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Simplified Cardiac Evaluation for Non cardiac Surgery

http://icirc.ahajournals.org/cgi/content/abstract/CIRCULATIONAHA.107.185699v1

Personal recommendations

* Less invasive surgery = less
workup?

* Limited preoperative cardiac
evaluation

—Symptomatic patients
—Very high risk?
—Patient with a coronary stent

Personal recommendations

* Routine pharmacologic
prophylaxis
—Beta blockade
—Statins

—Aspirin +/- clopidogrel

Personal recommendations

» Aggressive prophylactic
perioperative care
—Normothermia
—Euglycemia
—Correct anemia?




Personal recommendations

» Aggressive prophylactic
perioperative care
—Excellent analgesia
—Troponin surveillance
—Cardiologist followup

Acute Thrombosis
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CEA vs CAS: Cardiac Events?

Thompy and prevention 483

Carotid artery stenting versus endarterectomy in relation to
perioperative myocardial ischemia, troponin T release and
major cardiac events

Harm H.H. Feringa®, Johanna M. Hendriks®, Stefanos Karagiannis®,

Olaf Schouten®, Radosav Vidakovic®, Marc R.H.M. van Sambeek®, Jan Klein®,
Peter Noordzi|, Jeroen J. Bax” and Don Poldermans®

Coronary Artery Disease 2007, 18:483-487

Coronary Artery Disease
Stenosis vs. Plague Rupture?




Predominant mechanism?

Increased Demand? Decreased Supply?

Poorly collateralized *“Non-obstructive”

21 patients
Postop MI or cardiac death

total occlusions lesions
~2/3 ~1/3
| Ellis S, et al. (Cleveland) Am J Cardiol 1996

Predominant mechanism?

Increased Demand?
2/3 of PMIs?

Decreased Supply?
1/3 of PMIs?
Plaque rupture?

Surgery is a hypercoagulable
state

Hypercoagulability associated with
thrombotic events




Case study: Myocardial infarct
after abdominal aortic surgery

e Coronary stents (RCA)

* Plavix (Clopidrogrel)
—blocks the platelet ADP receptor
—prevents the binding of fibrinogen
—Effects last for days

 Cardiac catheterization via groin

« Patient given heparin

BLOOD GASES

Stent — bleeding

MEASURED AT 37

eH 6.9
. Po2 643
* Retroperitoneal
ELECTROLYTE
bleed Na+ 136.9
. . K+ 5.082
» Acidosis iCare 1155

* Return to the OR
CALCULATED AT

» Resuscitated; hole . 7.0
fixed é%ig I%F‘;:g




Fresh frozen plasma + _
P Stent — bleeding .
platelets
H:&Jq 3 « Back to ICU o
W ok * RCA stents clotted |
R —3mm ST Tinlead | WA W
Ny I BnmEaeE

« Back to the cath lab

ANy \/ « Another stent!

Drug eluting
stents
(DES)

Less chronic restenosis

More acute thrombosis
(often fatal)

Platelets on damaged endothelium



Clopidogrel (Plavix®)
» Decreases stent thrombosis
— ~50% fatal

* Increases perioperative bleeding
— ~50% increase

Trip to the cath lab postop?

b dwrwal of Anseathesia W (4. 855

British 4o f 0 (308
Sok10LIOTMBISI0R]  Advance Acciti pobliesson May 1. 2006 BJA

CARDIOVASCULAR

Coronary artery stenting and non-cardiac surgery—a
. '
prospective outcome study

AL N Vicenwd'®, T. Meislitzer!, B, Heitzinger®, M. Halaj", L. A, Fleisher? and H, Metaler!

Late Thrombosis of a Drug-eluting Stent Presenting in the
Perioperative Period
Duncan G, de Souza, M.D.," Victor C, Baum, M.D.,t Natalie M, Ballert, M.0D.$

Cardiac cath s/p balloon angioplasty

Ancsthesiology 207, 106:1057-9

Surgery at center with primary
PCI availability???




Thromboelastography Maximum Amplitude Predicts
Postoperative Thrombotic Complications Including
Myocardial Infarction

| Anesth Analg 2005;100:1576 —83) |

Douglas J. McCrath, MD, Elisabetta Cerboni, Robert J. Frumento, Ms, MPH,
Andrew L. Hirsh, Bs, and Elliott Bennett-Guerrero, MD

Department of Anesthesiology, Columbia University College of Physicians & Surgeons, New York, New York

Thromboelastography Maximum Amplitude Predicts
Postoperative Thrombotic Complications Including
Myocardial Infarction

| Anesth Analg 2005;100:1576 —83) |

Douglas J. McCrath, Mp, Elisabetta Cerboni, Robert J. Frumento, Ms, MPH,
Andrew L. Hirsh, Bs, and Elliott Bennett-Guerrero, MD

Department of Anesthesiology, Columbia University College of Physicians & Surgeons, New York, New York
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Platelet Gene Polymorphisms and Cardiac Risk Assessment
in Vascular Surgical Patients

Navudsr Faraday, M.D.." Eiizabath A. Martinaz, M.D., T Robert B Scharpf, M.5,, 3 Laura Kasch-Semenza, M5, §

Toad Doman, M.D.,” Pater J. Fronovost, M.0., FR.0.," Bruce Penisr, M.0.,| Gary Gersienbumn, M.O., 8 Faul F. Bray, MD,™

Lee A Fleisher, MD.11

* Platelets are known to play a
significant role in coronary
thrombosis in nonoperative settings

» Polymorphisms in the genes
encoding platelet glycoprotein (GP)
Illa and GPIlba are associated with
myocardial ischemic morbidity in
nonsurgical settings

Atk X040 10012907 W Amsrican Society of Asedhodobogne, Ine Lippaaoot Willaes & Wilkin, b
Platelet Gene Polymorphisms and Cardiac Risk Assessment
in Vascular Surgical Patients

Navudsr Faraday, M.D.." Eiizabath A. Martinaz, M.D., T Robert B Scharpf, M.5,, 3 Laura Kasch-Semenza, M5, §
Tood Dorman, M0, Peter .. Fronovost, M.OL, SN0, Bruce Pener M.0.| Gary GersenDimn, MLOLN Faul F, Bray, MO,

Lea A Flaisher, MO.t
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The Effect of Perioperative Aspirin Therapy in Peripheral
Vascular Surgery: A Decision Analysis

David T, Neilipovite, FRorcs, Gregory L Brysom, Ms, Froreet, and

Graham Nichol, MPH, FROITH

Departments of “Anesthes| and fMedicane, The Ottawva Flospital. Otawva, Ontanc, Caneda, and the tClinical

Epédemiology Unit. Locb Medical Research Institute, Otawa, Ontario, Canada

(Anesth Analg 2001;93:573-80)
All
Myocardial Thrombotic  Hemorrhagic Castric Incisional adverse
Strategy  infarction CVA CVA bleed bleed  events Mortality

No aspirin 4.61% 1.69% 5880 3780,
Aspirin 271% 1.12% 771 2.05%

So, should every vasculopath be
on statins and aspirin???
What, now we're thinking about

continuing aspirin through surgery?
What about plavix (clopidogrel)?

Should we be measuring aspirin
effect on platelet function?

Influence of Cardiac Risk Factors and Medication on Length of Hospitalization
in Patients Undergoing Major Vascular Surgery

Marleen A. van de Pol, MSc®, Mark van Houdenhoven, MSc”, Erwin W. Hans, PhD,
Eric Boersma, PhD®, Jerven J. Bax, MD", Harm H.H. Feringa, MD", Olaf Schouten, MDF,
Mure R.H.M. van Sambeek, MDS, and Don Poldermans, MD™*
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Coronary-Artery Revascularization
before Elective Major Vascular Surgery

* The “CARP” study
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No difference in outcome!

Figure 2: Long-Term Survival in the Two Randomized Groups
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Do your patients get such good
medical Rx?

Revascularization No Revascularization ~ P-
(N=225) (N=237) Value
Perioperative Medications

Beta-adrenergic blockers (%) 188 (83.9) 204 (86.4) 0.45
Aspirin (%) 150 (76.1) 147 (70.0) 0.16
Statins (%) 121 (53.5) 122 (54.0) 0.93
Heparin (%) 209 (93.7) 219(93.2) 0.82
Nitroglycerine (IV) (%) 63(28.4) 87(37.0) 0.05
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Multivariable Predictors of Postoperative
Cardiac Adverse Events after General and
Vascular Surgery: Results from the Patient
Safety in Surgery Study [ am coll surg 2007;204:1199 |

Daniel L Davenporr, Phi, Victor A Ferraris, MD, PhD, FACS, Patrick Hosokawa, Ms,
William G Henderson, PhD, Shukr F Khuri, MD, FACS, Robert M Menrzer Jr, MD, FACS

2 outcomes:
—Transmural (Q wave) MI
—Cardiac arrest

* N ~180,000!
—Prospective data collection!

Multivariable Predictors of Postoperative
Cardiac Adverse Events after General and
Vascular Surgery: Results from the Patient
Safety in Surgery Study 1 am coll surg 2007;204:1199 |

Daniel L Davenporr, Phi, Vicror A Ferraris, MD, PhD, FACS, Patrick Hosokawa, Ms,
William G Henderson, phD, Shukr F Khuri, MD, FACS, Robert M Menrzer Jr, MD, FACS

What factors best
predict severe cardiac
complications?

Table 4. Independent Predictors of Cardiac Adverse Events and Associated Risk Peints

Predictor 0Odds ratlo 95% ClI
ASA physical starus class
4-5 versus 1-2 5.797 4.264-7.882
3 versus 1-2 3.309 2.488—4.401
Wark RVU class of most complex procedure
= 17 versus < 10 2.980 2.324-3.821
10-17 versus << 10 1.837 1.450-2.328
Emergency 1.713 1.463-2.006

* ASA classification
« Complex surgery
* Emergency surgery

[ 3 Am coll Surg 2007;204:1199

Predictor Odds ratlo

ASA physical status class

4-5 versus 1-2 5.797

3 versus -2 3.309

*ASA classification!

[3 Am coll surg 2007;204:1199
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Preoperative creatinine = 1.5 mg/dL 1.735 1.521-1.978
Age (¥)

4065 versus 0 2.737

> 65 versus << 40 4.618
Preoperative sepsis 1.561
Bleeding disorders 1.473
Weight loss 1.605 1.334-1.932
Congestive heart failure << 30 d before operation 1.593 1.300-1.953

J Am Coll Surg 2007;204:1199

Type of operation

Mouth, palate versus endocrine 3.473 1.104-10.924
Thoracoabdominal aneurysm versus endocrine 3.365 1.156-9.795
Peripheral aneurysm versus endocrine 3.050 1.084-8.582
Stomach, intestines versus endocrine 3.193 1.176-8.667
Respiratory and hemic versus endocrine 3207 1.0659.650
Integumentary versus endocrine 3.054 1.096-8.508
Hernia versus endocrine 1451 0.509-4.138

J Am Coll Surg 2007;204:1199

WBC count th/cumm

Preoperative (< 2.5 versus 2.5-10) 1.698 0.873-3.304

Preoperative (> 10 versus 10) 1377 1.199-1.581
Preoperative platelet count = 150,000/cumm 1.444 1.219-1.710
Impaired sensorium 1.352 1.076-1.698
Dyspnea (yes versus no) 1218 1064 1.395
CVA/stroke with neurologic deficit 1.304 1.083-1.571
Ascites 1.503 1.133-1.992
Wound class

Contaminated versus clean 1.231 0.963-1.573

Clean/contaminated versus clean 1.326 1.108-1.586

Infected versus clean 1.054 0.817-1.360
Preoperative albumin (= 3.5 versus > 3.5 g/dL) 1.028-1.356
Gender (male versus female) 1.031-1.529
Specialty (vascular versus general) 1.017-1.834

J Am Coll Surg 2007;204:1199

None of this relies
on stress tests or
coronary history!
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Higher risk and Ml or Cardiac
arrest

:

i § 8

Cardiac Adverse Event Rate

#

"""""

2

012345678 P10 129314151617 181920 2122 23 24 25 26 27 26 29 30
Risk Index

J Am Coll Surg 2007;204:1199

Laboratory testing of the _ _
high-risk and/or unstable Biomarkers to predict

patient risk and out

B v -
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When does POMI occur?

Timing of PMIs

399% of PMIs silent!

I ~2:1non-Qvs Q
ol I. -

PODO 2 POD3 POD 4

T

Cardiac Troponin I Predicts Short-Term Mortality in
Vascular Surgery Patients

Lauren J. Kim, MPH: Elizabeth A. Martinez, MD: Nauder Faraday, MD: Todd Dorman, MD:
Lee A. Fleisher, MD: Bruce A. Perler, MD: G. Melville Williams, MD:
Daniel Chan. PhD: Peter ). Pronovost. MD. PhDD

Intense Cardiac Troponin Surveillance for Long-Term
Benefits is Cost-Effective in Patients Undergoing Open
Abdominal Aortic Surgery: A Decision Analysis Model

Srinivas Mantha, MD*
Joseph Foss, MO
John E. Ellis, MD}

Michael F. Rodzen, MD4

Anesth Analg 2007;105:000 —000

Intense Cardiac Troponin Surveillance for Long-Term
Benefits is Cost-Effective in Patients Undergoing Open
Abdominal Aortic Surgery: A Decision Analysis Model

Srinivas Mantha, MD*
Joseph Foss, MDH
John E. Ellis, MD§

Michael F. Roizen, MD4

» Aggressive surveillance —

¢ |ICU admission and aggressive beta
blockade, monitoring...

« Aspirin, statins, euglycemia, PCI??

‘ Anesth Analg 2007;105:000 —000
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Intense Cardiac Troponin Surveillance for Long-Term
Benefits is Cost-Effective in Patients Undergoing Open
Abdominal Aortic Surgery: A Decision Analysis Model

[ Anesth Analg 2007;105:000 000 |
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Probability of MI

B type Natriuretic Peptide (BNP)

 Natriuretic peptides
help regulate salt
and water balance

* Levels increase as
heart failure
symptoms worsen.

* BNP levels are
used to help
diagnose CHF.

3
Gt

N-Terminal Pro-brain Natrviuretic Peptide Identifies

Patients al High Risk for Adverse Cardiac Outcome afler

Vascular Surgery
2" An

NT-proBNP (pg/mL)
g

N-Terminal Pro-brain Natriuretic Peptide Identifies
Patients al High Risk for Adverse Cardiac Outcome afler
Vascular Surgery

Martin N

NT-proBNP (pg/mL)

1000 & =
L S il

Preop.  Postap. Preop. Postop.

Cardiac event

Event-free

# *
10000 — — ‘;L[ 860 pg/ml

Preop.  Postop.

Cardiac event

Preop. Postop.
Event-free
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N-Terminal Pro-brain Natrviuretic Peptide Identifies
Patients al High Risk for Adverse Cardiac Outcome afler

Vascular Surgery
e
Marts

NT-proBNP <860 pg/mL

log-rank P < 0.001

Event-free survival (%)
o

0 200 400 600 800 1000 1200

Days after surgery

Anemia

Blood is bad

* Anemia is bad

* Blood loss is bad

* Blood transfusion is bad
—OlId blood particularly bad

* I'm still confused!

Tight glucose control?

17



H CLINICAL INVESTIGATIONS

Fm— T ———— Which comes first?

Poor Intraoperative Blood Glucose Control Is Associated Is hyperg|ycem ia itself bad?

with a Worsened Hospital Outcome after Cardiac Surgery . . . .

in Diabetic Patients Or does it just predict sicker patients?

Alaxandre Ouattara, M.0.* Patrick Lecamte, M.D.1 Yannick Le Manach, M.D..t Marc Landl, M.0.*
Sophie Jecqueminet, M.0..# igor Pirtonoy, MOt Nicoles Bonnet. M.0.,§ Brmo Riow, MO PhO_|
Piorre Coriai, M.D.#

Ly ©72) Poor intracperative glycemic control
*
604 ¢
B Tight intraoperative glycemic control
50 4

40 1

30

204

% of patients with morbidity

Inf Renal _ Neuro  Others

Jourml o the Americun Callege of Canisogy

R SR e [ 3 Am coll cardiol 2006;48:964 -9) |
Publobod b= el

Beta blockade 2007

Should Major Vascular Surgery Be

Delayed Because of Preoperative Cardiac

. . . Testing in Intermediate-Risk Patients Receiving

i Eal’|lel’ tI’Ia|S ShOW prO'[eCtlon Beta-Blocker Therapy With Tight Heart Rate Control?

e e T, T

M M Alcksanda r-J: W, nard Pacling suido Roccs,

° More recent trIaIS questlonable Loura van Dorument, MD, PAD,# b X — PHD,* Louis L. M. van de Ven. MD,
Pub,t Magc R H.M. van Sammbeck, MD, PriD,§ Miklos D. Kerti, MD, P Eric Bocrsma, PHD

for the Durch Echoc phic Cardiac Risk Evaluan \E‘l lnn; qlr:\-. de Srudy Group

* Await POISE (n=10,000) Bt S, o, e St s Sk
* Not everyone benefits
—Genetic predisposition

Montencgr;




Should Major Vascular Surgery Be
Delayed Because of Preoperative Cardiac
Testing in Intermediate-Risk Patients Receiving

Beta-Blocker Therapy With Tight Heart Rate Control?

mean+30
80 4 3rd qLBI“IEJ—‘
E
=1
£ median {—
@ 1
s 0 |
=
3 [ 4
T st quartile
| meansD
60
50 Screening Admission  Surgery

Should Major Vascular Surgery Be
Delayed Because of Preoperative Cardiac
Testing in Intermediate-Risk Patients Receiving

Beta-Blocker Therapy With Tight Heart Rate Control?

159% >3 risk factars 15% _‘
10% o
% Testin,
1 or 2 risk factors S 9
No risk factors * No testing
{ 0%
o 1 2 3 o 1 2 3
Years since screening Years since screening

Aggressive beta

blockade at least

as good as stress
test algorithm

A1439

Qctober 16, 2007
9:00 AM - 10:30 AM
Room Reom 120

An Update on the Beta Blocker Meta Analysis: Heart Rate Control Reduces
Post-Operative M|

Farhan Husain, M.D., Scott Beattie, M.D., F.R.C.P.C., Duminda Wijeysundera, M.D., FR.CP.C., Keyvan
Karkouti, M.D_, FR.CP.C,, Stuart McCluskey, MD FRCP.C
Anesthesia, Toronto General Hospital, Toronto, Ontario, Canada

» Short acting beta-blockers were not
protective against perioperative Ml
—RR 1.08; 95% CI 0.74-1.49; P=0.69

¢ Longer acting and continuous infusion
beta-blockers were
—RR 0.20; 95% CI 0.06-0.64; P=0.007

« Attaining low heart rates decreased Ml

19



Predictors of Perioperative fi-Blockade Use in Vascolar Surgery: A Mail
Survey of United States Anesthesiologists

John E. Ellis, MD,* Avery Tung, MD,* Hubert Loe, BAT and Kristen Kasza, MS2

Does the “average”
an esth eS I O I Og ISt beta Table 5. “How High Would the Heart Rate be to Cause You to Give

a p-Blocker?”
blOCk to H R = 60? N Mean 5D Median Minimum-Maximum

Preoperative 412 90.3 131 a0 50-200
Intraoperative 416 90.3 13.2 90 60-125

N I Postoperative 413 896 128 a0 50-120
O ]

Alpha-2 Adrenergic Agonists to Prevent
Perioperative Cardiovascular Complications:
A Meta-analysis

G ti d
Duminda N. Wijeysundera, MD, Jennifer S. Naik, MD, W. Scott Beattie, MD, PhD
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Inflammatory Gene Polymorphisms and Risk of
Postoperative Myocardial Infarction After Cardiac Surgery

M.V. Podgoreanu, MD: W.D. White, MPH: R.W. Morris, PhD: IP. Mathew, MD:
M. Stafford-Smith, MD; L. Welsby, MD; H.P. Grocott, MD; C.A. Milano, MD;
MLF. Newman, MD; D.A. Schwino, MD;

Perioperative Genetics and Safety Outcomes Study (PEGASUS) Investigative Team

« 3 polymorphisms were independent
predictors of PMI
— proinflammatory cytokine interleukin 6
— intercellular adhesion molecule-1 (ICAM1)
— E-selectin

(Circulation. 2006;114[suppl I]:1-275-1-281.)
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Statins 2007

* Small randomized trials show benefit

* Many retrospective studies show
benefit

Many benefits besides lipid lowering
—Reduced inflammations
-NOS

Risks of rhabdomyolysis very low

Statins 2007

» Should be continued
perioperatively

» Should start if PMI develops

« Start acutely routinely
perioperatively in high risk
patients ?7?

Statins after ACS

HR {95% CI)

1 Month - 1.02 (0.95-1.09)
4 Manths ] 0.84 (0.72-1.02)
6 Months = 0.76 (0.70-0.84)
12 Months [ B 0.80 (0.76-0.84)
24 Months - 0.81 (0.77-0.87)
Pooled [ ]

0.84 (0.76-0.94)

ai 083 y 12 14

Hazard Ratio (95% CI) of Any Cardiovascular Event

Hulten, E. et al. Arch Intern Med 2006;166:1814-1821.

ARCHIVES O

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, INTERNAL MEDICINE

PERSPECTIVE

Cardiac Events in Patients Undergoing Noncardiac Surgery: Shifting
the Paradigm from Noninvasive Risk Stratification to Therapy

Pasd & Graybum, M

In short, the paradigm is shifting from
predicting which patient is at high risk for having a perioperative
cardiac event to minimizing the likelihood of such an event with
specific perioperative pharmacologic therapy.

22



“Breakfast of Champions!”

“Specific perioperative
pharmacologic therapy includes...
* Volatile anesthetics
—“Better than high dose opiates?”
—Combination is best

» Thoracic epidural local
anesthetics

—“Can’t | just thread a lumbar
catheter up?”

The future?

Personalized (genetic)
testing and therapy

Stem cells to repair
injured myocardium?

nature
biotechnology

Cardiomyocytes derived from human embryonic stem
cells in pro-survival factors enhance function of infarcted
rat hearts

Michael A Laflamme'*#, Kemt ¥ Chen'™, Anna V Naumova'™, Veronica Muskheli™, James A Fugate'?,
Sarab K Dupras'=, Hans Reinecke'?, Chunhui Xo®, Mohammad Hassanipour®, Shailaja Police®,

Chris O'Sullivan®, Lila Collins®, Yinheng Chen®, Elina Minami'?, Edward A Gill', Shuichi Ueno'?,

Chun Yuan'd, Joseph Gold® & Charles E Murry!<

NATURE BIOTECHNOLOGY VOLUME 25 NUMBER 9 SEPTEMBER 2007
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