Supplemental Analyses

Meta-Analyses

Data used for meta-analyses and the results are presented in this chapter (Tables 53 to 64; Figures 9 to 22).  The methodologies for performing meta-analyses were described in Chapter 2.  Meta-analyses were performed for technologies where there are an adequate number of studies.


Meta-analysis results of test performance are shown here for prehospital 12-lead ECG, single CK, single and serial CK-MB, myoglobin, troponin T, rest echocardiography, and rest sestamibi.

Explanations for Summary Receiver Characteristics Analysis Figures


Plotted in each of the SROC graphs are individual studies depicted as ellipses.  The x- and y- dimensions of the ellipses are proportional to the square root of the number of patients available to study the specificity and sensitivity, respectively, within the analysis.  In some of the figures, the ellipses are labeled with the name and publication year of the study, or the values of a variable (e.g., duration of symptoms in hours for CK enzymes), to provide a reference when the individual studies are mentioned in the discussions about the analyses.  In some of the figures, the ellipses may be shaded with more than one density to depict various groupings of the studies.  The unweighted SROC curve is displayed only within the range where data are available.  The cross (X) represents the random effects average of sensitivity and specificity values of the studies.  The x- and y- dimensions of the shaded rectangle represent the 95 percent confidence intervals of the combined specificity and sensitivity, respectively.  Additional explanations are provided in the figures as needed.

Table 53.  Meta-analysis of diagnostic performance of prehospital 12-lead ECG for ACI
Study Characteristics and Pooled Results

Study
TP/FN
FP/TN
Sens
95% CI
Spec
95% CI
1/Var.

Kudenchuk 1998
740/873
56/1358
0.46
0.43-0.48
0.96
0.95-0.97
48.1050

Bertini 1991
298/16
19/272
0.95
0.92-0.97
0.93
0.90-0.96
8.6049

Aufderheide 1992b
102/137
26/174
0.43
0.36-0.49
0.87
0.81-0.91
16.6691

Aufderheide 1990
55/6
42/48
0.90
0.79-0.96
0.53
0.43-0.64
4.8193

Dalzell 1991
63/18
1/7
0.78
0.67-0.86
0.88
0.47-0.99
1.2950

Total (range)
2,308
2,003
0.43-0.95
0.53-0.96


REM pooled
0.76  0.54-0.89
0.88  0.67-0.96




Odds ratio
23.3  (6.3-85.4)

Note:  The following acronyms are used in the tables:  TP-true positive; FN-false negative; FP-false positive;

TN-true negative; Sens-sensitivity; CI-confidence interval; Spec-specificity; Var-variance.

Table 54.  Meta-analysis of diagnostic performance of prehospital 12-lead ECG for AMI

Study Characteristics and Pooled Results

Study
TP/FN
FP/TN
Sens
95% CI
Spec
95% CI
1/Var.

Kudenchuk 1998
259/132
41/757
0.66
0.61-0.71
0.95
0.93-0.96
27.3566

Bertini 1991
120/37
29/419
0.76
0.69-0.83
0.94
0.91-0.96
14.1654

Aufderheide 1992b
38/53
1/347
0.42
0.32-0.53
1.00
0.98-1.00
1.8216

Aufderheide 1990
13/11
1/126
0.54
0.33-0.74
0.99
0.95-1.00
1.4857

Foster 1994
17/4
0/134
0.81
0.58-0.94
1.00
0.97-1.00
0.7796

Millar-Craig 1997
71/1
53/37
0.99
0.92-1.00
0.41
0.31-0.52
1.7657

Dalzell 1991
37/11
1/45
0.77
0.62-0.87
0.98
0.87-1.00
1.5504

Arntz 1992
268/149
4/805
0.64
0.59-0.69
1.00
0.99-1.00
4.7192

Total (range)
1,221
2,800
0.42-0.99
0.41-1.00




REM pooled
0.68  0.59-0.76
0.97  0.90-0.99


Odds ratio
104 (48-224)

Figure 9.  SROC analysis of prehospital 12-lead ECG to diagnose ACI
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Figure 10.  SROC analysis of prehospital 12-lead ECG to diagnose AMI
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Table 55.  Meta-analysis of diagnostic performance of single CK at presentation to diagnose AMI (ED studies)

Study Characteristics and Pooled Results

Study
TP/FN
FP/TN
Sens
95% CI
Spec
95% CI
1/Var.

Thomson 1995
29/40
22/292
0.42
0.30-0.54
0.93
0.89-0.95
9.4696

Eisenberg 1979
7/6
12/55
0.54
0.26-0.79
0.82
0.70-0.90
2.5997

Mair 1991b
22/29
13/62
0.43
0.30-0.58
0.83
0.72-0.90
5.9958

Viskin 1987
29/47
13/163
0.38
0.27-0.50
0.93
0.87-0.96
7.5275

Lee 1987
40/64
108/427
0.38
0.29-0.49
0.80
0.76-0.83
19.3463

Gornall 1996
11/29
8/50
0.28
0.15-0.44
0.86
0.74-0.93
3.9595

Hetland 1996
3/42
6/82
0.07
0.02-0.19
0.93
0.85-0.97
2.2936

Mair 1991a
8/15
8/65
0.35
0.17-0.57
0.89
0.79-0.95
3.2347

Roxin 1984
22/58
10/215
0.28
0.18-0.39
0.96
0.92-0.98
6.3635

Hedges 1987
28/23
253/469
0.55
0.40-0.69
0.65
0.61-0.68
11.9452

Total (range)
552
2,333
0.07-0.55
0.65-0.96



REM pooled
0.36  0.29-0.44
0.88  0.80-0.93


Odds ratio
4.0 (2.6-6.2)

Table 56.  Meta-analysis of diagnostic performance of single CK-MB at presentation to diagnose AMI (ED studies)

Study Characteristics and Pooled Results

Study
TP/FN
FP/TN
Sens
95% CI
Spec
95% CI
1/Var.

Montague 1995
9/16
1/63
0.36
0.19-0.57
0.98
0.91-1.00
1.4517

Mair 1996
23/16
7/54
0.59
0.42-0.74
0.89
0.77-0.95
4.0226

Hetland 1996
20/25
2/86
0.44
0.30-0.60
0.98
0.91-1.00
2.2897

Mair 1991b
29/22
6/69
0.57
0.42-0.70
0.92
0.83-0.97
4.2095

Gornall 1996
10/30
1/57
0.25
0.13-0.41
0.98
0.90-1.00
1.5328

Thomson 1995
38/30
20/287
0.56
0.43-0.68
0.93
0.90-0.96
9.0902

Hedges 1996
38/29
35/940
0.57
0.44-0.69
0.96
0.95-0.97
11.2708

Brogan 1994
5/17
1/166
0.23
0.09-0.46
0.99
0.96-1.00
1.3489

Collins 1993
42/39
3/111
0.52
0.41-0.63
0.97
0.92-0.99
3.2253

Castaldo 1994
13/45
2/97
0.22
0.13-0.36
0.98
0.92-1.00
2.2636

Total (range)
496
2,008
0.22-0.59
0.89-0.99



REM pooled
0.44  0.35-0.53
0.96  0.94-0.97


Odds ratio
23 (17-32)

Table 57.  Meta-analysis of diagnostic performance of serial CK-MB to diagnose AMI 

(ED studies)

Study Characteristics and Pooled Results

Study
TP/FN
FP/TN
Sens
95% CI
Spec
95% CI
1/Var.

Gerhardt 1982
206/1
9/265
1.00
0.97-1.00
0.97
0.94-0.98
1.6356

Montague 1995
17/8
5/59
0.68
0.47-0.84
0.92
0.82-0.97
2.7814

Gibler 1995
12/0
17/981
1.00
0.74-1.00
0.98
0.97-0.99
0.8175

Hedges 1996
59/8
49/926
0.88
0.77-0.94
0.95
0.93-0.96
6.6319

Hedges 1992
19/9
11/222
0.68
0.48-0.83
0.95
0.91-0.97
4.1059

Brogan 1994
9/13
1/166
0.41
0.22-0.63
0.99
0.96-1.00
1.4530

Castaldo 1994
36/22
5/94
0.62
0.48-0.74
0.95
0.88-0.98
3.9888

Total (range)
419
2,810
0.41-1.00
0.92-0.99



REM pooled
0.80  0.61-0.91  
0.96  0.94-0.98


Odds ratio
171 (58-505)

Figure 11.  SROC analysis of presentation CK to diagnose AMI (ED only studies)
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Figure 12.  SROC analysis of presentation CK-MB to diagnose AMI (ED only studies)




Figure 13.  Studies of serial CK to diagnose AMI1

1 Due to too few data points, actual SROC analysis not performed.

Figure 14.  SROC analysis of serial CK-MB to diagnose AMI (ED only studies)1


1 Time since presentation to ED of last of serial blood draws, in hours, is labeled; two studies with * time indicates duration of symptoms at last of serial blood draws.

Figure 15.  SROC analysis of serial CK-MB to diagnose AMI (ED, hospital, and CCU studies combined)1

1 Time since presentation to ED of last of serial blood draws, in hours, is labeled; two studies with * time indicates duration of symptoms at last of serial blood draws.

(black – ED studies; white – hospitalized studies; grey – CCU studies)

Table 58.  Meta-analysis of diagnostic performance of presentation myoglobin to diagnose 

AMI (ED studies)

Study Characteristics and Pooled Results

Study
TP/FN
FP/TN
Sens
95% CI
Spec
95% CI
1/Var.
Brogan 1994
12/10
3/164
0.55
0.33-0.75
0.98
0.94-1.00
2.3092

Roxin 1984
57/23
38/187
0.71
0.60-0.81
0.83
0.77-0.88
11.0202

Gilkeson 1978
5/8
4/54
0.38
0.15-0.68
0.93
0.83-0.98
1.9191

Mair 1992
23/28
7/68
0.45
0.31-0.60
0.91
0.81-0.96
4.5663

Mair 1996
18/21
7/55
0.46
0.30-0.63
0.89
0.78-0.95
4.0690

Hetland 1996
23/22
5/83
0.51
0.36-0.66
0.94
0.87-0.98
3.7364

Gornall 1996
17/23
1/57
0.43
0.27-0.59
0.98
0.90-1.00
1.5979

Montague 1995
16/13
17/78
0.55
0.36-0.73
0.82
0.73-0.89
4.9098

Kennedy 1997
8/13
3/67
0.38
0.19-0.61
0.96
0.87-0.99
2.1752

Castaldo 1994
22/36
0/99
0.38
0.26-0.52
1.00
0.96-1.00
0.9158

Total (range)
398
997
0.38-0.71
0.82-1.00



REM pooled
0.49  0.41-0.57
0.93  0.88-0.96

Odds ratio
13 (7.9-21)

Table 59.  Meta-analysis of diagnostic performance of serial myoglobin (2 to 4 hours) to 

diagnose AMI (ED studies)

Study Characteristics and Pooled Results

Study
TP/FN
FP/TN
Sens
95% CI
Spec
95% CI
1/Var.

Roxin 1984
78/2
38/187
0.98
0.90-1.00
0.83
0.77-0.88
2.6218

Montague 1995
25/0
15/49
1.00
0.86-1.00
0.77
0.64-0.86
0.8593

Brogan 1994
16/6
6/161
0.73
0.50-0.88
0.96
0.92-0.99
2.7718

Castaldo 1994
52/6
0/99
0.90
0.78-0.96
1.00
0.96-1.00
0.8441

Kennedy 1997
18/3
3/67
0.86
0.63-0.96
0.96
0.87-0.99
1.7079

Total (range)
206
625
0.73-1.00
0.77-1.00



REM pooled
0.90  0.78-0.96  
0.92  0.82-0.97

Odds ratio
140 (66-300)

Figure 16.  SROC analysis of presentation myoglobin to diagnose AMI 

(ED only studies)



Figure 17.  SROC analysis of serial myoglobin to diagnose AMI (ED only studies)



Table 60.  Meta-analysis of diagnostic performance of presentation troponin T to diagnose 

AMI (ED studies)

Study Characteristics and Pooled Results

Study
TP/FN
FP/TN
Sens
95% CI
Spec
95% CI
1/Var.

Mair 1991
13/10
3/70
0.57
0.35-0.76
0.96
0.88-0.99
2.2878

Mair 1996
11/28
5/57
0.28
0.16-0.45
0.92
0.82-0.97
3.2498

Hetland 1996
24/21
12/76
0.53
0.38-0.68
0.86
0.77-0.92
5.6090

Gust 1998
4/12
1/51
0.25
0.08-0.52
0.98
0.88-1.00
1.2144

Hamm 1997
24/23
55/671
0.51
0.36-0.66
0.92
0.90-0.94
9.7299

Total (range)
170
1,001
0.25-0.57
0.86-0.98



REM pooled
0.44  0.32-0.56
0.92  0.88-0.95




Odds ratio

10 (5.9-18)

Figure 18.  SROC analysis of presentation troponin T to diagnose AMI (ED only studies)



Table 61.  Meta-analysis of diagnostic performance of rest echocardiography to diagnose ACI (broadened definition of ACI used)

Study Characteristics and Pooled Results

Study 
TP/FN
FP/TN
Sens
95% CI
Spec
95% CI
1/Var.

Kontos 1998
15/6
22/142
0.71
0.48-0.88
0.87
0.80-0.91
3.7606

Mohler 1998
27/28
0/37
0.49
0.36-0.63
1.00
0.91-1.00
0.8885

Peels 1990
22/3
4/14
0.88
0.68-0.97
0.78
0.52-0.93
1.7045

Total (range)
101
219
0.49-0.88
0.78-1.00



REM pooled
0.70  0.43-0.88
0.87  0.72-0.94



Odds ratio
20 (9-48)

Table 62.  Meta-analysis of diagnostic performance of rest echocardiography to diagnose AMI

Study Characteristics and Pooled Results

Study 
TP/FN
FP/TN
Sens
95% CI
Spec
95% CI
1/Var.

Kontos 1998
6/0
31/148
1.00
0.54-1.00
0.83
0.76-0.88
0.7291

Peels 1990
12/1
14/16
0.92
0.62-1.00
0.53
0.35-0.71
1.3316

Sabia 1991
27/2
60/80
0.93
0.76-0.99
0.57
0.49-0.65
2.4348

Total (range)
48
349
0.92-1.00
0.53-0.83



REM pooled
0.93  0.81-0.97
0.66  0.43-0.83



Odds ratio
20 (6.5-62)

Figure 19.  SROC analysis of rest echocardiography to diagnose ACI (broadened definition of ACI used – see text)



Figure 20.  Studies of rest echocardiography to diagnose AMI1

1 SROC analysis was not performed due to very few data points.
Table 63.  Meta-analysis of diagnostic performance of sestamibi imaging to diagnose ACI

Study Characteristics and Pooled Results

Study
TP/FN
FP/TN
Sens
95% CI
Spec
95% CI
1/Var.

Kontos 1997b
91/23
80/338
0.80
0.71-0.87
0.81
0.77-0.84
14.6350

Stewart 1996
6/0
28/34
1.00
0.54-1.00
0.55
0.42-0.67
0.7156

Hilton 1994
14/1
18/69
0.93
0.66-1.00
0.79
0.69-0.87
1.4878

Total (range)
135
567
0.80-1.00
0.55-0.81



REM pooled
0.81  0.74-0.87
0.73  0.56-0.85



Odds ratio
18 (11-29)

Sestambi scan- broader definition of coronary disease syndrome

Table 64.  Meta-analysis of diagnostic performance of sestamibi imaging to diagnose AMI

Study Characteristics and Pooled Results

Study
TP/FN
FP/TN
Sens
95% CI
Spec
95% CI
1/Var.

Kontos 1997b
26/2
145/359
0.93
0.75-0.99
0.71
0.67-0.75
2.5429

Stewart 1996
1/0
34/33
1.00
0.03-1.00
0.49
0.37-0.62
0.3269

Hilton 1994
12/0
20/70
1.00
0.74-1.00
0.78
0.68-0.86
0.8136

Total (range)
41
661
0.93-1.00
0.49-0.78



REM pooled
0.92  0.78-0.98
0.67  0.52-0.79



Odds ratio
26 (6-113)

Figure 21.  SROC analysis of sestamibi perfusion imaging to diagnose ACI



Figure 22.  Studies of sestamibi perfusion imaging to diagnose AMI1


1 SROC analysis was not performed due to very few data points. 
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