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Abstract

Introduction. Approximately 238 million people were diagnosed with peripheral artery disease (PAD) in 2015, making it a
growing global problem. Untreated PAD can progress to critical limb ischemia (CLI), the most severe form of the disease. There
is growing evidence that microvascular diseases increase the risk of amputations. In particular, chronic kidney disease (CKD)
is known to cause medial arterial calcification, a known risk factor for complications in patients with CLI. The current study
describes the underlying rationale, objectives, and methods to explore PAD, CLI, and CKD associations. Methods. The Premier
Healthcare Database was used to conduct this retrospective observational study of patients with PAD or CLI. Adult patients,
who were discharged between 2016 and 2021, were included in the study. Results. There were 874,788 patients diagnosed with
PAD at baseline, of which 7,823 patients (0.9%) had CLI. CKD was reported among 105,474 (12%) patients with PAD and 1,482 (19%)
patients with CLI. About 44.3% of patients were female, and 55.6% were males. Approximately 78.3% were White, 12% were Black,
and 4.4% were Hispanic. About 46.4% and 7.3% of patients had Medicare and Medicaid, respectively. Conclusion. With a high
volume of patient information on outcomes such as amputations and mortality, the Critical Limb Ischemia & Chronic Kidney
Disease—Amputations & Mortality (CLICK-A&M) study will provide real-world insight into CKD prevalence among patients
with PAD or CLI. Using advanced statistical methods, we aim to identify areas for improvement in diagnosing, treating, and
managing patients with PAD, CLI, and CKD.
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Peripheral artery disease (PAD) is a circulatory condition affect-
ing noncardiac, non-intracranial arteries."®* The most common
cause of PAD is atherosclerosis, whereas its association with
inflammatory disorders of the arterial walls or noninflammatory
arteriopathies is less common.? PAD of the lower extremities
involves decreased perfusion rates due to the narrowing of
the supplying blood vessels."? In the United States alone, about
6.5 million patients who are 40 years or older were diagnosed
with PAD. This number continues to increase nationwide as the
elderly population continues to grow.* Risk factors such as age,
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smoking, hypertension, diabetes mellitus, and chronic kidney
disease (CKD), aggravate the risk for PAD.*® A PAD condition
left untreated can lead to critical limb ischemia (CLI), a severe
form of the disease characterized by rest pain, ulceration, and
gangrene. Studies have reported that up to 11% of patients
diagnosed with PAD progress to CLL.%" Medial arterial calcifi-
cation (MAC), an alteration of the arterial wall characterized
by non-obstructive calcium deposition in the tunica media,
is associated with higher rates of complications due to CLI.?
The prevalence of CLI in the United States is approximately
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2 million, projected to increase due to a growing population
with known risk factors.*'° Though non-traumatic amputation
rates, in general, have declined since the late 1990s, the rate
of amputations amongst CLI patients has remained strikingly
high. Some studies have reported rates as high as 15% after 1
year of diagnosing CLI.>"

The prevalence of CLI patients with diabetes mellitus has
substantially increased since 2009." There is growing evidence
that microvascular diseases, such as MAC, increase the risk of
amputations independent of preexisting PAD or diabetes.*!*" Thus,
assessing the relationship between CLI and diseases predisposing
patients to MAC is integral. One of the major predisposing factors
for MAC is chronic kidney disease (CKD).® CKD is a progressive
medical condition characterized by impaired kidney functioning
resulting from decreased glomerular filtration rate (GFR) for
more than 3 months." The global prevalence of CKD is estimated
to be about 13.4%, and 47 million patients have been affected in
the United States alone.’*"” The global prevalence of CKD among
type-2 diabetes patients is approximately 50%.'

The study will also explore whether the risk and prevalence
of PAD or CLI, and associated complications, differ with CKD
stages, race, ethnicity, insurance status, and various comorbid
conditions such as diabetes mellitus, hypertension, and hyper-
lipidemia. Multivariable multivariate analysis will be performed
in this study using clinical and sociodemographic covariates
to test multiple hypotheses. Where applicable, we will utilize
propensity score matching and other sampling techniques to
account for variability in data. This study describes the underlying
rationale, objectives, methods, and population description. The
methods used in this project will serve as a background for future
screening and intervention studies and the early management
of patients with PAD or CLI and CKD.

Methods

Study design and data source. The Premier Healthcare Database
(PHCD)* was used to conduct this retrospective observational
study of patients with PAD and CLI. The PHCD is an extensive
hospital-based, service-level, all-payer database containing clini-
cal and healthcare utilization information from more than 4,400
hospitals, health systems, and over 225,000 other providers and
organizations in the U.S. The PHCD emerged as a collaboration
initiative between American Health Care Systems, Sun Health,
and Premier, Inc in 1997.”° This curated database has been ex-
tensively used for academic research and clinical and financial
outcomes of health care policies and initiatives.?’ A wide range
of therapeutic areas is covered in the PHCD, facilitating insight
into patient characteristics, patterns of patient care, outcomes,
and the burden of illness over time. These insights are helpful
for various developments and initiatives in the medical field.?
It represents approximately 25% of all U.S. admissions from
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the geographically diverse non-governmental community,
teaching hospitals, and rural and urban health systems. The
PHCD contains data from standard hospital discharge files,
including patient demographics and disease states; health
insurance type; admission and discharge diagnoses; admission
source and type; discharge status and disposition; and hospital
pharmacy medication use.

Using unique masked identifiers allows tracking patients
across inpatient and outpatient settings within the same hospital.
All data in the PHCD are statistically de-identified and compliant
with the Health Insurance Portability and Accountability Act;*
this study was exempt from the Institutional Review Board re-
view. The Miami Cardiac & Vascular Institute Foundation funded
access to the PHCD. External funding sources were not utilized
to support this study.

Study objectives. The primary objectives of this study are (1) To
assess and characterize the presence and severity of CKD bur-
den among individuals with PAD or CLI; and (2) To determine
the relationships of clinical risk factors, insurance status, race,
and ethnicity with the presence of CKD among individuals with
PAD or CLI.

The secondary study objectives are: (1) to examine the asso-
ciation of clinical risk factors, CKD, amputation, and death; (2)
to determine the relationships of clinical risk factors, CKD, and
amputations with race, ethnicity, and insurance status; and (3)
to develop population-based assessments that may inform future
protocols to optimize outcomes in patients with PAD or CLI.

Study population. The study used hospitalization and healthcare

utilization data between 2016 and 2021. We included all adult PAD

or CLI patients discharged between 2016 and 2021 in the analy-
sis. All International Classification of Diseases, Tenth Revision,
Clinical Modification (ICD-10-CM) codes within the 170 section,
including the terms “rest pain,” “ulceration,” or “gangrene,” were

used to identify patients with CLI. Appropriate 170 ICD-10-CM

codes, excluding the terms “rest pain,” “ulceration,” or “gangrene,”
were used to identify patients with PAD. The Current Procedural

Terminology (CPT) codes were used to identify patients who

underwent lower extremity revascularization or amputation.

Study timeline. After beginning the study, we intend to complete
the analysis and disseminate the results by October 2023.

Patient characteristics, clinical characteristics, and outcomes.
The baseline data included (1) demographic characteristics such
as age, sex, race, marital status, and insurance information; (2)
clinical event information such as admission date, discharge date,
ICD-10-CM codes, CPT codes, Healthcare Common Procedure
Coding System (HCPCS) codes, date of procedure, length of
stay (LOS), hospital type, and discharge disposition (home, SNF,
expired, etc.); (3) All Patients Refined Diagnosis Related Groups
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(APR-DRG) classification for inpatient hospital encounters; (4)
detail of drug/supply/service charges for each hospital encoun-
ter; (5) general lab results such as microbiology, microbiology
sensitivity, glucose, complete blood count, lipid panel, etc., for
select hospital encounters; and (6) vitals data such as height,
weight, blood pressure, respiratory rate, heart rate, partial
pressure of oxygen (PO,), etc, for select hospital encounters. We
grouped patients’ hospital length of stay into 5 categories: Up
to 1 week; >1 week to <1 month; 1 to <2 months; 2 to <3 months;
and 3 or more months. Conditions such as PAD, CLI, CKD stages
1-5, lower extremity revascularization, amputation, diabetes,
renal failure, carotid artery disease, coronary artery disease,
dyslipidemia, hypertension, prior coronary artery bypass graft
surgery (CABG), and other comorbidities were identified using
ICD-10-CM and CPT codes (Supplemental Table S1).

Data handling and statistical analysis. Descriptive and summary
statistics were calculated for all variables of interest in this
study. All data were imported and analyzed using SAS software,
version 9.4. In future studies, continuous variables will be
summarized by using the number of subjects (N), the number
of subjects in a subgroup (n), mean + standard deviation (SD)
or 95% confidence interval (CI), median, interquartile range,
minimum, and maximum. Frequencies and percentages will
summarize categorical variables. The Chi-square test will be
utilized to find differences in proportions. Where applicable,
an independent t test or Mann-Whitney test will be used to
find differences in means between the 2 groups. Analysis of
variance (ANOVA) or the Kruskal-Wallis test will be utilized to
find differences in means among more than 2 groups. Multiple
multivariate regression methods such as Linear, Logistic, and
Poisson regression and other machine learning methods will
be used to find associations between dependent (amputations,
death, LOS, cost, etc) and independent variables of interest.
Additional statistical techniques will be used to create patient
groups with similar clinical and demographic characteristics,
including propensity score matching and clustering. A P-value
of .05 or less will be considered statistically significant.

Results

The data consisted of 12,514,966 hospital visits over 6 years
from 878,788 unique patients. The data included 874,788 patients
with an established diagnosis of PAD at baseline (ICD-10-CM: I70.
XX), of which 7823 patients (0.9%) had CLI. In the data, 388,027
(44.3%) patients were female, while 486,647 (55.6%) were males.
The mean age of the entire sample was 70 (95% CI, 62-78) years.
The majority of patients were White (78.3%), about 12% were
Black, and 4.4% were of Hispanic ethnicity. Approximately
45.3% of patients were married, and 46.5% were single. The mean
hospital length of stay was 2.3 + 10.1 days. Medicare insurance
was reported by 46.4%, and Medicaid was reported by 7.2% of

Ei1o0

SAXENA, ET AL.

Total patients
N =878,788

Excluded non-PAD

cascs

n = 4,000 (0.5%)

PAD cases
n=2874,788 (99.5%)

CLI
n="1,2823 (1%)

No CLI
n = 866,965 (99%)

CKD
n = 105474 (12%)

CKD
n= 1,482 (19%)

FIGURE 1. Flow chart for inclusion of PAD or CLI cases in the United States,
Premiere Healthcare Database (2016-2021). PAD = peripheral arterial disease;
CLI = critical limb ischemia; CKD = chronic kidney disease.

the patients. About 1.5% of the total patient population reported
receiving dialysis (n = 13,373).

Among patients with PAD, 12% had CKD (n = 105,474), and
88% reported no CKD. Among patients with CLI, 19% had CKD
(n=1482) and 81% reported no CKD (Figure1). Further analysis
will include the subdivision of CKD patients into 3 groups: CKD
Stage 1 or 2, CKD Stage 3 or 4, and CKD Stage 5.

Any minor or major amputations were reported among 86,252
(9.9%) patients, and revascularization was performed among
143,411 (16.4%) patients. Atrial fibrillation was diagnosed among
92,869 (10.6%) patients. Around 1.3% of patients had ‘expired’
as their discharge disposition. Diabetes and hypertension were
reported among 263,600 (30.1%) and 440,850 (50.4%) patients.
Past nicotine use was reported by 19.3% of patients. Prevalence
of ischemic (1.5%) or hemorrhagic (0.2%) stroke was less among
this sample. Major adverse cardiovascular events were reported
among 51,081 (5.8%) patients. The prevalence of coronary artery
disease and carotid artery disease was 261,844 (29.9%) and 59,980
(6.9%), respectively. The baseline sociodemographic and clinical
characteristics of the study population are summarized in Table 1.
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TABLE 1. Characteristics of the study population with peripheral
arterial disease (PAD), Premiere Healthcare Database (2016-2021).

PAD Patients

Characteristics (N = 874,788)

PAD Patients

Characteristics (N = 874,788)

Critical limb ischemia 7823 (0.9%) Insurance categories

Age (years) Medicare 406,127 (46.4%)
<20 386 (0.0%) Medicare managed 249,325 (28.5%)
20-29 1699 (0.2%) Medicaid 63,412 (7.2%)
30-39 7058 (0.8%) Private 84,336 (9.6%)
40-49 31,215 (3.6%) Self pay 44,086 (5.0%)
50-59 125,239 (14.3%) Uninsured or other 27,502 (3.1%)
60-69 256,291 (29.3%) Length of stay
70-79 270,340 (30.9%) 1week or less 782,369 (89.4%)
280 182,560 (20.9%) >1week to 2 weeks 59,421 (6.8%)

Mean age (years) 69.5+115 >2 weeks to 1 month 27,230 (3.1%)

Sex >1 month to 2 months 4851 (0.6%)
Female 388,027 (44.3%) >2 months 917 (0.1%)
Male 486,647 (55.6%) Mean length of stay (days) 23:101
Unknown 114 (0.1%) Current smoker 14,802 (1.7%)

Race Past nicotine use 168,398 (19.3%)
White 647,596 (74.0%) Receiving dialysis 13,373 (1.5%)

White Hispanic 37,776 (4.3%) Revascularization 143,411 (16.4%)
Black 108,422 (12.4%) Amputation 86,252 (9.9%)
Black Hispanic 1200 (0.1%) Expired 11,233 (1.3%)
Other 66,144 (7.6%)
Unknown 13,650 (1.6%)
. . and this risk increases with the severity of renal dysfunction.”
Discussion Recent research suggests that this phenomenon is influenced

Using a large-scale database such as Premier Healthcare Da-
tabase from Premier, Inc, we intend to explore the relationships
between PAD, CLI, various stages of CKD, race, demographics,
diabetes mellitus, and other common comorbid conditions.
Likewise, we will also explore whether these factors influence
the risk and prevalence of generalized adverse outcomes such
as amputation, prolonged hospital length of stay, and mortality.
Additional factors such as pro-inflammatory cytokines, metabolic
toxins, dietary and lifestyle factors, pre-existing comorbidities,
and adverse effects of medications on mediating or moderating
the adverse outcomes of PAD or CLI will also be explored as
secondary objectives of this study.

The current challenge in treating and managing patients with
CKD and concomitant PAD or CLI lies within the interrelationship
between these disorders. Patients with CKD are at an estimated
6.5 times greater risk of developing PAD than healthy patients,
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by a combination of factors, including metabolic disturbances,
inflammation, and extracellular matrix (ECM) composition
changes.?! CKD decreases renal clearance of uremic toxins,
which is responsible for endothelial damage and precipitation
of PAD and CLI.%2 Furthermore, vascular dysfunction seems to
occur among CKD patients due to increased circulating levels
of pro-inflammatory markers, such as interleukin (IL)-1B, IL-6,
and tumor necrosis factor (TNF)-a.2+2*** Dysregulation of matrix
metalloproteinases (MMPs) in CKD can also contribute to periph-
eral artery disease because of corresponding ECM irregularity,
promoting atherosclerotic change in the vasculature.” Not only
does CKD predispose to PAD and CLI, but it also complicates
its subsequent treatment. Due to dramatic impairments in
phosphate and calcium hemostasis, CKD predisposes arterial
stiffening secondary to MAC.®*? Hence, CKD is an independent
risk factor for complications after CLI interventions such as
surgical bypass and endovascular revascularization.?* Patients
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TABLE 1. Characteristics of the study population with peripheral
arterial disease (PAD), Premiere Healthcare Database (2016-2021).

PAD Patients

Characteristics (N = 874,788)

PAD Patients

Characteristics (N = 874,788)

Comorbidities

Other peripheral circulatory diseases 28,029 (3.2%)

Atrial fibrillation 92,869 (10.6%) Pericarditis 319 (0.0%)
Alcohol-related disorders 15,864 (1.8%) Postoperative deep vein thrombosis 7796 (0.9%)
Anemia (blood loss) 33,907 (3.9%) Postoperative infarction 249 (0.0%)
Anemia 23,190 (2.7%) Postoperative respiratory failure 1882 (0.2%)
Carotid artery disease 59,980 (6.9%) Prior coronary artery bypass graft surgery 71,793 (8.2%)
Coronary artery disease 261,844 (29.9%) Prior cerebrovascular accidents 280 (0.0%)
Hementia 29,327 (3.4%) Prior percutaneous transluminal coronary 6450 (0.7%)
Depression 47,867 (5.5%) el B
Dilated cardiomyopathy 4312 (0.5%) Rheumatoid arthritis 10,938 (1.3%)
Diabetes 263,600 (30.1%) aeieliloss 5495 (0.6%)
Dyslipidemia 283,639 (32.4%) Sl 67,214 (7.7%)
Hemorrhage 1278 (0.1%) Major adverse cardiovascular events 51,081 (5.8%)
Hypertension 440,850 (50.4%) Aedke
Hyperlipidemia 317,760 (36.3%) ischenste 12,699 (1.5%)
Hypothyroidism 57,347 (6.6%) Hemorrhagic 2031(0.2%)
Myocardial infarction 26,152 (3.0%) Apgina 4613 (0.5%)
Cardiac arrest 4341 (0.5%)

68,295 (7.8%)
71,296 (8.2%)

Past myocardial infarction

Obesity

with CKD undergoing endovascular revascularization are more
likely to suffer perioperative complications, post-procedural
amputations, reinterventions, and death.® This risk is magnified
in CKD patients with diabetes, as this population has a higher
risk of developing complications than patients affected by either
disease alone. Given these associations, our project proposes to
explore the differences in adverse outcomes such as amputation
and death among patients with PAD, CLI, and progressively
worsening stages of CKD. Both prospective longitudinal and

retrospective studies are planned to understand these assertions.

PAD, CLI, and CKD are undoubtedly public health issues;
however, troubling trends in the prevalence and management
of these conditions amongst minorities, particularly the Black
race, raise concerns about racial disparities. People who are Black
and older than 40 years are more than twice as likely as other
races to suffer from PAD at every age above this limit.?* People of
Hispanic ethnicity report lower rates of PAD than patients who
are Black and White.*® A community-based cohort study found
that the 80-year risk of developing PAD was 19% for the White
race, 22% for Hispanic ethnicity, and 30% for the Black race.*
The differences in risk for developing PAD could be attributed
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Data presented as count (percentage) or mean + standard deviation.

to the differences in the prevalence of known risk factors such
as smoking, diabetes, hypertension, and hyperlipidemia among
these races and ethnicities.? However, the shockingly high PAD
rates amongst the Black race can also be potentially associated
with social determinants of health—such as discrepancies in
healthcare access, income, and education.? Patients belonging
to racial minority groups are likely to present during the late
stages of PAD or CLI and are less likely to receive adequate care
and treatment. Despite proven therapeutic strategies to treat
PAD and CLI, the REACH (Reduction of Atherothrombosis for
Continued Health) registry revealed that patients of the Black
race and Hispanic ethnicity with PAD were prescribed statins
and aspirin less often than patients of the White race.® Risk
factor control among PAD and CLI patients of the Black race
is poor, and this discrepancy is associated with major adverse
vascular outcomes.®? Due to these factors, limb salvage is less
common among Black and other racial minority populations
with CLI prior to urgent amputations.* Even when patients of
a minority group with CLI receive limb salvage treatment via
endovascular or open surgery, their odds of amputation within
2 years are greater than patients from the White population.*
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These disparities amongst racial minorities are not limited to
PAD and CLI but also CKD.

The 2021 United States Renal Data System (USRDS) annual
report indicates that the prevalence of CKD was highest among
the Black population, with an all-cause hospitalization rate of 15%
or higher compared to the White population with CKD.* Renal
transplants have been proven to improve survival among CKD
patients; however, patients who are Black or Hispanic are less
likely than patients who are White to be preemptively listed for
transplantation.®® There also appears to be a higher prevalence of
PAD among CKD patients who are Black compared to the White
race.® Unfortunately, patients of the Black race, comorbid with
CLI and CKD, suffer worse outcomes after lower extremity revas-
cularization, as the Black race was found to be an independent
risk factor for graft failure in a recent study.?” Patients of the
Black race who undergo hemodialysis were also more likely to
experience amputation after an infra-inguinal bypass surgery.’
These trends merit further analysis of the relationship between
race, PAD, CLI, and CKD to promote health equity and address
current disparities in the field. In the current project, we intend
to explore these racial and ethnic disparities in greater detail
using a large database. Such racial and ethnic disparities are
great barriers to providing social justice and equitable health care.

The disease burden of PAD or CLI among patients with Medi-
care is also an area of concern. According to current data, the
4-year mortality risk after endovascular treatment among the
Medicare population is 54%.'° While this could reflect poor out-
comes associated with PAD or CLI; recent research indicates that
a patient’s healthcare plan can influence the quality of care and
outcomes. In a retrospective cohort study of 1,687,724 PAD and
CLI patients, the evidence showed differences in the delivery of
care and outcomes based on insurance status.*® Medicare and
Medicaid patients were more likely to present with advanced
stages of PAD or CLI, and a higher prevalence of endovascular
treatment, in-hospital complications, amputation, and mortality
after limb removal.?

Patients with private insurance have reported lower odds
of amputation® compared to other insurance statuses. These
findings raise concerns related to socioeconomic disparities
in the treatment of PAD and CLI. Further investigations are
warranted to explore these discrepancies and analyze these
associations among patients comorbid with PAD or CLI and CKD.
These factors are concerning because according to United States
Census Bureau Reports in 2020, more than 18.4% and 17.8% of
the United States population depend on Medicare and Medicaid,
respectively, whereas 8.6% were uninsured.*® Most PAD or CLI
patients in this population are expected to experience disparities
in healthcare delivery and limited access to resources.

While CKD has been found to influence the pathogenesis
and outcomes related to PAD or CLI, its treatment, mainly he-
modialysis, can also affect these associations. Hemodialysis is
a therapeutic intervention designed to filter the blood among
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patients with CKD who can no longer maintain adequate renal
clearance of metabolic end products due to worsening GFR.*!
Patients with PAD or CLI, CKD, and on hemodialysis have been
associated with adverse outcomes following open lower-ex-
tremity bypass surgery, including increased rates of readmission,
postoperative myocardial infarction, amputation, and mortality
compared to patients not on hemodialysis.?”*? This trend was also
reported among individuals receiving hemodialysis who were
undergoing isolated tibial endovascular intervention for CLI.
These patients reported higher cardiac and major limb events*
as compared to patients not receiving hemodialysis. The risk
factors for mortality after endovascular treatment include age
over 80, non-ambulatory status, and heart failure.* Further-
more, cerebrovascular disease, lack of cilostazol use, and poor
below-the-knee run-off are possible risk factors for major limb
events.* Tissue loss is associated with both mortality and limb
events in this population.** We intend to explore whether these
factors had any bearing on influencing the progression as well
as the management of PAD and CLI.

In a study, the prevalence of PAD in any CKD patient was
26% and increased with more advanced CKD, with 33% of Stage
5 patients presenting with PAD.* This trend is also reflected in
the prevalence of PAD or CLI amongst CKD patients.* This popu-
lation is significantly more likely to suffer worse post-procedural
outcomes because of perioperative complications and the need
for reintervention.* Given the prevalence of PAD or CLIin CKD
populations and the effect of renal insufficiency on PAD or CLI
progression and management, it is imperative to further assess
the relationship between CKD stages and outcomes after lower
extremity vascular interventions. Moreover, a better under-
standing of how racial disparities, healthcare coverage, and
hemodialysis affects PAD or CLI outcomes among CKD patients
could guide healthcare providers in delivering personalized and
evidence-based treatment plans for improving survival rates and
quality of life among these patients.

Strength and limitations. The current study uses a large-scale
and systematically collected nationally representative database.
Therefore, the findings in this study have greater internal and
external validity. The PHCD also has a large population base spread
across several states and regions within the U.S. Therefore, the
findings in the proposed projects are generalizable to the entire
hospitalized population within the U.S.

Nevertheless, the specific objectives of the PHCD are not the
same as this project, because of which some surrogate infor-
mation bias may be present in the analysis. We assume that the
stringent process of accounting for covariates and propensity
score matching may minimize the effects of these types of biases.
In addition, since the data have already been collected, some
confounding errors may not be accounted for in the analysis.
The PHCD only records hospital episodes and does not capture all
longitudinal data before and after hospitalizations. Therefore, the
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PHCD does not have all the data on pre- and post-hospitalization.
Additionally, laboratory test results may not be available after the
patient leaves the hospital. Information on all prescribed medi-
cations and their duration of post-discharge use could be limited.
Incorporating such data could have significantly improved the
findings of this project.

Conclusion

With a high volume of patient information on outcomes
such as amputations and mortality, the Critical Limb Ischemia &
Chronic Kidney Disease - Amputations & Mortality (CLICK-A&M)
study will provide real-world insight into CKD prevalence among
patients with PAD or CLI. In addition, this database also contains
information on demographics, insurance coverages, and comor-
bidities. Using advanced statistical methods, we aim to identify
areas for improvement in diagnosing, treating, and managing
patients with co-existing PAD, CLI, or CKD. We aim to highlight
this significant clinical problem that needs further investigation
and evidence-based recommendations. The information gained
from this study will add to the growing pool of evidence on PAD,
CLI, and CKD outcomes with unique information on racial and
health insurance disparities and other significant outcomes in
patients across the United States.
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SUPPLEMENTAL TABLE S1. Disease conditions or procedures with
their respective ICD-10-CM (normalized) and CPT codes.

Disease Condition or Procedure

Codes

Disease Condition or Procedure

Codes

Peripheral arterial disease

170XX

Critical limb ischemia

17022, 17023, 17024, 17025,
17026, 17032, 17033, 17034,
17035, 17036, 17042, 17043,
17044, 17045, 17046, 17052,
17053, 17054, 17055, 17056,
17062, 17063, 17064, 17065,
17066, 17072, 17073, 17074,

Dyslipidemia

E780, E781, E782, E783,
E784, E785, E786, E7870,
E7871, E7872, E7879, E7881,
E7889, E789

Carotid artery disease

16521, 16522, 16523, 16529

Current smoker

F17210, F17211, F17213,
F17218, F17219

Atrial fibrillation/flutter

1480, 1481, 1482, 1483, 1484,
1489, 14891, 14892

Prior myocardial infarction

1252

Hypertension

110, 111, 112, 113, 115

17075, 17076
Chronic kidney disease
Stage 1 N181
Stage 2 N182
Stage 3 N183, N1830, N1831, N1832
Stage 4 N184
Stage 5 N185

Renal failure

N170, N171, N172, N178,
N179, N19, N990

End-stage renal disease

N186, 2992, 729115

Any cardiac complications (arrest, in-
sufficiency, cardiorespiratory failure,
congestive heart failure)

19771, 197710, 197711, 19779,
197790, 197791

Shock

T811, T8110 (unspecified),
T8111 (cardiogenic), T8112
(septic), T8119 (hypovo-
lemic)

Hemorrhage or hematoma

19761, 197610, 197611,
197618

Obesity E66
Weight loss R634
Anemia D50-D53
Alcohol-related disorders F10
Diabetes mellitus E10-E14
Angina pectoris 120
Myocardial infarction 121-124
Cardiac arrest 146
Cerebral infarction 163
Nontraumatic subarachnoid hemor- 160-162

rhage, Nontraumatic intracerebral
hemorrhage, Other and unspecified
nontraumatic intracranial hemorrhage

Vascular complications

$7510, S75101, S75102,
$75109, S7511, S75111,
S75112, S75119, S7512,
$75121, S75122, S75129,
S7519, S75191, S75192,
$75199, S35514, S35515,
$35516, S3510, S3511,
$3512, S3519, S2540,
$25401, S25402, S25409,
S2541, S25411, S25412,
S25419, S2542, S25421,
$25422, 525429, S2549,
$25491, 525492, S25499

Coronary artery disease

120, 121, 122, 123, 124, 125

Prior CABG

2951

Postoperative infarction or
hemorrhage

197811, 197821

Pericardial complications

1312 (hemopericardium)
and 1314 (cardiac tam-
ponade), 110_PR codes
0wW9D00Z, 0W9D0ZZ,
0W9D30Z, 0W9D32Z,
0W9D40Z, 0W9D4zZ

(pericardiocentesis)

Amputation (CPT codes)

27290, 27295, 27580,
27590, 27591, 27592, 27594,
27594, 27596, 27598,
27599, 27871, 27880,
27881, 27882, 27884,
27886, 27888, 27889,
28800, 28805, 28810,
28820, 28825, 0Y62, 0Y63,
0Y64, 0Y67, 0Y68, 0Y6C,
0Y6D, 0Y6F, 0Y6G, 0Y6H,
0Y6), 0Y6M, OY6N, OY6P,
0Y6Q, OY6R, 0Y6S, 0Y6T,
0Y6U, 0Y6V, 0Y6W, 0Y6X,
oYey

Revascularization (CPT codes)

0238T, 3722, 3723

Dialysis (CPT codes)

90935, 90937, 90940,

9095, 90960, 90989,

90993, 90997, 90999,
S9335
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