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Targeting Proteinuria as a Valid Surrogate for Individualized Kidney

Protective Therapy
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he presence of protein in the urine is a
strong indicator that a patient is likely to

xperience progressive kidney function decline.
patient with proteinuria, even in the setting of
relatively normal glomerular filtration rate

GFR), has a high chance of showing a steep
rogressive slope of GFR loss compared to a
atient with low or no urinary protein excretion.
mportantly, treatment of patients with medica-
ions that reduce proteinuria appears to be associ-
ted with protection against GFR decline.1-5

herefore, proteinuria has been advocated not
nly as a renal risk marker, but also as a target for
reatment.6

That proteinuria is a risk marker for renal
utcome, independent of other risk factors, is
idely accepted. However, the question of
hether proteinuria truly is an independent thera-
eutic target for reducing progressive kidney
unction loss remains under debate. Clearly,
herapy that reduces proteinuria is associated
ith renal protection, and, interestingly, the more
ne lowers proteinuria in an individual patient
he better the patient is protected against further
idney function loss and eventual kidney fail-
re.7,8 However, currently used renoprotective
herapies were not designed to be antiprotein-
ric; rather they were developed to address other
idney disease risk factors—most notably hyper-
ension—and the ability of these medications to
educe proteinuria was discovered as a “side
ffect”. Of all the antihypertensive medications,

rugs that intervene in the renin-angiotensin-

merican Journal of Kidney Diseases, Vol 51, No 5 (May), 2008: p
ldosterone system are best known for their
ntiproteinuric effect; these include angiotensin-
onverting enzyme (ACE) inhibitors, angioten-
in receptor blockers (ARBs), aldosterone antago-
ists, and renin inhibitors.9-12 Several large
linical trials using hard end points that include
ubstantial kidney function decline and develop-
ent of kidney failure have shown that interven-

ion in the renin-angiotensin system subse-
uently protects kidney function.1-5 Interestingly,
his protection was associated with reduction in
roteinuria, and, importantly, the reduction in
roteinuria observed in the first months of treat-
ent was associated with long-term kidney func-

ion protection.13-15 These findings are supported
y Eijkelkamp et al, who recently showed that
he initial antiproteinuric effect of an ARB is
ssociated with kidney protection completely
ndependently from the effect of the ARB on
lood pressure. Even in individuals in whom use
f an ARB was associated with a rise in blood
ressure, ARB use remained renoprotective as
ong as proteinuria was reduced.16 However,
ince these studies were not prospectively de-
igned to isolate the antiproteinuric renoprotec-
ive effect from the antihypertensive renoprotec-
ive effect, there is still no hard evidence that
roteinuria should be targeted for treatment.
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For proteinuria to become a target of treat-
ent, one needs to establish that proteinuria is an

ndependent cause of progressive kidney func-
ion loss. In addition, one needs to find a therapy
hat reduces proteinuria without affecting any
ther risk factor for kidney function decline. In
his respect Szeto et al describe a very interesting
nding in their article in this issue of AJKD.17

hey show that oral calcitriol reduces proteinuria
n patients with IgA nephropathy in the absence
f a significant change in blood pressure or
idney function. There was a simultaneous reduc-
ion in serum transforming growth factor �
TGF-�) levels, correlating with the reduction in
roteinuria. Although the study was performed
n only 10 patients, this finding may be of marked
mportance for the future treatment of patients
ith progressive kidney function loss.
The current renoprotective treatment of pa-

ients with diabetic and nondiabetic nephropathy
as reduced the risk of developing end-stage
enal disease (ESRD); however, the residual risk
emains high. Although studies using ACE inhibi-
ors and ARBs in individuals at high risk for
idney failure, including the Collaborative Study
roup, the Ramipril Efficacy in Nephropathy

REIN) study, the Reduction of End Points in
on–Insulin-Dependent Diabetes Mellitus With

he Angiotensin II Antagonist Losartan
RENAAL) study, the Irbesartan Diabetic Ne-
hropathy Trial (IDNT), and the African Ameri-
an Study of Kidney Disease and Hypertension
AASK) have all shown a significant risk reduc-
ion in hard kidney outcomes (50% decline in
FR or doubling of serum creatinine, develop-
ent of ESRD), the remaining absolute risk of

hese end points in these high-risk individuals
emained between 25% and 50% within 3
ears.1-5 In all of these trials, high blood pressure
as the target of treatment, and thus blood pres-

ure control had a marked emphasis in the planned
reatment regimens. Most (if not all) methods for
lood pressure lowering were used to achieve
reestablished blood pressure targets; accord-
ngly, chances of further renal risk reduction by
urther decrease of blood pressure appear to be
lim. On the other hand, proteinuria was never a
arget in any of these trials, and, when examined,
hese trials show that the degree of proteinuria
eduction was associated with renoprotection.

hus, optimization of the antiproteinuric effect t
ight be a means to obtain further kidney protec-
ion.

What are the current possibilities to further
educe proteinuria? ACE inhibitors, followed by
RBs, have proven antiproteinuric effects, which

re enhanced with dose escalation. Notably, ad-
inistering ACE inhibitors and ARBs at doses

ar beyond their blood pressure lowering effect
till offers increasing proteinuria reduction.18,19

urthermore, the antiproteinuric effect of these
edications may be enhanced by adding a di-

retic to the medication regimen.20 Restriction of
ietary sodium intake has a similar effect,21 and,
nterestingly, combining low sodium intake and
iuretic use with ACE inhibition further reduces
roteinuria.22 Finally, the combination of an ACE
nhibitor and an ARB not only further lowers
roteinuria23 but also appears to protect the kid-
eys in patients with nondiabetic renal disease,24

lthough the latter study still requires confirma-
ion.

Notably, all the measures described above not
nly improve proteinuria but also reduce blood
ressure. Are there any antiproteinuric measures
hat have no impact on blood pressure? Agarwal
t al showed that paracalcitol has an antiprotein-
ric effect.25 Although this study was not prospec-
ively designed to evaluate proteinuria, it was the
rst to show a clinical effect of a vitamin D
nalogue on proteinuria; this has now been con-
rmed in a prospective study by Szeto et al,17

here the antiproteinuric effect of the vitamin D
nalog calcitriol was demonstrated in the setting
f concurrent ACE inhibitor or ARB treatment.
owever, as Szeto et al only evaluated 10 indi-
iduals in this study, larger studies will need to
onfirm their finding. The Selective Vitamin D
eceptor Activator (Paricalcitol) for Albumin-
ria Lowering Study (VITAL) is such a larger
ngoing study.26 Of note, there are several other
ntiproteinuric measures that demonstrate no
lood pressure lowering effect; these include
ow-protein diets, nonsteroidal anti-inflamma-
ory drugs like indomethacin, and sulodexide, a
lycosaminoglycan that may reduce proteinuria
hrough effects on the glomerular basement mem-
rane. These measures have an antiproteinuric
ffect by themselves and in conjunction with
CE inhibitor or ARB treatment.27-29

The unanswered question remains: Are any of

he above additive measures to lower protein-
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Editorial 715
ria, in particular the ones that have no effect on
lood pressure, of substantial use in further low-
ring the risk of progressive kidney disease? If
his is true, we will have a breakthrough in the
reatment of renal disease. In fact, if a treatment
irected to only lower the proteinuria renders
dditional kidney protection to currently recom-
ended therapies, this will imply that protein-

ria should be a target of treatment for optimal
idney protection. However, there are only lim-
ted prospects at this time for trials to demon-
trate efficacy of these interventions. Further
rials evaluating low-protein diets promise to be
nteresting; however, a repeat of the Modifica-
ion of Diet in Renal Disease (MDRD) Study is
ot expected. Trials using nonsteroidal anti-
nflammatory drugs are not expected either, given
he adverse effects of this class of medications on
idney function. The first large hard end point
tudy that may give an answer is the Sulodexide
rial in Diabetic Nephropathy.30 However, evi-
ence from Agarwal et al and Szeto et al suggest
hat it should not be long before somebody will
ake the initiative to start a large, hard end point
rial using a vitamin D analogue.

Finally, a major challenge for the future is not
nly to test which drugs synergize in their antipro-
einuric effect, but also to assess the best combi-
ation of drugs in individual patients. From treat-
ent of high blood pressure we should have

earned that each person has an individual re-
ponse to different antihypertensive drugs and
heir combinations. For proteinuria reduction one
bserves something similar, as not every patient
esponds equally well to ACE inhibitor or ARB
herapy. The response may vary from a nearly
00% fall in proteinuria to a rise in proteinuria,
ith the average being a 50% decrease.31 The

ame holds true for non–blood-pressure-lower-
ng antiproteinuric therapies such as a low-
rotein diet, nonsteroidal anti-inflammatory
rugs, and sulodexide. Szeto et al showed that
ral calcitriol is similar in this respect; some
atients show a rise, some a modest drop, and
ome a distinct fall in proteinuria. This pattern is
upported by Eijkelkamp et al, who showed that
he antiproteinuric response variation to ARB
reatment differs from the antihypertensive varia-
ion as some individuals without a blood pres-
ure response experienced a marked lowering of

roteinuria and vice versa.16 Given the fact that (
ome individuals show a good antiproteinuric
esponse to a drug whereas others show no effect
t all, we must ask if it is possible to turn a
onresponder into a responder? Bos et al showed
hat a nonresponder to ACE inhibitor therapy
emains a nonresponder to ARB therapy.31 How-
ver, will a nonresponder to ACE inhibitor or
RB therapy have reduced proteinuria with sulo-
exide or vitamin D analogues? And what will
appen if we combine sulodexide with vitamin D
nalogs? These are several of the major ques-
ions and challenges for the coming decade(s).

hile it will take some time before we can
nswer these questions with hard end point stud-
es, if we could come to an understanding that
roteinuria, like hypertension, is a valid surro-
ate for hard kidney outcomes, we will be able to
onsiderably reduce the time before we develop
ptimal individual renoprotective treatment strat-
gies.
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