI have similar levels of HIV DNA at T0

• Significant reduction in HIV DNA during cART in
PHI, but not in CHI

• Significantly lower HIV DNA levels in PHI than CHI
at T48



Reduction of inflammation in PHI during cART, but comparable 
levels to CHI after cART

• PHI have higher levels of IL-2 and IL-4 at T0 
• Inflammation is reduced only in PHI undergoing cART
• Inflammation levels are similar in PHI and CHI, with the exception of IFN-γ at T48
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Lower levels of sCD14 and E-cadherin in pre-cART PHI than CHI

• Lower levels of sCD14 and E-cadherin in PHI than CHI at T0
• Reduction of sCD14 levels undergoing cART only in PHI
• Lower levels of sCD14 and E-cadherin in PHI than CHI at T48
• Trend towards a reduction of I-FABP only in PHI at T48



Future Directions

• Experiments
- 1-3-β-D glucano, EndoCab, LBP (plasma)
- T-cells markers? Reservoirs, intact proviral DNA assay (PBMCS)



Conclusions

Early initiation of cART in Primary Infection:

HIV reservoirs

peripheral inflammation

immune activation (sCD14)

Gut barrier damage:
in PHI vs CHI (E-cadherin)

Oral communication at ICAR 2023
Submission EACS 2023 

Early initiation of cART, during Primary Infection, could limit 
intestinal damage and maintain intestinal homeostasis
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