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Abstract

Objective—The natural history of patients with Metabolic Syndrome (MetS) undergoing
hemodialysis access placement is unknown. MetS has previously been found as a risk factor for
poor outcomes for vascular surgery patients undergoing other interventions. The aim of this is
study is to describe the outcomes of MetS patients undergoing primary hemodialysis access
placement.

Methods—The medical records of all patients undergoing arteriovenous fistula placement
between 1999 and 2009 at the VA Connecticut Healthcare system were reviewed (n=187).
Survival, primary patency, and secondary patency were evaluated using the Gehan-Breslow test
for survival. MetS was defined as the presence of three or more of the following: blood pressure
>130 mmHg/=90 mmHg; triglycerides =150 mg/dl; high-density lipoproteins (HDL) <50 mg/dI
for women and <40 mg/dl for men; Body Mass Index (BMI) =30 kg/m?; fasting blood glucose
=110 mg/dl.

Results—One hundred and eighty-seven patients underwent hemodialysis access placement. One
hundred and fifteen (61%) of the patients were identified to have MetS. The distribution of MetS
factors among all patients were: 98% were hypertensive.; 58% patients were diabetic; 39%
patients had elevated triglycerides; 60% of patients had decreased HDL; 36% of patients had an
elevated BMI. 39% of patients were currently receiving hemodialysis. The mean age of patients
was 66 years. The median length of follow-up was 4.2 years. The forearm was site of fistula
placement in 53% of patients; no difference existed between groups (57% for MetS, 50% for No
MetS, p = 0.388). The median time to primary failure was 0.46 years for all patients (0.555
years[No MetS], 0.436 years [MetS]; p = 0.255). Secondary patency was 50% at 1.18 years for all
patients (1.94 years [No MetS], 0.72 years [MetS]; p = 0.024). Median survival duration for all
patients was 4.15 years (5.07 years [No MetS], 3.63 years [MetS]; p = 0.019).

Address Correspondence to: Alan Dardik, MD, PhD, Vascular Biology & Therapeutics Program, Department of Surgery, 10 Amistad
Street, New Haven, Connecticut 06519, alan.dardik@yale.edu, Facsimile: 203.737.2290.

Declaration: No competing interests declared.
Presented at the 40th annual symposium of the Society for Clinical VVascular Surgery, Las Vegas, Nevada (14 March 2012).

Author Contributions.

Conception and Design: CP, AD

Analysis and Interpretation: CP, AD

Statistical Analysis: CP

Writing of Article: CP, AJ, PV, AD

Critical Revision of the Article: CP, AJ, PV, AD
Final Approval of the Article: CP, AJ, PV AD
Overall Responsibility: CP

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.



1X31-)lew1a1ems 1X31-){Jewiaremsg

1Xa1-)lewarems

Protack et al.

Page 2

Conclusion—MetS is prevalent among patients undergoing hemodialysis access placement.
Patients with MetS have equivalent primary patency rates, however their survival and cumulative
patency rates are significantly lower compared to those patients without MetS. Patients with MetS
form a high-risk group of patients that need intensive surveillance protocols.
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Introduction

Methods

Renal disease in the United States is prevalent, morbid, costly, and associated with
significant mortality."" Autogenous arteriovenous (AV) fistula placement affords the most
durable and preferred mode of access for hemodialysis. However, despite the superior
results of AV fistulae compared to the alternatives, AV fistulae fail to mature in 20-50% of
cases and posses early failure rates with 1-year primary patency of 60-65%."

Metabolic Syndrome (MetS) consists of atherogenic dyslipidemia, hypertension,
hyperglycemia, a prothrombotic state, and a proinflammatory state', and MetS affects 20—
309% of the overall population.V The Framingham Heart Study found the prevalence of MetS
doubled over a ten-year period and was associated with a 2.36-fold increased rate of
cardiovascular events and a 3-fold increased risk in mortality."i Patients with MetS have
been shown to have unfavorable perioperative outcomes for cardiovascularVi and peripheral
vascular interventions¥iitix as well as non-vascular operations.* MetS increases the risk of
both postoperative saphenous vein graft occlusion and development of a significant lesion
after coronary artery bypass grafting.x!

Although patients with lipid abnormalities*! and diabetes mellitus¥iil have been identified as
having greater rates of access dysfunction, surprisingly, the influence of MetS on
hemodialysis access placement has not been specifically described in the literature. The
primary objective of this study is to analyze the short-term and long-term outcomes of
patients undergoing AV fistula placement in the presence of MetS. We hypothesize
metabolic syndrome will negatively effect long-term hemodialysis access patency.

Study design

A database of patients undergoing primary hemodialysis access placement from 1999 to
2009 at the VA Connecticut Healthcare System, West Haven, CT, was queried. If a patient
had two or more access placement attempts during the study period, only data pertaining to
the initial operation was utilized. The study excluded access sites placed in a patient’s lower
extremity. Medical records were reviewed through December 2011 for follow-up data. The
Social Security Death Index was utilized to assist in determining post-operative mortality.

For each patient, demographics, comorbidities, and perioperative outcomes were identified.
Demographics included age, gender, and race. Comorbidities included the preoperative
presence of myocardial infarction history, congestive heart failure, atrial fibrillation,
hypertension, diabetes mellitus, hypothyroidism, cancer history, prior tobacco usage, current
tobacco usage, current hemodialysis, HIV positive, intravenous drug abuse, and hepatitis C.
Patient’s medical records were reviewed for serum triglyceride, high-density lipoprotein
cholesterol, total cholesterol, hemoglobin Alc, height, and weight.
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Selection of hemodialysis access location (forearm versus upper arm) and conduit choice
(autogenous versus non-autogenous) was left to the discretion of the surgeon.

MetS was defined based on the presence of three or more of the following five criteria:
hypertension (systolic blood pressure >140 mm Hg or diastolic pressure >90mmHg on three
occasions during a 6-month period), reduced high-density lipoprotein cholesterol (<40 mg/
dL for men, <50 mg/dL for women), elevated triglycerides (>150 mg/dL), impaired glucose
control (>110 mg/d| fasting serum glucose), and a body mass index (BMI), >30.0 kg/m?2.

Primary patency, secondary patency, and survival were defined using current Society of
Vascular Surgery criteria.X"V Primary patency was defined as the interval from the time of
access placement until any intervention designed to maintain or reestablish patency, access
thrombosis, or the time of measurement of patency. Secondary patency was defined as the
interval from the time of access placement until access abandonment, thrombosis, or the
time of patency measurement including interventions performed for reestablishing
functionality of thrombosed access. Patients with hemodialysis access that failed to mature
were included in the final analysis.

Statistical Analysis

Results

Measured values are reported as percentages or means +/— standard deviations (SDs). Rates
for comorbidities, complications, and 30-day outcomes were compared between patients
with MetS and without MetS (No-MetS) by XZ test. Survival, primary patency, and
secondary patency were calculated using Kaplan-Meier analysis using the Gehan-Breslow
test. Standard errors are reported in Kaplan-Meier analyses. Cox proportional hazards model
was used to examine the associations between MetS and primary patency, secondary
patency, and survival. Analyses were performed using JMP software version 9.0 (SAS
Institute, Cary, North Carolina).

Patient Population

One hundred and eight-seven hemodialysis access sites were placed during the study period
(Table I). One hundred and eighty-four (98.4%) of the patients were male. The mean age
was 66 £12 years (range: 35 to 90 years). One hundred and thirty-one patients (70%) were
Caucasian. The median follow-up was 4.2 years.

Comorbidities

Patients with MetS had a significantly higher rate of myocardial infarction history (24%
versus 11%, P = 0.025; Table I). The two groups (MetS versus No-MetS) had equivalent
rates of congestive heart failure (28% versus 21%, P = 0.286), atrial fibrillation (14% versus
10%, P = 0.396), hypertension (99% versus 96%, P = 0.129), and chronic obstructive
pulmonary disease (11% versus 12%, P = 0.826). MetS patients were more likely to have
diabetes mellitus (76% versus 26%, P < 0.0001). Both groups had equivalent rates of
hypothyroidism (78% versus 69%, P = 0.824), documented past tobacco usage (30% versus
38%, P = 0.26), documented current tobacco usage (12% versus 21%, P = 0.111), and
cancer history (17% versus 15%, P = 0.705). No difference was identified with respect to
HIV positivity (6% versus 1%, P = 0.122), prior intravenous drug abuse (8% versus 7%, P =
0.824), and hepatitis C (14% versus 13%, P = 0.782). The two groups had equivalent rates of
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current hemodialysis usage (38% versus 40%, P = 0.783) as well as prior peritoneal dialysis
usage (0% versus 3%, P = 0.072).

The most common etiology for renal failure among all patients was a combination of
hypertension and diabetes mellitus (42%), followed by hypertension alone (33%), diabetes
mellitus alone (12%), and polycystic kidney disease (5%). The remaining etiologies for
renal failure included one to two occurrences of the following: lithium toxicity, contrast-
induced nephropathy, HIV nephropathy, ciprofloxacin toxicity, cyclosporine toxicity, lupus,
IgA nephropathy, focal segmental glomerulosclerosis, and membranoproliferative
glomerulonephritis.

A difference between groups did exist with respect to the etiologies of renal failure. As
expected, the MetS patients had higher rates of DM-induced renal failure (15.7% vs 5.5%, p
=0.029), as well as the combination of hypertension- & DM-induced renal failure (53.9% vs
22.2%, p = <0.001). On the other hand, the No-MetS group had a higher rate of
hypertension alone-induced renal failure (59.7% vs 15.7%, p <0.001). No difference existed
between groups with respect to polycystic kidney disease or any of the other etiologies that
existed in only 1-2 patients.

Metabolic Syndrome Status

Procedures

Outcomes

One hundred and fifteen (61%) of the patients were found to have MetS (Table I1). The
distribution of MetS scores was: 5 (10%), 4 (23%), 3 (28%), 2 (25%), 1 (12%), and 0 (1%).
Of the five factors determining MetS, hypertension was the most prevalent, 98% of patients.
Sixty percent of patients had serum HDL levels less than 40 mg/dl. Fifty-eight percent of
patients had an elevated fasting blood sugar. Thirty-nine percent of the patients had serum
triglyceride levels greater than 150 mg/dl. Thirty-six percent of patients had a BMI greater
than 30 kg/m2. Between groups, the MetS group exhibited greater rates of serum triglyceride
>150mg/dl (54% versus 14%, P < 0.0001), serum HDL <40 mg/dl (85% versus 19%, P <
0.0001), BMI >30 kg/m? (54% versus 7%, P < 0.0001), and elevated fasting blood glucose
(78% versus 26%, P < 0.0001). However, the two groups had equivalent rates of
hypertension, MetS with 99% and No-MetS with 96%, P = 0.129. Of those patients
identified as having metabolic syndrome, the most common triad of factors, which was
present in 64% of the MetS patients, was hypertension (99%), decreased HDL cholesterol
(85%), and elevated fasting blood glucose (78%).

One hundred and seventy-five (94%) of the hemodialysis access sites were autogenous,
where as 6% were prosthetic. No difference in conduit type was identified between groups
(MetS, 6% versus No-MetS, 7%, P = 0.817; Table I1). Ninety-nine (53%) of the access sites
placed were located in the forearm. No difference in upper extremity location was identified
between groups (MetS, 57% versus No-MetS, 50%, P = 0.388).

The 30-day survival rate was 99%, 2 deaths. The median time until death was 4.15 years
(95% CI: 3.19 to 5.07 years). Patients with MetS exhibited increased mortality during long-
term follow up with a median survival time of 3.63 years versus 5.07 years (P = 0.019),
MetS versus No-MetS, respectively, see Figure I. The 6-, 12-, and 24-month survival rates
were 91%, 83%, and 69% for MetS patients, respectively, and 97%, 94%, and 82% for No-
MetS patients, respectively (P = 0.019).

The 30-day primary patency rate was 93.1%. The median time until failure of primary
patency was 0.460 years (95% CI: 0.37 to 0.58 yrs). No difference was demonstrated
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between groups with respect to primary patency, median time to primary patency failure was
0.436 years for MetS and 0.555 years for No-MetS, P = 0.26), see Figure Il. The 6-, 12-, and
24-month freedom from primary patency failure was 43%, 19%, and 9%, respectively, for
MetS, and 54%, 29%, and 5%, respectively, for No-MetS (P = 0.255). The majority of
access failures occurred in the venous outflow (91%), with 18% of failures having an arterial
lesion and 9% having both an arterial and a venous lesion; there was no difference between
patients with and without MetS.

The 30-day secondary patency rate was 94.7%. The median time until failure of secondary
patency was 1.180 years (95% ClI: 0.73 to 1.86 years). Patients with MetS demonstrated
failure of secondary patency at an earlier time point (0.720 years) than compared to those
with No-MetS (1.940 years), P = 0.024, see Figure I1l. The 6-, 12-, and 24-month freedom
from secondary patency failure was 61%, 41%, and 33%, respectively for MetS, and 79%,
68%, and 47%, respectively for No-MetS (P = 0.024).

Influence of MetS Score

The severity of MetS score was associated with unfavorable outcomes. Patients with a MetS
score of 4 or 5 exhibited decreased survival rates compared to those with a score of 3 or 0-2;
the median survival time was 2.87 yrs, 4.31 yrs, and 5.07 yrs, respectively (P = 0.0143), and
the median time to failure of secondary patency was 0.58 yrs, 2.67 yrs, and 1.94 yrs,
respectively (P = 0.0065). No difference existed between groups with respect to primary
patency.

Hazard Analysis

Of the patient demographics, comorbidities, and surgical variables, only one factor was
identified as having an effect on primary patency: hepatitis C, HR: 0.47 (95% ClI: 0.21-
0.96), see Table V. For secondary patency, only the presence of metabolic syndrome was
identified as having an effect, HR: 1.65 (95% ClI: 1.05 — 2.62), see Table V. For overall
survival, the presence of metabolic syndrome (HR: 1.53, 95% CI: 1.01 — 2.35), congestive
heart failure (HR: 1.61, 95% CI: 1.05 — 2.44), and atrial fibrillation (HR: 1.83, 95% CI: 1.03
— 3.08) to be deleterious, while history of IV drug abuse (HR: 0.34, 0.10 — 0.88) and
hypertension (HR: 0.21, 95% CI: 0.07 — 0.89) were protective, see Table VI.

A hazard analysis consisting of only the five individual factors constituting MetS revealed
elevated blood glucose and elevated BMI as independent risk factors for either mortality or
cumulative patency failure. In particular, diabetes mellitus was found as a significant risk
factor for mortality (RR: 1.73; P = 0.008) and cumulative patency failure (RR: 1.62; P =
0.032). An elevated BMI >30 kg per m? was found as a significant risk factor only for
primary patency failure (RR: 1.63; P = 0.029).

Discussion

In this study, we characterized the prevalence of MetS and assessed its relation to the short-
and long-term outcomes for 187 patients undergoing first-time hemodialysis access
placement in the upper extremity. We found MetS to be highly prevalent in our patient
population, 61%, which is similar to the prevalence of MetS found by Gorter et al for
patients with peripheral arterial disease.X To our knowledge, no other study has examined
the prevalence of MetS in patients undergoing hemodialysis access placement, or the long-
term outcomes in these patients. MetS was found to have no influence upon primary patency
rates, however, MetS patients had significantly greater mortality and secondary patency
failure events. Patients with No-MetS exhibited a median survival time of 1.44 years greater
and a more than double length of time for freedom from secondary patency failure. While a
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difference existed with respect to long-term patency rates between groups, we did not
identify differences between groups with respect to the etiology of access failure.

MetS results in a state of platelet dysfunction, endothelial dysfunction, and a prothomobtic
environment. Several inflammatory markers are increased in MetS: MCP-1, TNF-a., IL-6,
IL-8, PAI-1.4 Prior to the conception of metabolic syndrome, De Marchi et al found patients
who presented with fistula dysfunction post-operatively to have elevated levels of IL-6,
MCP-1, PAI-1, Protein C, and Protein S compared to those patients without fistula
dysfunction.12 Not surprisingly, these patients were also found to have elevated cholesterol
and triglyceride levels and lower HDL levels. As IL-6, MCP-1, PAI-1, and dyslipidemia are
hallmark characteristics of MetS, our long-term findings of AV fistula failure are consistent
with their short-term fistula dysfunction findings.

Several definitions of MetS are currently in use in the literature. XVixvii.xviiixix As we have
previously described®, we substituted BMI >30 kg/m? instead of truncal obesity. Due to the
retrospective design of our study, we were unable to obtain abdominal circumference
measurements from each patient, as they are not routinely obtained pre-operatively. We are
confident with our identification of No-MetS status in the seventy-two patients is due to a
true absence of the syndrome, as opposed to inadequate data collection, since the VA
electronic record allows capture and easy access to all of the patients’ laboratory values. For
instance, of the one-hundred and eight-seven patients, 180 (96.3%) patients had pre-
operative serum triglyceride values, 179 (95.7%) patients had pre-operative HDL values,
and 181 (96.8%) patients had a pre-operative BMI calculated. One hundred percent of our
patients were identified as having the presence or absence of elevated plasma glucose (from
serum glucose of HgBA1c measurements) and hypertension. Of those patients with missing
data points, only four patients (2.1%) were found not to have MetS. Therefore, the absence
of MetS can be assumed to result from a lack of the syndrome, rather than unavailable data.

Huber et al conducted a 34-study systematic review for primary and secondary patency
outcomes for both autogenous and prosthetic conduits. The primary patency for autogenous
only conduits at 6- and 18-months was 72% and 51%, respectively, and secondary patency
rates of 86% and 77%, respectively.** Both primary and secondary patency outcomes are
superior to our primary patency outcomes of 48% and 12% for autogenous-only conduits at
6- and 18-months, respectively, and secondary patency outcomes of 70% and 47% for
autogenously only conduits, respectively. It is possible that our reduced rates of patency may
reflect our study reporting an exclusively veteran population, with its high rate of
comorbidities as well as the observation that half of our patients are not receiving their
dialysis — and access care — within the VA system.21.22 Additionally, with only 6% of our
patients receiving prosthetic conduits during AV fistula creation, we were unable to compare
our patency outcomes for AV grafts alone due to the low sample size and increased standard
error.

Our study was conducted at a VVeterans Affair Medical center, which in prior
investigations*:*Xii has been identified as having a “high risk” surgical patient population
for vascular surgery interventions, which is consistent with our observed high mortality rate
(Figure 111). Snyder et al conducted a retrospective review examining the 1- and 2-year
primary and secondary patency outcomes in 64 AV grafts and 50 AV fistulae performed at a
Veterans Affair Medical Center il For AV fistulae alone, the 1- and 2-year primary
patency outcomes were 44% and 37%, respectively, and secondary patency outcomes of
75% and 72%, respectively. It is possible that the large number of comorbid conditions
associated with the veteran population requires both diagnostic and therapeutic use of the
patients’ veins, diminishing their suitability for access.
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The data presented in this study represents a retrospective review of patients undergoing
hemodialysis access at a single institution over a ten-year period, and such has all the
problems associated with retrospective reviews. A potential further limitation of this study is
the continual improvement in the medical management of patients with metabolic syndrome,
which has evolved during our study period. Future studies examining the outcomes of
hemodialysis access in patients with metabolic syndrome may define the presumed benefits
due to medical management of this disease.

Conclusion

MetS is prevalent among patients undergoing hemodialysis access placement. MetS is
associated with several proinflammatory and prothrombotic factors, which have previously
been shown to contribute to AV fistula dysfunction. Patients undergoing hemodialysis
access placement in the presence of MetS experience greater mortality and decreased
secondary patency rates. We believe that patients with MetS form a high-risk group of
patients that need intensive surveillance protocols.
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Figurel.

Survival. For all patients, the 6-month, 12-month, and 24-month survival rates are 93%,
87%, and 73%, respectively. By Kaplan-Meier analysis, MetS patients experienced
decreased freedom from secondary patency failure. Error bars are omitted for clarity.
Standard error did not exceed 10% at all time intervals analyzed.
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Freedom from Primary Patency Failure. For all patients, the 6-month, 12-month, and 24-
month freedom from primary patency failure is 47%, 24%, and 8%, respectively. No
difference identified between groups. Error bars are omitted for clarity. Standard error did
not exceed 10% at all time intervals analyzed.
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Figurelll.

Freedom from Secondary Patency Failure. For all patients, the 6-month, 12-month, and 24-
month freedom from primary patency failure is 69%, 53%, and 38%, respectively. By
Kaplan-Meier analysis, MetS patients experienced decreased freedom from secondary
patency failure. Error bars are omitted for clarity. Standard error did not exceed 10% at all
time intervals analyzed.
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Table |
Patient Demographics and Comorbidities.
All Patients  No-MetS MetS Pvalue
Demographics
Patients 187 72 115 -
Male 185 99% 98% 0.85
Age (years) 66.1+11.6 66.9+12.4 657+11.0 047
Caucasian 70% 63% 75% 0.075
Comorbidities
Myocardial Infarction History 19% 11% 24% 0.025
Congestive Heart Failure 25% 21% 28% 0.29
Atrial Fibrillation 12% 10% 14% 0.40
COPD 12% 11% 12% 0.83
Hypertension 98% 96% 99% 0.13
IDDM 11% 10% 12% 0.61
NIDDM 47% 17% 65% <0001
DM 57% 26% 76% <0.0001*
Hypothyroidism 7% 7% 8% 0.83
Past Tobacco Usage 33% 38% 30% 0.26
Current Tobacco Usage 16% 21% 12% 0.11
Cancer History 17% 15% 17% 0.71
Current Hemodialysis 39% 40% 38% 0.79
HIV Positivity 4% 1% 6% 0.12
1V Drug Abuse 7% % 8% 0.83
Hepatitis C 13% 13% 14% 0.78
Surgical Variables
Prosthetic Conduit 6% 7% 6% 0.82
Forearm Location 53% 57% 50% 0.39

MetS, Metabolic Syndrome; No-MetS, No Metabolic Syndrome; COPD, Chronic Obstructive Pulmonary Disease; /DDM, Insulin-Dependent
Diabetes Mellitus; N/DDM, Non Insulin-Dependent Diabetes Mellitus; DM, Diabetes Mellitus.

*
Significant.
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Components of Metabolic Syndrome.

Table Il

All Patients  No-MetS MetS Pvalue

Serum Triglyceride

Mean (mg/dl) 1552 £7.2 110.7+7.8 1822497 90001

>150 mg/dl 39% 14% 54% <0.0001 "
Serum HDL Cholesterol

Mean (mg/dl) 40.2 £1.3 51.2+2.6 33609  <9ooo1*

<40, 50 mg/dl 60% 19% 85% <0.0001 "
Hypertension 98% 96% 99% .010
Elevated Blood Glucose 58% 26% 78% <0.0001 7%
BMI >30kg/m? 36% % 54% <0.0001”
Total MetS Score 2.9 +£0.09 1.6 +0.06 3.7+0.07  <0.0001*

MetS, Metabolic Syndrome; NMo-MetS, No Metabolic Syndrome; HDL, High Density Lipoprotein; BM/, Body Mass Index.

*
Significant.
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Surgical Variables and Outcomes.

Table Il

All Patients No-MetS MetS Pvalue

30-Day Outcomes

Primary Patency Failure 5% 4% 5%
Secondary Patency Failure 4% 4% 3%
Death Event 0.5% 1% 0%

0.75
0.81
0.21

MetS, Metabolic Syndrome; No-MetS, No Metabolic Syndrome.
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Table IV

Cox Proportional Hazard Analysis: Factors Affecting Primary Patency Failure.

95.0% CI for Hazard Ratio

Pvalue Hazard Ratio L ower Upper
Metabolic Syndrome Present 0.65 1.09 0.74 1.61
Myocardial Infarction History 0.89 0.96 0.55 1.61
Congestive Heart Failure 0.20 1.34 0.85 2.06
Atrial Fibrillation 0.50 1.22 0.67 2.08
COPD 0.97 0.99 0.53 1.72
HIV Positivity 0.11 2.33 0.80 5.69
1V Drug Abuse 0.81 0.90 0.38 2.02
Hepatitis C 0.04% 047 0.21 0.96
Hypertension 0.65 1.32 0.45 5.68
Cancer History 0.31 0.77 0.46 1.26
Upper Arm 0.23 0.79 0.54 1.16
AV Graft 0.88 0.94 0.42 1.94

COPD, Chronic Obstructive Pulmonary Disorder; AH/V, Human Immunodeficiency Virus; /V; Intravenous; AV, Arteriovenous;

Significant.
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Table V

Cox Proportional Hazard Analysis: Factors Affecting Secondary Patency Failure.

95.0% CI for Hazard Ratio

Pvalue Hazard Ratio L ower Upper
Metabolic Syndrome Present 0.03% 1.65 1.05 2.62
Myocardial Infarction History 0.58 0.83 0.40 1.60
Congestive Heart Failure 0.80 0.93 0.54 1.55
Atrial Fibrillation 0.23 1.47 0.77 2.62
COPD 0.37 1.39 0.65 2.68
HIV Positivity 0.08 0.35 0.09 112
1V Drug Abuse 0.32 1.66 0.60 4.23
Hepatitis C 0.07 0.44 0.16 1.06
Hypertension 0.90 111 0.30 7.28
Cancer History 0.87 1.05 0.57 1.86
Upper Arm 0.36 0.81 0.51 1.28
AV Graft 0.32 1.57 0.63 3.49

COPD, Chronic Obstructive Pulmonary Disorder; AH/V, Human Immunodeficiency Virus; /V; Intravenous; AV, Arteriovenous;

Significant.
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Cox Proportional Hazard Analysis: Factors Affecting Survival.

Table VI

95.0% CI for Hazard Ratio

Pvalue Hazard Ratio L ower Upper
Metabolic Syndrome Present 0.045% 1.53 1.01 2.35
Myocardial Infarction History 0.52 1.18 0.70 1.90
Congestive Heart Failure 0.031% 161 1.04 2.44
Atrial Fibrillation 0.040% 1.83 1.03 3.08
COPD 0.51 0.81 0.41 1.46
HIV Positivity 0.18 0.32 0.02 1.53
1V Drug Abuse 0.024™ 0.34 0.10 0.88
Hepatitis C 0.20 0.62 0.26 1.26
Hypertension 0.037% 0.21 0.07 0.89
Cancer History 0.69 111 0.65 1.82

COPD, Chronic Obstructive Pulmonary Disorder; H/V, Human Immunodeficiency Virus; /V; Intravenous;

Significant.
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