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Abstract
Objective—To examine the association between use of statin and non-statin cholesterol-lowering
medications and risk of nontraumatic major lower-extremity amputations (LEA) and treatment
failure (LEA or death).

Design of Study—A retrospective cohort of patients with Type I and Type 2 diabetes mellitus
(diabetes) was followed for five years between 2004 and 2008. The follow-up exposure duration
was divided into 90-day periods. Use of cholesterol-lowering agents, diabetic medications,
hemoglobin A1c, body mass index, and systolic and diastolic blood pressures were observed in
each period. Demographic factors were observed at baseline. Major risk factors of LEA including
peripheral neuropathy, PAD, and foot ulcers were observed at baseline and were updated for each
period. LEA and deaths were assessed in each period and their hazard ratios were estimated.

Setting—US Department of Veterans Affairs Healthcare system (VA)

Subjects—Cholesterol drug-naïve patients with Type I or II diabetes who were treated in the VA
in 2003 and were <65 years old at the end of follow-up.

Results—Of 83,593 patients in the study cohort, 217 (0.3%) patients experienced a major LEA
and 11,716 (14.0%) patients experienced an LEA or death (treatment failure) after a mean follow-
up of 4.6 years. Compared to patients who did not use cholesterol-lowering agents, statin users
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were 35% - 43% less likely to experience an LEA (HR = 0.65; 95% CI, 0.42–0.99) and a
treatment failure (HR = 0.57; 95% CI, 0.54–0.60). Users of other cholesterol-lowering
medications were not significantly different in LEA risk (HR = 0.95; 95% CI, 0.35–2.60) but had
a 41% lower risk of treatment failure (HR = 0.59; 95% CI, 0.51–0.68).

Conclusions—This is the first study to report a significant association between statin use and
diminished amputation risk among patients with diabetes. In this non-randomized cohort,
beneficial effects of statin therapy were similar to that seen in large-scale clinical trial experience.
For LEA risk, those given non-statins did not have a statistically significant benefit and its effect
on LEA risk was much smaller compared to statins.. Unanswered questions to be explored in
future studies include a comparison of statins of moderate versus high potency in those with high
risk of coronary heart disease and an exploration of whether the effects seen in this study are
simply effects of cholesterol-lowering or possibly pleiotropic effects.
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INTRODUCTION
Diabetes elevates the risk of limb loss, adverse cardiovascular events, and death.1

Aggressive management of dyslipidemia is a cornerstone of risk factor modification in
diabetes.2 Current Adult Treatment Panel (ATP) III guidelines define diabetes as a coronary
heart disease risk equivalent and mandate a low-density lipoprotein cholesterol (LDL-c) goal
of <100 mg/dL for all individuals with diabetes3 and an optional goal of LDL-c <70 mg/dL
for very high-risk individuals.2

While there is trial evidence that LDL-cholesterol-lowering therapy reduces cardiovascular
risk in patients with diabetes, its effect on vascular health has not been clearly evaluated.4

The landmark Heart Protection Study, which included 5,963 patients with diabetes,
demonstrated a significant 22% reduction in cardiovascular events and revascularizations
among subjects with diabetes randomized to simvastatin 40 mg, but failed to show a
significant reduction in lower extremity-amputations (LEA).4 The Cholesterol Treatment
Trialists evaluated 18,686 individuals with diabetes from 14 randomized trials of statin
therapy.5 Although there was a significant reduction in vascular mortality in patients
assigned to statins, the association between LEA and statin use was not reported.

Given the current lack of evidence on the effect of statins on amputation risk, our large non-
trial population of individuals in the VA healthcare system with diabetes provides a unique
opportunity to evaluate the association of statin and non-statin cholesterol-lowering
medication use with LEA and amputation-free survival over five years of follow-up. Our
objective was to examine how cholesterol-lowering medications among new users are
associated with five-year amputation risk and amputation-free survival.

METHODS
Research Design

We used a retrospective cohort comprised of non-elderly (<65 years of age) diabetic patients
who were not using cholesterol-lowering medications at baseline. We used inpatient and
outpatient datasets for fiscal years 2002 and 2003 (October 2001 to September 2003; all
years in this study are fiscal years) to identify patients who were treated for diabetes in the
US Department of Veterans Affairs (VA) healthcare system. An annual inpatient data set
contains patient records for all hospitalizations that occurred during each fiscal year in all
VA medical centers across the country. For each hospital stay, patient conditions using up to
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ten ICD-9 diagnostic codes and all procedures performed are recorded using ICD-9
procedure codes. The outpatient data set contains “encounter” level data for all visits to VA
hospital-based and community-based outpatient clinics each year. An encounter is a patient
seen at a “clinic stop,” a concept analogous to a revenue center in the private sector. A
patient can have several encounters during an outpatient care visit. Each encounter contains
up to 10 patient diagnoses in ICD-9 codes and up to 20 procedures in CPT-4 codes.

We identified an individual as having diabetes if he or she had a prescription of diabetes
medication in 2003 and/or two or more inpatient or outpatient care episodes with a diagnosis
of diabetes (detected by an ICD-9-CM diagnostic code 250.xx) in 2002 – 2003.6

Because VA beneficiaries may also be entitled to receive health care from Medicare
providers, we limited our study cohort to those aged <65 years at the end of follow-up
(September 30, 2008) so that they would not be eligible for Medicare benefits on account of
age before the end of follow-up. At the time of this study, we did not have access to
Medicare data and diagnoses made by Medicare providers were not observable in this study.

We additionally excluded all patients who died before October 1, 2004 (the index date from
when the follow-up started), who had a history of any LEA before the index date, and who
were new users of, or new enrollees in, the VA healthcare system in 2003. New users and/or
new enrollees were excluded because baseline comorbidities were not observable.

Identification of Amputation and Mortality
The goal of treatment for patients with diabetic complications in the lower extremities is
amputation-free survival. As our main outcomes, we used LEA and treatment failure defined
as an LEA or death. We identified all major (ankle or above) LEAs between 2004 and 2008
by searching both inpatient and outpatient data. The procedure codes in the ICD-9-CM or
CPT used to identify LEAs are shown in Table A1 (Online Appendix). Deaths were
identified by the VA Vital Status file which contains deaths for the VA beneficiaries up to
April 2009. Any death before the end of follow-up was identified as a competing risk for
amputation and as an event for the treatment failure. The VA Vital Status file has over 98%
sensitivity and 97% specificity compared to the National Death Index.7

Cholesterol-Lowering Medications
We divided the 5-year follow-up into 90-day periods and observed cholesterol-lowering
medications used during each period. A 90-day period was chosen because a large number
of prescriptions for diabetic medications are filled for 90 days in the VA. The VA pharmacy
prescription-level data were searched to identify all cholesterol-lowering agents dispensed to
patients during each period. Medications were grouped according to their drug classes into
statins (simvastatin, atorvastatin, fluvastatin, lovastatin, pravastatin, and rosuvastatin),
fibrates (bezafibrate, ciprofibrate, clofibrate, gemfibrozil, and fenofibrate), nicotinic acid
(niacin), bile acid sequestrants (cholestyramine, colesevelam, and colestipol), and
cholesterol absorption inhibitors (ezetimibe). Days of supply filled for each class of
medications were separately tallied from the dispensing date and over-supply for a period
was rolled over to the next. We defined a patient as a user of a class of medications if the
patient had at least 30 days’ supply of medications in the same class during each period. We
likewise identified patients who had at least 30-day supply of any cholesterol-lowering
medication in 2003 and excluded them from the study cohort.

Potential Confounders
Other risk factors of LEA and death were identified either at baseline or during each period
from various sources that may potentially confound the association between cholesterol-
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lowering medication use and outcome. Demographic factors including patient age, sex, race/
ethnicity, marital status, and co-existing conditions were obtained from inpatient and
outpatient records in 2003. We identified some co-existing conditions in 2003 for which
statins may be contraindicated and their new diagnoses during each period.

Other major risk factors of LEA or mortality include coronary artery disease (CAD),
peripheral artery disease (PAD), peripheral neuropathy, foot ulcers, osteomyelitis, and
history of vascular procedures. These were detected by ICD-9-CM codes in the inpatient and
outpatient records for 2003 and were updated for each period. The specific codes for
identifying these conditions are listed in Table A2 (Online Only Appendix).

Diabetes duration was estimated as the number of years a person had been treated for
diabetes on October 1, 2003 in the VA healthcare system and was identified by searching
the VA inpatient and outpatient records from 1997, the first year these data sets are available
for research. Hemoglobin A1c and all cholesterol and blood pressure measures were
obtained at baseline and updated for each period. The non-high-density lipoprotein
cholesterol (non-HDL-c) level was computed as the total cholesterol minus high-density
lipoprotein cholesterol. Non-HDL-c levels have the advantage of being calculable in the
non-fasting state and include LDL-c. Moreover, in a large-scale clinical trial of patients with
diabetes, non-HDL-c was shown to be a strong and independent predictor of cardiovascular
endpoints.8

We also obtained all height and weight measures taken during visits to the VA hospitals or
clinics in 2003 and in each period. For all period-specific measures, when a measure is not
observed in a period, we used the last observation carried forward (LOCF) method to impute
the missing values from the previous period, assuming that the last observed values did not
change until the next measurement.9 When multiple measures were available from the same
period, we used the average of all available values.

Statistical Analysis
Our primary outcomes were major LEAs and deaths identified during a five-year follow-up.
Time to our primary outcomes were compared between four groups of patients according to
cholesterol-lowering therapies they used: “non-users” who were not treated with any
cholesterol-lowering medications, “statin users” who were treated with statins alone, “non-
statin users” who were treated with cholesterol-lowering medication other than statin, and
“both users” who were treated with both statins and non-statin agents. We analyzed the time
to the first major LEA using a competing risk regression,10 adjusting for death as a
competing risk. Time to the first LEA or death was analyzed using a Cox regression. Both
models included baseline patient characteristics (age, race, marital status, diabetes duration
> 7 years at baseline) and time-varying covariates such as diabetes control (A1c), diabetic
medication use, BMI, and comorbidities (CAD, PAD, foot ulcers, osteomyelitis, diabetic
neuropathy, and history of vascular procedures) in each person-period. Patient sex was not
included in the final regression models because it was not significant in both models and a
reliable estimate for LEA risk was not available due to a small number of events for females.

We graphically compared survival estimates by therapy groups using Kaplan-Meier Survival
Curves (Figure 1). The number of patients at risk and standard errors of the estimates at each
major time points were provided below the graphs. Note that none of the patients were
taking any cholesterol-lowering medications at baseline and so the numbers for Year 0 are
not provided. The curves for both statin and non-statin users were mainly overlapping those
for statin users and were not displayed. Because Kaplan-Meier curves are not appropriate in
the presence of competing risks,11 we also used the Cumulative Incidence Function (CIF)
curves to compare cumulative risk of major LEAs by four therapy groups, adjusting for
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deaths as a competing risk (Figure 2). The sample provides power > 0.8 for a minimum
detectable hazard ratio of 0.65 for LEAs and 0.95 for treatment failure between non-users
and statin users and of 0.41 for LEAs and 0.85 for treatment failure between non-users and
non-statin agent users with alpha < 0.05 on a two-sided test. We use Stata/SE 12.1
(StataCorp LP, College Station, TX) for statistical analysis. This study was approved by the
institutional review board at the Hines VA Hospital, Hines, Illinois.

RESULTS
There were 83,593 cholesterol-drug-naïve individuals in the study cohort, of whom 217
(0.3%) experienced a major LEA and 11,716 (14.0%) experienced a treatment failure during
a mean follow-up of 4.6 years (median = 5 years).

Baseline characteristics are shown in Table 1. Over half of those who had valid measures
consistently did not meet ATP III goals12 recommended for persons with diabetes in
cholesterol levels (LDL-c ≥ 100 mg/dL, HDL-c < 40 mg/dL), blood pressure (≥130/80 mm
Hg), and body mass index (BMI ≥ 30 kg/m2).

Patient characteristics in Table 2 shows that about 75% of the cohort were aged 50 years or
older and 2.9% were 60 years or older at baseline. About 44% were non-Hispanic white and
24% non-Hispanic black. Hemoglobin A1c was measured for over 75% of the cohort in
2003 and 14% of all patients (19% with A1c measures) had an average A1c >9%. Twenty-
one percent had diabetes for seven years or longer at baseline. Fourteen percent were treated
with insulin alone, 49% with oral medications alone, 13% with both insulin and oral
medications, and the rest (23%) did not receive any pharmacological treatment for diabetes
in 2003. Within this cohort, 11% had peripheral neuropathy, 10% CAD, 3% PAD, 0.12%
history of vascular procedures, 2% foot ulcers, 0.3% osteomyelitis, 1.6% renal failure, and
6% liver disease at baseline.

Compared to patients who have never experienced an adverse outcome during follow-up,
those who experienced a treatment failure were older (52 vs. 55 years), had slightly higher
A1c (7.50 vs. 7.54 mg/dL), less likely to be obese (36.0% vs. 27.4%), but were more likely
to have diabetes ≥ 7 years (19.7% vs. 27.7%), CAD (8.5% vs. 18.0%), PAD (2.1% vs.
6.0%), foot ulcers (1.5% vs. 4.8%), and osteomyelitis (0.3% vs. 0.6%) at baseline.

When we compared baseline characteristics of patients between statin users and non-users,
we found that most factors significantly and positively associated with statin use were also
factors that are usually associated with poor vascular health, including BMI > 30 kg/m2

(30.5% for non-users vs. 37.6% for statin users), A1c > 9% (13.4% vs. 15.3%), and PAD
(2.4% vs. 2.8%). However, at baseline, more patients had foot ulcers (2.2% vs. 1.8%),
osteomyelitis (0.18% vs. 0.28%), and diabetes duration >7 years (21.4% vs. 20.6%) among
non-users than statin users.

Figure 1 shows Kaplan-Meier survival curves for LEA and for the treatment failure by three
therapy groups over five years. For LEAs, limb survival steadily decreased for both non-user
(“None”) and statin (“Statin”) groups until the fourth year and leveled off during the last
year of follow-up. On the other hand, the non-statin (“Other”) group experienced most of the
LEA events during the third year. While the non-statin group had the best survival of the
three groups in these unadjusted Kaplan-Meier curves, the cumulative incidence function
curves from the full-adjusted competing risk regression (Figure 2) shows that the statin
group had the lowest cumulative incidence and the non-user group had the highest
cumulative incidence of LEA with the non-statin group resembling the non-user group more
than the statin group.

Sohn et al. Page 5

J Vasc Surg. Author manuscript; available in PMC 2014 December 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



For the treatment failure, survival curves for the statin and non-statin groups mostly
overlapped each other but they diverged from the non-user group from the very beginning of
follow-up with ever widening gap in survival throughout the entire follow-up.

Table 3 characterizes cholesterol-lowering prescriptions filled over the follow-up period for
individuals with LDL-c below and above 100 mg/dL. In this cholesterol-drug-naïve cohort
at baseline, patients were not treated with any cholesterol-lowering medications in 72% of
all periods during the five-year follow-up. Patients were treated with statins alone in 22%
and by non-statin medications alone or statin and non-statin medications together in 3% and
2.7% of all periods, respectively. During periods when patients were not treated with any
cholesterol-lowering medications, they had LDL-c ≥ 100 mg/dL for 38.3% of periods. In
71% of periods, patients received treatment consistent with ATP-III recommendations
(LDL-c < 100 mg/dL or treated with statins). Altogether, 44.2% of all patients in the cohort
have never been treated with statins during follow-up. Among patients experiencing an
LEA, only 32% were treated with statins, while 55.5% were treated with statins among those
who did not experience an amputation (data not shown).

Table 4 lists hazard ratios by type of cholesterol-lowering therapy, adjusting for
demographic factors, diabetes severity, and other confounders. Compared to those not
receiving any cholesterol-lowering medications, users of statins alone were about 35% less
likely to experience any LEA (HR = 0.65; 95% CI, 0.42–0.99; P = 0.045) and 43% less
likely to experience a treatment failure (HR = 0.57; 95% CI, 0.54–0.60; P < 0.001). The
LEA risk for non-statin users was not significantly different (HR = 0.95; 95% CI, 0.35–2.60;
P = 0.915) from that for no users but they were 41% less likely to experience a treatment
failure (HR = 0.59; 95% CI, 0.51–0.68; P < 0.001) than non-users. Individuals on both statin
and non-statin agents were 50% less likely to experience a treatment failure (HR = 0.51;
95% CI, 0.43–0.59; P < 0.001).

DISCUSSION
Our results show that 0.3% of non-elderly patients with diabetes who did not use any
cholesterol-lowering medications at baseline had a major amputation in the lower
extremities and 14% died during a five-year follow-up. Within this cohort, patients who
used statins had a 35% lower risk of an LEA, compared to those who were not treated with
any cholesterol-lowering medications. The use of other classes of medications appears to be
minimally, if at all, associated with lower risk of LEA but our sample was not adequately
powered to test statistical significance of this association.. On the other hand, the use of any
cholesterol-lowering medications (statins, non-statin medications, or both) was associated
with increased amputation-free survival over five years. These results imply that statin use
may be associated with a decrease in amputation risk but the use of non-statin agents may
not share in this protection against limb loss.

Since their introduction, statins have been used not only for LDL-c reduction but for
improvement in survival in patients at high-risk for cardiovascular events. Randomized
controlled trials such as the Heart Protection Study,13 Collaborative Atorvastatin Diabetes
Study,14 and Scandinavian Simvastatin Survival Study (4S)15 provide strong clinical
evidence that statin therapy is associated with a reduction in mortality both for primary and
secondary prevention, particularly in patients with diabetes.

Statins have also been shown to modify disease burden and morbidity in patients with
lower-extremity occlusive disease. In the Regression Growth Evaluation Statin Study
(REGRESS), pravastatin use was associated with decrease in atherosclerotic plaque burden,
as assessed by ultrasound of the femoral artery.16 In small cohorts, statin therapy has been
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demonstrated to increase walking time and distance17 and delay functional decline.18 The 4S
study was the first randomized controlled trial to demonstrate an improvement in PAD
symptoms. In the 153 subjects with PAD, simvastatin was associated with a 38% reduction
in new or worsening intermittent claudication.19 In patients with diabetes, peripheral
neuropathy is an independent risk factor for LEA and increases the risk for foot ulcers and
LEA multiplicatively in the presence of PAD.20 Previous research has shown that statins are
associated with improvement in microvascular function and peripheral neuropathy,
independent of LDL-c lowering.21 Despite accumulating evidence that statins have these
beneficial effects on vascular health, clinical research until now has not clearly demonstrated
beneficial effects of statins on amputation risk.22

Some propose that in addition to the proven benefits of LDL cholesterol-lowering on
atherosclerotic cardiovascular disease (ASCVD) risk, pleiotropic effects of statins may
explain other favorable results In the Justification for the Use of Statins in Primary
Prevention study, a primary prevention clinical trial, investigators showed benefit of those
men ≥50 and women ≥ 60 years, both with hs-CRP > 2 mg/L, randomized to rosuvastatin 20
mg/day as contrasted to placebo as regards the combined primary endpoint of ASCVD
outcomes.23 While this result is explained by the statin-effects on lowering LDL-C levels,
the 43% reduction in the risk of venous thromboembolism in those randomized to
rosuvastatin in this trial is less convincingly assumed to be related to statin-induced LDL-C
reduction. 24

The role of non-statin cholesterol-lowering medications in the maintenance of diabetic limb
health is unclear. In our cohort, non-statin cholesterol-lowering medications were associated
with a non-significant decrease in amputation and a less robust, but significant, reduction in
treatment failure. In comparison, the Fenofibrate Intervention and Event Lowering in
Diabetes (FIELD) trial evaluated the use of fenofibrate as monotherapy in 9,795 subjects
with type 2 diabetes.25 Fenofibrate did not significantly reduce the risk of the primary
outcome of coronary events or total mortality. It did reduce total cardiovascular events,
mainly due to fewer non-fatal myocardial infarctions and revascularizations. Over the 5
years of follow-up, there was a significantly lower rate of minor amputations in the
fenofibrate treated group but no significant difference in major amputations.26 The benefit
of fenofibrate to prevent minor amputation was strongest in subjects with known
microvascular disease such as retinopathy and microalbuminuria. There was no strong
association between amputation and known large vessel arterial occlusive disease. Patients
in our cohort were treated with non-statin agents for only 6% of all periods (3% with non-
statin agents alone and 2.7% with statins and non-statins together) and, as such, our ability
to draw inferences about users of non-statin agents may be limited. Both our study and the
FIELD study highlighted the unique pathology of the microvasculature in diabetes.

One must recognize the limitations inherent in the inclusion/exclusion criteria for this cohort
study that may limit its broad generalizability. The study population is entirely persons with
diabetes, disproportionately male, and limited to those who are non-elderly. It remains
unclear if a similar benefit of statins is attributable to individuals with different
characteristics. Given that this is a retrospective study, we were required to assume that
statin prescriptions filled during each period implied actual use. We also could not entirely
exclude the possibility that some statins were filled outside the VA and were not accounted
for in our analysis. Finally, as in other retrospective studies, it was impossible for us to
exclude all sources of confounding, especially one due to patient selection. When we
compared baseline characteristics of patients between non-users and statin users, we found
that statin users did not necessarily have better vascular health at baseline than non-users to
the extent that patient selection alone could have explained the differences in event rates
between our comparison groups. It is noteworthy that the rate of statin use in our cohort is
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surprisingly low. Even though we did not have information on contraindications to safe
statin use, such as allergies and adverse side effects, it is worrisome that patients in our
study cohort did not meet the LDL-c target (<100 mg/dL) for 36.1% of all periods during
follow-up but were not treated with any cholesterol-lowering medication in 70.8% of these
periods (Table 3). Patients in general were treated with statins for 25% of all periods (22.3%
with statins alone and 2.7% with both statins and other agents). Limited statin use in our
cohort is not an exception, however. Under-utilization of statins and sub-optimal LDL-c
levels have been documented in other diabetic populations as well.27 While this study
supports a positive relationship between statin use and limb survival, our ability to draw an
inference about the positive effect of statins on the micro- and macrovasculature is limited.
Unfortunately, our clinical cohort remains incompletely characterized. In the literature, one
third of patients with diabetes have concomitant PAD.28 Our cohort has a low reported rate
of PAD (3% at baseline), which likely reflects broad underdiagnosis. Because ankle-brachial
index (ABI) measures were not available for use in this study, we could not verify accuracy
of PAD based on the ICD-9-CM diagnostic coding in inpatient and outpatient administrative
records.

In conclusion, this is the first study that demonstrated protective effects of statins in LEA.
Even though we limited our sample to non-elderly diabetic patients, our large sample from
observational data allowed us to observe a striking effect of statin therapy on LEA risk and
amputation-free survival. Finally, we showed that there were a large number of patients with
diabetes who were not treated for cholesterol-lowering. These findings indicate an area
where clinical practice may need improvement and at the same time offer an opportunity for
a future study. While prospective clinical trial data support widespread use of statins in those
with diabetes and ASCVD,5 it is not known if statin therapy that titrates to ATP-III goal is
superior to just initiating fixed dose statin therapy in this high-risk population. A clinical
trial that randomized those with diabetes and ASCVD to either an intensive treatment arm
(using a maximally tolerated statin dosage to achieve an LDL-C <70 mg/dl) or merely a
fixed moderate dose arm (such as simvastatin 40 mg/day or atorvastatin 10 mg/day) has the
promise to provide useful information for the care of these patients. Given that moderate
dose statins in the CARDS trial had a beneficial effect on CVD outcomes, it is important to
know if using high-dose potent statins with their attendant increase in statin-related side
effects and possibly decreased adherence is worth the increased cost and effort.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Kaplan-Meier Survival Curves for LEA and Treatment Failure
* This figure shows Kaplan-Meier Survival curves for three treatment groups (None, Statin,
and Other) over five years of follow-up for LEA and treatment failure.
* None = No cholesterol-lowering medications; Statin = Statins alone; Other = Cholesterol-
lowering medications other than statins.
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Figure 2.
Cumulative Incidence Function Curves for LEA after Adjusting for Competing Risks* This
figure shows Cumulative Incidence Function curves for three treatment groups (None,
Statin, and Other) over five years of follow-up for LEA, adjusting for death as a competing
risk.
* LEA = Lower-extremity amputation; None = No cholesterol-lowering medications; Statin
= Statins alone; Other = Cholesterol-lowering medications other than statins.
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Table 3

Distribution of the cohort by cholesterol-lowering therapy and low-density lipoprotein cholesterol (LDL-c)
level, all periods (N = 1,629,488)

Therapy* % of all periods† LDL-c level during period, % of therapy

< 100 mg/dL ≥ 100 mg/dL

None 71.9% 61.8% 38.3%

Statin 22.3% 59.7% 40.3%

Non-statin 3.0% 55.1% 44.9%

Both 2.7% 63.9% 36.1%

All Patients 100.0% 61.1% 36.1%

*
Statin = used statins alone; Non-statin = used non-statin classes of cholesterol-lowering medications alone; Both = used both statins and non-statin

classes of cholesterol-lowering medications; None = prescribed no cholesterol-lowering medications

†
Do not sum up to 100% due to rounding errors.
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Table 4

Hazard Ratios and Their 95% Confidence Intervals of Any Lower-Extremity Amputation (LEA) or Any LEA
or Death for Users of Different Cholesterol-Lowering Medications Compared to Non-Users*

LEA LEA or Death

HR (95% CI)† P-Value HR (95% CI) P-Value

Statin 0.645 (0.420 – 0.991) 0.045 0.569 (0.537 – 0.602) < 0.001

Non-Statin 0.946 (0.345 – 2.596) 0.915 0.586 (0.508 – 0.676) < 0.001

Both - - 0.505 (0.433 – 0.589) < 0.001

*
For LEA, a reliable estimate was not available for the “Both” group due to small number of events (n = 7); HR = hazard ratio; CI = confidence

interval; Both models were adjusted for age, race/ethnicity, marital status, A1c, body mass index, insulin use and/or oral antihyperglycemic
medication use, history of vascular surgery, and comorbidities (foot ulcer, coronary artery disease, peripheral arterial disease, peripheral
neuropathy, foot ulcers, and osteomyelitis). The LEA model was additionally adjusted for mortality as a competing risk.

†
Hazard ratios for LEA were adjusted for deaths as competing risks.
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