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Role of DEBs in PCI 
 
DEBs area a new and effective PCI treatment option 
Advantages of DEB over direct stent approach 
•Reduction in DAPT 
•No foreign object left behind (vascular restoration possible) 
 
Current and potential indications include 
 
•ISR  
•small vessels 
•patients on oral anticoagulation or at high risk for initiation of oral anticoagulation 
•True Bifurcations with long (>5mm) SB lesions or complex SB ISR difficult to treat 
with DES 

1. Kleber et al. Drug-coated balloons for treatment of coronary artery disease: updated recommendations from a Consensus group. Clin Res Cardiol (2013) 102:758--‐797 
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Clinical Data 
 

ISR  
Native coronary vessels :  
•Bifurcation 
•Small Vessels  
•De novo lesions 
•AMI 
•….  
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DEB  Clinical Trials : DES for ISR  
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JP Loh, IM, Barbash ; R Waksman;  EuroIntervention 2013;9:979-988  
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 M. Unverdorbenet al  EuroIntervention 2015;11:926-934  

Angiographic FU at  6 months  Intention-to-Treat  As Treated  

MACE at 3 years  



Long Term Efficacy and Safety of Paclitaxel-Eluting Balloon for the treatment of 
Drug_Eluting Stent Restenosis.  3-year Results of a Randomized Controlled Trail                  
( ISAR-DESIRE 3 Trial )   

S. Kufner at al ; JACC: Cardiovasc Int 2015; epub ahead of print    
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ISAR-DESIRE 4 Trial  
Intarcoronary Stenting and Angiographic Results : Optimizing Treatments of Drug Eluting Stent 
In-Stent Resstenosis   

Angiosculpt scoring balloon 

Pantera Lux paclitaxel-coated balloon 

Presented at TCT 2015  



Secondary endpoints : TLR and Restenosis  Primary Endpoint :Diameter Stenosis at Follow-up Angiography 

ISAR-DESIRE 4 Trial  
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Presented at TCT 2015  



61patients: 
28 uncoated  and 33 coated 
Clinical follow‐up at 30 days, 6 months, 1 and 2 years 
6 –month repeat  angiogram 

Scheller et  all. Cath and Cardiovasc Interv ; epub Sep 2015 
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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 

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

DEB Update 2016 : De Novo lesions and ISR 

Lee et al., JACC Cardiovasc Interv. 2015; 8: 382-94  



Lee et al., JACC Cardiovasc Interv. 2015; 8: 382-94  

 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 

Total Pts  = 2059 ,     Treatment : POBA = 557; DES = 808; DEB= 694  
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Lancet, 2015; 386: 655-64  

The authors concluded that the risk of TLR was similar with both DES and 
DCB, and both were better than BA. However, the RIBS-IV trial was not 
included in that analysis and no distinction was made between different DES 
types    
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Clin Res Cardiol 2016; epub ahead of print  

45 pats with BMS and DES ISR  
 

Treatment  
 
 

20 DIOR DCB     25 InPact DCB 
 

Non difference in baseline characteristics 
6-Month   FFR  ,OCT,   Angio  and clinical FU 

FFR  

Conclusions The IN.PACT Falcon DEB showed higher antirestenotic efficacy than the DIOR in the 
treatment of ISR, demonstrating that DEB with an excipient-based coating is not equally effective. 



Clinical Data  on DEB  for  De Novo lesons in different subsets :  
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JP Loh, IM, Barbash ; R Waksman;  EuroIntervention 2013;9:979-988  



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

Stent Thrombosis 

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



TLR 

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

Conclusion:  
•DEB  are not superior to current standard therapies (BMS or drug eluting 
stent (DES)) in treating de novo coronary lesions.  
•DEB   efficacy seems to lie in between DES and BMS with a trend towards 
superiority over BMS alone.  
•DEB may be considered in patients with contraindications for DES.  
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EuroIntervention 2014;10:50-57  

24-month follow-up clinical events. 
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DS 

MLD 

Kleber et al Clin Res Cardiol 2016 DOI 10.1007/s00392-015-0957-6 
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EuroIntervention 2015;11:868-876  
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Small Vessels  



DEB Update 2016 : De Novo lesions and ISR 

B. VAQUERIZO  et al  J Interven Cardiol 2015;9999:1–9- Ahead of publ  

Multicenter Registry 
•104 patients with native coronary lesions in small vessels  ( < 2.25mm )  
•PEB 
• Regular balloon dilatation  followed by a larger PEB for a minimum  45–60 sec   
•Angiographic success was 93%  ( 7% bailout BMS implantation due to coronary dissection  ) 

Cumulative MACE  at 1 and   12 months  Follow-Up  MACE   
Predictors of Adverse Event s at 12- Months   

Conclusion: The use of this PEB for the treatment of SMD provides excellent 1-year outcomes with only 4.8% 
MACE. The need for a bailout BMS was a strong predictor of MACE and TLR. 
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Native vessels with diffuse disease 
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J A C C : C A R D I O V A S C U L A R I N T E R V E N T I O N S  2013; 6: 1 1 5 3 – 9 

DES implantation in the DEB group as  
-part of a hybrid approach (DEB + DES) to treat very    
long disease  
-Bail-out  to treat  dissections compromising the  flow  
- residual stenosis  > 50%. 

DEB Group = 69 patients (93 lesions) 
DES  Group = 93 patients (93 lesions)  
Lesion Length, mm 47.3 ± 18.1  vs 47.6 ± 18.6 0.88 

  
DEB : 56%   with DEB alone,  
           7.4%   with DEB and DES as bail out,  
           36.6% withDES and DEB as a hybrid approach 
                       for very long disease 
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Hybrid Stretegy :  patients with diffuse de novo or in-stent restenosis treated with 
•BRS implantation (larger proximal segment)  
•DCB inflation (smaller distal segment or bifurcation side branch)  

Lesion and procedural characteristics    Clinical outcomes following BRS plus DCB 
hybrid strategy ( median FU = 12 months) 

  

A. Ielasi et al , EuroIntervention 2016;11:e1-e1595  



AMI  
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Belkacemi et al.  JACC 2012,  59  ( 25 ):2327–37 
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PEBSI: A Randomized Trial of Paclitaxel-Eluting Balloon After Bare Metal Stent 
Implantation vs Bare Metal Stent in ST Elevation Myocardial Infarction 

mm 

p<0.0001 

p<0.0001 

% 
p<0.0001 

Primary Endpoints : LL, MLD, Restenosis 

P= 0.056 
P= 0.019 

P= 0.026 

  Presented at ACC 2015 



What  is Next  ?  
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Magic Touch  



Take Home Message: 

 Drug-eluting balloons represent an innovative  technology in 
interventional cardiology  with established efficacy  and safety  in 
treating coronary ISR (both BMS and DES  ISR ). So  far  DEBs  are 
reccomended  in  recent ESC Guidelines for the treatment of both BMS 
and DES  ISR ( Class I  -  Evidence A)  

 Promising data  for additional  indications have been  reported  in the 
treatment of  de-novo lesions , side branches in  bifurcation lesions, in 
small vessels . However Data for these indications are limited to  few 
small randomised trials and registries .  Larger randomised trials  ( vs  
newer generation DES ) using clinical rather than surrogate angiographic 
outcomes are   warranted .  

 New limus-eluting balloons with innovative  coating  approaches 
(Nanotechnology) are on  arrival for clinical use  and might add a further  
improvement  in clinical outcome 

 DEBs are not equal : different manufaturing and drug release kinetics. 
Need for head  to head comparison for a more appropriate use   
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