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Purpose: To investigate the clinical outcomes of endovascular therapy (EVT) in octogenarians 

and nonoctogenarians with peripheral arterial disease.

Methods: A retrospective analysis of 511 patients (654 affected legs) who underwent EVT 

between July 2005 and December 2013 was conducted in a prospectively maintained database. 

Immediate results and long-term vascular outcomes were analyzed and compared between 

octogenarians and nonoctogenarians.

Results: Octogenarians were more likely to be female and have atrial fibrillation (AF), whereas 

nonoctogenarians had higher rates of obesity, claudication, and medical comorbidities. There were 

no differences in the rates of EVT success, 30-day major adverse vascular events, and 6-month 

functional improvement between groups. Over the 10-year follow-up period, the rates of 3-year 

limb salvage, sustained clinical success, freedom from major cerebrovascular and cardiovascular 

events, and composite vascular events were similar between groups, but the survival rate was 

better in nonoctogenarians than in octogenarians (73% vs 63%, respectively, P=0.004). In Cox 

regression analysis, dependence on dialysis and AF were significant predictors of death (odds 

ratio [OR] 4.44 in dialyzed and 2.83 in AF patients), major cerebrovascular and cardiovascular 

events (OR 3.49 and 2.45), and composite vascular events (OR 3.14 and 2.25).

Conclusion: EVT in octogenarians was feasible, without an increased risk of periprocedural 

complications. The rates of limb salvage, sustained clinical success, and long-term vascular 

events were comparable between groups. Dialysis dependence and AF are independent predictors 

for poor prognosis in patients with peripheral arterial disease. However, these observations 

require further confirmation in larger scale studies.

Keywords: peripheral artery disease, octogenarians, endovascular therapy, cardiovascular 

outcomes, dialysis, atrial fibrillation

Introduction
Patients with peripheral arterial disease (PAD) have significantly increased rates of 

myocardial infarction (MI), cardiovascular mortality, and stroke.1 Cross-sectional 

studies have shown that approximately half of all patients with PAD have some clinical 

evidence of coronary artery disease or cerebrovascular disease.2,3 The risk of mortality 

and major cardiovascular events (eg, heart attack and stroke) is approximately threefold 

higher in PAD patients than in those without PAD.4–6

With an aging population and improved quality of medical care, physicians face an 

ever-increasing number of elderly patients presenting with progressed forms of PAD.7,8 
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Advanced age is associated with increased perioperative and 

postoperative mortality after vascular operations because of 

multiple comorbidities.9–12 Untreated chronic critical limb 

ischemia (CLI), an advanced stage of PAD, is associated 

with a dismal prognosis.1,13 On the contrary, CLI patients 

with successful revascularization have a better quality of 

life and longer survival when compared to those treated 

conservatively or with primary amputation.5,14 The wide 

use of endovascular therapy (EVT) and evidence of bet-

ter short-term survival compared with bypass surgery9,10,15 

render angioplasty a tempting first-choice treatment in very 

elderly vascular patients. There are no specific guidelines for 

the treatment of elderly patients with PAD, and information 

regarding long-term vascular events following EVT in elderly 

versus younger patients is scarce in Asian countries.

In this study, we performed a retrospective review using 

a prospective registry of all patients undergoing EVT at 

our institution over a 10-year period. We compared the 

baseline demographics and procedural outcomes between 

octogenarians and nonoctogenarians. The immediate results, 

functional improvement, and long-term cardiovascular out-

comes were analyzed to determine the safety and effective-

ness of EVT between groups.

Methods
study population
Subjects for this study were derived from the Tzuchi Registry 

of ENDovascular Intervention for Peripheral Artery Disease 

(TRENDPAD), which is an ongoing, prospective, physician-

initiated, single-center observational registry of patients 

who underwent EVT for lower limb ischemia starting from 

July 2005. This database was interrogated to identify adult 

patients with symptomatic PAD treated between July 2005 

and December 2013.

To be eligible for this analysis, patients were required to 

have an age $18 years, provide written consent to partici-

pate in this study, and a candidate for EVT originating from 

atherosclerotic PAD. Patients who had acute limb ischemia, 

nonatherosclerotic PAD, a life-threatening infection, follow-up 

duration ,3 months in surviving patients, or refused to partici-

pate were not eligible. The protocol was approved by the local 

ethics committee and the institutional review board of Taipei 

Tzu Chi Hospital (IRB 03-X27-098), and all the study proce-

dures were performed according to good clinical practices and 

the applicable laws of various governing bodies.

All patients received complete baseline medical exami-

nations before EVT, which included a clinical examination, 

hemodynamic evaluation (ankle or toe pressure, pulse volume 

recording, and duplex ultrasound), and anatomic assessment 

(computed topographic angiography, magnetic resonance 

angiography, or diagnostic angiography). Toe pressure, pulse 

volume recording, and Doppler waveform pattern measure-

ments were performed to assess the hemodynamic changes 

in patients with a falsely elevated ankle brachial index.

Interventions
The interventional procedure was usually conducted using 

an antegrade or crossover approach, but multiple access sites 

(brachial or pedal puncture) were used for complex cases. 

Detailed procedures for endovascular intervention have 

been described previously.16 Plain balloon angioplasty and 

bare metal stents were the mainstream treatment in these 

study participants. With advances in and introduction of 

new devices, additional procedures including cutting bal-

loons (Boston Scientific, Natick, MA, USA), excimer laser 

angioplasty (Spectranetics, Colorado Springs, CO, USA), 

and TurboHawk atherectomy (eV3, Irvine, CA, USA) were 

performed at the discretion of the operator to obtain better 

immediate success. Drug-eluting devices, introduced to 

improve vessel patency in femoropopliteal disease, have 

been used since November 2011.

The major variables of demographics included in statisti-

cal analyses were age at the time of procedure ($80 years); 

sex (male); presence of comorbidities including hyperten-

sion (systolic blood pressure .140 mmHg or diastolic 

pressure .90 mmHg), diabetes mellitus (use of oral hypo-

glycemic agent or insulin, fasting plasma sugar $126 mg/dL, 

or glycated hemoglobin level $6.5%), atrial fibrillation (AF), 

congestive heart failure (CHF) (ejection fraction ,40% by 

echocardiography or radionuclide ventriculography), coro-

nary artery disease (diameter stenosis .50% in at least one of 

the three main coronary arteries), stroke, and dialysis depen-

dence; and history of smoking (defined as smoking within 

the previous year). Serum C-reactive protein (CRP) values, 

determined by high-sensitivity assay, were obtained before 

EVT or at admission. Normolipidemia was defined as total 

cholesterol ,200 mg/dL or low-density lipoprotein (LDL) 

cholesterol ,100 mg/dL without the use of statin treatment, 

and baseline serum LDL cholesterol levels were determined 

using the most recent value within 3 months preprocedure.

Definition and outcome end points
A single-level intervention was defined as EVT for isolated 

aortoiliac, femoropopliteal, or below-the-knee lesions. 

A multilevel intervention was defined as EVT in more than 

one area.
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Functional status was classified as ambulatory indepen-

dently, ambulatory with assistive device, wheelchair-bound, 

and bed-ridden status. The changes in functional status 

at presentation and 6 months after EVT were compared 

between groups.

Nonfatal cardiovascular events included nonfatal MI, 

stroke, or transient ischemic attack; hospitalization with dec-

ompensated heart failure; percutaneous coronary intervention 

or coronary artery bypass surgery; and hospitalization with 

angina pectoris or ischemic hands.

Vascular death included fatal stroke, or sudden death 

due to MI, CHF, AF, nonrheumatic heart valve disease, and 

ruptured aortic aneurysm.

The safety end point was 30-day major adverse vascu-

lar events (MAVEs) (death, MI, stroke, emergent surgery, 

contrast-induced acute kidney injury requiring dialysis, 

subacute arterial occlusion, groin complications requiring 

manual compression or surgical repair, and unplanned rein-

tervention), while efficacy was based on procedure success 

(successful access and deployment of the device and #30% 

residual stenosis by quantitative angiography with evidence 

of at least one patent tibial artery to the foot).

Outcomes in follow-up included major cerebrovascu-

lar and cardiovascular events (MACCEs) (any death and 

nonfatal cardiovascular events) and composite vascular 

events (CVEs) (vascular deaths, nonfatal cardiovascular 

events, and major amputation). Clinical improvement was 

defined as a $2 Rutherford category improvement, an 

increase in ankle brachial index (ABI) of at least 0.15, and 

wound healing in #4 months after the index intervention 

for patients with tissue loss. Sustained clinical success 

(SCS) was defined as clinical improvement without target 

vessel revascularization or major amputation (limb loss 

above the ankle).

Follow-up
At 1 week, 1 month, and thereafter every 3 months after EVT, 

each patient was assessed by symptoms, ankle or toe brachial 

pressure index, and duplex ultrasounds. Repeat interventions 

were performed if recurrent symptoms, significant vessel 

stenosis ($70%) with dampened Doppler waveform patterns 

by duplex ultrasound, and an ABI decrease of $0.15 were 

observed. The main events (death, amputation, failure of 

SCS, and late vascular events) were documented at discharge 

and at follow-up visits. If office follow-up visits were not 

feasible, alternate data sources included telephone interviews, 

medical records, the local electronic medical database, and 

the referring physician.

statistical analysis
All continuous data were expressed as mean ± standard 

deviation and were analyzed using independent t-tests. 

A frequency comparison was performed using the chi-

square test or Fisher’s exact tests. Variables with P,0.2 

in the univariate analyses were backward selected into the 

multivariate analysis. Independent sample t-test was used to 

compare the functional changes after EVT between groups. 

Survival curves, MACCE, and CVE were plotted using the 

Kaplan–Meier method and analyzed using the log-rank test 

(SAS software version 9.2; SAS Institute Inc., Cary, NC, 

USA). A two-tailed P-value of ,0.05 was considered sig-

nificant. Odds ratios (ORs) were given with 95% confidence 

intervals (CIs).

Results
study participants
During the study period, 573 patients with 728 affected legs 

were treated with EVT. Of them, ten patients were excluded 

(seven with acute limb ischemia and three with vasculitis-

related PAD). The remaining 563 patients were divided 

into two groups based on age ($80 years or ,80 years). 

Fifty-two patients (64 legs) were not entered into the 

analysis of long-term outcomes: 34 patients (40 legs) with 

failed procedures and 18 patients (24 legs) with a follow-up 

time ,30 days or in-hospital mortality. The final cohort 

for long-term outcome analysis included 136 patients 

(170 legs) in octogenarians and 375 patients (484 legs) in 

nonoctogenarians. The flowchart of study participants is 

shown in Figure 1.

Baseline patient and lesion characteristics
Table 1 summarizes the baseline demographics and clinical 

characteristics between groups. Octogenarians were more 

likely to be female and have higher incidence of AF, whereas 

nonoctogenarians were more likely to have diabetes mellitus, 

dialysis dependence, history of smoking, hyperlipidemia, and 

a high body mass index (BMI). The hematocrit, neutrophil-

to-lymphocyte ratio, platelet-to-lymphocyte ratio, and levels 

of serum albumin and LDL cholesterol were similar between 

groups, but nonoctogenarians had higher levels of glycated 

hemoglobin (6.5%±1.4% vs 7.6%±1.9%, P,0.001) and 

CRP (3.19±4.94 mg/dL vs 5.13±6.96 mg/dL, P,0.001). 

Compared to nonoctogenarians, less usage of statin was 

noted in octogenarians during the follow-up period (21% vs 

37%, P=0.001).

Table 2 summarizes the lesion characteristics in both 

groups. The ABI index was lower in octogenarians than 
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in nonoctogenarians (0.46±0.17 vs 0.51±0.20, P=0.002). 

Octogenarians had more patients presenting with resting 

pain (26% vs 18%, P=0.022), in contrast with more disabling 

claudication in nonoctogenarians (12% vs 20%, P=0.008). 

There was no difference in the presentation of tissue loss 

between groups. The rates of procedure success, single or 

multilevel intervention, and stent implantation were similar 

between groups.

Thirty-day outcomes and changes in 
functional status after eVT
Three patients in octogenarians (two with sepsis and one 

with rupture of an abdominal aortic aneurysm) and seven in 

nonoctogenarians (four with sepsis, two with cardiogenic 

shock, and one with hemorrhagic stroke) died in hospital. 

Detailed data regarding perioperative complications are 

shown in Table 3. No differences were observed with regard 

to the number of intensive care unit (ICU) transfers after EVT 

(8.8% vs 9.5%, P=0.792) and 30-day MAVE rate (12.4% 

vs 10.3%, P=0.466) between groups. The length of hospital 

stay was longer in nonoctogenarians than in octogenarians 

(8±8 vs 11±12 days, P=0.002). Octogenarians included 

a higher rate of wheelchair-bound patients (68% vs 48%, 

P,0.001) at presentation; however, percentage changes in 

functional status after EVT were not different between the 

groups (P=0.24).

long-term outcomes
Over a mean follow-up period of 34±25 months (range 

3–112), 157 patients died (50 in octogenarians and 107 in 

nonoctogenarians), and the rates of overall survival in both 

groups were significantly different at 3 (63% vs 73%) and 

5 years (45% vs 67%, P=0.004) (Figure 2). There were no 

significant differences between groups in the rates of limb 

Figure 1 Flowchart of study participants.
Abbreviations: AlI, acute limb ischemia; PAD, peripheral artery disease.
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salvage (91% vs 87%, P=0.07) and SCS at 3 years (51% vs 

47%, P=0.297). The rates of freedom from cardiovascular 

death (84% vs 89%, P=0.122), nonfatal cardiovascular 

events (78% vs 73%, P=0.121), and stroke (86% vs 87%, 

P=0.504) at 3 years were similar between groups. More 

octogenarians died owing to noncardiovascular problems, 

mainly from sepsis followed by malignancy. There were 

no between-group differences at 3 years in the rates of 

freedom from MACCEs (50% vs 55%, P=0.47) or CVEs 

(63% vs 61%, P=0.38) (Figures 3 and 4). However, non-

octogenarians had higher rates of nonfatal MI during the 

follow-up period compared with octogenarians (19% 

vs 8%, P=0.049). Multivariate analysis showed that the 

octogenarian factor was not significantly associated with 

MACCEs or CVEs. Dialysis dependence and AF were 

strong independent predictors of overall survival (OR 

4.44; 95% CI 1.79–11.1; P=0.001 and OR 2.83; 95% CI 

1.49–5.35; P=0.001, respectively), MACCE (OR 3.49; 95% 

CI 1.48–8.19; P=0.004 and OR 2.45; 95% CI 1.31–4.45; 

P=0.005, respectively), and CVE (OR 3.14; 95% CI 1.32–

7.48; P=0.009 and OR 2.25; 95% CI 1.21–4.17; P=0.010, 

respectively) (Table 4).

Discussion
Our results show that the safety and efficacy of EVT in 

terms of procedure success, 30-day MAVEs, functional 

improvement, limb salvage, and SCS are comparable 

between octogenarians and nonoctogenarians. Although 

younger patients had more traditional risk factors, age did 

not increase the risk of long-term vascular events over the 

10-year study period. Nonoctogenarians have a survival 

advantage as compared to octogenarians. Regular dialysis 

and AF were independent predictors for long-term survival, 

MACCEs, and CVEs.

PAD is a progressive disease of atherosclerosis, and PAD-

related death and disability has increased globally and region-

ally in the past 20 years.13 There are few reports comparing 

cardiovascular risk factor profiles between octogenarians 

and nonoctogenarians, especially in the Asian countries. Our 

findings that nonoctogenarians with PAD had a higher BMI 

Table 1 Baseline demographics

Octogenarians Nonoctogenarians P-value

no of patients 136 375
Age (years) 85±4 66±9 ,0.001*
Male sex 65 (48) 218 (58) 0.038*
Underlying disease
Diabetes mellitus 77 (57) 317 (85) ,0.001*
hypertension 112 (82) 319 (85) 0.456
CAD 54 (40) 186 (50) 0.047*
CVD 35 (26) 79 (21) 0.252
esrD 30 (22) 169 (45) ,0.001*
ChF 23 (17) 65 (17) 0.614
smoking 38 (28) 149 (40) 0.014*
hyperlipidemia 48 (35) 194 (52) 0.001*
Atrial fibrillation 35 (26) 43 (11) ,0.001*
Body height (m) 1.57±0.09 1.60±0.08 ,0.001*
Body weight (kg) 57±11 62±10 ,0.001*
BMI (kg/m2) 23.1±3.5 24.2±3.3 ,0.001*
hematocrit (mg/dl) 33.8±4.9 34.0±5.9 0.645
CrP (mg/dl) 3.19±4.94 5.13±6.96 ,0.001*
nlr 4.32±4.48 5.46±8.58 0.120
Plr 183±235 190±137 0.618
hbA1C (%) 6.5±1.4 7.6±1.9 ,0.001*
lDl-C (mg/dl) 93±30 98±35 0.063
Albumin (mg/dl) 3.19±0.61 3.15±0.67 0.183
Medications
Aspirin 70 (51) 213 (57) 0.284
Thienopyridine 109 (80) 305 (81) 0.762
Cilostazole 103 (76) 281 (75) 0.383
statin 29 (21) 137 (37) 0.001*
Beta-blocker 47 (35) 148 (39) 0.313
ACeI or ArB 68 (50) 186 (50) 0.936

Notes: Values are mean ± sD or n (%); *P,0.05 indicates a significant difference 
between groups.
Abbreviations: ACeI, angiotensin-converting enzyme inhibitor; ArB, angiotensin 
receptor blocker; BMI, body mass index; CAD, coronary artery disease; 
ChF, congestive heart failure; CrP, C-reactive protein; CVD, cerebrovascular 
disease; esrD, end-stage renal disease; hbA1C, glycated hemoglobin; lDl-C, low-
density lipoprotein cholesterol; nlr, neutrophil-to-lymphocyte ratio; Plr, platelet-
to-lymphocyte ratio; sD, standard deviation.

Table 2 Characteristics of the affected limb

Octogenarians Nonoctogenarians P-value

no of affected limbs 170 484
Target-limb ABI 0.46±0.17 0.51±0.20 0.002*
stiff artery 24 (14%) 71 (15%) 0.861
Clinical presentation
Intermittent 
claudication

20 (12%) 97 (20%) 0.008*

rest pain 44 (26%) 86 (18%) 0.022*
nonhealing ulcer 79 (46%) 219 (45%) 0.783
gangrene 27 (16%) 82 (17%) 0.458
Procedure success 175 (94%) 503 (95%) 0.557
single level 83 (49%) 272 (56%) 0.096
Iliac 12 55 0.111
FP 36 95 0.664
BTK 35 122 0.225
Multilevel 87 (51%) 212 (44%) 0.096
Iliac + FP 7 13 0.351

FP + BTK 79 192 0.121
Ilio-FP-BTK 1 7 0.381
Iliac and BTK 0 2 0.401
stenting rate 99 (58%) 272 (56%) 0.645

Notes: Values are mean ± sD or n (%); *P,0.05 indicates a significant difference 
between groups.
Abbreviations: ABI, ankle brachial index; FP, femoropopliteal; BTK, below-the-
knee; sD, standard deviation.

www.dovepress.com
www.dovepress.com
www.dovepress.com


Clinical Interventions in Aging 2016:11submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

540

huang et al

and more atherosclerotic risk factors are in agreement with 

an earlier study of octogenarians and septuagenarians, which 

suggested that younger PAD patients have more comorbid 

disease.17 On the contrary, more patients with AF and female 

sex were noted with PAD in octogenarians.

Patients with symptomatic PAD were considered candi-

dates for revascularization, either endovascular or surgical 

therapy. Untreated chronic CLI, an advanced stage of PAD, 

is associated with a dismal prognosis.1,13 Instead, patients with 

CLI who undergo successful revascularization survive longer 

and experience greater improvements in quality of life when 

compared to patients treated conservatively or with primary 

amputation.5,12 The benefits of revascularization may be atten-

uated when taking into account the aging of the population, 

which significantly increases the number of elderly patients 

at high risk of perioperative mortality due to limb-saving 

procedures, adverse cardiovascular events, and other medical 

comorbidities.9–12 There are no specific guidelines regarding 

revascularization procedures in elderly patients with symp-

tomatic PAD. Our study highlights the comparable safety of 

EVT in both treatment groups. The rates of procedure success, 

number of ICU transfers, and 30-day MAVEs were similar 

Table 3 Thirty-day outcomes and changes in functional status after eVT

Octogenarians Nonoctogenarians P-value

no of affected limbs 170 484
Death 3 7 0.771
MI 2 6 0.949
CVA 2 3 0.609
emergent surgery 0 2 0.401
AKI requiring dialysis 0 3 0.304
groin complications 10 24 0.641
subacute arterial occlusion 2 1 0.107
Unplanned reintervention 0 3 0.304
UgI bleeding with shock 1 0 0.553
Compartment syndrome 1 1 0.438
length of stay (days) 8±8 11±12 0.002*
number of ICU transfers 15 (8.8%) 46 (9.5%) 0.792
MAVe 21 (12.4%) 50 (10.3%) 0.466

Changes in functional status 
after EVT

Octogenarians 
N=115

Nonoctogenarians 
N=333

P-value  
0.24

Admission 6 months Admission 6 months

AI 2 (2%) 42 (37%) 42 (13%) 193 (58%)
AA 23 (20%) 37 (32%) 161 (36%) 75 (23%)
Wh 79 (68%) 31 (27%) 121 (48%) 60 (18%)
BeD 11 (10%) 5 (4%) 9 (3%) 5 (2%)

Notes: Values are mean ± sD or n (%); *P,0.05 indicates a significant difference between groups.
Abbreviations: eVT, endovascular therapy; AI, ambulatory independently; AA, ambulatory with assisting device; BeD, bed-ridden status; CVA, cerebrovascular accident; 
MI, myocardial infarction; AKI, acute kidney injury; UgI, upper gastrointestinal; ICU, intensive care unit; MAVe, major adverse vascular event; Wh, wheelchair-bound; sD, 
standard deviation.

Figure 2 Kaplan–Meier curves for overall survival.
Notes: The survival rates for octogenarians and nonoctogenarians were 63% and 
73% at 3 years and 45% and 67% at 5 years, respectively (P=0.004). Yellow line and 
blue line represent octogenarians and nonoctogenarians, respectively.

Figure 3 Kaplan–Meier curves for freedom from major cerebrovascular and 
cardiovascular events (MACCes).
Notes: The rates of 3-year freedom from MACCes were similar between groups 
(50% in octogenarians vs 55% in nonoctogenarians, P=0.564). Yellow line and blue 
line represent octogenarians and nonoctogenarians, respectively.
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between groups. Nonoctogenarians had a longer hospital 

stay when compared to octogenarians, which was related to 

more tissue inflammation and debridement surgery in these 

patients. Our results are consistent with previous reports9–11,14 

showing that minimally invasive EVT is safe in octogenarians 

and does not increase the risk of periprocedural complica-

tions as compared to nonoctogenarians. Recent advances in 

endovascular techniques and devices, coupled with improved 

quality of medical care, render EVT a tempting first-choice 

treatment in very elderly vascular patients.

Although more octogenarians, associated with age-related 

neurologic or musculoskeletal problems, were wheelchair-

bound at presentation than nonoctogenarians, no significant 

difference was found in both groups regarding the changes 

of functional status 6 months after EVT. These findings sug-

gested that EVT has beneficial effect in improving ambula-

tory function in elderly patients.

The long-term survival rate of octogenarians in our study 

remained lower than that of nonoctogenarians (63% and 73% 

at 3 years and 45% and 67% at 5 years, respectively). Although 

cardiovascular death remained a major cause of death in this 

study cohort (35%, 55/157), no differences were observed in 

subsequent cardiovascular deaths between groups. The leading 

cause of death in octogenarians was infectious disease (52% 

due to sepsis and pneumonia), which reflects the impaired 

immune and functional status in the aging population.

Previous reports have shown that elderly patients are 

at higher risk of adverse events following PAD treatment 

because of multiple comorbidities and relatively reduced 

physiologic reserve.2 However, reported outcomes of EVT for 

octogenarians mainly focused on mortality, amputation, and 

reintervention in prior studies.9–15,17,18 Long-term data regard-

ing late CVEs in symptomatic PAD patients are scarce.19 We 

included major amputation in our CVE outcomes, which led to 

more PAD-related predictors. In this study, only nonfatal MI 

reached the marginal significance between groups (P=0.049), 

which may be associated with the longer life expectancy and 

more atherosclerosis risk factors in nonoctogenarians. After 

successful EVT, octogenarians showed no increase in the 

rates of MACCEs and CVEs as compared to nonoctogenar-

ians. In addition, late vascular events can be prevented by 

optimal medical care, such as increased use of beta-blockers 

periprocedure, coupled with antiplatelet agents, statin and 

angiotensin-converting enzyme inhibitors, or angiotensin 

receptor blockers during long-term management.20–24

The Cox regression model showed that dialysis depen-

dence and AF are independent risk factors predicting sub-

sequent cardiovascular events despite age stratification. AF 

is an independent risk factor for survival in patients with 

CLI.25 In this study, AF remained an independent predictor 

of survival, MACCE, and CVE outcomes. The prevalence of 

AF is higher in patients with systemic atherothrombosis.26,27 

Severe PAD and a high CHADS
2
 (congestive heart failure, 

hypertension, age $75 years, diabetes mellitus, stroke)
 
score28 

were observed in many of our patients, which might explain 

why AF played an important role in late cardiovascular events. 

Dialyzed patients with PAD have a higher rate of mortality 

and cardiovascular events.29,30 Despite improved limb salvage 

from EVT in dialyzed patients with PAD, the overall survival 

in this group remained poor.31,32 Our results are consistent with 

prior reports,33,34 wherein dialysis is an important predictor 

of mortality and subsequent cardiovascular events in PAD 

patients when other risk factors are adjusted. Traditional risk 

factors, coupled with vascular inflammation and malnutri-

tion, were associated with general atherosclerosis in dialyzed 

patients with PAD.

Figure 4 Kaplan–Meier curves for freedom from composite vascular events 
(CVes).
Notes: The rates of 3-year freedom from CVes were similar between groups (63% 
in octogenarians vs 61% in nonoctogenarians, P=0.308). Yellow line and blue line 
represent octogenarians and nonoctogenarians, respectively.

Table 4 Crude and significant multivariate risk factors for long-
term events

Outcome predictors OR (95% CI) P-value

Overall survival
Atrial fibrillation 2.83 (1.49–5.35) 0.001
Dialysis dependence 4.44 (1.79–11.1) 0.001
Critical limb ischemia 3.19 (1.31–7.74) 0.001
Major cerebrovascular and cardiovascular events
Atrial fibrillation 2.45 (1.31–4.45) 0.005
Dialysis dependence 3.49 (1.48–8.19) 0.004
Coronary artery disease 1.74 (1.13–2.66) 0.011
C-reactive protein 1.05 (1.01–1.09) 0.019
Composite vascular events
Atrial fibrillation 2.25 (1.21–4.17) 0.010
Dialysis dependence 3.14 (1.32–7.48) 0.009
Coronary artery disease 1.84 (1.18–2.86) 0.007

Abbreviations: OR, odds ratio; CI, confidence interval.
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study limitations
This study has some limitations. First, it was a single-center, 

observational study using a prospective database. Treatment 

allocation was made at the discretion of the operator and the 

patient’s policy of reimbursement. Second, the fact that all 

patients were treated at a single center in Taiwan opens up 

the possibility of referral/selection bias based on the current 

practice of this group. As with all observational studies, the 

reported association may not represent the underlying cau-

sality. The unavoidable risk of selective bias and differences 

in long-term survival not due to exposure to the treatment 

being studied threatens the observations made in a cohort 

study. Third, underutilization of statins may have negatively 

impacted our ability to prevent late ischemic events, which 

may relate to reimbursed policy and less hyperlipidemia in 

octogenarians and dialyzed patients. Finally, we did not inves-

tigate the mechanisms underlying the effect of AF on PAD.

Conclusion
In conclusion, EVT in octogenarians is feasible, without an 

increased risk of periprocedural complications. Nonoctoge-

narians have a survival advantage as compared to octoge-

narians. However, the rates of limb salvage, SCS, long-term 

CVEs, and MACCEs were comparable between groups. 

Dialysis dependence and AF are independent predictors of 

long-term survival, MACCEs, and CVEs.
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