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Learning Objectives

• Design an antithrombotic regimen for patients on dual 
antiplatelet  therapy requiring surgical procedures.

• Implement and monitor an antithrombotic regimen for 
patients with valvular heart disease undergoing 
surgery.
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Pre-Test Question #1

Which of these antithrombotic regimens are an option for pat ients who 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, cont inue ASA, no other antiplatelet 
therapy 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

Case 1: Stent maintenance during 
cardiac surgery 

• RF is a 62 yo gentleman w ho 
presented to the ED after having ~35 
minutes of ac ute onset of  c rushing 
chest pain that radiates to his lef t arm 
and neck. EKG showed S T-elevation in 
leads II, III, & aVF. He w as given A SA 
325 mg and UFH 4000 units IV x1 and 
taken to the cath lab. A DES  x2 was 
placed in the RCA . As the left  c oronary 
was v isualized, it was found 60% 
occlusion of LM and 80% in mid-LAD. 

• Cardiothoracic  surgery  was consulted. 
Coronary  artery bypass grafting 
(CABG) is now being planned.

• RF has no pertinent PM H

• All labs WNL

• Patient started on evidence-based 
post-ACS  cardiac  reg imen

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

How does the upcoming CABG alter this plan?

Guideline Recommended Antiplatelet 
Therapy for CCD

0 mo. 3 mo. 6 mo. 12 mo.

DAPT*DAPT

DAPT SAPT

Single Antiplatelet Therapy (SAPT)

Aspirin

With PCI:

Without PCI

DAPT

P2Y12-inhibi tor

JA CC, 2 023; 8 2(9) :833-955

H igh bl eed r isk

Low/m od b leed 
or  isch emi c r isk

Pr ior  AC S +/- 
PC I

No PC I or  pr ior 
A CS >1yr  ago

*for 12-36 months i f high ischemic ri sk
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Antiplatelet Agents: Site of Action

Int  J M ol Sci, 2024 ; 25(7 ):39 81

Case 1: 
Stent Management with STEMI

ASA load, 
UFH bolus

PCI with 
P2Y12i load

DAPT
(ASA + P2Y12i )

ASA load, UFH 
load

Coronary 
angiogram, 

RCA PCI
???

Usual PCI Care: 

RF’s Care: 

Antiplatelet Therapy Prior to CABG: 
Guideline Recommendations 

COR LOE RECOMMENDATIONS

1 B-R
In pati ents undergoing CABG  who a re al ready taking daily  aspirin preopera tiv ely, i t is 
recommended that they  continue tak ing  aspirin until the time of  surgery to reduce ischemic 
ev ents

1 B-NR In pati ents referred for urgent CABG,  clopidog re l and tica grelor should be discontinued for a t 
least 24 hours before surgery to reduce major bleeding compli cations

1 B-NR
In pati ents undergoing CABG , di sc ontinuation of short-acting g lycoprotei n II b/II Ia inhibitors 
(eptif ibati de  and tirof iban) for 4  hours a nd abciximab for 12 hours before  surgery is 
recommended to reduce the risk  of  bleeding a nd tra nsfusion

2a B-NR
In pati ents undergoing e lective  CABG who rece ive  P2Y12 rec eptor inhibitors before  surgery,  it is 
reasonable to discontinue clopidogrel for 5 da ys, ticag relor for 3 da ys, a nd prasugrel for 7 days 
before CABG  to reduce risk of ma jor bleeding  and blood product transfusion

3: No 
benefit

B-R
In pati ents undergoing e lective  CABG who a re  not alrea dy  ta king aspirin,  the initiation of  aspiri n 
(100–300 mg daily)  in the  immediate preopera tiv e period

JA CC, 2 022; 7 9(2) :e21-e12 9
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Cangrelor
• Reversible, direct-acting P2Y12 inhibitor with a chemical 

structure similar to ATP 
• Onset  of  action: 2 minutes

• Quickly metabolized to a  nucleoside via ac tive dephosphorylat ion 

Ken gre al® [ pac kage  ins ert ]. Par sipp an y,  NJ: The  M edicin es Com pan y; 2 02 4

Bridging Antiplatelet Therapy with Cangrelor 
in Patients Undergoing Cardiac Surgery 
(BRIDGE Trial)

• RCT, cangrelor vs 
placebo as bridge 
between irreversible 
P2Y12 inhibitors to 
open heart surgery
• 1° endpoint: 

proportion of pat ients 
with PRU<240

Ang iolillo, e t a l. JAM A,  20 12;  30 7(3 ): 265 -27 4

BRIDGE Trial

Ang iolillo, e t a l. JAM A,  20 12;  30 7(3 ): 265 -27 4

Ken gre al® [ PI ]. Pa rsipp an y,  NJ: T he  M edic ines Com pa ny; 2 02 4

 

No significant CA BG-related or 

pre-operat ive bleeding ev ent 
differences in those receiv ing 

Cangrelor vs placebo.

FDA Approved Label ing:
- 0.75 mcg/kg/min (no bolus) following 

thienopyridine discontinuation for up 
to 7 days prior to surgery

- Stop 1-6 hours prior to surgical incision 
(based upon thrombotic risk)
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Glycoprotein IIb/IIIa Inhibitors

Onset Half-life Renal dosing 
adjustments

Bolus  
dose

Infusion Rate Post PCI 
duration

Pre-op
Stop Time

Eptifibatide Immediate 2.5 hrs <50 ml/ min: same bolus 
but ½ rate; 

Avoid in HD; 
Dialyzable

180 
mcg/kg

2 mcg/kg/min 18-24 hrs 2-4 hrs

Tirofiban 72-96% 
inhibi tion 

within 5min

90-180 
min

< 60ml/ min: give same 
boluses but ½ rate;

<30 ml/ min: no bolus 
and ½ rate infusion;

Dialyzable

25 mcg/kg 0.15 
mcg/kg/min

18 hrs 2-4 hrs

• MOA: inhibits IIb/II Ia receptor, which binds activated 
platelets to fibrin, thereby preventing thrombosis 
formalization and propagation

H igh Blo od Pr ess C ardio vasc Pr ev, 2023;  30(2) :93 -107

Bridging with GP IIb/IIIa Inhibitors for 
Periprocedural Management of DES

• Retrospective analysis of 3 major 
cardiovascular centers
• Use of GP IIb/IIIa inhibitors 
• Recent DES implantation
• Required procedures where oral APT 

are usually held

• Population (1 9 patients)
• 6 non-cardiac surgery
• 13 cardiac surgery

• All received eptifibatide:
• Started median 2 days after 

clopidogrel stop
• Infused for median 54h prior to 

surgery
• Stopped ~10 hours before surgery

• 13 of 19 continued ASA throughout

Cat het er C ardio vasc Int erv, 201 2: 79( 4):5 75-82

Primary Outcome: 
Stent Thrombosis

Secondary Outcomes: 
Major bleeding 
Minor bleeding

Acute coronary syndrome
Death

Bridging with GP IIb/IIIa Inhibitors for 
Periprocedural Management of DES

Non-Cardiac Cardiac Surgery

Major Bleeding 0 7

>2 PRBC 5

Pericardial  bleed 1

Reoperation 1

Minor B leeding 1 1

No bleeding 5 5

NO patients in either 
group experienced: 

Stent thrombosis

Acute coronary 
syndrome

Death 

Cat het er C ardio vasc Int erv, 201 2: 79( 4):5 75-82

Days to Clopidogrel re-start
• If bled: 4.2 days

• No bleed: 1.6 days
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Case 1: Stent maintenance during 
cardiac surgery 

• Since RF has very new stents with high risk of s tent thrombos is, he should 
receive parenteral antip latelet therapy in the perioperative setting. He has 
NOT been loaded with P2Y12 inhibitor yet, so there is no delay needed to 
allow that 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 mcg/k g bolus 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 in itiated 1-4 days postoperatively based upon post-op 
bleeding occurrence.  If using clopidogrel and desiring loading dose, do not 
exceed 3 00 mg x1 dose.

Pre-Test Question #1

Which of these antithrombotic regimens are an option for patients who 
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 antiplatelet therapy 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

Pre-Test Question #2

Which perioperative anticoagulant p lan is most appropriate?

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

B. 78 yo female with history of rheumatic heart disease s/p mechanical 
MVR (tilting-disc) – bridge with LMWH (adjusted for renal function)

C. 53 yo  male with heart failure d/t b icuspid aortic valve s/ p mechanical 
AVR (b ileaflet) – bridge with LMWH (adjusted for renal function) 

D. 47 yo female with marphan’s syndrome s/p mechanical AVR (bileaflet) 
and antiphospholipid syndrome; no bridge therapy needed
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Case 2: Antithrombotic management 
perioperatively for prosthetic valves

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 scheduled for a 
cholecystectomy.  INR today is 2.4.

• PMH: 
• Bicuspid aortic valve s/p mechanical 

AVR (St Jude, 2010)
• Dyslipidemia
• Diabetes
• Hypertension

• Home medications: 
• Warfarin 5 mg MW F, 7.5 mg AOD
• Aspirin 81 mg daily
• Rosuvastat in 20 mg daily
• Metformin ER 500mg twice daily
• Empagliflozin 25 mg daily
• Lisinopril 5 mg daily

What kind of perioperative 
anticoagulation 

management is required?

Mechanical  

Va lve

Mechanical  AVR, 
no additional ri sk 

fa ctors

2. 0 – 3. 0

No Bridging 
needed

Mechanical  AVR 
with other risk 

fa ctors

2. 5 – 3. 5 

Mechanical  
mitral valve

2. 5 – 3. 5

Antithrombotic therapy for mechanical 
prosthetic valves

Bridge when INR subtherapeutic

Valve Type

INR goal

Bridging for low 
INR or Procedures

JA CC, 2 021; 7 7(4) :e25-197

Aspirin 75-100 mg 
daily if additional 
antiplatelet 
therapy is needed

Valve flow and thrombogenesis 

Thrombosis formation is influenced by:
• Blood turbulence 

• Force of blood passing through v alve

• Material of valv e 

• Time since implantation

A = Bileaf let va lve
B = Monoleafl et / tilting-disc valv e
C = Cag ed ba ll va lve

Suture Zone

Blood flow 
through 

valve

Cir culatio n, 200 9; 119( 7):1 034-104 8
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PERIOP2 Trial: Bridging for patients at 
high risk of arterial thromboembolism

Patients included:
• Mechanical valve implanted
• Atrial  fibri llatio n or flu tter 

with CHADS2 ≥1 

Outcomes: 

• 1⁰: Major thromboembolism 
@90 days; bleeding events

• 2⁰: type of 
thromboembolism; 
thromboembolism and 
bleeding events

BM J, 2 021;3 73:n1 205

PERIOP2 Trial: Anticoagulant Use

Warfarin Data

• Pre-Procedure: 
• Stopp ed ~5 days preoperatively
• INR >1.7 (d ay T-1): ~1.35%
• INR 1.5-1.7 (day T-1): 5.2%
• Received Vit K:  ~6.45%

• Post-Procedure: 
• Resumed day 0: 87.4% & 92 .4%

• Hig her in those bridged (p=0.001)
• Non-sig ni fic ant on da y +1

Dalteparin vs Placebo 

• Pre-Procedure:
• All patie nts rece ived d ay T-1

• Post-Procedure: 
• No dose s give n: ~1.6%
• Started postop d ay 1: ~96.5%
• Number  of dose s given : ~5.5

Antiplatelet Use 
• Baseline an tiplatelet in ~24.4% p atients
• Held  ≥7 days  pr e-op: ~25.6 %
• Resumed posto p: 85.6%
• Postop days  resumed: 9-10 days

BM J, 2 021;3 73:n1 205

PERIOP2 Trial: Results

• Significant increase 
in clinically relevant 
non-major bleeding 
in overall 
population

• No other 
statist ically 
signif icant f indings

BM J, 2 021;3 73:n1 205
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Assessing perioperative risk of thrombosis
Risk Category Mechanical Heart Valve Atrial  Fibrillation VTE

HIGH 

(>1 0% per  year r isk of ATE  o r 
>10 % per  m ont h of  VTE)

M itr al valve wit h ma jor s tr oke r isk 

fact ors*
Cage d ball or  tilt ing-disc valve in mit ral 
or  aor tic valve pos it ion

Recen t (< 3 mo ) s tr oke or  TIA

CH A DS2VA Sc scor e ≥ 7  or CH A DS2 s co re 

of  5 or 6

Recen t (< 3 mo ) s tr oke or  TIA
Rh euma tic valvular  hear t disease

Recen t (< 3 mo  & especially 1 mo ) V TE

Sever e thr om boph ilia (def iciency of 
pr ote in C, pr ot ein S, or  AT; hom ozygous  
fact or V  leide n or  pro thr om bin gen e 

G 2021 0A m utat ion, o r do uble 
het ero zygou s f or e ach  mut atio n; 
mu ltiple  th rom bop hilias
A ntiph ospho lipid A ntib odies

A ct ive cancer wit h hig h VTE r isk

MODERATE 

(4 -10% p er year  risk of  ATE or  
4-10% p er m ont h of  VTE)

M itr al valve wit hout  ma jor r isk f actor s 

for  s tr oke
Bile aflet A VR  wit h ma jor r isk f actor s f or 
s tr oke*

CH A DS2VA Sc scor e 5 or  6 or  CH A DS2 

sco re of  3 or 4

VT E within  past 3 -12 mo

Recu rre nt V TE
Non-severe  t hr omb ophilia  
(h eter ozygous  facto r V leide n or  

pr oth rom bin ge ne G 20210 A m utat ion)
A ct ive or  recent  cancer

LOW
(<4 % per  year r isk o f ATE o r 
<4% p er m ont h of  V TE)

Bile aflet A VR  wit hout  ma jor r isk f actor s 

for  s tr oke
CH A DS2VA Sc scor e of  1 – 4 or  CH A DS2 

sco re of  0 – 2 ( and no p rior  s troke o r 

T IA)

VT E >12 m ont hs  ago

CH EST 20 22; 162 (5): e207-e24 3

*M ajor  risk facto rs  for  st ro ke : prio r s tr oke/ TIA d urin g anticoa gulant  inter ru ptio n or  oth er p rior  st ro ke /TIA , pr ior  va lve  thr om bos is , rhe umat ic hear t disease, 
hype rt ens ion, d iabete s, h eart  failur e, age 75  or h igher

Assessing procedural bleed risk: 
High  (30d risk ≥2%)

• Cardia c, intracra ni al,  or spi na l surgery

• Ma jor surgery  w/ex tensive  tissue injury

• Cancer surg ery  (s ol id tumor)
• Rec onstruc ti ve pl astic s urgery

• Ma jor thora cic surgery

• Urologi c or GI s urgery (especi ally  a na stomotic)
• Transurethral prosta te,  bl adder, or tum or 

resection

• Nephrectomy, k idney biopsy
• Bowel resec tion

• PEG  pl acement

• Endoscopic retrograde 
cholang iopa ncrea tog ra phy

• Surgery of  highly  va scular orga ns

• Ma jor surgeri es >  45 min
• Neura xia l a nesthesi a

• Epi dural injec ti ons

Moderate (30d risk 0-2%)

• Arthroscopy

• Cuta neous/lymph-node 
biopsi es

• Food/ha nd surg ery

• Coronary  angi og ram

• GI  endoscopy  ± biopsy
• Colonoscopy ± biopsy

• Abdomi na l hysterectomy

• La pa ros copic  
cholecystec tomy

• Abdomi na l hernia  repa ir

• Hemorrhoidal  Surgery
• Bronchoscopy ± biopsy

Low (30d risk ~0%)

• Mi nor derm  procedures

• Ophtha lmolog ic 
procedures

• Mi nor dental  procedures

• Pacema ker/AICD 
impla nta ti on

CH EST 20 22; 162 (5): e207-e24 3

Guideline recommendations for 
bridging warfarin:

For patients who have the indication for bridging: 

CH EST 20 22; 162 (5): e207-e24 3
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Guideline recommendations for 
perioperative antiplatelet use:

*Based  on sur gical b leed r isk

**Ro utin e use not  reco mme nded

*** P2Y12 inh ibito rs  resum ed 
wit hin 24h p ost op

† Ticagr elor,  3-5 day in ter rup tion

††̾ Clo pidogr el, 5 day in ter rup tion

§ Pr asugrel,  7–10 day in ter rup tion

CH EST 20 22; 162 (5): e207-e24 3

Case 2: Antithrombotic management 
perioperatively for prosthetic valves

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 scheduled for a 
cholecystectomy.  

PMH: 
• Bicuspid aortic valve s/p mechanical 

AVR (St Jude, 2010)
• Dyslipidemia
• Diabetes
• Hypertension

Risk of thrombosis: 
• Low (bileaflet AVR; no risk factors)

Procedure b leed risk: 
• Laparoscopic – moderate risk
• Open – high risk 

Stop Warfarin 5 days  prior to surgery
Continue Aspirin throughout
NO BRIDGE THERAPY NECESSARY

Resume Warfarin POD 0

Pre-Test Question #2

Which perioperative anticoagulant p lan is most appropriate?

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

B. 78 yo female with history of rheumatic heart disease s/p mechanical 
MVR (tilting-disc) – bridge with LMWH (adjusted for renal function)

C. 53 yo  male with heart failure d/t b icuspid aortic valve s/ p mechanical 
AVR (b ileaflet) – bridge with LMWH (adjusted for renal function) 

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


