Journal of the American Heart Association

RESEARCH LETTER

Kenneth Tran

ines lowered the target BP for most adults with hy-

pertension.! However, a previous observational study
showed that lower BP was associated with a higher risk
of peripheral artery disease-related procedures and hos-
pitalizations,” and to date, no randomized studies have
specifically evaluated the effect of more intensive BP tar-
gets on adverse limb events. Patients with type 2 diabe-
tes mellitus (T2DM) have a high prevalence of macro- and
microvascular disease affecting the lower limbs which
increase the risk of limb threatening infection and tissue
loss.* Thus, more intensive BP lowering in patients with
T2DM may further reduce distal limb perfusion and con-
sequently increase the risk of adverse limb events.

We sought to investigate the effect of treating to an
intensive versus standard systolic BP target on adverse
limb events in a high-risk cohort of patients with T2DM.
We used publicly available data from the ACCORD
(Action to Control Cardiovascular Risk in Diabetes)
BP ftrial, obtained from the National Heart, Lung, and
Blood Institute (NHLBI) Biologic Specimen and Data
Repository Information Coordinating Center. ACCORD
BP randomized 4733 participants with T2DM to an in-
tensive (<120 mm Hg) or standard (<140 mm Hg) sys-
tolic BP target,® and found no benefit of the intensive
BP target on the original primary outcome of fatal and
non-fatal cardiovascular events. For the present analy-
sis, we excluded patients with baseline history of foot
infection, ulceration, or amputation (n=317). We defined
our primary composite limb end point as the occurrence
of foot infection, foot ulcer, or amputation documented
during the annual physical exams. Time-to-event was
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calculated as the number of follow-up days from study
enroliment to the date of first physical exam with a doc-
umented limb event. We assessed for differences be-
tween randomized groups with Chi-squared tests and
Student t-tests for categorical variables and continuous
variables, respectively. We used Kaplan—Meier methods
to estimate freedom from composite limb events from
discrete, interval-censored data. We used multivariable-
adjusted Cox regression to adjust for baseline charac-
teristics and included all variables that were significant
(P<0.05) in univariate models (sex, smoking history,
body mass index, and baseline hemoglobin Alc). The
study was reviewed by a Stanford University Institutional
Review Board, which determined that it did not require
further review or informed consent because of the
deidentified nature of the publicly available data set. Any
requests for the data should be directed to the NHLBI.

Our analysis included 4416 patients (2206 intensive
BP; 2210 standard BP). The intensive and standard BP
groups were well balanced with regard to age (62.7+6.6
versus 62.6+6.7 years), history of prior cardiovascular
events (33.7% versus 32.8%), heart failure (4.7% versus
3.8%), and tobacco use (48.9% versus 48.2%). Baseline
body mass index (32.1+£5.6 versus 32.0+5.4), hemo-
globin Alc (8.4+1.1% versus 8.3+1.1%), total cholesterol
(198.9+45.0 versus 191.8+44.0 mg/dL) and estimated
glomerular filtration rate (91.5+30.5 versus 91.9+27.2 mL/
min per 1.73 m?) were also similar between the intensive
and standard BP groups, respectively.

Participants in the intensive and standard BP groups
had a similar incidence of the primary composite limb
end point (12.6% versus 12.8%, respectively; P=0.8).
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Figure. Incidence of new adverse diabetes mellitus-related limb events in participants
randomized to an intensive vs standard blood pressure target.
Intensive blood pressure therapy was not associated with a significant difference in composite adverse

limb events. BP indicates blood pressure.

The incidence of each component of the composite
end point was also similar between the intensive and
standard BP groups, except for foot infections, which
were slightly higher in the intensive BP group (Figure).
Of patients who had an amputation, 21 (19.8%) had a
preceding foot infection; however, these patients were
equally likely to have been randomized to the inten-
sive versus standard BP group (25.6% versus 15.8%,
P=0.28, respectively). Five-year freedom from com-
posite limb events was also similar between intensive
and standard BP groups (84.7% versus 84.1%, re-
spectively; P=0.99), with no significant association be-
tween intensive BP control and composite limb events
(adjusted hazard ratio, 1.01; 95% ClI, 0.84-1.21).

In summary, we found that targeting an intensive sys-
tolic BP target of <120 mm Hg (versus <140 mm Hg) did
not cause higher rates of the composite limb end point,
defined as new foot infections, foot ulcers, or amputa-
tions in patients with T2DM enrolled in ACCORD BP.
Our analysis has several limitations. ACCORD BP did
not collect information about the prevalence of base-
line peripheral artery disease, precluding our ability to
evaluate differences of the effect of intensive BP con-
trol on adverse limb among patients with and without
known macrovascular disease. Second, our primary
composite limb outcome was based on annual physi-
cal exam assessments, which may have missed interim
foot ulcers or infections. We also could not ascertain the
etiology of adverse limb events (eg, ischemia, trauma,
or neuropathy), specific causes of amputation (eg, wet
versus dry gangrene) or level of amputation (eg, major
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versus minor). Finally, ACCORD BP was not powered
to detect differences in adverse limb events and did not
separately ascertain the occurrence of peripheral artery
disease -related procedures such as lower extremity re-
vascularizations. Nonetheless, our results provide some
reassurance that the current recommendation for more
intensive BP targets to reduce the risk of myocardial
infarction and stroke does not appear to come at the
expense of increased risk of adverse limb events.
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