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A

 

BSTRACT

 

Background

 

Non–Q-wave myocardial infarction
is usually managed according to an “invasive” strat-
egy (i.e., one of routine coronary angiography fol-
lowed by myocardial revascularization).

 

Methods

 

We randomly assigned 920 patients to ei-
ther “invasive” management (462 patients) or “con-
servative” management, defined as medical therapy
and noninvasive testing, with subsequent invasive
management if indicated by the development of
spontaneous or inducible ischemia (458 patients),
within 72 hours of the onset of a non–Q-wave infarc-
tion. Death or nonfatal infarction made up the com-
bined primary end point.

 

Results

 

During an average follow-up of 23 months,
152 events (80 deaths and 72 nonfatal infarctions) oc-
curred in 138 patients who had been randomly as-
signed to the invasive strategy, and 139 events (59
deaths and 80 nonfatal infarctions) in 123 patients as-
signed to the conservative strategy (P=0.35). Pa-
tients assigned to the invasive strategy had worse
clinical outcomes during the first year of follow-up.
The number of patients with one of the components
of the primary end point (death or nonfatal myocar-
dial infarction) and the number who died were signif-
icantly higher in the invasive-strategy group at hos-
pital discharge (36 vs. 15 patients, P=0.004, for the
primary end point; 21 vs. 6, P=0.007, for death), at
one month (48 vs. 26, P=0.012; 23 vs. 9, P=0.021),
and at one year (111 vs. 85, P=0.05; 58 vs. 36,
P=0.025). Overall mortality during follow-up did not
differ significantly between patients assigned to the
conservative-strategy group and those assigned to
the invasive-strategy group (hazard ratio, 0.72; 95 per-
cent confidence interval, 0.51 to 1.01).

 

Conclusions

 

Most patients with non–Q-wave myo-
cardial infarction do not benefit from routine, early
invasive management consisting of coronary angi-
ography and revascularization. A conservative, is-
chemia-guided initial approach is both safe and ef-
fective. (N Engl J Med 1998;338:1785-92.)
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ORE than half of all acute myocardial
infarctions in the United States each
year are classified as non–Q-wave myo-
cardial infarctions, and this proportion

is rising.

 

1-3

 

 Nevertheless, the clinical course and prog-
nosis of this type of myocardial infarction and the
best approach to management remain controversial.

 

4-7

 

Since patients with non–Q-wave infarction report-
edly have higher rates of both early and late ischemic
complications (reinfarction and postinfarction angi-
na), presumably because of the presence of viable
but jeopardized myocardium within the perfusion
zone of the infarct-related artery,

 

5,7-16

 

 their treatment
has become increasingly aggressive.

Although the 1987 American College of Cardiol-
ogy–American Heart Association guidelines for cor-
onary arteriography

 

17

 

 recommended routine coro-
nary angiography for all patients after non–Q-wave
infarction, newer guidelines no longer endorse this
approach to treatment.

 

18,19

 

 Nevertheless, early inva-
sive management is still widely practiced. Further-
more, several recent studies of patients with acute
coronary syndromes have shown either no effect or

M
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an adverse effect when routine coronary angiography
is followed by early myocardial revascularization.

 

20-23

 

Thus, despite the paucity of supporting data, many
physicians assume that an “invasive” strategy (one
characterized by routine coronary angiography fol-
lowed by revascularization, if feasible) is superior to
a “conservative” strategy (consisting of medical ther-
apy, noninvasive testing, and subsequent invasive pro-
cedures if indicated by the development of spontane-
ous or inducible ischemia — i.e., an ischemia-guided
approach) in terms of improving clinical outcomes.

To test this hypothesis, we initiated a multicenter,
randomized, controlled trial to compare an invasive
with a conservative strategy in patients with acute
non–Q-wave myocardial infarction; the combined
primary end point was death from any cause or re-
current nonfatal infarction during a minimum of 12
months of follow-up.

 

METHODS

 

Study Organization

 

The Veterans Affairs Non–Q-Wave Infarction Strategies in Hos-
pital (VANQWISH) Trial began enrollment on April 14, 1993, af-
ter the institutional review boards at 15 participating centers had
approved the protocol. Two study sites were dropped within six
months because of poor enrollment, and an additional two sites
were added later. Thus, 15 sites completed the study. This report
includes data from all 17 sites. A data-monitoring board independ-
ently reviewed the interim results at regular intervals.

 

Selection of Patients

 

Details of the trial design have been published elsewhere.

 

24

 

 El-
igible patients had to have evolving acute myocardial infarction,
a level of creatine kinase MB (CK-MB) isoenzymes that was more
than 1.5 times the upper limit of normal for the hospital, and no
new abnormal Q waves (or R waves) on serial electrocardiograms.
Patients were excluded if they had serious coexisting conditions,
ischemic complications that placed them at very high risk while
in the coronary care unit (persistent or recurrent ischemia at rest
despite intensive medical therapy or severe heart failure that per-
sisted despite treatment with intravenous diuretics, vasodilators,
or both). These were conditions that were deemed to pose clin-
ical or ethical problems for the inclusion of patients in a random-
ized trial.

 

24

 

The electrocardiographic analysis followed the Atlanta code,

 

25

 

with serial tracings obtained at multiple times after the onset of
infarction. At least one electrocardiogram was obtained 48 hours
after admission in order to rule out the late development of
Q waves.

 

26

 

 Electrocardiographically, the study patients had nei-
ther new, abnormal Q waves (i.e., Q waves lasting 0.04 second in
two contiguous leads within a group of leads) nor R waves (more
than 0.04 second in lead V

 

1

 

 and an R:S ratio greater than 1 in
lead V

 

2

 

); we have previously demonstrated that these criteria re-
liably exclude evolving posterior infarction.

 

26,27

 

Randomization Procedure

 

The study patients gave informed, written consent and were
randomly assigned to a study group within 24 to 72 hours after
the onset of symptoms according to the adaptive-allocation pro-
cedure,

 

28

 

 which maximized the probability of balance between
the treatment groups within the medical centers and with respect
to each of five variables used for stratification: age, previous myo-
cardial infarction, use of thrombolytic therapy, anterior location
of the infarct, and ST-segment depression on the electrocardio-
gram obtained at entry.

 

Testing and Treatment

 

Patients assigned to the early invasive strategy underwent coro-
nary angiography as the initial diagnostic test soon after randomiza-
tion. Thereafter, the management guidelines of the Thrombolysis in
Myocardial Infarction trial (TIMI IIIB) for revascularization were
followed.

 

20

 

 In patients with clinically significant single-vessel cor-
onary artery disease, balloon angioplasty or, rarely, directional
atherectomy was considered, whereas bypass surgery was recom-
mended for patients with multivessel disease. In contrast to the
TIMI IIIB guidelines, however, our protocol did not require early
myocardial revascularization; investigators at each study site were
allowed to decide whether to perform only revascularization of a
culprit stenosis, perform complete revascularization, or continue
medical therapy.

Patients assigned to the early conservative strategy underwent
radionuclide ventriculography to assess left ventricular function as
the initial noninvasive test; this was followed before discharge by
a symptom-limited treadmill exercise test (according to the stand-
ard Bruce protocol) with planar thallium scintigraphy or thallium
scintigraphy with single-photon-emission computed tomography.
Patients who were unable to exercise to a level of at least 5 met-
abolic equivalents (MET) received intravenous dipyridamole (0.56
mg per kilogram of body weight) and then underwent perfusion
scintigraphy.

Coronary angiography with or without revascularization was
performed in patients randomly assigned to the conservative
strategy only if one or more of the following three criteria were
met: the patient had recurrent postinfarction angina with ische-
mic electrocardiographic changes; the patient had ST-segment
depression of at least 2 mm on an electrocardiogram recorded
during peak exercise; or there were redistribution defects in two
or more different vascular regions on thallium scintigraphy, or
one redistribution defect with increased uptake of thallium by the
lung. Investigators at the study site decided whether to perform
myocardial revascularization in patients who had objective evi-
dence of ischemia.

Patients in both groups received enteric-coated aspirin (325
mg per day) and long-acting diltiazem (Cardizem, Hoechst Mar-
ion Roussel, Kansas City, Mo.; 180 to 300 mg per day), on the
basis of the reported benefit of this combination for secondary
prevention.

 

5,7,29-32

 

 In addition, patients could receive any other
standard medical therapy during hospitalization, including nitro-
glycerin, angiotensin-converting–enzyme inhibitors, beta-block-
ers, dose-adjusted intravenous heparin, and if clinically indicated,
thrombolytic therapy.

 

24

 

Follow-up

 

Enrollment ended on December 31, 1995. Patients were seen
one month after discharge and at three-month intervals thereafter
until the trial ended on December 31, 1996. 

 

End Points

 

The primary end point of the trial was death or nonfatal myo-
cardial infarction. An independent, three-member end-points
committee, whose members were unaware of the treatment as-
signments, reviewed and adjudicated all suspected primary end
points. We also analyzed overall mortality and major procedural
complications after coronary angiography or myocardial revascu-
larization.

 

Statistical Analysis

 

Sample size was calculated for an equivalence study on the basis
of binomial proportions.

 

33

 

 Our null hypothesis was that 20 per-
cent of each group would reach a primary end point during 12
months of follow-up,

 

30,34

 

 and we postulated that the null hypoth-
esis of equivalence would be rejected if the difference between the
groups exceeded 7.5 percent, with a two-sided significance level
of 0.05 and 80 percent power.

 

24

 

 The study chairman and execu-
tive committee were masked with respect to the results through-
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out the trial. Formal interim analyses for efficacy were conducted
by the data-monitoring board, using accepted methods.

 

24,35,36

 

Continuous data are presented as means ±SD. Odds ratios and
95 percent confidence intervals were used to compare the strate-
gies with respect to major clinical outcomes. Survival curves were
used to characterize the timing of the primary end point during
follow-up, according to the method of Kaplan and Meier.

 

37

 

 The
Cox proportional-hazards regression model

 

38

 

 was used to adjust
for covariates in the analysis of the interaction between the strat-
egy assignment and the five prespecified covariates. All tests of
significance were two-tailed, and the strategies were compared ac-
cording to the intention-to-treat principle.

 

RESULTS

 

Characteristics of the Study Population

 

Among 2738 patients with non–Q-wave myocar-
dial infarction confirmed by measurement of CK-MB
isoenzymes who were identified at screening, 920
patients (34 percent) were randomly assigned to
treatment groups: 462 to the invasive-strategy group
and 458 to the conservative-strategy group. A total
of 247 patients (9 percent) were excluded because
of very-high-risk ischemic complications during the
first 48 hours after the onset of infarction.

 

24

 

 The
base-line characteristics of the subjects are shown in
Table 1. Ninety-seven percent of the study popula-
tion were men. Eight percent of the patients were
older than 75 years, and 40 percent were older than
65. Vital status at one year was verified for 913 pa-
tients (the other 7 patients were assumed to be alive
after searches of death registries had negative re-
sults); follow-up at one year was more than 99 per-
cent complete.

 

End-Point Analyses

 

A total of 152 cardiac events (80 deaths and 72
nonfatal infarctions) occurred in 138 patients in the
invasive-strategy group, as did 139 cardiac events
(59 deaths and 80 nonfatal infarctions) in 123 pa-
tients in the conservative-strategy group (P=0.35)
during an average of 23 months of follow-up (range,
12 to 44). As shown in Figure 1, the cumulative
rates of death or nonfatal infarction in the groups
did not differ significantly during long-term follow-
up (hazard ratio for the conservative-strategy group
as compared with the invasive-strategy group, 0.87;
95 percent confidence interval, 0.68 to 1.10), al-
though there were striking differences between the
groups in early clinical outcomes (i.e., clinical out-
comes in the first 12 months). The frequency of
death or nonfatal myocardial infarction was higher in
the invasive-strategy group than in the conservative-
strategy group before hospital discharge (36 vs. 15
events, P=0.004), at one month (48 vs. 26 events,
P=0.012), and at one year (111 vs. 85 events, P=
0.05). The same was true for the rate of death (21
vs. 6 deaths, P=0.007; 23 vs. 9, P=0.21; and 58 vs.
36, P=0.025, respectively).

During long-term follow-up, cumulative mortali-

ty from all causes did not differ significantly between
the patients assigned to the conservative strategy
and those assigned to the invasive strategy (hazard
ratio, 0.72; 95 percent confidence interval, 0.51 to
1.01) (Fig. 2). Even among the 805 patients who
did not receive thrombolytic therapy, there were
more deaths in the invasive-strategy group (69
deaths) than in the conservative-strategy group (58).
There were no significant differences between the
groups in the incidence of nonfatal myocardial in-
farction during follow-up. Finally, there was remark-
able consistency among the study sites; patients in
the invasive-strategy group fared worse than those in

 

*Plus–minus values are means ±SD. CAD denotes coronary artery dis-
ease, ACE angiotensin-converting enzyme, PTCA percutaneous translumi-
nal coronary angioplasty, and CABG coronary-artery bypass graft surgery.

†Canadian class refers to the classification system of the Canadian Car-
diovascular Society.
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Age — yr 62±10 61±10
Sex — no. (%)

Male
Female

448 (97.0)
14 (3.0)

448 (97.8)
10 (2.2)

Risk factors — no. (%)
Ever smoked
Current smoker
Family history of CAD
Hypertension
High cholesterol level
Insulin-dependent diabetes
Prior myocardial infarction

391 (84.6)
189 (40.9)
175 (37.9)
262 (56.7)
80 (17.3)

115 (24.9)
199 (43.1)

396 (86.5)
210 (45.9)
168 (36.7)
236 (51.5)
77 (16.8)

125 (27.3)
197 (43.0)

Coexisting illness — no. (%)
Cardiac disease other than CAD
Peripheral vascular disease
Neurologic disorder

54 (11.7)
84 (18.2)
53 (11.5)

44 (9.6)
82 (17.9)
54 (11.8)

Medications during wk before
randomization — no. (%)

Nitrates
Beta-blocker
Calcium antagonist
Aspirin
Warfarin
Lipid-lowering drug
ACE inhibitor

140 (30.3)
100 (21.6)
167 (36.1)
213 (46.1)
24 (5.2)
60 (13.0)
97 (21.0)

144 (31.4)
103 (22.5)
163 (35.6)
206 (45.0)
26 (5.7)
56 (12.2)

101 (22.1)
Angina in 3 wk before

randomization — no. (%)†
Before myocardial infarction
Canadian class I or II
Canadian class III or IV

195 (42.2)
147 (31.8)
48 (10.4)

214 (46.7)
158 (34.5)
54 (11.8)

Procedure >3 mo before 
randomization — no. (%)

PTCA
CABG

40 (8.7)
88 (19.0)

44 (9.6)
68 (14.8)

Electrocardiographic location of 
myocardial infarction — no. (%)

Anterior
Lateral
Inferior
Posterior

204 (44.2)
250 (54.1)
166 (35.9)
55 (11.9)

188 (41.0)
254 (55.5)
172 (37.6)
64 (14.0)

Base-line ejection fraction — % 53±15 50±14
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