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Abstract
Aims: The aim of this study was to investigate the use of a drug-coated balloon (DCB) in daily clinical 
practice and provide further evidence on the safety and efficacy of paclitaxel-coated balloon treatment using 
urea as an inert excipient.

Methods and results: Between December 2013 and December 2015, 757 patients treated for coronary 
lesions with the IN.PACT Falcon balloon were enrolled in this prospective real-world all-comers registry. 
The primary outcome was the clinically driven target lesion revascularisation (TLR) rate at 12 months. The 
secondary outcome was major adverse cardiac events (MACE) defined as cardiac death, myocardial infarc-
tion, TLR and target vessel revascularisation (TVR). Out of 805 lesions, 43.1% were de novo, and 53.2% 
drug-eluting stent (DES) or bare metal stent (BMS) in-stent restenosis (ISR). TLR at 12 months was 6.2% 
and TVR 8.3%. MACE occurred in 9.7% of patients with a composite of cardiac death in 0.8% and myo-
cardial infarction in 2.7% plus TLR/TVR. Subgroup analysis confirmed a TLR rate of 7.5% for ISR (2.1% 
BMS and 9.5% DES) and 4.9% for de novo lesions.

Conclusions: The IN.PACT Falcon urea-based paclitaxel-coated balloon is safe and efficient in de novo 
and ISR lesions with low rates of TLR/TVR. The high proportion of treatment of de novo lesions indicates 
that a DCB-only strategy is nowadays common.
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Abbreviations
BMS bare metal stent
DCB drug-coated balloon
DES drug-eluting stent
ISR in-stent restenosis
MACE major adverse cardiac events
TLR target lesion revascularisation
TVR target vessel revascularisation

Introduction
Percutaneous coronary interventional revascularisation has 
improved markedly since the first balloon angioplasty revolution-
ised coronary revascularisation1. Elastic recoil with abrupt vessel 
closure, subintimal dissection, recoil and restenosis caused by cel-
lular proliferation are major drawbacks of plain angioplasty. The 
use of intracoronary stents solved the problem of dissection and 
recoil, though the clinical outcome with bare metal stents (BMS) 
was limited by neointimal hyperplasia, leading to in-stent reste-
nosis (ISR). The development of drug-eluting stents (DES) signi-
ficantly attenuated the need for repeat revascularisation, although 
complex coronary territories such as bifurcations, small vessels, 
long lesions, saphenous vein grafts and diabetic disease have 
worse outcomes with DES than simpler lesions. Even with modern 
DES, late stent thrombosis and continued risk of restenosis remain 
a severe problem in selected patients2. Bioresorbable vascular scaf-
folds were designed to provide transient support against dissec-
tion and acute recoil with the capability of preventing neointimal 
proliferation by eluting immunosuppressive drugs. However, there 
are still major problems to overcome with this new technology, 
especially in the treatment of smaller vessels, and late scaffold 
thrombosis is of concern3. Drug-coated balloons (DCB) represent 
a potential alternative therapeutic option for ISR treatment and 
de novo stenosis, especially in small vessels or side branches in 
complex bifurcation stenoses, without implanting a permanent for-
eign object into the vessel lumen. The mitotic inhibitor paclitaxel 
was identified as the primary drug for DCB due to its rapid uptake 
and prolonged retention. According to European clinical practice 
guidelines, DCB therapy is recommended for the treatment of 
ISR4. This recommendation is based on preclinical and randomised 
clinical trials which demonstrated the safety and efficacy of DCB 
technology for patients with ISR with iopromide excipient-based 
paclitaxel-coated balloons5-10. However, no recommendation was 
given for the use of DCB in broader indications, e.g., in de novo 
lesions in small vessels, side branches in bifurcation stenosis and 
the increasing use for complex coronary territories or when stent 
implantation is not an option, as only limited data are available.

While DCB therapy with the urea-based paclitaxel-coated bal-
loon IN.PACT™ Falcon (Medtronic, Minneapolis, MN, USA) 
for small vessels was superior in terms of late lumen loss and 
MACE as compared to treatment with the TAXUS™ DES (Boston 
Scientific, Marlborough, MA, USA)11, data for real-life situa-
tions in which the urea-based paclitaxel-coated balloon IN.PACT 
Falcon is used are only limited12. We therefore conducted the 

FALCON all-comers DCB Registry to provide further evidence 
for the safety and efficacy of paclitaxel-coated balloon treatment 
using urea as an inert excipient and to gain insight into the use of 
DCB therapy in daily clinical practice in a real-world setting.

Methods
The FALCON Registry was a European-wide, prospective mul-
ticentre, observational clinical registry to assess the safety and 
efficacy of the urea-based paclitaxel-coated balloon IN.PACT 
Falcon in a real-world setting. Further, the investigators intended 
to gain more insight into the indications for which DCB is com-
monly used nowadays. The study procedures were performed in 
accordance with the ethical guidelines of the 1975 Declaration 
of Helsinki. The local ethics committee of the Hannover Medical 
School (as site of the principal investigators), as well as inde-
pendent ethics committees at each site as per local regulations, 
approved the study protocol and the patient data release form. Key 
inclusion criteria were written informed consent, de novo lesions, 
restenosis or ISR in coronaries with a lumen >2.0 and <4.0 mm. 
As this was a real-world all-comers registry, sites were encouraged 
to include all patients treated with an IN.PACT Falcon DCB for 
coronary lesions in their centre during the recruiting period. Key 
exclusion criteria were patient incompliance, indication for bypass 
surgery, coronary lesions not treatable by PCI, cardiogenic shock, 
life expectancy <1 year.

The primary study endpoint was clinically driven target lesion 
revascularisation (TLR) at 12 months. Key secondary endpoints 
were major adverse cardiovascular events (MACE), a composite 
of cardiac death, myocardial infarction and clinically driven TLR 
or target vessel revascularisation (TVR) at 12 months. Details are 
shown in Supplementary Appendix 1.

STATISTICAL ANALYSIS
Continuous variables are presented as mean±SD. Discrete variables 
are expressed as counts and percent. Baseline differences between 
groups were analysed for significance using the Mann-Whitney 
U test for continuous data and the chi-squared test (or Fisher’s 
exact test where the expected cell value was less than 5) for cate-
gorical variables. SPSS statistical software, Version 24 (IBM Corp., 
Armonk, NY, USA) was used for all statistical calculations.

Results
Between December 2013 and December 2015, 757 patients with 
a total of 805 lesions treated for all indicated coronary lesions 
with the IN.PACT Falcon balloon were enrolled at 26 sites in 
eight countries in this prospective real-world all-comers regis-
try (Supplementary Table 1). Patients had an overall mean age 
of 66.2±11.2 years and were predominantly male (78.9%). Five 
hundred and thirty-five (535) patients (70.5%) had hypercholes-
terolaemia and 567 (74.9%) hypertension; diabetes mellitus was 
present in 260 (34.3%) and 394 (52.0%) had a history of smok-
ing. Three hundred and ten (310) patients (40.9%) presented with 
an acute coronary syndrome, of whom 30 had an ST-elevation 
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myocardial infarction, 159 non-ST-elevation myocardial infarc-
tion and 121 unstable angina. A high proportion of patients (326; 
43.1%) was treated for de novo lesions by a DCB-only strategy, 405 
(53.5%) presented with ISR, 102 (13.5%) with BMS-ISR and 223 
(29.5%) with DES-ISR. In 81 patients the stent type treated for ISR 
was unknown. Twenty-two (22) subjects could not be assigned to 
one of the lesion groups as either numerous different lesion charac-
teristics were detected or the information was unknown (Table 1).

Most lesions presented in the left anterior descending, followed 
by the left circumflex and right coronary artery. A small number of 
lesions in bypass grafts were treated, and 16.5% bifurcation sten-
oses were present. Bifurcation stenoses were significantly more 
often found in the de novo lesion group than in the ISR group. 
Mean lesion length was 17.9±10.7 mm and reference vessel dia-
meter 2.8±0.5 mm, which was significantly lower in de novo 
lesions (2.5±0.5 mm); 24.9% of lesions were >2.75 mm, while 
75.1% were <2.75 mm (Figure 1). Forty-eight (48) patients (6%) 
were treated for multiple lesions (Supplementary Table 2).

Predilation was performed in nearly all lesions (98%) with 
a mean inflation pressure of 14.4±5.1 atm. Mean DCB balloon 
diameter used was 2.73±0.54 mm with a length of 22.0±6.9 mm. 
Mean inflation pressure was 10.61±3.56 atm. Predilation balloon 
diameter, inflation pressure and DCB diameter were significantly 
lower in de novo lesions compared to ISR. Procedural device suc-
cess was high (optimal result 93.9%, suboptimal 5.3%), and in 
only six lesions (0.7%) was the DCB treatment classified as not 
successful. In 26 lesions an additional stent implantation was per-
formed, which was significantly more often carried out in the 
treatment of de novo lesions (Table 2).

Follow-up data were available for 745 (98.9%) of the 
757 patients at 12 months. Overall clinical TLR was 6.2% in all 
patients, with 9.5% in patients with DES-ISR, while, as expected, 
it was lower at 2.1% in BMS-ISR. In de novo lesions TLR was 
4.9%. Overall MACE was observed in 9.7% of all patients, while 
MACE was higher in DES-ISR (12.3%) vs BMS-ISR (8.2%) as 
well as in de novo lesions (8.0%). Cardiac death at 0.3% and 

Table 1. General patient characteristics.

All
(n=757)

ISR
(n=405)

BMS-ISR
(n=102)

DES-ISR
(n=223)

de novo
(n=326)

p-value 
BMS-ISR 

vs DES-ISR

p-value 
ISR vs 

de novo
Age 66.2±11.2 66.9±10.9 69.3±10.9 65.0±10.7 65.1±11.6 <0.01 <0.05

Male 597 (78.9%) 316 (78.3%) 80 (78.4%) 173 (77.6%) 262 (80.4%) 0.743 0.439

Hypercholesterolaemia 535 (70.7%) 311 (76.8%) 75 (73.5%) 170 (76.2%) 204 (62.6%) 0.566 <0.001

Hypertension 567 (74.9%) 324 (80.0%) 79 (77.5%) 176 (78.9%) 224 (68.7%) 0.731 <0.001

Diabetes 260 (34.3%) 134 (33.1%) 28 (27.5%) 85 (38.1%) 117 (35.9%) <0.05 0.428

Smoking 394 (52.0%) 208 (51.4%) 48 (47.1%) 116 (52.0%) 174 (53.4%) 0.454 0.587

Renal insufficiency 99 (13.1%) 55 (13.6%) 11 (10.8%) 28 (12.6%) 38 (11.7%) 0.670 0.438

Symptoms

Stable angina 445 (58.9%) 191 (47.2%) 52 (51.0%) 105 (47.1%) 177 (54.3%) 0.569 <0.05

ACS (n=310) (n=174) (n=42) (n=93) (n=122) 0.985 <0.001

STEMI 30 (4%) 12 (2.7%) 4 (3.9%) 7 (3.1%) 17 (5.2%)

NSTEM 159 (21.0%) 75 (18%) 19 (18.6%) 43 (19.3%)  75 (23.0%)

Unstable angina 121 (16.0%)  87 (21.5%) 19 (18.6%) 43 (19.3%) 30 (9.2%)

Data presented as mean±standard deviation or n (% of patients). ACS: acute coronary syndrome; BMS-ISR: bare metal stent in-stent restenosis; 
DES-ISR: drug-eluting stent in-stent restenosis; ISR: in-stent restenosis; NSTEMI: non-ST-elevation myocardial infarction; STEMI: ST-elevation 
myocardial infarction

ISR 52.8% de novo 43.1%
BMS-ISR

DES-ISR

Unknown Lumen <2.75 mmLumen >2.75 mm

Figure 1. Indications for drug-coated balloon treatment. In 3.6% indications could not be assigned to one of the groups. BMS: bare metal 
stent; DES: drug-eluting stent; ISR: in-stent restenosis
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myocardial infarction at 0.6% were low in patients with de novo 
lesions, and the MACE rate was primarily driven by TLR and 
TVR (7.4%) (Figure 2).

Discussion
The FALCON Registry reveals several important findings. 1) The 
IN.PACT Falcon paclitaxel-coated balloon with urea as inert 
excipient is safe and efficient in a real-world setting. 2) Treatment 
of ISR with the IN.PACT Falcon shows good clinical results, with 
TLR/TVR and MACE rates comparable with the outcomes of 

iopromide-, butyryl trihexyl citrate- or other excipient-based pacli-
taxel-coated balloon trials. 3) The high rate of successful treatment 
of de novo lesions provides further evidence that the concept of 
“DCB-only therapy” for de novo lesions is nowadays commonly 
used and provides good results with the urea-based paclitaxel-
coated balloon IN.PACT Falcon.

DCB are coated with a layer of antirestenotic drug mixed with 
an excipient. The mitotic inhibitor paclitaxel was identified as the 
primary drug for DCB due to its rapid uptake and prolonged reten-
tion in the vessel wall; therefore, most commercially available DCB 

Table 2. Procedural characteristics.

All
(n=805)

ISR
(n=428)

BMS-ISR
(n=105)

DES-ISR
(n=238)

de novo
(n=346)

p-value 
BMS-ISR 

vs DES-ISR

p-value 
ISR vs 

de novo
Predilation performed 789 (98.0%) 417 (97.4%) 103 (98.1%) 233 (98.0%) 345 (98.5%) – –

Balloon diameter predilation, mm 2.62±0.6 2.86±0.6 2.9±0.5 2.87±0.6 2.31±0.6 0.333 <0.001

Balloon length predilation, mm 16.41±4.67 16.17±4.37 16.85±4.34 16.01±4.57 16.80±5.04 0.57 0.177

Inflation pressure predilation, atm 14.4±5.1 16.5±4.9 16.2±4.5 16.27±5.1 12.1±4.1 0.823 <0.001

Balloon diameter DCB, mm 2.73±0.54 2.95±0.50 3.01±0.47 2.98±0.50 2.46±0.46 0.724 <0.001

Balloon length DCB, mm 22.0±6.9 21.9±6.9 22.7±7.5 21.8±7.0 22.5±7.0 0.311 0.309

Inflation pressure DCB, atm 10.61±3.56 11.93±3.61 11.26±3.67 12.31±3.62 9.08±2.86 <0.05 <0.001

Inflation time, sec 55.3±13.1 55.6±11.5 55.1±12.1 55.8±11.1 55.0±14.7 0.775 0.170

Multiple DCB per lesion 49 27 9 16 19

Combination with stent 26 8 2 3 17 0.738 <0.05

Device success optimal 756 (93.9%) 409 (95.6%) 103 (98.1%) 224 (94.1%) 323 (92.3%)

Device success suboptimal 43 (5.3%) 17 (4%) 2 (1.9%) 13 (5.5%) 24 (6.9%)

Device success no 6 (0.7%) 2 (0.5%) 0 (0%) 1 (0.4%) 3 (0.9%)

Data presented as mean±standard deviation or n (%). BMS-ISR: bare metal stent in-stent restenosis; DCB: drug-coated balloon; DES-ISR: drug-eluting 
stent in-stent restenosis; ISR: in-stent restenosis

MACE MI TLR TVRCardiac
death

% 15

10

5

0

8.2%

2.1%

BMS-ISR

2.1%

4.1%
5.2%

MACE MI TLR TVRCardiac
death

15

10

5

0

%

12.3%

0.9%

DES-ISR

9.5%
11.4%

3.2%

MACE MI TLR TVRCardiac
death

 15

10

5

0

% 

11.1%

1.3%

ISR

7.5%
9.3%

4.3%

MACE MI TLR TVRCardiac
death

% 15

10

5

0

8.0%

0.3%

de novo

4.9%

7.4%

0.6%

MACE MI TLR TVRCardiac
death

% 15

10

5

0

9.7%

0.8%

All lesions

6.2%

8.3%

2.7%

Figure 2. 12-month clinical outcome. Data are shown as % of patients. BMS: bare metal stent; DES: drug-eluting stent; ISR: in-stent 
restenosis; MACE: major adverse cardiac events; MI: myocardial infarction; TLR: target lesion revascularisation; TVR: target vessel 
revascularisation
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are coated with paclitaxel. The excipient is needed to facilitate the 
uptake of the active drug to the vessel wall13. Various excipients 
are used with the contrast agent iopromide, butyryl trihexyl citrate, 
the film-forming agent shellac or urea. However, evidence exists 
from preclinical testing that tissue levels of drug following DCB 
treatment are different among various excipients14-16. Therefore, it 
cannot be presumed that there is a class effect for clinical perfor-
mance of DCB. The IN.PACT Falcon DCB uses the natural prod-
uct urea as inert excipient. Urea, due to its hydrophilic nature, 
dissolves rapidly once hydrated by the blood and water in tissue, 
facilitating the release of the paclitaxel from the balloon’s surface 
into the vessel wall. The present FALCON Registry proves that the 
IN.PACT Falcon DCB using urea as excipient provides good clini-
cal 12-month efficacy results with an overall clinical TLR rate at 
12 months of 6.2% and is safe with a MACE rate of 9.7% in a real-
world setting. Compared to previous registries with other paclitaxel-
coated DCB, the FALCON Registry had a different distribution 
of treated lesion types. While in the SeQuent Please World Wide 
Registry and the DELUX registry more BMS vs DES-ISR were 
present17,18, the ratio of BMS vs DES-ISR shifted to less BMS-ISR 
(~1/3) and more DES-ISR (~2/3). Furthermore, a higher percent-
age of patients was treated with a DCB-only strategy for de novo 
lesions in the FALCON Registry. The change of ratio of BMS vs 
DES-ISR is not surprising given that in recent years more DES have 
been implanted and, according to the European clinical practice 
guidelines in 2014, no indication for the use of BMS remains4. The 
first clinical application of DCB was for treatment of BMS-ISR by 
Scheller et al in the PACCOCATH-ISR trial, demonstrating superi-
ority over plain balloon angioplasty. Other randomised clinical trials 
and registries comparing DCB vs PES or DCB vs DES followed, 
confirming the results5,7,18,19. The success rate in treatment of ISR 
might however be dependent on the excipient used, as indicated by 
data from an optical coherence tomography study which suggested 
that urea was more efficient than shellac, the coating of the Dior 
DCB (Eurocor GmbH, Bonn, Germany)20. The very low TLR rate 
at 2.1% in patients treated for BMS-ISR in the present FALCON 
Registry confirms these initial results seen with the Falcon DCB11,12. 
Treatment of DES-ISR is more challenging, as is known from pre-
vious trials17,18,21-23. The FALCON Registry with a urea-based pacli-
taxel-coated balloon shows comparable good results with a TLR 
rate of 9.5% and a MACE rate of 12.3% (Supplementary Table 3).

Compared with other published all-comers DCB registries, 
the FALCON Registry has the highest percentage (43.1% of all 
patients) treated for de novo lesions with a DCB-only strategy. 
Furthermore, over 50% of these lesions were complex (type B2 
26.5%, type C 25.3%). However, the procedural success rate 
with this strategy was good (92.3% optimal result, 6.9% subop-
timal and only 0.9% device failure) and safe (MACE 8.0%), with 
good clinical success after 12 months with a TLR rate of 4.9%. 
Previous data for treatment of small de novo lesions with the 
IN.PACT Falcon balloon in the randomised BELLO trial showed 
a low TLR rate of 4.4% and a MACE rate of 10% at six months, 
though bail-out stenting was carried out in 20%11. A significant 

difference in MACE was reported in favour of DCB therapy in the 
BELLO trial also after three years24. However, the PICCOLETO 
study with the Dior I paclitaxel-coated balloon showed a higher 
incidence of MACE in patients who underwent DCB therapy as 
compared to those who received a first-generation paclitaxel-
DES. This divergent result might be due to the lack of excipient 
used by the first-generation Dior balloon25. In the PEPCAD I trial, 
the procedural success rate with the iopromide-based paclitaxel-
coated SeQuent® (B. Braun, Melsungen, Germany) was also high 
in de novo lesions; however, 27% received additional stenting26. 
Numerous observational studies have investigated the DCB-only 
strategy, mostly for small vessel disease. The rate of additional 
stenting ranges from 3% to 36%, with evidence that bail-out stent-
ing should be avoided as it seems to have worse outcome27,28. In 
the FALCON Registry, only in 17 cases (4.8%) was a combina-
tion with a stent implantation felt to be necessary. This is prob-
ably explained by the experience of the centres and the knowledge 
gained and recommendations for treatment of de novo lesions by 
a DCB-only strategy29. The largest registry to date, a prospective 
“real-world” registry for the use of a “PCB-only” strategy in small 
vessel de novo lesions with the SeQuent Please, had 6% additional 
stenting and a TLR rate of 3.6% at 9.4±1.7 months30. When com-
paring these previous results, one has to keep in mind that in the 
FALCON Registry 20.8% of the de novo lesions were bifurcation 
lesions and in 75.1% the lesion had a lumen less than 2.75 mm 
while in 24.9% the vessel lumen was greater than 2.75 mm, 
reflecting real-world treatment (Supplementary Table 4).

Study limitations
The FALCON Registry is a clinical registry with clinical follow-up 
data from office or telephone interviews. No regular angiographic 
follow-up data after 12 months were obtained and there was no 
quantitative core laboratory analysis performed on index interven-
tions; therefore, no data on late lumen loss exist. When compar-
ing the outcomes in relation to previous registries and trials, one 
needs to consider that a possible bias might exist for several rea-
sons. Experience in the use of DCB has increased over recent years, 
reflected, for example, by the nearly 100% predilation rate in the 
FALCON Registry influencing the outcome. Further, the characteris-
tics of the cohorts probably vary, as in more recent registries a higher 
rate of DES-ISR is present and in this group one expects a higher 
rate of second- or later-generation DES now presenting with ISR.

Conclusions
Treatment with the urea-based IN.PACT Falcon paclitaxel-coated 
balloon results in good 12-month outcomes in a European-wide 
all-comers real-world setting. Efficacy and safety are demon-
strated by low revascularisation, myocardial infarction and car-
diac death rates. The high proportion of successful treatment of 
de novo lesions indicates that the concept of balloon angioplasty 
with DCB only confirms previous clinical results of this device in 
small vessels and that using urea as an inert excipient only is now-
adays common and safe.
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Impact on daily practice
Treatment of de novo and ISR coronary lesions with the 
IN.PACT Falcon urea-based paclitaxel-coated balloon is safe 
and efficient with low clinical TLR/TVR rates.
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Supplementary Appendix 1. Methods 

Procedural strategy and adjuvant medical therapy were left to the discretion of the operators 

of each site and their routine clinical practice. Handling instructions for use of the IN.PACT 

Falcon balloon and the recommendation of the German consensus group on DCB treatment 

[29] were handed out to each centre and adherence to these recommendations was 

encouraged. In brief, lesion preparation with predilatation using an uncoated balloon and a 

minimum inflation time of 30-60 seconds for the IN.PACT Falcon DCB were recommended. 

The balloon surface of the IN.PACT Falcon DCB is homogenously coated with a delivery 

matrix of 3 μg per mm2 of paclitaxel, using the natural product urea as an inert excipient. The 

IN.PACT Falcon DCB was available in lengths of 14 to 40 mm with diameters of 2.25 to 4.0 

mm.  

 

Procedural and device success was to be judged by the operator at each individual centre 

according to the angiographic results. Judgement was made with regard to the 

recommendation of the German consensus group on DCB treatment [29]. 

 

Clinical follow-up was documented at discharge following the index procedure and was 

performed by way of office visits or telephone contact after 12 months. All centres were 

monitored online and some centres were randomly visited on site.  

 



Supplementary Table 1. Participating centres. 

 

 

 

 

Centre Principal investigator Subjects  

 

ISR 

 

BMS-ISR 

 

DES-ISR 

 

de novo 

 

Hannover Medical School Widder J/Bauersachs J 61 37 6 21 25 

ASST Fatebenefratelli-Sacco, Milan Cortese B 119 48 10 29 77 

CHU Poitiers, Poitiers Levesque S 96 34 21 13 54 

Norfolk and Norwich University Hospital Eccleshall S 77 13 2 10 66 

Jüdisches Krankenhaus Berlin Graf K 59 55 1 18 6 

University Medical Center Utrecht Stella P 51 28 13 12 25 

Centre Hospitalier Sud Francilien, Corbeil-Essonnes Doutrelant L 39 27 9 12 13 

Freeman Hospital, Newcastle upon Tyne Ahmed J 36 26 0 24 11 

Nouvelles Cliniques Nantaises, Nantes Bressollette E 35 39 15 23 6 

Instituto Clinico Humanitas, Rozzano Zavalloni D 35 27 7 17 9 

 “P. Giaccone” University Hospital of Palermo Piraino D 26 7 0 7 19 

Rambam Medical Center, Haifa Roguin A 23 22 5 15 1 

University of Saarland, Homburg/Saar Scheller B 22 19 9 7 4 

Schwarzwald-Baar-Klinikum, Villingen-Schwenningen Jung W 14 11 1 9 2 

Klinikum Karlsruhe, Karlsruhe Schmitt C 13 7 1 6 6 

Unfallkrankenhaus Berlin, Berlin Bruch L 11    12 

Asklepios Klinik St. Georg, Hamburg Meinicke F 9 5  2 3 

Kerckhoff Klinik, Bad Nauheim Möllmann H 7 5 2 1 2 

UZ Leuven, Leuven Dubois P 5 5  5  

CHLN, Lisbon  Canas da Silva P 5 5  3  

Robert-Bosch-Krankenhaus, Stuttgart Schäuffele T 3 1 1 0 2 

Asklepios Klinik Nord - Heidberg Mletzko N 3 2 1 1 1 

Jeroen Bosch Hospital, ’s-Hertogenbosch Van Eck M 3 1 0 1 1 

UKE-Hamburg, Hamburg Sydow K 2 2 1 1  

Elbe Klinikum Stade Philip S 2 1   1 

Klinikum Ingolstadt Seidl K 1 1  1  

       



 

Supplementary Table 2. Lesion characteristics. 
 

Data presented as mean±standard deviation or n (%). 
BMS-ISR: bare metal stent in-stent restenosis; DES-ISR: drug-eluting stent in-stent restenosis; ISR: in-stent restenosis; LAD: left anterior descending artery; LCX: 
left circumflex artery; LMCA: left main coronary artery; RCA: right coronary artery 
 

 

 

 

 

 

 

 

 

 

 

 
All lesions 

(n=805) 

ISR 

(n=428) 

BMS-ISR 

(n=105) 

DES-ISR 

(n=238) 

de novo 

(n=346) 

p-value 

BMS-ISR vs. 

DES-ISR 

p-value ISR 

vs. de novo 

Length, mm 17.9±10.7 18.2±11.8 18.8±11.2 18.2±13.1 17.7±9.6 0.083 0.685 

Reference vessel 

diameter, mm 
2.8±0.5 3.0±0.5 3.0±0.5 3.0±0.5 2.5±0.5 

0.743 <0.001 

Target lesion        

LMCA 7 (0.9%) 6 (1.4%) 2 (1.9%) 3 (1.3%) 1 (0.3%)   

LAD 348 (43.2%) 181 (42.3%) 46 (43.8%) 92 (38.7%) 154 (44.5%)   

LCX 213 (26.5%) 88 (20.6%) 19 (18.1%) 52 (21.8%) 117 (33.8%)   

RCA 210 (26.1%) 133 (31.1%) 36 (34.3%) 77 (32.4%) 71 (20.5%)   

Graft 27 (3.4%) 20 (4.7%) 2 (1.9%) 14 (5.9%) 3 (0.9%)   

Bifurcation 134 (16.6%) 54 (12.6%) 10 (9.5%) 31 (13.0%) 72 (20.8%) 0.357 <0.01 

        

Single lesion 757 (94%) 405 (94.6%) 101 (96.2%) 223 (93.7%) 326 (94.2%)   

Multiple lesions 48 (6%) 23 (5.6%) 4 (3.8%) 15 (6.3%) 20 (5.8%)   

Lesion type        

A 113 (13.8%) 49 (11.2%) 12 (11.1%) 27 (11.1%) 54 (15.6%)   

B1 303 (37.0%) 174 (40.0%) 48 (44.4%) 90 (37.2%) 118 (34.1%)   

B2 196 (24.0%) 99 (22.8%) 20 (18.5%) 61 (25.5%) 94 (27.2%)   

C 206 (25.2%) 113 (26.0%) 28 (26.0%) 64 (26.4%) 90 (26.0%)   



 

 

 

 
 
 
 
 
 

                                                  Supplementary Table 3. Data of results for ISR treatment in previous DCB registries vs. the FALCON Registry. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                               
 

DCB: drug-coated balloon; MACE: major adverse cardiac events; TLR: target lesion revascularisation 
 

 

 

 

 

 

 

 

 

 

 

 

 

Registry name DCB device 

Outcome 

BMS-ISR 

(follow-up month) 

Outcome 

DES-ISR 

(follow-up month) 

SeQuent Please World Wide 
Registry [20] 

SeQuent 
Please 

MACE: 5.3% (9) 
TLR: 5.2% (9) 

MACE: 11.6% (9) 
TLR: 9.6% (9) 

DELUX Registry [21] Pantera Lux 
MACE: 11.6% (12) 

TLR: 4% (12) 
MACE: 20.6% (12) 

TLR: 11.5% (12) 

Valentines I [24] Dior II 
MACE: not given 
TLR: 5.1% (6-9) 

MACE: not given 
TLR: 10.8% (6-9) 

FALCON Registry IN.PACT Falcon 
MACE: 8.2% (12) 

TLR: 2.1% (12) 
MACE: 12.3% (12) 

TLR: 9.5% (12) 



 

Supplementary Table 4. Comparison of previous trials with DCB-only use for de novo coronary disease.  
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DCB: drug-coated balloon; DOCE: device-oriented cardiovascular events; LLL: late lumen loss; N/A: not applicable; MACE: major adverse cardiac events; TLR: target 
lesion revascularisation 
 

Trial 
Design 

DCB device 

Number of 

patients 

Vessel size Outcome 

(months of follow-up) 

Bail-out 

stenting 
Ref. 

PICCOLETO 
Randomised 

Dior I vs. 
DES (TAXUS) 

57 (28 DCB) ≤2.75 mm 

MACE: 35.7% vs. 13.8% (9)         
TLR: 32.1% vs. 10.3% (9) 

Diameter stenosis: 43.6% vs. 
24.3% (6) 

36% 25 

 
BELLO 

Randomised IN.PACT 
Falcon 

vs. DES (TAXUS) 
182 (90 DCB) ≤2.8 mm 

MACE: 10% vs. 16.3% (6)                  
and 14.8% vs. 25.3% (24)                      

TLR 4.4% vs. 7.6% (6)                       
and 6.8% vs. 12.1% (24)                

LLL 0.08 mm vs. 0.29 mm (6) 

20% 11,24 

PEPCAD I 
Observational 

SeQuent 
Please 

 
120 

 
2.25-2.8 mm 

MACE: 15.3% (12)                                 
TLR: 11.9% (12) 

26.7% 26 

SeQuent Please Small 
Vessel ‘‘PCB Only’’ 

Registry 

Observational 
SeQuent 
Please 

479 ≤2.75 mm 
MACE: 4.7% (9)                               

TLR: 3.6% (9) 
6% 30 

SeQuent Please World 
Wide Registry 

Observational 
SeQuent 
Please 

390 ≤2.5 mm 
MACE: 2.6% (9) 

TLR: 1.0% (9) 
N/A 17 

DELUX Registry 
Observational 

Pantera Lux 
105 

≤4.0 mm 
≤2.75 mm 

(69.4%) 

MACE: 9.4% (12) 
TLR: 3.1% (12) 

 
22.5% 

18 

Italian Elutax SV 
rEgistry-DCB-RISE 

Observational 
Elutax SV 

238 not reported 
DOCE: 2.6% (13.3±7.4) 
TLR: 2.6% (13.3±7.4) 

12.3% 28 

FALCON Registry 
Observational 
IN.PACT Falcon 

326 

≤4.0 mm 
(24.9%) 

≤2.75 mm 
(74.9%) 

MACE: 7.4% (12) 
TLR: 4.9% (12) 

4.8%  




