1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

WEALTY 4
of %,

A
u
Yeyvaaa

/ HHS Public Access

Author manuscript
Mayo Clin Proc. Author manuscript; available in PMC 2023 May 01.

Published in final edited form as:
Mayo Clin Proc. 2022 May ; 97(5): 919-930. doi:10.1016/j.mayocp.2021.10.021.

Population-Based Trends in Amputations and
Revascularizations for Peripheral Arterial Disease From 1990 to
2009

Jeffrey J. Nienaber, MD", Carin Y. Smith, BS™, Stephen Cha, PhD"™, Mateus Correa, MD",
Phillip G. Rowse, MD*, Kent R. Bailey, PhD™, Manju Kalra, MBBS"

"Division of Vascular and Endovascular Surgery, Mayo Clinic, Rochester, MN

“Division of Biomedical Statistics, Mayo Clinic, Rochester, MN

Abstract

Objective: To determine trends in amputations and revascularizations for peripheral arterial
disease in a well-defined population.

Patients and methods: Population-based cohort study of Olmsted County, MN residents with
peripheral arterial disease undergoing amputation or revascularization between January 1, 1990
and December 31, 2009. Population-level 5-year incidence trends for endovascular, open surgical
and hybrid revascularizations and major and minor amputations were determined. Limb-specific
outcomes following revascularization including major adverse limb events and amputation-free
survival were compared between initial surgical and endovascular/hybrid revascularization groups
using Kaplan-Meier analysis.

Results: We identified 773 residents who underwent 1906 limb-procedures, including 689 open
revascularizations, 685 endovascular/hybrid revascularizations and 220 major amputations. Over
the 20-year study period, the incidence of endovascular and hybrid revascularizations increased
while the incidence of open surgical revascularizations and major amputations decreased.
Incidence of revascularizations for chronic limb-threatening ischemia did not change. Among
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residents with chronic limb-threatening ischemia undergoing their first revascularization on a limb,
endovascular revascularization was associated with more major adverse limb events and major
amputations compared to surgical revascularization over the ensuing 15 years.

Conclusions: A rising incidence of endovascular/hybrid revascularizations and decreasing
incidence of open surgical revascularizations for peripheral arterial disease was associated with

a decreasing incidence of major amputations in this population between 1990 and 2009, despite

a stable incidence of revascularizations for chronic limb-threatening ischemia. With more major
adverse limb events and major amputations following endovascular revascularization, these trends
suggest that additional emphasis should be placed on improving limb salvage efforts beyond just
mode of revascularization.

Introduction:

Atherosclerotic peripheral arterial disease (PAD) affects 12% of adults and 20% of persons
over age 70 L. Chronic limb-threatening ischemia (CLTI) due to PAD can lead to major
amputation, which remains a common occurrence with significant associated morbidity,
mortality and financial costs 2. Claudication, though not a major limb threat, can cause
significant functional impairment.

The efficacy of endovascular (ENDO) vs open surgical (OPEN) revascularization on
prevention of limb loss has been debated extensively 2. Generally, ENDO is considered less
morbid but less durable compared to OPEN. With a paucity of level 1 data on the subject,
the BASIL Trial is the most frequently cited randomized trial and demonstrated improved
amputation-free survival with bypass surgery as opposed to angioplasty °. Specialty societies
followed suit in assigning Class I1a recommendations for autogenous vein bypass as the
initial revascularization for CLTI patients expected to survive two or more years and
angioplasty for the rest 8. Subsequent comparative effectiveness studies by AHRQ, however,
found no difference in amputation-free survival or relief of claudication symptoms between
ENDO and OPEN, though the level of evidence supporting these conclusions was low 78,

Population-based studies have generally shown an increase in the incidence of ENDO
over the past few decades and a decrease in OPEN 918, Most showed associations with
reductions in major amputations 9:11:1315.16.18 thoygh others have not 10.12.14.17 Most

of these studies were limited in the amount of individual-level data, such as laterality or
ability to account for multiple procedures on an individual over an extended time period.
Our study was conducted to assess the impact of endovascular technology by evaluating
population-level trends in ENDO and OPEN among residents of a single county (Olmsted
County, MN) in the United States between 1990 and 2009 as well as concomitant trends in
major and minor amputations. Our study is largely an update of the study by Hallett et al
19 on the Olmsted County population from 1973-1992, which showed that an increase in
revascularizations (primarily OPEN) was associated with a decrease in major amputations.
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Subiject Identification, Data Acquisition and Follow-up:

This study was a population-based cohort study of Olmsted County, MN residents
undergoing procedures for atherosclerotic PAD. Utilizing the Rochester Epidemiology
Project (REP) 20, patients were identified through an electronic search of CPT-4 and

ICD-9 procedure codes for all lower extremity revascularization (endovascular and open),
lumbar sympathectomy and amputation procedures performed between January 1, 1990

and December 31, 2009 (Supplemental Methods). Manual review of the complete medical
records from Mayo Clinic, Olmsted Medical Center and other REP providers was performed
to identify patients with atherosclerotic PAD (as diagnosed by their physician at the time)

as the indication for the procedure and confirm Olmsted County residency at the time of

the procedure using REP criteria 2. Demographic, clinical and procedural data were then
collected via manual chart review and logged in REDCap 2. Chart review of all surviving
patients was updated in August, 2012. The study was approved by the Mayo Clinic and
Olmsted Medical Center Institutional Review Boards and supported by funds from the Mayo
Clinic Gonda Vascular Center and Division of Vascular and Endovascular Surgery. Details
about the REP records-linkage system have been previously described 20,

Chart abstraction utilized methods and terminology similar to Hallett et al 19, with the
addition of comorbidity data and newer endovascular procedure/classification terminology
(Supplemental Methods). Prevent I11 score is a validated prediction model for amputation-
free survival among patients with CLTI 22, The score predicts 1-year amputation-free
survival using 5 clinical variables: dialysis-dependence, tissue loss, coronary artery disease,
age =75 years and hematocrit <30% with higher scores predicting lower amputation-free
survival. Revascularizations were classified as ENDO, OPEN or, if a combination of OPEN
and ENDO techniques was used, as “HYBRID”. If prior revascularization on the limb
occurred, amputations were considered secondary and primary if not.

Main and Secondary Obijectives:

The main objective was to determine 5-year incidence trends for major and minor
amputations, and OPEN, ENDO and HYBRID revascularizations between 1990 and 2009.
The secondary objectives were to determine 5-year incidence trends for revascularizations
for claudication vs CLTI and to compare outcomes for OPEN and ENDO/HYBRID
(HYBRID was combined with ENDO due to the utilization of endovascular technology and
the relatively small number of HYBRID procedures). Specifically, major amputation, major
adverse limb events (MALE; major revascularization or major amputation), amputation-
free survival and MALE+ (any MALE or minor revascularization) 23 following initial
revascularization on a limb were compared between OPEN and ENDO/HYBRID.

Statistical Analysis:

Procedures were analyzed as “limb-procedures” where each limb intervened on during a
single procedure was counted as a separate “limb-procedure” 1°. Complete demographic
characteristics and clinical data were available for all unique patients. This data was
compared by calendar year of first limb-procedure and by type of first limb-procedure using
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linear regression for continuous variables and logistic regression for categorical variables.
Rationales for performing major amputations instead of revascularization were ranked

from most to least severe (Supplemental Figure 1). Changes in rationale by calendar year
were assessed for all major amputations using cumulative logistic models with generalized
estimating equations (independent correlation structure) to account for patients with multiple
amputations.

Incidence rates were calculated per 100,000 person-years, where incident limb-procedures
were defined as Olmsted County, Minnesota residents on the procedure date. Annual age-
specific and gender-specific population counts for 1990 through 2009 were also obtained
from the REP Census of Olmsted County. Using this denominator, incidence rates were
calculated for 1990 through 2009, both overall and for 5-year periods (bins). These

rates were adjusted to the gender and 5-year interval age distribution of whites in the
United States for 2000 using the direct method. The 95% confidence intervals for the
incidence estimates were calculated assuming the cases follow a Poisson distribution.
Poisson regression models adjusted for age and sex were used to test secular trends in
5-year incidence rates.

Outcomes of major amputation, MALE, MALE+ and amputation-free survival were
determined 23 by following patients from their earliest OPEN or ENDO/HYBRID procedure
date on each limb separately until the earliest of the outcomes of interest, or censored at

last follow-up (or death for major amputation, MALE and MALE+). Survival estimates for
time to each outcome were calculated using the Kaplan Meier method and compared using
log-rank tests. Statistical analyses were performed using SAS version 9.4 (SAS Institute
Inc., Cary, NC) and R version 3.1.1 (R Foundation for Statistical Computing, Vienna,
Awustria), and A<.05 was considered statistically significant.

Results:

Study Population Demographics and Procedures:

The electronic search identified 2325 patients who underwent 3972 procedures. Of
these, 773 patients met inclusion criteria for the cohort and underwent a total of

1906 limb-procedures. Twenty-five procedures were concomitant revascularization and
minor amputation, which were counted as separate limb-procedures and categorized as
a revascularization if it was their first limb-procedure (N=11). Etiologies for excluded
non-PAD procedures/patients are listed in Supplemental Table 1.

The cohort had more males than females (58.5% vs 41.5%) and was predominantly
Caucasian (96.5%; 2.3% African American, 0.6% Hispanic, 0.5% other). The 1906 limb-
procedures consisted of 689 OPEN, 611 ENDO, 74 HYBRID, 220 major amputations and
312 minor amputations. Trends in cohort demographics at the time of the patient’s first
limb-procedure over the 20-year study period are summarized in Table 1. Body mass index
(BMI) increased over time, as did prior coronary artery interventions and diagnoses of
dyslipidemia and hypertension. Prevent 111 score decreased over time and fewer patients
had a history of transient ischemic attack (T1A)/stroke/amaurosis. There were fewer “never
smokers” and more current smokers in more recent years.

Mayo Clin Proc. Author manuscript; available in PMC 2023 May 01.
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Similar sub-cohort analysis of demographic trends by type of first limb-procedure

(OPEN, ENDO/HYBRID, major amputation and minor amputation) showed no noteworthy
differences from the cohort-level trends (Supplemental Table 2). As shown in Table 2, when
first-procedure OPEN and ENDO/HYBRID subcohorts were compared, ENDO/HYBRID
patients had higher BMI and more prior coronary interventions and dyslipidemia. There
were no differences, however, in comorbidities such as age, Prevent 111 score, creatinine,
congestive heart failure, end-stage renal disease or COPD. Compared to patients undergoing
revascularization (OPEN, ENDO or HYBRID) as a first procedure, patients undergoing
major amputation were older, had higher Prevent 111 score and more hematocrit <30%,
diabetes mellitus, congestive heart failure, prior stroke/T1A/amaurosis and end-stage renal
disease.

For patients undergoing major amputation, the primary rationale for why this was done

as opposed to revascularization is illustrated in Supplemental Figure 1. Of the 220 major
amputations, the most common indications were septic foot or other tissue loss beyond
salvage in 26.4% and no reasonable options for revascularization in 23.6%. There were no
changes over time in rationales by calendar year (OR per year 1.01, 95% CI 0.97 to 1.06,
P=57).

Type and level of revascularization for OPEN, ENDO and HYBRID are listed in
Supplemental Table 3. Overall, 82% of 689 OPEN procedures involved a bypass, most
commonly suprainguinal, though 39% were infrageniculate. Stenting accounted for almost
half of 611 ENDO procedures and was primarily suprainguinal (81%), with less than

1% of stents involving infrageniculate vessels. Balloon angioplasty (without stenting)
accounted for 42% of ENDO and was most commonly infrainguinal but suprageniculate.
Infrageniculate angioplasties accounted for 36% of balloon angioplasties and 60%
involved concomitant more proximal angioplasty. HYBRID (N=74) was most commonly
infrainguinal but suprageniculate and 82% of these were multilevel (eg, common femoral
endarterectomy plus iliac stenting).

Main Objectives: 5-Year Incidence Rate Trends:

Between 1990 and 2009, the rate of total revascularizations increased by 34% (/<.001)
(Table 3). As shown in Figure 1, this was primarily due to a 325% increase in ENDO
(P<.001), as there was a 53% decrease in OPEN over this period (A<.001). HYBRID
increased by 182% (/~<.001) but made up only 5% of total revascularizations. There was no
change in minor amputations but a 37% decrease in major amputations occurred (P=.002).
This decrease remained significant when only primary amputations and only initial major
amputation (eg, excluded above knee amputation performed after below knee amputation on
same limb) were included in the analysis. Major amputation rates among non-PAD patients
(eg, trauma, malignancy) excluded from the cohort did not change between 1990 and 2009
(Supplemental Figure 2).

Trends by Indication and Level of Revascularization:

Between 1990 and 2009, there was an 84% increase in any (ENDO, OPEN or
HYBRID) revascularization for claudication (£<.001) but no change in revascularizations
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for CLTI (Table 3). OPEN saw decreases in both claudication and CLTI whereas
ENDO/HYBRID saw increases in both. By level of revascularization, there were fewer
OPEN revascularizations at the suprainguinal and infrageniculate level but no change

in infrainguinal/suprageniculate revascularizations over the study period. ENDO/HYBRID
revascularizations increased at all three levels (Table 3).

ENDO/HYBRID vs OPEN Outcomes:

Given the observed decrease in major amputations but stable incidence of revascularizations
for CLTI over the study period, outcomes following initial OPEN vs ENDO/HYBRID were
compared (median 5.4 years follow-up [interquartile range 2.8-9.0]). Kaplan-Meier analyses
of outcomes following ENDO/HYBRID vs OPEN as the initial mode of revascularization
for each limb are shown in Figure 2 and Supplemental Figure 3. When all indications

were considered together, more limbs with initial ENDO/HYBRID underwent subsequent
MALE+ (Supplemental Figure 3). MALE was not significantly different, thus the difference
in MALE+ primarily indicated a greater need for minor revascularizations.

When outcomes were analyzed by indication, however, ENDO/HYBRID fared worse than
OPEN among CLTI limb-procedures in terms of major amputations, MALE and MALE+
with no difference in amputation-free survival (P=.051; Figure 2). MALE+ was also
worse among ENDO/HYBRID claudicant limbs, though MALE, major amputation and
amputation-free survival were similar.

Discussion:

Our data show increasing incidence of endovascular and hybrid revascularizations between
1990 and 2009, and decreasing incidence of open surgical revascularizations and major
amputations. However, we demonstrated no increase in the incidence of revascularizations
for CLTI over this period to coincide with the declining incidence of major amputations.
Furthermore, ENDO/HY BRID revascularizations, which supplanted OPEN as the primary
mode of revascularization, had a higher incidence of major amputations and MALE
compared to OPEN for patients with CLTI. Taken together, these data suggest that the
observed decrease in major amputations over this 20-year period was not due to the
increased use of endovascular technology per se.

Our data does not suggest, however, that endovascular techniques are without merit.

For example, our study did not examine factors such as length of hospital stay or
complications (eg, heart attack, wound infection), where ENDO is typically more favorable.
That such a large proportion of PAD patients in this population were treated with ENDO/
HYBRID instead of OPEN without an increase in major amputations is noteworthy. Finally,
endovascular technology continues to improve and better outcomes would be expected to
follow.

There are several alternative explanations for the observed decline in major

amputations. Major amputation rates have been shown to decrease with revascularization,
multidisciplinary care, intermittent pneumatic compression, statin therapy and improved
access to care 1924-28 practice patterns with respect to threshold for major amputation as

Mayo Clin Proc. Author manuscript; available in PMC 2023 May 01.
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opposed to wound care and/or minor amputation have also changed 2930, favoring these less
morbid measures and with reasonable success among PAD patients. Indeed, our data showed
a significant decrease in primary amputations over time in the absence of a concomitant
increase in total revascularizations for CLTI. Thus, any aforementioned interventions —
operative or nonoperative — other than primary major amputation could contribute to a lower
major amputation rate on a population level, which should be the subject of further study as
to the relative efficacy of such interventions.

The Department of Veterans Affairs’ preventive foot care initiative is credited with an
almost 50% decrease in amputation rates 3. Among Medicare patients, increased blood
glucose testing and diabetic foot examinations were associated with a decreased rate of
major amputations 16. Taylor et al showed that, while ENDO vs OPEN was not predictive of
post-revascularization failure of limb salvage, factors such as presence of diabetes, end-stage
renal disease and impaired ambulation were 32, Thus, there may be too much focus on

the relative limb salvage potential of ENDO vs OPEN and not enough on preventive care,
nonoperative measures and clinical decision-making.

Our incidence trends for ENDO, OPEN and major amputations are similar to other
epidemiologic studies using Medicare and National Inpatient Sample (NIS) databases over
a similar time period 213.15, Furthermore, trends for indications for revascularization in our
study were comparable to those of Medicare and NIS studies, though our interpretation was
somewhat different due to the additional analyses we were able to perform with our study
design. Specifically, we were able to gather patient and limb-specific data directly from the
medical record, which allowed us to assess outcomes such as amputation-free survival and
MALE as well as obtain more reliable clinical data without only using administrative codes.
Furthermore, our cohort includes patients of all ages and all amputation/revascularization
procedures regardless of whether they were performed as an inpatient or outpatient or
insured/uninsured.

Our analysis and conclusions with respect to ENDO vs OPEN outcomes were similar

to BASIL °. Importantly, BASIL was a randomized trial and ours was a population-

based cohort study, where same-level revascularizations were not directly compared.
Furthermore, BASIL only included patients with CLTI and only compared infrainguinal
revascularizations, for which patients had to be candidates for both ENDO and OPEN.
Future studies with our cohort could focus on the CLTI subcohort and use multivariate
analysis or propensity matching to further study outcomes of the OPEN first vs ENDO

first approach. Nationwide studies are currently ongoing to provide more current, level 1
evidence as to the comparability of ENDO and OPEN, such as the ROBUST and BEST-CLI
trials 33:34,

There will always be some baseline level of major amputations performed. Our data showed
that the majority of amputations (80%) were performed due to nonambulatory status, lack
of reasonable options for revascularization, tissue loss beyond salvage, progressive tissue
loss despite a patent revascularization or patient preference. While evolving endovascular
techniques such as tibial/pedal artery recanalization may create some “reasonable options”
beyond our study period, many amputations among PAD patients in our cohort were either

Mayo Clin Proc. Author manuscript; available in PMC 2023 May 01.
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not amenable to or not appropriate for revascularization. Preventive measures and earlier
intervention for tissue loss may be key to reducing amputation rates in our population
further, but this may not be the case in other populations. Moxey et al showed significant
variation in amputation rates globally 3°. Thus, in many populations, improving access to
arterial revascularization of any sort may help lower amputation rates.

Our study has limitations. Compared to the total U.S. population, Olmsted County has a
higher proportion of non-Hispanic whites, higher median income and more education, all of
which are associated with lower amputation rates and can affect generalizability 1236, The
largest healthcare provider in the county is a tertiary referral center, which is uncommon.
Selection criteria for performing ENDO vs OPEN vs amputation are “real world” and not
systematic. Data was collected retrospectively. It was often challenging to determine if
diabetic patients undergoing minor/major amputation had PAD with the available data. If
sufficient data was not available to exclude such a patient, they were included in the cohort.
Fontaine stages were used to categorize indications, where a more comprehensive system
for CLTI such as WIFi would be more informative 3738, Finally, our cohort did not include
all PAD patients in Olmsted County — only those undergoing amputation/revascularization.
To determine trends among all patients with PAD, one would need to broaden the cohort to
include patients managed nonoperatively.

Conclusions:

Our study showed an increase in the incidence of ENDO and HYBRID revascularizations
for atherosclerotic PAD in a well-defined, stable population between 1990 and 2009.
There was a concomitant decrease in OPEN revascularizations and major amputations,
though the incidence of total revascularizations for CLTI did not change over the study
period. Furthermore, initial ENDO/HYBRID limb-procedures for CLTI had worse major
amputation rates, MALE and MALE+ compared to initial OPEN. Taken together, these
data suggest that the observed decrease in major amputations was not due to the increase
in utilization of endovascular technology per se. Additional emphasis should be placed on
improving limb salvage efforts beyond just mode of revascularization among patients with
PAD.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 2 —. Outcomes following revascularization by initial mode and by indication
Kaplan-Meier estimates for survival free of specific outcomes comparing patients who

initially underwent open vs. endovascular / hybrid revascularization. P values comparing the
mode of revascularization were calculated using log-rank tests. Amputation-free survival
was a composite outcome defined as the earliest of major amputation on same limb or death
due to any cause.

CLTI = chronic limb-threatening ischemia; MALE = major adverse limb events (major
revascularization or major amputation); MALE+ = any revascularization or major
amputation
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Cohort Characteristics at the Time of First Limb-Procedure Over the Study Period (1990-2009)

Table 1.

1990-94

1995-99

2000-04

2005-09

(n=176)  (n=192) (n=194) (n=211)  'rendP

Age, mean (SD), years 70.0 (13.1)  69.6 (13.0) 67.4(13.8) 67.8(12.4) .08
Male gender, no. (%)% 101 (57.4) 114 (59.4) 109 (56.2) 128 (60.7) 60
Non-Caucasian race/ethnicity, no. (%)‘3 2(11) 5(2.6) 8(4.1) 12(5.7) 005
Height, mean (SD), cm 166.9 (9.6) 167.1(9.9) 169.0 (10.7)  169.4 (10.2) .002
Weight, mean (SD), kg 74.1(18.8) 74.8(19.3) 77.7 (19.6) 82.1(21.4) <.001
BMI, mean (SD), kg/m? 26.5(5.7) 26.6 (5.8) 27.0(5.8) 28.4(6.2) <.001
Smoking, no. (%)? 04

Never 43 (24.4) 44 (22.9) 40 (20.6) 31(14.7)

Former 76 (43.2) 81 (42.2) 83 (42.8) 98 (46.4)

Current 57 (32.4) 67 (34.9) 71 (36.6) 82 (38.9)
Creatinine, mean (SD), mg/dLb 13(08) 16(14) 15(11) 13(12) 73
Hematocrit <30%, no. (%)a 20 (11.4) 29 (15.1) 17 (8.8) 21 (10.0) .35
Prevent I11 score, mean (SD) 32(2.3) 3.4(2.4) 3.0(2.5) 2.6 (2.3) .009
Prior coronary intervention, no. (%)a 29 (16.5) 43 (22.4) 54 (27.8) 62 (29.4) <.001
Functioning kidney transplant, no. (%)? 4 (2.3) 3(16) 9(4.6) 4(L9) 69
Comorbidities, no. (%)a

Dyslipidemia 56 (31.8) 85 (44.3) 128 (66.0) 166 (78.7) <.001

Hypertension 112 (63.6) 144 (75.0) 159 (82.0) 183 (86.7) <.001

Diabetes mellitus 84 (47.7) 91 (47.4) 76 (39.2) 84 (39.8) .16

Coronary artery disease 76 (43.2) 95 (49.5) 94 (48.5) 104 (49.3) .18

Congestive heart failure 33(18.8) 39 (20.3) 26 (13.4) 32(15.2) 27

Stroke/T1A/amaurosis 46 (26.1) 54 (28.1) 38 (19.6) 41 (19.4) .04

COPD 33(18.8) 46 (24.0) 41 (21.1) 42 (19.9) .69

End-stage renal disease 4(2.3) 11 (5.7) 9(4.6) 10 (4.7) 42

BMI = body mass index; COPD = chronic obstructive pulmonary disease; TIA = transient ischemic attack.

aPercentages have been rounded and may not total 100.

b - .
To convert serum creatinine to umol/L, multiply values by 88.4.
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Sub-Cohort Comparisons of Characteristics by Type of First Limb Procedure

Table 2.

Page 15

OPEN

ENDO/HYBRID

Any Revasc.

Major Amputation

(n=285) (n=309) P (n=594) (n=74) P

Age, mean (SD), years 67.7 (12.7) 68.1(12.3) 77 67.9 (12.5) 75.0 (12.9) <.001
Male gender, no. (%)a 169 (59.3) 176 (57.0) .56 345 (58.1) 42 (56.8) .83
Non-Caucasian race/ethnicity, no. (%)‘3 5(18) 14 (4.5) 06 193.2) 1(14) 39
Height, mean (SD), cm 168.0 (9.7) 167.9 (9.9) .85 167.9 (9.8) 167.9 (11.0) .97
Weight, mean (SD), kg 75.8 (18.0) 78.9 (20.0) 054  77.4(19.1) 70.9 (19.5) .006
BMI, mean (SD), kg/m? 26.7 (5.3) 27.8(5.8) .02 27.3(5.6) 25.1(6.0) .002
Smoking, no. (%)% 15 <.001

Never 40 (14.0) 48 (15.5) 88 (14.8) 28 (37.8)

Former 118 (41.4) 143 (46.3) 261 (43.9) 32(43.2)

Current 127 (44.6) 118(38.2) 245 (41.2) 14 (18.9)
Creatinine, mean (SD), mg/dL” 13(09) 14(13) 82 13(1y 16(1.0) A1
Hematocrit <30%, no. (%)a 20 (7.0) 19 (6.1) .67 39 (6.6) 22 (29.7) <.001
Prevent I11 score, mean (SD) 25(2.2) 23(2.2) 21 24(2.2) 5.6 (1.7) <.001
Prior coronary intervention, no. (%)a 58 (20.4) 92 (29.8) 009 150 (25.3) 15(20.3) 35
Functioning kidney transplant, no. (%)? 5 (1.8) 6(1.9) 87 11(1.9) 4(5.4) .06
Comorbidities, no. (%)a 02

Dyslipidemia 159 (55.8) 201 (65.0) 360 (60.6) 30 (40.5) .001

Hypertension 214 (75.1) 248 (80.3) 13 462 (77.8) 51 (68.9) .09

Diabetes mellitus 94 (33.0) 119 (38.5) .16 213 (35.9) 41 (55.4) .001

Coronary artery disease 130 (45.6) 146 (47.2) .69 276 (46.5) 43 (58.1) .06

Congestive heart failure 33(11.6) 44 (14.2) .34 77 (13.0) 31 (41.9) <.001

Prior stroke/T1A/amaurosis 67 (23.5) 60 (19.4) .22 127 (21.4) 34 (45.9) <.001

COPD 69 (24.2) 61 (19.7) 19 130 (21.9) 19 (25.7) 46

End-stage renal disease 9(3.2) 10 (3.2) .96 19 (3.2) 6 (8.1) .04

BMI = body mass index; COPD = chronic obstructive pulmonary disease; TIA = transient ischemic attack.

aPercentages have been rounded and may not total 100.

b - .
To convert serum creatinine to umol/L, multiply values by 88.4.
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