KLINIKUM DER UNIVERSITAT ZU KOLN

HIV drug resistance

Martin Daumer
Institute of Virology
University of Cologne

{F Arevir




' KLINIKUM DER UNIVERSITAT ZU KOLN

AIDS in Deutschland (06/2004)

Verteilung nach Diagnosejahr (N=22.928)
(korrigiert flur Meldeverzug; N=23.304)
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Reverse transcriptase (RT)
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Protease (PR)
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Replication cycle and drug targets
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Treatment response

Virus load
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B Combination therapy
(2-6 drugs)
B Aims at reducing

viral load (free virus
In blood plasma)
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B Limited effectiveness
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HIV infection: dynamics

resistance
ﬁ
—
inhibition
0000000000
escape mutants | NRTIs NNRTIs Pls
selective pressure Anti-Retroviral Therapy:

Choose 2-6 drugs from 2

Replication dynamics different drug classes.

cause a high degree of
genetic diversity.

= viral rebound = treatment failure
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How to measure resistance?

B Phenotypic Resistance Testing B Genotypic Resistance Testing
» measures the amount of drug » detects the presence of
that is required to inhibit the mutations known to be

Qg associated with drug resistance

Labour intensive .
» Cycle-sequencing assay

Takes 4-8 weeks,

costs ~1200 € PR: PQITLWQRPLVTVKIGGQL..

[ Result easy to interpret ﬁ RT: PISPIKTVPVRLKPGMDGP..

Standardized kits

Takes a few days,
cheaper: ~360 €

Interpretation challenging

replication (%)
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Genotypic resistance testing

Blood plasma

M Sample
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Reverse Transcription/

1. Polymerase Chain Reaction
RNA extraction of HIV pol gene

» RNA » cDNA —

2. Polymerase Chain Reaction
Protease and Reverse Transcriptase

PCR products <
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>2006100903 Wed Sep 17 13:38:06 CEST 2003. 1302 bases.

CCTCAGATCACTCTTTGGCAGCGACCCTECGTCACAATAAAAGTAGGRGG
{3 = GCAGTTAAAGGAAGCTCTATTAGATACaGGAGCaGATGATACAGTATTAG
faSta fl I e AAGAAATGAATTTGCCaGGAAGRTGGAAACCAAAAHTRATAGGGGGAATT
7 GGAGGTTTTATGAAAGTAAAACAGTATGAGGAAGTACCCATAGAAATCTG
TGGACATAAGGTTACAGGTACAGTAGTAGTAGGACCTACACCTGCCAACA
TAATEGGAAGGAATCTGTEGACTCAGCTEGGTTGCACTTTAAATTTTCCC
ATTAGTCCTaTtGAAACTGTACCAGTAAAATLAAAGCCaGGAATGGATGG
cCCAaAAGTEAAACAATGGCCATLGACAGAAGAAAAAGLAAAAGCATTAG
TAGAAATTTGtacAGAATEGGAAAAGGALGGGAAAATTTCaAAAATTGGG
CCTGAQAATCCATACAATACTCCAGTGTTTGCCATAAAGAAAAAAGACGG
TACTAAATGGAGAAAATTAGTAGATTTCAGAGAACTTAATAAGAGAACTC
AAGACTTCTGGGAAGTTCAATTAGGAATACCACATCCCGGAGGGTTAAAA
AAGAACAAATCAGTAACAGTACTAGATGTGGGTGATGCATATTTTTCART
TCCCTTACAEGAAGACTTCAGGAAGTACACTGCATTTACCATACCTAGTA
CAAACAATGAGACACCAGGGATTAGATACCAGTACAATGTGCTTCCACAG
GGATGGAAAGGATCACCAGCAATATTCCAAAGTAGCATGACAAAAATCTT
AGAGCCCTTTAGAAAACAAAATCCAGAATTAGTTATCTATCAATACGTGG
ATGATTTGTATGTAGGATCEGaCTtAgAaATAGGGCAGCATAGAACaaAA
ATAGACGAacTGAGAGAACATCtgTGgaAGTgGGGGTTTLACACACCAGA
CAAAQAACATCAGAAAGAACCTCCATTTCTTEGGATGGGTTATGAACTCC
ATCCTGATAAATGGACAGTGCAGCCTATAGTGCTGCCAGAAAAAGACAGC
TGGACTGTCAATGACATACAGAAGTTAGTGGGAAAATTGAATTGGGCAAG
TCAaATTTACCCAGGGATTAAAGTAAGGCAATTATGCAAACTCCTTAGAG
GAACCAAAGCACTGACAGAAGTAGTACCTCTAACGGAAGAAGCAGAGCTA
GAACTGGCAGAAAACAGGGAGAT TCEGAAAGAACCAGTACATGGAGTGTA
TTATGaCCCCTCAAAAGAY TTAATAGCAGAAATACAGAAGCAGGGGCAAG

G
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Genotype
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2006100903
Protease

L10F O
M461 0
M46L 0
154M O
L63P O
A71V 0
V82A 0
V3l 1
115V 1
S37N 1
R57K 1
D6OE 1
Q61E 1
162V 1
172T 1
L76V 1
193L 1

2006100903

Reverse Transcriptase

M41L O
E44D 0
S68G 0
K103N O
V1181 0
M184V 0
L210W O
T215Y O
A9SG 1
D121H 1
1135T 1
D177E 1
1178L 1
E203D 1
Q207E 1
R211K 1
L214F 1
1293V 1
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Mutations selected by Pls

Multi-Pl

Resistance: - Y M ! A -
Accumulation 10 32 46 2 82 84 %
of Mutations FIRV | IL VML AFTS V M
L K L v M M | A G V vV I L
Indinavir |10 20 24 32 36 46 54 71 73 77 82 84 90 |
IRV MR | | | IL v VI SA | AFT V M
L K VoL M M | A VoV L
Ritonavir |10 20 32 33 36 46 54 71 77 82 84 90 |
FIRV MR IR IL L VT | AFTS V M
L G | A G V \% | L
Saquinavir | 10 48 54 71 73 77 82 84 90 |
IRV v L VIS I AV M
L D M M A V. V I N L
Nelfinavir | 10 30 36 46 71 77 82 84 88 90 |
FI N | IL VT | AFTS V DS M
L v Mo | | G | L
(Fos)amprenaviﬁ 10 32 46 47 50 54 73 84 90 |
FIRV | IL v v LVM s v M
Lopinavir/ L K L VoL Mo I A G Vool L
ri‘zg:]a‘i‘/‘i’; (10 20 24 32 33 46 47 50 53 54 63 71 73 82 84 90 |
FIRV. MR I I F IL VA VoL owoop VT s AFTS V M
L K L V. L M M G | | A G v N L
Atazanavir |10 20 24 32 33 36 46 48 50 54 71 73 82 84 8 90 |
IFV RMI 1 I T TRY; | v oL L V CSTA A S M
: : L K L M | Voo L
Tipranavir
/rri)tonavir 10 20 33 il - 82 84 90 |
IV MLT IF | v AFLT V M
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Defining resistance

M184V L210W
res. res.
T215Y
cut-off |
r—
M41L
SUSC. SUSC. M184V
Lamivudine, 3TC Zidovudine, ZDV/AZT
(NRTI) (NRTI)
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Algorithms for genotype interpretation

Stanford HIV Drug Resistance Database

Advanced
Biclogical
Laboratories

Regalnst v6.2 HIV ViroScorer™ v1.0
ANRS AC11
(O
p virco
genOzphenO vers.0 VirtualPhenotype

a Uil’OSEQTM HIV-1 Genotyping System

TRUGENE HIV-1 Genotyping Test
RetroGram™

Decision Support System
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Genotype-phenotype pairs

900 clinical
samples

Genotyping Phenotyping

|ZDV |ddC | LPV

~KVIGSVLIGPTPANT IGRSLM.. 2.1 5.9 .. 1.9
~KVVGTVLVGPTPANT IGRNLM.. 5.3 7.2 .. 13.0
~KVIGSVLVGHTPSNI IGRNMM... 406.0 123.3 .. 88.7
~KVVGTVLIGPTPVNVIGRNLM.. 13.7 24.8 .. 2.5

Regression model
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Viradapt study

60 r :
randomized study open study
< < 50
o=
= _E| 40
T
S~
3 L,
3 31.3
Q i 25.7

2o 2 p=0.002
L O (Fisher’s exact test)
= C\\/l 10 r 12.5
¥

0
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n=65 n=43
" Durant J et al. Lancet. 1999; 353:2195
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geno2pheno based therapy switches

50 - What about the other 50% ?
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