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Fingolimod for Multlple Sclerosis Boosts HIV Cellular Resistance and Limits Viral Reservoir Size
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Plain Language Summary

Fingolimod therapy in 3 patient With Multiple S(;lergsis is associated Wlth lOW plasma We report a patient with multiple sclerosis who acquired HIV while receiving fingolimod, a drug used

to treat this neurodegenerative disease. Viral levels at diagnosis were lower than expected, and after

Viremia at HlV dia gHOSiS, absence Of intact prOViruseS after 3 yea s on ART and Strong three years of antiretroviral treatment, no replication-competent viruses were detected. Fingolimod

was associated with enhanced antiviral activity, reduced expression of HIV receptors, and decreased

TEStriCtiOn Of Viral replicatiﬂn, ira nscripti()n, and reserVOir establiShment, cellular susceptibility to infection. Our results suggest that drugs of the fingolimod family may limit

Background

HIV infection and reservoir formation.
Results

®* Fingolimod, a treatment for multiple sclerosis (MS), decreases B " 5
autoreactive lymphocytes by node sequestration. ® At diagnosis, HIV+MS+ viral load was nine-fold lower than HIV+MS- || ® CD4+T-cells from HIV+MS+ and HIV-MS+ o o
* /n vitro, fingolimod decreases HIV-1 infection and viral reservoir treated at similar Fiebig (V-VI) (4.6 vs 5.5 Log10 copies/mL)(Fig 1A). showed decreased CD4+ T-cell activation after , ™ 7
VR) by: : + | | 0 0 - 8. =8,
(VR) by S One vyear after ART, HIV+MS+ showed lower intact (28-fold) and If/ll_SlA |7L3223/t'mtjcl§t2‘n (14.4% and 29.970) vs HIV 5% 2] a
* SAMHDI1 phosphorylation inhibition. defective (six- fold) | VR than the HIV+MS- treated at similar Fiebig (V-VI) || . S AI\_/I(HDi 02]( /é; ).l . duced in CD4 " l .
Reducing lymphocyte activation and CD4 expression. (Fig 1B). ol phosphorylation was reduced In T °
We identified an exceptional MS patient infected with HIV-1 T-cells from HIV+MS+ and HIV-MS+ (21.3% and T ' ' T ' |
- e} [ Intact . HIV-MS- HIV+MS+ HIV-MS+ HIV-MS- HIV+MS+ HIV-MS+
, P : ) P After three years o 1 Defective 13.79%) vs HIV-MS- (63.65%)(F/g6b). - Nt N-3 N-2 Nt N-3
Whlle on fanlmOd therapy' on ART, no intaCt B ) n 10° E Jg Fig 6. Expression of CD25 and pSAMHD1 in activated PBMCs.
Objective: proviruses were £° 5% i @|
Anal fingolimod | HIV-1 infection in vi d ] ' : z ¢ o 0 : : . . A) 0o B)
na yze |ng0 |m0 ImpaCt On In eCt|On In VIVO an eX VIVO deteCted |n the i S §§ o : o Flngollmod_treated partICIPantS Showed S
. . £ o > 9 . 80— 53.'30% 0.0121 ' 80 —
fingolimod- e "3 reduced numbers of total T-cells (45.1% in l g | 2
| treated patient VAMS# 25.1% in HIV-MS#) vs 583% i@ [ .
L~ H|V+MS+ . — _ 0 . ’ Eg 40— S ?za 40— e
Participants and samples: ( ) | | V=MS5=and 60.7% HIV+tMS—=(£ig 4A). & . =
Study participants CD4+ T cell enr.ic:hmgnt HIV+MS+  HIV+MS- HIV+ MS+ HIV+ MS- c CD8* T-cell frequencies were similar across 4?‘
| " o e @ @ ega% ’ ee Fig 1. Plasma viral load and HIV-1 reservoir in fingolir::;d-treated HIV-1 patitNa;i and PWH controls. groups With h|gher levels in HIV+MS+ (42.7%) T HNMS-  HVANE  HViMss  HIV.Mas " it ondie s Ewbe
HIV+ MS+ HIV- M+ HIVEMS-  HIV. MS- WY e e . ’ - " e A A
ST g ey =20 ety doners sows ET ememeto (FIig4B). c) D)
n=1 samples PBMC 100
| | * CD4* T cells were markedly decreased (2.4% | | P
Intact Proviral DNA Assay (IPDA): e HIVAMS+: 3.5% HIV-MS+) vs 41.206 HIV-MS— 2 *" — : T .
o o : and 33.6% HIV+MS- (Fig40).
§00% ool I_FiTtE—I HIV-1 /n Vitro CD4+ T-CellS |nfeCt|0n was %’a o e CD4 T-cells from ﬁngolimod_treated gogg w0 Pg _3%_ ;
) T ST T decreased in participants under fingolimod £ | | participants  showed  decreased ~CD4 = = 3 = (1]
. | treatment (HIV+MS+ and HIV-MS+) vs = ! expression compared with fingolimod non- b == D% T — FOT v
HIV In vitro infection : HIV+MS- and HIV-MS- (Fig 2). * o oic treated participants (Fjg4D). T e s
( @ + NL.3Ren (100.000RLUS) ——— | | mlm Fig 4. Phenotypic characterization of T cell subsets.
o ' HIV-MS- HIV¢MS-  HIV+MS+ HIV-MS+ 100 100 . . . e .
o ENGE L A % ® Fingolimod-treated participants showed increased
W o Fig 2. /n vitroHIV-1 infectivity assays. 60 . 20| . 0 . 0
s mbTam et o e \ monocyte frequencies (32.2% HIV+MS+; 34.1%
LIV cRNA quantification 3 E ] 85 HIV-MS+) vs 15.4% HIV-MS- and 9.88% HIV+MS-
. ' [ * Different HIV-1 transcripts (LongLTR, Pol, PolyA and TatRev) significantly e ﬂ 25 = ' ﬁ (FIg5A).
o P . N SR I increased after CD4* T-cells activation in PWH (HIV+MS-) treated and | (.ﬁ na 0 A & = o | ® B cells were markedly reduced in fingolimod-treated
S - o virally suppressed (7.5, 38.7, 74.8 and 1151./-tfolds respectively), while v v v o s v H’“‘*P‘O—.\:T? participants (1.33% HIV+MS+: 0329 HIV-MS+) vs
Resting Activated | o~ I HIV t pt . . . .
cowTedls  cTeds — - — they were barely detected before and after activation in the HIV+MS+ o D) 7.03% HIV-MS- and 7.21% HIV+MS- (Fig58).
| | | B e 13 1. 02 and 3.8-folds r ivelv)(Fo 3). oy
i S > %:::::::::::::::::::::::::::::, “““ L o (1.3.1,0 ?_onchfRS olds epilpeCt el) (P05A39 S P 83 ®* NK cell percentages were largely comparable,
I S — [ multlyspliced—Joamsamsanns . T8 60— =2 . o . )
) R 10 oorss oo motrs 015 | o HIVeMSS (N=1) <0 2 » although reduced in HIV+MS+ (3.68%) (F/g50).
Viral outgrowth assay: ca © BV ED < Y » NK memory-like cells (CD57+NKG2C+) were higher in
e - DAY 0 C [Souiazien % E 104 PN O &j s JI}‘ S o 20 HIV+MS+ (435%) and HIV+MS- (263%) vs HIV-MS+
l\(i:z‘/’/ L | 1 1& A _ Coculture ’\: /i\\\.;'.f.';‘l‘e\ HIV-1.ViraI.Loa_d ‘:; % 10 _3?;0_ HN-_MS- HIV{MS- HIV+I1“S+ HIV_IT"S+ X :%is. HIV-||-MS- |-||v+||v|s+ Hﬁj; (285%) a ﬂd H |V_MS_ (09%>, W|thOUt reaChlng
\ . +aCD3/CD28 — o e ,;.;i,%sg.;._’ Quantificationin | T O 3 — : N N v N= N=5 N=7 N=1 N=3 . . : o o .
estng e s S < oo | | o | statistical significance (F/gbD).
CD4+ T cel Oy aess” e o aiog t E 102 | 278 366 1 Fig 5. Phenotypic characterization of PBMC subpopulations.
. % S ®le ®
Flow cytometry: - m Conclusions
Ly fﬂ“\_ U | o ._ o p s P PP s B ] s 5 We report the first case of MS patient who acquired HIV during fingolimod treatment.
*\‘ o o —' @ @ @ & 5T T T T T Fingolimod restricts HIV infection and replication in vivo and ex vivo leading to indetectable
'l' Fow Oytometry Staining: AR Fig 3. Transcriptionally active reservoir on resting and activated CD4+*T-cells. intact VR.
_ igeindl S — After 91 d Eviral ] . <olated f Potential mechanisms of fingolimod induced restriction are downregulation of CD4, block of CD4* T-
e oy — (er 21 days or virat outgrowtn assay, N0 virons were isolated from cell activation and increased SAMHD1 activity.
I ANLCDS <6 anincn the HIV+MS+ participant. ———— - —
Flow Cytometry Readout ' ' ACKNOWLEDGMENTS: ) Barcelona | i BARCELONA I Wam= L. Ciberinfec ? """ rixaca . .and study participants! N




