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TABLE 1 Definitions of INR from the literature and guideline.

Definition of INRs References
Increase in the CD4* T cell count <200 cells/pl from baseline at 2 years after cART initiation, with an undetectable plasma VL Garcia et al. (2019)
a c g r O l ] | I Total CD4* T cell counts <200 cells/pl at 2 years after cART initiation, with an undetectable plasma VL Xie et al. (2021)
Total CD4* T cell count <350 cells/ul 2 years after cART initiation, with an undetectable plasma VL Dai et al. (2021), Rousseau et al. (2021)
Shive et al. (2021)
Total CD4" T cell count <350 cells/pl 2 years after cART initiation, with plasma HIV-1 RNA <50 copies/ml Geng et al. (2021), Malazogu et al. (2021),
Vlasova et al. (2021)
- - -
® Total CD4" T cell count <350 cells/pl 2 years after cART initiation, with plasma HIV-1 RNA <50 copies/ml at least 12 months Bandera et al. (2018)
HLly P P
Total CD4* T cell counts <350 cells/pl 8 years after cART initiation, with an undetectable plasma VL Luo et al. (2022)
Increase in the CD4* T cell count <20% from baseline at 1 year after cART initiation, with an undetectable plasma VL Lv et al. (2021)

1
- ‘ O | I | l | I e ( D 4 | | ‘ e l l ‘ O | | | | | CD4/CD8 ratio < 1 at 24 weeks after cART initiation, with plasma HIV-1 RNA <50 copies/ml Russo et al. (2022)

VL, viral load.

-Zhané et al. Front Microbiology 2023
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Adjuvant terapeutic strategy #1:
increase peripheral CD4+ T-cell
proliferation/survival




IL-2 1nduces T-cell
proliferation

Steady state Immune response

Lymph node Lymph node

IL-2 CD122
CD25

Boyman, Nat Rev Immunol, 2012



Immune benefit of IL-2Z2 adjuvant
therapy vs cART alone 1n HIV

HAART+IL-2 HAART+IL-2

(5 days) (5 days)
HAART
(at least 12*months) l l
_l. sEssEs s m——aEnaw :
HAART HAART
(2 days) (15 days)

Schedule of low-dose prolonged intermittent interleukin-2 (IL-2) immunotherapy in association with highly active antiretroviral therapy (HAART).

(a) 5001 *P < 0.01 (b) 304
*P < 0.05
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Median value (IQR)
Variable Week 0 Week 10 Week 34 Week 48
CD4/CD8 ratio
IL-2 0.20(0.14-0.30)  0.31(0.29-0.41)** 0.32 (0.20-0.39)** 0.28 (0.23-0.42)**
HAART 0.14(0.13-0.20) 0.15(0.09-0.18) 0.14 (0.14-0.20) 0.17 (0.14-0.23)
CD8+CD38+ (%)
IL-2 14.5 (8.3-22) 8.8 (5.9-24) 6.2 (5.5-9.2)* 11.4(7.7-13.5)*
HAART 26 (7.5-37) nd nd 20(12.3-26.5)
CD4+45RA+62L+ (per pl)
IL-2 31(15-37) 60 (37-93)** 65 (22-147)* 90 (26-145)**1
HAART 23 (10-77) nd nd 25 (9-83)

CD4+45RA— (per pl)

IL-2
HAART

129 (68-163)
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nd nd
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224 (165-319)**t
125 (114-215)**

Marchetti et al.

AIDS 20



TAC

antiviral
Journal of Antimicrobial Chemotherapy (2005) 55, 401-409
doi:10.1093/jac/dkh557
Advance Access publication 24 February 2005

Partial immune reconstitution following highly active
antiretroviral therapy: can adjuvant interleukin-2 fill the gap?
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Interleukin-2 Therapy in Patients
with HIV Infection

The INSIGHT-ESPRIT Study Group and SILCAAT Scientific Committee*

Subcutaneous Recombinant, Human
Interleukin-2 in HIV-Infected Patients with
Low CD4+ Counts under Active Antiretroviral
Therapy (SILCAAT); CD4+ cell counts of 50
to 299/uL, n=1695

Evaluation of Subcutaneous Proleukin in a
Randomized International Trial (ESPRIT);
CD4+ cell counts of >300/uL, n=4111

Randomly assigned to receive interleukin-2
plus antiretroviral therapy or antiretroviral

The primary ehréleﬁ%wt ‘ot both studies was
opportunistic disease or death from any

cause
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No. of Patients
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9% Receiving interleukin-
°dec.e"””g \pketteuid:2 97.8 39.8 23.6 18.4 14.8 12.0 7.5 4.2
uring yr
ESPRIT, interleukin-2 + ARV 2071 1890 1842 1809 1768 1732 1415 887 297
ESPRIT, ARV alone 2040 1928 1862 1803 1740 1649 1349 831 255
% Receiving Interleukin-2 96.2 37.9 28.7 223 17.7 13.7 125 9.6
during yr

Over a median follow-up period of 7 to 8 years, the
CD4+ cell count was higher in the interleukin-2 group
than in the group receiving antiretroviral therapy alone

NEJM,

2009



IL-2 + CART yielded no

clinical benefit

—— SILCAAT, interleukin-2 + ARV
- SILCAAT, ARV alone

—— ESPRIT, interleukin-2 + ARV
-~ ESPRIT, ARV alone

A Opportunistic Disease or Death from Any Cause (Primary End Point)
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Adjuvant therapeutic strategy#2:
increase thymic output/de novo
CDh4+ T-cell production




IL-7 e timopolesil

TCRp-chain TCRo-chain
rearrangement rearrangement

lI7r expression \

Nutrient-transport proteins

v
C (e.g., CD71, CD98)
N v N

Cell growth and proliferation Cell differentiation

= Pathway activity
= Transcriptional regulation

Seddon, Nat Immunol, 2015



Clinical Infectious Diseases
TSNS

HIV/AIDS

Repeated Cycles of Recombinant Human Interleukin
7 in HIV-Infected Patients With Low CD4 T-Cell
Reconstitution on Antiretroviral Therapy: Results

of 2 Phase II Multicenter Studies

Rodolphe Thiébaut,' Ana Jame,’ Jean-Pierre Routy," Irini Sereti,* Margaret Fischl,’ Prudence Ive,’ Roberto F. Speck,” Gianpiera D'Offizi, " Salvatore Casari,”
Daniel Commenges,' Sharne Foulkes," Ven Natarajan,® Thérése Croughs.’ Jean-Frangois Delfraissy’ Guiseppe Tambussi," Yves Levy,’
and Michael M. Lederman®

* Eligible participants had to Dbe
receiving ART for 21 year with plasma
HIV RNA levels <50 copies/mL and CD4
counts between 101 and 400 cells/uL

* Patients received a cycle of 3 weekly
subcutaneous 1injections of r-hIL-7 20
ng/kg

* The study was amended 12 months after
its 1nitiation to 1nclude repeated
cycles of CYT107 administration in
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Week of study Week of study
Thiebuat, CID, 2016

CD4cellsiul at week 12

Table 3. Factors Associated With CD4 T-Cell Counts Decreasing to <550

Cells/pL®
Factor Hazard Ratio (95% CI) PValue
Baseline CD4 T-cell count, cells/uL
>200 1 <.001
<200 11.10 (4.02-30.66)
Type of IL-7 cycle
Initial 1 b7

Maintenance
Injections in a given cycle

0.86 (.51-1.46)

3 1 .02
2 2.27 ((79-6.55)
1 4.29 (1.32-13.90)
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No effect on RAL
intensification 1n INR

Table 1. Baseline Characteristics for Subjects in Raltegravir and Placebo Treatment Groups®

74 I PBO
BN RGV
Baseline Characteristic Raltegravir (n = 15) Placebo (n = 15) P 6+
Age, median, years 48 49 72 § o 5
Sex 15 male 14 male, 1 MTF o -E'
CD4" T cell count, median, cells/mm? 233 231 .56 ; G 4+
Nadir CD4" T cell count, median, cells/mm? 17 90 13 o % 34
Plasma HIV-1 RNA, median, copies/mL® 2.6 55 .52 § 8 u \
Time since HIV diagnosis, median, years 15 18 .23 U~
Duration of HAART suppression, median, years 3.1 2.1 .76 o 14
Treatment with Pl-containing HAART, no. of subjects 10/15 8/15 71 0
HCV coinfection, no. of subjects 4/15° 4/15 1.00 T T T 1
0 4 8 12
Weeks
A Emm PBO A
B RGV 704 B PBO
é 5 60~ BN RGV
+ T y g 50+
o g 30' g -
O. - -IJ g 40+
o &S 3
e 20" 8 .
& 8 O 20 e e
ot ES 8 104
) 5 10+
g o 0 L} L L] L} LJ L} .
o 0 4 8 12 16 20 24
Hatano, JID, 2 I B B T e

Weeks



MVC 1intensification 1n INR: no
effect on HIV RNA

We randomized 45 HIV-infected subjects with CD4 counts <350/uL and plasma HIV RNA levels <48 copies/mL on
CART to add maraviroc vs placebo to their regimen for 24 weeks followed by 12 weeks on ART alone

[ Enroliment ] Assessed for eligibility (n=67)
Excluded (n=22)
+ Not meeting inclusion criteria (n=13)
+ Declined to participate (n= 9)
e AWK 0-4 AWK 0-24 AWK 24-36
Maraviroc  P=0.002 P=0.017 P=0.39
| randomzea ness) | Placebo  P=0.036 P=0.57 P=0.98
I Between-Arm  P=0.97 P=0.33 P=0.75
——— b= :
1 Allocation } v E - :
Allocated to Maraviroc (n=23) Allocated to Placebo (n=22) > age
+ Received allocated intervention (n=23) + Received allocated intervention (n=22) Q= T
+ Did not receive allocated intervention (n=0) + Did not receive allocated intervention (n=0) - E ‘°_
g z I
| Follow-Up | v > ° =
Lost to follow-up (n=0) Lost to follow-up (n=0) I <
Discontinued intervention (n=1) Discontinued intervention (n=1) (1+] 8
-subject inadvertently interrupted study -Interrupted ART and study medication E ; e
medication when background ART was after week 8 due to non-adherence. 7)) _s’ '
changed after week 12. © :
o - ‘
BT+
) 0 4 8 12 16 20 24 28 32 36
Analysed (n=23) Analysed (n=22)
+ Excluded from analysis (n=0) + Excluded from analysis (n=0) Wee k
+ Incomplete data (n=2) + Incomplete data (n=1)
-One subject had missing plasma and -One subject contributed data through ART + Study Drug ART only
PBMC at baseline and only contributed to week 8 until study medication
the clinical lab analyses. discontinued.
-One subject contributed data through
week 12 until study medication
discontinued.

Hunt et al. Blood, 2



MVC 1ntensirication 1n INR:
increased T cell activation 1n

blood and gut

k=

Mean Change Over 24 Weeks
Maraviroc: +17 cells/mm >, P=0.004

Placebo: +17 cells/mm ®, P=0.008
100-
©
=
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EO—P 50-
33
h.- -8 04--
D 4 - -
13 '
.Eo ’
< -
50- E
0 4 8 12 16 20 24 28 32 38
Week
ART + Study Drug ART only
Hunt et al. Blood, 2013

A AWk 04 AWK 0-24 AWK 24-36
Maraviroc  P=0.88 P=0.99 P=0.002
Placebo  P=0.016 P=0.001 P=0.77
Between-Arm  P=0.24 P=0.026 P=0.059
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B AWk 0-4 AWK 0-24 AWk 24-36
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Between-Arm  P=0,001 P=0.001 P=0.40
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MVC 1ntensification 1n INR:
i1ncreased CD8+ T cells

Assessed for eligibility (n=102)

[ Enrollment ] D
Excluded (n=5)
« Not meeting inclusion criteria (n=5) 5-.:,
) o= 025
o=009 I — ]
‘Jj:l [ - — I
Randomized (n=97)
1 l 200 » T
‘l Allocation ,I
Allocated to intervention (n= 50) Alloc ated to intervention (n= 47) o0 E .
« Cortrol Arm (on-going HAART) « MVC administration as intensification of < 100
~
| Followup | .. ; L
Study discontinuation (n=0): Study discontinuation (n=11): - 200
-
¢ Bpatient'schoice ¢ B patient's choice -
S
o 1 adverse events ¢ 2 adverse event 8 :.'3:' FS
¢ 1 clinician’s choice ¢+ 2clinician’s choice o . . WAR - WAR
o 1lackof compliance ¢ 1 lack of compliance <I- 20 W12 W12 4.
l l 200
Analysed inITT (n=50) (L Analysis Analysed in ITT (r=47)
Analysed in PP (n=41) Analysed in PP (n=36)

ARM A/ARM B ARM A/ARM B

Rusconi, PlosOne, 201



Fostemsavir

A Virologic Response through Wk 48

Randomized Cohort Nonrandomized Cohort
1(9’8: HIV-1 RNA <200 copies/ml lgg:
* Fostemsavir 1is the prodrug £« s ] g e
O f temS aVi r , a f j_ r S t _ i n _ ,g :g: 51 pva RNA <40 copies/ml :g_ 3.8/__4.2;./‘--4243
' ' ' } HIV-1 RNA <40 copies/ml
class 1nvestigational HIV- ] 1

:I_ a t ta Chme n t i nh ib i to . O_;éline 12 24 36 P 0 Baseline 12 24 36 4

Week Week
No. of Patients 248 246 238 233 93 89 86 83

e Temsavir binds the wviral

B CD4+ T-Cell Response through Wk 48
250+

envelope protein gpl20 on i

HIV-1, adjacent to the i ™

gpl20-CD4+ binding site. %Em B |
In doing so, 1t prevents f”“ P1ﬂ79 Y° "i _________ L
the conformational change R S B A .
required for attachment of R I R B . )
HIV-1 to the host cell. |ma. = 2 2 =

Kozal, NEJM, 2020



m U.S. National Library of Medicin

ChinicalTrials.gov

< Previous Study | ReturntoList | Next Study *

Changes in Immunologic Parameters Following the Addition of Fostemsauvir in Virologically Suppressed Immunologic Non-responders
Living With HIV-the RECOVER Study

Brief Summary:
The RECOVER study is a self-controlled case series to evaluate whether the addition of Fostemsavir (Rukobia) to a stable HIV regimen in virologically suppressed patients living with HIV who never experience optimal
CD4 T-cell count recovery can result in meaningful increases in different immunologic parameters such as CD4 T-cell count, CD4 T-cell percentage and CD4/CD8 ratio

Condition or disease @ Intervention/treatment @ Phase @

HIV-1-infection Drug: Fostemsavir 600 MG [Rukobia] Phase 4

e Documented plasma HIV-1 RNA < 50 c/mL x 2 within the last year prior to screening
e Must be on a stable ARV regimen for =B months prior to screening

o CD4+T-cell count<3a0 cells/mm3 while on ARV for at least Z years

e Must be willing to add FTR 600 mgq twice daily to their current antiretroviral regimen



Impact of Anti-CD4 Autoantibodies on Immune Reconstitution in People is ] l)gA
qri,.h ) L_ L‘

with Advanced HIV
Infections Disease= Society of America

Epling et al, 2024 | Cincal infectous Dseases

Retrospective Cohort Study

3 1. Characterize the relative frequency of anti-CD4 autoantibodies in a wide variety of cohorts of people with and without HIV,
2. Assess the impact of these autoantibodies on the rate and extent of CD4 recovery in people with advanced HIV starting ART.

ART-naive people with advanced HIV Rate of CD4 Recovery CD4 Count after 192 weeks of ART

(pre-ART CD4 =100 cells/pL, N=210):

Anti-CD4 autoantibody
positive at ART initiation L
ﬁrf’ 6.6 cells/pL 268 355
N =1 (29%) per month  cells/plL cells/pL
P =.007 P=.019

These AAb ware not detectad In any people without HIV (N=104)

1. 25% of people with advanced HIV starting ART had autoantibodies against the CD4 receptor, These autoantibodies were not isolated from any cohort of people without HIV.
2. The presence of anti-CD4 sutoantibodies at ART initiation was associated with an impaired rate and extent of CD4 recovery. Conversely, incidental immunosuppressive therapy was

associated with increased CD4 counts In these participants

https.//dol.org/10.1093/cid/ciae562

Clinical Infectious Diseases




Anti CD4 Autoantibodies and Immune
Reconstitution

600

400

CD4 count (cells/pL)
N
(=]
o

50

100
Week post-ART initiation

*%

-®- Ab negative

-~ Ab positive

150

200

Week | 0 2 4 8 12 24 36 48 64 80 96 | 112 | 128 | 144 | 160 | 176 | 192

Nn(:!gb 149 | 133|125 | 112 | 114 | 112 | 104 | 98 98 | 100 | 94 95 90 88 85 82 84

Np(gsb 61 51 | 45 | 37 | 42 37 33 29 28 24 26 26 22 21 20 20 16

P valugl .673] .136| .106] .107] .185| .981| .369| .399| .307| .06 .084| .748] .217| .076] .114| .008]| .018
Incidental, clinically indicated

participants was assoclated with an improved rate of CD4 reconstitution
and higher week 192 CD4 count

.0019)

B Strata -+~ CD4 Autoantibody Negative -~ CD4 Autoantibody Positive
800/0'
© 60%-
2]
o
o]
Q.
7]
(]
o
o O/, -
2 40%
o
o
=
=
£
E 20%-
0%-
0 16 32 48 64 80 96 112 128 144 160 176 192
Time from ART start (weeks)
Number at risk
@ CD4 Autoantibody Negative 127 107 101 94 8 74 69 60 50 49 44 40 32
©
177 CD4 Autoantibody Positive 45 37 31 28 27 24 24 18 16 15 14 13 10
0 16 32 48 64 80 96 112 128 144 160 176 192
Time from ART start (weeks)
lmmunosuppressive therapy in these
(551 vs 268 cells/uL, P = .019).
Epling, CID, 2025



Role of 1balizumab 1n INR?

D3-D4 domains contain the epitope(s) for
the generation and binding of anti-CD4
autoantibody

+++

.

c 4t

205 396

Ji T

205 316

“ et

317 396

Figure 2. Mapping of autoantibody binding to different regions of the CD4 receptor. Relative autoantibody binding to different regions of the CD4 receptor determined by
serological testing are summarized (—, negative, +;, weak and ++; strong). The extracellular region of the CD4 receptor consisting of the D1-D4 protein domains showed
strong immunoreactivity (A). A deletion mutant of CD4 containing only the D1 domain (B) was seronegative for CD4 autoantibody binding. Antibody binding was strongly
retained with deletion mutants of CD4 maintaining the integrity of the D3-D4 domains (C), weakly with the D3 domain (D), and strongly with the D4 domain (£).

Epling, CID, 2025
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The Absence of CD4" T Cell Count Recovery Despite
Receipt of Virologically Suppressive Highly Active
Antiretroviral Therapy: Clinical Risk, Immunological Gaps,
and Therapeutic Options

Lidia Gazzola, Camilla Tincati, Giusi Maria Bellistri, Antonella d’Arminio Monforte, and Giulia Marchetti
Department of Medicine, Surgery, and Dentistry, Clinic of Infectious Diseases, “San Paclo” Hospital, University of Milan, Milan, ltaly
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Adjuvant therapeutic strateqgy #4:

reduce 1mmune activation by
counteracting microbial
translocation/correcting

dysbil1osis




No effect of rifaximin in INR

Non-absorbable antibiotic that
decreases lipopolysaccharide
(LPS) in cirrhotics

HIV-positive adults receiving
ART for 296 weeks with
undetectable viremia for =48
weeks and CD4(+) T-cell counts
<350 cells/mm(3) were
randomized 2:1 to rifaximin
versus no study treatment for 4
weeks

Tenorio, JID, 2015

Table 1. Baseline Demographic, Inmunologic, and Virologic
Characteristics of the 65 Subjects Included in the As-Treated
Analyses

Rifaximin No-Treatment
Baseline All Subjects Arm Arm
Characteristic (N =65) (n=43) (n=22)
Age, median 50 (44-55) 48 (43-56) 51 (45-55)
(IQR), y
Age =60y, No. (%) 7011) 4 (9) 3(14)
Race/ethnicity, No.
(%)
White non- 31 (48) 19 (44) 12 (55)
Hispanic
Black non- 20 (31) 17 (40) 3(14)
Hispanic
Hispanic 13 (20) 7 (16) 6 (27)
Other 1(2) 0 (0) 1(5)
Sex, No. (%)
Male 59 (91) 39 (91) 20 (91)
Female 6(9) 4 (9) 2(9)
Cotrimoxazole 29 (45) 21 (49) 8 (36)
use, No. (%)
Baseline CD4*
T-cell count®
Median (IQR), 236 (179-284) 251 (179-286) 223 (167-280)
cells/mm?
>350 cells/mm?®, 1 (2) 0(0) 1(5)
No. (%)
Nadir CD4™ T-cell 41 (15-88) 50 (22-71) 40 (10-88)
count, median
(IQR), cells/mm?
Entry HIV-1 RNA 65 (100) 43 (100) 22 (100)
level below
lower limit of
assay, No. (%)
Interval since 1st 3.8(2.4-7.3) 3.3(2.2-7.3) 3.9 (2.8-8.8)

undetectable
HIV-1 RNA level,
median (IQR), y

CD38" HLA-DR" CD8" T Cells, %

Rifaximin No Study Treatment
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Scant effect of prebiotics
(scGOS/1cFOS/glutamine) in INR

a VU and HIV-

[} - - - *
Gut bacterial Bifidobacteriaceae
o communities
b IR and HIV- p)

p= 1e-02; Fold= 99 VU

P . N=16 p= 4.7e-03; Fold= 6,8 IR
NMDSAweig.hted Unifraqlstreg»s =0.09 ADONIS signiﬁcance 07.001‘
INR
c INR and HIV-
HIV-
‘. | | | i 1 | |
5 3 - 1 3 5
“ , , , Baseline Post-intervention
. 9 + NMDS weighted Unifrac stress = 0.11 ADONIS significance 0.001
‘ LDA score (log,,)
10
/ *immunomodulatory properties and
J , amino acids metabolism
Serrano-Villar, Mucosal Immunology, 2017 Deusch, AIDS, 2018
‘NMDS weighted Unifrac stres% =0.16 ADONIS significance 0.001



log,.(Relative abundance of genus)

Limited engrafment of donor

FMT 1n HIV

FMT via colonoscopy

Vujkovic-Cvijin,

Fi’r?mlcmes. Clostridia Bacteroidetes, Bacteroidia Firmicutes, Erysipelotrichi
uminococcaceae, . .
Fascalibecterium Rikenellaceae, Unclassified Erysipelotrichaceae, Bulleidia
= 154 2
i t
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204 254
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» 30
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Pre- Post- Donor Pre- Post- Donor Pre- Post- Donor
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Changes in FMT vs. Placebo
Weeks 0-8: p=0.026
Weeks 12-48: p=0.749

Less similar to donor

More similar to donor

Distance

Capsulized FMT (

Changes in FMT vs. Placebo

Weeks 0-8: p=0.036
Weeks 12-48: p=0.763

‘Week

8 weeks)

Serrano-Villar,

Nat Commun 2(



Adjuvant therapuetic strategy #5:
reduce 1mmune activation by
treating co—-1nfections




MAJOR ARTICLE

Valganciclovir Reduces T Cell Activation in
HIV-infected Individuals With Incomplete

CD4™ T Cell Recovery on Antiretroviral Therapy

Peter W. Hunt,! Jeffrey N. Martin,! Elizabeth Sinclair," Lorrie Epling,' Juli Teague,' Mark A. Jacobson,' Russell
P. Tracy,2 Lawrence Corey,® and Steven G. Deeks!

Departments of Medicine, Epidemiology, and Biostatistics, University of California, San Francisco; 2Departments of Pathology and Biochemisty,
University of Vermont College of Medicine, Burlington; 3Departments of Laboratory Medicine, Medicine and Microbiology, University of Washington,

Fred Hutchison Cancer Research Center, Seattle

30 cART-treated, CMV -
seropositive
participants

CD4 counts <350
cells/mm?

randomized to receive
valganciclovir 900 mg
daily or placebo for 8
weeks, followed by an
additional 4-week
observation period

The primary outcome was
the week 8 change 1in

Hunt, cIipewcentage of activated
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Letermovir reduces 1mmunologic and
cardiometabolic biomarkers i1in PLWH

Figure 1. Futility Analysis: Letermovir unexpectedly

increased sTNFR2 and had little effect on sCD163

A. STNFR2 B. sCD163
=== | etermovir: +26%, P<0.001 == Letermovir: +4%
= - No CMV Tx: +4% = === No CMV Tx: -1%
g 2144 )
E 1.4 Between Arms 2 P=0.45
[TH 12 P=0.059 E ]
E ) O 1.0 owm s ezee
B 1.0+ e it W
< =
ES 0.8 & 0.9
0 8 0 8
Week Week
Evaluate the
antiinflammatory
efficacy of
letermovir 480 mg
once daily for 48
weeks in PWH and
asymptomatic CMV
with ART-mediated

Leftprme¥ir, n=18

No treatment, n=21

Figure 2. Suppression of CMV viral IL-10 may have
contributed to the increase in plasma sTNFR2.
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Figure 4. Letermovir suppresses 3/5 proteins causally
linked to CVD Events by Mendelian Randomization

T Atherosclerosis,
Late DC Angiogenesis
(7-12 Wks off)

Treatment Phase Early DC
(Whs 4-48) (<5 Wk off)

Adipokine-T2DM risk
Other

* Reilly et al conducted the first Mendelian

Randomization study of causal determinants of
CVD events in treated HIV. (Reity et al, JiD, 2023)

* These 5 proteins were the only ones causally

linked to CVD events.

+ Letermovir decreased three of them (IL-6R,

AXL, GAS6E) to a greater degree than in the
control arm.

+ AXL and GAS6 are unique causal predictors of

CVD in HIV.

* AXL/GASS also linked to transplant
vasculopathy (inton, JHeart Lung Transpl, 2021)
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Figure 3. Letermovir broadly impacts immunologic and

cardiometabolic biomarkers in people with HIV.
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Immune and aging benefilts
followling letermovir?

CD4 Count Increased in the Letermovir Arm
Particularly Among Those with CD4<350

D4< tr
Slope Over 48 Weeks: Slope Over 48 Weeks:
Letermovir: +68 cells/mm?, P=0.005 P=0.054 Letermovir: +93 cells/mm?, P=0.001 « P=0.21
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o ={ =
Btwn arms?*: +52 cells/mm”, P=0. 0 Btwn arms*: +66 cells/mm?, P=0.10
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Significant correlations also for IL-6R and IL-18
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Is weak CD4+ gain in the course of
suppressive combination antiretroviral
therapy for HIV infection a current clinical
challenge? A case report and brief review
of the literature

Camilla Tincati'®, Esther Merlini, Antonella d'Arminio Monforte and Giulia Marchetti

CD4+ T-cell recovery in the course of different suppressive cART regimens and immuno-therapy
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Poor CD4 Cell Recovery and Persistent Inflammation Despite Viral Suppression

Updated: May 26, 2021
Reviewed: May 26, 2021

Key Considerations and Recommendations

o Persistently low CD4 T lymphocyte (CD4) cell counts and immune activation are each associated with increased AlIDS-
and non-AlDS-related morbidity and mortality among individuals with antiretroviral therapy (ART)-mediated viral
suppression.

« Adding antiretroviral (ARV) drugs to a suppressive ARV regimen (ART intensification) does not improve CD4 cell recovery
or reduce immune activation and, therefore, is not recommended (Al).

« Inindividuals with viral suppression, switching ARV drug classes does not consistently improve CD4 cell recovery or
reduce all relevant markers of immune activation and is not recommended (BIlI).

o Interleukin-2 is not recommended (Al) to increase CD4 cell counts and/or decrease immune activation, because clinical
trial data demonstrated no clinical benefit.

o Other interventions designed to increase CD4 cell counts and/or decrease immune activation are not recommended
outside of a clinical trial, because no current interventions have been proven to decrease morbidity or mortality during
ART-mediated viral suppression (All).

» Efforts to decrease morbidity and mortality during ART-mediated viral suppression should focus on addressing modifiable
risk factors for chronic disease (€.g., encouraging smoking cessation, a healthy diet, and regular exercise; treating
hypertension and hyperlipidemia).

¢ Monitoring markers of immune activation and inflammation is not recommended, because no intervention targeting
immune pathways has proven to improve the health of individuals with HIV, and many blood markers that predict morbidity
and mortality fluctuate within individuals (All).

Rating of Recommendations: A = Strong; B = Moderate; C = Weak

Rating of Evidence: | = Data from randomized controlled trials; Il = Data from well-designed nonrandomized trials or
observational cohort studies with long-term clinical outcomes; Ill = Expert opinion




Conclusions

* Poor 1mmune recovery 1s multifactorial

-cART class/strategy di not appear to impact immune
recovery

—adjuvant strategies are i1neffective

* Poor immune recovery 1S linked to disease
progression

-need for clinical endpoints, not (only) CD4+ T-cell
restoration (IL-2)

* Prevention of poor immune recovery through early
cART introduction (avoiding Late Presentation)
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