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Is renal antiaging possible?
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Chronic kidney disease (CKD), as defined
by reduced glomerular filtration rate

(GFR) (o60ml/min per 1.73m2) and/or
the presence of renal damages for more
than 3 months, is a significant health pro-
blem. Both reduced GFR and albuminuria
have been shown to be independently asso-
ciated with heightened cardiovascular events
(CVE) and renal events in various popula-
tions.1,2 The incidence and prevalence of
CKD are increasing worldwide. In Japan,
approximately 13 million patients have
CKD, and this number is estimated to
increase further in the future.3 One of the
major reasons for increasing incidence and
high prevalence of CKD is aging. Imai et al.3

reported that the prevalence of CKD is more
than 30% in the Japanese general population
at the age of 70 years or higher. In addition
to CKD, older individuals commonly have
hypertension, and hypertension is one of the
modifiable risk factors of CKD and cardio-
vascular disease. Although various guidelines
recommend that the target blood pressure
(BP) goal for CKD is blow 130/80mmHg,
there is no convincing evidence to support
this goal for elderly CKD patients.
Many epidemiological studies have shown

that baseline CKD is associated with high
CVE rates. Practicing physicians usually
monitor kidney function over a period of
years during antihypertensive treatment.
However, it is not entirely clear whether
changes in renal function are related to future
CVE rates.
Hayashi et al.4 reported a subanalysis of

Japanese Trial to Assess Optimal Systolic
Blood Pressure in Elderly Hypertensive
patients (JATOS) that would gives us impor-
tant information regarding relationships
among baseline and changes in renal function,

CVE rates and the level of BP control. First of
all, they found an increase, rather than a
decrease, in estimated GFR (eGFR) in both
strict BP control (below 140mmHg) and
mild BP control (140–160mmHg) groups.
This is surprising, as renal function declines
with aging in general population and hyper-
tension is known to accelerate this process.
The increases do not seem to be because of
acute intrarenal hemodynamic changes
induced by calcium channel blocker, efonidi-
pine, as eGFR increased very little in the first
6 months and then gradually increased until
the end of 24-month follow-up period. Age
(older or younger than 75 years), the presence
of diabetes mellitus or baseline CKD did not
affect the increases in eGFR, whereas those
with baseline proteinuria and/or very poor
blood control (achieved BP 4160mmHg)
did not show increases in eGFR. Of
note, however, disappearance of proteinuria
during treatment was closely associated with
increases in eGFR. Because eGFR tended to
decrease in total population with baseline
proteinuria, it may be that in those with
baseline proteinuria and no reduction during
follow-up period, eGFR decreased substan-
tially. This observation reinforces the impor-
tance of proteinuria and its management for
renal protection. Both strict control of BP and
reduction of albuminuria are the two well-
established strategies for renal protection. In
this study, eGFR was increased in those with-
out baseline proteinuria or even in those with
mild control of BP. Consistent with this study,
few recent observational studies report that
eGFR can increase over a period of years in
hypertensive patients.5 It would be of parti-
cular interest and importance to identify the
factors associated with (or the mechanism
responsible for) the long-term changes in
eGFR. It should be mentioned, however,
that the renal end points, as assessed by
doubling of serum creatinine or end-stage
renal disease requiring dialysis therapy, were

experienced only in 17 patients during 2-year
follow-up of more than 4000 patients. In
Japan, the average age of patients starting
chronic dialysis is about 65 years. In JATOS
study, elderly subjects at the age of 65–85
years with baseline serum creatinineo1.5mg
per 100ml were enrolled. Thus, the popula-
tion enrolled was at a low renal risk to start
with, and they were so-called ‘survivors’ as far
as renal function was concerned. Neverthe-
less, this study shows a possibility that in
certain population, renal function can be
improved over a period of years, a process
against the natural biological course of aging.
It was observed that baseline CKD had no

influences on CVE rates, whereas changes in
eGFR and proteinuria had significant impacts
on CVE.4 The change in proteinuria is a well-
established prognostic factor for CVE. How-
ever, clinical significance of the change in renal
function has only recently been reported,6 and
JATOS study is consistent with these previous
studies. It should be pointed out that the
patients with serum creatinine of 1.5mg per
100ml or higher were excluded, so that most
of the patients had stage 3 CKD. Along with a
relatively short observation period (2 years),
this inclusion bias may obscure the signifi-
cance of baseline CKD as a cardiovascular risk.
However, a recent prospective observational
study (Gonryo CKD study) reported that
baseline levels of kidney function were not
independently related to CVE rates in CKD
(stage 1–5) patients who had been well-treated
with specialists (n¼2692, average systolic and
diastolic BP; 131±16 and 77±11mmHg,
respectively), and that the cause of renal
disease (primary renal disease vs. hypertensive
renal disease or diabetic nephropathy) had a
great impact on CVE rates and total mortal-
ity.7 Thus, the issue of whether baseline
GFR is an independent predictor of future
CVE should be further evaluated under vari-
ous conditions, particularly in the settings of
clinical practice.
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Decrease in eGFR was associated with high
CVE rates, particularly in CKD patients. How-
ever, it was unclear whether an increase in GFR
resulted in a decreased CVE rate. In those with
baseline CKD, CVE rates seemed to be
numerically low in the case of substantial
increase in eGFR (420%) as compared with
the case of no change in eGFR (�10 to +10%).
Further investigation is needed to clarify
whether improvement of GFR can reduce
cardiovascular morbidity and mortality.
CVE rate did not differ in the presence or

absence of baseline CKD, nor did it differ
between strict BP control and mild BP con-
trol groups. However, poor control of BP
(achieved BP 4160mmHg) was associated
with high CVE rates in both CKD and non-
CKD patients. In addition, baseline protei-
nuria was associated with worse outcomes,
especially in CKD patients, whereas diminu-
tion of proteinuria was associated with
improved cardiovascular outcomes. Thus,
CVE rate was highest in those with baseline
proteinuria that persisted during the
follow-up period. Although this study does
not support intensive BP control (o130/
80mmHg) in elderly CKD patients, the
results of this study cannot be extrapolated
to more advanced proteinuric CKD patients,
because the study included only a small
number of proteinuric patients (15%). How-
ever, the study has clearly shown that BP can
be safely reduced to a level below 140mmHg.
Efonidipine was used as a baseline treat-

ment in this study. It blocks L-type as well
as T-type calcium channels, and has unique
features as compared with pure L-type

calcium channel blockers. Efonidipine has
been shown to reduce proteinuria, inhibit
aldosterone secretion, increase renal medul-
lary blood flow8 and promotes natriuresis.
Previous studies reported that in proteinuric
patients already treated with an ACE inhibi-
tor, further reduction of BP with addition of
L-type calcium channel blocker did not con-
fer any renal benefits.9 Interestingly, protei-
nuria disappeared in as many as 60% of
patients with baseline proteinuria, and the
rate of disappearance was not different
between mild BP control group and strict
BP control group, suggesting BP-independent
mechanisms. Whether this antiproteinuric
effect of treatment regimens is attributable
to unique features of efonidipine or conco-
mitant use of inhibitors of renin–angiotensin
system remains to be determined.
In conclusion, the renal subanalysis of

JATOS study has shown that antihypertensive
therapy with efonidipine-based regimens
improves kidney function independently of
systemic BP. Furthermore, the incidence of
CVE is greater in the subgroup with protei-
nuria or more marked decline in eGFR. Thus,
the importance of monitoring both renal
function and urinary protein excretion can
never been overemphasized. Reduction of
proteinuria still remains to be a main strategy
for renal and cardiovascular protection in
CKD patients even if they are old. Finally, it
is of note that improvement of GFR can be
possible against the natural biological course
of aging. Clarification of the mechanism of
the improvement and its clinical significance
should await further investigation.
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