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Abstract

As the introduction of antiretroviral therapy (ART) during primary HIV-1 infection
(PHI) could restrict the establishment of HIV reservoirs, we aimed to assess the effect
of three different ART regimens on HIV-DNA load in people living with HIV (PLWH),
who started ART in PHI. Randomized, open-label, multicentric study, including
subjects in PHI (defined as an incomplete HIV-1 Western blot and detectable plasma
HIV-RNA) in the Italian Network of Acute HIV Infection cohort. Participants were
randomly assigned (10:10:8) to a fixed-dose combination of tenofovir alafena-
mide fumarate (TAF) 10 mg plus emtricitabine (FTC) 200 mg, darunavir 800 mg, and
cobicistat 150 mg once daily (group A), or TAF 25 mg plus FTC 200 mg, dolutegravir
50 mg once daily (group B), or an intensified four-drug regimen (TAF 10 mg plus FTC
200 mg, dolutegravir 50 mg, darunavir 800 mg, and cobicistat 150 mg once daily)
(group C). The primary endpoint was the decrease of HIV-DNA copies/10° peripheral
blood mononuclear cells (PBMCs) at weeks (W) 12 and 48. Secondary endpoints were
increased in CD4+ cells and in CD4+/CD8+ ratio and percentage of PLWH reaching
undetectable HIV-RNA. HIV-DNA was quantified by Droplet Digital PCR (Biorad
QX100) and normalized to RPP30 reference gene. This study was registered in
ClinicalTrials.gov (number NCT04225325). Among 78 participants enrolled, 30 were
randomized to group 1, 28 to group 2, and 20 to group 3. At baseline, median CD4+
count was 658/uL (476-790), HIV-RNA 5.37 (4.38, 6.12) logo copies/mL, without
statistical difference in their change among groups at weeks 12 and 48 (p = 0.432 and

0.234, respectively). The trial was prematurely discontinued for slow accrual and for
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BRUZZESI ET AL.

COVID-19 pandemic-associated restrictions. In the per-protocol analysis, PLWH
(n=72) with undetectable viral load was 54.3% at W12 and 86.4% at W48.
Interestingly, the CD4/CD8 ratio progressively increased over time, up to normaliza-
tion in almost half of the cohort by week 48, despite a deflection in group 3; no
difference was observed by the Fiebig stage (I-Il vs. IV-VI). HIV-DNA decreased from
4.46 (4.08,4.81) logyo copies/10° PBMCs to 4.22 (3.79,4.49) at week 12, and 3.87
(3.46,4.34) at week 48, without difference among groups. At multivariable analysis,
HIV-DNA delta at W48 was associated only with the increase of CD4+ count by
100 cells/mm? but not with the Fiebig stage, the CD4+/CD8+ ratio, and treatment
arm, despite a higher decrease in group 3. Six adverse events were recorded during
our study, which did not cause any withdrawal from the study. We observed a
decrease in HIV-DNA from baseline to W48 in PLWH treated during PHI, associated

VIIV Healthcare

KEYWORDS

1 | INTRODUCTION

Primary HIV-1 infection (PHI) is a peculiar phase that encompasses the
first months after transmission, characterized by the peak of viral load
in blood and genital secretions with the highest HIV infectiousness and
by the activation of the immune system resulting in the development
of detectable HIV antibodies and to immune exhaustion. Fiebig staging
provides a temporal description of the above-mentioned events.!

Although antiretroviral therapy (ART) efficiently inhibits viral
replication, it does not eradicate the HIV reservoir, being the major
barrier to a functional cure. HIV-DNA is a marker of the HIV reservoir
which predicts HIV progression?; in acute infection HIV-DNA reaches
its peak and its set point very rapidly, in a similar fashion as HIV-RNA
viremia.® Interestingly, initiating ART early in PHI limits the size of the
reservoir, particularly if started in Fiebig 3 or less,* " and provides an
enhanced immune control.” Intriguingly, HIV-DNA is markedly
reduced when ART is introduced in the first 2 weeks, confirming
the association between longer time to ART initiation and reservoir
size.® Moreover, very early initiation of the ART was described to
grant long-term virological remission in only few cases.” Never-
theless, as the rapid introduction of ART limits the HIV reservoir,
T-cell exhaustion, and genetic diversity,’° people living with HIV
(PLWH) treated in PHI could be interesting candidates for curative
interventions. Thus, it is crucial to investigate the best strategies to
manage ART in this particular phase of HIV infection. Data from
previous studies suggest that reservoir size is not affected by
treatment intensification with raltegravir and maraviroc, as compared
with standard ART!Y!2 and by type of regimen when comparing
dolutegravir-based regimen with darunavir-based regimen.*®

In this study, the primary hypothesis was that blocking HIV
replication and in particular integration within the host genome in
PLWH starting therapy during PHI could result in a reduction of

with an increase in CD4+ count, unrelated to the treatment arm.

antiretroviral therapy, HIV, HIV-DNA, primary HIV infection

reservoir size, determined as HIV-DNA. In particular, the primary aim
of the P25-INACTION trial, an Italian randomized prospective study,
enrolling PLWH who started ART during PHI with emtricitabine
(FTC)/tenofovir alafenamide fumarate (TAF) as backbone plus
darunavir/cobicistat or dolutegravir or an intensified regimen includ-
ing all four active compounds, was to compare the dynamics of HIV-
DNA at weeks 12 and 48.

2 | METHODS
2.1 | Study design and participants

The P25-INACTION trial was a randomized, parallel-group, open-
label, multicentric study conducted in nine Italian university hospitals
provided with dedicated HIV services for outpatients, included in the
Italian Network of Acute HIV Infection (INACTION) national network.
Patients were included from April-May 2018 to March 2020.
Inclusion criteria were adult patients diagnosed during the early
PHI phase, symptomatic or not, with HIV antibodies at the third-
generation (or further) enzyme-linked immunosorbent assay and
Western blot indicative of HIV infection in Fiebig stages 1-VI* and
able to sign the informed consent.

The main exclusion criteria were pregnant or breastfeeding
women, will of pregnancy, active opportunistic infection or malig-
nancy, positivity for Hepatitis B at screening (HBsAg+) or anticipated
need for Hepatitis C virus therapy during the study, alanine
aminotransferase (ALT) five times the upper limit of normal (ULN)
or ALT 3 x ULN and bilirubin 1.5 x ULN (with >35% direct bilirubin) or
severe hepatic impairment (Class C) as determined by Child-Pugh
classification, creatinine clearance of <70 mL/min via Cockroft-Gault

method and drug-drug interaction.
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Participants were asked to be enrolled in several substudies
encompassing invasive procedures, such as lumbar puncture, lymph
node biopsies, and colonoscopy, upon signing dedicated informed
consent. The study was approved by the institutional Ethics
Committee of San Raffaele Hospital (coordinating center). All
participants gave the written informed consent.

This study is registered under the number NCT04225325 on

ClinicalTrials.gov.

2.2 | Randomization and blinding

Randomization was performed in a ratio 10:10:8 through a computer-
generated allocation sequence, stratified according to Fiebig stages
(I-111, IV=-V, and VI groups), in balanced blocks. Patients and care

providers were not blind to treatment allocation.

2.3 | Procedures

Eligible participants were randomly assigned (10:10:8) to a fixed-dose
combination of TAF 10 mg plus FTC 200 mg, darunavir 800 mg, and
cobicistat 150 mg once daily (group A), or TAF 25mg plus FTC
200 mg, dolutegravir 50 mg once daily (group B), or an enhanced
four-drug regimen (TAF 10 mg plus FTC 200 mg, dolutegravir 50 mg,
darunavir 800mg, and cobicistat 150 mg once daily) (group C).
Participants were enrolled in the centers by medical doctors;
following randomization, treatment were prescribed and dispensed
by the hospital pharmacy.

Clinical examinations and laboratory tests were performed at
baseline and at baseline, week 2 (W2), W4, W8, W12, W24, W36,
and W48. Plasma HIV-1-RNA levels, CD4+ and CD8+T-cell counts,
blood cell counts, and blood chemistry values were measured
each time.

Total HIV-DNA was extracted from the peripheral blood
mononuclear cell (PBMC) previously isolated, using Qiamp DNA Mini
Kit, following the manufacturer's protocol. Extracted DNA was
digested using the restriction enzyme MSCIl (Thermo Fischer
Scientific) at 37°C for 1h. Primer/probe set to conserved regions
of HIV-gag and an RPP30 (RNAse P) primer/probe set were used for
HIV-DNA quantification. Samples were diluted 10-fold for the RPP30
assay. Total HIV-DNA was measured in duplicate on droplet digital
polymerase chain reaction (ddPCR) with the QX100 Droplet Digital
PCR platform (Biorad). The ddPCR reaction mix consisted of 10 pL
2XddPCR super mix for probes (Biorad), 750 nM primers, 250 nM
probes, and 5 puL of digested DNA. ddPCR amplification reactions
consisted of initial denaturation at 95°C for 10 min, followed by 39
cycles of 94°C for 30s denaturation, 55°C for 1 min annealing, and
98°C for 10min elongation. Droplets were read by the QX100
droplet reader and the data analyzed using the QuantaSoft analysis
software (Biorad Quanta Soft v 1.7). Results are reported as copies/
10° PBMCs, and the quantities of total HIV-DNA were normalized to
a reference gene RPP30 measured by ddPCR.

The study was conducted in conformance with Good Clinical

Practices.

2.4 | Outcomes

The aim of the study was to compare the virological efficacy of an
enhanced four-drug antiretroviral regimen against a standard regimen
(chosen as the best one between an integrase-based or a protease
inhibitor-based three drugs regimen) in people with PHI. The primary
endpoint was the change in HIV-1-DNA/10° PBMCs at W48 among
the three groups. The prespecified secondary endpoints included the
percentage of subjects with HIV-1 RNA < 50 copies/mL at weeks 24
and 48, time to achieve undetectable viral load (HIV-1 RNA < 50
copies/mL), change in HIV-DNA at weeks 12 and 48; change from
baseline in CD4+T-cell count, percentage of CD4+T-cell, CD8++T-
cell count, percentage of CD8+T-cell, the CD4/CDS8 ratio at week 48,
percentage of patients with CD4/CD8 > 1 at week 48.

2.5 | Statistical analysis

For sample size calculation, the expected results on the primary
endpoint (HIV-DNA) were based on data from the OPTIPRIM-ANRS
147 study.!! The planned sample size was 37 patients per group to
demonstrate a difference of 0.4 log,o copies/10° PBMC between arms
B and A with a power of 80%, considering a standard deviation of 0.6
in both groups, a type | error rate of 5% and a two-sided T test. It was
then calculated that by including 30 patients in arm C, a power of 85%
is achieved to demonstrate a difference of 0.6 log,o copies/10° PBMC
between arm C and arm A considering a standard deviation of 0.8 in
arm C, a type | error rate of 5% and a two-sided T test. Accounting for
a possible 5% drop-outs in all arms, we increased the final sample sizes
to 40, 40, and 32 for arms A, B, and C, respectively.

Demographics and immunovirological characteristics were
described using median and interquartile range (IQR) for continuous
variables and absolute frequency and percentage for categorical
variables. Comparison among treatment groups was performed using
the Kruskal-Wallis test for continuous variables and the Chi-square
test for categorical variables.

Change in time from baseline to weeks 4, 8, 12, 24, 36, and 48 of
HIV-RNA and CD4 cell count was also compared among treatment
groups using repeated measures analysis of variance (ANOVA). Analysis
of the primary endpoint was conducted for the per-protocol population,
defined as all randomized patients who initiated treatment and whose
HIV-DNA level was measured over time. The association between
treatment group and change from baseline to week 12, and separately for
change to week 48, was assessed by one-way ANOVA. Finally, to adjust
the association between treatment and HIV-DNA change (both at weeks
12 and 48) for the impact of possible residual confounding not addressed
by randomization, we performed a multivariable linear regression
including as covariates: age (years), Fiebig stage (IV-VI vs. I-lll), CD4+
cells/mm?, CD4+/CD8+ ratio and HIV-RNA logo(copies/mL).
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All statistical analyses were performed using the R software
(version 4.3.0).

3 | RESULTS
Between May 2018 and March 2020, 78 individuals were enrolled,
30 were randomly assigned at group A, 28 at group B, and 20 at
group C (Figure 1). The trial was prematurely discontinued for slow
accrual and for COVID-19 pandemic-associated restrictions.

At baseline, the median CD4+ cells count was 540 (IQR=
394-653) cells/mm?, CD4+ cells percentage was 22.1 (14.6-28), and

the CD4/CD8 ratio was 0.39 (0.23-0.58). HIV-RNA was 5.66 (4.62-6.5)
log1o copies/mL and HIV-DNA was 4.46 (4.08-4.81) log,o copies/10°
PBMCs.

Immunovirological and demographic baseline characteristics
were comparable in all groups (Table 1); all the participants were
infected with a wild-type virus.

At week 12, median HIV-DNA decreased from 4.46 (4.08-
4.80) to 4.22 (3.79-4.49) logsocopies/10° PBMCs, without
difference between groups. The mean change was -0.329
(0.525) in group A, +0.016 (1.192) increase in group B, and
-0.355 (0.381) in group C. At week 48, HIV-DNA decreased
significantly from 4.46 (IQR=4.08-4.80) to 3.85 (3.49-4.37)

Assessed for eligibility (n=79)

Excluded (n=1)

\4

+ Not meeting inclusion criteria (n=1)

Randomized with 10:10:8 ratio (n=78), stratified according to Fiebig stages (I-lll, IV-V, VI groups)

v

A 4

l

l

GROUP A (n=30)
+ Received TAF/FTC/DRV/c

GROUP B (n=28)
« Received TAF/FTC/DTG

GROUP C (n=20)
+ Received TAF/FTC/DTG/
DRV/c

Lost to follow-up (n=2)

n=1
Missing baseline HIV-DNA data (n=1)

(n=2)

\ 4

Missing baseline HIV-DNA data

Lost to follow-up (n=1)

A

Analysed GROUP A (n=25) at

week 12 week 12

+ Missing HIV-DNA data at
week 12 (n=1)

Analysed GROUP A (n=21) at

week 48 week 48

+ Missing HIV-DNA data at
week 48 (n=4)

Analysed GROUP B (n=26) at

+ Missing HIV-DNA data at
week 12 (n=1)

Analysed GROUP B (n=23) at

+ Missing HIV-DNA data at
week 48 (n=4)

Analysed GROUP C (n=19) at
week 12

Analysed GROUP C (n=13) at
week 48

+ Missing HIV-DNA data at
week 48 (n=6)

FIGURE 1 Enrollment and randomization. DRV/c, darunavir/cobicistat; DTG, dolutegravir; FTC, emtricitabine; TAF, tenofovir

alafenamide fumarate.
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TABLE 1 Baseline characteristics of enrolled PLWH by treatment arm.
Randomly assigned treatment arm
TAF/FTC + DRV/ TAF/FTC + DRV/
Factors Level/unit cN=30 TAF/FTC+DTGN=28 c+DTGN=20 p*
Fiebig (%) 1 1(3.3) 2(7.4) 1(5.6) 0.262
2 8(26.7) 4(14.8) 4(22.2)
3 1(3.3) 3(11.1) 0 (0.0)
4 6 (20.0) 0 (0.0) 4(22.2)
5 11 (36.7) 13 (48.1) 5(27.8)
6 3(10.0) 5(18.5) 4(22.2)
Gender (%) F 3(10.0) 0 (0.0) 1 (5.0 0.319
M 26 (86.7) 28 (100.0) 19 (95.0)
Transgender 1(3.3) 0 (0.0) 0 (0.0)
Age (median [IQR]) 34.99 [29.17,43.50] 32.76 [28.08,41.16] 33.16 [26.66,46.54] 0.832
Days from HIV diagnosis to ART 12 [3,34] 12 [6, 23] 13 [7,18] 0.990
start (median [IQR])
Risk factor (%) Bisexual 1(4.3) 0 (0.0) 0 (0.0) 0.741
Hetero 1(4.3) 2(7.7) 1(5.6)
Homo 5(21.7) 9 (34.6) 4(22.2)
Transgender 16 (69.6) 15 (57.7) 13 (72.2)
HCV (%) No 27 (96.4) 25 (96.2) 19 (100.0) 0.695
Yes 1(3.6) 1(3.8) 0 (0.0)
CD4 count (median [IQR]) Cells/mm® 547.00 [397.50,669.50] 552.00 [394.00, 653.00] 474.00 [430.00, 584.00] 0.875
CD4 percentage (median [IQR]) % 23.10 [18.30, 27.65] 18.00 [11.30, 29.00] 19.00 [15.00, 27.60] 0.477
CD4/CD8 (median [IQR]) 0.47 [0.30,0.59] 0.35[0.17,0.58] 0.33[0.23,0.50] 0.499
HIV-RNA (median [IQR]) logso(copies/mL) 5.17 [4.40, 6.02] 5.43 [4.27,6.04] 5.75 [4.83, 6.22] 0.708
HIV-DNA (median [IQR]) logyo(copies/10° 4.39 [4.08,4.73] 4.53 [4.22,4.83] 4.45 [4.11,4.79] 0.600
PBMCs)

Note: Comparison among treatment groups was performed using the Kruskal-Wallis test for continuous variables and the Chi-square test for categorical

variables.

Abbreviations: DRV/c, darunavir/cobicistat; DTG, dolutegravir; FTC, emtricitabine; HCV, hepatitis C virus; IQR, interquartile range; PBMCs, peripheral

blood mononuclear cells; TAF, tenofovir alafenamide fumarate.

log1o copies/10° PBMCs, without difference between groups. The
mean change was -0.912 (SD = 1.553) in group A, -0.267 (1.598)
in group B, and -0.988 (1.237) in group C, with a larger, still not
significant, average decrease of HIV-DNA load in treatment groups
including DRV (groups A and C) compared with group B (Figure 2).
Of note, there were two subjects with the advanced Fiebig stage
(stage V) that had an HIV-DNA level of zero at baseline on
repeated measures and positive values at weeks 12 and 48, with a
delta of around 4 log. In depth, comparing the very early Fiebig
stages | and Il with subsequent stages Ill and IV and late stages V
and VI, we observed no statistical difference for HIV-DNA at
baseline (p=0.739). Interestingly, a trend of higher decrease of
HIV-DNA was observed for the subjects starting treatment in

stages | and Il, both at week 12 (p =0.236) and, even steeper, at
week 48 (p=0.068) (Supporting Information Table 1). However,
HIV-DNA at the three time points was not statistically different
among treatment arms, both for Fiebig stages | and Il (Supporting
Information Table 2) and for Fiebig stages IlI-VI (Supporting
Information Table 3).

Multivariable linear regression analysis performed on the
main endpoint at weeks 12 and 48 considered as covariates
treatment arm (A vs. C, B vs. C), age (per 10 years), Fiebig stage
(IV=VI vs. I-111), CD4+ cells count (per 100 cells/mm?), the CD4/
CDS8 ratio (per unit), and HIV-RNA (per log,o copies/mL). Factors
significantly associated with HIV-DNA decrease were CD4+ cells
count and the CD4/CD8 ratio (Table 2); there was no difference
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FIGURE 2 Change in HIV-DNA from baseline to W12 (Panel 1) and from baseline to W48 (Panel 2). DRV, darunavir; DTG, dolutegravir;

PBMCs, peripheral blood mononuclear cells.

TABLE 2 Multivariable linear regression analysis investigating factors associated with HIV-DNA change from baseline to 12 and 48 weeks.
Change at week 12 (N = 62) Change at week 48 (N =52)

Variables Mean difference (95% ClI) p Value Mean difference (95% Cl) p Value
(Intercept) 0.181 (-1.818; 2.179) 0.857 0.088 (-4.207; 4.383) 0.967
Treatment arm A versus C 0.146 (-0.406; 0.698) 0.598 0.149 (-0.991; 1.289) 0.794
Treatment arm B versus C 0.473 (-0.079; 1.025) 0.091 0.952 (-0.185; 2.09) 0.099
Age, per 10 years -0.091 (-0.296; 0.114) 0.379 0.025 (-0.382; 0.433) 0.901
Fiebig IV-VI versus I-Ill 0.364 (-0.184; 0.912) 0.188 0.551 (-0.513; 1.616) 0.302
CD4+ per 100 cells/mm? 0.082 (-0.010; 0.174) 0.079 0.207 (0.041; 0.373) 0.015
CD4+/CD8+ per unit -1.226 (-2.237; -0.216) 0.018 -1.956 (-3.976; 0.063) 0.057
HIV-RNA per logso(cp/mL) -0.082 (-0.309; 0.146) 0.475 -0.358 (-0.822; 0.105) 0.127

Abbreviation: Cl, confidence interval.

between treatment groups, but there was a trend of greater
HIV-DNA decline in group C. Table 2 reports the results of
multivariable analysis at weeks 12 and 48.

Plasma HIV-RNA decreased more rapidly in groups B and C,
which contained DTG. Figure 3 shows the percentage of
individuals with HIV-RNA <50 copies/mL at each time point.
The percentage of undetectable viral load was higher in groups B
and C until week 24 and reached similar values in group A at weeks
36 and 48. A continuous decrease in HIV-RNA levels was observed,
with a significant difference between treatment groups on HIV-RNA
change in time (repeated measures ANOVA p<0.001, Figure 4).
No participants discontinued the treatment due to virological

failure.

CD4+T-lymphocytes increased during treatment in all groups
(Figure 5). There was no treatment effect on CD4 change in time
(repeated measures ANOVA p =0.644). The percentage of parti-
cipants reaching a CD4+/CD8+ ratio >1 at week 4 was higher in
groups B (24%) and C (26.3%) than in group A (12%); the
differences between groups were not observed at weeks 36 and
48 (Figure 6). We observed a high percentage of individuals
reaching CD4/CD8 > 1 at weeks 4 and 8 according to the Fiebig

stage; people treated during stages I-Ill reached ratio > 1 at week
4 (30% vs. 16.3% stages IV-VI) and week 8 (47, 6% vs. 16.7%
stages IV-VI).

Among randomized patients, 34 (43.6%) experienced adverse

events: 1 patient had six events, 5 had four events, 6 had
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FIGURE 3 Percentage of participants with HIV-RNA < 50 copies/mL over time. DRV, darunavir; DTG, dolutegravir.
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FIGURE 4 HIV-RNA changes over time. Squares show median values, and bars the interquartile range. DRV, darunavir; DTG, dolutegravir.

three events, 9 had two events, and 13 had one event. Six patients had invasive bronchopulmonary aspergillosis and pulmonary pneu-
(7.6%) had a serious adverse event (one had bacterial cellulitis, one mocystosis, and one had worsening headache post-lumbar puncture).
had visual hallucination, one was hospitalized for aortic valve Three participants discontinued treatment due to a serious adverse
replacement, one had pneumonia from Pneumocystis jiroveci, one event (one for visual hallucination, one was hospitalized for aortic
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FIGURE 5 CD4+ cells count changes over time. Squares represent median values, and bars the interquartile range. DRV, darunavir; DTG,

dolutegravir.
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FIGURE 6 Percentage of enrolled PLWH with CD4/CD8 > 1 over time. DRV, darunavir; DTG, dolutegravir; PLWH, people living with HIV.

valve replacement) or an adverse event (one for anxiety-depression

symptomes).

4 | DISCUSSION

The P25-INACTION trial is an Italian randomized prospective study
which enrolled PLWHIV with PHI. Our hypothesis was that
dolutegravir-based ART, initiated during PHI, could more rapidly

suppress viral replication and reduce the HIV-reservoir size, after 12
and 48 weeks of treatment, as compared with a Pl-based regimen.
HIV reservoir size was measured by total HIV-DNA; although total
HIV-DNA does not distinguish between defective and intact provirus,
as the intact proviral DNA assay, or the replication-competent virus, as
the quantitative viral outgrowth assay, it has clinical significance as it

1415 of the time of viral rebound

correlates with disease progression,
after treatment interruption,*® of the risk of virological failure after

treatment de-escalation?” and of sustained virological response.l®
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HIV-DNA decreased during treatment without differences between
treatment arms; however, we confirmed that prompt ART initiation
could have a higher impact on the decay of HIV-DNA after 48 weeks,
despite similar baseline reservoir size and regardless treatment with Pl
and/or INSTI. As the HIV reservoir is established in PHI,* treatment
represents a major opportunity to reduce HIV reservoirs and achieve
optimal immune reconstitution. In a prospective, single-center cohort
study of 370 PLWHIV, HIV-DNA levels were lower in the group
treated during PHI than in the group treated during chronic HIV
infection.'” Another study showed that 31% of individuals with HIV
infection did not show a negative HIV-DNA slope 4-7 years from the
initiation of ART.2° Moreover, the results are in accordance with
previous studies assessing the decay of HIV-DNA in people starting
ART with more than three drugs during PHI.1%2

In an observational Italian study, both an intensified four-drug
regimen based on raltegravir and boosted DRV and a DTG-based triple
ART, showed a similar chance of reaching low-level HIV-DNA.?*

Another recently published Phase 3 trial, the OPTIPRIM2-ANRS
169, compared HIV-DNA decrease in two different ART regimens
containing dolutegravir and darunavir/cobicistat: the reduction was
similar in both groups, highlighting that reservoir reduction is not
linked to treatment but to the early ART initiation."® In P25-INACTION
study we observed a continuous decay of HIV-DNA until W48; the
PRIMO cohort study group also modeled the decrease of HIV-DNA
during effective treatment and recommended early ART in PHI.22

Viral replication decreased more in groups treated with DTG-
containing regimens (groups B and C) than in triple DRV/c-containing
regimen (group A), confirming the more rapid viral load suppression in
naive PLWH initiating an INSTI-based regimen?®: more than 60% of
participants randomized in groups B and C achieved undetectable
viral load at W12. Of note, the decay was slower in the intensification
group, particularly at week 4; however, it could be due to the higher
viremia at baseline. Current guidelines recommend the use of the
second-generation INSTI-based regimens in PLWHIV naive to
antiretroviral treatment. These recommendations are extended to
PHI treatment, even if data on INSTI use in the context of PHI have
been accumulating only in more recent years.!*324 This is pivotal
because the main risk of HIV transmission remains sexual contact and
high HIV-RNA load is associated with an increased risk of sexual
transmission during PHI.2> OPTIPRIM2-ANRS 169 trial showed that a
DTG-based regimen reduces HIV-RNA as well as HIV-DNA present
in the male genital compartment, efficiently reducing the high risk of
transmission during PHI.2® Our study confirmed the high genetic
barrier of DTG- and DRV/c-based regimens, with no virological
failure.

The immune recovery was comparable between groups. How-
ever, the probability of achieving a CD4/CD8 ratio 21 within the first
12 weeks of ART initiation was higher in groups B and C, treated with
dolutegravir. A rapid normalization of the CD4/CD8 ratio was already
observed in the setting of PHIL?” The correlation between the
probability of early CD4/CD8 > 1 and the Fiebig stage suggests that a
preserved immunological condition at the time of ART initiation plays
a key role in immune restoration.

Finally, our study confirmed the tolerability of ART in the PHI
setting, with only 3 subjects who discontinued therapy due to an
adverse event.

This study has some limitations, including the limited size of the
population that did not achieve the expectations. The principal
reasons are the decrease in observation of PHI in Italy linked to the
effectiveness of treatment as prevention (TaSP) and of pre-exposure
prophylaxis (PrEP). We also decided to stop the enrollment during
COVID-19 pandemic in 2020 due to our dramatic outpatient
situation. Other limitations are the use of HIV-DNA as the only
measurement to estimate the size of the reservoir, half of the
enrolled subjects were in Fiebig stages 5 and 6, and the lack of
information about patient adherence.

In conclusion, P25-INACTION trial demonstrated a decrease of
HIV-DNA during 48 weeks of treatment during PHI, without
correlation to different ART regimens. DTG-based regimens achieved
undetectable viral load in most individuals at W12 and this is crucial

for preventing HIV sexual transmission.
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