Impact of long term supervised Treatment Interruption (T1) in Patients with High CD4+ Cell Count on PBMC DNA Genotype
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Modified ABSTRACT RESULTS

Background

Many patients (pts) with chranic HIV infection with long-term controlled viremia and high CD4+ count asked fo stop HAART because of side

effects. Many pts on HAART would not have. been started on therapy based on todays more conservative guidelines. We present 6 mont

follow-up of PBIMC DNA and plasma RNA loads and genotypes on hese pts in whorm freatment interruption (TT) was deci

Patients and Methods

57 pts were conscutively inclded in thisprospective it study. A1 he tine of (M0), 28 pts hed HIV for
months and 841 (644-1063)/i CD4+ (group T); 29 had 3.3 [2.6; 4] HIV RNA copies/ml, 630 [537-748Y/d CD4+ with a median pre-

AR Cote oo of 416 1396, 45V (oo T Pl ONA exiratsd from paenss FNC o HO and e e

by real-time PCR and analysed according 1o the TAS list 2002 for reverse transcriptase (RT) and protease (PR) genoty,

Results

Considering the entire population at MO, median CDA» count, plasma HIV RNA and proviral DNA loads were 739 (584-962] cells/, 19 [17-

. 12:3 g copies/ 108 PBHC, respectively. A 6 months-TLwos csucated with a medin decrease of 233 (127.346]

e/ o ncrese of 19 [12:28 g KIV RNA cpis/)and on cress n ONA o o 0.5 [0.13-1.14] o coples/ 100 PONC. s
o coun were signfcartly higher i group T han i goup IE (%

When considering M0 mutated ges ot M6 were o folows: = w
o W1 genstype, 2357 remaned unchesoed wih 2 16 mrarions, el 347 Sfred 1o e pes o PR es.

Shfeed To Wi SO oot 12 et manatos S5 kst 13 poymorphc mutetion. 655% remained wichanged w13 meterons o
polymorphism position.

Plasma genotyping in group T pfs showed: for RT sequences: a shiff from mutated fo WT in 66.6% sequences, a lost of 1 to 6 mutations in
23.8% and no change in 9.5%: for PR sequences: no sequence shifted o W, 47% lost 1-3 major mutations, 53% remained unchanged with 1 fo
3 mutations at polymorphism position.

At M6, 3 pts had resumed treatment

s 323% |m 14 mutations withot

Conclusions
Within 24W of T we observed: 1) viral replication replenishes the poal of latently infected cells 2) Despite the repopulation of sensitive
virus in plasma and the loss of some mutations in PBMC within 6 months of STL, resistant HIV-1 still persist in PBJ

INTRODUCTION

The limitations of the drugs used against HIV include their toxicity, their tolerability,
their propensy to induce resistance when not taken with absolute consistency, and
their cost.

In patients with high CD4+ cell counts (patients receiving treatment of chronic
infection with controlled viremia and patients who are receiving HAART now in whom
treatment would not have been started based on current guidelines), we evaluated the
kinetics of HIV RNA and DNA loads and of resistance mutations in PBMC and plasma
after a 6 months period of TI.

PATIENTS AND METHODS

) Study population
57 pts were consecutively included in this prospective pilot-study.

At MO TI, 28 pts had HIV RNA<50 c./ml since 38 [30; 48] months and 841 [644-
1063]/4 CD4+ (group T); 29 had 3.3 [2.6; 4] HIV RNA copies/ml, 630 [537-748)/ul
CD4+ (group TT).

History of previous ART regimens, kinetics of CD4 cell counts and HIV-1-RNA
plasma load since the first ART regimen and during the entire follow-up were
collected. Results are presented Table 1

Blood samples were drawn into EDTA for CD4* count, HIV RNA quantitation,
preparation of 10¢ PBMC aliquots before use for HIV DNA quantification and
analyses of its RT and PR genotypes (MO, M3, M6).

1 HIV-1-RNA quantitation
Plasma HIV-1-RNA levels were determined using bDNA assay (Versant™ HIV-1
RNA 3.0, Bayer, Eragny, France).

71 Quantification of HIV DNA with a Real-Time quantitative PCR (RT-PCR)
Proviral DNA was extracted from patients PBMC at MO and M6 after TI DNA using
the High Pure Viral Nucleic Acid Kit (Roche Diagnostics, Gmbh, Mannheim, Germany)
and was quantified by RT-PCR (LTR gene on LightCycler, Roche Biochemichal). The
HIV-1 provirus load was expressed as the number of HIV-1-DNA copies/10¢ PBMC
(threshold, 1.8 log,, copies/10¢ PBMC).

L RT and protease sequence analyses.

Proviral DNA and plasma RNA RT gene (nucleotides 1-230) and the entire PR gene
were sequenced using the CEQ2000 DNA sequencer (Beckman Coulter Inc.,
Fullerton, CA). We used the TAS list 2002 to consider mutations associated with
antiretroviral resistance.

Table 1. Patient characteristics at inclusion.

cl isti All patients CV<50 CV>50 P
(=57 (=28 (n=29)

Age (years) 24[39,5]  44[415]  43(395] 088
Sex (WF) 2116 19 72 050
Previous treatment

Time from 1* ARV regimen (vears) 614275 5533681 632[51;7.3

Time from 1 HAART (years) 42[3456) 36413152 5[38:58

Nb of previous lines 3(2:4) 2(2:4) 3(2:35 074

Previous mono-bitherapy, n (%) 25054 (46%) 11 (44%) 7@a%) 012
At the time of 1 ARV treatment

CD4+ cell count (celsh) 416[336,577] 408[332; 633] 416[336:532 037

HIVRNA (o910 copiesim) 436,47  41[31;48) 4[%67:44 091
Duration of viral suppression (months) - 40(30,54) -

Nadir CD4+ (before TI) (cels)
Zenith of plasma HIV RNA (ogt0

345 [234; 483) 335[227,508] 357 (248, 430] 064
424[36:47) 385(3.2:4.78] 4.26[37:46]

copiesimi)
ARV regimen at Tl, n (%)
2NRTI+11P 5(10) 1(38) 40167
2NRTI+1NNRTI 19(39) 14(538) 5(208)
3NRTI 9(18) 6(23) 3(125)
2NRTI 10(20) 2(7) 8(333)
other 704) 3115 40167

Pvalue was determined using the U-Mann et Whitney test, Pvalue <0.05 was considered statistically significant.

2 patients resumed HAART at M2 because they were under stress and 1 had
to restart treatment at M1 after a primary-infection symptomatology in
association with thrombocytopenic purpura.

Table 2:
Kinetics of immunological and virological parameters after 6-months TI.
All patients cveso cvsso °
AM6-MO (=57 (n =28) (n=29)
Acpa’ -233 -299 -164 0.04
ettty {-a46; -127] {-427; -107) (-276; -84]
AHIVRNA 19 2.6 1.25 <10
(lo0:0 coptesim (1.24;2.78] [2.1;2.93] [0.67: 1.36])
AwvONA 0.5 061 069 074
GoBue coplesizc” PEMC) 0.13;1.14] [0.11:1.14] [0.19; 1.16])

of r ions in PBMC HLV proviral DNA
durmg ab momhs STIL perlod (Table 3)

When considering mutated sequences at MO, changes at M6 were as follows:
I for RT sequences:
7447 shifted to wild-type
32.3% lost 1-3 mutations without achieving WT genotype
23.5% remained unchanged with 2 to 6 mutations.
U for PR sequences:
¥ 'no sequence shifted to WT
v 28.6% lost 1-2 major mutations
8.6% lost 1 polymorphic mutation
v62.8% remained unchanged with 1 to 3 mutations at polymorphism
position.
L) Most sequences which shifted were isolated from group I patients

Table 3
FBVIC DNA genotype Al patients  CV<80, n=30  CVS80, n=27 "
Resistance related mutations J0 M6 J0 M6 J0 3
RT n=56 n=44 n=30 n=27 n=26 n=20
wr 16 27 14 21 3 6 0.007/0.002
1-3 NRTI/ NNRTI mutations 27 17 14 5 13 12
4-5 NRTI/ NNRTI mutations 10 1 1 o 9 1
6-7 NRTI/ NNRTI mutations 3 1 o o 3 1
PR n=55 n=42 n=28 n=24 n=26 n=24 0.35/0.32
wr 14 16 9 10 5 6
1-3 mutations at polymorphism positions 28 32 16 14 12 16
1-3 major mutations +/- polymorphism 12 5 3 0 9 2
mutations
AM6-MO n=34 n=17 n=17 0.003/NA
RT
“No change 8 (23.5%) 5 3
- Disappearance of 1-2 mutations without. 11 (32.3%) 1 10
‘shift to WT
- Shift to WT 15 (44%) 11 4
PR n=35 n=18 n=17
- No change 22 (62.8%) 13 9
- Disappearance of 1-3 polymorphism 3(8.6%) 2 1
mutations without shift to WT
- Disappearance of 1-2 major mutations 10 (28.6%) 3 7
without shift o WT
- shitlowT o 0 0

VRNV, K2OMIR, M361, L63P, ATAILAIT, V771

pe 6 L
Major P clted musations among the folowing: Va21(7=2), G735 (=), LOOW (1=3), M4 (=1), 54V (1=1), N88D (1),

Disappearance of resistance mutations according to codon positions
(in group II patients) (Figure 1a 1b)

Chargs DN AV P genapes e o Tl o )

Chinges i ONAand RNAHIV-L T genotypes afer montrs T group 1)

 Disappearance of mutations in RT between MO and M6 concerned all
codons and was more dramatic in plasma than in PBMC.

 Significant differences were found between major-PT and secondary-PI.
In the PR, most of the major mutations converted to wild-type within 6
months. In contrast, only few of the secondary mutations disappeared
during the same time period.

DISCUSSION-CONCLUSION

A 6 months-TI in patients with high CD4+ count was

ance of resistance
I-EV RNA during a 6 months STI period (in group IT patients) (Table 4)

IV reststance FLASHA PBMC
Table 4 related mucaions wo us wo us

R0 06 =1 =2 =D =1y

wr 1@ 10668 30115) 6 (0)
1-3 NRTUNNRTI mutations 1@ 4@se)  1360)  12(60)
45 NRTI/ NNRTI mutations 1060 101 9348 1)
6.7 NRTI/ NNRTI mutations 302 0@ 3015 16)

PR.n (%) n=26 n=25 n=26 n=24
wr 808 520) 5092 6 25)
1-3 mutations at polymorphism positions 8(08)  19(76) 12451) 16 (65.6)
1-3 major mutations +/- polymorphism mutations 10 (38.4)  1(3)  9(346)  2(83)

AME-MO

RT,n (%) ne21 =17

No change 2(05) 316

Disappearance of 1-2 mutations without shiftto WT s @ae) 10 (s8.8)

Shiftio T 14 (56.6) yery

PR, n (%) =17 n=17

No change (persistence of 1-3 polymorphism 953 963)

mutations)

Disappearance of 1-3 polymorphism mutations., no 3 169)

shiftto W

Disappearance of 1-2 major mutatians, na shift to W T 8 @7 7@y

Shift 1o T o o

Q for RT sepvences
 866% semences hited from nuteted to WT
e e b o

) Detection of RT + PR mutations
/at MO, of mutatios inplosna» utations i POMC
* at M6, nb of mutations in plasma < mutations

e g 155 g resistont virus was detected n PBMC after re s
) for PR sequences: virus had shifted to drug-sensitive virus
* no sequence shifted to WT

© 47% lost 2-4 major mutations
 53% remained unchanged with 1 to 3
polymorphism position.

mutations ot

and reappearance of wild-type genotypes in PLASMA

associated with.
1 Rebound of HIV RNA and decrease in CD4+ cell counts higher
in patients with undetectable HIV RNA at MO
1 Viral rebound replenished the pool of latently infected cells
1 Kinetics of drug-related mutations after cessation of HAART:
Q Considering PBMC DNA sequences in the whole population:
+ shift to WT occured in 44% RT
+ disappearance of major PI-related mutations in 28.6% PR
Q Ingroup II patients
¥ Plasma RNA RT: shift to WT occured in 66% of sequences
v PBMC DNA RT: shift to WT occured in only 23% of sequences
v In the protease: significant differences between major-PI and
secondary-PI: most o% the major mutations converted to wild-type
within 6 months. In contrast, only few of the secondary mutations
disappeared during the same fime period.
This kinetics illustrated impact of these AmAc changes on viral fitness.
1 Despite the repopulation of sensitive virus in plasma and the
loss of some mutations in PBMC within 6 months of TI, resistant
variants still persist in PBMC and could reemerge, once therapy is
reintroduced, by activation of cell reservoirs that bear resistance mutations,
when the virus replication is not sufficiently suppressed by the new drugs.
71 Both MO plasma HIV RNA (detectable viral load) and PBMC HIV
DNA (undetectable viral load) genotypes should be taken into
account to guide decisions about subsequent therapy after TI.




