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Abstract
Background: While virological failures (VF) rate in PLWH is declining, approximately 30% of PLWH
discontinue 1st-line ART in recent years. Treatment failures to modern ART regimens are of concern, as
they might limit future drug options and lead to clinical failure. Real world estimates of the rate of
multiple failures to modern regimens are lacking and long-term consequences of these events remain
unclear.
Methods: All participants of the ICONA Foundation Study cohort who started a modern first-line ART
(2NRTI + DRV/b; 2NRTI + any INSTI; 2NRTI+ RPV; 2NRTI+ DOR; DTG+3TC) were included in this analysis.
Patients were classified as “difficult to treat” (DTT) if, after starting ART, experienced ≥1 of the following
events: i) ≥2 VF (VF defined as 2 consecutive viral load, VL>50 copies/mL) followed by ART change; ii)
≥2 treatment discontinuations due to toxicity/intolerance/failure on 2 different regimens; iii) ≥1 VF
followed by ART change plus ≥1 treatment discontinuation due to toxicity/intolerance/failure. Time to
fulfill DTT definition at its first occurrence (index date) was estimated using the Kaplan-Meier (KM)
method. We then identified PLWH who, after the same time from starting ART, were still free from DTT
events. In a subset of these who subsequently initiated a new regimen, we compared the treatment
response between DTT (exposed) and matched unexposed (Figure 1) with respect to the following
endpoints: a) VF b) discontinuation of ≥1 drug due to intolerance/toxicity/failure; c) treatment failure
(composite of VL>200 cp/ml or b)) and d) clinical failure (AIDS/death, SNAE (Serious non-AIDS
event)/death). Standard survival analysis by means of KM curves and Cox regression model were
employed. The model was controlled for VL at ART, year of index date, nadir and current CD4 count fitted
as time fixed covariate at index date.
Results: Among 8,061 PLWH included, 320 (4%) entered in the DTT definition. KM probabilities of
becoming DTT were 2.2% (95% CI: 1.8-2.6%) by 2 years and 6.5% (5.8-7.4%) by 6 years.
In unadjusted analyses and compared to the matched unexposed group (matched analysis performed on
858 PLWH, Table 1), DTT showed higher probabilities of experiencing all the outcomes (Table 2).
Associations were stronger for time to virological failure (p<0.0001), discontinuation of ≥1 drug due to
intolerance/toxicity/failure (p=0.0001) and SNAE/death (p=0.003). After controlling for confounders, the
association with the risk of discontinuation and time to AIDS/death was no longer significant. In contrast,
for the associations remained significant after the adjustment (Figure 2).
Conclusion: A total of 6.5% of PLWH starting modern first-line ART satisfied our arbitrary definition of
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DTT by 6 years from ART initiation. This appears to be a more vulnerable PLWH population who in the
long-term experiences higher risk of treatment and clinical failures. PLWH showing early signs of DTT
events should be carefully managed to prevent morbidity and mortality.  
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