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ABSTRACT

We evaluated the dynamics of innate and adaptiveunity in patients treated
with combined antiretroviral therapy (CART) duripgimary HIV infection
(PHI), enrolled in a prospective randomised tridiA(N, EUDRACT 2008-
007004-29).

After 48 weeks of cART, we documented a reductiomagdtivated B-cells and
CD8" T-cells. Moreover, natural killer (NK) and dendritcells (DC)
frequencies were measured, finding a decrease A6TID56™™ with a
reciprocal rise in CDSE" NK and an increase in myeloid and plasmacytoid
DC.

In conclusion, 48 weeks of CART during PHI showeghgicant benefits on

both innate and adaptive immunity.
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TEXT

During Primary HIV Infection (PHI) the huge amouot viral replication
harms the immune system by a direct viral cythapafifect, but mostly
through massive T-cell activation [1,2], resporsifibr severe CD4 T-cell
depletion; combined antiretroviral therapy (cCARBnconly partially restore
this damage [3].

Few authors reported the dynamics of adaptive andté immunity during
PHI, the effect of early initiation of cART and thémpact on CD2 T-cell
recovery. It has been shown that not only T- [d] even B- [5-8], natural
killer (NK) [9,10] and dendritic cells (DC) [11] acapartments are deranged
since PHI and that cART can improve, although notngletely, these
impairments.

Aim of this study was to evaluate T, B, NK and Dibsets during PHI and to

assess the effect of CART on the adaptive and ennahune system.

We analyzed 19 patients treated during PHI enrolleda monocenter,
randomised, open-label, proof-of-concept clinicaialt (MAIN study,
EUDRACT number: 2008-007004-29). Patients startgataease-inhibitor-
based regimen and were randomized to maravirocssciated drug. Blood
was collected at baseline (BL), and at week (WaA8 processed to preserve
frozen Peripheral Blood Mononuclear Cells (PBMCs).

Staining and polychromatic flow-cytometry were penied on cryopreserved

PBMCs at BL and W48. Gating strategies are desgiibé&igure 1. CD8and
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CD4" T-cells were defined as naive (NV), central mem@@M), effector
memory (EM), and terminally differentiated (TD) ¢ime basis of CCR7 and
CD45RA expression; activated cells were definedHhA-DR expression.
Treg were defined as CD@D8CD25""FoxP3CD127. B-cells were
divided in transitional (TR), naive (NV), restingemory (RM), activated
memory (AM) and tissue-like memory (TLM) on the isasf CD27 and CD21
expression. Plasma cells (PC) were defined as QCR38". NK cells were
divided in CD569" and CD58™CD16' subsets. Among DC, CD11myeloid

(mDC) and CD123plasmacytoid (pDC) DCs were identified.

An intention-to-treat analysis was performed. Rissate described as median
(interquartile range) or frequency (%). Wilcoxongred-rank test and
Spearman rank correlation coefficient were applidttests were two-sided
and a P-value<0.05 was considered as significaatiscal analysis was

performed by SPSS 20 (IBM).

Patients BL characteristics are shown in table &disih HIV-RNA load was
5.8logcp/mL (5.2/6.4), and CD4:CD8 ratio was very low2[@§0.15/0.42)],
mainly because of massive CDBcell activation.

After 48W of cART, CD4 T-cell significantly increased [349ceil/
(241/398), p<0.001], while HIV-RNA decreased [-B@&bcp/ml (-6.4/-5.2),

p<0.001], reaching <50cp/ml in 18/19 patients.



137 At W48, among CD4T-cells we observed a decrease of NV and CM [NV: -
138 18.1% (-29.9/-8.0), CM: -28.9% (-41.5/-21.6); p<@Pand an increase in TD
139 [62.5% (40.3/70.1), p<0.001]; among CD8-cells, we documented an
140 increase in EM [20.8% (-10.6/32.7), p=0.030] and T®7% (3.5/20.4),
141 p=0.005].

142 Cell activation was measured in both CD4and CD8 T-cells. While
143 CD4'HLA-DR™ T-cells did not significantly change (p=0.053), ¥eaind a
144 significant reduction in activated CD8-cell [-45.2% (-55.4/-30.1), p<0.001].
145 At baseline, both COHLA-DR™ and CDS8HLA-DR" T-cells were inversely
146 correlated with CD4:CD8 ratio (r=-0.505, p=0.027dar=-0.728, p<0.001,
147 respectively). At W48 a greater reduction in CBYA-DR™ T-cells was
148 associated with a higher gain of CDRcells (r=-0.460, p=0.048).

149 The T-reg population frequency did not significgnthange after 48W of
150 treatment (p=0.091).

151 The analysis of the B-cell populations revealed &wé&ek decrease in
152 activated subsets, TLM, AM and PC [TLM: -7.1% (8/63.0), p<0.001; AM:
153 -5.2% (-15.8/-3.3), p<0.001; PC: -8.7% (-13.0/-2/0.001], and an increase
154 in RM [9.9% (7.5/17.4), p<0.001].

155 At baseline, CD4:CDS8 ratio inversely correlatedn/M and TLM [r=-0.571,
156 p=0.011 and r=-0.715, p=0.001, respectively], wiilgher HIV-RNA was
157 associated with higher PC frequencies (r=0.519,(#23). Notably, after 48W
158 a greater reduction of HIV-RNA was associated maxe significant decrease

159 of PC (r=0.647, p=0.003).
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Among NK cells, at 48W we observed a decrease ia80D56"™ [-9.3% (-
18.4/2.9), p=0.011] and an increase in ci6cells [0.4% (-0.2-1.0),
p=0.033].

Finally, both pDC and mDC percentages increasati4f [pDC: 0.1% (0.1-

0.2), p=0.001; mDC: 0.2% (0.1-0.3), p=0.003].

Aims of this study were to assess alterations wate@ and adaptive immunity
during PHI and to evaluate cART impact on differezgllular subsets.
Antiretroviral therapy was able to decrease CD&ell activation in patients
with PHI, while no effect was documented on CBUA-DR™ T-cells. A
greater decrease of CIMLA-DR® was correlated to a more significant
increase in CD4T-cells, while no relationships were found betweleorease
in CD8'HLA-DR™ T-cells and CD2 T-cell gain. Interestingly, we observed a
decrease in NV and CM CD4+ T-cells, coupled withraorease in TD CD4+
and CD8+ T-cells, in contrast to what is descrilvedhronic infected patients
[12].

Few reports described B-cells kinetics in PHI [B-Notably, at the onset of
infection we observed increased frequencies oVatetd B-cells. Dysregulated
B-cell subsets, such as TLM, AM and PC, decreasguificantly at W48,
suggesting a possible role of cART in preservingnbral immunity.
Moreover, we documented a significant increase M B-cells, responsible

for an efficient secondary immune response.
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We also studied some parameters to assess thes irmatunity in patients
treated during PHI: a reciprocal variation of CDZB56™™ and CD589" NK
was observed, while among DC we documented anaser@ both mDCs and

pDCs, usually reduced during CHI [16].

We showed that during PHI a lower CD4:CD8 ratio wsgnificantly
associated not only to a more significant Cad CD8 T-cell activation, but
also to higher levels of B-cell dysregulated sufisas measured by AM and
TLM. This finding underlines the importance of CDA8 ratio as a surrogate
marker of immune function during HIV infection.

Despite the small sample size, due to the well-kmownderestimated
incidence of patients diagnosed during PHI, oudgthowed that during PHI
both the adaptive and the innate immune systemscdlsets were skewed
toward an activated phenotype. Immune activations wsgnificantly
dampened by cART, in particular for CD8-cells, B-cells and NK cells.
Moreover, our findings suggested that CD4:CD8 ratauld be a useful
parameter to indirectly assess baseline immuneadicth during primary HIV

infection.
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FIGURE CAPTIONS:

Figure 1 — Gating strategies

FSC: forward scatter; SSC: side scatter.

A) T-cells. NV: naive; CM: central memory; EM: efter memory. TD:
terminally differentiated.

B) Treg.

C) B-cells. TR: transitional; NV: naive; RM: reggfimemory; AM: activated
memory; TLM: tissue-like memory; PC: plasma cells.

D) NK cells.

E) Dendritic cells. pDC: plasmacytoid dendriticlsemDC: myeloid dendritic

cells.



Table 1 - Basdline characteristics

Characteristics (N=19)

Age, years 39 (33/41)
Sex
M 18 (95%)
F 1 (5%)
Risk factor
M SM 12 (63%)
Heter osexuals 7 (37%)
Fiebig
11 7 (37%)
IV 1 (5%)
v 11 (58%)
WO
CD4" T-cells, cells/pL 382 (269/470)
CD4" T-cells % 12.7 (10.1/22.1)
CD8" T-cells, cells/pL 1539 (884/2697)
CD8' T-cells % 70.7 (53.0/72.9)
CD4:CD8 ratio 0.20 (0.15/0.42)
HIV-RNA, log:o cp/ml 5.8 (5.2/6.4)

W48

705 (614/854)
35.2 (32.2/39.3)
733 (587/1263)
36.7 (32.7/45.1)
1.01 (0.72/1.13)

0.0 (0.0/1.6)

M: males; F: females; MSM: men who have sex with men; W: week
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