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Question 1

A 70yo male presents with intermittent central chest pressure beginning at rest last

evening and is now pain free. He takes aspirin for “arthritis” and treatment for
diabetes and hypertension.

HR is 90 and BP 112/80. Exam is unremarkable except for expiratory wheeze.

ECG shown below. His initial cardiac troponin T is 0.5 ng/mL (normal <0.01) and
creatinine 1.8 mg/dL.
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Question 4

You work in a community hospital 60 minutes away from the nearest referral
center with sub-specialists.

A 60 year old man with paroxysmal atrial fibrillation is awoken at 11 PM with left
arm discomfort, chest fullness and mild dyspnea. When the discomfort

persisted for 30 minutes, he presented to your emergency room 45 minutes

after the onset of symptoms. He denies other complaints. He just flew to Hawaii
for 2 days of business meetings and returned 3 days ago.

He is on Metoprolol, Apixaban, Atorvastatin, and Digoxin. He has no medical or
food allergies. His exam in the ED is normal.
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Question 4 continued...

He was started on 2 liters oxygen and given 324 mg aspirin,
and 4 mg morphine IV by the nurse practitioner staffing the
ED. The patient is now pain free.

Lab results are: Hemoglobin 13.8, WBC 11.3*(nl 3.5-10.5), D-
Dimer 275*(nl <250), Sodium 141, Potassium 4.6, Creatinine
0.9, Glucose 155*(nl<100), pulse oximetry sat 97%, and CXR
normal. Troponin Is pending.

You are called to the ED to see the patient.



Question 4 Continued
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Pathogenesis

ACUTE CORONARY SYNDROME
ST Elevation

Unseaola Angins NIQIVIT QIWIVII
\\‘ Myoeareial Infaretion

Continuing Medical Implementation
...... bridging the care gap



Atherothrombosis* is the
Leading Cause of Death Worldwide!

Causes of Mortality (%)

*Atherothrombosis defined as ischemic heart disease and cerebrovascular disease.
1 The World Health Report 2007. Geneva: WHO; 2001.
Reprod.with permission from Cannon CP. Atherothrombosis slide compendium. Available at: www.thehe



Hospitalizations in the US
Due to Atherosclerotic Disease

3.2 Million Hoseital Admissions

Cerebrovascular Di CoronAryte Myocardial I  Other Ischemic
1 sease Atherosclerosis nfarction Heart Disease

961,000 Adm 1,153,000 829,000 280,000 Admi
issions Admissions Admissions ssions

From Popovic JR, Hall MJ. Advance Data. 2001;319:1-20. Slide reproduced with permission from Ca
nnon CP. Atherothrombosis slide compendium. Available at: www.theheart.org.



2013 ACCF/AHA Guideline for the Management of
ST-Elevation Myocardial Infarction
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STEMI
Universal Definition & Diagnostic Criteria

ST elevation of > 0.1 mV in >2
contiguous leads

men: >0.2; women: >0.15mV in V 2-3

“New” (L)BBB

N.B. Repeat ECG g5-10 min if Non-diagnostic



STEMI
Early Management

 All acute STEMI warrant reperfusion unless contraindicated
* patient refuses
 limited life expectancy from other non-reversible diseases

» Resolution of symptoms is not a reason to delay/cancel
reperfusion



STEMI Management Algorithm

Hospital fibrinolysis:
Door-to-Needle within 30 min

Not PCI
_ capable

Onest of 9.1-1 EMS on-scene
symptoms EMS »1 * Encourage 12-laud ECGs
of STEMI Dispatch * Consider prehospital fibrinolytic if
capable and EMS-to-needle within 30 min
Goalst
EMS on
Patient Dispaich - :cen:’ EMS transport EMS transport: EMS-40-Balloon within 90 min
e <&

5 min after 1 min Within  Prehospital fibrinolysis: Patient self-transport: Hospktal Door-to-Balloon within 90 min

symptom onset 8 min EMS-to-Needle within 30 min

Total ischemic time: Within 120 min*
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Door-In-Door-Out
DIDO Performance Measure

 Accountability for hospitals transferring to PCI facility
 Impacts “First contact to balloon time”

ACTION Registry Transfers
(n=14821)
DIDO and In-Hospital Mortality

DIDO <30 min DIDO > 30 min
2.7% Mortality 5.9% Mortality
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Some Definitions
Importance of Strategy

Rescue PCI

* No thombolytic  PCI after failed « Thrombolytic

« Thrombolytic
therapy given thrombolytic therapy

therapy given
as stand-alone
reperfusion
therapy

therapy followed by
elective routine

angiography =
PCI
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35-Day Mortality Reduction with Thrombolysis
58,600 Patients — 9 Trials

True for:
BBB

Anterior Ml

_J—- Inferior M
18% Reduction

Mortality

Mortality
9.6% higher in ST
depression

P<0.00001 PLACEBO
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Why Consider Primary PCI?
Shortcomings of Fibrinolysis

Thrombolytic
“Ceiling”

e Normal TIMI 3

Hemorrhagic
Complications

* 1% IC bleeding

Elderly

* Most to gain

flow In only 50% (frequently fatal)

e Vascular, GI, GU

from reperfusion

« Up to 40% have
contraindications
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Contraindications to Fibrinolysis

s

« Any prior IC hemorrhage  Oral Anticoagulant therapy

« Known structural cerebral vascular « Severe HTN (SBP >180, BPD >110)

disease (e.9. AVM, aneurysm) » Traumatic or prolonged CPR
« Known malignant IC neoplasm (>10min)

» Ischemic CVA <3 months ( except Internal bleeding w/in 2-4 wks
w/in 3 hrs) Non-compressible vascular puncture
« Significant closed head/facial Pregnancy

trauma<3mo Prior ischemic stroke >3 mo
« Suspected aortic dissection Active Peptuc Ulcer

 Active bleeding (excluding menses)

Consider Primary PCI
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Time to Reperfusion

Thrombolysis

‘
Benefit

Benefit

> 2 Hours
PPCI

< 2 Hours
Lysis or PPCI
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PTCA in Acute M

* Thrombolyti
,PT&m "> Randomized Stents Randomized Stents+  Stents +

trials trials of stents abciximab tirofibanor * ¥ Lytics
eptifibatide * GP llb/llla

 Stents




rombolysis vs. Stent+GPIlIb/IIIA
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Revascularization: Lytics vs. PCI

Death
Streptokinase
Fibrin-specific

Mon-fatal reinfarction
Streptokinase
Fibrin-specific

Stroke
Streptokinase
Fibrin-specific

Death, non-fatal
reinfarction, or stroke

Streptokinase
Fibrin-specific

T
1-5

H-I'I-"l

Thrombolytic
therapy better




Seconda Nationdl Registry or iviyocardiai

Infarctio
Relationship Between ortal}ig/ & Time to PTCA

Multivariate-adjusted odds of in-hospital morta

lity
p=NS p<0.02
between grou between grou
ps ps

. . . - 0-60 61-90 91-120 121-150 15
9122 >>1223 >3-4 >4-6 >6 1180 >180

Time (hours Time (hOUI‘S

N: 2176 6353 5718 5852 4680 2301 2230 5734
6616 4461 2627 5412



Early TIMI Flow Influences Mortality
Meta-analysis of 8 trials in 3969 patients

Mortality
(%)

0-1

2 3

TIMI flow grade
Anderson et al. Am J Cardiol 1996781 -




MACOINVASIVE : STREAM

ST-Segment-Elevation Myocardial Infarction
Patients Randomized to a Pharmaco-Invasive Strategy
or Primary Percutaneous Coronary Intervention

Strategic Reperfusion Early After Myocardial Infarction (STREAM)
1-Year Mortality Follow-Up

Peter R. Sinnaeve. MD. PhD: Paul W. Armstrong, MD: Anthony H. Gershlick, MD:
Patrick Goldstein. MD: Rebert Wilcox, MD: Yves Lambert. MD: Thierry Danays. MD:
Louis Soulat, MD: Sigrun Halvorsen, MD., PhD: Fernando Rosell Ortiz, MD, PhD:
Katleen Vandenberghe, PhD: Anne Regelin, PhD: Erich Bluhmki, PhD: Kris Bogaerts. PhD:
Frans Van de Wert, MD. PhD: for the STREAM investigators™*
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ST-segment elevation myocardial infarction, systems of care. An urgent Ommﬂ
need for policies to co-ordinate care in order to decrease
in-hospital mortality

Ali Osama Malik , Oliver Abela ®, Gayle Allenback €, Subodh Devabhaktuni ®, Calvin Lui ®, Aditi Singh 2,
immy Diep ®, Takashi Yamashita ¢, Ji Won Yoo 2, Sanjay Malhotra °, Chowdhury Ahsan >*

20.7%
9.7%
i I

PCI [n=3389) Thrombolytics  CABG [n=309) MNo STEMI related
(n=100) therapy (n=945)

STEMI-related thera )

Division A
Mortality | 36 (9.0%)
Fibrmolytic -
PCI| 251 (63.1%)

CABG | 48(12.1%)

No treatment [ 111(27.9%)

2
2

2
7

:
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2

In-Hospital Mortality Rate
2

Division C

-

i 255 (8.9%)
Fibenolytic 55(2.0%)
PCI| 2049 (74.8%)
CABG 235 (8.6%)

Notreatment | 516 (18.8%) 1';5%5“"

Fig. 1. Geographical divisions in the state of Nevada based on population density.

International Journal of Cardiology 240 (2017) 82-86

Contents lists available at ScienceDirect

International Journal of Cardiology



‘Should We Expect a Magic Marker?
What Would be a Magic Marker?

High 5%

High: >2 %

Intermediate: 0.5-2.0 %

Braunwald, JACC 2006
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TCFA in ACS are Usually Not Many
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Narula, Virmani, Shapiro: Braunwald’s Atlas of CV CT (2007)



Unstable Lesions are Located Proximally

Frequency (%)
50_ 61

= L | TFCA n=131
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Narula, Virmani, Shapiro: Braunwald’s Atlas of CV CT (2007)



EBT 5 year All-Cause Mortality
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Detection & quantification of calcium within the coron
ary vessels

R Calcification in the vessel wall is an indicat
R or of degree of damage that has occurred
v 1mte o the vessels.

STND Ph:75% (No Filt.)

OL171 LAO 31 CRA

A high calcium score is consistent with a
oderate to high risk of coronary artery d
sease.

A negative calcium score is predictive of
h comparatively very low incidence of cor
onary artery disease.

No WOl

kw 120

ma hiod.

Rot 0.35s/CH 4 4mmirot

OB 025115 2o he coronary arteries are seen similar to a
1252ds e . Sccn OoNn a regular catheter angiogram.



Question 1

A 70yo male presents with intermittent central chest pressure beginning at rest last

evening and is now pain free. He takes aspirin for “arthritis” and treatment for
diabetes and hypertension.

HR is 90 and BP 112/80. Exam is unremarkable except for expiratory wheeze.

ECG shown below. His initial cardiac troponin T is 0.5 ng/mL (normal <0.01) and
creatinine 1.8 mg/dL.

| R | | | B Y
._.."‘L T ‘MJLN _,./’N\_,,.,__,_/—JL/\.. .,,__,.__/-\Jq\_/’ \\,—————/\IL__/\x—————/\ﬂr_,_;/\\ s = SN "____/- -
2 Vs

avL v

| 1 '
-~ e ,v,...jkv\_v,m-———v\,fLJ" "-—r-—“‘“‘""""—’\"/}r“—‘— VJ;L =N S ____.../\JL_/-\ _—.__._A}/\’\/\ M..-—JL i Sy
| ; ; avF V3 V6




Ischemia-Guided vs Early-Invasive Strategy

AR OO

ICTUS (2005) m (2002)
VANQWISH [EELE) MATE m

25% Relative I\/Iortallty Rlsk Reduction
Over 2 Years!

' (2001)

| (1999)

Wel of
the evidence

Favors ' Favors Early- Invasive
“Conservative” No difference n=7,018
n=920 n=2,874
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Non-Coronary Troponin Elevation

Cardiac contusion, or other trauma including or subarachnoid hemorrhage

surgery, ablation, pacing, etc Infiltrative diseases, eg, amyloidosis,
Congestive heart failure — acute and chronic haemochromatosis, sarcoidosis, and
Aortic dissection scleroderma

Inflammatory disease, eg, myocarditis or
myocardial extension of endo-/pericarditis

Drug toxicity or toxins

Critically ill patients, especially with
respiratory failure or sepsis

Burns, especially if affecting >30% of body
Pulmonary embolism, severe pulmonary surface area

hyperten_smn Extreme exertion
Renal failure

Acute neurological disease, including stroke

Hypertrophic cardiomyopathy
Tachy- or bradyarrhythmias, or heart block

Apical ballooning syndrome
Rhabdomyolysis with cardiac injury

MAY O
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TIMI Risk Score Predicts Outcome*
14-Day Event Rates

TIMI Score
(1 pt each)

Tcardiac biomarkers
>2 CP epsd In 24hrs
>3 CAD risk factors
Age >65
 ASAw/In 7 days
* Prior CAD = A
» ST-segment deviation

Death, M, Ischemia requiring
revascularization at 14 days (%0)

TIMI Score

*TIMI risk score now validated in 6 trials Antman EM, et al. JAMA 2000: 284:835-842



Iversal Definition of Ml

Plaque rupture with thrombus Figure 1 Type 1 and type 2 myocardial infarctions.

o -

Vasospasm or endothelial dysfunction

“ < Mitype 2 Type 3 : Death with

Fixed atherosclerosis and M |
supply-demand imbalance

- < mrype2 Type 4 : Post PCl or S

T

Supply-demand
imbalance alone

_ < mrtype? Type 5 CABG related




TIMI Risk Score Predicts Outcome*
14-Day Event Rates

TIMI Score
(1 pt each)

Tcardiac biomarkers
>2 CP epsd In 24hrs
>3 CAD risk factors
Age >65
 ASAw/In 7 days
* Prior CAD = A
» ST-segment deviation

Death, M, Ischemia requiring
revascularization at 14 days (%0)

TIMI Score

*TIMI risk score now validated in 6 trials Antman EM, et al. JAMA 2000: 284:835-842



Therapy iIn NSTEMI ACS 1s Complex

Anticoagulant UFH LMWH Fondaparinux Bivalirudin

Clopidogrel
(dose)

IV Antiplatelet None Abciximab Tirofiban Eptifibitide

Antiplatelet ASA (dose) Prasugrel Ticagrelor

Cath Strategy Immediate Early Delayed Never

256 Different Combinations with
different effects on bleeding and
thrombosis risk!
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Currently Available Oral Antiplatelet Ag
ents

DRUG CLASS CLINICAL CHARACTERISTICS




Platelet Inhibition Related to the
Risk of Ischemic and Bleeding Events
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Early Invasive vs Ischemia-Guided Strategy
Selection Factors and Timing

Immediate
Invasive
<2 hrs

> Refractory > Low Risk score > GRACE >140 > DM

Angina GRACE <109 > Rise Trop. > CKD 3+
> New Heart TIMI1or0 > New ST dep (GFR <60)
Failure > Neg Tn Female > EF <40%

Ischemia Early Invasive ==Y Delayed Invasive
Guided <24 hrs 25-72 hrs

> Worse MR > Patient pref. > PCIl w/in 6
> Hemodynamic mo
Instability > Prior CABG
> Sustained VT
or VF

MAYO
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Consclusion: Therapeutic Treatment Options for ACS

e STEMI:

* Thrombolytic therapy

* Percutaneous coronary intervention (PCT)
» Combination of thrombolytics+PCI
 Coronary artery bypass surgery

* Non-STEMI/USA; Evaluate ; antipaltelet, anticoagulati
on; GDMT and Decide on Revascularization-Early!



