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Reevaluating the Evidence for
Blood Pressure Targets in Type 2

Diabetes
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There is general consensus that treating
adults with type 2 diabetes mellitus (T2DM)
and hypertension to a target blood pres-
sure (BP) of <140/90 mmHg helps pre-
vent cardiovascular disease (CVD). Whether
more intensive BP control should be rou-
tinely targeted remains a matter of debate.
While the American Diabetes Association
(ADA) BP guidelines recommend an indi-
vidualized assessment to consider different
treatment goals, the American College of
Cardiology/American Heart Association BP
guidelines recommend a BP target of
<130/80 mmHg for most individuals with
hypertension, including those with T2DM
(1-3).

In large part, these discrepant recom-
mendations reflect the divergent results
of the Action to Control Cardiovascular Risk
in Diabetes-BP trial (ACCORD-BP) among
people with T2DM and the Systolic Blood
Pressure Intervention Trial (SPRINT), which
excluded people with diabetes (4,5). Both
trials evaluated the effect of intensive
compared with standard BP treatment
targets (<120 vs. <140 mmHg systolic)
on a composite CVD end point of nonfatal
myocardial infarction or stroke or death
from cardiovascular causes. SPRINT also
included unstable angina and acute heart
failure in its composite end point. While
ACCORD-BP did not show a significant
benefit from the intervention (hazard
ratio [HR] 0.88; 95% Cl 0.73—1.06), SPRINT

found a significant 25% relative risk re-
duction on the primary end point favor-
ing intensive therapy (0.75; 0.64—0.89).

Why did ACCORD-BP and SPRINT ar-
rive at divergent conclusions? Recent
secondary analyses provide new insights
into potential reasons, including differ-
ences in trial design, populations studied,
approach to BP lowering, trial end points,
and statistical power or chance findings.

While SPRINT used a parallel group
study design, ACCORD-BP used a complex
2-by-2 factorial design with concurrent
evaluation of intensive BP and glucose
lowering. In a post hoc subgroup analysis
of ACCORD-BP, Margolis et al. (6) found
a significant benefit from intensive BP low-
ering in the standard glycemic control
group but not in the intensive glycemic
control group. However, the biological plau-
sibility for this interaction is weak, and this
interaction was not statistically significant.
It is therefore unlikely that the divergent
results between the trials are explained
by a true interaction between intensive
BP and glycemic control.

Differences in population characteristics
of ACCORD-BP and SPRINT (other than
T2DM) are also unlikely to account for
the divergent results. This is supported by
findings published in this issue of Diabetes
Care by Mi and Mukamal (7), who found
significant differences in the effects of
intensive BP control on all-cause mortality
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comparing ACCORD-BP (HR 1.02; 95% CI
0.81-1.39) and SPRINT (0.71; 0.58-0.88;
P for interaction = 0.02) after balancing
population characteristics in both trials.
This contrasts with an earlier report from
Buckley et al. (8), which found a significant
31% relative risk reduction in the com-
posite CVD end point favoring intensive
BP control in a subset of “SPRINT-eligible”
ACCORD-BP participants. However, Buckley
et al. restricted their analysis to partic-
ipants in the standard glycemic control
arm of ACCORD-BP, artificially favoring
the effect of intensive BP control by fo-
cusing on a subgroup already known to
have more favorable outcomes but not
likely providing the most representative
overall effect of ACCORD-BP.
ACCORD-BP and SPRINT attained strik-
ingly similar BPs, used very similar classes
and numbers of antihypertensive agents,
and used automated devices to measure
blood pressure. It is therefore unlikely
that any of these intervention features
contributed substantially to the divergent
findings. Furthermore, although SPRINT
measured BP in the absence of an observer
for the majority of participants (as opposed
to ACCORD-BP), similar results were found
when analyses were performed separately
in observed or unobserved participants (9).
Differences in trial end points and the
effects of intensive BP control on these
end points may partially explain the
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divergent results of ACCORD-BP and
SPRINT. The primary end point in ACCORD-
BP was more heavily weighted toward
CVD death than in SPRINT (27 vs. 18% of
events, respectively). However, CVD death
was not significantly reduced by intensive
BP control in ACCORD-BP (HR 1.06; 95% Cl
0.74-1.52), while it was reduced in
SPRINT (0.57; 0.38-0.85). These findings
are consistent with the results of a
study reported in this issue of Diabetes
Care by Wan et al. (10). In this observa-
tional study of patients with T2DM, there
was no benefit from intensification of BP
therapy to achieve systolic BP <130 mmHg
compared with <140 mmHg. Interest-
ingly, the precise cause of CVD death
was determined in only 56% of cases in
ACCORD-BP compared with 95% of CVD
deaths in SPRINT. Together, these results
imply that the underlying causes of CVD
death may have differed between the
trials, with ACCORD-BP fatal events pos-
sibly less amenable to intensive BP control
(11). Similarly, intensive BP control did
not reduce heart failure in ACCORD-BP
(0.94; 0.70-1.26), while it did in SPRINT
(0.62; 0.45-0.84), again suggesting po-
tential differential effects in the two pop-
ulations.

It is possible that differences in statis-
tical power or chance findings between
ACCORD-BP and SPRINT may have con-
tributed to the divergent results. In this
issue of Diabetes Care, Brouwer et al.
(12) pooled individual-level data from
ACCORD-BP and SPRINT and report a sig-
nificant 18% relative risk reduction in a
harmonized composite CVD end point
favoring intensive BP control, with no
evidence of statistically significant in-
teraction by the presence of diabetes
(P = 0.13), suggesting a similar effect of
intensive BP control in patients with
and without T2DM. These results should,
however, be interpreted with caution
since these trials were not designed and
therefore powered to test for interactions.
Furthermore, although the play of chance
alone may be a plausible explanation
for the small differences in some of the
nonfatal CVD outcomes between the tri-
als, and perhaps the primary composite
outcomes, it is harder to argue that
chance findings were solely responsible for
the marked qualitative differences in heart
failure and CVD and all-cause mortality.

To some extent, CVD mechanisms and
causes of death differ in T2DM patients
compared with the general population.

Microvascular disease (particularly kid-
ney disease), accelerated vascular calcifi-
cation, and diabetic cardiomyopathy are
common in T2DM (13-15). Moreover, the
rate of sudden cardiac arrest is markedly
increased in T2DM and related, in part,
to diabetes-specific factors other than is-
chemic heart disease (16). Hypoglycemia
is a potential cause of CVD mortality that
is specific to diabetes (17). In addition,
polypharmacy is common and may increase
CVD risk (18). Furthermore, nonvascular
causes of death account for approximately
40% of the premature mortality burden
experienced by T2DM patients (19).
Whether these disease processes may
render patients with T2DM less amenable
to derive a mortality benefit from intensive
BP control, however, is not known and
should be the focus of future research.

In conclusion, the divergent results be-
tween ACCORD-BP and SPRINT are most
readily explained by the apparent lack of
benefit of intensive BP control on CVD and
all-cause mortality in ACCORD-BP, rather than
differences in the design, population char-
acteristics, or interventions between the
trials. This difference in effects on mortality
may be attributable to differential mecha-
nisms underlying CVD mortality in T2DM, to
chance, or to both. These observations sug-
gest that caution should be exercised ex-
trapolating the results of SPRINT to patients
with T2DM and support current ADA rec-
ommendations to individualize BP targets,
targeting a BP of <140/90 mmHg in the
majority of patients with T2DM and consid-
ering lower BP targets when it is anticipated
that individual benefits outweigh risks.
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