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Chronic Kidney Disease: What Can We
Conclude From the Available Evidence?
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reatment of chronic kidney dis-

ease (CKD) and its complica-

tions remains largely unresolved.

Currently applied measures include
blood pressure control and the use of
angiotensin-converting enzyme inhibitors
and angiotensin receptor blockers (ACEIs/
ARBSs), which can slow down progression
of CKD, but are unable to halt or reverse
it, nor can they oppose uremic toxicity.
There is hence an unmet need to find addi-
tional therapies for CKD and progressive
uremia.

An additional treatment measure to
slow the progression of CKD and mitigate
azotemia is dietary protein restriction. The
putative mechanisms of action responsible
for its therapeutic effects include beneficial
hemodynamic effects (lowering intraglo-
merular pressure similar to ACEIs/ARBs)!
and the limitation of absorbable protein
breakdown products, which could lead
to the accumulation of uremic waste and
consequent various deleterious effects.
The down side of protein restriction is
of course that it could also involve limit-
ing the intake of useful or even essential
nutrients and thus lead to protein-energy
wasting, which in itself is associated with
poor outcomes.2 Hence the proper applica-
tion of protein restriction needs concerted
efforts both from a well-trained team of
professionals and from highly dedicated
patients.

An alternative dietary approach is
to selectively prevent the gastrointestinal
absorption of only certain components that
are responsible for dietary protein-related
harmful effects in patients with CKD.
Several such components have been sug-
gested, with various mechanisms of action
responsible for their deleterious effect.
Phosphorus has numerous adverse effects
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including direct vascular toxicity and an
association with increased mortality and
progression of CKD. Disappointingly, even
though phosphorus is a plausible uremic
toxin and treatment regimens have been
established to treat its elevated levels, the
mortality and morbidity benefits of lower-
ing phosphorus have not yet been tested in
clinical trials.

Potassium is also introduced through
intestinal absorption, and the abnormally
high or low levels that are common in
patients with CKD have been linked to
increased mortality. Similar to phosphorus,
there are also no clinical trials proving the
benefits of strategies to normalize serum
potassium levels. Other potential uremic
toxins linked directly or indirectly to intes-
tinal absorption are advanced glycation end
products, indoles and phenols, which have
been linked to deleterious processes such as
increased oxidative stress,3 inflammation,*
vascular® and renal® toxicity, and increased
mortality.5

Of the various uremic toxins resulting
from intestinal absorption and/or abnor-
mal metabolism and excretion, indoxyl
sulfate (IS) is one of the most frequently
studied; the consequences of its elevated
levels have been examined in a variety of in
vitro, in vivo animal, and human observa-
tional and interventional studies. Increased
levels of IS have been shown to induce
oxidative stress, enhanced leukocyte adhe-
sion and inflammation, endothelial toxicity
and abnormal wound healing, parathyroid
hormone resistance, inhibition of nitric
oxide production, stimulation of vascular
smooth muscle proliferation, reduction in
klotho expression, and induction of cell
senescence. Higher IS levels also promote
kidney damage and progression of CKD.?
In addition, higher IS levels have also

been associated with vascular calcification
and increased mortality in patients with
CKD including ESRD.> The plethora of
adverse effects that abnormally elevated IS
levels have been linked to have increased
interest to find interventions that lower IS
levels.

Oral administration of the substance
known as AST-120 (Kremezin, Kureha,
Tokyo, Japan) has been shown to effec-
tively lower IS levels,® and in animal
models has resulted in amelioration of renal
interstitial fibrosis, glomerular sclerosis,
proteinuria, and endothelial dysfunction,
as well as increased urinary nitric oxide
levels; these effects tended to be propor-
tionate to the lowering of IS.7 Given the
foregoing promising effects, AST-120 has
been examined as a potential organ-pro-
tective treatment for patients with CKD;
in Japan it has been approved as a rem-
edy for uremic toxicity in patients with
non-dialysis-dependent (NDD) CKD since
1991, and it is currently being examined
for an indication to reduce progression of
CKD in the United States (see clinicaltrial.
gov, study numbers: NCT00500682 and
NCT00501046).

Until the results of these latter clini-
cal trials are available, it remains unclear
whether the large-scale clinical application
of AST-120 can indeed be beneficial in
preventing progression to end-stage renal
disease (ESRD) and/or mortality in CKD
patients. Previous randomized controlled
trials that showed benefits in this regard3-
13 have been too small to be used as
unequivocal proof for the drug’s efficacy
and safety. A larger clinical trial examined
460 patients with advanced NDD CKD
(mean creatinine clearance 22 mL/min) and
failed to find a significant benefit in lower-
ing a composite outcome of death, ESRD
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or doubling of serum creatinine,!4 but the
event rates were relatively small, and hence
the study could have been underpowered
for the detection of smaller differences.

Another way to gain insight into the
clinical benefits of a medication besides
performing lengthy and expensive random-
ized controlled trials is by pharmacoepi-
demiologic methods, utilizing data accu-
mulated in the course of routine clinical
practice. Since AST-120 has been used in
the treatment of NDD CKD in Japan for
almost two decades, observational studies
have described beneficial effects on delay-
ing progression of kidney disease!5-16 and
on mortality after the initiation of dialy-
sis.!” In a similar study in the current issue
of D&T, Maeda et al. examined cumulative
dialysis initiation rates and changes in
estimated glomerular filtration rate (GFR)
before and after treatment in a case cohort
of patients who were matched according
to propensity scores.!8 Fifty-six patients
took AST-120 and 56 did not. Both end
points indicated a significantly favorable
effect associated with AST-120 use, in con-
cordance with the previous observational
studies.15-17

While the study by Maeda et al.!8
strengthens the knowledge gained from
other observational studies, it also has a
number of limitations. The small number of
patients and the single-center nature of the
study limit its generalizability. The patients
were not randomly assigned to AST-120
vs. placebo; hence the better outcomes seen
in the former group may be due to selection
bias. The use of propensity scores mitigates
this limitation somewhat, but only to the
extent that factors influencing physicians’
choice to initiate treatment with AST-120
are fully known and are included in the

propensity score; the presence of both of
these prerequisites is uncertain at best
in the study by Maeda et al.!8 Consequently,
these results should be greeted with cau-
tious optimism. The introduction of an
effective treatment to lower progression of
CKD and/or mortality in CKD is long over-
due, but one needs to consider the short-
comings of observational studies (see
above), which do not allow us to conclude
that the results reported by Maeda et al.!8
are proof of AST-120’s clinical efficacy.
Such proof can only come from clinical tri-
als, and the negative results of one such
trial'4 should make us pause before we
jump to premature conclusions. The debate
about the efficacy of AST-120 will likely
conclude after the publication of the clini-
cal trials that are currently still in progress.
Until then, we should regard this therapy as
promising, but not yet proved.
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