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Dear Editor,
In low- and middle-income countries, expanding ac-
cess to diagnostic testing and antiretroviral therapy
(ART) is a key strategy in achieving theUNAIDS 2030
goal of eliminating the AIDS epidemic as a public-
health threat by 20301. In patients experiencing viro-
logical failure of ritonavir-boosted protease-inhibitor
(PI/r)-based second-line HAART, a sizable percent-
age do not harbour mutations within the protease
(PR) gene (PIDRMs), indicating that resistance isme-
diated by other factors2. Data on this issue remain
scarce in the context of India’s expanding ART pro-
gramme.
Using a validated in-house genotyping method, 129
HIV-1-positive individuals who were failing PI-based
treatment and were attending YRGCARE were retro-
spectively analysed3. Out of 129 individuals, 95 (73
%) lacked PI mutations, whereas 34 (26 %) possessed
them. In patients without PI mutations, the second-
line treatment duration was shorter (17 months, p <
0.0001) and the baseline CD4 T-cell count was lower
at 210 cells/µL (IQR 114–800, p = 0.1001). Com-
mon NRTI mutations observed among failures were
M184I/V (94 % vs 80 %, p < 0.05) and K65R (6 %
vs 10 %, p < 0.05), which were significantly higher in
the cohort without PI mutations. Substrate-cleft mu-
tations V82A/T/F/S (15 %), V32I (6 %), flap muta-
tionsM46I/L (20%), I54T/L/M (18%), andmutations
in other conserved residues N88D/S (4 %) and L90M
(4 %) were the most common PI drug-resistance mu-
tations found among participants with PI mutations.
Protease (PR) gene mutations were absent in 73 % of
patients who did not respond to PI/r-based second-
line HAART. This finding aligns with other research
highlighting Gag mutations as an alternative pathway
to PI resistance4,5.
This study advances understanding of PI treatment
failure by emphasizing the role of Gag genemutations
and supports the integration of Gag analysis into rou-
tine resistance genotyping to better elucidate mecha-
nisms of virological failure.
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