Controversies on Primary
angloplasty in STEMI




« C.C: ongoing squeezing chest pain
« D:for 2 hours
* Risk factors

— Current smoker ( 40 PYs)

— Hypercholesterolemia (+)




 Physical examination
— BP: 142/ 96 mmHg, Pulse: 68 /min
— Regular heart beat without murmur

e Stat lab. data
— Troponin stick negative
— CK-MB : 3.40 ng/ml (upper limit 6.3 ng/ml)
— Troponin-l : 0.13 ng/ml (upper limit 0.2 ng/ml)







The key point of decision is the feasibility of primary PCI

In hospital with Cath. Lab.
Thrombolysis vs Primary angioplasty

In hospital without Cath. Lab.
Thrombolysis vs transfer for Primary angioplasty




Myocardial salvage
First 2 hours from pain onset is critical

1. Time is Myocardium
2. Infarct Size is Outcome
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Goal: Myocardial Salvage Goal: Open Infarct-Related Artery

Gersh BJ, et al. JAMA. 2005;293:979.
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Primary PCIl vs. Thrombol

Primary PCI
or

Benefit Thrombolysis

“Presentation delay” “Treatment delay”

(froﬁm Sx onset to ER (from ER to balloon)




The best treatment is tailored to patient
Reperfusion Option for STEMI

Time since Risk of STEMI Risk of Time required

symptom fibrinolysis for transport
onset to a skilled

PCl lab




Presentation delay and 30-day mortality
(Pooled Analysis)
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Thrombolysis

N =6763

3-6 h 6-12 h
Boersma et al. EHJ 2006
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PCI for Cardiogenic Shock
SHOCK Trial

P <0.03 P<0.03
63 66

Mortality (%)

30-Day  6-Month  12-Month

Hochman J, et al. N Engl J Med. 1999;341:625; Hochman J, et al. JAMA. 2001 ;285:190.
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Consider a

Mortality Based on Age and
Treatment
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Grines C, et al. Am Heart J. 2003;145:47.
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Relationship between institutional primary PCI

volume and mortality

Cooperative Cardiovascular Project Medicare database
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Reduc PCl-related
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Time vs. Mortality
Door-to—-Balloon Time: NRMI-2

N = 27,080
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Cannon CP, et al. JAMA. 2000;283:2941.
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Mortality With 1° PCI vs. Time
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individual study
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Solid line = weighted meta-regression

P =0.006
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62 min Favors PCI
Favors Lysis
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For every 10 min delay to PCI: 1% reduction in mortality
difference vs. lytics

Nallamothu BK, Bates ER. Am J Cardiol. 2003:92:824.
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| llallb Il STEMI patients presenting to a hospital with PCI capability should
AII be treated with primary PCI within 90 minutes of first medical

contact.




e 51 old man with STEMI within 2 hrs of symptom onset at
hospital without cath. |ab.

1) Thrombolysis
2) Transfer for Primary angioplasty.




Initial ECG :

:







Initial ECG

j ECG Imdte fte PCI -
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Transfer for PPCI vs Thrombolysis
DANAMI- 2

DENMARK
5.4 mill. inhabitants

62% of the Danish
Population

5 PCI centers

24 referral hospitals

Transport distance \ ] o B
up to 95 US miles ¥f [ViY
mean 35 miles) 100 US miles

Yonsei Univsersity, Wonju College of Medicine




DANAMI - 2 Trial

Referral hospitals Angioplasty centers

Planned: 1,100 pts. Planned: 800 pts.

No transfer Ambulance
Transfer <3hr

Fibrinolysis  pCl Fibrinolysis  pCJ
(front loaded tPA) (front loaded tPA)

1,129 pts.




tPA
Cocap  VARREC R NTI 168 minutes

Pre-hospital Door-needle

PCI
(Transported) AN~ [REER] 229 minutes

Pre-hospital In-door Door-Balloon
Out-door

Transport

61 minute treatment delay

S R, Moon JC, Int J Cardiol. 2002:85:199-201




Primary end point within 30 Days
Referral hospitals: 1,129 patients

N
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Fibrinolysis
(front loaded tPA) 14.2° A)

Log rank: p=0.002
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Primary end point: Death or reinfarction or stroke
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Thrombolysis vs transfer to primary PCI within 90 min
(Maximum transport distance was 120 km)

Randomized national multicentre trial--PRAGUE-2

850 patients with acute STEMI presenting within <12 h to the
nearest community hospital without a catheter laboratory
Thrombolysis in this hospital (TL group, n = 421)
Immediate transport for primary angioplasty (PCI group, n = 429).




PRAGUE-2 study
Tertiary centers are located within 100Km from home




Time intervals from pain onset to reperfusion
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Outcomes in AMI Treated with
Local Lytic Therapy vs Transfer for Primary PCI
16 - 15.2%
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Transfer for PPCI vs Lytics
Mortality only

Transfer for PPCI vs Lytic: Death

PCI Lysis

No events/ No randomized

Maastricht SIT5 SI75
PRAGUE - 71101 14/99
Air PAMI 6/71 8/66
CAPTIM ; 20/421 16/419
DANAMI-2 52/790 59/782
PRAGUE-2 20/429 421421
Total g1 peooss 119/1,887  144/1,863

I | I | MINNEAPOLIS
Relativensk 0.2 0.3 0.5 0.7 1.0 t HEART

INsSTITIT




Transfer for PPCI vs Lytics
Composite end point

Transfer for PPCI vs. Lytic:

Death/Reinfarction/Stroke
PCI Lysis

No events/ No randomized

Maastricht 8/75 14/75
PRAGUE 81101 23/99
Air PAMI 6/71 9/66
CAPTIM 26/421 341419
DANAMI-2 63/790 107/782
PRAGUE-2 ‘ 36/429 64/421
Total  gegpeoonr O 14711,887  251/1,863
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STEMI patients presenting to a hospital without PCI capability and
who cannot be transferred to a PCI center for intervention within 90
minutes of first medical contact should be treated with fibrinolytic
therapy within 30 minutes of hospital presentation, unless
contraindicated.



EMS on
Patient Dispatch :0 ene) " EMS fran sport EMS tran;pon:EMs-to-BaIloon within 90 min
5 min after 1 min Within  Prehospital fibrinolysis: Patient self- transport: Hospital Door-to- Balloon within 90 min
symptom onset 8 min EMS -to-Needle within 30 min

m
Total ischemic time: Within 120 min*

*Golden Hour = First 60 minutes
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on time

HE2 0l A 2006F 12F JH Xl notify system>
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Result

<20074 3 2H2 notification cascade H3= time change>

Procedure time Phase | Phase I P value
(in primary PCI) 2006F 3E-6& (n=28) 20074 3&-6& (n=35)
hospital arrival time (min) 360.8+259.3 252.1+230.2 0.083

Door to cath. Room (min) e -=82°5 51.54+38.8 0.020
cath. Room to balloon (min) 21.3+9.6 22.3+10.8 0.699
Door to balloon (min) 98.61+34.9 3.3+ 4 1% 0.027

Total fluoro time (min) 10.6+6.9 13.3+6.2 0.117




Regional Systems of Care to Optimize
Timeliness of Reperfusion Therapy for STEMI:
The Mayo Clinic Protocol

Henry H. Ting, MD, MBA
Associate Professor of Medicine
Mayo Clinic College of Medicine

Division of Cardiovascular Diseases
Mayo Clinic, Rochester
August 14, 2007




Mayo Clinic STEMI Experience May 2004 to December 2006

New or Presumed New
ST-elevation or LBBB
N = 597

Refused
' 2 Research Consent
N =40

Other
Diagnoses
N =63

(Group A) (Group B) (Group C)
Saint Marys Regional Regional
Hospital Hospital Hospital
PCI PCI Fibrinolysis
N = 258 N =105 N =131




The NEW ENGLAND JOURNAL of MEDICINE

N Engl J Med 2006;355:2308-2320

SPECIAL ARTICLE

Strategies for Reducing the Door-to-Balloon
Time in Acute Myocardial Infarction

Elizabeth H. Bradley, Ph.D., Jeph Herrin, Ph.D., Yongfei Wang, M.S.,
Barbara A. Barton, R.N., Tashonna R. Webster, M.P.H., Jennifer A. Mattera, M.P.H.,
Sarah A. Roumanis, R.N., Jeptha P. Curtis, M.D., Brahmajee K. Nallamothu, M.D.,

David J. Magid, M.D., M.P.H., Robert L. McNamara, M.D., M.H.S .,

Janet Parkosewich, R.N., M.S.N., Jerod M. Loeb, Ph.D., and Harlan M. Krumholz, M.D.

ED physician activates the Cath Lab

Single call to activate the Cath Lab

Cath Lab operational within 20 minutes of activation

Real time data feedback for case review

Having attending cardiologist always on site

Pre_hosp|tal ECG o activate Cath L abwhile patiepgtjs.epn route




Saint Marys Hospital Emergency Department STEMI
Patients Treated with Primary PCI (2004-2006) Compared
with Historical Controls (2003)

1.00 1

Cumulative Probability

120 180 240 300

Door—to—Balloon (minutes)




Mayo Clinic Network

28 regional hospitals

'P, up to 150 miles away

lowe




Mayo Clinic FAST TRACK Protocol for Regional STEMI Patients

updated April 78, 2006

Criteria: New ST Elevation Myocardial Infarction or New LBBE: Regional

Step 1: STAT 12-lead electrocardiogram and brisf history & Please Document Times: STEMI
physical examination 1.  Chest Pain Onset Patlent

Step 2: Call St. Mary’s Emergency Dept. Referral Nurse 5. __ Amivalto Hospital
(507-255-2810) and they will arrange transport and connect

to-Cardiclogizt

Step 3: Fax ECG to St. Mary's Coronary Care Unit (507-255-5745) Showing ST Elevation

(may be zames as #3)

Aspirin 325 mg (four &1mg non-enteric coated chewable tablatz)
Nitreglycerin SL or IV PRN chest pain e Call to Activats
Cardiac Monitor Fast Track
Minimum of (2) penpheoral IV's TKO/zaline lock ] B e e e e

I Inclicated ) Onset of Onset of
Ifaz_ﬂ. Symptoms Symptoms
Fthmemy <3 hours >3 hours

—If Onsetof Symptoms=3 Hours; i Onsetof Symptoms =3 Hours,;

Thrombolysis Percutaneous Coronary Intervention

LEive Tull dose TNR or A Uo not gve TN or THA

Unfractiomated Heparin loading dose, Unfractio nated Heparin loading dose,
80 Unitskag IV (macdimum 4,000 Units) B0 Unitsfdag IV {(maximum 4,000 Units)

Heparin infusion, 12 Units/kghaour IV Heparin infusion, 12 Unitskghecur IV -
{maximum 1000 Unitsfaur) {maximum 1000 Unitsour) Thrombolysis Primary PCI

Metoprolol (Lopressor) Smg IV evary Metoprolol (Lopressor) 5ma IV every 5 prefer'ed* pl'efe rred+
5 minutes, hold if BP<100, HR<&0 minutes, hold if BP<100, HR<60

Give Clopidogrel (Plavix) 75mg x 1 Do net give Clopidegrel (Plavix)

Patiant transferred to St. Mary's CCL. Patient will ba transferrad to St. Mary's Cath
Cath Lab is not activated, unless patient Lab diractly. Cath Lab is activated. - - .
arives t CCU and il o roperuse Consicer aning Eptifibatide (Integriln) on If No If Rapid

ith alytic. route by Mayo ransport Team. . = = .
Do net give Eptifibatide (Integrilin) Contraindications Transport Available

Labs to be drawn and faxed to St. Many's Coronary Cara Unit (S07-255-5745)
CK-ME, Troponin, CBC, Electralytes, BUN, Cr, Glucose, INR, PTT, Portable CXR

Key Questions: Target Time Metrics: [ R R ey

1. Is this a STEMI and are we activating Fast Track protocol? Regional Door - to —ECG

H e ) » > ECG - to — Mayo One Activation .. . < 15 min
2. Is the patient receiving Thrombolysis or Primary PCI? Mayo Ome Activation - to ~ Door 2 :

3. For primary PCI, should we give Eptifibatide (Integrilin)? Door 2 — to — Balloon




Regional STEMI Patients Treated with Primary PCI or
Fibrinolysis May 2004 to December 2006 (n=236)
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Group A (Saint Marys Hospital PCI)
— Group B (Regional Hospital PCI)
Group C (Regional Hospital Fibrinolysis)
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 To reduce presentation delay
— Continuous education for population
— Improving emergent transport system
— Even distribution of clinics depending on territories
— Presentation delay is within 2hr from ongoing pain onset

e To reduce treatment delay
— Application of fast pathway approach on each hospital







