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Background:. Perssence of dud andtrige d ass nuti dug
(MDR) res gant vruses acqured duri ng pri mary HV i rfection
(PH) may affect vrdog cal and treament oucomes. Th's
study conpares the genayp ¢ evd uion and fitness of MDR
and wl dtype viruses presert in PH

Met hods: Longtud nd sequence and ys s was perfor ned on
dasma o PBMC sampl es olta ned fromPH patients wth
WT, snde-dass, o MDRirfections. Changes in genaype
and virema were assessedinrd aiontord dive vral fitness.



Results. MDR irfedions perssted over the entire sudy peri od
rangng from 1to 5 yearsinthe absence of artiretrovrd (ARV)
therapy aml a tothat observedin PH wth WI' uMrus. Ths was
unike MDRI rfectionsinsouwce pathers wherethetygcd paten
o WI ougrowh was observed wthn 12 weeks d treat ment
Interupion Mrd isolaes were oltaned and expanded from PHI
patients wth WI o MDR irfections. As expected, MDR vruses
wer e redicativdy urfit wth severdy conpromsed reverse
transcrig ase ( RT) adivty and were cond stertly ou-conpeted by
WT Mvrusin dud irfedion experiments. Neverthe ess, desptethar
redicative d sadvantage, MDR vruses nantanedlevd s d
Ifectivty (TA D50), conparad eto WI' vrus. Rantroducti on o
sd ective antirgrovrd (ARV) drug pressure dlons for mnor MDR
variantstoreemerge, overtakng WI vrus. Insone cases, MDR
vruses were assodaedwthlowvrema.



Conclus ons: These resdtsindca etha MDR vruses
expressed fdlon ng PH can estadish pers s ent
Ifections desptetheiri npared redicati ve conpet ence.
Inths context, genaypcandyss a thetime o inti d
patient presentationwll be animportant cons der aion
fa opti mzati on of ARVt herapy.



S udy Ob| ecti ves

 Prevd ence of Drug Resistancein PH

 Genotypic evd ution of MDR Inf ections over
ti ne.

* | npact of MDRIinfectionon virema and CD4
cdl count

e Mrd fitness of MDR wviruses rd aiveto WI
VIT US



TABLE 1. Transmission of MDR in primary HIV-1 infection

Patient Codon substitutions associated with drug resistance
NRTI mutations NNRTI mutations Pl mutations
1 41L; 67N; 69N; 70R; |100l; 103N 101; 361; 54V; 63P;
74V; 184V; 215F; 71V; 73S; 82V; 90M
219Q
2 41L; 184V; 215Y 103N, 179E 48V; 63P; 71V; 73S;
771; 82A; 90M
3 None 103N 101; 54V; 63P; 71V,
82T; 84V; 90M
4 184V; 215Y 103N 771
5 184V 108l 20R, 771
6 41L; 67N; 210W; None 63P; 71V; 73S; 90M
215Y
7 41L; 215Y 101E None
8 41L; 215Y 101E None




MONTREAL PRIMARY HIV -1 (PHI) COHORT STUDY

137 PHI CASES
1997-2001

Baseline,
Follow-up with or
without antiretroviral
therapy

ARV Sensitive
(89%)
SECONDARY

MUTATIONS*
n= 90/128

NO
MUTATIONS

n=24/128

(19%) (70%)
SECONDARY MDR

(9%)

HIV-1

Genotyping

Viral Load

CD4 Cell Count

ARV Resistant
(11%)

SINGLE
CLASS

MDR

n = 8/128

MUTATIONS (6.2%)

n = 6/128
(4.9%)

*Secondary resistance mutations do not confer phenotypic resistance on their own



ONE TO FOUR YEAR FOLLOW-UP OF THE 8
CASES WITH MDR INFECTIONS

Untreated
MDR & Source
Partners ( n= 3)

ISOLATION
OF WT
AND MDR
VIRUS

Genotyping &
Phenotyping
in vitro

Fitness

Assays

Viremia and CD4
count over time

HIV-1 Genotyping
Ultralow Genotyping
LIPA Testing
Phenotyping

in vitro
Infectivity & RT
Activity

Treated
MDR (n =5)




Genotype of viral quasispecies over time in untreated PHI patient 1

‘l’)‘;zetk szl‘lrri'e Codon substitutions associated with drug resistance
PHI NRTI mutations NNRTI PI mutations
mutations

PHI patient 1

16* Plasma 41L; 67N; 69N; 70R; 1001; 103N 101; 361; 54V; 63P; 71V; 73S; 82V;
& 74V; 184V; 215F; 219Q 90M
PBMC
24 Plasma 41L; 67N; 69N; 74V; 100I; 103N 10I; 63P, 71V, 73S; 90M
70R; 184V; 215F; 219Q
30 Plasma 41L; 67N; 69N; 74V, 100I; 103N 101; 63P, 71V, 73S; 90M
70R; 184V; 215F; 219Q
42 Plasma 70K/R; 184V None 10I; 63P, 71V, 73S; 90M
44 Plasma 184V None 101; 63P, 71V, 73S; 90M
52 Plasma | 1.7 8\% VA% None 101; 63P, 71V, 73S; 90M
52 PBMC None None 101; 63P, 71V, 73S; 90M

Source Partner 1

16 * Plasma 41L; 67N; 69N; 70R; 1001; 103N 101; 361; 54V; 63P, 71V, 73S; 821/V;
& 74V; 184V; 215F; 219Q I0M
PBMC
TI Plasma None None None
&
PBMC

*Initial time of presentation
Virus was also isolated from Source Partner 1 following treatment interruption (TT)




Genotype of viral quasispecies over time in untreated PHI patient 2

Week | Viral Codon substitutions associated with drug resistance
post- | source NRTI NNRTI PI mutations
PHI mutations mutations
PHI patient 2
8* Plasma |[41L; 184V; 103N, 179E 48V; 63P; 71V; 73S; 771;
215Y 82A; 90M
| Plasma |41L; 184V; 103N, 179E 48G/V; 63P; 71V; 771; 82A;
215Y 90M
24,28 | Plasma |[41L; 184V; 103N, 179E 63P; 71V; 771; 82A; 90M
215Y
32 Plasma |41L; 184V/M; |103N, 179E 63P; 71V; 771; 82A; 90M
215Y
36 Plasma |41L;215Y 103N, 179E 63P; 71V; 771; 82A; 90M
47 Plasma |41L;215C 103N, 179E 63P; 71V; 771; 82A; 90M
47 PBMC |41L; 215C 103N, 179E 63P; 71V; 771; 82A; 90M
Source partner 2
8* Plasma (41L;184V; 103N; 179E 48V; 63P; 711V; VT71; 73S;
215Y 82A; 90M

*designates time of first presentation




Genotype of viral quasispecies over time in PHI case 3 who
acquired MDR from source partner 3 who underwent treatment
interruption (TI)

Week Codon substitutions associated with drug
Post-PHI | Sample resistance
NRTI NNRTI Pl mutations
mutations | mutations
PHI patient 3
14* Plasma |None 103N 101; 54V; 63P; 71V;
82T; 84V; 90M
14* PBMC |None 103N 101; 54V; 63P; 71V,
82T; 84V; 90M
18, 20, Plasma |None 103N 101; 54V; 63P; 71V;
24, 28 82T; 84V; 90M
32 Plasma |None 103N 101; 54V; 63P; 71V;
82T; 90M
36 Plasma |None 103N 101; 54V; 63P; 71V;
82T; 90M
Source partner 3
14* Plasma & | None 181C/Y; 103N | 10l; 46l1; 54V; 63P; 71V;
PBMC 82T; 84V; 90M
Post-Tl | Plasma & | None None 63P
(3 years) | PBMC
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MDR Viruses have lmp ared
Replicative Htness Rel ative to WT

Mrus
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Dual competitive infections in vitro with MDR and WT

viruses
MDR:WT TR NRTI NNRTI Primary Pl
Ratio Infection
Single Infections
WT 1-10 WT WT WT
MDR 1-10 MDR MDR MDR
Dual Infections
10:90 1-10 WT WT WT
20:80 1-10 WT WT WT
30:70 1-10 WT WT WT
40:60 1-10 WT WT WT
50:50 1 WT/MDR WT/MDR WT/MDR
2-10 WT WT WT
70:30 1-3 WT/MDR WT/MDR WT/MDR
4-10 WT WT WT
85:15 1 MDR MDR MDR
2-3 WT/MDR WT/MDR WT/MDR
4-10 WT WT WT
90:10 or 1-2 MDR MDR MDR
94: 6 3-5 WT/MDR WT/MDR WT/MDR
6-10 WT WT WT
98:2 1-5 MDR MDR MDR
6-8 WT/MDR WT/MDR WT/MDR
>9-10 WT WT WT

Infections were followed in tissue culture, sequencing for WT, MDR, or WT/MDR mixtures




MDR irfections susta nlower RT
activMty as compared to WT
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Re-sd ection d MDR Mruses harbaring 18 mut ations wth 3TC and
Nevirap ne dug pressure
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Conclusions

6. 2% of PH cases have MDRI nfections
These MDRI nfections persist over ti ne
MDR I nfections can be associaedwthl|ow
virem a

MDR I nfections arereplicativd y unfit
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