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BACKGROUND:

The emergence of resistance to an antiretroviral drug (ARV) in a combination antiretroviral therapy (CART) regimen can
compromise the effectiveness of treatment

Resistance testing guidelines recommend that, following viral load failure the result of a resistance test in combination with a
patient’s treatment history should be used to determine active drugs and make rapid changes to the regimen

However, not all patients have a resistance test or undergo treatment changes following viral load failure

Genotypic resistance testing became more common after 1996 and as a result there were increases in the detection of drug
resistance mutations up to 2000

However, recent studies have shown a decline in the rate of drug resistance mutations to all classes of drugs in ARV-
experienced patients since 2000

This decline could be attributed to improvements in access to genotyping (i.e. more patients get tested in order to provide
reassurance, even when poor adherence is suspected) and the prompt detection and management of viral load failure

OBJECTIVES:
We use data from the EuroSIDA cohort study to:-

« Characterise the population of patients who undergo genotypic resistance testing
+ Compare the characteristics of patients with a test to those without a test
« Describe the genotypic resistance profiles and prevalence of resistance mutations in patients with a test

METHODS:

EuroSIDA is an ongoing, observational cohort study that includes 16599 HIV infected patients from 33 European countries,
Israel and Argentina

Patients who started cART with 23 drugs from 22 different classes after 2002 were considered for inclusion in this analysis

A patient was defined as having an indication for a resistance test (i.e. VL-failure) if they had a confirmed viral load (VL) >1000
copies/ml after at least 4 months continuous use of any one drug that was started as part of a 23 drug regimen

The time of the first VL >1000 copies/ml was considered to be baseline (i.e. the time of VL-failure)

In these patients, the date of the next resistance test was identified (if available) and factors predicting the availability of a
resistance test in the year following VL-failure were explored using Cox proportional hazards analysis

Resistance tests in the 4 months preceding VL-failure were categorised as pre-failure tests, taken at time zero

Adherence levels for a subgroup of patients were estimated by the treating clinician and reported in the following categories: 1:
>95%, 2: 70-95% or 3: <70%. All measures of adherence following VL-failure were averaged over time and if a patient had an
average score >1.5 they were considered to have poor adherence. Adherence was only collected on a subgroup of patients.
We focussed on prospectively collected resistance tests in order to study resistance testing in clinical practice

RESULTS:

From the 16599 patients, 7356 (44.6%) started a new cART regimen after January 2002

A total of 1128 (59.0%) patients experienced VL-failure after 2002 (i.e. a confirmed viral load (VL) >1000 copies/ml)

From these 1128 patients, 564 (50.0%) patients reached a VL<500 copies/ml on the regimen prior to failure and in 335 (29.7%)
cases this low VL recording was confirmed as low at the subsequent visit

At VL-failure, patients had been on the same regimen for a median (IQR) of 8.1 (5.6 to 16.0) months and were followed for a
median (IQR) 3.0 (1.6 to 4.5) yrs after VL-failure (ignoring regimen switches). The last follow-up visit occurred in July 2009.
There were 69 (6.1%) patients with a pre-failure test and 528 (46.8%) patients with a test after VVL-failure: overall, 547 (48.5%)
patients had a resistance test (Table 1), but only 400 (35.4%) had a resistance test in the year following VL-failure

Using Kaplan-Meier estimates (Figure 1), the probability of having a resistance test was 22.8% by 4 months, 31.5% by 8
months, and 37.0% at a year post VL-failure. Among those with a resistance test in the year following VL-failure, the median
(IQR) time from VL-failure to the resistance test was 3.1 months (0.9 to 6.8 months)

In unadjusted analysis, fixed-time predictors of having a resistance test include race (Relative hazard (RH): 2.21; 95% Cl: 1.27
to 3.85 for Asian versus Whites), region of Europe (RH: 0.46; 95% CI: 0.25 to 0.85 for Eastern- versus Southern-Europe), prior
use of cART (RH: 1.56; 95% Cl: 1.19 to 2.04 for patients who are ARV-experienced), and age (RH: 1.09; 95% CI: 0.99 to 1.21
for each 10 years older) (Table 2).

In unadjusted analysis for time dependent predictors, significant predictors were calendar year (RH: 1.64; 95% CI: 1.01 to 2.65
for 2004 versus 2002), number of regimens failed (RH: 1.07; 95% CI: 1.04 to 1.11 per additional regimen failed) and time spent
with VL>1000 copies/ml (RH: 0.76; 95% CI: 0.74 to 0.78 for each 6 months longer) (Table 2).

In multivariable analysis (excluding adherence due to the small number of patients with information), predictors of having a
resistance test include race, region of Europe, VL at failure, calendar year, the number of regimens failed and the cumulative
time spent with a VL>1000 copies/ml after VL-failure (Table 2).

Resistance patterns among patients who underwent resistance testing

A total of 317 (79.3%) patients had information on mutations that were detected at the time of the resistance test. For the other
83 patients either sequencing was not possible or the resistance tests were done locally, but results were not submitted to CHIP

There were a total of 229 (72.2%) resistance tests which showed NRTI mutations, 170 (53.6%) resistance tests which showed
NNRTI mutations and 155 (48.9%) resistance tests which showed Pl mutations

Overall, mutations were detected to at least two classes of drugs in 204 (64.4%) cases.

SUMMARY AND CONCLUSIONS:

In patients who had VL-failure after 4 months of continuous use of any one drug, resistance tests were reported for 37.0% up to
1 year after VL-failure (and could therefore be related to future episodes of VL-failure)

Despite the recommendation of resistance testing as part of the management of VF, this has not yet become part of routine
standard of care across the European continent

The probability of having a resistance test was lowest after 2007, which could be attributed to a delay in reporting or to the
availability of improved treatment strategies

Certain populations are less likely to undergo resistance testing including patients in Eastern Europe, those who have failed
fewer regimens previously and those with higher VLs at the time of failure (maybe because those with a higher VL are judged to
be less adherent to ARVs). Those who spend longer with a VL >1000 cps/ml are less likely to undergo resistance testing,
possibly another reflection of adherence or because they have fewer drug options available

Asian patients are more likely to have a resistance test, this may be related to the health seeking behaviour of Asian patients
who live in Europe

The most common NRTI mutations detected were M1841/V (46.7%) and T215Y/F (47.0%), the K103N NNRTI mutation was
detected in 25.6% cases and the M46I/L (31.6%) and V82A/F/L/T/S (31.6%) were the most frequently detected Pl mutations
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