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Potential Advantages of DEB 

 

• Local drug delivery over very short period of time : not 
weeks /months 

• Avoid chronic inflammation due to absence polymers 

• Better re-endothelialization: reduced dual antiplatelet 
therapy 

• No distortion of original vessel anatomy (BIF) 

• No double / triple metal layers in case of ISR or BIF 

• Easy lesion crossing / deliverabilityby balloon only 
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What Are The Clinical Scenarios Where  DEB Strategy  Can 
Have a Clear Advantage   ? 
 

 In-stent Restenosis 
 Bifurcation Lesions  ( SB ) 
 Small Vessel Disease 
 Vulnerable Plaque-AMI  
 Native  vessels ?  
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Clinical Data  on the use of  DEB  for :  
 
• ISR  
• Bifurcation  
• Small Vessels   
• Native  ‘’ De Novo ‘’  lesions 
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Some  Clinical Data  o n the use of  DEB  for :  
 
• ISR  
• Bifurcation  
• Small Vessels   
• Native « De Novo « lesions  
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Drug-eluting Balloons (DEB)  Used in Clinical Trials  
 

Drug Rleuting Balloons 2015 



 

DES vs. POBA : RIBS II: 150 patients with BMS-restenosis: SES vs. POBA  

 
Alfonso F. et al, JACC 2006;56:2152-60  
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Rittger H. et al, JACC 2012;   

 

DEB vs. POBA PEPCAD-DES :110 patients with DES-restenosis: Paclitaxel-eluting balloon vs 

POBA (SES & PES)  

Clinical  Outcome at 6 Months  

Angiographic   Outcome at 6 Months  according to type of restenotic stent  
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Indermuehle et al. Heart2013 

Navarese et al. Clin Res Cardiol 2013 
 

DEB vs POBA  

DEB vs DES  

Drug Rleuting Balloons 2015 



Byrne AB et al. Lancet 2013 

RCT 
402 patients 
137 (34%) were assigned to PEB 
131 (33%) to PES 
134 (33%) to balloon angioplasty 

 
DES restenosis: ISAR DESIRE 3 
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 Comparison Among Drug-eluting Balloon, Drug-eluting Stent, and Plain 
Balloon Angioplasty for Treatment of In-Stent Restenosis: A Network 
Meta-analysis of 11 Randomized Controlled Trials 

JM Lee, TCT 2014 

Total Pts  = 2059 ,     Treatment : POBA = 557; DES = 808; DEB= 694  
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Target Lesions Revascularization  

JM Lee, TCT 2014 
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MACE  

JM Lee, TCT 2014 
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Some  Clinical Data  o n the use of  DEB  for :  
 
• ISR  
• Bifurcation  
• Small Vessels   
• Native « De Novo « lesions  
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Some  Clinical Data  o n the use of  DEB  for :  
 
• ISR  
• Bifurcation  
• Small Vessels   
• Native « De Novo « lesions  
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Bello Trial  : 182 patients with small vessel (<2.8mm) 

disease Randomized in a 1:1 fashion 

Angio Corelab and CEC Adjudication 

DEB Group (n=90) 
IN.PACT Falcon™ Paclitaxel drug-eluting balloon and 

provisional spot BMS implantation in 94 lesions 

PES Group (n=92) 

Paclitaxel-eluting stent implantation in 97 lesions 

90 (100%) patients with clinical follow-up at 

6-months 
91 (98.9%) patients with clinical follow-up at 

6-months 

77 (85.6%) patients with angiographic follow-up of 

80 (85.1%) lesions included in the primary analysis 
75 (81.5%) patients with angiographic follow-up of 

81 (83.5%) lesions included in the primary analysis 

1: Lost at follow-up 

15: Refused Angio 

1: Died 

12: Refused Angio 

1: Died 

DEB : InPact Falcon 
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Primary Endpoint In-stent (in-balloon) Late Loss 
in de-novo lesions of small vessels 

PES: 0.30±0.44  DEB: 0.09±0.38 
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Some  Clinical Data  o n the use of  DEB  for :  
 
• ISR  
• Bifurcation  
• Small Vessels   
• AMI 
• Native « De Novo « lesions  
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Belkacemi et al.  JACC 2012,  59  ( 25 ):2327–37 
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Some  Clinical Data  o n the use of  DEB  for :  
 
• ISR  
• Bifurcation  
• Small Vessels   
• AMI 
• Native   vessels    
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 The Valentines II Trial  

A Multicenter Trial 
103 pts  in 39  Centers in 16 Countries 
 
99% Completed Follow Up  
 
DEB in Native vessels    (  DIOR II ) 
Only  bail-out stenting occured  in   13 pts ( 12,6%)  
   
 
Mean Follow up = 227 ± 40 days  
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Valentine II Trial  :     Clinical Follow-up Outcomes (n=102)  

 



 
Valentine II Trial  :     Clinical Follow-up Outcomes (n=102) 

in Diabetic Patients  
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Author Year Journal RCT Eponim 
Patie

nts 
Inclusion criteria Exclusion Comparison DEB DES 

Diabet

es 

AC

S 

Follow 

up 

Angiograp

hic follow 

up 

Hamm 2009 AHA 2009 yes 
PEPCAD 

III 
637 

De novo stenoses; 

CSA, UA, silent 

ischemia 

STEMI, NSTEMI, 

CTO, ISR, 

bifurcation 

DEB (plus 

100% BMS) 

vs DES 

SEQuent 

Please 

Sirolimu

s 

175 

(27.5%

) 

na 

9 

month

s 

85.1% 

Unverdor

ben 
2009 Circulation yes PEPCAD II 131 ISR 

STEMI, NSTEMI, 

bifurcation 

DEB (plus 

7,5% BMS) 

VS DES 

SEQuent 

Please 

Paclitax

el 

39 

(29.8%

) 

33 

12 

month

s 

88.6% 

Cortese 2010 Heart yes 
PICCOLET

O 
60 

Small vessels; de 

novo stenoses; CSA, 

UA, silent ischemia 

STEMI, CTO, ISR, 

bifurcation 

DEB (plus 

NA% BMS) 

VS DES 

DIOR 
Paclitax

el 

24 

(40.0%

) 

na 

9 

month

s 

95% 

Ali 2011 
Eurointerventio

n 
yes 

PEPCAD 

IV 
84 

Diabetes; CSA, UA, 

silent ischemia 

STEMI, CTO, ISR, 

bifurcation 

DEB (plus 

100% BMS) 

vs DES 

SEQuent 

Please 

Paclitax

el 

84 

(100.0

%) 

10 

6 

month

s 

89.3% 

Stella 2012 

Catheter 

Cardiovasc 

Interv 

yes DEBIUT 120 

Bifurcations; de novo 

stenoses; CSA, UA, 

silent ischemia 

STEMI, CTO 

DEB (plus 

100%BMS) 

vs DES 

DIOR 
Paclitax

el 

13 

(10.8%

) 

na 

12 

month

s 

100% 

Belkacemi 2012 
J Am Coll 

Cardiol 
yes DEBAMI 150 All comers STEMI 

diabetes plus 

type C lesion, 

LM, 3 vessel 

disease 

DEB (plus 

100%BMS) 

vs DES 

DIOR 
Paclitax

el 

11 

(7,3%) 

15

0 

6 

month

s 

84.7% 

Latib 2012 
J Am Coll 

Cardiol 
yes BELLO 182 

Small vessels; de 

novo stenoses; CSA, 

UA, silent ischemia 

STEMI, CTO, ISR, 

bifurcation 

DEB (plus 

21% BMS) 

VS DES 

IMPACT 
Paclitax

el 

74 

(40,7%

) 

42 

6 

month

s 

89.6% 

Mieres 2012 
Cardiovasc Rev 

Med 
no DEAR 316 

Diabetes; CSA, UA, 

silent ischemia 
STEMI 

DEB (plus 

95,6% BMS) 

VS DES 

DIOR 
miscella

nea 

316 

(100.0

%) 

21

4 

12 

month

s 

na 

A. Lupi   et  al  , Int  J Cardiol  2013 ) 



Overall death 

Myocardial Infarction 



Target lesion revascularization 

PCI vessel thrombosis 
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Fröhlich et al. BMC Medicine 2013, 11:123 



MACE 
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Fröhlich et al. BMC Medicine 2013, 11:123 



TLR 
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Fröhlich et al. BMC Medicine 2013, 11:123 



Restenosis 
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Fröhlich et al. BMC Medicine 2013, 11:123 



Death  

AMI  Stent Thrombosis 
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Fröhlich et al. BMC Medicine 2013, 11:123 



Take Home Message: 

 Drug-eluting balloons represent an innovative  device in interventional 
cardiology  

 Four DEB have provided  clinical data for  BMS and DES  ISR  with a 
significant decrease in TLR rates within the first 9 to 12 months after PCI 
of  ISR. 

 Promising data  for additional  indications have been  reported  in the 
treatment of   side branches in  bifurcation lesions, de-novo lesions in 
small vessels 

 New DEB  Sirolimus-coated  with innovative  coating  approaches 
(Nanotechnology) are on  arrival for clinical use  and might add a further  
improvement  in clinical outcome 

 So  far  DEB is reccomended  in  recent ESC Guidelines for the treatment 
of  BMS and DES  ISR  

 Available  data  for the other  lesion subsets are  still  limited .  Need for  
further  targeted clinical  trials 
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