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Background: Meta-analyses of randomized controlled trials have suggested an in-
creased long-term mortality risk following femoropopliteal and infrapopliteal angioplasty 
using paclitaxel-coated devices. This study was conducted to evaluate long-term mortal-
ity after paclitaxel drug-coated balloon (DCB) and plain old balloon angioplasty (POBA) 
of infrapopliteal lesions in real-world practice.
Methods: A retrospective mortality analysis of patients with at least 3 years of follow-up 
who underwent balloon-based endovascular therapy of infrapopliteal lesions was per-
formed.
Results: Overall, 2,424 patients with infrapopliteal lesions were treated within the study 
period. Five hundred seventy-six patients fulfilled the study criteria. Of those, 269 patients 
were treated with uncoated devices without crossover to a paclitaxel-coated device during 
follow-up and 307 patients with DCB angioplasty. Mean (SD) follow-up was 46.48 (32.77) 
months. The mortality rate was 66.9% after POBA and 46.9% after DCB (P < .001). In 
the matched-pair cohort, 164 patients died after uncoated treatment (66.7%), and 119 in 
the DCB group died (48.4%; P < .001). There was no correlation between DCB length 
and mortality rate (P = .357). For the entire cohort, multivariate logistic regression analy-
sis showed type of treatment (uncoated device vs DCB; P = .002), age (P < .001), stroke  
(P = .005), renal insufficiency (P = .014), and critical limb ischemia (P = .001) to be 
independent predictors of all-cause mortality. There was no significant difference in 
mortality among the paclitaxel exposure groups.
Conclusion: In this real-world retrospective analysis, the long-term mortality rate was 
lower after DCB angioplasty than after POBA of infrapopliteal lesions. (Tex Heart Inst J. 
2022;49(6):e217560)

E ndovascular therapy is the therapy of choice for treating femoropopliteal le-
sions.1 In cases of critical limb ischemia (CLI) and infrapopliteal vascular le-
sions, an endovascular approach is also primarily recommended.2 An important 

development in endovascular therapy was the combination of balloon dilation and 
local administration of an antiproliferative drug in the form of drug-coated balloons 
(DCBs). In recent years, impressive results have been achieved after femoropopliteal 
interventions using DCB technology.3-5

	 For the treatment of infrapopliteal lesions, the results after DCB angioplasty are 
more controversial than are those after femoropopliteal interventions. Regarding the 
patency rates, 2 pilot studies showed positive results after DCB angioplasty compared 
with uncoated balloon angioplasty.6,7 In contrast, multicenter randomized controlled 
trials (RCTs) have not shown any substantial benefit of DCB angioplasty compared 
with uncoated balloon angioplasty.8,9

	 In cases of recurrent stenosis, the coated devices are still routinely used in clinical 
settings. Recently, a meta-analysis of RCTs showed an increased mortality risk within 
5 years after application of paclitaxel-coated balloons or stents in femoropopliteal le-
sions.10

	 A further meta-analysis of 8 RCTs (N = 1,420 patients) showed a nonsignificant 
increase in all-cause death after paclitaxel-coated balloon angioplasty for the treat-
ment of infrapopliteal lesions in patients with CLI during a follow-up of 6 months to 
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1 year.11 However, the recently published 5-year follow-
up analysis of the IN.PACT Deep trial did not confirm 
this mortality signal.12

	 Although the benefit of DCB angioplasty of infrap-
opliteal lesions has not been adequately assessed, it is 
crucial that patients undergoing treatment are not ex-
posed to excess procedure- or device-related risks. It is 
therefore of great clinical relevance to investigate mor-
tality rates after infrapopliteal interventions with DCBs.
	 The aim of the present retrospective single-center 
study is to evaluate mortality after treatment of infr-
apopliteal lesions using DCB angioplasty and plain old 
balloon angioplasty (POBA).

Patients and Methods

Patient Population
From a prospectively collected database, patients 
who received POBA or DCB in de novo and restenotic 
infrapopliteal atherosclerotic artery lesions were ret-
rospectively selected. This analysis included patients 
treated between January 1, 2009, and February 28, 
2017. The ethics committee of Albert-Ludwigs-
Universität Freiburg approved the study on February 
2, 2020. Only patients with lifestyle-limiting claudi-
cation, rest pain, or ulcerations (Rutherford-Becker 
class [RBC]) 1-5) were included. Patients were treat-
ed with different brands of DCB.
	 Patients undergoing treatment for inflow lesions 
were included into the analysis as long as this treatment 
was performed using uncoated devices. Those who re-
ceived multiple interventions during the study period 
and those treated with a sirolimus-eluting stent were 
excluded from the study.
	 It was essential for the control group not to have 
been in contact with a drug-coated device either be-
fore the index procedure or during follow-up, result-
ing in a paclitaxel exposure–naive control cohort. A 
minimum follow-up of 36 months was required for 
study inclusion.

Study End Points
The primary end point of the study was all-cause mor-
tality. The primary analysis was to examine the differ-
ence in the cumulative all-cause mortality rates between 
the groups using the log-rank test. Secondary analyses 
examined the relationships between DCB length and 
mortality and paclitaxel dosage and mortality. A mul-
tivariate logistic regression analysis was conducted 
to identify predictors of mortality. Type of treatment 
(POBA vs DCB), age, sex, hyperlipidemia, diabetes 
mellitus, renal insufficiency, cerebral artery disease, 
coronary heart disease, and CLI (RBC 1-3 vs 4 and 5) 
were investigated. These analyses were performed for 
the entire study population. To achieve a better balance 

of the groups regarding their major baseline character-
istics, a matched-pair analysis was performed. In this 
propensity analysis, all variables that were significantly 
different in the baseline characteristics of the entire co-
hort were included.
	 A further secondary analysis used Kaplan–Meier 
curves and the log-rank test to examine the relationship 
between paclitaxel dosage and mortality. The electronic 
patient database was checked to determine patient sur-
vival, and if no information was available, this infor-
mation was requested from every patient and/or family 
clinician. 
	 The total paclitaxel dosage was calculated by obtain-
ing dosage information of different devices listed in 
the summary of safety and effectiveness of the Food 
and Drug Administration (available for Eluvia [Boston 
Scientific],13 IN.PACT Admiral [Medtronic],14 Lutonix 
[BD],15 and Stellarex [Philips]16) or in the instructions for 
use (Zilver PTX [Cook Medical]17).
	 For the non–Food and Drug Administration-ap-
proved devices, it was necessary to calculate the pacli-
taxel dosage with the known density, device length, and 
diameter using the formula for a cylinder surface. With 
these data, the paclitaxel dosage for every coated de-
vice used in the index and all subsequent interventions 
could be calculated. In this way, a total paclitaxel expo-
sure from leg interventions could be determined, and a 
Kaplan–Meier survival analysis stratified according to 
cumulative paclitaxel dosage could be performed.

Statistical Analysis
Analyses were performed using the SPSS software (ver-
sions 20.0 and 23.0; SPSS). Survival graphs with 95% 
CIs were created in Stata Statistical Software Release 15 
(StataCorp). Continuous data are given as mean (SD) 
or, if there is no normal distribution, as median with 
interquartile range; categorical data are presented as 
counts (percentages). The χ2 test or, in cases of cell size 
less than 5, the Fisher exact test, were used to compare 
the variables. Kaplan–Meier analysis was used to evalu-
ate survival, and the survival curves were compared 
using the log-rank test.
	 Differences in baseline characteristics between the 
POBA and the DCB group were adjusted using pro-
pensity-score matching. A propensity-matched analysis 
using python-based extensions for SPSS 20.0 (FUZZY 
and PSM) was performed. Patients were matched ac-
cording to all baseline characteristics in a 1:1 fashion 
(POBA:DCB), with a maximum difference of 0.05 for 
the propensity variable.
	 Adjusted between-group comparison was made 
for all-cause mortality with Cox proportional haz-
ards analysis. Proportionality was tested using the log 
[-log(survival)] vs log (time) graph and the time-depen-
dent Cox model. Cox proportional hazards analysis was 
performed for the risk factors that were significantly dif-
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ferent between the groups (ie, age and renal insufficien-
cy). Logistic binary regression analysis was performed 
to detect predictors of death. Univariate analyses were 
performed first, and the factors that were significant in 
the univariate analysis were included in the multivariate 
analysis. Statistical significance was defined as P < .05.

Results
From January 1, 2009, to February 28, 2017, a total 
of 2,424 patients with infrapopliteal lesions underwent 
an infrapopliteal artery intervention. Of these patients, 
269 were treated using uncoated devices and 307 using 
DCB angioplasty. A study flowchart is shown in Figure 
1. Table I reports patient characteristics. With regard to 
cardiovascular risk factors, the 2 groups were not bal-
anced. Patients treated with DCBs were significantly 
more often male (P = .025) and significantly more often 
had hypertension (P = .026), hyperlipidemia (P = .001), 
diabetes mellitus (P = .027), and coronary heart disease 
(P = .002).
	 In the matched analysis (POBA, n = 246; DCB, n = 
246), baseline variables were balanced (Table II). Most 
patients had CLI (RBC 4 and 5, n = 474 [82.3%]). The 
procedure details are given in Table III, and details 
about the DCB brands used are shown in Table IV.
	 The mean (SD) follow-up time of the entire cohort 
was 46.48 (32.77) months and ranged from 0 to 129 
months. The mean (SD) follow-up time of the DCB 

group was 48.5 (29.43) months and that of the POBA 
group was 44.5 (36.40) months.
	 During follow-up, 324 patients died. Thus, the over-
all all-cause mortality incidence was 56.3%. One hun-
dred eighty patients died in the POBA group and 144 
patients died in the DCB group, resulting in overall all-
cause mortality rates of 66.9% and 46.9%, respectively 
(P < .001).
	 The overall all-cause mortality incidence of the 
matched cohort was 57.5% (n = 283). One hundred 
sixty-four patients died after uncoated balloon treat-
ment (66.7%), and 119 patients in the DCB group died 
(48.4%; P < .001).
	 The survival by Kaplan–Meier analysis for the en-
tire cohort is shown in Figure 2 and for the matched 
patients in Figure 3. Figure 4 shows the Kaplan–Meier 
curve regarding mortality for the group with claudica-
tion and patients with CLI. Amputation-free survival 
data are given in Supplemental Figure 1.
	 Table V reports causes of death. In many cases, the 
cause of death could not be determined. The most com-
mon known cause of death was a cardiovascular event. 
A death cluster could not be detected.
	 Univariate logistic regression analysis identified type 
of treatment (uncoated device vs DCB; P < .001), age (P 
< .001), stroke (P = .003), renal insufficiency (P = .001), 
hyperlipidemia (P = .019), and CLI (P < .001) as pre-
dictors of all-cause mortality (Table VI, Supplemental 
Table I, and Supplemental Table II).

Fig. 1 Flowchart shows selection of patients included in the study. 
 

AV, arteriovenous; DCB, drug-coated balloon; POBA, plain old balloon angioplasty.
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	 Multivariate logistic regression analysis showed 
type of treatment (uncoated device vs DCB; P = 
.002), age (P < .001), renal insufficiency (P = .014), 
stroke (P = .005), and CLI (P = .001) as independent 
predictors of all-cause mortality (Table VI).
	 The mean length of DCB used was greater in the 
group of patients who did not die during follow-up. A 
correlation between DCB length and mortality could 
not be shown (P = .357; Table VII).
	 The applied paclitaxel dosages during the index 
procedure and follow-up interventions, and the total 
dosage are given in Table VIII. In a comparison of 
low-dose and high-dose index procedure paclitaxel 

exposure (P = .844) and the total paclitaxel exposure 
groups (P = .228), there was no significant difference 
between the group of deceased patients and the sur-
viving patients (Table VII).
	 For low– and high–index procedure paclitaxel 
dose groups, the survival by Kaplan–Meier analy-
sis is shown in Figure 5. Kaplan–Meier mortality 
curves stratified to total paclitaxel dose groups are 
shown in Figure 6. Even after adjustment of the 
significantly different risk factor (age) between 
the groups, there was no significant difference in 
mortality for the different paclitaxel dosage groups 
(Fig. 7 and Fig. 8).

TABLE I. Baseline Characteristics  
of the Entire Cohort

DCB 
(n = 307)

POBA 
(n = 269)

P 
valuea

Age, median  
(IQR), y

75 (12) 76 (13) .051

Male, No. (%) 244 (79.5) 192 (71.4) .025

Hypertension,  
No. (%) 

276 (89.9) 224 (83.3) .026

Diabetes  
mellitus, No. (%)

198 (64.5) 149 (55.4) .027

Hyperlipidemia,  
No. (%)

228 (74.3) 164 (61.0) .001

Smoker, No. (%) 90 (29.3) 74 (27.5) .645

Coronary heart  
disease, No. (%)

145 (47.2) 92 (34.2) .002

Cerebrovascular 
disease, No. (%)

43 (14.0) 26 (9.7) .123

Stroke, No. (%) 50 (16.3) 39 (14.5) .566

Renal  
insufficiency,b 
No. (%)

169 (55.0) 142 (52.8) .616

CLI, No. (%) 245 (79.8) 229 (85.1) .102

CLI, critical limb ischemia; DCB, drug-coated balloon; IQR, 
interquartile range; IQR, interquartile range; POBA, plain old 
balloon angioplasty. 
 

a Statistical significance was set at P < .05. 
 

b Defined as creatinine clearance <60 mL/min.

TABLE II. Baseline Characteristics  
of the Matched Cohort, All Variables

 
DCB      
(n = 246)

POBA 
(n = 246)

Standardized 
mean 
difference

 
P 
valuea

Age, median 
(IQR), y 75 (13) 75 (13) −0.003 .809

Male, No. (%) 186 (76.2) 182 (74.6) 0.04 .753

Hypertension,  
No. (%) 214 (87.7) 208 (85.2) 0.07 .508

Diabetes  
mellitus, No. (%) 150 (61.5) 142 (58.2) 0.07 .518

Hyperlipidemia, 
No. (%) 171 (70.1) 162 (66.4) 0.08 .437

Smoker, No. (%) 68 (27.9) 70 (28.9) −0.02 .920

Coronary heart 
disease, No. (%) 110 (45.1) 91 (37.3) 0.16 .098

Cerebrovascular 
disease, No. (%) 31 (12.7) 25 (10.2) 0.08 .478

Stroke, No. (%) 37 (15.2) 35 (14.3) 0.03 .899

Renal 
insufficiency,b  
No. (%)

133 (54.5) 132 (54.1) 0.01 .999

CLI, No. (%) 202 (82.8) 204 (83.6) −0.02 .904

CLI, critical limb ischemia; IQR, interquartile range; POBA,  
plain old balloon angioplasty. 
 

a Statistical significance was set at P < .05. 
 

b Defined as creatinine clearance <60 mL/min.

TABLE III. Index Procedure Characteristics  
for the Entire Cohort

DCB,  
No. (%)

POBA, 
No. (%)

P  
valuea

Right-side intervention 144 (46.9) 140 (52.0) .242

Reintervention 118 (38.4) 29 (10.8) <.001

Multivessel intervention 152 (49.5) 151 (56.1) .132

DCB, drug-coated balloon; POBA, plain old balloon angioplasty. 
 

a Statistical significance was set at P < .05.

TABLE IV. Drug-Coated Balloon Characteristics 
for the DCB Group

Characteristic Value

No. of DCBs, median (IQR) 2 (2)

Length of DCB, median (IQR), mm 200 (240)

DCB brand, No. (%)

Amphirion IN.PACT (Medtronic)

Lutonix (BD)

Other

202 (65.8)

93 (30.3)

12 (3.9)

DCB, drug-coated balloon; IQR, interquartile range.
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Fig. 2 Kaplan–Meier plot shows survival for all patients in the POBA group and in the DCB group. 
 

P from log-rank test <.001. P < .05 was considered statistically significant. 
 

DCB, drug-coated balloon; POBA, plain old balloon angioplasty.

Fig. 3 Kaplan–Meier plot shows survival for the matched patients in the POBA group and in the DCB group. 
 

P from log-rank test = .002. P < .05 was considered statistically significant. 
 

DCB, drug-coated balloon; POBA, plain old balloon angioplasty.
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Fig. 4  Kaplan–Meier plot shows survival in the patients A) with claudication (P from log-rank test = .599) and in those with  
B) critical limb ischemia (P from log-rank test <.001). P < .05 was considered statistically significant.  
 

POBA, plain old balloon angioplasty; DCB, drug-coated balloon.
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Discussion

A meta-analysis of 8 RCTs showed a nonsignifi-
cantly lower short-term all-cause mortality after un-
coated balloon treatment of infrapopliteal arteries 
in patients with CLI compared with treatment with 
paclitaxel-coated DCBs.11 The present retrospective 
analysis with a follow-up over a period of at least 3 
years cannot confirm these findings. This real-world 
analysis shows a mortality benefit after using pacli-
taxel-coated balloons for the treatment of infrapop-
liteal lesions. The mortality benefit favoring DCB 
treatment persisted after propensity-score matching 
(66.9% vs 48.4%; P < .001). These results are in 
line with the recently published 5-year outcome of 
the IN.PACT Deep study. This study evaluated the 
safety and efficacy of the IN.PACT Amphirion DCB 
(Medtronic), and no increase in mortality was found 
in the DCB group. By trend, mortality was lower in 
the DCB group. Seventy-four patients (39.4%) in the 
DCB group died, and 45 patients (45%) in the POBA 
group died (P = .727).12 In line with these results, 
an analysis of German health insurance data over 
11 years showed no association between paclitaxel-
based treatment and increased long-term mortality.18

	 In addition, no increased all-cause mortality was 
shown in a large nationwide US Centers for Medi-
care & Medicaid Services claims data analysis in a 
real-world setting following femoropopliteal inter-
ventions with drug-coated devices.19

	 The meta-analysis was limited by incomplete access 
to original data and the lack of an analysis of cofound-
ing variables.11 In the present study, the multivariate 
analysis showed—both in the entire cohort and after 

the matched analysis—type of treatment, age, renal 
insufficiency, coronary heart disease, and CLI to be 
predictors of mortality. In the unmatched cohort, hy-
perlipidemia, diabetes mellitus, and hypertension were 
additional mortality predictors, whereas stroke became 
a predictor after propensity-score matching.
	 In the IN.PACT Deep study, age, RBC greater 
than 4 and previous peripheral revascularization 
were predictors of increased mortality. However, 
increasing dosage of paclitaxel was not a predictor 
of all-cause mortality.17

	 Both meta-analyses suggesting an increase in 
all-cause mortality risk after treatment of femo-
ropopliteal and infrapopliteal artery lesions with 
paclitaxel-coated devices with increasing paclitaxel 
dose only considered the paclitaxel dose applied 
during the index procedure.10,11 The authors had no 
information about additional paclitaxel exposure 
during follow-up in the DCB cohort or in the con-
trol group. In contrast, the present study included 

TABLE VI. Predictors of Death for the Entire Cohort 

Univariate analysis Multivariate analysis

Predictor OR 95% CI P valuea OR 95% CI P valuea

Treatment type 0.332 0.182-0.607 <.001 0.318 0.154-0.655 .002

Age (per year) 1.065 1.033-1.099 <.001 1.071 1.031-1.112 <0.001

Sex 0.932 0.489-1.779 .832

Cerebrovascular disease 1.358 0.523-3.525 .530

Coronary heart disease 1.582 0.886-2.824 .121

Stroke 4.032 1.594-10.197 .003 4.597 1.576-13.405 .005

Smoker 0.808 0.439-1.489 .495

Renal insufficiency 2.654 1.490-4.727 .001 2.422 1.196-4.906 .014

Hypertension 0.973 0.400-2.367 .973

Hyperlipidemia 0.460 0.241-0.881 .019 0.518 0.232-1.155 .108

Diabetes mellitus 0.986 0.556-1.750 .962

CLI 6.417 2.722-15.132 <.001 4.956 1.859-13.209 .001

CLI, critical limb ischemia; OR, odds ratio. 
 

a Statistical significance was set at P < .05.

TABLE V. Causes of Death for the Entire Cohort

DCB,  
No. (%)

POBA,  
No. (%)

P  
valuea

Cardiovascular 19 (5.9) 12 (3.7) .460

Stroke 0 (0) 1 (0.3) .467

Carcinoma 3 (0.9) 9 (2.8) .076

Other 28 (8.6) 29 (9.0) .576

Unknown 94 (29) 129 (39.8) <.001

DCB, drug-coated balloon; POBA, plain old balloon angioplasty. 
 

a Statistical significance was set at P < .05.
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exclusively paclitaxel-naive patients in the control 
cohort and was able to calculate the live time paclitaxel 
dose of patients who underwent additional paclitaxel-
coated device interventions after the index procedure. 
In the present analysis, 122 patients of the DCB cohort 
(39.7%) had at least 1 follow-up intervention using a 
paclitaxel-coated device. In this patient cohort, the 
mean dosage of paclitaxel applied by using paclitaxel-
coated devices during the follow-up interventions was 
about 3 times as high as that applied in the index pro-
cedure. Only the knowledge of the real cumulative pa-
clitaxel dosage allows the establishment of a potential 
link between the drug exposure and mortality.
	 The log-rank analysis of the present cohort showed no 
significant difference in mortality between the differ-
ent paclitaxel dosage ranges. Nevertheless, mortality was 
shown to be lower for the higher total paclitaxel dose.
	 Overall, the mortality rates in both study groups are 
high. This is consistent with findings from other studies 
investigating mortality rates for patients with peripheral 
artery disease (PAD) showing an increase in mortality 
rate with increasing RBC.20,21 In a meta-analysis, the 
mortality for patients with CLI was 46.2% at 5 years.22

	 An analysis of German health insurance data showed 
the highest mortality in the patient group with diabetic 
foot syndrome, followed by patients with diabetes mel-
litus and PAD.23 The mortality rates at 1- and 4-year 
follow-up were 16.8% and 39.2% for patients with 
PAD and diabetes, and those rates were 17.7% and 

TABLE VIII. Paclitaxel Dosage Initial Procedure  
and During Follow-Up, and Cumulative Total  
for the DCB Group

No.
Dose, µg  
Minimum Maximum Mean (SD)

Initial 307 516 24,897 5,041 (3,235)

Follow-up 122 642 91,841 17,261 (17,296)

Total 307 516 93,218 11,901 (14,127)

DCB, drug-coated balloon.

TABLE VII. Total Length of DCB, Index Procedure 
Paclitaxel Dosage, and Cumulative Total Paclitaxel 
Dosage in the DCB Group

Death No.
Mean (SD),  
mm/µg

P  
valuea

Total length 0 163 232.12 (132.62) .357

1 144 224.65 (147.61)

Initial paclitaxel 
dosage

0 163 5,016 (3,039) .844

1 144 5,070 (3,453)

Total paclitaxel 
dosage

0 163 12,569 (14,563) .228

1 144 11,143 (13,628)

DCB, drug-coated balloon; 0, patients who survived; 1, patients 
who died.

a Statistical significance was set at P < .05.
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Fig. 5  Kaplan–Meier plot shows survival in patients receiving a drug-coated balloon at the index procedure, stratified according to 
low (<5,000 µg) and high (>5,000 µg) PTX dosage. P from log-rank test = .554. P < .05 was considered statistically significant. 
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Fig. 7 Survival function plot after adjustment of the significantly different risk factors between the groups (age and renal insuf-
ficiency), stratified according to paclitaxel exposure during the index procedure (entire cohort, divided into dosage group <5,000 µg 
vs >5,000 µg).

Fig. 6  Kaplan–Meier plot of survival for all patients treated with a drug-coated balloon, stratified according to cumulative PTX dosage: 
<10,000 µg, 10,000-20,000 µg, or >20,000 µg). P from log-rank test = .208. P < .05 was considered statistically significant. 
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42.6%, respectively, for patients with diabetic foot 
syndrome. In the cohort in this study, the propor-
tions of patients with diabetes (60.2%) and patients 
with diabetes in RBC 5 (70.8%) were also high.
	 Patients with PAD but without diabetes had the 
best chance of survival. However, even in this group, 
the mortality rate was 12.4% after 1 year. The 4-year 
mortality rate in this group was 30%.

Limitations
The single-center observational study design could 
be discussed as a limitation because of potentially 
confounding variables. This analysis only focuses on 
all-cause mortality; amputation-free survival could 
not be adequately investigated in this retrospective 
analysis because part of the information was ob-
tained via official death notifications, and thus no 
information on the amputation status was provided.

Conclusion
This real-world cohort showed a lower mortality 
risk after using DCB for the treatment of infrap-
opliteal lesions than after using noncoated devices. 
There was no correlation between the paclitaxel 
dosage and mortality. Indeed, a lower mortality rate 
was shown for the higher total paclitaxel dosage. 

Large, prospective real-world studies are necessary 
to confirm this potential benefit.
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Fig. 8  Survival function after adjustment of the significantly different risk factors between the groups (age and renal insuf-
ficiency), stratified according to paclitaxel exposure during the index procedure and follow-up interventions (entire cohort, divided 
into dosage groups <10,000 µg, 10,000-20,000 µg, and >20,000 µg).
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