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Sir,
Chronic kidney disease (CKD) is an emerging clinical issue in HIV,
particularly in ageing infected patients. Nephrotoxicity is a major

issue and a frequent cause of drug switching owing to glomerular
or tubular damage and the fear of progressive CKD.1,2However, the
incidence and impact of urolithiasis as an independent contributor
to CKD are not known in HIV-infected patients.

Historically, antiretroviral-induced urolithiasis has been common
inpatientstreatedwith indinavir,probablyduetodrugcrystallization
and precipitation in the kidneys.3

At present, with regards to the risk of urolithiasis, the use of
boosted or unboosted atazanavir as preferred protease inhibitor
(PI) is of concern. In a large retrospective study of 1240
HIV-infected individuals, Hamada et al.4 reported a urolithiasis
incidence of 23.7 cases per 1000 patient-years among atazanavir-
treated patients. Notably, the authors postulated that atazanavir/
ritonavir can promote kidney stones via similar mechanisms to
indinavir-induced urolithiasis.4 This single-centre study,4 as the
authors pointed out, had several limitations owing to its observa-
tional and retrospective nature and because of the absence of
renal stone composition analyses. In particular, the hypothesized
pathogenetic mechanism – atazanavir-supersaturated urine
inducing crystalluria – is difficult to test in consideration of the
lack of association between serum bilirubin levels, surrogate
markers of plasma atazanavir concentration and the risk of
kidney stones.

By contrast, baseline data showed significantly higher uric acid
concentrations in patients treated with atazanavir/ritonavir com-
pared with patients treated with other PIs. Even though uric acid
levels did not affect the Cox proportional hazard regression model
results, and atazanavir/ritonavir exposure was associated with a
10-fold increased risk for kidney stones, these results may have
been distorted by a ‘channelling’ bias. Atazanavir/ritonavir is prefer-
entially prescribed to patients with higher metabolic risk profiles
(European AIDS Clinical Society; Version 6.1; November 2012; http://
www.europeanaidsclinicalsociety.org/index.php?option¼com_con
tent&view¼article&id¼59&Itemid=41).

An expanding body of evidence supports the notion that kidney
stones are not always a separate entity but in some instances re-
present an epiphenomenon of a systemic metabolic disorder,
being associated with insulin resistance and metabolic syn-
drome.5,6In keeping with the study by Hamada et al.,4 it is plausible
that at least some of the reported effects of atazanavir/ritonavir
could be confounded by physician prescription.

Interestingly, the prevalence of nephrolithiasis seems higher
among HIV-infected individuals than the general population
(0.8%).2 Raheem et al.7 described 46 cases of nephrolithiasis in a
cohort of 436 HIV-positive subjects, corresponding to an overall
11% prevalence: similar to what is expected in the general popula-
tion. Unfortunately, stone analysis was only available in seven sub-
jects and documented four cases of calcium oxalate monohydrate
crystals and only one case each of cystine, uric acid and atazanavir
crystals. A similar prevalence of kidney stones was described in the
Castle study, the largest randomized clinical trial on atazanavir/ri-
tonavir ever performed in naive patients.3

Though evidence in HIV-infected individuals is far from being
conclusive, the study by Hamada et al.4 suggests a thorough meta-
bolic evaluation for nephrolithiasis in HIV-infected patients with re-
current episodes of kidneystones, a family historyof nephrolithiasis
or evidence of multiple kidney stones at imaging.

However, we suggest caution in interpreting the epidemiologic-
al data linking atazanavir exposure and kidney stones owing to a
potential ‘channelling’ bias. Indeed, an excess number of patients
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with metabolic disturbance may be prescribed the atazanavir/ri-
tonavir regimen in light of its favourable lipid profile, but these
patients are in fact at higher risk for urolithiasis. This situation
significantly resembles our observation regarding the spurious
association between abacavir and cardiovascular disease,
which in fact was mediated by CKD, which was in turn the
comorbidity that prompted healthcare workers to prefer abacavir
to tenofovir.

New observational studies and randomized clinical trials are
needed to prove this hypothesis.
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