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Abstract

Aims: In recent years, increasing numbers of studies have been made of the durability of antiretroviral treatments
(ART) and reasons for changing this medication, but few have evaluated the most recent therapeutic approaches. In
this paper, we analyse the durability of the first-line ART regimen currently employed for patients infected with human
immunodeficiency virus (HIV), and examine the reasons for treatment modification.

Method: A retrospective multicentre observational study was conducted of patients with HIV infection who started
first-line ART between January 2012 and December 2013 in the provinces of Malaga, Granada, Jaén and Almeria
(Spain). The main study variable is the durability of the first-line ART regimen until its modification, the reasons for
which are described. Survival analysis was performed using Kaplan-Meier curves to evaluate durability, and a Cox
multiple regression model was constructed to identify associated factors.

Results: A total of 664 patients started first-line ART. The average durability was 20 months (95% ClI: 17-22);
at one year, 29% had abandoned this regimen, while 57% maintained it until the end of follow-up. The greatest
durability was achieved with regimens based on rilpivirine (RPV), darunavir (DRV) and raltegravir (RAL). The main
reason for change was toxicity (20%), mainly gastrointestinal, associated with the use of protease inhibitors (PI),
and neuropsychiatric, associated with the use of efavirenz (EFV). HCV coinfection, AIDS diagnosis and type of ART
regimen were all associated with reduced durability.

Conclusion: With the regimens currently applied, the durability of first-line ART is 20 months. At one year of
treatment, this first-line regimen had been modified for 29% of patients, with toxicity being the main reason for change.
Regimens based on RPV, DRV and RAL present greater durability, mainly due to their lower toxicity.

The main study variable was the durability of treatment, defined
as the time elapsed from the start of the first-line ART regimen to its
discontinuation. The secondary study goal was to identify the main rea-
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Introduction

Antiretroviral Treatments (ART) have changed the course and
prognosis of HIV infection. The emergence of combination therapy — new
treatments based on families of drugs such as Integrase Inhibitors (INT) or
the new Protease Inhibitors (PIs), with improved dosage parameters and
increased tolerance — have radically changed the outlook in antiretroviral
therapy by facilitating treatment compliance and reducing toxicity. All
current treatment regimens of choice achieve high virological efficacy,
thus providing a paradigm shift in which the discussion about which ART
should best be chosen now focuses on the questions of tolerance/toxicity
and convenience. Both of these issues can be measured in the durability
or persistence of the first-line ART regimen, a parameter that reflects the
potency, tolerance and comfort of the treatment received. In this paper,
we evaluate a real-life study of the durability of first-line ART regimens
currently employed, and identify the reasons for their interruption.

Material and Method
Study design

This multicentre retrospective observational study was made of
adult patients with HIV infection who started ART in hospitals in the
south east of Spain. Inclusion criteria were diagnosis of HIV infection,
aged at least 18 years and first-line ART regimen with triple therapy
initiated between 1 January 2012 and 31 December 2013. Follow-up
was performed until 30 June 2014.

sons for treatment interruption.

Statistical analysis

A survival analysis was performed until the occurrence of each of
the outcome variables, represented by Kaplan-Meier survival curves.
Cox proportional hazards regression models were constructed for
independent variables, and multivariate analysis by Cox’s regression
model was performed to adjust for possible confounders, to identify
interactions and to address time-dependent variables. The variables
included in the multivariate model were sex, age, HCV infection at any
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moment, HIV transmission mechanism, current AIDS diagnosis and
ART type.

Results

Six hundred and sixty-four patients began treatment (662 patients-
years follow-up). Of these, 86% were male, with an average age of 37
years (IQR 30-44). The most commonly used drug combinations were
TDF/FTC/EFV (Tenofovir + Emtricitabine + Efavirenz) 243 (36%),
TDF/FTC/DRV (Tenofovir + Emtricitabine + Darunavir) 85 (12%),
TDF/FTC/RPV (Tenofovir + Emtricitabine + Rilpivirina) 82 (12%),
TDF/FTC/ATV (Tenofovir + Emtricitabine + Atazanavir) 50 (7%),
TDF/FTC/RAL (Tenofovir + Emtricitabine + Raltegravir) 46 (7%),
TDF/FTC/LPV (Tenofovir + Emtricitabine + Lopinavir) 33 (5%) and
others 125 (18%). Of these, 81 (12%) included ABC (Abacavir).

The first ART regimen was continued until the end of follow-
up by 57% of the patients. The average treatment duration was 20
months (95% CI: 17-22). At one year after starting, 29% of patients had
interrupted treatment, and at two years, this figure had risen to 41%.
The overall rate of treatment interruption was 43.4 per 100 patients per
year of treatment. The average durability, in months and by treatment
combination was: TDF/FTC/EFV 21 (IC95% 18-23), TDF/FTC/DRV
22 (IC95% 14-29), TDF/FTC/RPV 21 (95% CI: 19-21), TDE/FTC/ATV
15(95% CI: 11-18), TDF/FTC/RAL 21 (95% CI: 19-23), TDF/FTC/LPV
10 (95% CI: 5-14), others 18 (95% CI: 14-21).

Treatment was interrupted by 287 patients (43%), for the following
main reasons: 1) ART-related toxicity, which affected 135 patients
(20%); 2) loss of follow-up, involving 61 patients (9%); 3) changes for
comfort/convenience, by 43 patients (6%); 4) virological failure, in 16
patients (2%); 5) voluntary treatment abandonment, by 11 patients
(1.7%); 6) changes to prevent interactions, in 9 patients (1.4%); 7)
death, 6 patients (1%); 8) others, 6 patients (1%). Interruptions due to
toxicity can be seen in Figure 1. According to the multivariate analysis,
the variables that were significantly associated with less durability were
HCYV coinfection, AIDS diagnosis and the ART regimen applied.

Discussion

In this study of 664 HIV-infected patients who started first-line

ART, the average durability was 20 months (95% CI: 17-22), with a
rate of treatment modification of 29% per year, while 57% of patients
maintained the original regimen until the end of follow up. The best
results in terms of durability were obtained by regimens based on
RPV, DRV and RAL. The main reason for change was toxicity (20%),
especially digestive toxicity, which was associated with the use of PIs,
and neuropsychiatric, associated with EFV.

In the ICONA cohort [1],26% of patients had discontinued treatment
within the first year, the main reasons being simplification (changes to
drugs which can be administered once a day), followed by intolerance
and toxicity. The percentage of treatment interruptions was similar to
that observed in our study, although there was a greater percentage
of changes due to simplification. This may be due to the fact that the
inclusion period for the Italian cohort was earlier (2008-2014) and
therefore ART was started with more complex and expensive regimens,
which favoured subsequent simplification. In the Swiss cohort [2], which
included 1318 patients who started ART in the period 2005-2008, there
were 29% treatment interruptions per year, with toxicity being the most
common cause (14%). In the UK study [3], carried out from 2012 to
2015, with a median follow-up period and type of ART similar to ours,
the rate of treatment interruption was identical to ours (43 interruptions
per 100 patients/year), with toxicity being the main reason. It should be
noted that, compared to two studies of similar characteristics carried
out at earlier times in several centres that also participated in the present
study, our results were better than those obtained in the earlier study [4]
(1997-2003, 36% treatment interruptions/year) and similar to those of
the more recent one [5] (2007-2010, 28% treatment interruptions/year).
Virological failure was the reason for change in only 2% of cases, which
confirms the efficacy of the results obtained in the pivotal studies with
RPV [6], DRV [7] and RAL [8].

By type of ART, PIs have traditionally had poorer tolerability
than nucleoside analogue reverse transcriptase inhibitors (NRTTIs),
which thus have a higher rate of treatment interruption. However,
this difference has been neutralised with the introduction of DRV
as a treatment option [7]. With respect to Integrase Inhibitors (INI),
few cohort studies have been undertaken (of which most are focused
on RAL), but this approach is known to produce greater durability
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TDF/FTC/EFV: Tenofovir+Emtricitabine+Efavirenz. TDF/FTC/RPV: Tenofovir+Emtricitabine+Rilpivirina. TDF/FTC/ATV: Tenofovir+Emtricitabine+Atazanavir. TDF/
FTC/DRV; Tenofovir+Emtricitabine+Darunavir. TDF/FTC/LPV: Tenofovir+Emtricitabine+Lopinavir. TDF/FTC/RAL: Tenofovir+Emtricitabine+Raltegravir.

Figure 1: Toxicity by type of ART regimen.
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than other regimens [9]. These results show that older PIs produce
more toxicity than NRTIs and therefore higher rates of treatment
interruption, but studies of more recent ones, such as DRV, and of INT,
report better results than are achieved by EFV, as in our own analysis.
RPV also has very good tolerability, with few interruptions due to
toxicity, although there may be a selection bias since, according to the
clinical guidelines, this regimen should be initiated in patients with a
viral load <100,000 copies and CD4>200. In our study, PIs were used
for patients who started from a worse immunological situation, and so
there was a greater risk of interactions with other drugs or of virological
failure, which is in accordance with the findings of other studies.

According to the previous studies considered, the factors
traditionally associated with a higher rate of treatment interruption are
female gender, younger age, AIDS diagnosis, PI-containing regimens,
and greater numbers of pills in the regimen.

Our study present the following limitations: 1) We did not include
patients treated with one or two-drug regimens, since this practice is
not common in our hospital unit and the number of cases is too low
to allow reliable conclusions to be drawn; 2) The data were compiled
from the digital medical history and treatment modifications were
made according to the judgment of the clinician responsible, making
it difficult to characterise the side effects. For example, the definition
of renal toxicity includes both increased creatinine levels and the
appearance of proteinuria. A prospective study would help overcome
this limitation; 3) Our study did not include new, currently front-line,
antiretrovirals such as dolutegravir or elvitegravir because at the date
of data compilation they were not available; 4) Despite it being a factor
associated with durability, given the retrospective nature of the study,
compliance was neither measured nor estimated. Again, carrying out a
prospective study would remove this limitation, but this factor does not
affect the results obtained or the differences found between the drugs.

Conclusions

Despite the appearance of new molecules, the rate of treatment

interruption within one year of starting treatment remains high (29%).
At present, treatment toxicity is the major cause of this change (affecting
20% of patients starting ART). Regimens based on RPV, DRV and RTG
have greater durability, which is associated with their lower toxicity.
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