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Abstract

BackgroundResistance testing is increasingly accepted aslantguiding the selection of human
immunodeficiency virus type 1 (HIV-1) antiretroMitaerapy in HIV-1 infected individuals who faileir
current regimen.

ObjectivesTo descriptively compare the correlation betweealogic treatment response and results using
three genotypic HIV-1 drug resistance interpretasigstems: the VERSANTHIV-1 Resistance Assay (LiPA)
system and two sequence-based interpretation system

Study designSpecimens from 213 HIV-1-infected subjects, eitftarting 6 = 104) or switching tor(= 109) a
regimen of three or four anti retroviral drugs, &epllected retrospectively at baseline and aft@ioBths of
uninterrupted therapy. The correlation between Wadl change and the number of predicted activggiuthe
treatment regimen was assessed. An interpretatonitam was recently developed to process VERSANT
HIV-1 Resistance Assay (LiPA) data. The number ovadrugs predicted using this algorithm was rank
correlated with the viral load change over a 3-rhdrgatment period. For comparison, a similar dateen was
made using two sequence-based algorithms (REGAovessb and VGI GuideLines™ Rules 4.0), both applied
on the same sequences.

Results:Statistically significantf§<0.05) correlation coefficients for each of thesthHIV-1 drug resistance
interpretation systems were observed in the traatexeperienced subjects on a 3-drug regimen (-0(BS8,
and -0.42, respectively) as well as on a 4-drugmeg (-0.33, -0.31, and -0.37, respectively). Hogremo
significant correlation was observed in treatmesitra subjects, probably due to the very low fregyenf drug
resistance in these subjects.

Conclusion:All three genotypic drug resistance interpretaggatems (LiPA version 1, REGA version 5.5, and
VGI GuideLines™ Rules 4.0) were statistically siggahtly correlated with virologic therapy resporse
measured by viral load testing.

Keywords: HIV-1; Antiretroviral drug resistance; Interpretatialgorithm; Line probe assay

1. Introduction

Resistance testing is increasingly accepted aslantguiding the selection of human immunodeficignirus
type 1 (HIV-1) antiretroviral therapy in HIV-1 inféed individuals who fail their current regimen (&tih et al.,
2003; The EuroGuidelines Group for HIV Resistanc®130More recently, resistance testing has been
recommended for acute or recent (i.e., within 12thg) infection and for treatment-naive individualth
established infection as well (Hirsch et al., 2008]e et al., 2002). Genotypic assays, includingAd
sequencing and reverse-hybridization line probkrtiegies such as the line probe assay (LiPA), areiatly
used to identify mutations associated with redustesteptibility to HIV-1 antiretroviral drugs (Schii et al.,
2000). These tests require interpretation of thetygic resistance profile results to aid treatimggcians in
making recommendations for therapy changes (Vandaatral., 2001). For this reason, interpretation
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algorithms have been developed for DNA sequencasget systems.

The LiPA technique differs from sequencing in thatrity detects specific mutations known to be asgedi
with drug resistance and their respective wild-tgpgquences. Therefore, a LiPA-based HIV-1 drug eesist
interpretation system was developed. To validateititerpretation system, well-defined clinical Spens from
both treatment-naive and treatment-experienced HiMected subjects were retrospectively analynedl i
multicenter study. The main objective of the studyswo determine whetherthere was a correlationdeivthe
number of active drugs predicted using the LiPAaystbased on VERSANTHIV-1 Resistance Assay (LiPA)
results, and viral load change over a 3-monthrmeat period. A similar correlation was calculatedtivo
sequencing-based HIV-1 drug resistance interpogtatystems (REGA version 5.5 (Van Laethem et al.2R00
and VGI GuideLines™ Rules 4.0).

2. Materialsand methods
2.1. Plasma specimens from individuals infected Witt-1

Stored ethylenediaminetetraacetic acid (EDTA) plaspgeimens, collected from HIV-1-infected subjecttha
time of therapy switchn(= 109) or therapy starti(= 104) between 1999 and 2001 (except for five spatime
collected in 1998) in seven European centers andnoBeazil, were tested retrospectively. Only spasis with
an HIV-1 concentration of 500 HIV RNA copies/mltdgher were included in the study. All highly aetiv
antiretroviral therapy (HAART) regimens consisteccombinations of three orfourof the following 15uds:
zidovudine (ZDV or AZT), didanosine (ddl), zalcitabifaeC), lamivudine (3TC), stavudine (d4T), aba-cavir
(ABC), nevirapine (NVP), delavirdine (DLV), efavireEFV), saquinavir (SQV), indinavir (IDV), nelfinav
(NFV), amprenavir (APV), ritonavir (RTV), and lopivia (LPV). In case RTV was administered to boost pthe
protease inhibitors, it was not counted as a sépdrag.

Subjects remained on their new therapy for at [@8asbnths without treatment interruption. All oetBpecimens
studied were obtained from individuals who, acaagdio the clinical investigator, adhered to thespribed
treatment regimen during this period. Individualsose treatment regimen had not been guided by g@not
results were preferentially selectédiH124). Specimens from 89 additional individuals vitaal received
genotype-directed therapy change were also selected

Viral load data were available at baseline and &fteonths of therapy (range 2-6 months). The asssgd to
determine viral load included the Amplicor HIV-1 Mitor Assay (Roche, Basel, Switzerland), NucliS&s-
Assay (Organon Technika, Turnhout, Belgium), and ¢cined DNA (bDNA) Quantiplex HIV Assay (Bayer

Corporation, Tarry town, NY).

Different aliquots of the same specimens were feeB@NA sequencing and LiPA testing. For most of the
specimens obtained from treatment-naive subje®igy Bequencing was performed in parallel with LIPA
testing, whereas for all specimens obtained fraatiment-experienced subjects, DNA sequencing was
performed prior to LiPA testing.

2.2. Systems for detecting HIV-1 drug resistance
2.2.1. LiPA system

A recently developed interpretation algorithm for LiRAs applied to the results obtained with the VERFAN
HIV-1 Resistance Assay (LiPA) and is presented ind &b

The three different VERSANTHIV-1 Resistance Assay (LiPA) strips (designatedrPI®-84, PRO 90, and

RT) contain oligonucleotide probes in lines for il type, mutant type, or polymorphisms at 19 stdd

codons of the protease and reverse transcriptaQeréBions of theol gene that are most frequently associated
with drug susceptibility (Celis et al., 2002; De &ret al., 2000). Extraction and RT-PCR was perforosng

the QlAamy Viral RNA Mini kit and QIAGEN® OneStep RT-PCR kit (Qiagen, Westburg b.v, Leusilba,
Netherlands) according to the manufacturer's insitms. Tests were performed using the VERSAMITV-1

RT Resistance (LiPA) and VERSANHIV-1 Protease Resistance (LiPA) Assays (Bayer G@ation, available
for research use only) according to the manufactuirstructions. All strips were run on the semriesnated
Auto-LiPA system using protocol HIV version 5. The tedian performing the assay read the strips visually.
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The LiPA interpretation system (version 1) proce348eRSANT® HIV-1 Protease Resistance and VERSANT
HIV-1 RT Resistance (LiPA) Assay results and provide®utput of "resistance, score = 0", "no indaratf
resistance, score =1", or "inconclusive resultbagged with an indeterminate result on LiPA forteat 14
FDA-EMEA-approved drags at the time of the studyhwilite exception of LPV. The "inconclusive result' cal
for a given drag was scored as 0.9 in treatmenenslibjects and as 0.5 in treatment-experiencgdasbThis
distinction was made because indeterminate resnltsPA are more likely to represent mutated codans
treatment-experienced subjects than in treatméneranes. These scores were arbitrarily chosentdndenate
results are caused by non-hybridization of the @oplto either wild type or mutant probes on theA Brips
and are considered within the "inconclusive resofitthe LiPA algorithm. The LiPA interpretation systaras
developed in collaboration with Dr. A. Vandamme ao&vorkers (Rega Institute, Leuven, Belgium) andéhr
clinical experts in the field of HIV-1 drag resista testing reviewed its rales.

Table 1 : LiPA interpretation algorithm versiof |

Drug

Resistance

Inconclusive result

Nucleoside reverse transcriptase inhibitors

Lamivudine (3TC)

Zidovudine (ZDVorAZT)

Stavudine (d4T)

Didanosine (ddl)

Zalcitabine (ddC)

Abacavir (ABC)

Presence of 184VI/I, or
Presence of 151M

Presence of (41L + 70R), or
Presence of 151M, or
Presence of 215Y/F

Presence of 75T, or

Presence of 151M, or

. Presence of three or more of (41L, 69D, 70R,
215Y/F), or

4. Only one indeterminate at (41, 69, 70, 215) +
presence of two or more of (41L, 69D, 70R, 215Y;

Presence of 74V, or
Presence of 151M

Presence of 69D, or
Presence of 74V, or
Presence of 75T, or
Presence of 151M

1. Presence of two or more of (74V, 151M, 184V/
215Y/F), or

2. Presence of one or more of (74V, 151M, 184V,
+presence of two or more of (41L, 70R, 75T,
215Y/F), or

3. Presence of one or more of (74V, 151M, 184V,
one or more indeterminates at (41, 70, 75, 215) +
presence of one of (41L, 70R, 75T, 215Y/F)

WNhE whE b

PP NPR

Non-nucleoside reverse transcriptase

inhibitors
Nevirapine (NVP)

Delavirdine (DLV)

Efavirenz (EFV)

Protease inhibitors
Ritonavir (RTV)

Indinavir (IDV)

Presence of 103N, or
Presence of 1061/A, or
Presence of 181C/I

Presence of 103N, or
Presence of 1061/A, or
Presence of 181C/I
Presence of 103N, or
Presence of 1061/A, or
Presence of 181C/I

WhPE ONE Wbk

1. Presence of 461, or

2. Presence of 82A or For T, or

3. Presence of 84V, or

4. Presence of two or more of (30N, 48V, 50V,
54V/A, 90M)

1. Presence of 461, or
2. Presence of 82A or For T, or

. Indeterminate at 184, or
. Indeterminate at 151

3

4

4. Indeterminate at 151, or

5. Indeterminate at 215, or

6. Presence of 41L +indeterminate at 70
5
6
7

. Indeterminate at 75, or
. Indeterminate at 151, or

Two or more indeterminates at (49, 70, 215)
+presence of one or more of (41L, 69D, 70RYZE)

. Indeterminate at 74, or
. Indeterminate at 151

3

4

5. Indeterminate at 69, or
6. Indeterminate at 74, or
7. Indeterminate at 75, or
8. Indeterminate at 151
4

. Two or more indeterminates at (74, 151, 185) 2dr
5. One or more indeterminates at (441, 184, 215
+presence of 1 of (74V, 151M, 184V/|, 215Y/F), or
6. One or more indeterminates at (74, 151, 184)+dwmore
indeterminates at (41, 70, 75, 215), or
7. Presence of one of (74V, 151M, 184V/l) + twarmre
indeterminates at (41, 70, 75, 215)
8. One or more indeterminates at (74, 151,184 esgnce of
one of (41L, 70R, 75T, 215Y/F) + one or more ind@iaates
at (41, 70, 75, 215)
9. One or more indeterminates at (74, 151,184 esgnce of
two or more of (41L, 70R, 75T, 215Y/F)

. Indeterminate at 103, or
. Indeterminate at 106, or
. Indeterminate at 181

. Indeterminate at 103, or
. Indeterminate at 106, or
. Indeterminate at 181
. Indeterminate at 103, or
. Indeterminate at 106, or
. Indeterminate at 181

o ooh OO0S

5. Indeterminate at 46, or

6. Indeterminate at 82, or

7. Indeterminate at 84, or

8. Two or more indeterminates at (30, 48, 50,984, or

9. One or more indeterminates at (30, %8, 54, 90)
+presence of one of (30N, 48V, 50V, 54V/A, 90M)

5. Indeterminate at 46, or

6. Indeterminate at 82, or
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Table 1 (Continued)
Drug Resistance Inconclusive result
3. Presence of 84V, or 7. Indeterminate at 84, or
4. Presence of two or more of (30N, 48V, 50V, 54V/A 8. Two or more indeterminates at (30, 48, 50,984, or
90M) 9. One or more indeterminates at (30, %8, 54, 90)
+presence of one of (30N, 48V, 50V, 54V/A, 90M)
Saquinavir (SQV) 1. Presence of 48V, or 4. Indeterminate at 48, or
2. Presence of 90M, or 5. Indeterminate at 90, or
3. Presence of two or more of (30N, 461, 50V, 54V/A 6. Two or more indeterminates at (30, 46, 50,824 84, 90), 0"
82A/FIT, 84V, 90M) 7. One or more indeterminates at (30, 46, 5088484, 90) +
presence of one of (30N, 461, 50V, 54V/A, 82A/FR8%EY/, 90M)
Nelfinavir (NFV) 1. Presence of 30N, or 5. Indeterminate at 30, or
2. Presence of 82A, or 6. Indeterminate at 82, or
3. Presence of 90M, or 7. Indeterminate at 90, or
4. Presence of two or more of (461, 48V, 50V, 54V/A 8. Two or more indeterminates at (46, 48, 50,824 84), or
82F/T, 84V) 9. One or more indeterminates at (46, 48, 5083484)
+presence of one of (461, 48V, 50V, 54V/A, 82F/&Y3
Amprenavir (APV) 1. Presence of 50V + one or more of (461, 54V/A, 3. Indeterminate at 50 + one or more indeterminat¢46, 54,
82A/FIT, 84V, 90M), or 82, 84, 90), or
2. Presence of two or more of (461, 54V/A, 82AIRBAV, 4. Indeterminate at 50 +presence of one of (48Y/A, 82A
90M) [FIT, 84V, 90M), or
5. Presence of 50V + one or more indeterminatétats4, 82,
84, 90), or

6. Two or more indeterminates at (46, 54, 82,983, or
7. One or more indeterminates at (46, B2, 84, 90)
+presence of one of (461, 54V/A, 82A/F/T, 84V, 90M)

2 For each of the drugs, the rules have to be agghenumerical order.

The VERSANT HIV-1 Protease and RT Resistance Assay (LiPA) dai@\generated at four European and
one Brazilian center and interpretation of dragstaace was performed at Innogenetics (Gent, Belgiu

2.2.2. Sequencing-based systems

Sequencing was performed using the TRUGENHM-1 Genotyping kit (Visible Genetics Inc., Toronto,
Canada), the ViroSeq™ HIV-1 Genotyping System (oer®) (Applied Biosystems, Foster City, CA), each
according to the manufacturer's instructions, anédorew assays.

The REGA interpretation algorithm (version 5.5 (Varetteem et al., 2002)) and the VGI interpretation
algorithm (GuideLines™ Rules 4.0; TRUGENEMV-1 Genotyping kit, VG30220 version date 10 April 2001,
Visible Genetics Inc., Product insert Appendix M¢re designed to determine the presence of ras&sta a
given antiretrovi-ral drag based on sequence tlata,allowing prediction of the number of activags in a
given regimen. An intermediate level of resista(REGA) or possible resistance (VGI) was scored as O.
fortius calculation in both treatment-experiencad &reatment-naive subjects (De Luca et al., 20@L; V
Laethem et al., 2002). The different assignment ofexcfor the treatment-naive subjects between the
"intermediate” results in the sequence-based dkgosi (0.5) and the "inconclusive" results in theA.iP
algorithm (0.9) is due to the fact that "interméeefiaesults using REGA and VGI are determined bgrjmeting
genotypic profiles obtained by the sequencing assdnereas "inconclusive” results based on LiPA @it
the result of a lack of either wild type or mutatieactivity on the LiPA strips. Such lack of rewityi is not due
to the presence of intermediate resistance, bsgdaence variability in the probe region, whichstmated to
be less likely accompanied by the presence ofteagie mutation at the tested position. The scorstem was
designed prior to the study reported here.

2.3. Correlating number of predicted active druggwiral load change

For each 3- or 4-drug regimen, a sum of scorepmadicted number of active drugs" was calculatedte
three systems studied. In the analysis of the glet@rated with the LiPA algorithm, LPV was alwayssidared
to be active, because the HIV-1 Protease Resistassay, in its current form, does not contain sigfit codon
information to assess LPV drug resistance.
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The absolute viral load change was defined as theital load of follow-up specimen minus the logaliload

of baseline specimen. When the viral load of a ispext was below the lower detection limit, the déteclimit

itself was taken as the viral load. These loweratite limits were dependent on the assay used dyifferent
centers and ranged from 40 to 500 HIV-1 RNA copms/

The correlationbetween the number of active druggedicted by the interpretation systems and tlamgé in
viral load was assessed by non-parametric techsi(fygearman rank correlation with 95% confidence
intervals); no linear or other predefined relatitipsvas assumed. Because there were three or fiticeteoviral
drugs in the regimen, and because the intentidheo$tudy was to focus on the variability assodiatéh drug
resistance, stratification of the analysis fornluenber of drugs in the regimen was required. Irtautg
analyses were performed separately for treatmguer@enced and treatment-naive populations.

Power analysis suggested that a minimum sampleo§iz@ was needed to show that a rank correlatidh3
was significantly different from zero with a powar80%. This 0.3 rank correlation coefficient wapested
based on results in treatment-experienced pafpertished by De Luca et al. (2003). Because ofdhe |
frequency of HIV-1 resistance in treatment-naivigpds, the assumptions for a standard power caiounl were
not fulfilled in this group.

3. Results
3.1. Study subjects and specimen disposition

Specimens were collected from 213 subjects (Tablef2yhom 155 were males and 58 females. The mean ag
of the subjects was 38.8 + 10.2 years and 68.5% wmézcted with HIV-1 subtype B. On average, thecémens
for HIV-1 resistance testing and follow-up virahb measurement were collected 31 days before addygb

after the start or switch of the treatment regimiére drugs most frequently included in the treatrnegimen of
the treatment-experienced population were d4T (58®Y, (43.1%), ddl (40.4%), 3TC (38.5%), and ABC
(34.9%). In the regimen of the treatment-naive patmn, 3TC (84.5%), ZDV (62.1%), IDV (39.8%), d4T
(38.8%), and NFV (25.2%) were most common. Theimeat-experienced group had been previously exposed
to an average of seven antiretroviral drugs. Angaltfon success rates (initial and repeat testivege 89.4%

and 97.8% for PRO 30-84,89.8%and 97.7%for PRO 99 92.3%and 98.9% for RT, respectively. The
amplification success rates were calculated basedlarger group of patient sampl&s=(290), which included

all study samples.

Table 2: Study population demographics and corretabetween number of predicted active drugs arsiblaite
viral load change

Overall 3-Drug regimen 4-Drug regimen  Treatment-
Treatment-naive experienced

Treatment-naive Treatment-
experienced

No. of subjects (male/femal 213 (155/58) 90 (63/27) 61 (47/14) 14 (10/4) 48 (35/13)

No. of subjects with 89 24 35 2 28
genotype-guided therapy

Median VL at baseline 4.74 (2.94;5.88) 5.26 (3.30;5.88) 4.23 (2.94;5.63) 5.42(4.51;5.88) 4.50 (3.28;5.70)
(logio copies/ml) (min;max)

Median change in VL -2.36(-4.18;1.23) -2.80(-4.18;0.02 -1.38 (-3.44;1.23) -3.24(-4.16;-2.51) -0.90(-3.28;1.12)
(logio copies/ml) (min;max)

Median number of predicte:

active drugs (min;max)

LiPA 3.0 (0;4.0) 3.0(1.0;3.0) 2.0 (0;3.0) 4.0 (3.0;4.0) 2.0 (0.5;4.0)
REGA 2.5 (0;4.0) 3.0(1.0;3.0) 2.0 (0;3.0) 4.0 (2.5;4.0) 2.0 (0;4.0)

VGI 3.0 (0;4.0) 3.0(1.0;3.0) 2.0 (0;3.0) 4.0 (3.0;4.0) 1.75 (0;3.5)

Rank correlation coefficient

(95% Cl)

LiPA -0.50% (-0.59;-0.39 -0.09(-0.29;0.12 -0.39(-0.58;-0.15) -0.35 (-0.74:0.22) -0.33 (-0.56;-0.05)
REGA -0.57%(-0.60;-0.40) -0.00(-0.21;0.21 -0.38(-0.58;-0.15) -0.20 (-0.66;0.37) -0.31°(-0.54;-0.03)
VGI -0.60% (-0.68;-0.50 -0.12(-0.32;0.09 -0.42(-0.60;-0.18) -0.38(-0.76;0.19) -0.37 (-0.60;-0.10)

3 Significant correlation on 0.0001 levBISignificant correlation on 0.05 level.
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3.2. Correlation between change in viral load anohiber of predicted active drugs

The baseline viral load, change from baseline, hadiverage number of predicted active drugs detexdrby
the LiPA, REGA, and VGI interpretation systems arespnted in Table 2. Not unexpectedly, median virad |
and change in viral load was highest in the treatmaive group.

The relationship between viral load change and numbgredicted active drugs, according to each
interpretation system, is illustrated in Fig. 1. Thenber of active drugs, as predicted by LiPA ousege-
based algorithms, has been rank-correlated witlaliselute viral load decline. Table 2 shows the Bpaa
correlation coefficient for the populations stud{g@atment-naive or treatment-experienced indaislon a 3-
or 4-drug regimen). All correlations were signifitiy different from zero, except for the analysesfprmed for
the two groups of treatment-naive subjects.

A relatively small number of discordances for edalng were observed between the calls of the diftere
systems. Minor discordance rates (resistance ewittence for resistance according to one systernediate
or possible resistance according to the other) wiendar (15-20%) when any set of two systems wasmgared
for treatment-experienced patients. For treatmaivenpatients these scores were 8.9%, 2.7%, ab&olfbr

LiPA versus REGA, LiPA versus VGI, and VGI versus RE@spectively. Major discordance rates (resistant
by one, sensitive by the other) were on averageehnigrhen the LiPA system was compared to eithereseziong
system (1.3% and 14.3% versus REGA and 1.8% an@4dlée®sus VGI for naive and experienced patients,
respectively), than when the two sequencing systeens compared to each other (0.8% and 1.1% foersid
experienced patients, respectively). The LiPA resuéige inconclusive in £ 11% of all cases, this nemias
somewhat higher in experienced patients compar#tktoaive patients.

4, Discussion

Interpretation algorithms based on genotyping tesare essential in order to convert the compleotygic
data sets into information that can be used toigredtiretroviral drug resistance. The VER ANRIV-1
Protease Resistance and VERSANTIV-1 RT Resistance (LiPA) Assays identify the prese=or absence of
mutations at 19 codons in the protease and RT regifthe polgene. The version 1 LiPA interpretation system
is applicable to 14 of the 20 currently approvetiratroviral drugs. The version 1 LiPA system doetpredict
Lopinavir resistance; therefore, all specimens weresidered to be sensitive to this drug. In thislgt
resistance to Lopinavir was a rare occurrence, ubddan specimens from only 4/109 and 0/109 treatmen
experienced subjects as determined by the REGA &lda\gorithms, respectively. Thus, although the lath
Lopinavir score limits the use of the current vemsloLiPA interpretation system, the fact that hasathy
Lopinavir resistance was noticed by the other systempports the fairness of the current compariéen.
mentioned earlier, at the time of the study, entétine, enfuvirtide, atazanavir, and tenofovir a/apt
approved and no study subjects were receiving thegss.

In this study, the LiPA-based interpretation systeas evaluated by calculating the correlation betweial
load change and the number of predicted activesdang by comparing the LiPA correlation with cortielas
based on the use of two routinely used sequenadbaterpretation systems. Because this study whas n
designed to prove equivalence, only a descriptireparison of the correlation coefficients and coerfice
intervals could be performed. We found a statifificignificant correlation between viral load clggnand the
number of active drugs predicted by the versionPALinterpretation system in the treatment-expegenc
population. The correlation coefficients obtainethvihe LiPA system were similar to those obtainedlie
same population using DNA sequencing followed lgrporetation with either of the two published algons.
It should be noted that VGI Guidelines™ Rule hasrbgpdated to 7.0 as of August 2003, while the Rega
System was updated to 6.2 by November 2003. No aosgms between the LiPA Assay and the more recent
sequence based systems have been performed, thethfbtypes and rates of discrepancies between th
interpretation systems may currently be differ@ie purpose of the study was however not to document
discrepancies, but to evaluate the performanckeeoEiPA HIV-1 drug resistance interpretation system.

Compared to the treatment-experienced group, algerjrequency of drug resistance was observetien t
treatment-naive population with all of the thresteyns under study. As a result, nearly all naixgests had a
susceptibility score of three or higher. Becaustheflack of a significant number of results witecare lower
than three, no statistically significant correlatigith viral load change was obtained. It shouker#fore not be
concluded from these results that these threeragsiee not appropriate for genotyping a naive faijmur.
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Our observation of a correlation between viral lcadnge and the number of active drugs in thenresat-
experienced group does not unequivocally demorestingt clinical utility of the LiPA system. Only ramuized
prospective trials can provide a conclusive insigtd the relative clinical benefit value of intemntions based
on different systems for predicting HIV-1 drug stance, as has been demonstrated for sequencedraked
phenotypic systems (Baxter et al., 2000; Clevertbetal., 2000; Cohen et al., 2002; Durant etl&99; Tural
et al., 2002). The current results however suppothér efforts to investigate such clinical benefithe version
1 LiPA Assay, or any other assay, which measuresasklected number of resistance mutations. The
correlation models used in this study to evalugstesns for detecting HIV-1 drug resistance havéditions,
similar as other studies reported so far. The changiV-1 viral load is an accepted indicator o§pense to
antiretroviral treatment. In this study, a treatteeriod of 3 months, with a range of 2-6 monthaswselected.
This is a sufficient time period to observe a drffga, although for most subjects, no adaptatioth&o
treatment regimen, i.e., the development of mutatimked to drug resistance, would be expectatism
relatively short time period.

Fig. 1. Correlation between viral load change and numbfeactive drugs: (A) correlation between viral load
change and number of active drugs for treatmentsgpced ¢) and treatment-naivé § subjects on a 3-drug
regimen, as assessed by the three interpretatistes)s; (B) correlation between viral load changd anmber
of active drugs for treatment-experiencekl)(and treatment-naive | subjects on a 4-drug regimen, as
assessed by the three interpretation systems
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The interpretation of the correlation coefficiersgsdt straightforward. Although statistically sifjcant, these
correlation coefficients only explain a fractiontb& variation in viral load change. This is a gahebservation
in studies investigating clinical validation ofémpretation systems (De Luca et al., 2003). A nurober
parameters that are known to contribute to theioglship between the predicted effectiveness ofristment
regimen and the observed change in plasma virdldoa not measured in such studies. For examiferetices
in intrinsic antiretroviral activity, absorptionistkibution, and metabolism between the drugs wetdaken into
account. Ritonavir-boosted and non-boosted protisqidgitors were scored in the same way. Treatment-
adherence assessments, such as the one appliedresnélimited value. However, these limitati@applied
equally to all of the HIV-1 resistance systems eat#d in our study, thus enabling a comparativéyaisao be
made. We have also observed that the correlatiefiicients varied between the different centerdd et
shown). Variables that can influence these resudtsde differences between centers in terms atitnent
adherence, the use of HIV-1 drug resistance infdomdo guide therapy, or the data included indhse
history. These findings indicate that caution shdaddaken when interpreting resistance data, iews of the
system used.

The number of major discordances (i.e., resistargugesensitive) between the LiPA and the two sequenc
interpretation systems was larger than betweettbesequence-based interpretation systems. Howaver,
possible bias during PCR amplification should betain account. The same sequencing result wasinsexdh
sequencing interpretation systems, whereas the lriifpretation was applied to LiPA data that reslftem a
separate PCR amplification step. The "inconclusdgait” calls, arbitrarily scored in between "nodarice of
resistance" and "resistant”, did not seem to hawajar negative impact. The consequence of suchatasive
results for drug selection remains to be evaluatedprospective study.

Although the LiPA Assay provides information forimited number of key mutations only, results wenailar
to the other two widely used sequence-based systeths study. Several studies using retrospeatata have
reported on the ability of the LIPA RT strip assayptedict treatment failure (Brites et al., 20011tiSs al.,
2001; Van Vaerenbergh et al., 2000) and to estithat@revalence of RT mutations in a populationeditiment
failures (Tanuri et al., 2002). Although the LiPA Agsloes not have the flexibility of the sequenceebla
systems, it does include most of the key mutatiitis a few notable exceptions such as K65R a nartatihich
was quite rare at the time of sampling, which wef®te the use of tenofovir. Because of its easesefand
sensitivity in detecting low frequency drug-resigtaariants, this assay could be used for testidgiduals
with primary infection, treatment-naive individual#th established infection, and pregnant women.

In conclusion, we have demonstrated a significantetation between the number of active drugs ptedi
using a LiPA-based HIV-1 drug resistance interpi@tasystem, and change in viral load. This correftatvas
similar to those obtained using two sequence-baderpretation systems, despite the differencdarting
paradigm between the systems.
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