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Clinical case

= 80yrmale
= Smoker
= Hypertension, diabetes

. H-0:Chestpain 2 & 144

Il. H-ah: District Hospital
o ECG:sinusR, Tnegi n V3-V6, Dz D3 aVF

° BP 145/75
o Creat 95 mM/L

o Tp-l15ng/L

= Acute Coronary Syndr. Bl LG BRI R
R/ ASA 250 mg, clopidrogel 300 mg, enoxaparine 85m bid




Clinical case: 89 yr M
ll. H-12h: Transfer to HUG R TR

A ol Tl

= ECG changes e e

. - ‘_ST

J L STE T T UL e i L ¥ Rle

= Tp-115 =2 25ng/!| SRRIERAT
Cath Lab:

90% LMA stenosis, 50-70% IVA (+ bifurcation D2)
70-90% Cx (prox) + Mga
LA by

Treatment:
UF Heparin iv

xt day)
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Clinical case oz o |
|| 80 yr m w0 |
= TT Echo : L L o
- LVEF 55% . » - =
- RV normal .

- Valves &

fa
w

= US-Doppler (Carotid-Vert)
= RICA 50%

= Lungfunction
- CVF 90% pred




‘IQuestion 1

For the management of Acute Coronary Syndrome

1. Aspirin and an P2Y12 antagonist should be administered in
the emergency room

2. Aspirin and heparin IV should be administered in the
emergency room

3. Aspirin, an P2Y12 antagonist and heparin (or enoxaparin)
should be administered in the emergency room

4. Aspirin should be administered first, - and based on the
coronary anatomy -, P2Y12 antagonist (clopidrogel or




‘IQuestion p.

In hemodynamically stable patients with ACS who
have received dual APT, CABG surgery:

1. can be scheduled regardless of antiplatelet therapy

2. should be postponed for > 5 days (if possible)




2014 AHA/ACC Guideline for the Management
of Patients With Non-ST-Elevation Acute

Coronary Syndromes: Executive Summary

A Report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines




2014 AHA/ACC Guideline Dﬁéﬁiﬁfaf.ﬂﬁ?m COR

Aspirin

Non=enteric-coated aspirin to all patients promptly after 162 mg=325 mq
presentation

Zp;rin:::j:enancedosecommuet ASA promptlyl 162 325 mg IA

Clopidogrel loading dose followed b C I d I I B
75 mq dose in patients unaie to 2 =10 P1ATOQ E 300 Mg
P2Y_, inhibitor, in addition to aspirin, for up to 12 mo for patients ~ 300-mg or 600-mg loading dose, | B
treated initially with either an early invasive or initial ischemia- then 75 mg/d

' 4. A loading dose of a P2Y | receptor inhibitor should
: be given before the pmccdurc in patients undergoing
: PCI with stenting,*"¥RIR-97 (T evel of Evidence:

Ticagrelor in preference to clopidogrel for patients N/A treated N/A lla
with an early invasive or ischemia-quided strategy

GP Nb/Nla inhibitors

GP lib/llia inhibitor in patients treated with an early invasive e Preferred options are eptifibatide b
strategy and DAPT with intermediate/high-risk features or tirofiban
(eq, positive tropomnin)

Parenteral anticoagulant and fibrinolytic therapy

SC enoxaparin for duration of hospitalization or until PCl is * 1 mg/kg SC every 12 h (reduce dose |
performed to 1 mg/kg/d SC in patients with CrCl
<30 mL/min)

e Initial 30 mg IV loading dose in
selected patients

Bivalirudin until diagnostic angiography or PCl is performed in ¢ Loading dose 0.10 mg/kg loading | B

patients with early invasive stratenv onlv dose followed hw 0 25 ma/kn/h

Enoxaparin  (hospitalisation, until PCl)
-womes  Fondaparinus (hospitalisation, until PCI)

Administer additional anti

s performed while patien | J |F Heparin (48h, until PCI )

IV UFH for 48 h or until P(

IB

{(max 4000 IU) with initial |ﬁMS|on
12 U/kg/h (max 1000 I/h)

¢ Adjusted to therapeutic aPTT range
IV fibrinolytic treatment not recommended in patients with NSTE-ACS N/A




2014 AHA/ACC Guideline
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Ischemia-Guided Strategy

¥

Initiate DAPT and Anticoapulant Therapy

ASA (Class )

P2V inhibitor (in addition to ASA) (Class I; LOE: B)

- CZ.‘.'. q:cfn‘."‘l O

-

® Ticapreicos

Antxoagulant

®UFH{Class 1L LOE. B) or

® Enoxapann (Class 1 LOE: A) or

® Fondaparinux? {(Class I; LOE: B)

Medcal therapy
- { chosen based oncath -

fandings

Thera oy

Ineftective

\ 4
PO With Shenting

Initinte/continue antipfatelet and anticoagulant

theragy
1. ASA (Class I; LOE:- B)

2. P2Y s Inhibetor [ in additon 1O ASA)
® Clopidogred (Class 1 LOE: B) or
® Prasugrel {(Class |, LOE: B8) or

® Ticagrelor (Class |; LOE: 8)

5. G U not treated with Bvalirudin ot time of PXI)

® High-risk Teatures, not adequatedy pretreated
with clopidogrel (COass I, LOE: A)

® Migh-risk features adequately pretreated with
clopidogrel (Class Ha; LOE - §)

N )‘u".u-;-ag-- N
® Encxaparin {Cass I, LOE: A) or
® Bvalrudin (Class 1L LOE: B) o

® Fondaparinux t as the sole anticoaguiant (Class

W Harm. LOE: B) or
®UMH (Chass LLOE: B)

NSTE-ACS:
Definite or Likely

LOE: A) |

-
.

3

Can consder GM Iin addution to ASA and P2Y s inhibitor
N hahaah (eg. roponmm posilive ) pts

(Class b, LOE: B)

h 4

Early Invasive Strategy

\ 4
initiate DAPT and Anticoaguiant Therapy

ASA (Class 1L LOE: A)

P2Y s inhilezor [In adazion to ASA) ICLhss LLOE:- B)
® Clopedogrel or

Anticoagulant

® UM (Class L LOE: B) or

® Enoxagarin (Class L. LOE: A) or

® Fondaparmux? (Class LLOE:-B) or
® Bivalirudin (Class L LOE: B)

® Entdibande
® Tuwaliban

If CABGS
Initiate/continue ASA IB

Discontinue P2Y12 antag

e 24h before urgent CABG IB

 May perform urgent CABG if < 5d
after clopidrogel/ticagrelor and <7 d
after prasugrel discontinued

Prasugrel or Bagreior), 0
addition o ASA_at et 12 ma it
Ureated wilh coronary stenting

iClhass LLOE: B)



Who should receive antiplatelet therapy?

THE JOURNAL OF

THORACIC .

Bobby Yanagawa, MD, PhD, FRCSC,” Marc Ruel, MD, PhD, FRCSC," Christopher Bonneau,
CARDIOVASGULAR SURGERY Myunghyun M. Lee, MD,* Jennifer Chung, MD.“ Sadek Al Shouli, MBBS, MPH.* Andrew Fagan, MD,’
p 015;150:1548-54 Abdulwahab Al Khalifa, MD,” Christophelr W. White, MD.* Michael H. Yamashita, MDCM, MPH, CPH,"
Maria E. Currie, MD," Hwee Teoh, PhD,™" Holly E. M. Mewhort, MD,' and
Subodh Verma, MD, PhD, FRCSC"

Dual antiplatelet therapy use by Canadian cardiac surgeons

In your opinion, what statement about antiplatelet therapy is correct in the
management of ACS?

ASA + P2Y12
Don't know
In the cath lab
Aspirin should be administered, the coronary anatomy (dEPEHd on coronary anatomy)
defined, and then a P2Y12 antagonist (clopidogrel or 37.8

ticagrelor) should be administered

P2Y12 antagonists should not be administered early since it
may delay surgery

ASA + P2Y12
In the ED, most pts

Aspirin and a P2Y12 antagonist should be administered in

most patients with an ACS in the emergency room 6.8
P2Y12 antagonists only have benefits in patients who
receive stents
0 10 20 30 40 50 60

Percentage (%)




Clopidrogel before CABGS
W Stop or continue ?

Guideline Year Elective CABG Urgent CABG

Society of Thoracic Surgeons 2012 Cease “a few days™ before “A delay of a day or two is reasonable™
elective CABG

American College of Che No specific recommendations, anticipate use of

Cease > 5 d, « a few days »

platelet transfusion and antifibrinolytic drugs 1f

Anticipate platelets transfusion clopidogrel given <5 d before CABG

American College of Cardiology Foundation/ 2011 Cease >5d Cease >1 d; “reasonable to perform CABG
American Heart Association <35 d after clopidogrel”
Canadian Cardiovascular Society 2009 Cease 5-7d [f at high nisk of fatal 1schemic event or with high-risk
coronary anatomy, continue clopidogrel; if high
1schemic risk and high bleeding risk, cease at 3-5 d

European Association for Cardio-Thoracic Sureery 2008 5-7 d *“if condition allows™ 5-7d *“if condition allows™

11




Clinical case 89 yr M

L = H-26h:
. Neurolo_qical deﬁcit

sensitivity on the trunk

= H-28 MRI:
Compressive cervical
epidural hematoma C2-T3



I ACS - Dual antiplatelet therapy
- Bleeding = iatrogenic complication

What should we done?

1. Discontinue clopidrogel and wait ...
2.Surgery : decompressive laminectomy + medical ttt

3. CombinedS. : decompressive laminectomy + CABGS
= On-pump vs off-pump ?

- Heparin-coated CPB & canulas




() E uropean Heart Journal (2016) 37, 189197 FASTIRACK
sgsoean doi:10.1093/eurheartj/ehv381 ESC Clinical Registry

Coronary artery bypass grafting-related bleeding

complications In patients treated with ticagrelor
or clopidogrel: a nationwide stud

= All acute coronary syndrome patients in Sweden on
dual antiplatelet therapy with aspirin and ticagrelor
(n =1'266) or clopidogrel (n = 978) who underwent
CABG during 2012—-13

14



Eur Heart J 2016;37:189-197
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>120 h(n=1393) 72-120 h (n=340) 0-72h(n=511)
Time from discontinuation to surgery

W Clopidogrel M Ticagrelor

Postoperative period

o 30-day mortality : 1.7% (ticagrelor) and 2.7% (clopidogrel)

— 9.9% vs 0.7% mortality in pts with vs without major bleeding
o Thrombotic events : 2.3% (ticagrelor) and 2.8% (clopidrogel)

15



THE JOURNAL OF

THORACIC (.

[Eo14i248:3002-8

|

Identification

|

|

Screening

|

]

Eligibility

Included

Records identified through
database searching
(n=700)

|

Should clopidogrel be discontinued before coronary artery bypass
HULNTERHIRERHS | grafting for patients with acute coronary syndrome? A systematic

review and meta-analysis

Christopher Cao, MBBS,™"* Praveen Indraratna, MBBS.” Su C. Ang, MBBS,* Con Manganas, MBBS
John Park, MBBS.” Paul G. Bannon, MBBS, PhD.*"* and Tristan D. Yan, MBBS, MD, PhD*"*

Additional records identified
through other sources
(n=6)

|

Records after duplicates removed
(n =504)

h 4

Records excluded

Records screened
(n=504)

(n = 463).
> Abstracts only (n=10),
letters (n=7), editorials

|

(n=3), irrelevant (n=443)

Full-text articles assessed Full-text articles excluded
for eligibility »  due to failure to meet
(n=41) selection criteria
(n=36)
N=638 tient
| =6385 patients

Studies included in O 2632 With ClOpldOg rel

detailed analysis
(n =5)

* 3753 no clopidrogel




THE JOURNAL OF

THORACIC ..o Should clopidogrel be discontinued before coronary artery bypass
HUINEEETRUERTHH4] grafting for patients with acute coronary syndrome? A systematic

H‘! 014;148:3092-8 review and meta-analysis

Christopher Cao, MBBS, " Praveen Indraratna, MBBS.” Su C. Ang, MBBS.* Con Manganas, MBBS
John Park, MBBS.” Paul G. Bannon, MBBS, PhD,*"* and Tristan D. Yan, MBBS, MD, PhD*"

Publication  Enrolling Urgent _Clopidogrel Placebo
Study Study type year period Indication CABG (%) OPCAG (%) =>5d <5d >5d <5d
ACUITY "~ RCT= 2009 2003-2005 NSTE-ACS 100 12.7 249 524 747
CLARITY-TIMI-28° RCT* 2007 2003-2004 STE-ACS 100 NR 31 35 32 38
CRUSADE’ Observational 2006 2003-2004 NSTE-ACS 100 NR 113 739 180 1826
Akowuah'” RCT 2005 2002-2003 NSTE-ACS 100 0 24 25 NR NR
CURE" RCT= 2004 1998-2000 NSTE-ACS 48 NR 456 436 454 476

Composite MACEciopidogrel>5d  No clopidogrel Odds Ratio Odds Ratio
Study or Subgroup Events fotal Events Total Weight M-H, Random, 95% C M-H, Random, 95% CI
ACUITY 2009 22 249 129 747 40.0% 0.46(0.29 0.75 -
CLARITY-TIMI 28 2007 3 31 5 32 3.9% 058 [0.13, 2.66! .
CRUSADE 2006 ! 113 15 180 10.5% 0.73[0.29,1.84 ®
CURE 2004 37 456 50 454 456% 0.71[0.46,1.12 —t
Total (95% Cl) 849 1413 100.0% 0.60 [0.44, 0.81] o
Total events Clopid >5d vs No Clopid
b Tal@= (i3 % 4 } } } {
Heterogeneity. Tau®= 0.00; Chi 01 02 05 1 > 5 10

Test for overall effect Z= 3.35 (1 81%

14.1%

Favours clopidogrel Favours placebo

17



Time from discontinuation clopidrogel

Wait > 5 days

0

REOPE ration.. Clopidogrel > 5d Odds Ratio
Study or Subgroup Events Total Weight M-H, Random, 95% Cl

Odds Ratio
M-H, Random, 95% Cl

ACUITY 2009 8 524 17.5% 0.52[0.11, 2.48
Akowuah 2005 3 25 14.5% 1.05(0.19. 5.78
CLARITY-TIMI 28 2007 ' 4 35 135% 0.53(0.09, 3.14
CURE 2004 7 436 54.4% 0.36 (0.15, 0.88

Total (95% ClI) 1020 100.0% 0.47 [0.25, 0.91]

Total events 33
Heterogeneity. Tau*= 000 Chi*=1.22, df=3 (P=0.75), F= 0%
Testfor overall effect Z=224 (P=0.03)

Clopidogrel <5 d Odds Ratio
Study or Subgroup Events Total Weight M-H, Random, 95% Cl

1
el

01 0.2 05 1 10

Favours clopidogrel > 5d Favours clopidogrel <5 d

Odds Ratio
M-H, Random, 95% CI

ACUITY 2009 116 249 273 524 43.2% 0.80[0.59,1.08
CLARITY-TIMI 28 2007 2 3 A 3% 33% 0.53[0.09,3.14
CRUSADE 2006 29 113 205 739 299% 090057, 1.41
CURE 2004 20 456 42 436 236% 0.430.25,0.75

Total (95% Cl) 849 1734 100.0% 0.71 [0.51, 0.98]
Total events 167 524

Heterogeneity. Tau*= 004, Chi*= 486, df=3(P=0.18) F= 38%

Test for overall effect Z= 2.06 (P = 0.04)

&7

.
-

>

L

01 02 05 1 2 5 10

Favours clopidogrel >5d Favours clopidogrel <5 d




ACS - DAPT- spinal/epidural hematoma
R1sR of spontaneous spinal hematoma

International

Bakheet MF et al. 2015 Jun;10(4):501-5 J“umﬂ| u[ S[mkg

i 11 RCTs from 1990 to 2014,
(n=24) .
ASA alone vs ASA + Clopidrogel

* 8 RCTs did not identify any
subdural hematoma (SDH)

= 3 RCTS identify SDH

23,136 pts (mean age 66 y)
AP to treat stroke, ACR or AF
Tt with unpublished 39 SDH during a mean follow-up

hematomas

ine 2% 2.1 years/pt

Low Incidence: 1.2 (95% Cl 0.7-1.6)
Included trials per 1000 pt — yea I'S

(n=11; n = 3* for meta-analysis of relative risk)

subdural hematomas

19



ACS - DAPT- spinal/epidural hematoma
R1sR of spontaneous spinal hematoma

International

Bakheet MF et al. 2015 Jun;10(4):501-5 ,]uuma\ [|[ S[n]kﬂ

Table 2 Subdural hematomas by treatment assignment in randomized trials comparing clopidogrel plus aspirin with aspirin with subdural hematomas

# subdural hematomas/# patients RR (95%Cl)

clopidogrel rate on dual antiplatelets
Trial* Population & aspirin aspirin (n/1000 pt-yrs)

CURE (2001) (16) acute coronary syndrome 1/6259 0/6303 0-2 -
ACTIVE A (2009) (17) atrial fibrillation 18/3772 7/3782 1-5 -

SPS3 (2012) (15) recent lacunar stroke 7/1517 6/1503 1-3 -
Pooled - 26/11548 13/11588 1.2 (0-8,1-7)° 2.0 (1:0,3:8)’

= Higher risk of SDH with Clopidrogel + ASA
vs ASA alone

* The magnitude of increased risk cannot be precisely
characterized due to a paucity of RCTs reporting SDH

20



ACS - DAPT- spinal/epidural hematoma

i What should be done?
Conservative ttt Interventional ttt
* 73-yr-W with an ACS " 56-yrM, stable
« - PClwith DES in Cx + LAD = 2 PCl+DES
= ASA + Clopidrogel = ASA + Clopidrogel after PCI

= Severe back pain, left leg

* Developed paraplegia (24h) weakness (48h)

= MRI: thor epidural hematoma = MRI: lumbar epidural

= Discussion with neurosurgeons hematoma

conservative ttt = Emergent surgical evacuation of
Complications secondary to her spinal epidural hematoma




Clinical case : ACS + compressive epidural hematoma

Emergent combined surgical procedure

1. Decompressive 2.Off-pump CABGS
4 laminectomy

22
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Hb 123g/L; Platelets 178; Quick 100%;Fibrinogen 3.1 g/L

Point-Of-Care Monitoring of Platelet function

TRAPtest
AUC
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Su rge r‘y—Ane sthesila (1rst neurosurgery)
I

)15 1050 1120 11:50 12:20 12:50 1320 1350 14:20 14:50 15:20

VPNl sys ~ PNida

10h30 — 15hﬁ;Lo

50— v = — 20
T_Vt_Vm_Compliance 0 27/546/5.3/18.8 15/603/9/32.1 14/596/8.4/32.6 14/554/8.3/33.3 14/570/8.2/32.1 14/557/8.2/32.8 14/574/8.1/34.6
‘crete_Pplat_Peep 22/20/2 25/25/6 25/24/6 24/24/6 24/24/6 24/24/6 22/22/6
pO2_ 95.4 98.4 98.7 97.9 96.8 97 S8 98.7 97.4
‘102 _Fe CO2 92/3.7 59/4.7 96/4.5 56/4.4 56/3.8 56/3.8 54/4.1 56/4.2 51/4.2
‘@ N20 _ 0 0 0 0 0 0 0 0 0
fac Exp =T == - - 0.2
‘e Iso 0.2

=zt Anasthesia : )37

Ketamine inject 50 mg

amiam e Ket/propofol — Sufentanyl — Desflurane

o= Blood & hemostasis R

= Anti-fibrinolytics IV (Tranexamic acid 15 mg/kg)

Domicum inject 1 67.6 mg
Ly sthenon inject - o = . 100 mg
— Availability of PRBC (3u), Thrombapheresis (1)
i o _—22mg
Noradrénaline inject aﬂ@*&e""e VIOO pa/heure v%%lﬂn‘e“"-‘ , 1'098.6 pg

::__)5 Pheny lephrine inject 1000pg 300 pg

D Céfazoline inject .25 g4

B Lidocaine 1% inject / Solvant fabxiq... — mg/heure L mg/heure | 675 mg
KC| concentré PSE (7.45% ) inject / ... = mmol/heure = L mmol/heure - 60 mmol
Magnésium sulfate inject / NaCl 0.9% ;0 mm°"'he"‘: 16 mmol
Nov orapid inject / Solvant fabriquant B2 ISR IS A 10,6 UI
Cy klokapron inject 1'00%"’9 1'000 mg
Héparine iv imect / 10°000 UI
Lidocaine 1% inject / 100 mg
Perfinganit inject 0.4 mg
Beloc inject S mg
Atropine inject 1mg
Protamine inject 5'000 UI



2d cardiac surgery

—-— PAda

VPNl sys

— FC "_PASYS

*_v— — -q—

FAY

143‘561 ,'8 ot

= Heparin 1250 U/kg e

= 3-grafts 0s
o LIMA = LAD 96/47/62
= SVG 2 Mqga
o VG =2 Cx

100 pg/heure

Noradrénaline inject

Phény lephrine inject

Perlinganit inject

Beloc imject

Atropine inject

C éfazoline inject K

Meédic.

Héparne iv imject /
Lidocaine 1% inject /
60.3 mg/heure
2.5 Ul/heure 0.5 Ul/heure
L%
. - 20 mmol/heurs
KC| concentré PSE (7.459/ ... I 8|

KC| concentré PSE (7.459/ ... E A =

Lidocaine 1% inject / Solvg...
Nov orapid inject / Solvamnt

Protamine inject 5'000 UI
Tracrium imject 20 mg
Sufenta inject 19 50 pg
Sufenta inject 250 136.5 pg

\t\nalg.

Ringer Acétate injict ek | | | | | | | | | 5'000 mL
. S 1 1000 1000 1000
Ringer Acétate ingct I I I
Glucose 5% perf inject 250 £50 750 mL

Perf.




" Cl26Hz .

16cm -8
fj‘ xPlane -
A 77%
717%
* 50dB -
. P Arrét

Geén

37
3

T PAT: 37.0C
T ETO: 38.1C

Hemodynamic Stable




arace against time.....

HO: Acute coronary Syndrome

H2: ASA + Clopidrogel + Heparine
H26: Tetraplegia, compressive SDH
H33: Spinal decompression + OPCAB

= W=

Extubated 3 h after surgery
Spend 2 days in ICU

No blood transfusion
Rehabilitation > Home (independent)




wetewrl Consensus recommendations for using the Multiplate® for platelet

=8 function monitoring before cardiac surgery int Jnl Lab Hem 2015;37:143—7
" R. KONG*, A. TRIMMINGS™, N. HUTCHINSON*, R. GILL;, S. AGARWALT, S. DAVIDSON?®, M. ARCARI’

ADPtest
Result[U]

Pre-OP

Interpretation

Platelets normal

Some evidence of
platelet inhibition

Perform ADPtest and TRAPtest in Hirudin sample tubes

Post-OP
Action
Bleeding unlikely to be
due to platelet
No platelets N dysfunction.
required .
Heparin Consider other causes.
Pa Consider retesting.
reversed
Reserve/

Significant
bleeding post

P -» Transfuse platelets
order platelets

protamine
ok ok
Consider W
Platelet severely stoonin
inhibited transfusion o‘:: ra‘:ion*s / ->  Transfuse platelets
likely to be required.
Y 9 Order platelets

platelet transfusion are poorly effective

In pts treated with ticagrelor



VoxSanuiniS 2015 10C 26 —27C
Protocol guided bleeding management improves cardiac

surgery patient outcomes

B. L. Pearse,'*”“ |. Smith," D. Faulke,' D. Wall,” J. F. Fraser,”” E. G. Ryan,”’ L. Drake,” I. L. Rapchuk,’ P. Tesar,”
M. Ziegenfuss™” & Y. L. Fung®”

= cardiac surgical center in Australia, 15 months

* Implementation of a transfusion protocol guided

by viscoelastic test and platelet agreqgometry
1295 pts before vs 1265 pts with protocol

B Pre bleeding manageme nt
O Post bleeding management

-30% blood products

Mean no. of units per patient

P=0-465
— l

Platelet's Cryoprecepitate 29



Off-vs On Pump surgery

European Journal of Cardio-Thoracic Surgery 49 (2016) 103141

Current evidence of coronary artery bypass grafting off-pump versus

on-pump: a systematic review with meta-analysis of over |16 900

patients investigated in randomized controlled trials

Antje-Christin Deppe**, Wasim Arbash®*, ElImar W. Kuhn? Ingo Slottosch®*, Maximilian Scherner,
Oliver ). Liakopoulos®, Yeong-Hoon Choi**' and Thorsten Wahlers*’

NO difference regarding Mortality, Ml, renal failure

All-Cause Mortalty
Cardiac related Mortalty
Myocardial Infarction

erebrovascular accident

Repeat Revasculanzabon
Low Cardiac Output

rRenal Dysfuncbhon

Renal Replacement

Atrial Fibrillation

Infecton

Rethoracotomee

Patient receiving

Favours off-pump

Favours on-pump

OR (95% Cl) p-Value

0.86 (0.69 10 1.06) 0.1606

0.94 (0.66 10 1.32) 0.7795

-25% Stroke

1.87 (1.13 10 3.11) 0.0176

0.93 (0.79 10 1.1(

0.74 (0.58 10 0.9¢

025 (037100, =777

0.79 (0.71 10 0. -60% LOW CO

0.78 (0.58 10 1.04) 0.0945

0.77 (0.59%0 1.01) 0.1160

0.72 (0.60 10 0.85) <0.0001

-35% tranfusion

0.60 (0.4




Off-pump coronary artery bypass grafting improves short-term
outcomes in high-risk patients compared with on-pump coronary

artery bypass grafting: Meta-analysis
JThorac Cardiovasc Surg 2016;151:60-77
Mariusz Kowalewski, MD.*"“ Wojciech Pawliszak, MD.” Pietro Giorgio Malvindi, MD.*

LITERATURE SEARCH B= -13.124; p-value <0.01
Pubmed/Medline: 8,709
EMBASE: 914
Cinahl/EBSCO: 160,477
Cochrane/Wiley Library: 39,931
Google Scholar: 45,900

Log odds ratio

3

OR of Mortality in the Control group

-4
35 il I icl : df -0.01 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
1 potentially relevant articles retrieved for Odde of Sicetality in the Costrel Srove

scrutiny (full text if available)

B=-5.107; p-value <0.01

100 RCTs included

N = 1%'122
RCTs included for single endpoints analyses e A e f better 0
(after excluding RCTs with O events): = 0
- Mortality: 36 RCTs [N=15,531) : \
- Myocardial infarction: 43 RCTs [N=15,733) 3 OR O:f MYOC Infa rct [n the Control g I'OUp

- Cerebral stroke: 40 RCTs (N. 15'829] 0.05 0 0.05 0.1 0.15 0.2 0.25 03 0.35 0.4 0.45 0.5
Odds of Myocardial Infarction in the Control Grouwp

CABG better T

Log odds ratio




Patients with ACS receiving APT & ACT

I Take Home Messages
1. CABGS

Delay > 5 d (if possible)
If urgent, consider OPCAB (?)

Point-Of-Care Monitoring of Hemostasis
Guide procoagulant therapy
Combine with « coagulation in the field »

2.Bleeding complications
M Need for transfusion associated with higher M & M

Spinal/epidural hematoma
rare but life threatening life & impaired QoL

- early invasive approach




Thank you




Effects of Continuous Administration of Clopidogrel
Before Off-Pump Coronary Artery Bypass Grafting
H‘I in Patients With Acute Coronary Syndrome

Circ J2008: 72: 626-632 A Propensity Score Analysis
Suk-Won Song, MD: Young-Nam Youn, MD: Gijong Yi, MD: Sak Lee, MD: Kyung-Jong Yoo,

= 172 patients with ACS + off-pump CABGS (2004-6)

70 with clopidrogel, 102 with no clopidr. before s

With Clopidrogel No Clopidrogel
N= 70 N=70

p value

Bleeding complications I (1.4) 2(2.9) 1.00
Reexploration I (1.4) I(1.4) 1.00
UGH bleeding 0(0) I(1.4) 0.65
Prolonged drainage ! (1.4) I(1.4) 1.0
Hemothorax 0(0) l1(1.4) 0.65
Blood transfusion 23(33.3) 24(34.3) .00
pRBC transfusion (U} 0.4%0.3 05304 0.624
Platelet transfusion 2(2.9) 5(7.1) 0.44

Graflt Patency by Multi-Slice CT Continwous (n=70)  Non-continuous (n=102) p value

Multi-shice CT evaluation® M(77.1) 58 (86.3)
Patent graft (%P 167/168 (99.4) 287/290 (99.0)




Vox Sang 2015; 109, 267-279

Percentage patients transfused (Before and after bleeding management)

B Pre bleading manageament
0 Post bleading management

P< 00001 P=0-323

FFP Platelets Cryoprecipitate

% of Pts transfused

Mean no. of units per patient (Before and after bleeding management)

B Pre bleeding manageme nt
O Post bleeding management

P <00001

Platelet's Cryoprecepitate

Mean no. of units per patient
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WRiSkS related to Dual AntiPlatelet Therapy

P=0.52 P=0.62 P=0.40 P=0.076 P=0.049 P=0.068 P=0.002

L hal

0-24 h 24-48 h 48-72 h 72-96h  96-120h | More than Total
(n=175) @ (n=209) | (n=130) (n=160) (n=177) 120 h (n=2244)
(n=1393)
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Discontinuation (hours)
W Clopidogrel mTicagrelor

Eur Heart J 2016;37:189-197




Intra-operative management

= Anesthesia:
= Ket/propofol — Sufentanyl — Desflurane (preconditioning)

» Blood & hemostasis

= Anti-fibrinolytics IV (Tranexamic acid 15 mg/kq)
= Availability of PRBC (3u), Thrombapheresis (1)

= Surgery :

© Sternotomy

- Heparin 150 U/kg

- OPCAB, intra-coronary shunt - '.‘. Lra
- LIMA =2>LAD



Int Inl Lab Hem 2015;37:143-7
| Consensus Recommandations on Multiplate

Perform Multiplate testing if pts have taken P2Y12
(clopidrogel, Ticagrelor, Prasugrel) within 5-7 days
prior to surgery

Decision to reserve/order platelets, will depend on
distance to the blood bank, length of time upon
delivery

« significant bleeding » vary between institutions

If there is no bleeding, don’t transfuse platelets
(regardless of tests results)




Do not treat patient unless there is clinically significant bleeding

Pre Op Management for High Risk Patient's:

Age > 7T5yrs, EMI < 20, Re- do surgery, Complex surgery, Anaemia, Haemostatic abnormalities, Vox Sang 2015
Anti-coagulant / platelet therapy within the previous 7 days (Warfarin, Heparin etc, Clopidogrel,

Prasugrel, Ticlopidine, Ticagrelor etc, Aspirin, NSAID's, Fish Oil, Turmeric, Garlic, Ginger) 109, 267-279

Multiplate :
ADP AUC < 30 Poor Consider lranexamic

Consider Cell
Platelet Platelet '

Salvage

ASPlI AUC <20 / Acid

TRAP AUC < 50 Function Availability

I On Bypass Testing ( minimam 367 ) I

r
‘ FIBTEM MCF < S mm I > Low Fibrinogen |:rl/1 Consider Cryoprecipitate Availability I
EXTEM AT < 30 mmmm )
- F oo Filateleat -
= s P Con'tribution Consider Flatelet Availability
FISTEM AT0O0 > 7" mmmm

‘ Post Bypass Testing (70 post protamine) I

EXTEM AT0 =40 mm

& Low Fibrinogen Cyroprecipitate Re-
FIBTEM A10 = 10 mm g examination
] of ROTEM
EXTEM CT > 90 secs Low Pl:ﬂs <|>r. IMinus
OR > Coagulation q PCCIFPFP A.}j\:]?(:itse
HEPTEM CT > 280 secs Factors 10 mins after

treatment

=EXTEM AT0 =40 mm

Foor Flatelet

& - )
FiBTEM AT0 > 10 mm Contribution Platelets | DDAVP

ADF AUC < 30

ASPI AUC < 20 ] oystunction

TRAP AUC < 50 ; e L
Lysis Index LI 30 > 15 % Hyperfibrinolysis TXA

Aim for :

e Temp > 36

e pPpH>7-3
Ca>"1
mmol/l

HD > 7g/di




ACS - DAPT- spinal/epidural hematoma
IRisk of spontaneous spinal hematoma

Bakheet MF et al. 2015 Jun;10(4):501-5 -

11 RCTs from 1990 to 2014, comparing ASA vs ASA + Clopidrogel
= 8 RCTs did not identify any subdural hematoma

» 3 RCTS identify subdural hematoma
© 23,136 pts (mean age 66 years)
= AP to treat stroke, acute coronary syndromes or atrial fibrillation
= 39 subdural hematomas during a mean follow-up 2.1 years/pt

= Clop +ASA

- Incidence: 1.1 (95% Cl 0.7,2.6) per 1000 pt — years
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l Risks related to Dual AntiPlatelet
Therapy

Elective surgery

= Current guidelines recommend withdrawal of clopidogrel
and ticagrelor 5 days (120 h) before elective surgery.

* Shorter discontinuation would reduce the risk of
thrombotic events and save hospital resources, but may
increase the risk of bleeding




2014 AHA/ACC Guideline for the Management
of Patients With Non-ST-Elevation Acute
Coronary Syndromes: Executive Summary

A Report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines

Hospital Management
-Medication

Management Prior 10 Long-Term Management
NSTE-ACS
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Prosolntatvon Ischemic Discomfort

ACS
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4
ECG 4 No ST Elevation ~—» ST Elevation
l (@— NSTE-ACS —»]
ardiac Biomarker UA NSTEMI* | STEMI *
o I |

."’//”‘) —l -
J'" N 3 / &

\ Unstable Angina Myocardial Infarction Nonc:ndia

Final Dx NQMmI Qwmi Eticlogies



Guideline for Reversal of Antithrombotics in Intracranial
Hemorrhage NEUROCRITICAL CARE

2016: 24:6-46
A Statement for Healthcare l’rofesmonals from the Neurocritical Care Society and
Society of Critical Care Medicine

Lt



nesthesia (con’t)

Surgery -

2402015 550 1620 16:50 17-20 17-50 1820 350 8:20 3-50 20-20
NaCl 0.9% =8 S s 2'000 m
NaCl 0.9% 230
— GQ[-.
o« | NaCl 0.9% -~
| -
o 279
0. | Sang cell saver e 479 mL
CE 280 mL
Thromba 150 mL
Balance 2'103 2'390 2618 2'881 3459 4'199 5'366 6'683 mL
Total In 3'028 3'315 3'568 3'831 4'409 5'149 6'376 7'693 mL
Total Out 925 925 950 950 950 950 1'010 1'010 mL
—  Cristal, 3'028 3315 3568 3831 4'409 5149 6376 7'537 mL
. PSL 155 mL
«— Tot Sang. 300 300 300 300 300 300 300 mL
8 Urine[vidé] 40 25 mL
Tot. Urines 625 625 650 650 710 710 mL
VVP [16G] . 0 d/10
vVvVp [15(3] Pied Gauche
. V\".p [aut!‘e:é‘:p .. V Ofre ChOII
= Radial Dro&
S KT Artériel [3F 6x1.0 = 0 d/10
W yvC 3 lumiéres ..V otre Choix 0d/s h/
TOT [7.5+b] - 0 d/10
S. Vésicale [Autre] YEsicsle 0 d/10
S. Gashriem [CH16] 2oUe 0d/s h/
BIS Units
V aleur (Bis) 30 37 43 None
Labos spec
ACT 214 144 119 126 sec
Ubelle matenel sga - sga - sga - Sga ~ sga Y None
1T 37.0 - 37.0 b 37.0 ~ 37.0 ~ 37.0 N oC
FO2(I) 80 - 21 - 50 ~ 80 ~ &0 N o4
PH(mesure) 7.46 b 7.42 b 7.40 b 7.35 b 7.34 N None
PH(T) 7.46 - 7.42 - 7.40 b 7.35 b 7.3 N None
® PCO2(mesure) 4.44 b 4.96 b 5.04 N 5.42 b 5.93 N kPa
= PCO2(T) 4.44 . 4.96 b 5.04 N 5.42 . 5.93 N kPa
@ PO2(mesuré) 33.1 - 22.2 ~ 22.8 ~ 22.5 - 14.4 W kPa
E po2(M 33.10 - 22.20 ~ 22.80 ~ 22.50 - 14.40 9 kPa
O HbHt 104/32.1 - 107/32.9 ~ 102/31.6 ~ 86/26.9 - 92/28.4 N None
5 CtHb 104 A 107 ) 102 < 86 - 92 Iy
Hct 32.1 ~ 32.9 b 31.6 b 26.9 - 28.4 N o
SO2 100.0 ~ 100.0 b 99.6 < 99.5 o 38.0 N o
Na+/K+ 139/3.8 ~ 140/4.4 b 140/4.3 b 140/4.0 o 138/4.4 Y None
ccl 111 ~ 110 h 112 b 114 b 112 ===
CCa2+ 1.13 ~ 1.17 b 1.15 h 1.10 ~ 1.15 N mmol/L
Clac 1.2 N 1.2 A 1.0 A 1.1 b 1.3 o ol



TIMI score - sum of the presence of 7 variables

At admission; 1 point is given for each of the following
variables:

>65 y of age

>3 risk factors for CAD

prior coronary stenosis 250%
ST deviation on ECG

>2 anginal events in prior 24 h
use of aspirin in prior 7 d
elevated cardiac biomarkers

Table 3. TIMI Risk Score* for NSTE-ACS

All-Cause Mortality, New or Recurrent MI, or Severe
TIMI Risk Recurrent Ischemia Requiring Urgent Revascularization
Score Through 14 d After Randomization, %

01 4.7
2 8.3
13.2
B 19.9
25.2
6—7 40.9



= Prasugrel approved in the UK by NICE for use in:
= STEMI undergoing PCI
= diabetic pts with NSTE ACS undergoing PCl
= Pts with stent thrombosis

= Ticagrelor approved in October 2011 by NICE for:

= pts with moderate-to-high risk NSTE ACS and STEMI
undergoing primary PCI (in preference to clopidogrel
in European guidelines)




5.1.1. PCI—-Oral and Intravenous Antiplatelet Agentis
Class 1

H‘I *atients already taKking daily aspirin before PCI1
should take S1 mg to 325 mg non—enteric-coated
aspirin before PCL1.7719%-192 (J evel of Evidence: B)
*atients not on aspirin therapy should be given non—
entericcoated aspirin 325 mg as soon as possible
before PCL.7'%%-192 ¢ J evel of Evidence: B)
After PCI1, aspirin should be continued indefinitely
at a dose of 81 mg to 325 mg daily.®5 1219 (J evel of
Fvidence: B)
A loading dose of a P2Y , receptor inhibitor should
be given before the procedure in patients undergoing
PCI with stenting.?-4717.172.194-197 ¢J evel|l of Evidence:
A ) Options include:

a. Clopidogrel: 600 mgl70i9e1seiss2m J evel of
Fvidence: B) or

b. Prasugrel#: 60 mg'"? (Level of Evidence: B) or

c. Ticagrelor||: 180 mg' (Level of Evidence: B)

In patients with NSTE-ACS and high-risk features
(eg. elevated troponin) who are not adequately pre-
treated with clopidogrel or ticagrelor, it is useful to
administer a GP lIb/llla inhibitor (abciximab., double-
bolus eptifibatide. or high-dose bolus tirofiban) at the
time of PCL1.2""* (I evel of Evidence: A)

In patients receiving a stent (bare-metal stent or
drug-eluting stent [DES]) during PCI for NSTE-
ACS, P2Y | inhibitor therapy should be given for at
least 12 months.'” Options include:

a. Clopidogrel: 75 mg daily'"™'""! (Level of Evidence:
B) or

b. Prasugrel#: 10 mg dailv'"? (Level of Evidence: B) or
c. Ticagrelor||: 90 mg twice daily'¥ (Level of Evidence:
B)




PCI-Oral and Intravenous Antiplatelet Agents
Class |

4. A loading dose of a P2Y _ receptor inhibitor should
l1

be given before the procedure in patients undergoing

PCI with stenting ¥ 1™1721%4-197 (] epell of Evidence:

A) Options include:

a. Clopidogrel: 600 mg!019%-0e198-200 (] eyel of
Evidence: B) or

b. Prasugrel#: 60 mg'” (Level of Evidence: B) or

¢. Ticagrelor||: 180 mg" (Level of Evidence: B)

49



ACS - antiplatelet therapy and bleeding

H“ Learning Objectives

= Adhesion to guidelines for
management of ACS

* Treatment of bleeding in pts with
ACS receiving DPT




