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Background At baseline pyrosequencing, no minor variants of primary raltegravir-resistance mutations Primary raltegravir resistance mutations not detected at baseline

Recent studies have ana]ysed N integrase strand transfer inhibitor (|nST|) najive patients certain Speciﬁc HIV-1 W|th a prevalence Of 201% were found were SeleCtEd at failure together W|th knOWH SeCOndary mUtationS and the nOV9| T112A

Integrase (IN) mutations associated with resistance to raltegrauvir.
Their assessment by parallel allele-specific sequencing and allele-specific-PCR showed no association with Fig.2. Comparison of mutation detectability with Sanger sequencing and

_ Tab.4. Prevalence of raltegravir resistance mutations using 454-Pyrosequencing
454 pyrosequencing

virological response to raltegravir (Liu et al, CROI 2009, Charpentier et al, CROI 2009). | L E T T F E G G Y Y Y Q Q v N E G
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*IN 454 pyrosequencing covered IN region from aa 66 up to aal63; IN haplotypes covered aal30 up to aal63. 1 3.2 01 01 L
Tab.3. Baseline pyrosequencing prevalence of Stanford raltegravir resistance mutations » S s | 340 s |
IN phenotyping was performed by homologous recombination of IN region with a IN-deleted HXB2-based according to virologic response at 24 weeks M I o
backbone. Recombinant viruses were titrated and tested for raltegravir and elvitegravir susceptibility. o 2, 08 o e T A S Overall Frequency ;: gz ég 12
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*The durability of antiretroviral and immunological activity was assessed by the following endpoints measured at Mutation Frequency Reads Range Frequency Reads Range Sign. & 151 0 4.7 0.3
weeks 24: HIV RNA <50 copies/mL, HIV RNA <400 copies/mL, change from baseline in plasma HIV RNA (log,, . (N=14) . N('V"“"V'a’;) . (N=9)¢y . ('V"""V'a;) N % g L5 0 | 57 03 — 03
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«Stanford raltegravir-resistance mutations (primary: N155H, Q148H/R/K, Y143R/C; and secondary. L74M, E92Q, E92Q 0 0 : - 0 0 . . 0 0 . o s 5 =3 oE
T97A, F121Y, E138A/K, Gl4OA/S, Y143H, Sl47G, V151l, NlSSS, E157Q, G163R, |203|V|, 823OR/N) have been T97A 4 286 |29-6941 0.2-99.0 y) 22.1 21-54 0.3-0.3 6 26.1 NS o 63 0 3.6
ana|yzed_ Mutations detected at levels >0.1% (With >10 reads) were considered minor variants. F121Y 1 71 75 06 0 0 0 0 1 43 NS In red raltegravir primary resistance mutations; *T112A is a novel mutation analyzed; ** Months after raltegravir interruption
E138K 2 14.3 15-23 0.3-04 1 11.1 16 0.2 3 13.0 NS . : .
R | At baseline, primary mutations N155H and Y143R were completely absent (O reads among > 200,000 IN sequences).
G140A 0 0 0 0 0 0
esults 1405 0 0 0 0 . . Primary mutations Q148H/R and Y143C/H detected only below the limits of the assay reliability (reads <0.1%), were found in
Y143H 0 0 0 0 0 0 both responding and not responding patients. The presence of these mutations at baseline was not associated with development
At baseline, Sanger sequences showed only secondary (and not primary) ¥143C 0 0 0 0 0 0 of the same mutation at failure.
raltegravir-resistance mutations Y143R 0 0 0 0 0 0 Pre-existing secondary resistance mutations at low frequency (<0.4%) did not emerge at failure as major variants.
Q148H 0 0 0 0 0 0
Tab.1. Patients characteristics Tab.2. Baseline prevalence of mutations associated Q148R 0 0 0 0 0 0 The combination of N155H and Y143C at failure was associated with high phenotypic resistance to
with resistance to raltegravir N155H 0 0 0 0 0 0 raltegravir
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B Resistance Frequency Resistance Frequency £157 0 0 ) . ) ) Tab.5. Phenotypic effects of integrase mutations Fig.4. Haplotypes detected over time in patient 229
% Male 69 Associated (% N=111) Associated (% N=111) a ~ — e — e —
Median CD4 Ce” MUtationS MUtationS G163R 0 0 - - ! 111 >00 86 ! 43 N> eI (ml::lfs) (log,, copies/mL) Mutations EIvitegravgir Raltegrav?r 3Y143C’N155H’K156N H ) Contbko et
count (IQR) 155 (66-264) In red Raltegravir primary resistance mutations 0 4.9 T97A 1.22 1.2 o 80% e
Cells/mM? L74M 0 V151l| 0.9 (1) 1 5.0 T97A, Y143R 5.2 33.1 . oty
ells/m 3 5.2 T97A, Y143R 4.2 30.9 B Color by
: At Baseline for 23 patients (14 failing and 9 responding to raltegravir treatment) pyrosequencing was performed and amon - 7 5.1 T97A, Y143R, TL12A/T, S119/T 6.7 43.7
Median HIV RNA E92Q 0 N155S 0.9 ( 1) p ( g . p g . g . ) py q : g p g 9 4.8 T97A, Y143R, T112A/T 7.5 96.1 - F
(IQR) 4.4 (35-5.1) >200,000 IN sequences analyzed, no minor variants of primary raltegravir mutations with a reads prevalence >0.1% were 12 48 T97A, Y143R, T1124, 1203M 14.2 205.5 (,, o
. . . N155H O : 0 4.4 No resistance mutations 0.8 1.2 @ IE
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Mutations 4.2£06 o) respectively) with a frequency ranging from 0.25 to 98% of viral species (Fig.2, Tab.3). o 0 53 No resistance mutations 1.05 0.77 5 | KN e B
: i i i ) 3 5.1 N155H 29.49 4.52 c o -5
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: . . . . . . . . . . . L — o
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Fig.3. Quasispecies copy number in failing and responding patients 11 4.1 N155H, Y143C 114.4 493.2

Fig.1l. Patients achieving HIV RNA <50 or

<400 copies/mL during raltegravir treatment Failing Patients N=14 Responding Patients N=9 In red bold raltegravir primary resistance mutations; In black bold raltegravir
secondary resistance mutations

Time (Months)

—e—Patients achieving HIV RNA < 400 cps/mL  —#—Patients achieving HIV RNA < 50 cps/mL 10000000
100.0 . -‘_ At failure, all patients carrying the primary mutations N155H, Q148H/R or Y143R, with other secondary mutations (E92A/Q,
90.0 0o 836 S . P S, _— —_— G140S, T97A), showed a Fold Change >30-100 for raltegravir (Tab.5).
" o0 m1 gé In patient 229, we found the combination of two primary mutations, Y143C and N155H, by both Sanger-sequencing and 454-
3 o0 / 5;8/-————-""’ = g pyrosequencing. Y143C and N155H mutations were highly prevalent and both mutations appeared for more than 80% on same
s 000 /45 7/ =8 1000004 e haplotypes (Fig.4; Tab.5). The combination of these mutations showed a very high phenotypic resistance, particularly for
@ 500 / )./ S % — — raltegravir (FC raltegravir = 493.2; FC elvitegravir = 114.4; Tab.5)
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[¥] O T —_ -
5 300 1/ . - Conclusions
20.0 27 . . o . . :
0o 8-1// §§ . In our dataset of InSTIl-nalve patients, pre-existing raltegravir resistance is a rare event, and when
: 4 S = . . . . . .
- /2.7| | present, is confined to a restricted minority of secondary variants only.
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111)  (90)  (55)  (74)  (51)  (90)  (75)  (68)  (45) 100— *The detected secondary mutations with reads >0.1% and copy number >2000 were found in both
:Neeks) responding and not responding patients.
N pts [ | | | [ | | | | I
PrA - H2IY Bk VBT GTeIR PR F2ly - Busk - VI G1edR Additional studies in larger populations are needed to fully characterize the importance and clinical
At week 24, 90 patients had available viral load values. During raltegravir treatment, a sharp decrease of viral load - : : -
. o . | . . . . . . . relevance of the baseline integrase minor variants.
was observed in the majority of patients: 61 out 90 (67.8%) of patients achieved HIV RNA <50 copies/mL and 77 Recently, the presence of NNRTI resistance K103N minor quasispecies, detected by AS-PCR , with copy number >2000 (% d
(85.6%) achieved HIV RNA <400 copies/mL at 24 week (Fig.1). reads X HIV RNA copies/ml) was associated with virologic failure to first line Efavirenz containing regimen (Goodman et al. ‘Based on this evidence, IN genotyping in all patients before raltegravir treatment may not be cost
| | o | Antivir. Ther. 14 Suppl 1:A43). . ’ . . .
At baseline Sanger sequences showed only secondary (and not primary) raltegravir resistance mutations (Tab.2). | o PP | )h ; ; ; e b | T o6 and ] effective and should not be recommended today, at least until evidence of transmitted drug
Overall, only T97A, G140A, N155S, V1511 and G163R were present with a prevalence of 0.9% of patients. Patients In Raltegravir naive patients, the detected secondary mutations by pyrosequencing with reads >0.1% and copy number >2000 resistance to InSTI, or the clinical relevance of IN minor-variants/polymorphisms will be determined.

carrying T97A, V151l and G163R mutations at baseline did not achieve virologic success at 24 weeks. were found in both responding and not responding patients (Fig.3).



