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Resistant HIV can be transmitted from one patierstriother. Recent large-scale European research found one-
tenth of viruses from untreated patients showinigast 1 resistance-related mutatfiduch investigations are
mainly driven by the concern that resistant virasld at some point hamper optimal treatment respons
However, the impact of baseline drug resistancgeatment response is not well studied. Varioustygric
interpretation methods are used to assess resstadcug-naive patients. When transmitted rescgtas the

topic of interest, irrespective of treatment, priynenutations are considered most indicative. Seapnd

mutations could also be the result of natural wana However, when interpreting resistance in vithe
response to the installed treatment, all positprssibly contributing to the selective advantagthefvirus in

the presence of drug should be taken into account.

In this study protocol we wanted to document tratischdrug resistance among recently diagnosedytlyer

naive HIV-infected patients whose disease was disggh in 2000 in Belgium and to study therapy respon
considering transmitted drug resistance but aledrsg the genotype according to interpretation atgms for
therapy response.

Samples from therapy-naive patients whose diseasedimgnosed in 2000 were collected retrospectively
through collaboration with 4 Belgian AIDS Referer@enters and Laboratories. All patients started/aati
therapy within 3 months of the baseline sample. theeapy remained unchanged for at least 2 montitgris
treated with non-approved antiretrovirals and pasigudged to be noncompliant by the clinician wexeluded.

Sequencing of the reverse transcriptase (RT) arteégse (PRO) gene was performed. For the assessfment
transmitted resistance, mutations were identifembeding to the list of the International AIDS Satgi (IAS)-
USA, including footnotes (March 2003). RT positigsand 118 and secondary PRO mutations were extlude
since these were considered polymorphic siteshEgrtnutations were interpreted with 2 genotypsistance
algorithms, the REGA algorithm version 5.5 (REGA, ikkde through http://www.kuleuven.ac.
be/rega/cev/links) as well as the Stanford algori{I"'Vdb, version 3.8.1, available through
http://hivdb.stanford.edu). A value of 1, 0.5, ow8s attributed to each drug in the prescribedmeqgi
depending on a score of susceptible, reduced dlilslegpr resistant, respectively. These values waremed
in a susceptibility score (SS). The 5 categoriethefStanford algorithm were reduced to 3 by podiirey2
highest and 2 lowest categories. CD4 count, logl \dad (VL), and treatment changes were monitotell a
(range 2-4) and 12 months after the start of treatm

Therapy response was defined as a VL <500 copies/mte 0 virologic success was defined as the time
between the start of therapy and the first VL <50pies/mL. Where appropriate, pairetést,;* statistic, Fisher
exact test, or odds ratio (OR) was used. Fact@macited with therapy failure at 3 months werehfeirtanalyzed
in a multivariate logistic regression model. Prdjpors were reported with 95% R.values were 2-sided and
considered significant at a level of <0.05. At 1@nths, a complete case analysis (transmitted agsis}, an
intent-to-treat, and an on-treatment analysis weréormed (SS). For the time-to-virologic-succeasalysis,
group differences were assessed by the log-ratiktgtaData analysis was performed with SAS vargd
(SAS Institute, Cary, NC).
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Ninety-three patient samples were collected. Petieere predominantly male (58.1%), black (51.680) had
mostly acquired HIV through heterosexual contat1%). Mean baseline CD4 count was 260.8 cells/mithn
a mean log VL of 5.1 log copies/mL. Sequencing resu#ire obtained for 80 samples for RT (86.0%) and 83
samples for PRO (89.2%). Genotypic evidence ofstratted resistance was detected in 6 patient san(pl83,
7.2%, 95% CI: 3.4-14.9%). In 4 samples this wadeugide RT inhibitor (NRTI) related (4/80, 5%, 95% CI
2.0-12.2%); in 2 samples this was nonnucleosiderRibitor (NNRT]I) related (2/80, 2.5%, 95% CI: 0.77%);
and in 1 sample this was PRO inhibitor (PI) relgtb83, 1.2%, 95% CI: 0.2-6.5%). In 1 strain, NRta
NNRTI resistance was combined (1/80, 1.3%, 95% @:007%). The viruses carried the following mutasidm
RT: M41L + T215D/G + L210W; T69T/A/N/D; M184V; V108V/I; ¥81C + 184V; and in PRO: L90M. Most
viruses were carrier of at least 1 secondary PR@tion(78/83 or 94.0%), withamedian of 1 per sanffdage
0-4).

Overall treatment response was good. At 2-4 mofdhisi-up, viral load was <500 copies/mL in 71 jgatis
(71/80 or 88.8%) with full resistance data avaialdit 12 months, 62 patients (62/80 or 77.5%) veersidered
responders, 9 patients (9/80 or 11.3%) had faileatinent. Nine (9/80 or 11.3%) had no data fortihigs point.
In one-third of responding patients (23/62 or 37),1%atment had been changed due to reasonsthrer
virologic failure. Patients with transmitted reaist virus were more likely to be nonrespondersrab@ths. Of
the 6 patients with transmitted resistance, onlyePe considered responders, compared with 69 efifbut
transmitted resistance (Fisher ex&ct 0.001). Other factors associated with treatmaihire at this time point
were log VL {-test,P = 0.027) and CD4 count at treatment state$t,P = 0.008). In a multivariate logistic
model, controlled for log VL and CD4 count at treatrhstart, the association of transmitted resigtavith
treatment failure remained significant (OR: 148¥®61: 3.34->999.9P = 0.027). When considering the
different drug classes separately, only transmitBd’ | resistance was significantly associated wittrapy
failure at 3 months (Fisher exaBt= 0.004). After 12 months of treatment, 2 of 4 vimgéth transmitted
resistance and full data had failed treatment,Zaresponded (2 were lost to follow-up). At thiseimpoint, this
association did not reach statistical significance.

Even though genotypic resistance profiles were aiart into account in the treatment choice, the ritgjof
patients were treated only with drugs for whichviras was found fully susceptible, resulting imaximal SS
(REGA: 58/80 [72.5%], HIVdb: 76/80 [95.0%]). In thiene-to-virologic-success analysis, we found pasien
with an SS of 2 as defined by HIVdb to have a lorgee-to-virologic-success compared with all oth@og-
rank,P = 0.032). For REGA, both a cut-off of 2.0 and of @rbved to be significant (log-rank,= 0.032 and®
= 0.029, respectively). An SS of 2 as calculatetth WilVdb and REGA was significantly associated with
therapy failure at 3 months (Fisher ex&ct; 0.032 for both) and this remained significant ia thultivariate
logistic analysis, controlled for CD4 count and Mig at treatment start (OR: 125, 95% CI 1.75->999.8,
0.027). At 12 months of follow-up no significansasiation could be found between SS and treatm#obme.

In our dataset of 93 therapy-naive patients whisegade was diagnosed in Belgium in 2000, we eveduat
transmitted resistance by counting only the majotations reported in the IAS-USA list, thus exchglnatural
polymorphisms. This way, we found a prevalencearigmitted resistance of 7.2%, which was not sicit
different from the data reported in the combinedlysis of resistance transmission over time of slwally and
acute infected HIV-patients (CATCH) study, perfornied.7 European countries including Belgium, where
9.6% of 1633 retrospectively collected samples wareiers of resistance.

When evaluating the impact of resistance on first-therapy response, we used 2 different typesalysis.
First, we assessed whether transmitted resistanoegd as explained above, was associated witimizea
response. Second, we did the same using an SS tagedifferent genotypic resistance algorithmstlfiar
interpretation of the detected mutations. We appdier in house-developed rule-based algorithm, REGA
version 5.5, as well as HIVdb version 3.8.1, axddahrough the Stanford website. The assessmeatistance
in these different types of analysis overlappediglgr. The number of viruses with transmitted résmiee was
higher compared with the number of viruses wittoemaximal SS as calculated with the HIVdb intetatien
algorithm, since some patients carried viruses vaglistance to drugs with which they had not besated.
Compared with HIVdb, the REGA algorithm v5.5 gaverenweight to secondary mutations in PRO. As a tesul
18 samples were additionally found to have a lo8&with the REGA algorithm, compared with the HIVdb
algorithm.

We found resistance to have a significant effedthentime-to-virologic-success. This finding hasrbesported
before for patients with primary or recent infeatiout not for chronically infected patieritsShorter time-to-
virologic-success has been linked to more duraddpanse to first treatment with highly active attoviral
therapy
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At 3 months, we found 2 predictors of virologic catne: viruses with transmitted resistance, irrespeof the
treatment, and viruses with an SS of 2, as caledlaith REGA and HIVdb. These predictors remained
significant in the multivariate analysis, contrdlfor CD4 and log VL at treatment start. None oftheariables
were predictive for therapy response at 12 momhsly, this discordance can be explained by thetfeat
some nonresponding patients at 3 months later $uippress the virus. Also, various other factorapgcate
the 12-month analysis. Treatment changes must lea fako account. Compliance and drug levels pleiey
and these were not assessed here. To answer theelomgffects, both a larger sample and longeofoilp
may be required.

When evaluating the drug classes separately, cemginitted NRTI resistance was significantly asgediavith
treatment response. The absence of significancetatbther classes could be due in part to lackadfstical
power. NNRTI- and Pl-related resistance was veryitothis dataset, 2.5 and 1.2%, respectively. Qtirigs
stress the utmost importance of the knowledge efélsistance profile at baseline when choosingNiRél
backbone. Our data also argue against the us¢ripfea-NRTI combination as first regimen, but thégimen is
no longer recommended in therapy-naive patients.

Duration of infection was not specified in thisgguAll patients had disease newly diagnosed ir0260
Belgium and started immediate treatment. Considdtie low mean CD4 count of 260 copies/mL, mosiepadi
were probably chronically infected. The data ongtevalence of resistance should therefore not hergézed
for the entire drug-naive population but restrictedhis subgroup. Also, it should be taken intocamt that
inclusion was done retrospectively. Prospectiveraptdesentative data should be collected, a prahasss
ongoing in Europe in the framework of the SPREAD4tigy to Control Spread of HIV Drug Resistance)
network (www.spread-europe.org).
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