
Do we have to Abandon 
Thrombus Aspiration? 

 
가톨릭의대 순환기내과 

김동빈 



72 yrs. Male, Inferior STEMI 

 
Aspiration 

or not? 





ST elevation MI 

• Pathogenesis 
– Thrombus formation by plaque rupture 

 

• Treatment 
– Thrombus remove 

 

• Thrombus aspiration 
– Prevent distal embolism 

– Theoretically right 



Thrombus formation 
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NEW 

Recommendation Aspiration thrombectomy 

is reasonable for patients 

undergoing primary PCI  
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Thrombus Aspiration During PCI for STEMI 
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TASTE Trial 

• 7244 pts with STEMI  

– randomly assigned to manual thrombus 

aspiration + PCI or PCI only  

 

• Primary end points 

– 30 day mortality 

NEJM 2013 



All-cause mortality at 30 days 

HR 0.94 (0.72 - 1.22), P=0.63 



Reinfarction, Stent thrombosis 
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TASTE vs. TAPAS 



Conclusions 

• large, prospective, registry-based randomized clinical trial 

– no reduction of mortality at 30 days 

– no significant reduction of hospitalization for MI or of stent 

thrombosis at 30 days 

– no reduction of other important clinical endpoints during 

hospitalization 

 

• little role for manual thrombus aspiration as a routine 

adjunct to PCI in STEMI  



TOTAL 
2015 

North America 



The TOTAL Trial Study Design 

PCI Alone 
(only bailout thrombectomy) 

Routine Upfront Manual 
 Thrombectomy 
followed by PCI 

Primary Outcome:  CV death, MI, cardiogenic shock and class IV 
heart failure ≤180 days 

 

Safety Outcome: Stroke ≤30 days 

1:1 Randomization between strategies 

Bailout Thrombectomy allowed if PCI alone strategy fails: 
• Persistent TIMI 0 or 1 flow with large thrombus after balloon pre-dilatation 
• Persistent large thrombus after stent deployment at target lesion  

STEMI* with Primary PCI ≤12 hours of symptom onset 
 

Sample size of 10,700 for 80% power to detect a 20% Relative Risk Reduction 



TOTAL Recruitment 

North America 
3863 

South America 
387 

Europe 

5617 

Asia 
Pacific 

865 

10,732 patients randomized between August 2010 and July 2014 



TOTAL Trial Flow 

10,732 enrolled and randomized   

Cross-over to Thrombect
omy as initial strategy in 
69 (1.4%) 
Bailout Thrombectomy  
in 355 (7.1%) 

Crossover to  
PCI alone  

in 230 (4.6%) 

5033 Manual Thrombectomy 5030 PCI Alone 

5030 included in analysis 5033 included in analysis 

10,066 underwent PCI for STEMI 



PCI Procedural Details 
Thrombectomy 

N=5033 

PCI alone 

N=5030 

Pre PCI TIMI 0 flow 66.3% 67.8% 

TIMI thrombus grade ≥3 90.8% 89.1% 

Unfractionated Heparin 80.8% 81.6% 

Bivalirudin 18.7% 17.3% 

Upfront Glycoprotein IIb/IIIa** 22.7% 25.4% 

Drug Eluting Stents 44.7% 45.0% 

Radial Access 68.3% 68.2% 

**P=0.0002  



PCI Variables and Surrogate Outcomes 

Thrombecto
my 

N=5033 

PCI alone 

N=5030 
P 

PCI Procedure time (median) 39 min 35 min <0.001 

Direct Stenting 38.3% 21.3% <0.001 

Final TIMI 3 flow* 93.1% 93.1% 0.12 

Distal Embolization* 1.6% 3.0% <0.001 

ST segment Resolution <70%* 27.0% 30.2% <0.001 

* Investigator Reported Outcomes. Core laboratory analysis is ongoing. 



Primary Outcome 
 Day 180 Thrombectomy  

(N=5033) (%) 
PCI alone  

(N=5030) (%) 
HR 95% CI p  

CV death, MI, shock or  
class IV heart failure 

347 (6.9%) 351 (7.0%) 0.99 0.85-1.15 0.86 

     CV death 157 (3.1%) 174 (3.5%) 0.90 0.73-1.12 0.34 

     Recurrent MI 99 (2.0%) 92 (1.8%) 1.07 0.81-1.43 0.62 

     Cardiogenic Shock 92 (1.8%) 100 (2.0%) 0.92 0.69-1.22 0.56 

     Class IV heart failure 98 (1.9%) 90 (1.8%) 1.09 0.82-1.45 0.57 



Safety Outcomes 

  
Thrombectomy  

(N=5033) (%) 
PCI alone  

(N=5030) (%) 
HR 95% CI p  

Stroke within 30 days 33 (0.7%) 16 (0.3%) 2.06 1.13-3.75 0.015 

Stroke or TIA within 30 
days 

42 (0.8%) 19 (0.4%) 2.21 1.29-3.80 0.003 

Stroke within 180 days 52 (1.0%) 25 (0.5%) 2.08 1.29-3.35 0.002 



Outcomes at 30 days 

  
Thrombectomy  

(N=5033) (%) 
PCI alone  

(N=5030) (%) 
HR 95% CI p  

CV Death, MI, shock or  
class IV heart failure 

281 (5.6%) 287 (5.7%) 0.98 0.83-1.15 0.79 

Stent Thrombosis 59 (1.2%) 69 (1.4%) 0.85 0.60-1.21 0.37 

Target Vessel 
Revascularization 

126 (2.5%) 132 (2.6%) 0.95 0.75-1.22 0.69 



Subgroup Analysis Primary Outcome 

0.5 1.0 2.0 

OVERALL 

TIMI Thrombus Grade: 
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<3 

TIMI Thrombus Grade: 
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<4 
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<6 hrs 
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Favours Thrombectomy Favours PCI Alone 



Primary Outcome at 1 year 



Primary Outcome at 1 year 
 1 year Thrombectomy  

(N=5033) (%) 
PCI alone  

(N=5030) (%) 
HR 95% CI p  

CV death, MI, shock or  
class IV heart failure 

395 (7.8) 394 (7.8) 1.00 (0.87 – 1.15) 0.99 

     CV death 179 (3.6) 192 (3.8) 0.93 (0.76 – 1.14) 0.48 

     Recurrent MI 125 (2.5) 118 (2.3) 1.05 (0.82 -1.36) 0.68 

     Cardiogenic Shock 95 (1.9) 105 (2.1) 0.90 (0.68 – 1.19) 0.47 

     Class IV heart failure 106 (2.1) 96 (1.9) 1.01 (0.83 – 1.45) 0.50 



Conclusions 

• Routine thrombectomy  compared to PCI alone with only 

bailout thrombectomy did not reduce CV death, MI, shock 

or heart failure within 180 days 

• Routine thrombectomy was associated with increased risk of 

stroke within 30 days 

• TOTAL and TASTE emphasize the need to conduct large 

randomized trials of common interventions even when small 

trials appear positive 

 
 
 



Discussion 



Thrombus aspiration 

• Theoretically right 

• Routine aspiration in RCT 18,000 Pts. 

– Not reduced Infarct size, MI, stent thrombus, 

heart failure, mortality 

– Not beneficial in subgroup 

– Associated with higher rate of stroke 



2014 ESC guideline  

 



Role of thrombus aspiration? 

 



I HAVE TO ABANDON 
THROMBUS ASPIRATION  

 
 
 
 

with present device and technique 



Future of thrombus aspiration 

 

 

 

We need development of  

New device and new technique  



Thank you 


