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Abstract
Background: Discontinuation of ART due to simplification, toxicities/intolerance and, less frequently,
virological failure (VF), may potentially limit future ART options. Data which describe the characteristics
and incidence rate of treatment failure of PLWH initiating modern ART are scarce.
Methods: All PLWH of the ICONA Foundation Study cohort who started a modern first-line ART (2NRTI +
DRV/b; 2NRTI+ INSTI; 2NRTI+ RPV; 2NRTI+ DOR; DTG+3TC) were included. They 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. Comparison according to
stage of HIV disease at ART initiation and outcome were performed by chi-square test for categorical and
non-parametric Mann-Whitney test for continuous variables. Time to first fulfilling the DTT definition was
estimated using the Kaplan-Meier (KM) method. Weighted and standard unweighted survival analysis by
KM curves and Cox regression model were employed. The model was controlled for age, VL at ART
starting, calendar year of ART and nationality.
Results: Among 8,061 PLWH included, 320 (4%) experienced one of the DTT-defining events (75% had
≥2 discontinuations, 18% had ≥1 VF + ≥1 discontinuation, 7% had ≥2 VF). DTT PLWH had a significantly
higher prevalence of AIDS diagnosis, were slightly older, had lower CD4 cells count at nadir, had greater
VL at ART starting, when compared to the non-DTT PLWH (Table 1). PLWH with advanced HIV disease
(CD4<200 and/or AIDS) were 2,402 (30%) were more frequently females, infected through heterosexual
contacts, not Italians, older and had greater viral load than PLWH without advanced HIV disease. Overall
KM probabilities of becoming DTT were 9.95% (8.50-11.41%) by 8 years, with a significantly higher
probability for PLWH with advanced HIV disease at unweighted (13.66% vs 8.55% p<0.0001) and
weighted analysis (p=0.0426) (Figure 1). PLWH with advanced HIV disease had higher adjusted hazard
rate of becoming DTT (aHR=1.30, 95% CI 0.98-1.74, p=0.072) when compared to PLWH without
advanced HIV. ART started after fulfilling DTT definition was PI-based (±1-2 NRTI) in 16% of PLWH, INSTI-
based in 56%, NNRTI-based in 13%, with ≥2 anchor drugs in 12%, with other drugs in 2% of them. 	
Conclusions: The probability of satisfying the definition of DTT after starting modern ART was of 9.95%
by 8 years; PLWH with advanced HIV disease at ART initiation were at significantly higher risk of
becoming DTT after controlling for confounding factors. Most PLWH after satisfying the DTT definition
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started a regimen with 1 anchor drug + 1-2 NRTI, mainly INSTI-based, but more complex regimens were
prescribed in 12% of cases indicating potential lack of therapeutic options.
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