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Did Prognosis After Acute Myocardial Infarction Change During the
Past 30 Years? A Meta-Analysis
JACQUELINE J . M . os VREEDE, BSc, ANTON P. M . GORGELS, MD,
GERTIE M . P. VERSTRAATEN, FRANK VERMEER, MD, WILLEM R. M . DASSEN, PHD,
HEIN J . J . WELLENS, MD, FACC
Maaoerichr, The Netherlands

Much effort has been spent to improve survival after acute
myocardial infarction. To investigate how effective this effort has
been, a meta-analysis was performed of studies published between
1960 and 1987 concerning mortality after acute myocardial in-
farction. Thirty-six studies were analyzed. They were classified
with respect to deaths in the hospital and at 1 month and the
5-year mortality rate starting at hospital discharge.

Mortality was assessed from all studies by comparing studies
from different institutions with use of identical inclusion criteria
(externally controlled studies) and by analyzing studies reporting
on changes in mortality In two or more comparable patient
cohorts admitted to the same institution at different time periods
(internally controlled studies) . Reports on clinical trials (for
example, thromtolytic therapy, beta-adrenergic blockade) in
acute myocardial infarction were excluded .

Average overall In-hospital mortality decreased from 29%
during the 1960s to 21% during the 1970s and to 16% during the

Coronary artery disease is still the main cause of death it.,
many parts of the world . Acute myocardial infarction ac-
counts for 33% of the total mortality associated with coro-
nary artery disease (I). Therefore, much effort has been
spent during the last decades to improve treatment of the
acute and chronic phase of myocardial infarction and to
prevent complications and recurrences . For this purpose,
many new diagnostic, monitoring and treatment strategies
have been developed, such as the coronary care unit (2),
coronary angiography (3), coronary bypass surgery (4),
percutaneous transluminal coronary angioplasty (5), hemo-
dynamic monitoring (6) and treatment with intraaortic bal-
loon counterpulsation (7) . In addition, new drugs have bren
introduced, such as beta-adrenergic blocking agents (8),
calcium channel antagonists, angiotensin-converting enzyme
inhibitors and agents influencing the coagulant state and
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1990s. The externally controlled studies also showed a declining
trend: from 1960 to 1969, 32%, from 1970 to 1979, 19% and from
1980 to 1987, 15% . The I-month overall mortality rate decreased
from 31% during the 1960s; to 25% during the 1970s and 18%
during the 1996s externally controlled studies . Most internally
controlled studies also showed significant improvement in in-
hospital and 1-month survival . In contrast, 5-year mortality after
hospital discharge did not significantly decrease (33% from 1960
to 1969 and 33% from 1970 to 1979) .

a is concluded that in the prethrombolytic era, short-term
prognosis after acute myocardial infarction has Improved since
1960. Changes in long-term prognosis after hospital discharge,
however, could not be demonstrated. Information about the effect
of thromholytic therapy and early revascularization is urgently
needed .

(J Am Coll Cordfol 1991;18:698-706)

thrombus formation (for example, coumarin derivatives [9],
aspirin (10] and fibrinolytic drugs [11,12]) .

Improvement in prognosis has been shown after certain
interventions in selected populations, for example, the use of
beta-blocker therapy (8) after acute myocardial infarction or
the effect of fibrinolytic agents during the acute stage of
infarction (lo) . It is also important to know whether prog-
nosis has improved in unselected populations because this
more appropriately reflects the overall effects of improve-
ment in treatment .

During the last decades, many studies reported on prog-
nosis after acute myocardial infarction . Few, however,
compared prognosis in different time periods . The time
interval between different observations was frequently rela-
tively short and never >10 years. The question whether
mortality rates after acute myocardial infarction have de-
clined during the past 30 years can therefore only be an-
swered by a meta-analysis .

Methods
Meta-analysis, This technique of quantitative reviewing

is thought to be an efficient way to summarize numerous
published reports (13) . Meta-analysis can give more insight
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and often makes it possible to reach stronge r- conclusions
and bring effects into sharper focus . Meta-analysis is helpful
in highlighting gaps in published studies. providing insight
into new directions for research and finding mediating or
interactional relations that cannot be hypothesized and
tested in an individual study (13).

To search for studies concerning prognosis aftermyocardial
infarction, we used the Medline data base from the U .S .

National Library of Medicine (containing all volumes of
Index Medicus published between 1983 and 1988) . The
following key words were used : myocardial infarction . long-
term prognosis, short-term prognosis, survival, mortality .
case fatality, in-hospital mortality and 5-year mortality . By
reviewing these references, we identified relevant studies
published before 1993 to the present .

We included studies reporting on in-hospital, I-month
and 5-year mortality after acute myocardial infarction . Only
one publication from investigators reporting data over the
same time period was included . We excluded reports con-
cerning prognosis after acute myocardial infarction that did
not report on mortality rates . Reports on clinical trials (for

example, thrombolytic agents, beta-blockadel were also
excluded because such trials usually report on selected
patient groups. Finally, studies performed before 1960 were
excluded because during that period, enzymatic confirma-
tion of myocardial infarction was not generally available.

From each publication, the following information was
collected: year of publication, design of the study. demo-

graphic and baseline characteristics of the study population .
methods and results, site and time period during which the
study was performed. Studies were analyzed with regard to
short- and long-term prognosis . Because short-term progno-
sis is reported as either in-hospital mortality or I-month
mortality after admission, the results of both types of studies
were analyzed separately . Because 5-year survival rates are
reported in most long-term follow-up studies, results of this
follow-up period were pooled.

Studies were divided according to three periods: 1960 to
1969, 1970 to 1979 and 1980 to 1987. The studies were
analyzed in three ways : I) overall mortality, and mortality
assessed by 2) "externally controlled" studies and 31 "in-
ternally controlled" studies .

Overall mortality. To obtain global information on prog-
nosis during these three periods . results of all studies were
pooled. Studies were separately analyzed with regard to
in-hospital, I-month and 5-year mortality .

Externally controlled studies . Because results may be
biased when data from studies with different inclusion crite-
rio are compared, a subanalysis of studies was done by
controlling for inclusion criteria . We termed these reports
"externally controlled studies ." Included in this ar alysis
were studies that met the following diagnostic criteria: 1) the
presence of at least two of the following three criteria for
myocardial infarction (typical chest pain, typical electrocar-
diographic IECGI changes and typical serum enzyme eleva-
tions) . Apart from these diagnostic criteria, the following
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baseline criteria were used : no limitations according to
11 gender . 21 age, 3) infarct location, and 4) first and
recurrent infarctions, and 5) the period of patient inclusion in
the study analyzed should not he m5 years . Baseline char-
acteristics of the different study populations were recorded .

Internally controlled studies. This term is used for the
analysis of studies reporting changes in mortality in two or
more patient cohorts admitted to the same institution at
different times. These studies are considered separately
because they compare patient cohorts prospectively and the
patients are from the same geographic location and are
studied by the same institution .

Analysis of data and statistical methods. Mortality rates
from studies performed during the same time periods (1960
to 1969, 1970 to 1979 or 1980 to 1987) were analyzed and
pooled . When not reported specifically by the authors,
in-hospital . I-month or 5-year mortality rates were derived
from the data presented .

For each time period, a weighted average mortality rate
was calculated by dividing the total number of deaths during
one period by the total number of patients studied during the
same period . Chi-square analysis was used to calculate
significant differences between time periods according to
average mortality rates . Results were considered to be
significant at the level of p < 0 .05 . Correlation between the
year in which studies were performed (independent variable)
and mortality rates (dependent variable) was assessed and
regression lines were constructed (14) . Regression lines were
based on the size of the different studies : this means that
weighting factors of studies consist of the number of patients
studied.

Results
Fifty-four studies (1,15-67) reporting on prognosis after

acute myocardial infarction and performed between 1960
and 198? .sere initially identified. Thirty-six studies (15-50)
with a total of 36,561 patients reported on in-hospital and
I-month or 5-year mortality, or both (Table I) and therefore
were included in this meta-analysis.

Baseline characteristics. In Table I, information is also
given on number of patients, age . gender and geographic

location . Baseline characteristics of externally controlled
studies are listed in Table 2. The following baseline charac-
teristics were commonly reported : gender distribution, mean
age . previous myocardial infarction, previous angina, infarct
location and risk factors such as positive family history,
smoking, hypertension . diabetes mellitus and hypercholes-
terolemia.

Short-Term Prognosis : In-Hospital Mortality

All studies, Eighteen (15-32) of 36 studies reported on
in-hospital mortality . A total of 25,5118 patients were in-

cluded in this analysis. Seven studies were performed from
1960 1o 1969 in 3,405 patients . 10 studies from 1970 t? 1979 in
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16,754 patients and 8 studies from 1980 to 1987 in 5,349
patients . The average overall in-hospital mortality rate dur-
ing the 19605 was 29% and declined to 21% during the 1970s
and to 16% during the 1980s (Fig . I) . When resuits from all
18 studies were pooled, linear regression analysis showed a
significant decline in in-hospital mortality over time ly -
-0 .75x + 78, r = -0 .72) .

Externally controlled studies . Eleven (15-17,70,21 .24-
26,28-30) of IS studies including 13,108 patients reporting
on in-hospital mortality met the inclusion criteria- whereas
7 studies (18.19,22,2317,31,32) failed to meet the criteria .
The average in-hospital mortality rate calculated for
the 1960s. 1970s and 1980s showed a decrease from 321
to 19% to 15%, respectively (Fig. 1). Linear regression
analysis of the results from these studies also showed a
significant reduction in in-hospital mortality over time
(y = -0,85x + 85, r = -0 .52) (Fig, 2), Only eight studies
reported on baseline characteristics of the study populations
(Table 2A).

Internally controlled studies . Six studies (20.11,23,24,
27,31) that included 7 .143 patients compared mortality rates
between different time periods (Fig . 31 . Two studies showed
a decline in the in-hospital mortality rate between the 1960s
and 1970s . Five studies reported on in-hospital mortality in
patient cohorts admitted during the 1970s and 19805. Three

All studies
0.0.1

'These undies did not rerun baseline characteristics Anl = -,re r! UM = d,abme1 -I h-, F = S-1, s HTN - hlpenens09. Hx - hi .mry : 930111903
= hypercholeslerolemia ; M - mate; Post -posterior ; Rer = referenre .

of these studies showed a reduction in in-hospital mortality ;
the other two showed no differences. Goldman et al . (22)
invcsul'ated two groups of patients admitted during 1973 to
1974 a;1 1978 to 1979 . The in-hospital mortclity rate was
221 and 23%, respectively .

Figure 1. Decline in in-hospital mortality rates as derived from all
studies Iblack bars) and from externally controlled studies (hatched
bars) .

Externally controlled
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Table 2. Baseline Characteristics of Externally Controlled Studio, Repoc :n
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1970-1979
20 76124 63 .5 14 .0 29 6 21 .6 59 14 790 16 .7 '94
21 59'41 65,0 16 .0 41 .1) 146 510 ?3A 4J.n 6,1 4' .11
24 34,0
25 83117 63,5 27 7 194 847 31.3 10 .3
26 6991 64.0 2X .0 46 11 ?2 .0 36.0 38.0 9.0

1980-1987
20 74126 63.7 U .0 17,7 19' S'.8 31 .0 'S.0 '-7 .E
21 64136 66 .4 19_11 380 311 40 .0 31 .5 33.0 44 .0 60 12 0
24 36.0
28
29 66,34 69 .5
30 79121 62 .4 28.4 40 4

nl 1-year mortality
1979-1979

36 73127 60 .6
37 7694 61 .4 37 .1 437

78322 61 .2 17 .8 56 .6
79!2) 62.6 29 10.0

43 77123 59.6 269 11 0
1080-1987
36 71129 61 I
37 75125 61 .6 28.0 516 42 .'_
44 76 24



702

	

nE VRELt)t EI AL.
PROCNO,SIS AFTER'JVOCARDIAI . INFARCTION

}

	

.-O.Osn •05

	

0- 5000 .1000
f 45 r

	

501 - 1000 .,
•

	

o p • 0 .05 x1001-1500
•

	

e • 1501 -
I.

•

	

•
• 30

J

0.

•

	

15
rn
a
x
1
Z 60

	

65

	

70

	

75

	

80

	

85

	

90

STUDY YEAR

Figure 2 . Linear regression analysis of in-hospital mortality rates as
derived from externally controlled studies .

One-Month Mortality

All studies . The I-month mortality rate was documented
in 14 studies (33-461 that included 9,984 patients . In two
studies with a total of 1,481 patients performed during the
1960s, the average !-month mortality rate was 31% . Eleven
studies with a total of 6,092 patients were performed during
the 1970s, resulting in an average I-month mortality rate of
25%. During the 1980s, the average I-mouth mortality rate
was 18% as derived from four studies containing 2,411
patients (Fig . 4) . In this analysis, a significant decline in
overall mortality was also observed (y = -l .lx + 109, r =
-0 .59).

Externally controlled studies . Four (37,38,44,45) of 14
studies that reported on 1-month mortality used identical
inclusion criteria . Results of these studies were pooled .
During the 1960s, no studies that met the inclusion criteria of
this analysis were performed . During the 1970s, three studies
including 1,238 patients were analyzed . The average
I-month mortality rate was 22% compared with 19% during
the 1980s as derived from three studies in a total of 1,895

Figure 3. Decline in in-hospital mortality rates as derived from
internally controlled studies .
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Figure 4. Decline in I-month mortality rates as derived from all
studies (black bars) and from externally controlled studies (hatched
bars).

patients (Fig . 5) . Linear regression analysis of results from
these studies also showed significant declining mortality

rates (y = -0.35x + 47, r = -0 .41) . These studies reported
only on gender distribution, mean age, previous infarction
and infarct location (Table 2B) .

Internally controlled studies . Six studies (34,37,38,41,45,
46) that included 4,987 patients reported on serial changes in
]-month mortality (Fig. 4). Two studies (34,46) concerned
two groups of patients admitted during the 1960s and 1970s .
The I-month mortality rate decrea3ed from 27% to 12% and
from 18% to 9%, respectively . Three studies showed about
the same reduction (7% to 9%) in 1-month mortality from the
1970s to the 1980s . One study (45) reported no significant
change in 1-month mortality .

Long-Term Prognosis : 5-Year Mortality
After Discharge

All studies. Twelve reports containing 13 long-term fol-
low-up studies (15,16,18,19,33,35,36,46-50) investigated the

Figure S . Decline in I-month mortality rates as derived from inter-
nally controlled studies .
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5-year mortality rate in hospital survivors . Seven long-term
follow-up studies containing 3,091 patients were performed
during the 1960s . The average 5-year mortality rate after
discharge was 33% . During the 1970s six studies with a total
of 2,340 patients were carried out : the average 5-year mor-
tality rate was 33% . Currently, no 5-year follow-up studies
are available from the 1980s. Regression analysis showed no
decline in 5-year mortality after discharge (y = -0.05x + 36.
r = -0 .02) .

Externally and internally controlled studies. No study
could be included in the "externally controlled" analysis
because each used different inclusion criteria according to
the patients studied . Among all studies analyzed, there was
one internally controlled study (46) reporting on changes in
5-year mortality after acute myocardial infarction. There
was no significant difference between the 5-year mortality
rate in survivors admitted during 1965 to 1969 (26 .8%) and
1970 to 1975 (27 .2%) .

Discussion

In this study, we investigated changes in prognosis after
acute myocardial infarction by performing a meta-analysis of
previously reported studies . This analysis shows an im-
provement in short-term prognosis after myocardial infarc-
tion since 1960. Changes in long-term prognosis after hospi-
tal discharge could not he demonstrated .

Short-Term Prognosis
All studies. A significant decline in overall in-hospital and

overall [-month mortality over the past 3 decades could be
shown .

Externally controlled studies . Because overall results
may be biased by differences among studies, a subanalysis
was performed. This subanalysis also showed an improving
trend in short-term prognosis . It was decided that results
from studies that met six criteria as listed in the Methods
section were similar enough to be pooled . Other character-
istics of the studies, such as institution and country in which
the studies were performed, were not taken into account . It
is possible, however, that these characteristics are a source
of bias because of inconsistent trends among different coun-
tries in coronary heart disease mortality . However. most
countries, including the U-tiled States, Australia, New
Zealand . Canada, France, Japan . Switzerland and Italy (52) .
experienced favorable declines in these death rates since the
late 1960s ; Kimm et al. (68) also reported on Belgium and
Israel . Among the studies analyzed, only Sweden and Den-
mark experienced an increase in coronary heart disease
mortality during the 1960s until the late 1970s 152 .68) .

Internally controlled studies . In these studies, a signifi-
cant reduction in in-hospital and I-month mortality was also
shown . O'Rourke et al . (2A reported a decline in in-hospital
mortality from 2693 during the 1960s to 14% during the
1970s . This latter figure differs markedly from other mortal-
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ity rates reported during the 1970s . According to O'Rourke
et al . (23). this improvement is due to the introduction of the
coronary care unit in 1971 . Another factor may have been
that most patients admitted to the coronary care unit were
<70 years of age . Because the authors did not report on
characteristics of the group of patients admitted during the

1 960s . i t is duff colt to assess whether these two groups are
comparable according to baseline variables .

All (20-24) except two (27 .31) internally controlled stud-
ies that reported on in-hospital mortality had comparable
inclusion criteria for their groups studied . Baseline charac-
teristics were not mentioned by all internally controlled
studies . Djiane et al . (20) reported only that baseline char-
acteristics such as mean age . gender, risk factors, infarct
location and previous infarction were comparable for both
groups studied . The baseline characteristics of mean age .
risk factors. previous infarction and previous angina were
comparable in two groups studied by Blanc et al . (2_1) .
However, group 2 contained more men and infarct location
differed significantly in the two groups . Goldman et al . (22)
reported only a higher mean age of the patients studied
during 1978 to 1979 compared with that of the patients
studied during 1973 to 1974. O'Rourke et al (73) and
Goldberg et al . (24) mentioned only that the improvement in
in-hospital mortality was not dependent on selection of
patients 1231 or baseline variables (24).

One-month mortality. Five of six studies (34 .37 .38.41 .45,
46) reported on serial reduction in 1-month mortality . Four
trials (34,37,38 .45) used the same inclusion criteria for the
groups studied . Gomez-Marin et al. (37) observed no differ-
ences it gender and age distribution between the groups
studied . Four studies (38,41,45 .46) did not specifically report
on baseline characteristics. Hunt et al . (34) and Elveback et
al . (46) studied groups of patients admitted during, respec-
tively, the 1960s and 1976s. One-month mortality decreased
from 27`73 during the 1960s to 12% during the 1970s as
reported by Hunt et al- t34). This mortality rate of 12% is low
according to mortality rates in other reports (37,38,44,45) .
However. Hunt et al. (34) mentioned that patients in both
groups were remarkably similar. Although the age and
gender distributions were similar, there were fewer patients
with cardiogenic shock and arrest before admission and
more with mild infarction in group 2 than in group 1 . Group
I contained more patients with a history of myocardial
infarction, angina and smoking and fewer patients with
hypertension and diabetes . Elveback et al. (46) reported a
decline in mortality from 18% in the 1960s to 9 .3% in the
1970s . These low mortality rates may be explained by the
fact that only patients without a previous cardiac history
were included.

Causes of improvement in in-hospital mortality . Improved
mortality maybe due to changes in mean hospital stay during
the past 30 years. Therefore, we separately analyzed studies
reporting on I-month mortality and found that a reduction in
such mortality could be demonstrated as well . A confound-
ing factor in this regard may be differences in baseline
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characteristics among the patients studied . The admission of
patients with less severe disease may have lowered the
in-hospital mortality rate (24). However, this factor may
have been counteracted by a trend, reported in some inter-
nally controlled studies (31,38) . toward earlier hospital ad-
mission during the past 3 decades, which may have resulted
in admission of patients with more severe disease,

There is no wide range in results of studies performed
during one decade. It is unlikely that patients admitted in
1979 were very dissimilar from those admitted in 1981 . We
therefore conclude that differences in mortality rates be-
tween different time periods are caused by improved medical
care during the 1970s and 1980s . Since 1968, mortality from
coronary heart disease has decreased in the United States
and many other parts of the world (1,52,69,70) . The cause
for this decline is complex and includes changes in diet
and in life-style, as well as the introduction of new methods
in the diagnosis and treatment of coronary heart disease .
Acute myocardial infarction accounts for about 33% of
coronary heart disease mortality, so it seems likely that
improvement in short-term prognosis after acute myocardial
infarction has contributed to reduction in overall cardiac
mortality .

Long-Term Prognosis
In contrast to short-term prognosis, no change in overall

5-year mortality after hospital discharge could be shown .
Subgroups of studies using identical inclusion criteria could
not be constructed. Weinblatt et al . (33) included only men
with a first acute myocardial infarction . These men had a
mean age of 52 years and a 5-year mortality rate of only 19%.
Essential baseline information such as age and gender dis-
tribution, risk factors and previous history were often in .
completely recorded or missing. However, all but one (37)
long-term internally controlled study also showed no im-
provement in long-term prognosis over time . Gomez-Marin
et al . (37) observed an improvement in 4-year mortality
between 1970 and 1980. Elveback et al . (46) and Weinblatt et
al . (51) studied long-term survival in two groups of patients
who survived their first myocardial infarction during, respec-
tively, the 1960s and 1970s . No difference in survival be-
tween those two periods was found . Goldberg et al . (24,52)
reported improved short-term but not long-term survival
after acute myocardial infarction in Worcester, Massachu-
setts from 1975 through 1984.

Reasons for lack of improvement In long-term prognosis .
This lack of improved long-term prognosis reported by inter-
nally controlled studies could not be explained by differences
among groups according to inclusion criteria or baseline char-
acteristics (24,51,52) . It may be explained by the progression of
underlying coronary artery disease or failure to influence
variables that affect discharge survival after hospital discharge
(24) . Almost all studies that were analyzed reported on patients
before the introduction of thrombolytic therapy and coronary
angioplasty after myocardial infarction .

JACC Vol . 18 . No. 3
September 199LNI8-706

A recent study by Simoons et al. (71) showed that in a
selected group of patients with acute myocardial infarction,
administration of thrombolytic therapy improved 5-year
survival . The long-term value of these interventions needs to
be documented in less selected groups of patients

Limitations of this study. Publication bias may be a
confounding factor in meta-analysis, because studies that
report less favorable results are often not published and
therefore not included. It is unlikely that publication bias
may explain the decline in short-term mortality over time . It
is, however, likely that a study reporting a 25% in-hospital
mortality rate would not be submitted for publication at
present, whereas this apparently was not a problem in the
1960s when these figures were not unusual .

Meta-analysis has been criticized for comparing and
aggregating studies that include very different methods,
treatments and populations . We tried to solve this problem
by performing two subanalyses .

To facilitate comparison of studies on prognosis after
myocardial infarction in the future, investigators should use
more comparable inclusion criteria. They also must report
more extensively on baseline characteristics than has been
done in the past .

References
1 . Aberg A. Bergstmnd R, Johnnsson S, et al . Declining trend in mortality

after myocardial infarction. Br Heart 11984 ;51 :346-51 .
2. Lawn B, Fakhro AM, Hood WB Jr, Thom GW . The coronary care unit :

ew perspectives and directions. JAMA 1967;199:188-9R
3 . Sores FM, Shiny EK . Cine coronary scenography . Mod Concepts

Cardiovasc Dis 1962 ;31 :7)5-42 .
4. Etter DB . Myocardial re culariaation surgery since 1945 : its evolution

and impact . I Theme Cardiovasc Surg 1976;72:8-23.
5. Gmentzig A, Sensing A, Siegenthater WE . Nonopemlive dilatation of

nary artery stenosis : percutaoeaus transluminal coronary angio-
plenty . N EngtJ Med 1979;301 :61-8.

6. Forester IS, Diamond G, Chatte,5ee K, Swan HIC . Medical therapy of
acute myocardial infarction by application of hemodynaede subsets (first
of two parts). N Engl I Med 1976 ;295 :1356-62.

7. Clause RH, Binwell WC, Albenel GA, et al . Assisted circulation: the
arterial counterpulsalion . I Thorae Cardio- Sing 1961 ;41 :447-54.

8. The Norwegian Multicenter Study Group. Timolol-induced reductions in
morality and reinfarnion in patients surviving note myocardial inf ac-
tion . N East J Med 1981 ;304 :801-7.

9. Sixty-Plus Reiefarction Study Group. A double blind toot to assess
long-term anticoagulant therapy in elderly patients after myocardial
infarction . Larger 19802:989-94.

10. Didisheim P, Foster V. Anions and clinical status ofplatelet suppressive
agents. Semin Hematol 1978;15 :55-72.

11 . Rentrop P, De Vivie ER, Karsch DR, et al . Acute myocardial infarction :
intmcorernry application of nitroglycerin and streptokinase in combina-
tion with transluminal recanelization . Clin Cardiol 1979 :5:354-63.

12 . Sinuous ML, Serruys PW, Van den Brand M, et al . Early Ihrombolysis
in acute myocardial infarction : limitation of infarct size and improved
survival, 1 Am Coll Cardiol 1986 :7 :717-28.

13 . Waif FM. Mela-Analysis: Quantitative Methods for Research Synthesis .
Beverly Hills : Sage University Paper Series an Quantitative Applications
in the Social Sciences. 07-059, 1996 :10-7 .

14 . Weisberg S . Simple linear models . In: Weisberg S . Applied Linear
Regression . Ne .e York : Wiley . 1980 :1-30.



]AtC V.,I . I8. No . 3
5eplcmha 1991 X698-7116

13 . Wuulhouse SP . Su'se9aem murlali:y in patiems surviving myocardial
mfamhrn. N Z hi 1 19696924-7 .

16. GFomar P Nets .. E Mosbech 1 . Deycr K . Long-e- survival :drer
myacvdial infarctior.; a pal opal follow-up study on 642 patiems in
Iknmmk .

I .'
1 Eprd-ol 19712 1_51-61.

17. Noms RM, Bonsiy KE Cacghey DE . Scot Pl . Hospital mort,J45 in
ante myocardial tnfarcl :or. Br Med 1 1968 :Y143-6.

IB- Wenbetg SL . Natun d lasiory sin yarn alter node myocardial iafarrli,n :
is there a low-risk stoup? Chest 1976 :69:23 8.

19. Kttehur AH. Pocak SI . Prognoses of patients with acute myocardial
infarction adroined 1. a caroaay case unit . 11 . Survival after hospital
discharge. Br Heart ! 1977 :39.1167-71.

III. Djiane P. Rory M . Villain P. d at Le prnnnslic de 11n&mus do
my.eade ud-v .. a t-il chanui? Arch Mad C .c .. 1987,13.188.'3-922 .

21 . 111- 11 . Ropers G. Hoschat 1 . Diense Y . Panther P- Comparaison de
dean groupies de patients hospitaliafa a 10 an, d 'intcrvalle pour un
iltfarews d0 myocarde r6cem . Arch heal Coeur 198679:143-51 .

12. Goldman I„ Cock H, Math more H . Stone P, Mailer 1 . Locator A .
Evidence that hospital care for scare myocardial infarction ha, no-
conlrihuled to the decline in coronary mortality between 1973-1974 and
1978-1979. Clrculalinn 1982765'936-41 .

23. O'Rourke MF, Welch B. Flemher M. Crowley A. Impact of the rev,
generation coronary care unit Br Med 1 1976 ;2 :837-9.

24, Goldbnrg RL Gore JM, Alperf IS, Palate JE Incidence and rose fatality
rams of acute myoardid infarction (1975-19841: the Worcester Hear
Artaek Study. Am Head 3 1981;115961-7.

25. Dubs-s C, Piemrd L.4, All>en A, et al. Shun-term risk stratification at
admission based

Us
simple clinical data in acute myocardial infarnion .

.4m I Grdiol 1988:61:216-9.
26. Reanik R . Ring L Fktcher P. Bent G. Mortality frum my-dial

if-cm, in diflerem types of hospitals . Br Most 1 1987;194 :112-5 .
27. Arms M. Ii Y. Mahara O, n al. The cause of dean, nsk facmrs and

long-leam programs of acme myocardial infarction. Jpn Circ J 1987 :51 :
332-7 .

28 . Dockers SW, F .Otetti P, Brower RW-Blardman T. Be" . A, Samoan,
ML. Prediction of 1-year outcome after complicated and uncomplicated
myocardial mlardian: Bayesian analysis of predischarge exercise test
rends in 300 patient,. Am Heart 11997 ;113 :90-5 .

29. Dockers IW. Yeuhaek MI . Surds R. Leenders CM . Stelfle op hadbe-
wakingsafdeling van klein aleemeen zkkenhuis . Hall Ball 1988 ;19:179-
82 .

30, HienmmiK.Majorcauses ofdeathfrainacoremyocardial infarctionina
continuity care una. Ipn Cure 11987,51 .1041-7.

31 . ShiBaa 1 .Tanaaawa 5, Him- K . Tateda K. Kanda M. Deaths in early
phase of coda myocardial infaction and approaches for educing the
in-hospital and oar-hospital case-falalny rates of the disease . Jon Circ 1
1987 :51 :325-31 .

32 . Cannon DS. Levy W, Cohen LS. The h-- ad long-term prognosis of
pnlents with Irensmur,J and nontransmnrol myocardial infarction Am 1
Med 1976;61 :452-8.

33 . WeinbletlE,Shapir,S,Irank l.W Sager liV .lrognovsofmenafterfirsl
myocardial infarction : mortality and first recurrence in relation w selecmd
parameters . Am J Public Health 1968 .50:1329-47.

34, Ham D, Tloman G, Christie D, Peninglon C . Changing paaems and
modality of acute myrardial infarction in a coronary eme unit . Be Mcd
J 1971:1 735-8.

35 . Pahjola S. Siltanen P, Romo M, Flue-year survival of 728 paacms :Jill
nyaardial infarction: a cammanitystudy- Br Heart 1 1980:43:176-83 .

36. M1isnin C .A, Thomas. c PI. . Armdmng BK, Hebb, MST. De Klerk N .
Lung•Ierm prrgnoms otter recur_ r farm myocardial infarction : a Dint
yearfollow-up of the Penn Coronary Booster . Circuftion 1983 :68 :961-9.

17 . Camu.Marrn D. Folsevo AR . K .,%, TE . et al. Imp- emem in Iong-
lerm survival among patients nmpi :allond snit acute myocardml mlarc-
tian . 19110, 1980. N E1g11 Mud III, III 11119 .

36. PukuiS.Sawb ; .OckiN,ntd .Imnediatcpronnosisinacvtenyacard;al
Jr. 17 net serial ch :mges in immediate morality rate and cause of damn.
Jp Circ 1 1914 ;40: 11-7.

39. Wnlrenbm:elBHR .VerdnuwPD .SctoferMMG .DomHPA,BijlevoWR€,
Hugenhdte PG . Slgni3aance of haenwdvnamic variables in armor y care

DF VRFFDE FT \L

	

7P5
l'Rt1OFt151S AFTER MYOCARDIAL INFARCTION

unit for prndinion of survival after acme nn ochrdial infarction . Br Hun
1 9143 sit 166-71 .

m1 . Sans G . Castaner A. Read,- A . er :d . Dnerminanls of pros 045 in
`

7

	

rnyaardial infarennrc a prolptctrar clinical angiognphdc
,ado N Engl1 M, :d 1991 kvk-106L7g .

11 . Fikui S . Tani A . Hamano Y . Kaoh 0 . Stank[ K . Soramino TT lmme-
dinte and long4cnn prognosis of acme myocardial infarction . analvsia of
determinants of prngrrri5. Jon Cure 1 [987_51 :304-51 .

42. Nurri, RM. Bar-1,y PP . Brands PAT. et al. hue-is area : recav,0ry
frum first acute myocardial infaselion : determinants of reinfarcliua and
sudden d :ah. Am I Candid 1914:93 M-13

43 . Leader SR, Dab... Ad . Gibberd RW', Flyrn SJ . Aneck are eau fatali a
rates for acute myocardral rnfarvlnn in the a irier eeg,em nt Nra not It
Wales, Australia . in 1979. dot:I Epi donut 3953 ;110 .42-31 .

44 Herrldg H, Gilpin EA . CuocI nW . Swan FA. CRnerke RA. R:t,, I .
Prognosis afar ac are raya-ud'al infamtirtr a mahivers- analysis of
mndaGtc and survival. firmdat;on 197.9691124-m-

45, Beaglehole R, Bonita R. Jackson R. Si-an A. Sharp, N, Praser GE .
Trends in conmary hums duseau event acs un Few Zealand- Am J
Epidemiol1944 :120:225-35.

46. Elveback LR. Connally DC. Kurland LT . Caronerv heart loran in
residents of Rahesim. Minonom. II. Matahny, incidence, and survi-
mship. 1950-1975 . Mayo Clin Pros 198166 :665-73 .

47 . HelmersC .I,undmanT,M1faaS:ngR,WeslniPP.llonditypaaemaemng
initial surveyors of acute myo_ rdiai art [ion sang a ofo.table tech-
ni9ue. Ails Med Scared 1976:'-00:769-73.

48. Lena MH . Long-term survival At, re-cry from acute myocardial
infarction. Comps Ther 1980 :6:36-41 .

49. SM51lie HC . Prognosis of falieds discharged from a coronary care ono .
Br Med 1 1986:293:541-2 .

50. Fahricius-Bjerre N, Munkvad S1 . Mincer Knudsee J . Subendocardial and
Iransmural myocardia infarction : a five year survival study . Am I Med
1979 :66 :986-90.

51. Weinblaa E . GoldbergID. Ruherman W. Frank CW . Mark MA . Chad'
hwy BS.

Mortality
after first m9onmd .al :nfarcriun : =.,arch for a secular

rend. JAMA 1982 ;247 :1576-81 .
52 . GoldhergR3 .Gore 1M .AlpertIS .Calreid Recent changesinauackad

ival rates of acute myocantral infarction 11975 through 798€t . IAMA
1986:255:2774-9,

53 . Cuupnative Study . Death rate among 795 patient, in firsl year after
myocardial infarction . JAMA 1966;197 :1&-6 .

54. Krone RI, Friedmao E, Than- S . MilioniP, Kloran RE, Char, SC .
Lou,•m rm pognosis after fir;[ Q--wave Itransmuralf or an-I}wave
muntmnsm.,all myocardial infaretmn ; analysis of 59, patient, . Am I
Cardiul 19t3 .5b234-9.

55, Noms RM . Caughcy DE, Mercer Cl. Sent . P1 . Prognosis aver myocar-
dial InfarcOur : Six-year follow-up. Rn Head 1 1974:3&786-90.

56, CleempoelH,VainselH .DramaiuM.etal .Limitations onrheprogtmsllc
,,to, of predischarge data after nyanedial infarction . Br Hean I
1988:60 :9(-103.

57. No- RM . Caughey DE . Deeming LW. Me-, Cl. Stmt PJ . Carenary
prognostic index far predicting o.ryited after recovery from acute myo
eardialinfareniac. Lancer 1970 :2 :485-7.

i8. Kentnla E. Pyamla K . Hcikkilal . Same S. LuunhO . Fae :ms rda, 10
lungaet m pognosis following mute myncetdtai Itirctmn. Scandl Rehab
Med 1975 :7,)18-24-

59 . Schroeder 1S, Lamb IH . Ha M. Do policnts in whom ray-dial
in has been mead nut have d heart prngna+is after Forpilaiimtion
than thong surviving infardioa7 N Engt I filed 1990:313;1-5 .

60 . Moss 4 . DcCamilla 1 . Engstrom F HoRman W . Odaraf C . Dads H.
The poslhospaal phase of myocardial infarction : Identification of pacients
w0h released to Malay nsk . Circulanan 1979 :49:460-2,

61 . Murray DP, Salih M . Lip Ban Tan, Mnrrny RG. Cdder WA- Pmgnosruc
rumcnuno of parents mler myocardial infaroliom Br Heart J 19(7 :31:

313-(.
62, Vents A . Wi16eimnnor C . Elmfeldt D, Save .Soderhergh 1, Tibblin 0,

W'ilhelmsrn L- Deaths and nom[alal reinfardioos during ran years
follow-up after myocardial infarction . Arm Med Scand 1975 :151',353-64.



706

	

I'ROGNOSIS .AFTER MYOCARDIAL INFARCTION

63 . Norlis RM . Caughey DE . Drone LW . Mercer Cl. Scott PJ . Prognosis
following .cute myocardial infarction. N Z Med 1 1973 .77:12-8.

6a . Mad can NP . RuthTord BD . Fry, RL. The clinical course early
prognosis and coronary mahany of subendocardiel infarction . Ate J Med
1976 :6:614-41 .

65 . Marcus Ft . Cobb LA . Edward, JE . el al . Mechanism of death and
prevalence of myocardial ischemic symptoms in the terminal event after
acme mvocardial infarction . Am J Cardiol 1988:61 :8-15 .

66 . Moss Al. Decamilla J . Davis H . Bayer L . The early pasthospital phase of
myocardialinfaretion . Circulation 1976 :5x,58-64 .

67 . Mole Al. Decamilla J. Deco H . Cardiac death in the first 6 months after

OACC Vut. 18, Nu . 3
September 159h698-766

myocardial Infaretibn : potential for mortality redaction in the rely
posthospital period . Am 1 Cordial 1977 :39:816-26 .

6b . Kim . SY, Ornetein SM, DeLoag ER . et al . Secular trends in inheneic
her", disease atonality: regi onal variation. Circulation 1983 :683-8 .

69. Levy RI . Causes of the decrease in cardiovascular, mortality . Am 1
Cardiol 1964:54:7GI3C.

70. Fair] etb M. The magnitude and nature of the decrease in coronary hean
disease mortality rate. Am J Cardio] 1984;54 :2C-6C.

71 . Simoons ML. Voc 1 . Tijssen JGP . et al . Long.term heneEr of early
thrembolytic therapy in patients with scare myocardial infarction : 5 year
follow-up of a trial conducted by the Interuniversiry Cardiology Institute
of the Netherlands. 1 Am Coll Cardiol 1989 :14:1669-15 .


	page 1
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7
	page 8
	page 9



