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A multicenter, double-blind, placebo-controlled, 
randomized trial of nifedipine, metoprolol and their 
combination was conducted in 338 patients with un- 
stable angina (hospital admission diagnosis) who 
had not previously received treatment with a /3 
blocker. In addition, nifedipine was compared with 
placebo in 177 patients who were receiving p 
blockers upon hospital admission. The main out- 
come event was the recurrence of ischemia or pro- 
gression to myocardial infarction within 48 hours. 
Trial medication effects are expressed as ratios of 
event rates relative to placebo, e.g., for nifedipine 
as the event rate under nifedipine divided by that 
under placebo; 95% confidence intervals are also 
given. In patients not pretreated with a fl blocker 
the rate ratio for nifedipine was 1.15 (0.83, 1.84), 
for metoprolol 0.78 (.0.49, 1.18) and for the combi- 

nation 0.80 (0.53, 1.19). In patients already receiv- 
ing a fl blocker, the addition of nifedipine was favor- 
able and the rate ratio was 0.88 (0.47, 0.97). 

Equal numbers of patients developed myocardial 
infarction and reversible ischemia. Most infarctions 
occurred early, within 8 hours of randomization. In 
patients who were not already taking a B blocker, 
the nifedipine rate ratio for infarction only was 1.51 
(0.87, 2.74). These results suggest that, in patients 
not previously receiving /I blockers, metoprolol has 
a beneficial short-term effect on unstable angina, 
that a fixed combination with nifedipine provides no 
further gain and that nifedipine may be ineffective or 
counterproductive. On the other hand, the addition 
of nifedipine to existing p blockade when the patient 
becomes unstable seems beneficial. 

(Am J Cardiol 1987;80:18A-25A) 

P atients referred to a coronary care unit for acute 
chest pain can be divided into 3 broad categories in 
terms of the clinical picture. They are: 

1. neither the nature of the chest pain nor the ad- 
mission electrocardiogram suggests a cardiac ori- 
gin of the chest pain, 

2. typical angina1 pain at rest that is not severe 
enough to suggest acute myocardial infarction, 
combined with electrocardiographic evidence 
for myocardial ischemia but not for infarction 
and 
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3. severe angina1 pain at rest combined with elec- 
trocardiographic evidence for evolving myocar- 
dial infarction. 

Patients from the second category are often labelled as 
having “unstable angina”.l They are generally thought 
to be at high risk of progression to infarction. The ob- 
jective of initial management is the restoration of a 
stable clinical condition, which allows further diag- 
nostic work-up, including coronary angiography. 

In controlling unstable angina in the coronary care 
unit, nitrates and p blockade formed the cornerstone of 
conventional medical therapy until calcium antago- 
nists became available. The latter are very effective 
against coronary spasm, and early experience suggest- 
ed that they were effective in patients with unstable 
angina who do not respond to fl blockade and nitrates.2 
The role of calcium antagonists and ,6 blockade, how- 
ever, had not been well established at the time the 
Holland Interuniversity Nifedipine/metoprolol Trial 
(HINT] research group initiated a randomized, dou- 
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ble-blind, placebo-controlled, multicenter trial in 
1980. Its objective was to determine whether nifed- 
ipine (a calcium antagonist) and metoprolol (a 0 
blocker) could prevent recurrence of ischemia or pro- 
gression to myocardial infarction when given either 
alone or in combination to patients diagnosed with 
unstable angina at admission to the coronary care unit. 
The trial was carried out under the auspices of the 
Interuniversity Cardiology Institute, in which all aca- 
demic cardiology departments in the Netherlands 
participate. 

The background, methods, results and conclusions 
from HINT have been extensively described else- 
where.3 We summarize herein the main findings in the 
515 patients who were eventually available for analy- 
sis after the trial had been discontinued prematurely 
on October 30, 1984, because an interim analysis sug- 
gested an increased risk for myocardial infarction in 
patients assigned to nifedipine who were not also re- 
ceiving metoprolol. 

Patients and Methods 
Upon hospital admission, patients up to 70 years of 

age were screened for immediate inclusion without 
waiting for results of enzyme assessments. Patients 
suffering from chest pain after hospital admission 
qualified if the pain was angina1 in nature, responded 
to nitroglycerin (maximum 2 X 0.5 mg sublingual or 1 
mg in 10 ml 5% glucose intravenously) or a small dose 
of fentanyl(O.05 mg], and was accompanied by a vary- 
ing pattern of ST-T changes suggesting reversible 
myocardial ischemia. If chest pain had already subsid- 
ed at hospital admission, a history of typical pain at rest 
or during light activity, lasting more than 15 minutes, 
combined with ST-T abnormalities or a documented 
history of coronary disease was required. Patients who 
did not qualify at hospital admission were included on 
the basis of the aforementioned criteria when chest 
pain subsequently developed, provided that available 
enzyme values were below twice the local upper limit 
for normal. 

The following exclusion criteria were applied: 
more than 12 hours had elapsed since the last attack of 
pain, new Q-wave formation on the electrocardio- 
gram, acute myocardial infarction within 1 week, 
maintenance treatment with nifedipine, heart rate be- 
low 50 or above 120 beats/min, systolic blood pressure 
below 100 mm Hg, systolic blood pressure above 170 
mm Hg and diastolic above 110 mm Hg, conduction 
abnormalities other than bundle branch block, anemia 
(hemoglobin <6.5 mmol/liter, if known), clinically 
overt heart failure, congenital or valvular heart dis- 
ease, cardiomyopathy, serious pulmonary or other 
noncardiac disease or previous participation in this 
trial. After eligibility had been established, oral in- 
formed consent was requested and if it was obtained, 
trial medication was started without further delay. 

All patients received routine care for at least 48 
hours. Sedatives and anticoagulants were given ac- 
cording to local practice. Oral long-acting nitrates 
were continued if given before hospital admission; 
otherwise these drugs were not part of the standard 
regimen. Antiarrhythmics, digitalis, diuretics and anti- 

hypertensive agents other than fl blockers were given 
on indication only. Previous maintenance treatment 
with a p blocker was continued: before November 13, 
1982, with the same compound and dosage as given 
before, thereafter with 2 X 100 mg of metoprolol daily. 
Chest pain was treated initially as described previous- 
ly. If pain persisted, further measures were left to the 
attending physician’s discretion. 

Trial medication was added to the standard regi- 
men as follows. Patients not receiving previous main- 
tenance treatment with a P blocker for more than 3 
days were randomly assigned to receive either double 
placebo, verum nifedipine 6 X 10 mg daily plus meto- 
pro101 placebo, verum metoprolol 2 X 100 mg daily 
plus nifedipine placebo or both drugs verum. Patients 
receiving previous maintenance treatment with a 8 
blocker were randomly assigned to receive placebo or 
nifedipine 6 X 10 mg daily. No loading dosages were 
given. Both nifedipine and metoprolol (or their place- 
bos] were started at the same time. Both randomiza- 
tions were performed for each clinic separately and in 
equal proportions. 

Unless persistent chest pain developed, the trial 
medication was continued for at least 48 hours, prefer- 
ably until catheterization or discharge. In case of sus- 
pected side effects, trial medication was reduced or 
discontinued. 

Before start of trial medication, a blood sample for 
cardiac enzyme assessments was obtained, and at least 
1 electrocardiogram was recorded in the absence of 
pain. In patients who qualified after an in-hospital 
pain episode, at least 1 electrocardiogram during pain 
was also obtained. After start of trial medication, blood 
samples for cardiac enzyme assessment and electro- 
cardiograms were obtained every 6 hours during a 
follow-up period of at least 54 hours. In addition, elec- 
trocardiograms were made during and after each at- 
tack of pain. Heart rate and blood pressure were re- 
corded also at 6-hour intervals. 

Based on these observations, the clinical outcome 
was classified as follows: 

Prerandomization myocardial infarction was at 
least 1 cardiac enzyme level before the start of trial 
medication that was over 2 times the local upper limit 
for normal; 

Myocardial infarction within 48 hours was a nor- 
mal cardiac enzyme level at start of trial medication, 
followed by cardiac death or by a serial enzyme pat- 
tern characteristic for infarction with at least 1 enzyme 
value over twice the local upper limit for normal with- 
in 54 hours (enzymes up to that moment were taken 
into account in view of the intrinsic delay in enzyme 
release after the onset of infarction]; 

Recurrent ischemia within 48 hours was chest pain 
with ST changes combined with normal cardiac en- 
zymes until 54 hours after the start of trial medication. 

Myocardial infarction that occurred within the re- 
mainder of the first 7 days was recorded as diagnosed 
clinically. For all cases classified as myocardial infarc- 
tion within 48 hours, the most likely time of onset was 
determined retrospectively from the complete clinical 
history. In addition, the time of appearance of a Q 
wave exceeding 0.03 second in duration or of a Q- 
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wave equivalent (R >0.03 second in V1 and R/S >l 
second in V,] was noted. 

From the analysis, patients in whom an unequivo- 
cal protocol violation occurred before the start of trial 
medication were excluded. Treatment effects were as- 
sessed in terms of recurrent ischemia or myocardial 
infarction within 48 hours combined and in terms of 
myocardial infarction within 48 hours only. In accor- 

537 Patients with unstable angina as defined 

1 

22 (It) pre-randomization myocardial infarction (MI,,) 

515 Patients available for trial medication effect assessment 

(3t within 48 hours, 

/ 191 RI/M14* 
" M148 It between 2-7 days) 

( 99 no MI48 , 

324 no RI/M14* I 20 MI between 2-7 days (4t) 

FIGURE 1. Patients excluded from data analysis and overall disfti- 
butions of outcome events. MI0 = prerandomization myocardlal 
infarction; Mld8 = myocardlal infarction within 48 hours; RI/M14r = 
recurrent ischemia or myocardial Infarction within 48 hours. 
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FIGURE 2. Timing of the onset of nonfatal myocardlal infarction, the 
first significant increase in enzyme concentration and the appear- 
ance of Q waves for 89 cases of nonfatal myocardial infarction 
within 48 hours in 515 patients without enzymatic evidence of 
infarction at randomization. Time of the onset of myocardlai infarc- 
tion was determined retrospectively by the Classification Commit- 
tee from the complete clinical history. The doffed line (top) repre- 
sents the cumulative distribution of the time of onset of myocardial 
infarction; i.e., it represents for each point in time after randomiza- 
tion the total number of patients with an onset before that time. In 49 
patients the onset was judged to have taken place before random- 
ization; thus, this line starts at 43. The middle line represents the 
cumulative distribution of the time of first increase in enzyme con- 
centration to over twice the local upper limit of normal and the lower 
solid line the time of first appearance of a Q wave on the electrocar- 
diogram. The coordinate is the number of patients; the abscissa IS 
time (hours). 

dance with the protocol, patients classified as having 
had a prerandomization myocardial infarction were 
excluded from this assessment. Treatment effects 
were expressed as the ratio of the rate of the respective 
outcome event observed in patients allocated to a spe- 
cific index trial medication to that observed in patients 
allocated to a specific reference trial medication. For 
instance, the effect of nifedipine relative to placebo is 
the rate of the outcome event in the nifedipine group 
divided by that in the placebo group. Thus, a unity rate 
ratio indicates that nifedipine has no effect relative to 
placebo. A rate ratio of less than unity points to a 
preventive effect, and a rate ratio greater than unity to 
a detrimental effect. In addition to the rate ratio esti- 
mates, their 95% confidence intervals are also given. 

To determine which baseline characteristics were 
independently related to the risk for recurrent ische- 
mia or myocardial infarction within 48 hours, a com- 
posite logistic prediction function was derived. Based 
on this function, the baseline risk for recurrent ische- 
mia or myocardial infarction within 48 hours (i.e., the 
probability that this event would occur) was estimated 
for each patient separately given individual baseline 
characteristics and assuming allocation to placebo. Pa- 
tients were subsequently divided in 3 subgroups of 
low, medium and high risk, respectively. 

It was noted that trial treatment groups differed in 
terms of the distribution of baseline risk, despite ran- 
dom allocation. To adjust for this, relative treatment 
effects, as previously defined, were estimated as 
weighted averages of risk subgroup specific effects. 
Full details of the analytic methods used are given 
elsewhere.3 

Results 
Between February 1, 1981, and October 30, 1984, 

668 patients were enrolled in 9 centers. A violation of 
the admission protocol occurred in 131 patients; thus, 
537 patients had unstable angina as defined. As shown 
in Figure 1, another 22 patients were classified as hav- 
ing had a prerandomization myocardial infarction. 
These patients were left out from trial medication as- 
sessment. Figure 1 also shows the overall occurrence 
of relevant clinical events. All deaths were caused by 
myocardial infarction. 

The time of onset in 89 patients with nonfatal myo- 
cardial infarction within 48 hours is shown in Figure 2. 
In 43 patients, acute myocardial infarction was thought 
to have occurred before the start of trial medication 
despite cardiac enzymes being below twice the upper 
limit for normal at that time. Figure 2 also displays the 
time of first occurrence of an increase in enzyme val- 
ues over twice the upper limit for normal and that of a 
new Q wave. 

Selected baseline characteristics in relation to the 
defined outcome events are given in Table I. There 
were only small differences between the rates of re- 
current ischemia or myocardial infarction within 48 
hours for respective categories of age, sex, history of 
coronary disease and previous use of p blockers. 

Trial medication was started after a pain-free inter- 
val of less than 1 hour in 26% of patients and in a 
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further 36% after an interval between 1 and 3 hours. 
The length of this interval was strongly related to the 
rate of recurrent ischemia or myocardial infarction 
within 48 hours: of patients who had a pain-free inter- 
val of less than 1 hour, 62% developed recurrent ische- 
mia or myocardial infarction within 48 hours as op- 
posed to 22% of those with a pain-free interval greater 
than 3 hours (Table I). The rate of recurrent ischemia 
or myocardial infarction within 48 hours was also re- 
lated to the presence of ST depressions greater than 0.1 
mV on the baseline electrocardiogram. Patients with- 
out pain observed while in hospital had a lower event 
rate than those with pain. In those patients with pain 
the event rate was also related to the presence of 
changes in ST coding during pain. 

Of the baseline characteristics listed in Table I, pre- 
vious use of @ blockers, pain-free interval before start- 
ing and ST coding of electrocardiograms made during 
and after pain were retained in the logistic function for 
the estimation of the baseline risk for recurrent ische- 
mia or myocardial infarction within 48 hours. Based on 
this estimation, 59% of patients were grouped as 
“low,” 24% as “medium” and 17% as “high” risk. The 
observed rates were 21%. 53% and 69%, respectively. 
The rate of myocardial infarction within 48 hours was 
also strongly related to this stratification. Full details of 
the logistic function are given elsewhere.3 

Baseline risk for recurrent ischemia or myocardial 
infarction within 48 hours was distributed differently 
over the trial medication groups: among patients not 
receiving previous maintenance treatment with a /? 
blocker, 18% of those allocated to nifedipine were 
“high” risk; for the other 3 trial medication groups this 
percentage ranged from 5% to 12%. The higher risk of 
the nifedipine group was due primarily to a relatively 
large proportion (33%) of patients in whom trial medi- 
cation was started within 1 hour after the last attack of 
pain (a strong indicator of risk, Table I). In patients 
who received continued p blockade the same was true 
for patients allocated to placebo, although to a lesser 
extent. 

At 48 hours, the percentage of patients still receiv- 
ing trial medication ranged from 63% of patients allo- 
cated to nifedipine who had not received previous 
maintenance @ blockade to 76% of patients allocated 
to placebo in the same category of previous /3 blockade. 
The predominant reasons for discontinuation were re- 
current chest pain and diagnostic findings of myocar- 
dial infarction. 

Regarding concomitant medication, oral long-act- 
ing nitrates had been given to 100 patients at hospital 
admission and were continued in 76%. Thus, 439 pa- 
tients did not receive oral long-acting nitrates at ran- 
domization These drugs were later prescribed, on in- 
dication, in 11% of these patients. Anticoagulants 
(coumarin or heparin] were given to 67%. At start or 
during follow-up 14% received diuretics, 3% digitalis 
and 3% platelet aggregation-inhibiting drugs, 

Trial medication allocation and clinical events are 
shown in Table II both overall and, except for preran- 
domization infarction, per stratum of baseline risk for 
recurrent ischemia or myocardial infarction within 48 

TABLE I Baseline Characteristics and Corresponding Outcome 
Event Rates 

All Patients 
RI/Ml.$a Ml48 

(515 = 100%) 191(37%) 92 (18%) 

Age (years) 
<55 
55-65 
>65 

Sex 
Male 
Female 

History of MI 
no 

yes 
History of angina 

>4 weeks 
no 

yes 
Previous maintenance 

treatment with a 
p blocker 

no 

yes 
Pain-free interval (hours) 

<I 
l-3 
>3 

Baseline ECG 
not codable 
no ST4 20.1 mV 
ST1 ‘0.1 mV 

Comparison of pain ECG 
with baseline ECG 
not possible’ 
same ST coding 
more STit 
more STtt 

Baseline risk for RI/M14& 
low 
medium 
high 

(183 = 36%) 
(248 = 48%) 

(84= 16%) 

(387 = 75%) 
(128 = 25%) 

(308=60%) 
(207=40%) 

(338 = 66%) 
(177 =34%) 

(133 = 26%) 
(186 = 36%) 
(196 = 38%) 

(20=4%) 
(402 = 78%) 

(93 = 18%) 

(223=43%) 
(82 = 16%) 

(159 = 31%) 
(101=20%) 

(303 =59%) 
(126 = 24%) 

(86 = 17%) 

69(38%) 
92 (37%) 
30(36%) 

149 (39%) 
42(33%) 

134 (39%) 
57(33%) 

116(38%) 
75(36%) 

121 (36%) 
70(40%) 

82(62%) 
66(359/o) 
43(22%) 

8(40%) 
136 (34%) 
47 (51%) 

48(22%) 
32(39%) 
87(55%) 
60 (59%) 

65(21%) 
67(53%) 
59 (69%) 

38(21%) 
40(16%) 
14(17%) 

82 (21%) 
10 (8%) 

68(20%) 
24(14%) 

81(20%) 
31(15%) 

63(19%) 
29(16%) 

45(34%) 
31(17%) 
16 (8%) 

6(30%) 
60 (15%) 
26(28%) 

24(11%) 
11(13%) 
45(28%) 
32(32%) 

28 (9%) 
28(22%) 
36(42%) 

ECG = electrocardiogram; Ml 4s = myocardial infarction within 48 hours; 
RI/M14s = recurrent ischemia or myocardial infarction within 48 hours: ST1 = 
ST-segment depression. 

+ No pain observed after hospital admission or no (codable) pain-free 
electrocardiogram available for comparison. 

t Including 50 patients who had more ST depression as well as more ST 
elevation. 

t As estimated from previous maintenance treatment with a fi blocker, pain- 
free interval and electrocardiographic variables. . 

hours. The directions of the differences between the 
trial medication groups were consistent over the risk 
strata. In patients not receiving previous maintenance 
treatment with a P blocker who were treated with ni- 
fedipine, both outcome event rates were higher than 
the corresponding rates for those receiving placebo. 
This was also true for Q-wave infarctions. On the other 
hand, in patients given metoprolol or the combination, 
outcome event rates tended to be lower than the rates 
for those given placebo. In patients who were already 
receiving a /3 blocker, the nifedipine group tended to 
have lower outcome event rates than the placebo 
group. 

For all choices of index and reference trial medica- 
tion the estimated relative effects expressed as weight- 
ed averages of risk stratum specific rate ratios are giv- 



3 a4 31 (37%) 13 (15%) 9(11%) 
56 13 (23%) 3 (5%) 2 (4%) 
22 13 (59%) 8 (36%) 6 (27%) 

6 5 (63%) 2 (33%) 1(17%) 

4 89 42 (47 % ) 25 (26%) 14 (16%) 
53 1.5 (26%) 6 (15%) 4(6%) 
20 14 (70%) 6 (30%) 4 (20%) 
16 13(61%) II (69%) 6 (36%) 

4 79 22 (28%) 13 (16%) 6 (8%) 
52 10 (19%) 6 (12%) 2 (4%) 
23 9 (39%) 5 (22%) 3 (13%) 

4 3 (75%) 2 (50%) 1(25%) 

7 86 26 (30%) 12 (14%) 7 (6%) 
56 9 (16%) 4(7%) 3 (5%) 
20 12 (60%) 5 (25%) 2 (10%) 
10 5 (50%) 3 (30%) 2 (20%) 

2 61 41 (51%) 16 (20%) 6(7%) 
34 6 (24%) 3 (9%) 2 (6%) 
16 12 (67%) 2(11%) 0 (0%) 
29 21(72%) 11 (36%) 4 (14%) 

2 96 29 (30%) 13 (14%) 6 (6%) 
52 IO (19%) 4 (6%) 0 (0%) 
23 7 (30%) 2(9%) 2 (9%) 
21 12 (57%) 7 (33%) 4 (19%) 
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TABLE II Outcome Event Rates in Trial Medication Groups Stratified for Estimated Baseline Risk 
for Recurrent lschemia or Myocardial Infarction Within 48 Hours 

Ml0 no Ml0 Rl/f~Il,~ Mb Ml48 + Q 

No previous maintenance 
treatment with a 
p blocker 

Placebo 
all patients 
low risk 
medium risk 
high risk 

Nifedipine 
all patients 
low risk 
medium risk 
high risk 

Metoprolol 
all patients 
low risk 
medium risk 
high risk 

Combination 
all patients 
low risk 
medium risk 
high risk 

Continued maintenance 
treatment with a 
B blocker 

Placebo 
all patients 
low risk 
medium risk 
high risk 

Nifedipine 
all patients 
low risk 
medium risk 
high risk 

Ml,, = prerandomization myocardial infarction; M14s i- Q = myocardial infarction within 46 hours with subsequent 
Q-wave formation; other abbreviations as in Table 1. 

TABLE Ill Rate Ratios with 95 % Confidence Intervals for All 
Pairwise Trial Medications Comparisons 

en in Table III together with their 95% confidence 
intervals. 

Adjusted Rate Ratio 
(95% confidence interval) Discussion 

RIIMl.,s Ml48 

No previous maintenance 
treatment with a 
@ blocker 

Nifedipinel 
Placebo 

Metoprololl 
Placebo 

Combination/ 
Placebo 

Metoprololl 
Nifedipine 

Combination/ 
Nlfedlpine 

Combination/ 
Metoprolol 

1.15 1.51 
(0.63. 1.64) (0.67, 2.74) 

0.76 1.07 
(0.49, 1.16) (0.54. 2.09) 

0.80 0.88 
(0.53, 1.19) (0.44. 1.74) 

0.66 0.74 
(0.43, 0.96) (0.40, 1.31) 

0.66 0.56 
(0.47. 0.97) (0.30, 0.99) 

1.06 0.79 
(0.67, 1.70) (0.39. 1.62) 

Continued maintenance 
treatment with a 
p blocker 

NifedipineI 
Placebo 

0.66 0.66 
(0.47, 0.97) (0.45. 1.61) 

Our results confirm earlier reports that myocardial 
infarction is a frequent complication in patients admit- 
ted to hospital with unstable angina.l After 1 week it 
had occurred in 25% (22 + 92 + 30 out of 537, Fig. 1). 
But the exact timing of the early complications relative 
to the moment of diagnosis was not reported earlier. 
Inclusion in this trial was based on a diagnosis of un- 
stable angina made at hospital admission by a conven- 
tional clinical assessment of the nature of the symp- 
toms and signs but without waiting for the enzyme 
assessment results to be returned from the laboratory. 
Notwithstanding the diagnosis of unstable angina, 
myocardial infarction with enzyme increases had al- 
ready taken place in 4% (22 of 537, Fig. 11. Further, as is 
shown in Figure 2,43 of 515 patients with normal en- 
zymes at the moment of diagnosis (i.e., start of trial 
medication] had infarction already occurring, al- 
though it could not be recognized at that moment. 

Abbreviations as in Table I. 

These results show that it is impossible to delineate 
reversible ischemia (i.e., unstable angina] reliably 
from irreversible ischemia (i.e., myocardial infarction) 
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early on clinical grounds. It follows that the possible 
presence of myocardial infarction must be taken into 
account in the initial management of unstable angina 
and that, inasmuch as infarction has already occurred, 
limitation of its size is one of the management ob- 
jectives. 

Another objective of the initial management of un- 
stable angina must be the prevention of progression to 
myocardial infarction. Of 515 patients with normal en- 
zymes at the moment of diagnosis (Table I], nonfatal 
infarction with an onset after that moment but within 
48 hours occurred in only 39 (89 to 43, Fig. 2) patients 
while there were a further 3 fatal cases of infarction 
within that period of time. Most of these infarcts had 
an onset within 6 hours (Fig. 2). The clinical implica- 
tion of these findings is that there are relatively few 
infarcts that can really be prevented and that there is 
very little time to take the necessary measures. 

Despite the high incidence of myocardial infarc- 
tion, this trial supports the notion that the prognosis for 
patients with this type of unstable angina is relatively 
good. Total l-week mortality was only 1.7% (g/537, 
Fig. 1). Our results indicate that the short-term risk for 
recurrent ischemia or myocardial infarction is primar- 
ily related to the time elapsed since the last attack of 
pain on the one hand and to the presence of resting ST 
.abnormalities and pain-related ST changes on the oth- 
‘er [Table I). The first finding is understandable be- 
cause by definition the condition of patients with a 
long interval between last pain attack and diagnosis 
has stabilized. The second finding is in agreement with 
current views and previous findings on the relevance 
of electrocardiography in such patients1s4 

Enrollment in the present trial was discontinued on 
the basis of an interim analysis.3 The final data as 
presented herein are essentially in agreement with the 
interim data that led to this decision. 

Although the total series of patients is of consider- 
able size, each separate trial medication group is rath- 
er small. In a randomized trial with small groups, the 
possibility that the eventual data suggest differences in 
baseline risk between the groups should be taken into 
account. Since this did indeed occur, we have used 
risk stratification on the basis of a composite logistic 
function of relevant baseline characteristics, and have 
expressed trial medication effects as weighted aver- 
ages of stratum specific rate ratios. By this approach, 
the estimation of trial medication effect becomes inde- 
pendent of the actual distribution of baseline risk in 
the groups that are compared. Of the rate ratios so 
obtained, 95% confidence intervals are presented, as 
these provide better insight in the statistical strength of 
evidence than the customary significance levels (p 
values).5 

Patients with a prerandomization myocardial in- 
farction are no longer “at risk” of the defined outcome 
events. Therefore, we have assessed trial medication 
effects without taking these patients into consider- 
ation. To allow effect analyses based on other print+ 
ples, the number of prerandomization infarctions is 
also given per treatment group (Table II). 

Only the addition of nifedipine to previous mainte- 
nance treatment with a /3 blocker turned out to be 

clearly beneficial. None of the other trial regimens 
came out unequivocally effective. There was a trend 
for metoprolol to reduce the risk of recurrent ischemia 
or myocardial infarction but there was a worrying 
trend towards an increased risk for myocardial infarc- 
tion in patients assigned to nifedipine alone. What is 
the explanation for these findings? 

Regarding the preventive effect of nifedipine in 
patients already taking a @ blocker, we hypothesize 
that in patients who become unstable despite such 
maintenance treatment, coronary spasm may play a 
larger role than in patients not receiving previous @ 
blockade, thereby explaining the efficacy of adding a 
coronary spasmolytic agent such as nifedipine. 

Regarding the apparent lack of major effects of the 
other trial medications, we do not believe that it is due 
to the selection of already stabilized patients, which 
would lead to a lack of sufficient outcome events. The 
event rate of recurrent ischemia or myocardial infarc- 
tion within 48 hours was considerable and in agree- 
ment with a priori design assumptions. Nevertheless, 
the possibility that relevant trial medication effects 
were “missed” cannot be dismissed outright on the 
basis of the confidence intervals given in Table III. In 
our view, the most likely explanation lies in the partic- 
ular clinical situation with which this trial was con- 
cerned, which allows limited scope for prevention. In 
this context, it is noted that nifedipine has not been 
shown to reduce infarct size or mortality when given to 
patients with myocardial infarction6y7 Animal experi- 
ments indicate that nifedipine has no protective effect 
on the myocardium when given after onset of is- 
chemiae8 

Why nifedipine monotherapy should actually in- 
crease the risk for progression to myocardial infarction 
cannot be determined from our data. There is the pos- 
sibility that this is a chance finding. On the other hand, 
these findings virtually exclude a major preventive 
effect of nifedipine used in this way for this indication. 
We do not believe that nifedipine’s postulated influ- 
ence on release of enzymes9 could explain this finding: 
There was also an excess in Q-wave infarcts in the 
nifedipine monotherapy group compared with place- 
bo (Table II). In comparison with placebo, nifedipine 
did not increase heart rate substantially but did lower 
blood pressure. It is possible therefore that the tempo- 
rary increase in heart rate in combination with a de- 
crease in blood pressure, which has been observed 
before,10 plays a role. 

Nifedipine is generally accepted to be of particular 
value in patients with ST elevation during pain, There 
was a total of 101 patients in whom this was document- 
ed before entry (Table I). A subgroup analysis did not 
reveal that these patients benefited particularly from 
nifedipine monotherapy. 

The HINT findings do not stand alone but fit a 
pattern of earlier studies. In a trial with a selection 
procedure beginning immediately at hospital admis- 
sion, 4 X 20 mg of nifedipine daily was compared with 
placebo.ll However, eligibility required more pro- 
longed chest pain than in the present trial and patients 
with electrocardiographic evidence of acute infarction 
were not excluded. Patients were later stratified into 
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either acute or threatened myocardial infarction on 
the basis of the presence or absence of enzyme in- 
creases and Q waves at the moment of randomization. 
Their threatened myocardial infarction group resem- 
bled the group of patients included in the present trial. 
Most likely as a reflection of the more stringent selec- 
tion as far as pain is concerned, the rate of progression 
to myocardial infarction, 75% after 24 hours, was 
much higher however. The progression rate did not 
differ between the nifedipine and placebo group, nor 
was there a difference in enzymatic infarct size. The 
actual number of patients also treated with a /3 blocker 
was not reported, rendering a direct comparison with 
our results impossible. Another trialI in patients diag 
nosed as having “threatened infarction” compared 
propranolol with conventional treatment. The effect of 
propranolol was in the same direction as that of meto- 
pro101 in the present trial. 

Several trials have studied treatments in patients 
with unstable angina after enzyme levels were known 
to be normal, albeit with varying selection criteria. 
One observed a favorable effect of the addition of 
nifedipine to a standard regimen of propranolol and 
long-acting nitrates on recurrent ischemia over a fol- 
low-up period of 3 months.13 Nifedipine without con- 
comitant /3 blockade was not studied. Another trial14 
compared a conventional step-up regimen of long-act- 
ing nitrates and propranolol with increasing dosages of 
nifedipine during a treatment period of 14 days. Over- 
all, there were no differences in recurrent ischemia, 
and 14% of patients progressed to infarction in both 
groups. Because this trial did not have a placebo con- 
trol group, it is not possible to tell whether both regi- 
mens were equally effective or equally ineffective. In 
the subgroup of patients who were receiving mainte- 
nance treatment with propranolol the addition of ni- 
fedipine controlled pain more rapidly than did the 
addition of nitrates or an increase in propranolol dos- 
age. On the other hand, in the subgroup of patients 
who were not receiving maintenance propranolol the 
administration of this drug or nitrates controlled pain 
more rapidly than did nifedipine. Our results are in 
agreement with these findings. Moreover, they pro- 
vide evidence for a positive effect of a particular /3 
blocker in patients not already receiving such treat- 
ment compared with placebo, and for a similar effect 
of nifedipine in patients already receiving treatment 
with a /3 blocker. 
’ In summa’ry, the present results confirm that, with 
currently available diagnostic methods, it is impossible 
to reliably delineate unstable angina from evolving 
myocardial infarction at admission to a coronary care 
unit. Of patients suspected of unstable angina, a con- 
siderable proportion in fact has already sustained a 
myocardial infarction or is in the process of doing so. 
Initial management must take into account the possi- 
ble presence of evolving myocardial infarction. The 
first management objective therefore becomes the re- 
duction of the total number of infarcts eventually diag- 

nosed among this subgroup of patients, irrespective of 
the precise time of onset relative to the initiation of 
therapy. To achieve this, therapy must both reduce the 
size of evolving infarctions and prevent those about to 
develop. 

Regarding therapy, our results indicate that previ- 
ous fl blockade is an important consideration. In pa- 
tients not receiving previous B blockade, they support 
the use of a /3 blocker as first choice treatment. There 
was no additional advantage of the fixed combination 
of metoprolol and nifedipine. Patients with ST eleva- 
tions during pain did not seem to benefit particularly 
from nifedipine. Further, nifedipine cannot be recom- 
mended as monotherapy because it was associated 
with a higher incidence of myocardial infarction. On 
the other hand, patients who have become unstable 
despite maintenance treatment with a /3 blocker can be 
expected to react favorably to the addition of nifedi- 
pine to a regimen of continued p blockade. 
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