
Preventing kidney failure, cardiovascular
events and death among patients with
chronic kidney disease is important to

patients, their care providers and health care
systems, and blood pressure control is a funda-
mental part of the prevention strategy.

In December 2012, Kidney Disease: Improv-
ing Global Outcomes published a clinical prac-
tice guideline for the evaluation and manage-
ment of chronic kidney disease, including
statements on blood pressure control.1,2 These
guidelines highlight lifestyle strategies to reduce
blood pressure (e.g., decreasing salt intake,
engaging in physical activity) and the preferen-
tial use of angiotensin -converting enzyme
inhibitors or angio tensin-receptor blockers in
some circumstances. Two other key statements
in the guideline specifically pertain to the recom-
mended target blood pressure in chronic kidney
disease. These statements suggest that a target
lower than 130/80 mm Hg may be appropriate
for some patients with proteinuric chronic kid-
ney disease, instead of the established target of
lower than 140/90 mm Hg that is recommended
for the general population. However, the quality
of evidence supporting a lower blood pressure
target for patients with proteinuria was deemed
to be low by the guideline committee.

In the research article related to this commen-
tary, Lv and colleagues report the results of a
systematic review of randomized controlled tri-
als (RCTs) describing the effects of lower versus
higher blood pressure targets in patients with
chronic kidney disease.3 Lv and colleagues3 sum-
marized 11 RCTs that involved a total of 9287
patients with chronic kidney disease, defined as
glomerular filtration rate < 60 mL/min per 1.73
m2 or evidence of kidney damage.4 The targeted
blood pressure levels in the groups receiving
intensive blood pressure lowering varied across
the trials, ranging from lower than 120/80 mm
Hg to lower than 150/85 mm Hg, or to a mean
arterial pressure of less than 92 mm Hg. The
average difference in systolic pressure between
the treatment and control arms of the trials was

7.7 mm Hg; the average difference in diastolic
pressure between the two arms was 4.9 mm Hg. 

Lv and colleagues considered 3 types of out-
come: cardiovascular events, all-cause mortality
and kidney failure. They found no effect of
intensive blood pressure lowering on cardiovas-
cular outcomes or death, which they note may be
due to the overall low number of events and lack
of statistical power. Seven trials reported kidney
failure events, and among the 5308 patients with
chronic kidney disease included in these trials,
the more intensive blood pressure–lowering
strategy reduced the relative risk of kidney fail-
ure by 17% (hazard ratio [HR] 0.82, 95% confi-
dence interval [CI] 0.68–0.98, p = 0.02). In a
subgroup analysis, this effect was modified by
proteinuria status (urinary protein excre-
tion > 300 mg/d or a protein –creatinine ratio >
22 mg/mmol in a random urine sample). Among
patients with proteinuria, the authors found a
27% reduction (HR 0.73, 95% CI 0.62–0.86) in
kidney failure events with intensive blood pres-
sure lowering, whereas no effect was seen in
patients without proteinuria (HR 1.12, 95% CI
0.67–1.87). The prevention of kidney failure
events seen in patients with proteinuria is the
 primary evidence upon which the target of
130/80 mm Hg is based.1

Although Lv and colleagues focus on relative
measures of benefit, absolute risk and absolute
risk reduction warrant consideration. The absolute
risk of kidney failure is influenced by many fac-
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• It is important to target a blood pressure of 140/90 mm Hg or less in all
patients with chronic kidney disease.

• Recent guidelines suggest potential value in a target blood pressure
lower than 130/80 mm Hg in patients with proteinuric chronic kidney
disease for the purposes of preventing kidney failure (urine
albumin–creatinine ratio > 3 mg/mmol in a spot urine sample);
however, the exact target remains unclear.

• Because some patients with chronic kidney disease have a low absolute
10-year risk of kidney failure, and using medications to target lower
blood pressures carries a risk of adverse events, further evidence to
guide clinical practice is needed.
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tors, including remaining life expectancy, the
presence of diabetes, the glomerular filtration rate
and the amount of proteinuria.5–7 Accordingly, for
any given patient with chronic kidney disease, the
absolute incidence of kidney failure may range
from less than 1 per 1000 patient-years to almost
100 per 1000 patient-years. Assuming a relative
risk reduction of 17% with intensive versus stan-
dard blood pressure control, for every 100 patients
receiving treatment for 10 years, between 1 and
17 kidney failure events may be prevented. Con-
sidering the high cost of care for end-stage kidney
disease and the associated poor outcomes for
patients, the number of events that may be pre-
vented in patients at high risk for disease progres-
sion is certainly important. However, the potential
benefit of intensive blood pressure control is mod-
est for patients who have a lower absolute risk.

Potential adverse events with intensive blood
pressure control also warrant emphasis. Although
Lv and colleagues did not find a significant in -
crease in severe adverse events (including hypo -
tension) or discontinuation of treatment associ-
ated with intensive blood pressure lowering, there
was a high degree of heterogeneity with respect
to which adverse events were reported among the
11 trials they included, and the data on hypoten-
sion were not suitable for meta-analysis.3 By
nature of inclusion in a clinical trial, participants
are highly selected for compliance to treatment
and undergo strict monitoring. These patients
typically have few comorbidities and are at lower
risk for adverse events compared with the general
population. Thus, widespread implementation of
intensive blood pressure control in routine care
for chronic kidney disease may have the unantici-
pated consequence of more drug-related adverse
effects, hypotension and use of health services,
especially among older patients and those with
frailty, cardiovascular disease and autonomic
neuropathy.

The systematic review by Lv and colleagues
highlights important limitations in the underly-
ing evidence. The data for lower blood pressure
targets in proteinuric chronic kidney disease
largely come from subgroup and post-hoc analy-
ses of the Modification of Diet in Renal Disease
study and the African American Study of Kidney
Disease trial.8,9 Future studies should clarify the
upper and lower targets for intensive blood pres-
sure control in chronic kidney disease and the

level of proteinuria at which they should be
implemented. The Systolic Blood Pressure Inter-
vention Trial is a large, multicentre, RCT spon-
sored by the US National Institutes of Health to
compare the cardiovascular effects of systolic
blood pressure targets below 120 and 140 mm
Hg in adults with hypertension who do not have
diabetes (ClinicalTrials.gov: NCT01206062).
The results of this trial, expected by 2019, could
provide additional insight; the investigators aim
to recruit a large proportion of patients with
chronic kidney disease and perform a prespeci-
fied subgroup analysis by proteinuria. However,
with the exclusion of patients with proteinuria
greater than 1 g/d, this trial may not provide the
highest-quality evidence to support current
guidelines for intensive blood pressure control in
some patients with chronic kidney disease.
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