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Consequences of Overinterpreting Serum Creatinine
Increases when Achieving BP Reduction
Balancing Risks and Benefits of BP Reduction in Hypertension
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Hypertension is a known risk factor for cardiovascular
(CV) death aswell as the secondmost common cause of
ESRD in the United States. Systolic BP reductions to
levels below 140 mm Hg and even 130 mm Hg are
associatedwithaslowerdecline inkidney functionover
the spectrum of kidney disease severity (1).

Multiple trials in patients with nondiabetic CKD
have formally tested the hypothesis that a lower BP
is associated with a slower decline in kidney function,
but all have failed to show a slowed progression (2).
An exception may be among those with 1 g or more of
proteinuria, where post hoc analyses suggest slower
CKD progression at lower pressures. In these trials,
onlyhyperkalemiawasnotedasakidney-related safety
issue in the lower BP groups in these trials (3).

The Systolic Blood Pressure Intervention Trial
(SPRINT) was a multicenter, randomized study with
9361 participants that examined whether a systolic BP
,120 mm Hg reduced CV events more than standard
treatment to,140mmHg. The primary outcomewas a
composite of CV events or death from CV disease. The
trial was stopped early for overwhelming CV event
reduction in the intensive BP group; however, this
group also had higher risk of adverse events, specifi-
cally hypotension, electrolyte abnormalities, and AKI.

ThepaperbyMagriçoetal. (4) inthis issueoftheClinical
Journal of the American Society of Nephrology evaluates the
magnitude of BP reduction in the context of kidney
function decline in the subset of patients without CKD.
The primary end point that they used was a decline as
defined in the SPRINT protocol of $30% reduction in
eGFR to ,60 ml/min per 1.73 m2 on two consecutive
laboratory determinations collected at 3-month intervals
(5). It should be noted that this definition of percentage
reduction in eGFR is accepted as only preliminary
evidence of reduced kidney function. What is needed
to confirmharmtokidney function is to stop the therapy,
which in most patients, involved a blocker of the renin-
angiotensin system and a long-acting thiazide-like di-
uretic to see if eGFR returns to baseline. When this was
done in other long-term studies, eGFR did return to
baselineevenafter6yearsoftreatment inonestudy,andit
was associated with long-term benefits in another (6,7).

The authors evaluated the association of change in
eGFRas a complicationof themagnitude ofBP reduction

from baseline with the desired systolic BP goal. The
authors categorized the mean arterial pressure change
from baseline to the lowest recorded BP as ,20 mm
Hg(baselinesystolicBPof129mmHg),20 to,40mmHg
(baseline systolic BP of 143 mm Hg), and $40 mm Hg
(baseline systolic BP of 161 mm Hg) among those with
stages 1 and 2 CKD in the intensive treatment group
of the SPRINT. They note a relationship between the
magnitude of drop in BP and risk of decline in eGFR.
Although this association seemsa reasonable conclusion,
one must carefully examine the following: (1) the base-
line level of eGFR and (2) the duration of previously
uncontrolled BP. These are key factors that would
distinguish true reduction in kidney function from a
hemodynamic resetting of eGFR. Clearly, from these
data, there is no evidence of permanent kidney injury.
These are important variables to assess and confirmbefore
drawing any conclusions about kidney injury.
A review of kidney physiology shows that, although

systolic BPs within the range of 80–150 mmHg should
maintain GFR, acute large changes in BP can be as-
sociated with acute changes in kidney autoregulation
and subsequent reductions in kidney plasma flow
and GFR (8). Moreover, as the authors note, agents
used to lower BP (i.e., renin-angiotensin system blockers
and diuretics) contribute to accentuated drops in GFR.
However, in some studies, an early and sustained fall
in eGFR portended a better kidney outcome in patients
with CKD and those with stage 2 CKD (7,9). Hence, it
would be misleading and inappropriate to view a
hemodynamic resetting of kidney function as injury.
This analysis ignores physiologic adaptation and

treats the numbers as if they are trulyverified, implying
injury without long-term follow-up, which is an over-
statement at best. The clinical consequences of such
analyses result in patients not receiving proper treat-
ment of BP to avoid a rise in creatinine, a hemodynamic
consequence of both the D change in systolic BP and
medications used to achieve the goal. This results in
patients being denied the opportunity of CV mortality
and morbidity reduction afforded by lower pressures.
In thosewith advancedCKD, not the group reported

by Magriço et al. (4), a .20% sustained reduction in
eGFR early during treatment resulted in worse kid-
ney outcome over time, regardless of intensity of BP
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reduction (10). This change in eGFR may simply reflect
severe underlying atherosclerotic disease in the kidney,
making it very susceptible to small intra-arterial changes,
because this is not seen in large outcome studies (11).
CV disease remains a leading cause of mortality and

morbidity, and its risk factors, especially uncontrolled BP,
should be aggressively managed. Patients should not be
denied suchmanagement because of fear that eGFRwill fall.
It is clear that, apart from in those hospitalized with heart
failure and those with advanced CKD, manifesting .20%
increases in serum creatinine when BP is lowered does not
significantly affect long-term kidney outcomes. Hence, the
CV risk reduction far outweighs the CKD progression risk.
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See related article, “BP Reduction, Kidney Function Decline, and
Cardiovascular Events in Patients without CKD,” on pages 73–80.
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