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Utility of Resistance Monitoring In
HIV Disease Management

» Guide choice of initial regime
— Transmitted resistance is increasing

» Understand reason for failure
—Resistant virus, adherence problem etc.

* Guide choice of next therapy
— Rule out drugs where resistance has developed
— Rule in drugs to which virus is sensitive
— Protect new drugs by Identifying most active partners



Genotyping & Phenotyping:
Assay Principles
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Antiviral Definitions
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Antivirogram™ Report

Drugs Susceptibility of patient cample

gTr-ade- name éﬁenerur- name ﬁFuld Rezistance

All 14 approved NRTIs, NNRTIs & Pls reported (plus adefovir)
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1. Drugs tested
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ivirogram™ Report
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HIV-1 Drug Resistance Mutations
(changes relative to HXB2-D)

MNRTI
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Ecﬂ T YircoGEN™ HIV-1 Report
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VircoGEN™ Report

!:;ﬂ WA N T rcn z —— — = m"
ZEmple R

¥ il 116123 con

1. Drugs tested

Z. Pl mutations

(trade & generic
names)

R il ] taa 35 ﬁ
SR BT WG 191G 21 iy
Fi I C i el
T

vl v e | P 5o &
i E vl et of B i snanee
Sadenenl Fesstanse
TWosnceal Fsmslacs

2. Interpretation

1 Bd ol i

W b 0 | i 6

[ PO 50t Corman onmubslons

4. Mutations
found/drug




Linking Genotypes & Phenotypes:

Resistance Database

Phenotypic
Database

> 25,000

Genotypic
Database

> 10,000

Sequence

Virtual Phenotype




DNA Sequence

g

GAG PRO RT

CARATGAARGATTGTACTGAGAGACAGGCTAATTTTTTAGGGAAGATCTGGCCTTECTACAAGGGAAGGCCAGGGAATTTTCTTCAGAG CAGACCAGAG
CCAACAGCCCCACCAGAAGAGAGCTTCAGGTCT GGG G TAGAGACAACAACTCCOCCTCAGAAGCAGZAGCCGATAGACARGEAACTGTATCCT TTAALC
TTCECTCAGGTCACTCTT TG GCAACGACCCCTEG TCACAATAMAGATAGG GGG ELAACTASRAGGAAGCTCTATTAGATACAG FAGCAGATZATACAGTA

TTAGAAGAAATGAGTTTGCCAGGAAGAT GEAAACCAAMAATGATAG GGG EAATTGEAGGTTTTATCAAAGTAAGACAGTATGATCAGATACTCATA
TCTGTeGACATARAGCTATAGGTACAGTATTAGTAGGACCTACACC TG TCAACATAAT TG RAAGAAATCTGTTHACTCAGATT GG TTGCACT T T AR
CCCATTAGCCCTATTGAGACTGTACCAGTAAMATTAAAGLCAGHAATGGAT GGOCCAARAGRTTAAACAAT GECCAT T EACAGAAZASAA AT AR
TAGTAGAAATTTGTACAGAGATGEARAAGGAAGGEAASATTTCAARAATTGEGCCTGAAAATCCATACAATACTCCAGTAT TT GOCAT AMAGARAAY
CAGTACTAAATGEAGAAPATTAGTAGATTTCAGAGAACT TAATAAGAGAACTCAAGACTTET GG EAAGTTCAAT TAGGAATACCACATCCCGCAG R
ARG AR AATCAGTAACAGTACTGGATG TG GG TEATGCATATTTTTCAGTTCCO T TAGAT GAAGACTTCAGGAAGTATACTGCATTTACCATA
GTATAMACAAT GAGACACCAGGGATTAGATATCAGTACAATGTECTTCCACAGGGAT GEAAAGGATCACCAGCAATATTCCAAAG TAGCAT GACAR
TCTTAGAGCCTTT TAGARAACAASATCCAGACATAGTTATCTATCAATACATGGATGATTTGTATGTAGGATCTGACTTAGASATAGGGLAGCATA
AAPATAGAGGAGCTEAGACAACATCTGTTGAGGTGGEGACT TACCACACCAGACAA A AACAT CAGARAAGAACCTCCATTCCTTTGGATGGGTTAT
CTCCATCCTGATARAAT GGACAGTACAGCCTATAGTGCT R CCAGAAAAAGACAGCTGRACTGTCAAT GACATACAGAAGTTAGT GEGEARAT T GAAT]
GCAAGTCAGATTTACCCAGG AT TASAGTAAGGCAATTATGTAAACTCCT TAGAGGAACCAAAGCACTAACAGAAGTAATACCAL TAACAGAAGAA
GAGCTAGAACT GECAGAAAACAGAGAGATTCTAMAAGAACCAGTACATGGAGTGTATTATGACCCAT CAAAAGACT TAATAG CAGAAAT ACAGAAIG
GEGCAAGGECCAATGEACATATCAAATTTATCAAGAGCCATTTAAASATCT GARAAACAGZAAAATAT GOAAGAAT GAGGGGTGCCCACACTAAT GAT
AAACAATTAACAGAGGCAGT GLAAAAAATAACCACAGASAGCATAGTAATAT GGG EAAAGACTCCTAAATTTARAC T GCCCAT AT ARAAG G ARACAT
PAEALCA

LTI
LTTTT
JNINE
S5 0,
ETTA
CTA
0 0,
b 20 B,
A,
TGE
I
C A5
5T 2,
GGG

Sequence text ===p import into VircoGEN II



Example of Search

» Sequence with protease inhibitor
mutations:

* 101, 461, 71V, 771, 82A, 84V, S0V
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Technology Approval

» Kit Based Assays
— FDA Approval

» Service Based Assays
— Lab accreditation



Technology Approval

* Virco’s Accreditation’s:

- Europe : EN 45001
- US : CLIA, College American Pathologists,
New York State

* LabCorp’s Accreditation’s:

- US : CLIA, College American Pathologists,
New York State



Recent Internal QA Data

* Variation of wild-type reference IC,, values

—less than 3-fold over a period of >1 year
(1700 to »2200 determinations per compound)



Wild-type reference IC,, values (uM)
>1 year period of repeat testing

n Mean Median | Low 95% CI | Up 95% (I
Zidovudine | 2202 | 0.0494 0.0552 0.0481 0.0507
Lamivudine| 2116 | 2.1154 2.0048 2.0578 2.1747
Didanosine | 2087 | 5.1856 56,1319 5.0475 5.3276
Zalcitabine | 2041 | 1.2882 1.4867 1.2576 1.3197
Stavudine | 2054 | 2.0549 1.9192 1.9894 2.1226
Nevirapine | 2103 | 0.0207 0.0211 0.0202 0.0212
Delavirdine | 2213 | 0.0076 0.0080 0.0074 0.0078
Efavirenz | 1720 | 0.0007 0.0006 0.0006 0.0007
Indinavir | 2168 | 0.0186 0.0191 0.0182 0.0190
Ritonavir | 2172 | 0.0283 0.0294 0.0277 0.0290
Nelfinavir | 2236 | 0.0182 0.0175 0.0178 0.0185
Saquinavir | 2261 | 0.0053 0.0062 0.0051 0.0054




Recent Internal QA Data

* Inter-assay reproducibility (16 samples x10)

Phenotype:
— variation in obtained IC;, values: 1.2 to 2.5 fold

Genotype:

— Nucleotide variation (1697bp/sample). 0.30 £ 0.19 %
(99.7% accurate)

— Amino acid variation (565aa/sample) : 0.14 £ 0.11 %
(about 99.9% accurate)



Recent Internal QA Data
* HIV-1 Subtype Analysis:

— Amplification & successful genotyping &
phenotyping has been demonstrated for all

Group M (A-H) subtypes of HIV-1
(De Bethune et af., 1999)

* Sensitivity:

— About 95% of samples with viral load >1000
copies/ml successful



Summary

* Antivirogram™ (phenotyping)

* High volume, accurate, miniaturised format
* VircoGEN™ (genotyping)

* Use of database enhances Interpretation

* QA & accreditation is in place

* Virco’s large relational phenotype-
genotype database enables ‘virtual
phenotypes’ to be derived from genotyping



