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Appendix A:  ECG Reading Center Protocol
A.1
Protocol
A.1.1
Introduction

The ECG Reading Center (CERC) for MESA will be reading the MI ECG’s that the Field Centers submit to the Coordinating Center. This set of readings will be compared against the clinical reads that the Physician Reviewers make during the Review Process. Any discrepancies between the two readings will be noted. The Coordinating Center will run the MI algorithm with the results from the ECG Reading Center. Cases where the MI diagnosis differs between the Physician Reviewers and the Reading Center will be adjudicated.
A.1.2
Protocol Description

A.1.2.1
Collection/Submission of ECG’s

Field Centers will obtain ECG’s as part of the event investigation process. All investigations that contain events that are eligible for review by a physician reviewer require that pertinent medical records and other documentation be submitted to the Coordinating Center. Which ECG’s should be scanned for hospitalized events is described on the Hospital Abstraction: Cardiac/PVD form and the corresponding question by question instructions (Appendix D.5). All ECG’s should have the date and time clearly indicated on them and must be legible after scanning. The Field Centers are responsible for checking that the ECG’s they scan meet these requirements. 

After documentation of the event (including ECG tracings) is scanned in to the database by the Field Center, image files are sent electronically to the Coordinating Center where they are retained for Review and Reading Center purposes. These image files will be sent by the Coordinating Center to the Reading Center in batches. 
NOTE: The Field Centers should not send hard copies of the ECG tracings to either the Coordinating Center or the ECG Reading Center.
A.1.2.2
Clinical Review of ECG’s

After an investigation has been completed, it is prepared for Review by the Coordinating Center. An ‘Event Packet’ is sent to the assigned Physician Reviewers for them to review for endpoints. Any “definite” or “probable” MI diagnoses require that the ECG’s for that investigation be read by the reviewing physician and coded. The clinical classifications are modified from the Minnesota rules for serial ECG’s. The physician completes the Cardiac/PVD Review form online and the Coordinating Center receives the data.
A.1.2.3
Transmission to Reading Center
The Coordinating Center will electronically send image files to the Reading Center of all ECG’s for investigations with a “definite” or “probable” MI. Clinical classification will not be sent to the Reading Center with the images. The Reading Center will not receive any information regarding chest pain or enzyme values.
A.1.2.4
Computerized Read by Reading Center

The Reading Center will code the ECG’s by computer using the criteria in Table A.2 (see below). The codes are electronically transmitted back to the Coordinating Center.

A.1.2.5
Comparison at Coordinating Center

After the Coordinating Center receives the computer classifications back from the Reading Center, it will be run through the MI algorithm. If the diagnosis obtained in this fashion is different from the Physician Reviewers diagnosis, than the cases will be adjudicated. The Reading Center and M&M committee will adjudicate the event to determine whether an MI occurred. Notification and documentation of this adjudication will be the responsibility of the Coordinating Center. 
A.1.2.6
Adjudication

If a case requires adjudication, the Coordinating Center will request a copy of the participant’s Baseline ECG from the Reading Center. This ECG will be sent (along with the entire Events packet) to a cardiologist on the M&M Committee. This doctor will determine if the case needs to be re-classified. The cardiologist will enter their diagnosis in online as a ‘Final’ entry. 
A.2 
Reading Center Criteria

A.2.1
Modified Minnesota Code rules for Evolving ECG patterns for the classification of Acute MI
The following Table A.2 indicates the criteria that will be used by the ECG Reading Center to classify MESA events thought to be MI’s.
Cardiac Pain Present 



     Cardiac Enzymes
	ECG Pattern
	Abnormal
	Equivocal
	Incomplete

or Missing
	Normal

	H1.  –MC Serial Change

          Q1, Q4, Q7
	Definite MI
	Definite MI
	Definite MI
	Definite MI

	H2.  –MC Serial Change

          Q2, Q3, Q5, or Q6

                     OR
          STE Serial Change STE1,STE2, STE R1,or STE R2

                     OR
          Serial Change LBBB*
	Definite MI
	Probable MI
	Probable MI
	No MI

	H3.    ST-T1 throughST-T7

                     OR
          R1ST-T to R7 ST-T

                     OR
          Q8
	Definite MI
	Probable MI
	No MI
	No MI

	H4.   Other ECGs, ECG absent

         or Uncodable
	Probable MI
	No MI
	No MI
	No MI

	H5.   Single ECG with diagnostic Q wave (MC 1.1.xor 1.2.x[except 1.2.6 or 1.2.8]

OR

LBBB[MC 7.1.1]
	Definite MI
	Probable MI
	No MI
	No MI


Cardiac Pain Absent 



     Cardiac Enzymes
	ECG Pattern
	Abnormal
	Equivocal
	Incomplete

or Missing
	Normal

	H1.  –MC Serial Change

          Q1, Q4, Q7
	Definite MI
	Definite MI
	Definite MI
	Definite MI

	H2.  –MC Serial Change

          Q2, Q3, Q5, or Q6

                     OR
          STE Serial Change –

          STE2, STE R1, STE R2

                     OR
          Serial Change LBBB*
	Definite MI
	Probable MI
	No MI
	No MI

	H3.    ST-T1-ST-T7

                     OR
          R1ST-T-R7 ST-T

                     OR
          Q8
	Definite MI
	Probable MI
	No MI
	No MI

	H4.   Other ECGs, ECG absent

         or Uncodable
	Probable MI
	No MI
	No MI
	No MI

	H5.   .   Single ECG with diagnostic Q wave (MC 1.1.xor 1.2.x[except 1.2.6 or 1.2.8]

OR

LBBB[MC 7.1.1]
	Probable MI
	No MI
	No MI
	No MI


A.2.2 Definitions of Terms
EVOLVING Q WAVE PATTERNS

Evolving Q1:  No Q-code in prior study ECG or first ECG in event set of ECG(s) followed by a record with a diagnostic Q-code (Minnesota Code 1-1-1 through 1-2-5 plus1.2-7)  OR any code 1-3-X  or 1-2-6 in baseline ECG followed by a record with any code 1-1-X.
Evolving Q2:  An equivocal Q-code (Minnesota Code 1-2-8 or any 1-3 code) and no major ST-segment depression in prior study ECG or first ECG in event set of ECG(s) followed by a record with a diagnostic Q-code PLUS a major ST-segment depression (Minnesota code 4-1-X or 4-2) and 100% increase in ST depression
Evolving Q3:  An equivocal Q-code (Minnesota Code 1-2-8 or any 1-3 code) and no major ST-segment depression in prior study ECG or first ECG in event set of ECG(s) followed by a record with a Diagnostic Q-code PLUS a major T-wave inversion (Minnesota Code 5-1 or 5-2) and 100% increase in T-wave inversion
Evolving Q4:  An equivocal Q-code and no ST-segment elevation in prior study ECG or first ECG in event set of ECG(s) followed by a record with a diagnostic Q-code PLUS ST-segment elevation (Minnesota code 9-2) and 100% increase in STE
Evolving Q5:  No Q-code and neither 4-1-X nor 4-2 in prior study ECG or first ECG in event set of ECG(s) followed by a record with an equivocal Q-code PLUS 4-1-X or 4-2 and 100% increase in ST depression

Evolving Q6:  No Q-code and neither 5-1 or 5-2 in prior study ECG or first ECG in event set of ECG(s) followed by a record with an equivocal Q-code PLUS a 5-1 or 5-2 100% increase in T-wave inversion
Evolving Q7:  No Q-code and no 9-2 in prior study ECG or first ECG in event set of ECG(s) followed by a record with an equivocal Q-code PLUS a 9-2 and a100% increase in STE.
Evolving Q8  Evolving Q5:  No Q-code and neither 4-1-X nor 4-2 in prior study ECG or first ECG in event set of ECG(s) followed by a record with an equivocal Q-code PLUS 4-1-X or 4-2 and 100% increase in ST depression

EVOLVING LBBB

New left bundle branch block (code 7-1-1, with the QRS duration increasing by at least 20 ms from less than 120 ms to ≥ 120ms.)

EVOLVING ST ELEVATION

Evolving STE 1:  No 9.2 in prior ECG or first ECG in event set of  ECG(s) and 9-2 in at least 2 leads of a following event ECG with 100% increase in STE  in both leads
Evolving STE 2:  9-2 in prior ECG or first ECG in event set of ECG(s) with a 100% increase in STE in at least 2 leads.
Evolving STE 3:  9-2 and no 5-1 or 5-2 in prior ECG in first ECG in event set of ECGs and 

appearance of 5-1 or 5-2 with 100% increase in T-wave inversions. in at least 2 leads.
Evolving STE R1:  Reversal of evolving STE 1.
Evolving STE R2:  Reversal of evolving STE 2.
EVOLVING ST-T DEPRESSION/INVERSION
Evolving ST-T1:  Either 4-0 (no 4-code), 4-4 or 4-3 in prior ECG or first ECG in event set of ECG(s) followed by a record with 4-2 or 4-1-2 or 4-1-1 and 100% increase in ST segment depression.
Evolving ST-T2:  Either 4-2 or 4-1-2 in prior ECG or first ECG in event set of  ECG(s) followed by a record with 4-1-1 and 100% increase in ST segment depression
Evolving ST-T3:  Either 5-0, 5-4 or 5-3 in prior ECG or first ECG in event set of  ECG(s) followed by a record with 5-2 or 5-1 and 100% increase in T-wave inversion.
Evolving ST-T4:  Code 5-2 in prior ECG or first ECG in event set of  ECG(s) followed by a record with 5-1 and 100% increase in T-wave inversion
Evolving ST-T5:  Code 4-1-1 in prior ECG or first ECG in event set of  ECG(s) followed by a record with 4-1-1 and 100% increase in ST depression.
Evolving ST-T6:  Code 5-1 in prior ECG or first ECG in event set of  ECG(s) followed by a record with 5-1 with 100% increase in T wave inversion.
Evolving ST-T7:  Code 5-2 in prior ECG or first ECG in event set of  ECG(s) followed by a record with 5-2 with 100% increase in T wave inversion.
Evolving ST-T R1 through ST-T R7 = the reverse of ST-T1 to ST-T7, respectively.
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