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SUMMARY
This double-blind, randomized controlled trial aimed to look
for renal protection benefits of the angiotensin-converting enzyme
(ACE) inhibitor benazepril in advanced renal insufficiency. Four
hundred and twenty-two patients with a serum creatinine of
1.5–5 mg/dl and daily urinary protein excretion >300 mg were
enrolled and divided into 2 groups—group I comprised patients
with a serum creatinine of 1.5–3 mg/dl and group II of patients
with a serum creatinine of 3.1–5 mg/dl. After an 8-week run-in
period where all patients received benazepril and a 3-week washout
interval, the patients in group I were given benazepril while those
in group II were randomized to receive benazepril or placebo in
addition to other antihypertensives. Dietary restriction of sodium,
potassium and protein was enforced.

Over a follow up of 3.4 years, the risk of doubling of serum
creatinine was lower in the benazepril treated group (51%, p=0.02)
as was the risk of end-stage renal disease (40%, p=0.02). In the
benazepril treated cohort, there was a greater reduction in the
degree of proteinuria (52% v. 20%, p<0.001), 23% reduction in
decline in renal function (p=0.02, decline assessed by reciprocal
of serum creatinine) and a 24% reduction in the estimated decline
in the glomerular filtration rate (6.8 ml/minute/1.73 m2 v. 8.8 ml/
minute/1.73 m2, p=0.006). Blood pressure control did not differ in
the 2 groups. Hyperkalaemia (serum potassium >6 mmol/L)
occurred in only 5% of patients (n=11) in group II and 8 were
successfully treated with modification of diet, diuretics and
optimization of acid–base balance.

COMMENT
Despite the proven efficacy of ACE inhibitors in slowing the
progression of chronic kidney disease (CKD), especially in
patients with mild to moderate renal impairment,1–3 the fear of
hyperkalaemia has prevented many a physician from using it in
advanced renal failure.4,5 ACE inhibitors have been shown to
slow the decline in glomerular filtration rate in patients with
CKD from 0.81 ml/minute/1.73 m2 to 0.14 ml/minute/1.73 m2

per month.6 Combination therapy with ACE inhibitors and
angiotensin receptor blockers (ARBs) has been shown to delay
the doubling of serum creatinine or development of end-stage
renal disease.7,8

At a time when many physicians hesitate to use ACE
inhibitors in advanced renal insufficiency, this trial from
China shows incontrovertibly that the reno-protective action
of ACE inhibitors in renal failure continues into the advanced
stages of the disease as evidenced by reduction in doubling of
serum creatinine, reduction in proteinuria, reduction in the rate

of decline of renal function and a slower rate of decline of the
glomerular filtration rate. These benefits were beyond those
that could be attributed to blood pressure control (achieved in
the control cohort).

In patients with CKD, hyperkalaemia occurs in 9.3% of
patients on ACE inhibitors, 4.4% on ARBs and 7.9% on
combined therapy.7 The incidence in dialysis patients is about
13%. The dose of benazepril used was half the maximum
permissible dose (previous studies have used only up to 15%–
25% of the maximum dose). Despite this, only 11 patients (5%)
in group II developed hyperkalaemia and this was easily
corrected in most. These impressive results can be attributed to
the exclusion of patients who developed hyperkalaemia (4
patients, 1.4%) or rise in serum creatinine >30% (6 patients,
2.1%) during the initial 8-week run-in period, very strict
dietary potassium and protein restriction and 80% of patients
using a diuretic as part of their antihypertensive therapy.
Regular potassium monitoring helped to detect hyperkalaemia
as soon as it occurred.

This study shows that the use of ACE inhibitors is beneficial
even in progressive renal failure. During the mean follow up
period of 3.4 years, 41% in the benazepril arm of group II reached
the primary end-point of doubling of serum creatinine or end-
stage renal disease as compared with 60% in the placebo arm
(p=0.004). Extrapolating the creatinine clearance trend lines, it
suggests that patients in the treatment arm would take twice as
long to develop end-stage renal disease (7 years v. 3.5 years).
Stopping ACE inhibitors (and/or ARBs) when renal failure
progresses could hasten the onset of end-stage renal disease.

ACE inhibitors should be started at a low dose of 15%–25%
of the maximum permissible (e.g. benazepril 5–10 mg) and
gradually increased if there is no hyperkalaemia or rise in
serum creatinine >30%. Serum potassium and serum creatinine
should be estimated one week after starting the drug and
thereafter weekly during the period of dosage adjustment, as
was done in this study.

Perhaps the methodology of the study could have been
improved by grouping the patients based on an estimated
creatinine clearance (by the Modification of Diet in Renal
Disease equation). This could have helped to directly extrapolate
the results to the various stages of CKD.

The results of the study could change the practice in India
if we can ensure strict compliance with dietary restriction of
potassium and protein, have reliable and accessible laboratory
services (for early detection of hyperkalaemia should it occur)
and keep patients under regular medical supervision. A diuretic
could also be used routinely with an ACE inhibitor.

The safety and efficacy of combination therapy with ACE
inhibitors and ARBs in lowering proteinuria and slowing the
progression of renal insufficiency in the setting of CKD stage 4
is the next question that begs an answer and is probably worthy
of a similar well-conducted, randomized controlled trial.
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