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47/M, 32 & mLAD PCI (Cypher ?)

On aspirin & clopidogrel

One week ago, DAPT withdrawl due to travel
Sudden chest pain




After thrombus aspiration & ballooning
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Resolute Integrity 3.0*12 mm + Voyage 4.5*8 mm




DES : double edge sword
delayed & defective neoendothelialization
Late or very late stent thrombosis

28-day — 90-day—
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Finn AV, et al. Arterioscler Thromb Vasc Biol 2007:27:1500-10




Angioscopy (8 months after) in stable angina
Neointimal coverage

Grade 0 Grade 1 Grade 2 Grade

Sirolimus-eluting stent

Incomplete coverage Complete coverage

o i O )

Grade 0 Grade 1 Grade 2

Bare-metal stent

Kotani J et al, J Am Coll Cardiol 2006;47:2108-11




Angioscopy (9 months after) in stable angina
Neointimal coverage of 2"d generation DES

B ZES(n=14) [ SES (n=16)

Thrombus adhesion

Percentage

B BES (n=15) M SES (n=16) ~ [JSES(n=46) MEES (n=46)
P = 0.0002

Percentage

—
Grade 0 Gradel Grade2 (Grade3

Kansai Rosai Hospital, JACC 2008 Circ J 2011, JACC 2012




VLST : Delayed Endothelialization

Nakazawa G et al, Circulation 2008;118:11138




Late or Very late
stent thrombosis after DES

» Defective neointimal coverage

Defective endothelialization
when meet with
anti-plateletes skipping
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Antiplatelets 3%
In Perioperative Perh@d

1. What consider before antiplatelet decision?

- How long after PCI : 6 month vs 1 year post-DES?

- How many risk factors for stent thrombosis
- Bleeding risk in noncardiac surgery

2. Cataract, dental extraction, endoscopic biopsy?

3. Safe in late-generation DES?

TP seoul E-Lru:.-;ar';,-'s Hospital
0l Cardiovascular Center




When Is appropriate time of
surgery after DES?

6 month vs 1 year after

;ﬂ;j:r;e 10 Late surgery Eearly surgery
cardiac (n=162) (n=30)

events
L' I . a - I YA P -
(e | we (MATE - 1€1999.4%) 26 {36 7%)

MACE 1(0.6%) 4 (13.3%)
tiRuAEO N [Biscontinued

DAPT [n=17) | DAPT (n=13)

No MACE 17 (100%) 9 (69.3%)

i} B ‘IIEI 12
Time from stent until surgery (months) MACE 0 (0%) 4 (30.7%)

Anesthesiology 2007 J Am Coll Cardiol 2007
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How may risk factors
for stent thrombosis?

. Premature discontinuation of antiplatelet therapy
. Renal failure

. Diabetes

. Acute coronary syndrome

. Low ejection fraction

. Bifurcatoin lesions

. Stent underexpansion and malapposition

. Stent length

. SES (possibly)

JAMA 2005, J Am Coll Cardiol 2007, Circulation 2006, 2007
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Bleeding risk In nocardiac surgery

Endoscopy

Dental extraction

Eye ant. Chamber op :
Visceral surgery Intracranial neurosurgery

Plastic surgery :

Minor orthopedic & Major orthopedic & Spinal canal surgery

otolaryngology surgery  otolaryngology op o chamber

Peripheral surgery sUrgery

Biopsy

Chassot PG et al, Br J Anaesth 2007;99:316-28
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Safety of short-term discontinuation of
antiplatelet therapy in SES+PES era

Situation Simultaneous stop | ASA stop in ASA | Only CLOPD stop in
of ASA & CLOPD only medication DAPT medication

Median time

t0 LST 7 days 7 days 122 days

ASA Dizcontmued (Thienopyridme Previously Discontmned)
== = ASA and Thienopyridine Discontinned Sunultaneonzly

— Thienopyridine Discontmued Only (ASA Mamtamed)

ASA Discontinued {Thienopyridine Previonsly Discontinmed)
= = ASA and Thienopyridine Dizcontmued Simultaneonsly

=== Tluenopyride Discontinued Ounly (ASA Maintained)

r T T T T .
100 150 200 250 300 18 % o
Tune from Antiplatelet Thecontmuation to Late Stent Throm bosis (Days) Time from Antiplatelet Discontinuationto Late Stent Thrombosig (Davs)

Eisenberg MJ et al, Circulation 2009;119:1634-42
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Effect of preoperative aspirin use In
Intermediate bleeding risk surgery

Year of Type of procedure Study design Worst investigated Events/ Risk in i - R Study
publi- event control pts controls induced complications conclusio
cation events/ (%) and 95% confidence

aspirin pts interval

Orthopaedic

surgery

1.
Anekstein ef al Proximal femoral fracture Observational Transfusion 37/65
surgery prospective, 27/39

primary EP

Connelly and Total hip arthroplasty Observational, Upper Gi bleed, wound f } +
nush retrospective, haematoma, hypotensien f
primary EP

Surgery for hip fracture Observational, Minor bleeding 12/387
retrospective, complication 1/53
secondary PE

Bleeding with requirement 18/387
of =3 units of transfusion 7153

PEP Trial Surgery for hip fracture Randomized, Local bleeding 141/6677
Collaborative double-blind, complication without 171/6679
Group secondary EP transfusion

Local bleeding 216677
complication with 31/6679
transfusion

Haematemesis or 122/6677
melasna without 182/6679
transfusion

Haematemesis or 17/6677
melagna with transfusion 23/6679

Fatal bleeding 15/6677
(intracranial, extra cranial 13/6679
hasmorrhage, gastric

uleer) : : 10 100
More bleeding

Burger W et al, J Intern Med 2005;257:399-414

\' Seoul St.Mary's Hospital

Cardiovascular Center



Effect of preoperative aspirin use
In off-pump CABG

Aspirin No aspirin
(n= 170) (n= 170)
Mortality (%)

Blood loss In
ICU (mL)

Reop for
bleeding (%) 3.9

Gl bleeding (%) 1.2

Srinivasan AK et al, Ann Thorac Surg 2003;76:41-5

P seoul St.nu:ar)r's Hospital
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Effect of preoperative aspirin use in low to
Intermediate bleeding risk surgery

1. Aspirin continuation - more bleeding by a factor of 1.5

. Increased risk of perioperative hemorrhage with
‘4 antiplatelet agents is not necessarily associated with

Increased morbidity, mortality or surgical outcome
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cardiovascular events
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Algorithm

of perioperative

Management of patients with DES

|
[ 1

Assess risk of bleeding 4—[ DES > 1yr ] [ DES < 1yr ]

[

Intermediate ]

!

Length of DAPT

[

v
(>1yr) Anti-PLT

v Stop

Y

Stop clopidogrel - Assess risk of
CONTLD asa thrombosis

vlv_‘—vlv

Proceed with surgery

——(r) (o)

|

v

Hospital admit

?iv Anti-PLT

Dalal AR et al, Can J Anaesth 2006;53:1230-43
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Algorithm of perioperative
Management of patients with DES

Elective surgery

!

1

<12 m after PCI

Urgent Surgery

!

>12 m after PCI

Delay Surgery

Assess risk of perioperative
bleeding

Emergent Surgery

L

Discontinue clopidogrel
Assess for Concomitant ST risk factors

r

Intermediate

[
) 1

>12 months <12 months

4

1

Risk factors present

Risk factors absent

‘Bridging therapy’ with
tirofiban or eptifibatide +/- UFH

Consider COX-1 inhibitor
NSAID if aspirin cannot be

or LMWH.

maintained

Can aspirin be
maintained?

Fl_&

l

Proceed to surgery

—

Continue Dual
antiplatelet therapy

Abualsaud AO et al, 3 Am Coll Cardiol Intv 2010;3:131-42
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Endoscopy & antiplatelet agents
European Society of Gl endoscopy guideline

Low thrombotic risk®

- Coronary DES >12 months previously

- Bare metal coronary stents inserted >6 weeks
previously without associated risk factorsf

- Stroke without cardiac failure > 6 weeks previously

High thrombotic risk”

- Coronary DESinserted < 12 months previously

- Bare metal coronary stents inserted <6 weeks
previously or >6 weeks with associated risk factorsj

- Stroke <6 weeks previously

Endoscopy with low bleeding risk

Maintain APA therapy

Maintain dual APA therapy

Endoscopy with high bleeding risk

- Stop aspirin 5 days only for EUS-FNA of cysts, EMR
and £SD, ampullary resection and endoscopic
sphincterotomy with large-balloon papillary dilation
for biliary stone extraction

- In patients taking a thienopyridine alone, it s
recommended to substitute aspirin}

- Delay endoscopy and|or consult cardiologist to
discuss temporary cessation of thienopyridine:

- clopidogrel, 5 days
- prasugrel, 7 days
- Aspirin should be maintained in all cases

Boustiere C et al, Endoscopy 2011;43:445-8

"’. Seoul Sl.mjar-,r's Hospital
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Endoscopy & antiplatelet agents
European Society of Gl endoscopy guideline

Bleeding risk Endoscopic procedure Continuation of Continuation of clopi-
aspirin? dogrel or prasugrel?

Low risk EGD and colonoscopy Yes Yes
+/- biopsy
EUS without FNA Yes Yes
Colonic polypectomy <1cm Yes No*
Dilation of digestive stenoses Yes No
EUS-FNA of solid masses Yes No
Digestive stenting Yes No
ERCP with stent placement or papillary Yes
balloon dilation without endoscopic
sphincterotomy
Argon plasma coagulation

High risk EMR, ESD and ampullary resection
Endoscopic sphincterotomy
Endoscopic sphincterotomy + large-balloon
papillary dilation
Colonic polypectomy >1cm
EUS-FNA of cystic lesions
Percutaneous endoscopic gastrostomy
Esophageal variceal band ligation

Boustiere C et al, Endoscopy 2011;43:445-8

"’. Seoul Sl.mjar-,r's Hospital
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Cataract & antiplatelet agents

Complication

Hemorrhagic
Subconjunctival Hemorrhage
Microscopic Hyphema 1d post-op
Dot Retinal Hemorrhage
Non-hemorrhagic, Intraoperative
Early Perforation
Posterior Capsule Rupture

Vitreous Loss

Maintenance
N=273

47(16.1)
8(2.9)

3(1.1)

2(0.7)
4(1.5)

3(1.1)

Discontinuation
N=285

31(10.8)
5(1.8)

2(0.7)

3(1.1)
3(1.1)
3(1.1)

Kobayashi H, J Cataract Refract Surg 2010;36:1115-9

"’. Seoul Sl.ru!ar-,r's Hospital
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Dental extraction & antiplatelet agents

Control group
Complications DES 0N DART without APT

(N=100) (N=100)

Excessive Intra-
extractive blood loss

Transfusion

Re-hospitalization

Park MW et al, Clin Cardiol (In press)
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Perioperative Antiplatelet Therapy
American college of chest physicians
: evidence-based clinical practice guidelines

In patients who are receiving ASA for the secondary
prevention of cardiovascular disease and are having minor
dental or dermatologic procedures or cataract surgery, we

suggest continuing ASA around the time of the procedure
Instead of stopping ASA 7 to 10 days before the procedure

(Grade 2C)

Douketis JD et al, Chest 2012;141:e326s-350s

TP seoul E-t.ru:.-;ur';,-'s Hospital
0l Cardiovascular Center




Perioperative Antiplatelet Therapy
American college of chest physicians
: evidence-based clinical practice guidelines

In patients with a coronary stent who are receiving dual antiplatelet
therapy and require surgery, we recommend deferring surgery for at
least 6 weeks after placement of a bare-metal stent and for at least 6
months after placement of a drug-eluting stent instead of undertaking
surgery within these time periods (Grade 1C).

In patients who require surgery within 6 weeks of placement of a
bare-metal stent or within 6 months of placement of a drug-eluting
stent, we suggest continuing dual antiplatelet therapy around the time
of surgery Instead of stopping dual antiplatelet therapy 7 to 10 days
before surgery (Grade 2C).

Douketis JD et al, Chest 2012;141:e326s-350s

AP scoul St.Mar pita
| Cardlovascular Center




Resuming clopidogrel

Clopidogrel should be restarted once the risk of
bleeding has been diminished (ideally within the
first 24h) with a loading dose of 300 mg to 600 mg.

Kaluza GL et al, J Am Coll Cardiol 2000;35:1288-94

TP seoul E-t.ru:ar':_\-"s Hospital
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Bridging therapy with heparin

ST Is a platelet-mediated process

Hypercoagulability after abrupt cessation of
UFH

Heparin was not effective in preventing ST
In the early days of BMS

Serruys PW et al. N Engl J Med 1994;331:489-95

TP seoul E-t.ru:ar':_\-"s Hospital
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Bridging antiplatelet therapy with cangrelor
INn patients undergoing cardiac surgery

Excessive Bleeding, Primary

Safety End Point, During the
CABG Surgery and Through
Hospital Discharge

No. of Patients/Total (%)

!
Cangrelor
(n = 106)

!
Placebo
(n=101)

Relative
Risk P
(95% CI) Value

Protocol dafined

12102 (11.8)

10/86 (10.4)

1.1 (0.5-2.5) Nis

Surgical reexploration

2102 (2.0}

2/96 (2.1)

0.9 (0.1-8.5) H5

24-h chest tube
output, =1.5 L

8102 (7.8)

5/86 (5.2

1.5 (0.5-4.4) A6

Incidence of PRBC
transfusions =4 units

6102 (5.9)

8/96 (8.3)

0.7 (0.3-2.0)

BARC -defined

10/102 (9.8)

10/86 (10.4)

0.9 (0.4-2.2)

Fatal bleeding

0102 (0.0}

086 (0.0)

MA

Perioperative intracranial
bleeding within 48 h

0102 (0.0)

0/96 (0.0)

MNA

Reoperation following
closure of sternotomy for
the purpose of controlling
bleeding

2102 (2.0}

2/96 (2.1)

0.9 (0.1-8.5)

Transfusion of =5 units
::f_ xﬂmo 2 blood ar PREC
within a 48-h period

7102 (6.9)

8/06 (8.3)

0.8 (0.3-2.2)

Chest tube output =2 L
within a 24-h period

3102 (2.9)

4/56 (4.2)

0.7 (0.2-31)

"’. Seoul St.nu:ar)r's Hospital
0l Cardiovascular Center



Bridging therapy

« High bleeding risk surgery
- Intracranial surgery
- Medullary or spinal canal surgery
- Post chamber surgery

* Hybrid CABG Iin the setting of ACS

e Surgery done less than 6 months

TP seoul E-t.ru:ar':_\-"s Hospital
0l Cardiovascular Center




Asian Data on surgery & APT

CREDO-Kyoto PCI/CABG Registry Cohort-2 No. of
(January 2005-December 2007) Surgical Fields Patients (%) BMS DES

15939 patients
All 2398 1103 1295

Vascular surgery 370 (15%) 207 (19%) 163 (13%)
— Excluded due to patients undergoing CABG ;

2795 paticnts Abdominal surgery 352 (15%) 157 (14%) 195 (15%)
Ophthalmic surgery 291 (12%) 8.3%) 200 (15%)
( (

91¢(
Consecutive patients undergoing PC1 Gastrointestinal endoscopic 276 (12%) 118 (11%) 158 (12%)
13144 patients procedures

P —— Oral and maxillofacial surgery 214 (8.9%)

txcluae ue o relusal 1or study participation

? 57 patients ] Orthopedic surgery 212 (8.8%)
——

7.3%)
7.7%)
6.8%)

0%
6.3%
4.7%

81( 133 (10%)
85(
75(
55
69 (
52
23%)  24(2.2%
23(
312
3(
(
(
0

(
127 (9.8%)
77 (5.9%)
(4.6%)
41 (3.2%)
32 (2.5%)
32 (2.5%)

(2

{1

(

(

(

©

Pacemaker implantation 152 (6.3%)

Urologic surgery 115 (4.8%) 60

Excluded due to treatment without stent

880 paticnts Respiratory surgery 110 (4.6%)

‘ Study Population Neurosurgery

12207 patients Dermatologic surgery
| BMS only: 5405 patients, DES: 6802 patients . .
Otorhinolaryngological surgery

Mammary surgery
Gynecological surgery 0.7%)

8
Others 19(0.8%) 11
3

.2%)
2.1%)
0.9%) 1.2% 0.6%)
0.7%)
0.6%)

.2%)

(
(
(
(4
(
Cardiac surgery 84 (3.5%)
56 (
53(2
51(
21
A

0.7%
1.0%
.3%)

)
)
) 2
) 2
21%)  30(2.3%)
8%)  20(1.5%)
) 8
) 9
) 8
2

non-CABG surgery during follow-up: 2398 patients <
BMS only: 1103 patients, DES: 1295 patients Unknown 5(0.2%)

Tokushige A et al. Circ Cardiovasc Interv 2012 (In press)
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Asian Data on surgery & APT

Death/MI1/ST

Surgery beyond 42 days —

Surgery within 42 days —

Log-rank P<0.0001

Cumlative Incidence (%)

Days after surgery

Bleeding

Surgery beyond 42 days —

Surgery within 42 days —

Log-rank P<0.0001

Cumulative Incidence (%)

Days after surgery

Incidence of Death/MI/ST

12.0%

within 42 days beyond 42 days - M - oM oM - 9M 9M - 12M beyond 12M

N=355 M N=283 N=220 N=177 N=1141
N=222

Tokushige A et al. Circ Cardiovasc Interv 2012 (In press)
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Asian Data on surgery & APT

Death/MI/ST

Log-rank P=0.0005 Log-rank P=0.047

Cumulative Incidence( %)
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Tokushige A et al. Circ Cardiovasc Interv 2012 (In press)
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Take-home mesages

e Surgery should be postponed at least
6 months after coronary stenting

e EXxcept high bleeding risk surgery,
aspirin should be maintained in all

surgeries/procedures.

e Bridging therapy with cangrelor or new
antiplatelet agents will be a safer prescrption
than heparin in high-risk patients who
discontinued DAPT.

TP seoul E-t.ru:ar':_\-"s Hospital
0l Cardiovascular Center




Thank you for your attention!

TP seoul E-t.ru:ar':_\-"s Hospital
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