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Learning Objectives

« Design an antithrombotic regimen for patients on dual
antiplatelet therapy requiringsurgial procedures.

* Implement and monitoran antithrombotic regimen for
patients with valvular heart disease undergoing
surgery.
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Pre-Test Question #1

Which of these antithrombotic regimens arean option for patients who have had awronary
stenting receiving dual antiplatelet therapy after an acute coronarysyndrome event in the

last 30 days?

A. Continue dual antiplatelet therapy without interruption
B. Stop P2Y12inhibitor 5-7 days preoperatively, mntinue ASA, no other antiplatelet

therapy needed

C. Stop P2Y12 inhibitor and ASA. StartCangrelor infusion until 1-6 hrs prior to surgery
D. StopP2Y12inhibitor, continue ASA, start eptifibatide infusion until 4-10 hours priorto

surgery
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Case 1: Stent maintenance during

cardiac surgery

* RFisa 62 yogentlemanwho
presentedtothe ED after havmg ~35
minutes of acute onset of crushing
chest painthat radiates to his left arm

and neck. EKG showed ST-elevationin
Ieadsll Ill, & aVF. He was given ASA
325 mg and UFH 4000 units IV x1 and
takentothe cathlab.A DES x2 was
placed in the RCA. As the left coronary
wasvisualized, it was found
occlusion of LM and 80% in mld LAD.

« Cardiothoracic surgery was consulted.

Coronary artery bypass grafting
(CABG) isnow being planned.

* RF has nopertinent PMH
* Alllabs WNL

* Patient started on evidence-based
post-ACS cardiac regimen

What antithrombotic agent(s) s bould be
started to prevent acute stent thrombosis in
the newy implanted stent?

[ How des tre upcoming CABG alter thisplan? |

Guideline Recommended Antiplatelet
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Antiplatelet Agents: Site of Action
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Case 1:
Stent Management with STEMI

Usual PCI Care:

ASA load,

PCl with

P2Y12iload

UFH bolus

RF’s Care:

ASA load, UFH

load

Antiplatelet Therapy Prior to CABG:
Guideline Recommendations

COR LOE RECOM IONS
In patients ABG
B-R | recommencedthat they continue taking zsplrmurlll(hsume o ety eace schemic
events
BNR | I patens refered for ugers 3G, tcagrelor shouldbe
least 24 hour: yto reduce major i ions

Inp sinil il lainh titors
BNR | (epirisaide anm.rmban;fw e st i ot 13 brs oo sugery
reduce the risk of tansfusion
In pati ents unde goingelective CABG who receive P2Y12rec eptor inhibitors before surgery it is
= 2a B-NR | reasonableto dscortinwe clopidogrel for 5 cays, ticagrelorfar 3 days, and prasugrel for7 days
before CABG 1 reduce risk of major bleeding andblood product ransfusion

Ba In pati ents undergoingelective CABG who are not already takingaspirin, the initiation of aspiiin
(100-300 mg daily) in the immediate preopera tive period
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Cangrelor GSHP)
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* Reversible, direct-acting P2Y12 inhibitor with a chemical @

structure similar to ATP
* Onset of action: 2 minutes
* Quickly metabolized to a nucleoside via active dephosphorylation

Bridging Antiplatelet Therapy with Cangrelor
in Patients Undergoing Cardiac Surgery
(BRIDGE Trial)
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O S S g go] § 2 between irreversible
R . 3 i P2Yi; inhibitors to
4 e open heart surgery
- * 1° endpoint:

. - proportion of patients

: - n with PRU<240
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Nosignificant CABG-related or
pre-operative bleeding event
differences inthose receiving
Cangrelorvs placebo.

EDAA raved lahding:

- 0.75 meg/kg/min (no bolus) following
thienopyridine di scontinuation for up
to 7 days pri or to surgery

- Stop 1-6 hours prior tosugical incision
(based upon thrombotic risk)




Glycoprotein llb/llla Inhibitors

* MOA: inhibits IIb/llla receptor, which binds activated
platelets to fibrin, thereby preventing thrombosis
formalization and propagation

Haflife |Renaldosing Infusion Rate | Post PCI Pre—op
adjustments dose duration |Stop Ti
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SUEIEE Immediate 2.5 hrs <50 ml/min: same bolus 180 2meg/kg/min 18-24 hrs  2-4 hrs
but % rate; meg/ig
AvddinHD;
Didyzable
WECEN 72-96%  90-180 <GOml/min: gvesame 25 meg/kg 0.15 18hrs  2-4hrs
inhibifon min boluses but % rate, meg/kg/min
within 5min <30 ml/min: no bolus
and % rate infusion;
Didyzable
. . . . . ,// ) b
Bridging with GP IIb/Illa Inhibitors for FUSHP
Periprocedural Management of DES &=

* Retrospective analysis of 3 major
cardiovas cular centers . .
« Use of GP lIb/llla inhibitors * Population (19 patients)
« Recent DES implantation -6 non—c.ardlacsurgery
* Required prr?cﬁjdureswhere oral APT * B3 cardiacsurgery

are usually hel * All received eptifibatide:
* Started median 2 days after
* Infused for median 54h priorto
: surgery
Maor bleeding * Stopped ~10 hours before surgery
Minor bleeding . .
e 13 of 19 continued ASA throughout
Death

Bridging with GP lIb/Illa Inhibitors for
Periprocedural Management of DES

| [NonCardac ] Cardacsurery

Major Bleeding 0 7
22 ZRBC 2 NOpatients in either
Pericardad bleed 1 W

Reoperation 1
Minor Bleeding a a Stentthrombosis
No bleeding 5 5 Acute coronary

syndrome
Days to Clopidogrel re-start Death

* If bled: 4.2 days
* Nobleed: 16 days




Case 1: Stent maintenance during USHP
cardiac surgery S

« Since RF has very new stents with high risk of stent thrombosis, he should

recelve parenteral anfip Gtelet therapy in the perio perative setfing. He has

OT been loaded with P2Y12 in hibitor yet, so there isno delay needed to
allowthat therapy to wear off.

* In addition to continuing Aspirin, other options for APT:
* Cangrelor 0.75 mcg /kg /min continuous infusion. Stop 1-6 hours prior to surgery
« Eptifibatide 180 mag kgbolus followed by 2 mcg/kg/min continuous infusion, stopped
at least 4 hours prior to surgery
« Tirofiban 25 mcg/kg bolus followed by 0.15 mcg/kg/min continuous infusion, stopped at
least 4 hours prior to surgery.
* P2Y12 inhibitor may be initiated 1-4 days posto peratively based upon p ost-op
eeding occurrence. If using clopidogrel and desiring loading dose, do not
exceed 300mgx1 dose.
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Which of these antithrombotic regimens are an option for patients wno

have had coronary stenting receiving dual antiplatelet therapy after an

acute coronary syndrome event in the last 30 days?

A. Continue dual antiplatelet therapy without interruption

B. Stop P2Y12 inhibitor 5-7 days preoperatively, continue ASA, no
other antiplatelettherapy needed

C. Stop P2Y12 inhibitor and ASA. Start Cangrelor infusion until 1-6 hrs
prior to surgery

D. Stop P2Y12 inhibitor, continue ASA, start eptifibatide infusion until
4-10 hours prior to surgery

o

Pre-Test Question #2 DS‘H
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Which perio perative anticoagulant plan is most appropriate?

A. 66 yo malewith history of papillary muscle rupture after AMIs/p CABG &
mechanical MRV (bileaflet) c/b valve thrombosis s/p tPa— no bridge
therapy needed

B. 78 yo female with history of heumatic heart disease s/p mechanical
MVR (tilting-disc) — bridge with LMWH (ad justed for renal function)

C. 53 yo malewith heart failure d/t bicuspid aortic valve s/ p mechanical
AVR (bileaflet) — bridge with LMWH (ad justed for renal function)

D. 47 yo female with marphan’s syndrome s/p mechanical AVR (bileaflet)
and antiphosp holipid syndrome; no bridge therapy needed




Case 2: Antithrombotic management
perioperatively for prosthetic valves

SN
Mr. Johnson is a 62-year-old man . PME{Z i acrtic valves/ ronical
with a mechanical aortic valve * Bicuspid aortic valves/p mechanical
replacement who was admitted AW»?%tJUd_E, 2010)

with acute symptomatic gallstones. * Dyslipidemia

He is now being scheduled fora * Diabetes

cholecystectomy. INR today is 2.4. * Hypertension

* Home medications:

What kind of perioperative
anticoagulation
managementis required?

Aspirin 81 mg daily
Rosuvastatin 20 mg daily

Empagliflozin 25 mg daily
Lisinopril 5 mgdaily

* Warfarin 5 mg MWF, 75 mg AOD

* Metformin ER 500mgtwice daily
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Antithrombotic therapy for mechanical
prosthetic valves e
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Mecharical AVR, Mechanical AVR

Valve Type o additional & withother risk
dors.

Mecharical
mitral valve

INRgod 20— 25— 25-35

T
°
w
o

Bridging for low NoBridging.

INR or Procedures et Biidgewhen INRsubtherape utic

L

Aspiiin 75-100 mg
daily if additional
ant platelet

therpy isneeded

Valve flow and thrombogenesis

Thrombosis formation is influenced by:
« Blood turbulence St
* Force of blood passing through valve
* Material of valve

- . . . Blood fl
« Time since implantation odiiog

throwgh
valve |
m A= Bleaflet valve
- B =Moroleafl et / tilting-disc valve
c C=Caged tnllvalve
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PERIOP2 Trial: Bridging for patients at [IS
high risk of arterial thromboembolism

(

Patients included:
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Stop
asion «+ Mechanical valve implanted
Lostcose - Datteparin * Atrid fibrillatio n or flu tter
orplacebo with CHADS:>1
Sop atiesst 12
e Pousafier | 200 Wkg-low
procedure | riskofbleedng
2001U/kg day -3 50001 high Outcomes:
e fiskof beeding
Scrcering oA day Stop study * 1°: Major thromboembolism
sit drugunen VR conact @90 days; bleedingevents
* 2°:type of
0, 76543290 123 as % thromboembolism;
hromboembolism and
leedingevents
Bofora procedure Afterprocedure

PERIOP2 Trial: Anticoagulant Use 0SHP)
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Warfarin Data
* Pre-Procedure:
« Stopped~5 days preoperatively
+ INR>1.7 (day T-1): ~1.35%
* INR1.5-1.7 (day T-1): 5.2%
* Received VitK: ~6.45%
* Post-Procedure:
* Resumed day 0: 87.4% &92 4%
* Higherin those bridged (p=0.001)
+ Non-significant on day+1

Dalteparin vs Placebo
* Pre-Procedure:
« All patie nts rece ivedday T-1
* Post-Procedure:
« No dose sgive n: ~1.6%
- Started postopday 1: ~96.5%
« Number of dosesgiven: ~55

Antiplatelet Use
« Baseline antiplatelet in ~24.4%p atients
« Held >7 days pre-op: ~256%
« Resumed posto p: 85.6%
+ Postop days resumed: 9-10 days

PERIOP2 Trial: Results
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* No other
statistically

significantfindings




Assessing perioperative risk of thrombosis

Ris k Category Mechanical Heart Vdve Atrial Fibrillation

HIGH Mitral valve withma jor stroke ris
s

0% pr yeurrisk of ATE o

LK et vk AR o[ oo o i va it

or aortic valve position
Recen't(<3mo) sroke or TIA

MODERATE Mitralvalve without ma jo i Factors
(4-10% p eryear risk of ATE or | or sToke

CHADS2VASC sore =7 or CHADS2 50
of Sor 6

1 | Recent(< 3mo) stroke or TiA

Rh euma tic valvular heartdisease

CHADSAVASC ore 5 or 6 0r CHADS2
somof 3o 4

e Gom o et o TE) B R AT
Low without ma 1-4or cHADS2
for stroke

(<4 % per yearrik o fATE 01
<4% p erm onth of VTE)

s® e of 02 (and no prior stroke o1
Tia)

*Major sk facto s for ol : pio 75 OReT TR G Ui ¢ antcoa gurart Treer

hype rtension, d abete s h eart failure, age 75 orh igher

ptio n or oth erprior ol /MA, prior  he

Recent(<3mo & especially 1 mo) VTE
Severe throm bophlia (def iciency of
proteinC, prot einS, or AT; hom ozygous
factorV leide n or pro throm bin gen e
62021 0Am utation, o do uble

hetero gou sfore ach mutatio n;

mu tiple th rom bop hiias

Antiph ospho liid A b odies

Adtive cancer with hig h VTE risk

VT E within past3-12 mo.

Recume ntVTE

Non-severe thromb ophilia

(heter ozygous facto rV leide nor

proth rom bin ge ne 20210 Am utation)
Adive or recent cancer

VT E>12 m onths ago

thr om bosis, the umat ic hear tdisease,
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Assessing procedural
High (30d

« Cardiac, intracranial, or spiralsurgery

« Major surgery w/extensive tissue injury

« Cancer sugery (sdlid umor)

« Reconstructive plastics ugery.

« Major thoracic surgery

« Urologicor Gl urgery (especially amstomotic)

« Transurethral prostate, bladder, or tum or
resection

« Neplrectomy, kidney biopsy

« Bowelresection

« PEG placement

« Endoscopicretrograde
cholangiopancreatography

« Surgeryof highly vascular organs

* Major surgeries > 45 min

« Neumxialanesthesia

« Epdural injecions

k=2%)

bleed risk:

Moderate (30d risk 0-2%)

* Arthroscopy
.C e

Low (30d risk ~0%)

* Minor dem procedures
.0 i

biopsies
« Food/hand surgery
* Comnary angicgram
* Gl endoscopy + biopsy
« Colonoscopy * biops
« Abdamiral hysterectomy
* Laparas copic
cholecystec omy
« Abdamiralhernia repair
« Hemorthoidal Surgery
« Bronchoscopy + biopsy

procedures
« Minor dental pocedures
« Pacemaker/AICD
implan@t o

Guideline recommendations for
bridging warfarin:

For patients who have the indication for bridginy

Minimal-bleed-risk

Law-to-modorata-blesd-risk m
RN v |

a4 2 a 0o 1 2

a4 8




Guideline recommendations for

SHP )

perioperative antiplatelet use: [

*Based on surgial bleed ris
*+Routin e use not reco mme nded

*++¢P2Y12 inh ibito s resum ed
within 24h p o 0p

+Ticagrelor, 3-5 day in ter wp tion
+# Clo pidogrel, 5 day in terup tion
§ Prasugrel, 7-10 day in ter up tion
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Case 2: Antithrombotic management o\

perioperatively for prosthetic valves
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Mr. Johnson is a 62-year-old man
with a mechanical aortic valve
replacement who was admitted with
acute symptomatic gallstones. He is
now being sched uled for a
cholecystectomy.

PMH:
* Bicuspid aortic valves/p mechanical
AW (St Jude, 2010)
* Dyslipidemia
* Diabetes
* Hypertension

Risk of thromb osis:

* Low (bileaflet AVR; no riskfactors)
Procedurebleed risk:

+ Laparoscopic — moderaterisk

* Open - high risk
Stop Warfarin 5 chys prior to surgery

Continue Aspirin throughout
NO BRIDGE THERAPY NECESSARY

Resume Warfarin PODO

Pre-Test Question #2
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Which perio perative anticoagulant plan is most appropriate?

A. 66 yo malewith history of papillary muscle rupture after AMIs/p CABG &
mechanical MRV (bileaflet) c/b valve thrombosis s/p tPa— no bridge

therapy needed

MVR (tilting-disc) — bridge with LMWH (ad justed for renal function)

B. 78 yo female with history of heumatic heart disease s/p mechanical |

C. 53 yo malewith heart failure d/t bicuspid aortic valve s/p mechanical
AVR (bileaflet) — bridge with LMWH (ad justed for renal function)

D. 47 yo female with marphan’s syndrome s/p mechanical AVR (bileaflet)
and antiphosp holipid syndrome; no bridge therapy needed
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