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Inhibiting the renin-angiotensin system

in patients with type 1 diabetes: is it worth it?
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Diabetes mellitus (DM) is responsible for more
than 45% of end-stage renal disease (ESRD) and
is the leading cause of blindness in adults aged
between 20 and 74 years in the United States.'
The magnitude and duration of glycemic control
reduces the risk of these complications although
it is difficult to sustain over many years.? Blood
pressure control also reduces the risk of kidney
disease progression but very few studies exam-
ine blunting the rise in blood pressure over time
compared to reducing the level once persistent-
ly elevated.

Initial studies in the 1980s demonstrated that
angiotensin-converting enzyme (ACE) inhibitors
prevent development of early changes in glomer-
ular morphology and albuminuria in animal mod-
els of type 1 diabetes.®* Since then, outcome stud-
ies on humans have demonstrated a clear bene-
fit of renin-angiotensin system (RAS) blockers
in slowing proteinuric nephropathy.>6 These clin-
ical outcome trials were performed in patients
with advanced nephropathy (i.e., glomerular fil-
tration rate (GFR) <45 ml/min/1.73 m?) and pro-
teinuria greater than 300 mg/day. They includ-
ed patients with either type 1 or type 2 diabetes.’
Based on these trials both ACE inhibitors and
angiotensin receptor blockers (ARB) are recom-
mended by various guidelines as an initial part
of an antihypertensive regimen with a goal of low-
ering blood pressure to <130/80 mmHg so as to
slow nephropathy progression in patients with
proteinuria, DM, decreased GFR.%® The ques-
tion remains, however, what about early diabet-
ic nephropathyj, i.e., estimated GFR <60 ml/min
with little to no albuminuria — are these agents
effective in this setting or is blood pressure re-
duction all that is needed?

In their study, Mauer et al. assessed the effect
of RAS blockade with either an ACE inhibitor or
an ARB on both renal and retinal morphologic fea-
tures in normotensive patients with type 1 diabe-
tes who were normoalbuminuric.'” They did not

find any benefit in nephropathy progression based
on changes in glomerular morphological with RAS
blockers in this cohort after 5 years. Conversely,
there was a reduction in progression of diabetic
retinopathy by 65% and 70% with enalapril and
losartan, respectively.

How do these results fit with known evidence?
There is little solid evidence showing superiori-
ty of RAS blockade vs. other antihypertensive
drug classes in slowing nephropathy progres-
sion in early-stage nephropathy, i.e., estimat-
ed GFR >60 ml/min, in the presence or absence
of microalbuminuria. The ABCD trial (Appropri-
ate Blood Pressure Control and Diabetes) did not
show any benefit of ACE inhibition over calcium
channel blockade in patients with type 2 diabe-
tes for reduction in albuminuria or nephropathy
progression assessed by creatinine clearance.!’'2
In this study, the achieved blood pressure was
around 130/80 mmHg in most people. This lack
of unique benefit on nephropathy progression
by ACE inhibitors was also seen in a post-hoc
analysis of large community-based trials such as
the ALLHAT (Antihypertensive Lipid Lowering
Hypertension Trial).'® In addition to this study,
meta-analyses of outcome trials in early neph-
ropathy, i.e., estimated GFR >60 ml/min, demon-
strated no unique advantage of RAS blockade for
slowing nephropathy over other classes of antihy-
pertensive medications in patients without pro-
teinuria at levels higher than 300 mg/day. This
meta-analysis, however, clearly confirms the ben-
efit of RAS blockade on nephropathy progression
when proteinuria exceeds 500 mg/day."*

Although the guidelines initially encouraged
the use of RAS blockers in both early and ad-
vanced nephropathy, there was no evidence to
support their use in early nephropathy. Most
clinical trials that intervened in early nephrop-
athy only followed the urinary albumin excre-
tion, without looking at the decline in kidney
function or morphologic changes in the kidney.
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Microalbuminuria alone is not an indicator
of nephropathy because of its high variability
and nonspecificity.'®'6 Although microalbumin-
uria is associated with vascular inflammation'’
and increased cardiovascular risk, by itself it does
not equate to presence of nephropathy, unless it
continues to increase over time in spite of blood
pressure levels well below 140/90 mmHg.

RAS is involved in increased vascular permea-
bility during early stage of diabetic retinopathy;
this effect is mediated by vascular endothelial
growth factor (VEGF).'8-20 Theoretically, these
agents could be affecting a central mechanism
of retinopathy related to ocular VEGF, as they in-
hibit its action.?’22 RAS blockade has demonstrat-
ed beneficial effects in animal studies of retinop-
athy and may have a therapeutic role in its treat-
ment.'%20.23.24 Clinical evidence to support this
finding came from the recent study by Mauer et al.
They clearly demonstrated benefits for prevention
of retinal disease progression.

This recent observation demonstrating that
RAS blockade slows retinopathy progression ex-
tends earlier data from the EUCLID trial that sup-
ported a benefit of ACE inhibition to be associat-
ed with less retinopathy in type 1 diabetes.2* Ad-
ditionally, The DIRECT trial (Diabetic Retinopa-
thy Candesartan Trial) showed that ARBs reduced
the rate of retinopathy development in normo-
tensive patients with type 1 diabetes and normo-
albuminuria, who did not have diabetic retinop-
athy, but not in patients with mild-to-moderate
diabetic retinopathy.?

How do we translate the findings of the current
study by Mauer et al. to everyday practice and care
of diabetic patient? First, RAS inhibition in nor-
motensive patients with diabetes does not show
unique protective benefits for preserving kidney
function in the absence of albuminuria. If protei-
nuria exceeding 300 mg/day is present, then there
is a clear indication for the use of these agents to
slow nephropathy progression. Second, data that
RAS blockade slows development of retinopathy
are growing and should be considered especially
in patients with poor glycemic control.
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