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To the Editor:

The kidneys are among the most commonly affected organ systems in patients with sickle
cell anemia (SCA) and an estimated 15% of deaths in patients with SCA are attributed

to kidney failure.l Albuminuria is an early manifestation of kidney disease, which is used
to define stage 1 and 2 chronic kidney disease (CKD), and is present in 15 — 28% of
adolescents and up to 68% of adults with SCA.1 The clinical significance of alouminuria is
highlighted by its ability to predict a rapid decline in estimated glomerular filtration rate in
children and adults with SCA.2

Therapies to ameliorate albuminuria in patients with SCA have been adopted from the
non-SCA literature. Angiotensin converting enzyme inhibitors and angiotensin receptor
blockers lower the intra-glomerular vascular pressure and improve the urine albumin
concentration in some patients, although a large proportion of patients continue to have
persistent albuminuria or are intolerant to these classes of agents.® Therapies that directly
target the pathophysiology of SCA-related kidney disease may stabilize or improve kidney
function. Both the rate of hemolysis and the degree of anemia are independently related

to the development of CKD in patients with SCA.#5 In this report, we evaluated whether
voxelotor, a recently FDA-approved oral therapy that reduces hemoglobin polymerization
and leads to an improvement in hemolytic anemia,® would decrease albuminuria in a cohort
of adult patients with SCA.
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Between 8/2020 and 8/2021, ten adults with SCA (all hemoglobin SS genotype) were started
on voxelotor as part of their routine medical care at the University of Illinois at Chicago
(UIC) Sickle Cell Center. We focused our retrospective analysis on all five adults with CKD
stage | — I1l. The study was approved by the UIC Institutional Review Board prior to data
collection and analysis. We evaluated the change in urine albumin concentration, obtained
during a routine clinic visit within six months prior to starting voxelotor and at the most
recent available urine albumin concentration while on voxelotor therapy, using the paired
t-test. The median age of this cohort was 47 years (range, 23-59 years), four were female,
two were on hydroxyurea therapy, and three were on an angiotensin-converting enzyme
inhibitor or angiotensin receptor blocker therapy at the time of starting voxelotor. The
patients were treated with voxelotor for a median of seven months (range, 4-16 months).
The doses of hydroxyurea and the angiotensin converting enzyme inhibitor or angiotensin
receptor blocker remained stable during this time period. The median change in hemoglobin
concentration from pre-treatment to the last time point on treatment was +0.9 g/dL (range,
-0.6 to +4.2 g/dL) while the highest median change in hemoglobin concentration during
treatment was +1.4 g/dL (range, +0.9 to +4.2 g/dL). The median change in the absolute
reticulocyte count with voxelotor treatment was —50 x 10%/L (range, -5 to —112 x 10%/L).
The estimated glomerular filtration rate remained stable on voxelotor treatment (median
change from pre-treatment to last point on treatment: +1 ml/min/1.73m?; range, -8 to +25
mL/min/1.73m2). Urine albumin concentration declined in all five SCA patients treated with
voxelotor therapy (Figure 1A). The median change in urine albumin concentration was —109
mg/g creatinine (range, —38 to =379 mg/g creatinine), which represented a 25% reduction
(range, —12% to —33%) in albuminuria from baseline with voxelotor therapy.

Next, we compared the albuminuria response with voxelotor to the changes in albuminuria
in five age- and sex-matched SCA patients with a similar degree of albuminuria who did

not receive voxelotor therapy. To determine the change in urine albumin concentration in
this group, we used the difference between the most recent urine albumin concentration and
the next available urine albumin concentration measured at least six months prior during
routine clinic visits. The change in urine albumin concentration between those treated versus
untreated with voxelotor was compared using the unpaired t-test. Two patients were on
hydroxyurea, three patients were on angiotensin converting enzyme inhibitor or angiotensin
receptor blockers, and the median interval of follow up was seven months (range, 6-9
months). In the group of SCA patients that did not receive voxelotor, three patients had an
increase and two patients had a decrease in urine albumin concentration. The median urine
albumin concentration change in this group was +94 mg/g creatinine (range, —179 to +288
mg/g creatinine), which represented a 34% increase (range, —34% to +101%) in albuminuria
from baseline (Figure 1B).

To our knowledge, this is the first study to report a reduction in albuminuria in patients

with SCA during treatment with voxelotor, an oral small molecule that prevents hemoglobin
polymerization and improves hemolytic anemia. Hemolysis leads to the release of cell-free
hemoglobin and heme into the circulation which may lead to kidney damage through

direct oxidative damage and upregulation of inflammatory, immune response, and fibrogenic
pathways.k7 In two independent SCA cohorts, the degree of hemolysis was associated with
hemoglobinuria which, in turn, predicted CKD stage and CKD progression on longitudinal
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follow up.# Red blood cells are vital for oxygen delivery and anemia may exacerbate
local tissue ischemia and oxidative injury. In animal models, progressive declines in
hematocrit concentrations correlate with decreased cortical and medullary oxygenation.8
The tubulointerstitium may be particularly sensitive to hypoxia where anemia has been
demonstrated to be independently associated with an increased risk for tubulointerstitial
kidney damage in patients with early diabetic nephropathy.® In children with SCA, a
hemoglobin concentration < 8.0 g/dL was associated with a 9-fold increased risk for
developing microalbuminuria compared to those with a hemoglobin concentration = 8.0
g/dL.®

We report that in a cohort of SCA patients with CKD stage | to 111, treatment with

voxelotor was associated with both improved hemolytic anemia, as reflected by an increase
in hemoglobin concentration and a reduction in absolute reticulocyte counts, and reduced
urine albumin concentration. A reduction in albuminuria was observed in all five patients.

In contrast, in a similar cohort of SCA patients who were not treated with voxelotor,
albuminuria increased in three out of five patients. Our findings support the concept that
hemolytic anemia is of clinical importance in sickle cell nephropathy; they also point to the
need for future investigation of voxelotor, an FDA-approved oral therapy designed to reduce
hemolytic anemia, for the treatment of sickle cell nephropathy.
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Figure 1:

(A) Urine albumin concentration decreased during compared to values obtained within six
months of starting voxelotor therapy. (B) Urine albumin concentration reduced by 25%
during voxelotor therapy compared to a 34% increase in age- and sex-matched patients with
SCA that did not receive voxelotor (mean and standard deviation are represented).
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