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Stent thrombosis after coronary stent implantation is a
serious condition associated with poor clinical outcomes

Treatment of patients with dual antiplatelet therapy for at
least 4 weeks after bare-metal stent implantation has

reduced the incidence of stent thrombosi to < 1%

The optimal duration of dual antiplatelet therapy after
implantation of a DES still remain unknown (risk of late-

30gg-1 yy- and very late thrombosis ->12 m- )

Current guidelines recommend 6 to 12 months of  dual
antiplatelet therapy after DES

Optimal duration of dual antiplatelet therapy



Boggon R et al. Eur Heart J 2011;32:2376-2386

Discontinuation of clopidogrel and statin prescribing in primary
care following non-ST-elevation myocardial infarction 

or ST-elevation myocardial infarction

Discontinuation of clopidogrel and statin prescribing in primary
care following non-ST-elevation myocardial infarction 

or ST-elevation myocardial infarction



Baroletti, S. et al. Circulation 2010;121:1455-1458

Causes of medication nonadherenceCauses of medication nonadherence



1358 consecutive pts treated with DES discharged on ASA (100 mg/day) + clopidogrel (75

mg/day)

Clopidogrel was to be maintained for 12 months

Pts were followed-up for 32.4±11.3 months

86,4%

8,8% 4,8%

No discontinuation

Early discontinuation

Late discontinuation

          Discontinuation Causes:

 Surgery 34.5% 
 Bleeding 21%

 Medical decision 17.6%
 Dental interventions 7.6%

 Economic/burocratic reasons 5.9% 
 Anticoagulant therapy 5.0%

Rossini R et al. Am J Card 2011, 107: 186-194 



Pts who discontinued antiplatelet therapy had a higher incidence of
death, MACE and stent thrombosis 

MACE

%

Discontinuation and PrognosisDiscontinuation and Prognosis

Rossini R et al. Am J Card 2011, 107: 186-194 
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The problemThe problem
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Incidence of surgery within 1 year after
coronary stenting

Incidence of surgery within 1 year after
coronary stenting

S.Savonitto et al. Journal of Thrombosis and Haemostasis, 2011; 9: 2133–2142



Independent predictors of cardiac and bleeding
events within hospitalization for surgery

Independent predictors of cardiac and bleeding
events within hospitalization for surgery

Rossini R et al. ESC 2012

OUTCOME OR 95% LCL 95% UCL P value

MACCE*

LVEF at surgery admission (per % of increase) 0.9 0.9 0.99 0.02

Drop in haemoglobin  (per mg/dL of decrease) 1.1 1.1 1.2 <0.001

Insulin-dependent diabetes mellitus 3.7 1.02 13.6 0.047

On dual antiplatelet therapy at the time of surgical indication 2.5 1.04 5.8 0.04

Aspirin discontinuation 4.8 1.2 19.5 0.03

Discontinuation of aspirin and/or thienopyridines >5 days before surgery 3.3 1.1 10 0.03

OUTCOME OR 95% LCL 95% UCL P value

TIMI major bleeding**

On VKA at the time of surgery 2.4 1.2 5.0 0.02

On dual antiplatelet therapy at the time of surgrical indication 2.4 1.4 3.7 0.001

TIMI minor bleeding***

Bridging with LMWH 2.1 1.2 3.6 0.006

Retrospective study: 670 pts OORR Bergamo, Mantova, Grosseto



Cardiovascular risks after low-dose aspirin perioperative
withdrawal versus bleeding risks with its continuation

Cardiovascular risks after low-dose aspirin perioperative
withdrawal versus bleeding risks with its continuation

Aspirin multiplied baseline bleeding rate by a
factor of 1.5 (median, interquartile range: 1.0–
2.5). Mortalities, possibly caused by bleeding,
occurred only after transurethral prostatectomy

Meta-analysis of 41 studies (12 observational retrospective, 19
observational prospective, 10 randomized), including 49 590

patients (14 981 on aspirin, 34 609 controls). 

W. Burger, et al. Journal of Internal Medicine 2005; 257: 399–414



Aspirin in Patients undergoing non cardiac surgery: the
POISE-2 trial

Aspirin in Patients undergoing non cardiac surgery: the
POISE-2 trial

Randomized, prospective trial, including 10010 patients at risk for
vascular complications, undergoing non cardiac surgery. Primary

outcome: composite of death or non fatal MI at 30 dd 

Devereaux PJ et al. New Engl J Med 2014: 370: 1494



Circ Cardiovasc Interv 2010; 3: 236-242

Registro scozzese. Studio prospettico, osservazionale: 1793 pz
seguiti dal 2003 al 2007 con valutazione di MACE e morte intra-

ospedaliera per chirurgia non cardiaca 
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Recommendations on peri-operative antiplatelet therapy  
in patients undergoing non cardiac surgery 

Eur Heart J. 2014;35:2383-431  

LG ESC 2014 Chirurgia non cardiacaRecommendations on peri-operative antiplatelet therapy  
in patients undergoing non cardiac surgery 

Eur Heart J. 2014;35:2383-431  
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Un’iniziativa congiunta ANMCO – GISE…..Un’iniziativa congiunta ANMCO – GISE…..



RISCHIO BASSO

• > 6 mesi dopo PCI
con BMS

• >12 mesi dopo
PCI con DES. 

RISCHIO INTERMEDIO

• >1 mese < 6 mesi dopo PCI
con BMS; 
• > 6 <12 mesi dopo DES;
• >12 mesi dopo DES a
rischio elevato (stent lunghi,
multipli, in overlapping, piccoli
vasi, biforcazioni, tronco
comune, last remaining
vessel).

RISCHIO ALTO 

• <1 mese dopo PCI con
BMS 
• <6 mesi dopo DES 
• <12 mesi dopo DES a
rischio elevato (stent lunghi,
multipli, in overlapping,
piccoli vasi, biforcazioni,
tronco comune, last
remaining vessel). 

La presenza di ACS in occasione della PCI, EF <35%, IRC,  DM 
aumentano il rischio di trombosi intrastent.

I pazienti sottoposti a CABG ed i pazienti con sindrome coronarica acuta non sottoposti a PCI
vengono considerati ad alto rischio entro il 1°mese, rischio intermedio tra 1 e 6 mesi, basso

rischio oltre i 6 mesi.
I pazienti sottoposti a POBA sono ritenuti ad alto rischio entro 2 settimane, a rischio intermedio

tra 2 e 4 settimane, a basso rischio oltre le 4 settimane.

DEFINIZIONE DEL RISCHIO TROMBOTICODEFINIZIONE DEL RISCHIO TROMBOTICO



Terapia anttrombotca e chirurgia generale

Thrombotic risk 
Low risk Intermediate risk High risk 
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Low risk 
 
Hernioplasty, plastic surgery of 
incisional hernias, 
cholecystectomy, 
appendectomy and colectomy, 
gastric resection, intestinal 
resection, breast surgery   

ASA: continue  
P2Y12 receptor inhibitors:  
- Discontinue 5 days 
before  
- Resume within 24-72 
hours, with a loading dose 
  

Elective surgery: postpone  
 
Non-deferrable surgery:  
ASA: continue  
P2Y12 receptor inhibitors: 
continue   

Elective surgery: postpone 
  
Non-deferrable surgery:  
ASA: continue  
P2Y12 receptor inhibitors: 

continue   

Intermediate risk 
 
Haemorrhoidectomy, 
splenectomy, gastrectomy, 
obesity surgery, rectal 
resection, thyroidectomy   

ASA: continue  
P2Y12 receptor inhibitors:  
- Discontinue 5 days 
before  
- Resume within 24-72 
hours, with a loading dose 
  

Elective surgery: postpone  
 
Non-deferrable surgery:  
ASA: continue  
P2Y12 receptor inhibitors: 
- Discontinue 5 days before  
- Resume within 24-72 hours, 
with a loading dose   

 Elective surgery: postpone 
 
Non deferrable surgery:  
ASA: continue 
P2Y12 receptor inhibitors: 
-Discontinue 5 days before 

-Resume within 24-72 hours, 
with a loading dose 

Bridge therapy with GPI 

High risk 
 
Hepatic resection, duodeno-
cefalopancreasectomy   

ASA: continue  
P2Y12 receptor inhibitors:  
- Discontinue 5 days 
before  
- Resume within 24-72 
hours, with a loading dose 
  

Elective surgery: postpone  
 
Non-deferrable surgery:  
ASA: continue  
P2Y12 receptor inhibitors: 
- Discontinue 5 days before  
- Resume within 24-72 hours, 
with a loading dose   

Elective surgery: postpone 
 
Non deferrable surgery:  
ASA: continue 
P2Y12 receptor inhibitors: 
-Discontinue 5 days before 

-Resume within 24-72 hours, 
with a loading dose 

Bridge therapy with GPI 

The Consensus Document: Example (General Surgery) 

The cardiologist 
defines the 

ischemic risk 

The surgeon 
defines the 

bleeding risk 

Rossini et al EuroIntervention. 2014;10:38-46.  



Savonitto S, Br J Anaesth 2010; 204:285-91

Phase 2 protocol (Simon’s two-stage design)



S Savonitto, M. Caracciolo, M. Cattaneo, S. De Servi. J Thromb  Haemost 2011;9: 2133–2142

Niguarda & Legnano experience 

PATIENT ENROLLED 60

   Cardiac 21

   Urinary tract 7

   Gastrointestinal 20

   Mixed surgery 12

PRIMARY ENDPOINT* 0 97.5% CI 6%

BLEEDING EVENTS** 18

   major 2

   minor 3

   transfusion 13

SEVERE
TROMBOCITOPENIA#

1



S Savonitto J Thromb  Haemost 2011; 9: 2133–2142

PATIENT ENROLLED 60

   Cardiac 21

   Urinary tract 7

   Gastrointestinal 20

   Mixed surgery 12

PRIMARY ENDPOINT* 0 97.5% CI 6%

BLEEDING EVENTS** 18

   major 2

   minor 3

   transfusion 13

SEVERE
TROMBOCITOPENIA#

1

* The composite of death+MI+stent thrombosis+haemostatic reoperation
**Bleeding according to TIMI criteria: major means Hb decrease >5 g/d or
intracranial,minor means Hb decrease >3 but <5 g/dL, after correction for
transfusion (1 g of Hb for each U transfused); # platelet count <20,000.

Niguarda & Legnano experience 



• Mantenere ASA nella maggior parte degli interventi

• Differire, quando possibile, interventi a rischio
emorragico intermedio/alto

• Possibilità di sospensione del secondo antiaggregante
dopo 6 mesi da PCI “non complicate”, se l’intervento ha
un significativo rischio emorragico

• Wash-out di 5 giorni per Clopidogrel e Ticagrelor e 7
giorni per Prasugrel

• Praticare la terapia di “bridge” negli interventi ad elevato
rischio ischemico ed emorragico

DOCUMENTO DI POSIZIONE:
PUNTI CHIAVE





The FutureThe Future

The Surgery After Stenting Registry (SAS):  
a multicentre registry of consecutive patients  
undergoing cardiac and non-cardiac surgery  

or operative endoscopic/endovascular  
procedures after implantation of a coronary stent 

 
Co-Principal Investigators Roberta Rossini and Stefano Savonitto  

On behalf of SAS Investigators and Italian Society of Invasive Cardiology (GISE) 
 

Roberta Rossini 
USC Cardiologia  

AO Papa Giovanni XXIII Bergamo, ITALY 

The SAS Registry 



Study End-points 
 

• Primary end-points:   

– Net adverse clinical events (NET): composite of death, 
myocardial infarction (MI), probable/definite stent thrombosis 
and Bleeding Academic Research Consortium (BARC) grade ≥3 
bleeding during the index surgical admission 

• Secondary Endpoints:  

– Composite of death, myocardial infarction and 
probable/definite stent thrombosis within 30 days of index 
surgical admission/procedure 

– Bleeding Academic Research Consortium (BARC) grade ≥3 
bleeding within 30 days of index surgical admission/procedure 

 

 

The SAS Registry 



SAS enrolment curve 
The SAS Registry 

55 patients did not undergo any surgical procedure after providing consent: a total of 
1082 patients were available for analysis. There were no lost to follow-up at 30 days.  



The SAS Registry 

Details of surgical procedures 

Cardiac surgery n. 201 (18.6%)

Urology n. 182 (16,8%)

Vascular surgery n. 178 (16.5%)

General surgery n. 165 (15.3%)

Othopedics n. 106 (9.8%)

Digestive endoscopy n. 55 (5.1%)

Other n. 194 (17.9%)

•Surgery <180 days from PCI, n. 116 (14.1%) 
 

•Intermediate to high surgical bleeding risk, n. 558 (51.6%) 

202 



The SAS Registry 

Details of Antithrombotic Therapy  
at the Time of Surgery or Invasive Procedure 

Stopped ASA pre interv.      23,1%         Length of discontinuation  11± 9 days 

Stopped P2Y12 pre interv.  63.5%         Length of discontinuation   10± 7 days 

Bridging with GPI  4.9% 

DAPT during surgery 10.5%  

90,7 

69,7 

25,7 

10,5 
4,2 1,6 2,5 0,04 

0

10

20

30

40

50

60

70

80

90

100

Antiplatelet regimen pre-
intervention

Antiplatelet regimen during
surgery

Aspirin

Clopidogrel

Ticagrelor

Prasugrel



The SAS Registry 

Outcome Events after Surgery or Invasive Procedure 

12,7% 

3,5% 

10,6% 

36,3% 

3,5% 

34,8% 

7,3% 

3,5% 
5,1% 
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Independent predictors of in-hospital NACE  

V a r i a bl e  
U n i v a r i a te  

O R  ( 9 5 % C I ) ;  P v al u e 
M u l t iv a r i a te   

O R  ( 9 5 % C I ) ;  P v al u e 
M u l t iv a r i a te  

( Ca r d i a c su r g er y )  
M u l t iv a r i a te  

( No nc a r d i a c su r g er y )  
B MI  1 . 0 0 (1 . 0 0 - 1 . 0 2 );  0 . 1 8  -  -  -  
P r i o r  ce r e b r o va s c u l a r  a cc i d e n t  1 .5 0 ( 0 .9 0- 2 .5 0 ) ;  0 .1 2  2 .5 6 ( 1. 2 7- 5 . 1 7) ; < 0 .0 1  -  4 . 1 5 (1 . 9 0 - 9 . 0 7 );  <0 . 0 1  
M a l i g n an ci e s  0 . 7 3 (0 . 4 7 - 1 . 1 4 );  0 . 1 7  -  -  -  
A c u te  co ro n ar y s y n d ro me s  0 . 4 1 (0 . 2 8 - 0 . 6 0 );  <0 . 0 1  -  0 . 37  ( 0. 1 6 - 0 .8 9 );  0 . 03  -  
D ES  0 . 7 4 (0 . 5 1 - 1 . 0 9 );  0 . 1 2  -  -  -  
S e c o n d g e n er at i o n D E S  0 . 8 3 (0 . 5 5 - 1 . 2 4 );  0 . 3 5  -  -  -  
C a r d i a c su r g er y  7 .2 7 ( 4. 9 6 - 1 0 .7 ) ;  < 0 .0 1 4 .7 6 ( 2 .5 8 - 8 .7 8 ) ;  < 0 .0 1 N A N A 
S u r g er y < 1 8 0 d a y s fr o m  P C I  1 .8 1 ( 1 .0 8- 3 .0 4 ) ;  0 .0 3  1 .9 9 ( 1 .0 2 - 3 .9 0 ) ;  0 .0 4  -  4 . 6 1 (2 . 0 3 - 1 0 . 4 8 );  0 . 0 1  
I n t er m ed i a te  to  hi g h  bl e e d i n g r i s k *  5 .2 9 ( 3 .3 4 - 8 .3 7 ) ;  < 0 .0 1 3 .2 4 ( 1 .6 8 - 6 .2 6 ) ;  < 0 .0 1 -  3 . 3 6 (1 . 6 9 - 6 . 7 0 );  <0 . 0 1  
O n P2 Y1 2 i n h ib it o r p re  in te r ve n ti o n 0 . 7 2 (0 . 4 8 - 1 . 0 5 );  0 . 0 9  0 . 36  ( 0. 2 0 - 0 . 65 ) ; 0 . 0 1  0 . 3 5 (0 . 1 5 - 0 . 8 4 );  0 . 0 2  0 . 36  ( 0. 1 6 - 0 .7 9) ; 0 . 01  
A s p ir in  d u ri n g su rg er y 2 . 8 0 (1 . 7 1 - 4 . 5 9 );  <0 . 0 1  -  -  -  
:



In conclusione

• La percentuale di pazienti che necessitano di chirurgia dopo
l’impianto di uno stent e’ in continuo aumento
• Per ciascuno di essi e’ necessario formulare una valutazione del
rischio emorragico e di quello trombotico in modo tale da
selezionare la strategia chirugica e il regime antitrombotico piu’
adatto ad ogni singolo caso
•I pazienti valutati secondo quanto suggerito dal documento di
consenso italiano hanno manifestato una modesta probabilita’ di
sanguinare e una bassissima incidenza di eventi avversi seri peri-
operatori
•Le indicazioni terapeutiche sono in continua evoluzione cosi’
come le tecniche chirurgiche volte a minimizzare i rischi e
preservare i benefici
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