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It is estimated that 2 million Americans,
two-thirds of whom have diabetes mel-
litus (DM), are currently living with a limb
amputation (1). Patients with DM are at
significant risk for limb amputation, as
one in four will develop a diabetic foot
ulcer (DFU) over their lifetime and nearly
one in six will require amputation (2). In
2009, U.S. hospital costs due to amputa-
tion exceeded $8.3 billion, and annual U.S.
DFU treatment costs are approaching $13
billion (1–3).
With this in mind, we were pleased to

read the study by Yang et al. (4) investi-
gating the association between statin
use and reduced risk of lower-limb am-
putation (LLA) in patients with DM. Yang
et al. studied a population-based cohort
comprising 38,973 patients with just
over half of the patients taking statins.
The authors reported that, during a
mean follow-up of 5.2 years, those tak-
ing statins had a relative risk reduction
for lower-extremity amputation of 46%
(0.006 vs. 0.011, log-rank P , 0.001).
Amputation risk correlated with the
severity of DM assessed by the hypoglyce-
mic agents prescribed.
Yang et al. (4) hypothesize that statins

may facilitate limb salvage partly be-
cause of their ability to augment wound
healing. One mechanism by which sta-
tins may improve wound healing is by

antagonizing hydroxymethylglutaryl-
CoA reductase to inhibit farnesyl pyro-
phosphate formation, an intermediate
in the cholesterol synthesis pathway
whose effects reduced epithelialization
following binding to keratinocyte glu-
cocorticoid receptors (5). Recently, we
reported (5) a secondary finding of a
large prospective cohort study assess-
ing DFU healing after 6 weeks of stan-
dardized care and use of statins among
other medications. Most medications
(a-blockers, b-blockers, ACE inhibitors,
angiotensin receptor blockers, or cal-
cium channel blockers) were not asso-
ciated with improved healing among
the 139 enrolled subjects. However,
among the 91 patients taking statins
(simvastatin [54], rosuvastatin [11],
atorvastatin [22], pravastatin [3], un-
known [1]), we found a trend associat-
ing their use withDFUhealing (regression
coefficient20.148, P5 0.057).

Our results are consistent with sev-
eral diabetic animal model studies as-
sociating statins with improved wound
healing (5). One small (13 subjects) ran-
domized clinical pilot trial assessing
the effect of statins on patients’ DFU
healing, recurrence, and prevention
found that subjects taking 80 mg ator-
vastatin had significantly lower rates of
DFU recurrence and neoulcerogenesis

compared with those administered 10 mg
atorvastatin (5).

Interestingly, recent evidence sug-
gests an association between the use
of statins and new-onset DM, hypergly-
cemia, reduced insulin sensitivity and
reduced insulin secretion, and periph-
eral neuropathy (6). These later obser-
vations require further exploration as
does research into elucidating and con-
firming mechanisms by which statins
improve DFU healing and reduce the
risk of LLA in patients with DM (5).
Other possible mechanisms by which
statins improve healing include upregu-
lation of vascular endothelial growth
factor and endothelial nitric oxide syn-
thase (5).

We agree with Yang et al. (4) that
larger prospective clinical trials are
crucial to further investigate the use
of statins in the prevention of both LLA
and healing and prevention of DFUs,
although the large sample sizes needed
might suggest that logistically a pragmatic
trial design might be most feasible.
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