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Prehospital Issues

Prehospital 12-lead ECG by ACLS
Prehospital fibrinolysis (RRR ~ 15%)

Reperfusion “checklist” by ACLS providers that
IS relayed with the ECG to a predetermined
medical control facility and/or receiving hospital
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Prehospital Issues

Prehospital destination protocols

Patients with STEMI who have cardiogenic
shock and are <75 yrs old should be
brought immediately or secondarily
transferred to facilities capable of cardiac
catheterization and rapid revascularization

within 18 hrs of shock




QUESTION 1

A 78 year old woman presents to a PCI capable tadspi
with 6 hours of weakness, diaphoresis, and dyspnea.

HR 105 irr, BP 86/72, RR 24/min
JVP 10 cm, bilat rales 1/3 up, distant S1,52, extf.coo

ECG: ST with PVCs, LBBB, LAD
CXR: Pulmonary edema




QUESTION 1

Which of the following treatments would
you advise?

A. IV metoprolol
B. IV nitroglycerin
C. IV enalaprilat
D. IV morphine
E. PO Ibuprofen
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NSAIDS

Patients routinely taking NSAIDs (except for aspirin,
both nonselective as well as COX-2 selective agents
before STEMI should have those agentdiscontinuedat
the time of presentation with STEMI because of the
Increased risk of mortality, reinfarction, hypertension,
heart failure, and myocardial rupture associated wih
their use.

NSAIDs (except for aspirin), both nonselective as Wes
COX-2 selective agentsshould not be administered
during hospitalization for STEMI because of the
Increased risk of mortality, reinfarction, hypertension,
heart failure, and myocardial rupture associated wih
their use.




Nitroglycerin

I lla llb Il Nitrates should not be administered to patients wit  h:

II C » systolic pressure < 90 mm Hg or to 30 mm
Hg below baseline
" severe bradycardia (< 50 bpm)
* tachycardia (> 100 bpm)
© suspected RV infarction .

I lla lib 11T Njtrates should not be administered to patients

I who have received a phosphodiesterase inhibitor
for erectile dysfunction within the last 24 hours

(48 hours for tadalafil).




Beta-Blockers in STEMI

2004 Guidelines 2007 Guidelines
Class |
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JACC 2007;292: 45, 55, & 89
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Beta-Blockers

IV beta blockers should not be administered
to STEMI patients who have any of the
following: 1) signs of heart failure, 2)
evidence of a low output state, 3) increased
risk* for cardiogenic shock, or 4) other
relative contraindications to beta blockade
(PR interval greater than 0.24 seconds,
second- or third-degree heart block, active
asthma, or reactive airway

disease).



COMMIT: Effects of METOPROLOL on Death

45,852 Patients p/w AMI w/in 24 hrs; ASA,; Iytic thera py (~1/2)

Randomized to metoprolol (5 mg IV g 5 min x 3,
50 mg PO g 6 hr x 4, then 200 mg XL gd) or placebo

Cause(s) Metoprolol Placebo Odds ratio & 95% CI
(22,929) (22,923) Metop. better Placebo better

Arrhythmia 388 (1.7%) 498 (2.2%) ——
Shock 496 (2.2%) 384 (1.7%)

Other causes 890 (3.9%) 915 (4.0%) S

ANY DEATH 1774 (7.7%) 1797 (7.8%) 4

L O O Y IO O
04 07 10 13 16 1.9

COMMIT Collaborative Group. Lancet. 2005;366:1622.




QUESTION 1a

A 78 year old woman presents to a PCI capable tadspi
with 6 hours of weakness, diaphoresis, and dyspnea.

HR 105 irr, BP 86/72, RR 24/min
JVP 10 cm, bilat rales 1/3 up, distant S1,52, extf.coo

ECG: ST with PVCs, LBBB, LAD
CXR: Pulmonary edema




QUESTION 1a

In addition to an IABP and coronary angiograpiyich
of the following management strategies would you
advise?

. IV fibrinolytic

. PClI

. IC fibrinolytic

. IV 2b/3a + half-dose fibrinolytic




QUESTION 1a

In addition to an IABP and coronary angiograpiyich
of the following management strategies would you
advise?

. IV fibrinolytic

. PCI

. IC fibrinolytic

. IV 2b/3a + half-dose fibrinolytic
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Reperfusion

STEMI patients presenting to a hospital with
PCI capability should be treated with primary
PCI within 90 minutes of first medical contact
as a systems goal.

STEMI patients presenting to a hospital
without PCI capability and who cannot be
transferred to a PCI center and undergo PCI
within 90 minutes of first medical contact
should be treated with  fibrinolytic therapy
within 30 minutes of hospital presentation as
a systems goal unless fibrinolytic therapy Is
contraindicated.



PCI vs Fibrinolysis for STEMI:
Short Term Clinical Outcomes
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M Fibrinolysis
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Keeley et al. The Lancet 2003;361:13.




Reperfusion Options for STEMI Patients
Select Reperfusion Treatment.

If presentation is < 3 hours and there is no delay to an invasive strategy,
there is no preference for either strategy.
Invasive strategy generally preferred

" Skilled PCI lab available with surgical backup
Door-to-balloon < 90 minutes

2 High Risk from STEMI
Cardiogenic shock, Killip class 3

" Contraindications to fibrinolysis, including
iIncreased risk of bleeding and ICH

* Late presentation
> 3 hours from symptom onset

" Diagnosis of STEMI is in doubt
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Primary PCI for STEMI:
Specific Considerations

Medical contact—to-balloon or door-to-balloon
should be within 90 minutes.

PCI preferred if > 3 hours from symptom
onset.

Primary PCI should be performed in patients
with severe congestive heart failure (CHF)
and/or pulmonary edema (Killip class 3) and
onset of symptoms within 12 hours.
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Primary PCI for STEMI:
Specific Considerations

Primary PCI should be performed in patients
less than 75 years old with ST elevation or

LBBB who develop shock within 36 hours of
MI and are suitable for revascularization that

can be performed within 18 hours of shock.




Primary PCI for STEMI:
Specific Considerations

Primary PCI is reasonable in selected patients 75

| lla b 1l years or older with ST elevation or LBBB who
I develop shock within 36 hours of M|l and are

suitable for revascularization that can be

performed within 18 hours of shock.




THROMBOLYTIC AGENTS

CHARACTERISTIC

t-PA r-PA TNK-t-PA

Fibrin Specificity

T 1/2 (min)

Dose

PAI-1 Resistance

Genetic Alteration

++ + +++

4-6 18 20

Bolus
X2 X1

? Yes

Deletions Deletions
AA Subst.

t-PA = Alteplase
r-PA = Reteplase
TNK-tPA = Tenecteplase

Ross AMCIlin Card 1999; 22:165




Contraindications and Cautions
for Fibrinolysis In STEMI

Absolute > Any prior intracranial hemorrhage

Contraindications . _
Known structural cerebral vascular lesion

(e.g., arteriovenous malformation)

» Known malignant intracranial neoplasm
(primary or metastatic)

> Ischemic stroke within 3 months EXCEPT
acute ischemic stroke within 3 hours

NOTE: Age restriction for fibrinolysis has been remo ved.




Contraindications and Cautions
for Fibrinolysis In STEMI

Absolute ' Suspected aortic dissection

Contraindications _ _ _ _ _
(cont.) ' Active bleeding or bleeding diathesis

(excluding menses)

" Significant closed-head or facial trauma
within 3 months




ACC/AHA 2007 Focused Update for STEMI

Recommendation
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Thienopyridine Therapy

Clopidogrel 75 mg/dadded to ASA regardless of whether
reperfusion with fibrinolytic therapy or no reperfusion
therapy.

Clopidogrel should be continued forat least 14 days

If patients <75 yrsof age who receivdibrinolytic or who do
not receive reperfusion, reasonable to administerraloading
dose ofclopidogrel 300 mg

Long-term maintenance therapy €g, 1 year) with clopidogrel
(75 mg/d) is reasonable
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COMMIT : Clopidogrel (75 mg gd) in AMI

45,851 Patients p/w AMI w/in 24 hrs; ASA; lytic thera py (~1/2)

Placebo (10.1%)

Clopidogrel (9.3%)

9% relative risk
reduction (P=.002)

Mortality (%)

14
DEVA

Placebo (8.1%)

Aﬁ;;CIropidogrel (7.5%)

7% relative risk
reduction (P=.03)

14
BEVS

COMMIT Collaborative Group. Lancet. 2005;366:1607.




ACC/AHA 2007 Focused Update for STEMI

Recommendation
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Anticoagulant Therapy

A
E

In setting of fibrinolytic Rx, anticoagulatefor a minimum of 48
hrs and preferably for duration of hospitalization, up to 8 days
(regimens other than UFH arerec if Rx given for >48 hrsb/c of
risk of HIT w/ prolonged UFH).

Regimens include:

UFH X% 48 hrs
Enoxaparin (adj for age & CrCl) x dur of hosp or 8 days

Fondaparinux x duration of hosp or 8 days

Because of risk of catheter thrombosidpndaparinux should
not be used as sole anticoagulant to support

PCI. An additional anticoagulant with anti-lla activity should
be administered.




Ancillary Therapy to Reperfusion

IV Unfractionated heparin (UFH):
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CII » Patients undergoing PCI or surgical
revascularization

CII ' After alteplase, reteplase, tenecteplase

BII ' After streptokinase, anistreplase, urokinase in
patients at high risk for systemic emboli.

DOSE: 60 U/kg bolus (max 4000 U), 12 U/kg/hr infusn
(max 1000 U/hr) to aPTT of 1.5-2.0 x control




Primary End Point
Death or Nonfatal M|

UFH (n=10,223) x 48 hrs
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17% RRR

ENOX (n=10,256) x
duration of hosp or 8 d
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Excess bleeding with ENOX vs. UFH

10 Days 15
Antman EM et al. NEJM 2006;354:1477




Fondaparinux in STEMI: OASIS-6

Stratum 1 (no UFH indicated)
P<.05 14.0%

0]
At 30 Days 11.2%

P=.008
11.2%

Death or M

Fondaparinux Placebo (n=2835)
(n=2823)

=
o
=
©
O
O

Stratum 2 (UFH indicated)
P=NS
8.3% 8.7%

Fondaparinux Control (placebo
" 9 days or UFH ~ 48
n=6036 hours)

n=6056

Death or Ml

Fondaparinux UFH (n=3221)
Yusuf et al. JAMA. 2006:295:1519-1530. (n=3213)
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Glycoprotein llb/Illa Inhibitors

It is reasonable to start treatment with
abciximab as early as possible before
primary PCI (with or without stenting) in

patients with STEMI.

Treatment with tirofiban or eptifibatide
may be considered before primary PCI
(with or without stenting) in patients with

STEMI.




Bivalirudin vs. UFH + GP2B3A for 1° PCI

Stone GW et al. for the HORIZONS-AMI Investigators. NEJM 2008;358:2218-30




No Benefit to “Facilitated” PCI

Primary PCI (n=793)  Abciximab (n=810) Abciximab+reteplase (N=813)

187 14.5

14 1 HR=0.91[0.67, 1.23]

12 1 10.7 105

Death, VF, CS, CHF, MI Complications Major and Nonmajor
Bleeding

VHF=ventricular fibriIlall%lg?w,v(]:‘gicardiogenic shock,

CHF=congestive heart failure,
ED=visits to emergency department. Ellis SG, etal. N Engl J Med . 2008;358:2205-2217.
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Rescue PCI

Rescue PCI should be performed in patients
less than 75 years old with ST elevation or
LBBB who develop shock within 36 hours of
MI and are suitable for revascularization that
can be performed within 18 hours of shock.

Rescue PCI should be performed in patients
with severe CHF and/or pulmonary edema
(Killip class 3) and onset of symptoms within
12 hours.




PCI After Fibrinolysis

In patients whose anatomy is suitable, PCl should b e
performed for the following:

| lla Ilb Il

CII * Objective evidence of recurrent Ml

.~ Moderate or severe spontaneous/provocable
BII myocardial ischemia during recovery from
STEMI

B II ., Cardiogenic shock or hemodynamic
Instability.




Rescue PCI

427 STEMI Pts receiving lytic (60% SK, 26% RPA, 12% TPA, 2% TNK) & UFH
and with <50% ST Res by 90 min
Median ~7 h after lytic , stents in ~2/3, GP 2b/3a in ~1/2

1.00

Rescue PCI 84.6%
0.90 95% ClI, 78.7-90.5

0.80

Conservative therapy 70.1%
95% Cl, 62.5-77.7
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Repeated thrombolysis 68.7%
95% ClI, 61.1-76.4

| | | | | | | |
20 40 G10) 80 100 120 140 160

Days After Randomization

REACT. Gershlick A. etal. NEJM 2005;353:2758-2768




Benefit of Routine Angio w/in 24 Hrs of Lysis

P=0.004

GRACIA-1, Lancet 2004; 364:1045




Benefit of Routine PCI w/in 6 h of Lysis

e 1059 high-risk STEMI
Pts Rx'd with lytic

Rand. to immed
transfer w/ PCI w/in
6 h or rec for cath
w/in 2 wks (earlier if
needed)

Transfer-AMI, NEJM
2009:360:2705-18




But Not of Routine PCI of Occluded
Infarct-Related Artery > 3 Days Later

OAT, NEJM 2006;355:2395




| Ila 1ib Il

PCI after Fibrinolysis

PCI of a hemodynamically significant stenosis in a
patent infarct artery greater than 24 hours after S  TEMI
may be considered as part of an invasive strategy.

PCI of a totally occluded infarct artery greaterth  an 24
hours after STEMI is not recommended in

asymptomatic patients with one- or two-vessel diseas e
If they are hemodynamically and electrically stable and
do not have evidence of severe ischemia.




Thrombus Aspiration Reduces Mortality

12 — Conventional PCI

Thrombus-Aspiration
10

™~

/J/—,Tg-r-ank P =0.040

-

oo

<)
S
>
=
©
e
o
=

200 300 400
Time (days)

Vlaar PJ, et al. Lancet. 2008;371(9628):1915-1920.




ACE-I/ARB: Within 24 Hours

| 12 10 1A ACE inhibitor should be administered orally

AII within the first 24 hours of STEMI to the following
patients without hypotension or known
contraindications:

Y Anterior infarction

D)

Pulmonary congestion

> LVEF<0.40

' ”Iaib "' An ARB should be given to ACE-intolerant patients

with either clinical or radiological signs of HF or LVEF
< 0.40.




QUESTION 2

A 68 year old woman develops recurrent chest
pain, fever, and a pericardial rub on day 3 after a
IP STEMI. She has a history of GERD. Which of
the following treatments would you advise?

A. Low dose celecoxib
B. Ibuprofen

C. Aspirin

D. Prednisone
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UAP/NSTEMI




2 TIMI Risk Score For UA/NSTEMI

Hosmer-Lemeshow 3.56 , P=0.89

e Age>065Yy
> 3 CAD Risk Factors C Statistic = 0.65
Prior Stenosis > 50 % S fireme [P <l
ST deviation
> 2 Anginal events <24 h
ASA in last 7 days
Elev Cardiac Markers
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Antman EM et al JAMA 284 : 835, 2000




2007 ACC/AHA UA/NSTEMI Guideline Revision

Algorithm for — _ —
. . Diagnosis of UA/NSTEMI Is Likely or Definite
Patients With !

ASA (Class I, A)
UA/N STE M I Clopidogrel if ASA intolerant (Class I, A)
Managed by
Select Management Strategy

an Initial 7

Proceed With an
Initial
Conservative

: Invasive Strategy Strategy
Invasive Initiate A/C Rx (Class I, A)

Strategy Acceptable options: enoxaparin or UFH (Class I, A)

bivalirudin or fondaparinux (Class I, B)

Prior to Angiography
Initiate at least one (Class I, A) or both (Class | Ia, B) of the following:

Clopidogrel
IV GP llb/llla inhibitor
Factors favoring administration of both clopidogrel and GP lIb/llla inhibitor include:
Delay to angiography
High risk features
Early recurrent ischemic discomfort

v

Proceed to Diagnostic Angiography

Reprinted with permission from Anderson JL, et al. J Am Coll Cardiol. 2007;50:652-726.




Invasive vs. Conservative Strategy

INVASIVE CONSERVATIVE

3 # 3 #
| 4

1. Refractory angina
2 Hemodynamic or electrical 1. Low TIMI or GRACE Risk score
Instability 2. Patient or physician preference in

3. - risk of ischemic events absence of high-risk features

a. Recurrent angina, angina at rest or
with low-level activity

b. High-risk features on stress test
c. Troponin A

d. ST depressions

e. — TIMI or GRACE risk score

f.

Heart failure; low EF; new or
worsening MR

PCI in past 6 mos, prior CABG




2007 ACC/AHA UA/NSTEMI Guideline Revision

Algorithm for Patients with UA/NSTEMI Managed by
an Initial Conservative Strategy

Diagnosis of UA/NSTEMI is
Likely or Definite

v
Proceed with

ASA (Class |, LOE: A)
Clopidogrel if ASA intolerant (Class |, LOE: A)
Invasive

Select Management Strategy Strategy

Conservative Strategy
Initiate A/IC Rx (Class I, LOE: A):
Acceptable options: enoxaparin or UFH (Class |, LOE
A) or fondaparinux (Class |, LOE: B), but enoxapari nor
fondaparinux are preferable (Class IIA, LOE: B)

Initiate clopidogrel (Class |, LOE: A)
Consider adding IV eptifibatide or Anderson L. 3 Am Goll Cardiol
tirofiban (Class lib, LOE: B) 2007;50:¢1-157. Figure 8




ACC/AHA 2007 Guidelines for
Unstable Angina / NSTEMI

Recommendation

| nanb i Thienopyridine & GP 2b/3a Therapy
.II Upstreanctlopidogrelor GP 2b/3a if INV strategy

UpstreantlopidogrelandGP 2b/3a if INV strategy

ClopidogrelandGP 2b/3a if PCI

Immediateclopidogrelif CONS strategy

GP 2b/3a in addition to ASA & clop if CONS strateg

If angiography planned after initial CONS strategy,
clopidogrelor GP 2b/3a upstream of angiography

If angiography planned after initial CONS strategy,
upstream GP 2b/3a in addition to ASAclbpidogrel




CURE Study

Primary End Point
MI/Stroke/CV Death

Placebo l 20%

Relative Risk
Reduction

+ ASA*

Clopidogrel
+ ASA*

P = 0.00009"
N=12,562
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6 9
Months of Follow -Up

The CURE Trial Investigators. N Engl J Med. 2001;345:494-502.




CURE: early benefit of clopidogrel

34% RRR
P=0.003

Clopidogrel

x
)
Y4
=
%
=
~~
o)
=
®©
N
©
L
)
=
I
>
S
-
O

| | | | | |
12 14 16 18 20 22 24
Hours After Randomization

Yusuf S et al. Circulation. 2003;107:966-972




Variable Response to Clopidogrel

24 Hours After 300mg Clopidogrel
“Resistance” = 31% N=96, Elective PCI
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DPlatelet Aggregation Before and After Clopidogrel (%

“Resistance” = 10% Dplatelet aggregation
Gurbel PA et al., Circulation 2003;107:2908-2913




Clopidogrel Responsiveness and Recurrent
CV Events in STEMI

Reduction in Aggregate Size

Quartiles  1st 2nd 3rd 4th
n=15 n=15 n=15 n=15

120 “Clopidogrel Resistance” 0% : : :
100 -5% -
1 -10% -
80 -15% - -9%
60 ‘ -20% -
= -22%

ADP-induced Platelet Aggregation

407 -30% -

0 - 0,
207 1st Q - 2nd Q &~ 3rd Q & 4th Q e P<.05 28%
0 . . . , : ]

2 3 4 5 -50% - -45%

DEVA

% of Baseline
% of Patients

Six Months Recurrent CVS Events
40%

% of Patients

0% 0%

1st 2nd 3rd 4th Quartiles
() n=15 n=15 n=15

Matetzky S, et al. Circulation . 2004;109:3171-5.




ClopidogrelWith or Without PPI

Cumulative Risk of All -Cause Mortality and Recurrent ACS

Neither clopidogrel nor PPI
* = = PPI without clopidogrel
Clopidogrel + PPI
- . == Clopidogrel without PPI
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90 180 270 360 450 540 630 720 810 900 990 1080
Period Since Discharge (days)

| Observational Study - VA Database

Ho et al. JAMA. 2009;301:937-944.




Thienopyridines and PPIs

O’Donoghue M et alLancet2009; 374. 989-97.




CYP2C19 & Stent Thrombosis

HR 3.09
(95% CI 1.19-8.00)
P=0.015

CYP2C19 Reduced-Function
Allele Carriers

Non-carriers
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180 270 360
Days After Randomization
Number at Risk:
Non-Carrier 1014 1004 1001 989 885
Carrier 375 368 366 359 316

* Carriers ~30% of the population Mega JL et al. & Sabatine MS. N Engl J Med 2009:360:354-62.




ARMYDA-2 Trial

Primary composite of death, Ml, or

255 patients with stable CAD target vessel revascularization
or NSTEMI prior to PCI _

13% received GP lIb/llla inhibitors P=.041

20% received drug-eluting stents 12

|\

Randomized 4-8
Hours Pre-PCl

[\

Event Rate (%)

High Standard
Loading Dose Loading Dose
of Clopidogrel of Clopidogrel

600 mg Pre-PClI 300 mg Pre-PCI

High Dose  Standard Dose

Patti et al. Circulation . 2005:111:2099




VASP-Guided PCI

Kaplan-Meier Curve of Freedom of Definite Stent MACEs During 1-Month Follow-up
Thrombosis Survival According to Groups ] Control group (n=214)

100 ] VASP-guided group (n=215) 9|:0’/0<-001

98 Log rank P<.01

96
N

o P=.06 P=.06

Control group
VASP-guided group —

2.3%

92

0.0% 0.5% 0.0% 0.5%
90 . (0] —l . (0] —l

1I0 2|0 36 CV Death - M ' Urgent " All MACEs

Revascularization

BDEVS

Loading dose of 600 mg clopidogrel given. Up to 3 additional doses
of 600 mg clopidogrel given in VASP -guided group

MACEs=major adverse cardiovascular events.
Bonello et al. Am J Cardiology. 2009;103:5-10.




Chemical structures of novel antiplatelet age
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Prasugrel

Wiviott SD et al. N Engl J Med 2007;357:2001-2015




Ticagrelor

Wallentin L et al. N Engl J Med 2009;361:1045-1057




Biotransformation and Mode of Action of
Clopidogrel, Prasugrel, and Ticagrelor

Schomig A. N Engl J Med 2009;361:1108-1111




GP llb/llla Inhibitor During Medical Rx and After R(
CAPTURE, PURSUIT, PRISM-PLUS

Medical Rx Post PCI

N=12,296 N=2754

P=0.001 — Control P:O'OO]; 8.0%

= GP lIb/llla inhibitor

4.3%
2.9%

=
o
e
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0 +24 h +48 h +72 h +24 h +48 h

Boersma et al. Circulation . 1999;100:2045-2048.




ACC/AHA 2007 Guidelines for
Unstable Angina / NSTEMI

Recommendation

| lla lib 1l Anticoagulant Therapy

If INV strategy selected:
UFH or enoxapariror

Bivalirudin or fondaparinux

If CONS strategy selected:
Enoxaparinr UFH or

Fondaparinux

If CONS strategy & risk of bleedingfondaparinux

B
°
B
B

If CONS strategyenoxapariror fondaparinuxpreferable to UFH,
unless CABG is planned w/in 24 h
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Fondaparinux: Efficacy & Safety

Primary Endpoint

D/MI/RI —

——

—

—

HR: 1.01
—1 (0.90-1.13)

r

-
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Bivalirudin in NSTE ACS
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TIMACS

3031 Patients with NSTEACS
Cath w/in 24 h (median 14 h) or >36 h (median 50 h)
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Mehta SR et al. NEJM 2009;360:2165-75




PROVE IT— TIMI| 22

Pravastatin 40 mg
(avg achieved LDL = 95 mg/dl)
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Atorvastatin 80 mg
(avg achieved LDL = 62 mg/dl)
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16% RR
(P = 0.005)
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Months of Follow-up
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