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An extensive review of the clinical literature in the area of AMI was 
undertaken. The MEDLINE bibliographic data base was searched for English 
language references since 1970, using relevant keywords. References also 
were identified through discussions with clinical advisory panel members and 
review of reference lists in relevant books and meta -analyses.

All studies reporting on risk factors for in -hospital or 30-day mortality after 
AMI were obtained and reviewed. Studies from develo ping countries (e.g., 
Africa, South and Central America) and studies limited to atypical populations 
(e.g., patients who had specific procedures or risk factors) were set aside. 
Among the remaining studies, those with at least 250 observations were 
assigned higher priority than those with fewer observations. Special attention 
was paid to studies that included multivariate analyses of the independent 
effects of multiple risk factors in large cohorts. The definitions of risk factors 
and associated odds ratios or risk ratios were abstracted from these studies.

Table 2.1 lists the major risk factors for in -hospital 30-day mortality after AMI, 
according to the clinical literature cited at the end of this chapter. These 
studies include large cohort studies and ra ndomized controlled trials of 
various therapeutic interventions, such as thrombolysis and angioplasty. 
Because most of these trials excluded large groups of AMIs (e.g., patients 
presenting in cardiac arrest or without electrocardiographic changes), their 
results may not be generalizable to the entire population of AMI patients. 
Studies based on administrative data, such as hospital discharge abstracts, 
are not included here. Each reported risk estimate represents the odds ratio 
or relative risk of death amo ng patients with the characteristic, compared to 
those without the characteristic. Risk estimates adjusted for other patient 
characteristics are shown, whenever available. If multiple studies reported 
different risk estimates for the same factor, the range  of these point estimates 
is shown.

These literature summaries were used in two major ways. First, they were 
used to identify specific diagnoses generally regarded as risk factors for early 
death after AMI. These diagnoses were reviewed with all members o f the 
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clinical advisory panel and then adapted to ICD -9-CM, as described in 
Chapter Seven.

Most importantly, findings from previous studies, shown in Table 2.1, were 
compared with preliminary findings from the present study. Comorbidities that 
were far less common than expected, based on literature review (e.g., 
hyperlipidemia), were deleted from the list of candidate risk factors because it 
was believed they might be underreported to OSHPD. When the direction of 
the observed association between a risk fac tor and the adverse outcome 
differed from that reported in previous studies, further discussions or 
analyses were undertaken. If there was no apparent reason for the 
"counterintuitive" finding, that risk factor was deleted from the list of candidate 
covariates. Examples of such risk factors include asthma and obesity which 
were associated with reduced AMI mortality. The most likely causes of such 
unexpected findings are either unmeasured confounders or selective 
underreporting of comorbidities among patients who died.
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Table 2.1: Literature review of risk factors for in -hospital or 30-day mortality 
after acute myocardial infarction1

Risk Factor Risk Estimate1 Reference

Age 1.97-2.45/10 yrs

1.98-3.19 (>69 vs <70)

2,5,10,14,15,19,23,29

20,42,27

Female sex 1.51-1.53 15,20,38

Systolic hypotension 1.90-3.70 2,6,15,19,27

Mean arterial pressure 0.65/1 mm Hg 10

Shock on admission 11.38-13.5 (vs normal) 17,42

Diabetes mellitus 1.23-1.64 2,6,15

Hyperglycemia on admission 3.52/40 mg/dL 20

Killip classification 3.50-6.4 (>1 vs 1) 2,17

Previous AMI 1.23-1.87 2,14,15,27

Antecedent angina pectoris 0.78-2.64 2,6,20

Never smoker 1.37 (vs ever smoker) 2

Q-wave infarction 1.24-2.27 3,5,6,9,10,16,27

History of prior congestive heart failure 1.29 5

Bradycardia (first 48 hrs) 2.70 6

Tachycardia (first 48 hrs) 1.87 6,13

Heart rate (BPM) 1.14/1 unit

<1

10

19

Hyperkalemia (first 48 hrs) 1.79 6

Fever (first 48 hrs) 1.60 6

High BUN (azotemia) 1.75, 1.19/1 unit 6,10,19
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History of hypertension 0.70 6

Abnormal electrocardiogram 17 8

APACHE II score 1.46/1 unit 1,10,19

"Do not resuscitate" order 1.16 10

Abnormal chest radiograph: 

   congestive heart failure

1.20

2.6 (interstitial)

4.0-6.3 (parenchymal)

10

27

17,27

Inability to walk 1.11 (unable vs with 
assistance)

10

Diffuse/metastatic cancer 1.09 10

Anterior wall infarction 1.68-1.84 13,15,19,33

Atrial fibrillation 2.19 15

Rales (one third up) 2.24 13,15

Congestive heart failure, with rales or 
other signs

10.0 23

AST score >1 19

CK score <1 19

Peak CK level >8x normal 2.6 (vs <2x normal) 13

Field intubation >1 19
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Table 2.1: Literature review of risk factors for in -hospital or 30-day mortality 
after acute myocardial infarction1, continued

Risk Factor Risk Estimate1 Reference

Number of body systems with acute or 
chronic disease

>1 19

History of stroke 2.12 20

Peripheral vascular disease 1.99 19

LDH>4 times normal 3.16 19

Thrombolytic therapy 0.29 42

Right ventricular infarction 7.7 42

Ventricular fibrillation 14.9 23

Asystole 30.0 23

History of COPD >1 14

Complete atrioventricular block >1 14

Cardiomegaly 3.0 (vs normal) 27

1 Unless otherwise indicated, these figures represent estimates of the relative risk or odds ratio among 

those with the risk factor compared to those without th e risk factor.
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Table 2.2:  Selected references for short term outcomes

1. Alemi F, Rice J, Hankins R. Predicting in -hospital survival of myocardial 
infarction, A comparative study of various severity measures.  Medical Care.
1990;28:762-775.

2. Barbash GI, Modan M, Goldbourt U, White HD, Van de Werf F. Comparative 
case fatality analysis of the international tissue plasminogen 
activator/streptokinase mortality trial: variation by country beyond predictive 
profile. JACC. 1993;21:281-286.

3. Berger CJ, Murabito JM, Evans JC, Anderson KM, Levy, D. Prognosis after first 
myocardial infarction. JAMA. 1992;266:1545-1551.

4. Blumberg MS, Binns GS.  Risk -adjusted 30-day mortality of fresh acute 
myocardial infarctions: 1989 Medicare data. Chicago, Il:  The Hospit al Research 
and Educational Trust; 1991. 

5. Blumberg MS.  Biased estimates of expected acute myocardial infarction 
mortality using medisgroups admission severity groups. JAMA. 1991;265:2965-
2970.

6. Blumberg MS.  Expected 30-day AMI  mortality from mode ls using UB-82 
variables with and without added clinical variables.  1992; Draft submitted for 
publication.

7. Bosch X, Theroux P, Waters DD, Pelletier GB, Roy D.  Early postinfarction 
ischemia: clinical, angiographic, and prognostic significance. Circulation.  
1987;75:998-995.  

8. Brush JE, Brand DA, Acampora D, Chalmer B, Wackers FJ. Use of the initial 
electrocardiogram to predict in-hospital complications of acute myocardial 
infarction. The New England Journal of Medicine . 1985;312:1137-1141.
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9. Connolly DC, Elvebach LR. Coronary heart disease in residents of Rochester 
Minnesota.  VI.  Hospital and posthospital course of patients with transmural and 
subendocardial myocardial infarction. Mayo Clinic Proceedings. 1985;60:375-
381.

10. Daley J, Jencks S, Draper D, Lenhart G, Thomas N, Walker J. Predicting 
hospital-associated mortality for Medicare patients: A method for patients with 
stroke, pneumonia, acute myocardial infarction, and congestive heart failure.  
JAMA. 1988;260:3617-3623.

11. DeBusk RF, Kraemer HC, and Nash E.  Stepwise risk stratification soon after 
acute myocardial infarction.  American Journal of Cardiology.  1983;52:1161-
1166.

12. Gwilt DJ, Petri M, Lewis PW, Nattrass M, Pentecost BL.  Myocardial infarct size 
and mortality in diabetic patients.  British Heart Journal.  1985;54:466-472.

13. Hands ME, Lloyd BL, Robinson JS, De Klerk N, Thompson PL.  Prognostic 
significance of electrocardiographic site of infarction after correction for 
enzymatic size of infarction.  Circulation.  1986;73:885-891.

14. Henning H, Gilpin EA, Coveli JW, Swan EA, O'Rourke RA and Ross J Jr.  
Prognosis after acute myocardial infarction:amultivariate analysis of mortality and 
survival.  Circulation.  1979;59:1124-1136.

15. Hillis LD, Forman S, Braunwald E, and the Thrombolysis in Myocardial Infarction 
(TIMI) phase II co-investigators.Risk stratification before thrombolytic therapy in 
patients with acute myocardial infarction.  JACC. 1990;16:313-315.

16. Hutter AM Jr., DeSanctis RW, Flynn T, Yeatman IA.  Nontran smural myocardial 
infarction: a comparison of hospital and late clinical course of patients with that of 
matched patients with transmural anterior and transmural inferior myocardial 
infarction.  American Journal of Cardiology. 1981;48:595-602.
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17. Killip T, Kimball JI.  Treatment of myocardial infarction in a coronary care unit.  A 
two-year experience with 250 patients.  American Journal of Cardiology. 
1967;20:457-464.

18. Krone RJ.  The role of risk stratification in the early management of a myocardial 
infarction.  Annals of Internal Medicine.  1992;116:223-237.

19. Keeler EB, Kahn KL, Draper D, Sherwood MJ, Rubenstein LV, Reinisch EJ, 
Kosecoff J, Brook RH.  Changes in sickness at admission following the 
introduction of the prospective payment system.  JAMA.  1990;264:1962-1967.

20. Leor J, Goldbourt U, Reicher -Reiss H, Kaplinsky E, Behar S and the SPRINT 
study group.  Cardiogenic shock complicating acute myocardial infarction in 
patients without heart failure on admission: incidence, risk factors and o utcome.  
American Journal of Medicine. 1993;94:265-273.

21. McNamara RF, Carleen E, Moss AJ, and the multicenter postinfarction research 
group.  Estimating left ventricular ejection fraction after myocardial infarction by 
various clinical parameters.  American Journal of Cardiology. 1988;62:192-196.

22. Madsen EB, Gilpin E, Henning H.  Evaluation of prognosis one year after 
myocardial infarction.  JACC.  1983;1:985-993.

23. Madsen EB, Hougaard P, Gilpin E.  Dynamic evaluation of prognosis from time -
dependent variables in acute myocardial infarction.  American Journal of 
Cardiology. 1983;51:1579-1583.

24. Madsen EB, Gilpin E, Henning H, Ahnve S, LeWinter M, Ceretto W, Joswig W, 
Collins D, Pitt W,  Ross J Jr. Prediction of late mortality after myocardial 
infarction from variables measured at different times during hospitalization.  
American Journal of Cardiology.  1984;53:47-54.
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25. Maisel AS, Gilpin E, Holt B, LeWinter M, Ahnve S, Henning H, Collins D, Ross J 
Jr. Survival after hospital discharge in matc hed populations with inferior or anterior 
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26. Merrilees MA, Scott PJ, Norris RM.  Prognosis after myocardial infarction:  
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27. Norris RM, Brandt PWT, Caughey DE, Lee AJ, Scott PJ.  A new coronary 
prognostic index.  Lancet.  1969;1:274-278.

28. Norris RM, Barnaby PF, Brandt PWT, Geary GG, Whitlock RML, Wild CJ, 
Barratt-Boyes BG.  Prognosis after recovery from first acute myocardial 
infarction:  determinants of reinfarction and sudden death.  American Journal of 
Cardiology.  1984;53:408-413.

29. Peel AAF, Semple T, Wang T. Lancaster WM, Dall JLG.  A coronary prognostic 
index for grading the severity of infarction. British Heart Journal.  1962;24:745-
760. 

30. Pryor DB, Bruce RA, Chaitman BR, Fisher L, Gajewski J, Hammermeister KE, 
Pauker SG, Stokes, J III.  Task Force I:  Determination of prognosis in patients 
with ischemic heart disease.  JACC. 1989;14:1016-1023.
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32. Reepmeyer T.  Acute myocardial infarction follow -up study. Draft.  Chicago, Il:  
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Cardiology.  1984;54:718-721.
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