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PATHOPHYSIOLOGY AND NATURAL HISTORY

VARIANT ANGINA

Factors influencing the long-term prognosis of treated
patients with variant angina

Davip D. WaTers, M.D., D. DouGLas MILLER, M.D., Jabwica SziLacHcic, M.D.,
ALAIN BoucHARD, M.D., MarRGoT METHE, R.N., JouN KREEFT, M.D.,
AND PIERRE THEROUX, M.D.

ABSTRACT To determine the prognosis of variant angina and the factors influencing it, 169
consecutive patients hospitalized in our coronary unit were followed for a mean of 15.3 months (range 1
to 68). Survival at 1, 2, and 3 years was 95%, 90%, and 87%, respectively; survival without
myocardial infarction was 80%, 78%, and 75%. Twenty of the 22 myocardial infarctions and eight of
the 14 deaths occurred within the first 3 months. Mantel-Haenszel log-rank analysis demonstrated that
coronary disease, ventricular function, and the degree of disease activity were significant interdepend-
ent variables that influenced both survival and survival without infarction. At 1, 2, and 3 years, survival
for patients with multivessel disease was 81%, 76%, and 66%; for patients with one-vessel disease,
97%, 92%, and 92%; and for patients without stenoses = 70%, 98% at each year (p = .0003).
Survival without infarction at 1 year was 88% in patients with no stenoses = 70% and 82% in patients
with single-vessel disease; it did not change thereafter in either group, but was 62%, 58%, and 50% at
1, 2, and 3 years in patients with multivessel disease (p = .001). Treatment did not influence survival
in any subgroup (only 14 patients died overall) or survival without infarction in patients with multives-
sel disease. However, in patients without multivessel disease, treatment with nifedipine, diltiazem, and
verapamil improved survival without infarction compared to treatment with perhexiline maleate or
long-acting nitrates alone (92% vs 67% at 1, 2, and 3 years; p < .005). Thus in addition to preventing
angina, nifedipine, diltiazem, and verapamil appear to reduce complications in patients with variant

angina without multivessel disease.
Circulation 68, No. 2, 258-265, 1983.

PROGNOSIS has been well defined in most subgroups
of patients with coronary artery disease. However, the
natural history of variant angina is unclear because the
syndrome is characterized by frequent spontaneous ex-
acerbations and remissions and because, except for the
series described by Maseri et al.! and Severi et al.,>
most reports involve small numbers of patients, heter-
ogenous treatment, or different selection criteria.>!*
During a recent 5 year period, 169 patients with
variant angina were hospitalized at our institution. All
but seven underwent coronary arteriography and all
survivors were seen at regular intervals after discharge
at our variant angina clinic. The purpose of this article
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is to describe the prognosis of these patients and to
define the factors that influence prognosis.

Methods

Patients. The diagnosis of variant angina was made in pa-
tients meeting all of the following criteria: (1) burning or
squeezing retrosternal chest pain at rest, (2) relief of the pain by
nitroglycerin in less than 5 min, (3) ST segment elevation of at
least 2 mm not present on the baseline electrocardiogram (ECG)
but documented during pain and disappearing with relief of
pain, and (4) no subsequent evidence of myocardial necrosis.
Between March 1976 and August 1981, 169 patients meeting
these criteria were hospitalized at the Montreal Heart Institute.

The mean age of the patients was 51 years (range 24 to 71);
117 were men and 52 were women. Thirty patients had pre-
viously had a myocardial infarction, 11 had undergone coronary
artery bypass surgery,' and six had had percutaneous translu-
minal coronary angioplasty.'® Effort angina was present in 89.7
ST segment elevation was noted at the anterior electrocardio-
graphic leads in 96 patients and at the inferior leads in 73.
Attacks were documented in 47 patients during hospitalization
only after ergonovine administration; spontaneous attacks were
detected in hospital in the other 122 patients.

Patient management. Patients were hospitalized in the coro-
nary care unit, where they underwent continuous electrocardio-
graphic monitoring for at least 3 days. A complete ECG was
recorded during episodes of angina at rest when possible. Coro-
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nary arteriography was performed by a percutaneous transfem-
oral approach with preformed catheters, '® and routine filming of
sagittally angulated views of the left coronary artery. Patients
were not routinely given nitroglycerin before angiography, but
if coronary stenoses were present, the involved vessels were
restudied in multiple views after nitroglycerin administration.
Coronary arteriography was not performed in seven patients
who either had associated life-threatening noncardiac illness or
developed myocardial infarction soon after admission to hospi-
tal. In all but eight of the patients who underwent coronary
arteriography, a left ventricular angiogram was filmed in the 30
degree right anterior oblique view.

In 63 patients no fixed coronary stenosis = 70% of the
luminal diameter was seen at coronary arteriography; 59 pa-
tients had one-vessel disease = 70% and 40 had multivessel
involvement. Results of left ventriculography were normal in
114 patients and revealed a segmental wall motion abnormality
in 40, hypokinesis in 16, akinesis in 20, and dyskinesis in four.
Coronary artery spasm developed spontaneously during arteri-
ography in 31 of the 162 patients. Ergonovine testing was rarely
done during coronary arteriography. After arteriography an er-
gonovine test was performed in the coronary care unit according
to a defined protocol!® in patients with suspected but unproven
variant angina. Patients with documented variant angina did not
undergo ergonovine testing for diagnostic purposes; however,
to assess the effect of treatment with calcium antagonist drugs,
some of these patients underwent testing before and during
treatment according to a research study protocol.? 2!

Coronary artery bypass surgery, with or without plexec-
tomy, ' 22 23 was performed as initial treatment in 11 patients
and was done during the follow-up period in seven others. Drug
treatment was applied initially to the other 158 patients. During
the first part of the study period, perhexiline maleate was the
only calcium antagonist drug available to us; therefore, 45 pa-
tients were initially treated with this drug? (n = 29) or with
long-acting nitrates alone (n = 16). The remaining 113 patients
were initially treated with nifedipine (n = 38), diltiazem (n =
32), or verapamil (n = 17) or with combinations of these drugs
(nifedipine and diltiazem, n = 25; nifedipine and verapamil, n
= 1). Long-acting oral or topical nitrates were added if symp-
toms persisted on treatment. The usual drug doses were 100 to
400 mg twice daily for perhexiline maleate, 20 mg four times
daily for nifedipine, 120 mg three times daily for diltiazem, 160
mg three times daily for verapamil, 30 mg four times daily for
isosorbide dinitrate, and 2 inches four times daily for nitroglyc-
erin ointment.

After discharge, each patient returned to a special hospital
clinic at 1 month, 3 months, and every 3 months thereafter. At
each visit a standardized questionnaire, physical examination,
and ECG were recorded. Calcium antagonists were eventually
discontinued in 45 patients, because of serious side effects from
perhexiline maleate in eight®* and because no angina had oc-
curred during several months of treatment in 37 others.?

Data analysis. Myocardial infarction was diagnosed in pa-
tients who developed symptoms of definite or probable infarc-
tion (Minnesota code criteria?® 27) or who experienced myocar-
dial ischemic pain lasting longer than 30 min followed by
confirmatory cardiac enzyme or isoenzyme abnormalities. Dur-
ing the study, four patients were unavailable for follow-up;
another patient who died from a noncardiac cause (suicide) was
also considered to be unavailable for follow-up.

For the entire population, curves for both survival and surviv-
al without myocardial infarction were constructed by means of
the standard life-table analysis.?® The influence of clinical and
angiographic variables on prognosis was assessed with a Man-
tel-Haenszel log-rank analysis.?® A multivariate analysis was
performed to determine whether the variables that significantly
correlated with outcome were independent or interdependent.
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Table 1 lists the variables that were studied and their subsets. As
an index of disease activity, we classified patients into three
groups: those in whom attacks were rare and could only be
documented by ergonovine provocation, and those with and
without serious arrhythmias during attacks, since such arrhyth-
mias may be an indicator of more severe ischemia and a worse
prognosis.* Serious arrhythmias were defined as ventricular
fibrillation, ventricular tachycardia, ventricular couplets or bi-
gemiar;y, second or third degree atrioventricular block, and asys-
tole.

Results

During a mean follow-up period of 15.3 months
(range 1 to 68), 14 of the 169 patients died and 22
others developed myocardial infarction. Twenty of the
22 myocardial infarctions and eight of the 14 deaths
occurred during the first 3 months, including seven
deaths and 12 infarctions within 1 month. Six of the 14
deaths were sudden and eight were in-hospital compli-
cations of myocardial infarction. Figure 1 illustrates
the curves for survival and survival without myocardi-

TABLE 1
Clinical and angiographic variables*
Patient/
Variables Subsets subsets
Coronary artery
disease No stenosis = 70% 63
One-vessel disease 59
Multivessel disease 40
Disease activity Arrhythmias during attacks 57
No arrhythmias during attacks 65
Provoked attacks only 47
Left ventricular
function Normal 114
Abnormal 40
Initial treatment Nifedipine, diltiazem, verapamil 113
Other medical treatment 45
Bypass surgery = plexectomy 11
Age 20-39 yr 20
40-59 yr 108
60-79 yr 41
Duration of rest
angina <1 mo 46
1to 3 mo 72
> 3 mo 47
Site of ST
elevation Anterior 96
Inferior 73

AThe total for each variable is not 169 because of seven patients
without coronary arteriography, 15 without left ventriculography, and
four in whom the duration of rest angina could not be accurately deter-
mined. The classification of disease activity is based on our previous
study, which showed that arrhythmias during attacks were an indicator
of more severe ischemia.>°
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FIGURE 1. Survival and survival without myocardial infarction for the
entire patient population. The number of patients completing each fol-
low-up interval without an end-point event are listed. Eight of the 14
deaths and 20 of the 22 myocardial infarctions occurred within the first 3
months.

al infarction for the entire group. At 1, 2, and 3 years,
overall survival was 95%, 90%, and 87%, respective-
ly. Survival without infarction at 1, 2, and 3 years was
80%, 78%, and 75%, respectively.

Survival. The clinical and angiographic factors that
correlated with survival and survival without infarc-
tion and the statistical significances of the observed
differences are listed in table 2. The strongest predictor
of survival was coronary artery disease. Thirteen
deaths occurred in the 162 patients who had coronary
arteriography: one in the 63 with no stenoses = 70%
(1.6%), three in the 59 with single-vessel disease
(5.1%), and nine in the 40 with multivessel disease

TABLE 2
Predictors of survival and survival without infarction*

Survival without

Survival infarction
Variable x> p value x>  p value

Coronary artery disease 14.7 .0003 13.4 .001
Disease activity 5.7 .03 9.6 .004
Left ventricular function 3.0 .04 5.6 .02
Initial treatment 0.89 NS 9.7 .008
Age 2.9 NS 1.0 NS
Duration of rest angina 0.81 NS 2.2 NS
Site of ST elevation 0.17 NS 1.5 NS

AMantel-Haenszel log-rank analysis. Degrees of freedom = 2 for all
variables except left ventricular function and site of ST elevation, in
which degrees of freedom = 1. One-tailed p values are listed for
coronary artery disease, disease activity, and left ventricular function;
two-tailed p value for treatment. NS = p > .1.
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(22.5%). Left ventricular function and the degree of
disease activity also correlated with survival by univar-
iate analysis, but a multivariate analysis indicated that
these two variables correlated significantly with coro-
nary artery disease and were thus not independent pre-
dictors of survival.

Survival curves are illustrated for each of these three
variables in figure 2. At 1, 2, and 3 years, survival for
patients with multivessel disease was 81%, 76%, and
66%, respectively; for patients with one-vessel dis-
ease, 97%, 92%, and 92%, respectively; and for pa-
tients without stenoses = 70%, 98% at each year. The
degree of disease activity correlated with survival be-
cause no deaths occurred in the subset of 47 patients in
whom attacks could be documented only by provoca-
tive testing; only four of these 47 had multivessel dis-
ease, 19 had single-vessel involvement, and 24 had no
stenoses = 70%. Survival was similar in patients with
and without arrhythmias during attacks. Patients with
normal left ventricular function had survival rates of
97%, 95%, and 91% at 1, 2, and 3 years compared
with 88%, 84%, and 84% in those with abnormal left
ventricular function.

Survival without myocardial infarction. Coronary ar-
tery disease, the degree of disease activity, and left
ventricular function also correlated with the other end
point studied, survival without myocardial infarction
(table 2). Again, coronary artery disease was the
strongest predictor statistically. Multivariate analysis
indicated that disease activity and left ventricular func-
tion were dependent on coronary artery disease and
were thus not independent predictors of survival.

Curves for survival without infarction are illustrated
for each of these three variables in figure 3. Survival
without infarction at 1 year was 88% in patients with
no stenoses = 70% and 82% in patients with single-
vessel disease; it did not change thereafter in either
group, but was 62%, 58%, and 50% at 1, 2, and 3
years in patients with multivessel disease. Myocardial
infarction occurred in only two of the 47 patients
whose attacks could be documented only by provoca-
tive testing. Survival without infarction at 1 year was
87% with normal and 71% with abnormal ventricular
function.

The risk of myocardial infarction with survival for at
least 1 month thereafter was 6/63 (9.5%) for patients
without stenoses = 70%, 7/59 (11.9%) for patients
with one-vessel disease, and 8/40 (20%) for those with
multivessel disease (one tail, p < .05). As noted pre-
viously, all but two of the myocardial infarctions oc-
curred within the first 3 months of follow-up.

Effect of treatment. Treatment did not influence over-
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FIGURE 2. Three variables were predictive of survival by univariate analysis: coronary artery disease (A), class of disease
activity (B), and left ventricular function (C). The number of patients in each subgroup completing each follow-up interval
without an end-point event are listed. 1 ST, arrhythmias and 7 ST, no arrhythmias = patients with and without arrhythmias
during spontaneous variant angina attacks; spontaneous attacks never documented = patients with attacks in hospital only with

ergonovine provocation; LV = left ventriculogram.

all survival but significantly affected survival without
infarction (figure 4). The number of patients treated
initially with bypass surgery was too small to assess.
Survival without infarction at 1 year was 87% in pa-
tients treated with nifedipine, diltiazem, and verap-
amil, compared with 61% in patients treated with per-
hexiline maleate or nitrates alone. In patients with
multivessel disease, treatment did not influence sur-
vival without infarction (y> = .17, p = NS). In pa-
tients without stenoses = 70%, survival without in-
farction at 1, 2, and 3 years was 93% with nifedipine,
diltiazem, and verapamil, compared with 77% with
perhexiline maleate or nitrates alone. Although the risk
ratio between the two groups is greater than 3:1, this
difference does not attain statistical significance (3> =
2.85; two tail, p = .09). In patients with one-vessel
involvement, survival without infarction at 1, 2, and 3
years was 90% with nifedipine, diltiazem, and verap-
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amil compared with 50% with other medical treatment
(x* = 9.11, p < .005). Similarly, when all patients
without multivessel disease are combined, the differ-
ence between the two groups at 1, 2, and 3 years is
92% vs 67% (p < .005). The other variables did not
account for these differences.

Discussion

This study defines prognosis and the factors: influ-
encing prognosis for patients with variant angina. Sur-
vival at 1, 2, and 3 years for all patients was 95%,
90%, and 87%; however, by 1 year 20% of the group
had suffered a myocardial infarction or death. Twenty
of the 22 infarctions occurred within the first 3 months
and none occurred after the first year. In a comparably
sized series of variant angina patients, Maseri et al.'
and Severi et al.? observed a similar pattern: five of
their 138 patients died and 28 others developed myo-
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FIGURE 3. Coronary artery disease (A), class of disease activity (B), and left ventricular function (C) were predictive of survival
without myocardial infarction by univariate analysis. Abbreviations are as in figure 2.

cardial infarction during the first month, but thereafter
only seven cardiac deaths and four infarctions occurred
during a follow-up of at least 2 years.

In most subsets of patients undergoing coronary
arteriography, particularly those with stable angina,
the subsequent risk for infarction or death remains
relatively unchanged from year to year.*" * The huge
decrease after 3 months in the risk of infarction for
variant angina patients suggests that some factors ac-
tive early in the disease later disappear or that the
population is composed of two subgroups with mark-
edly different outcomes, with the smaller subgroup
invariably progressing to infarction.

The extent and severity of organic coronary stenoses
influence survival after myocardial infarction® and in
stable®! and unstable** angina. This variable was also
the strongest predictor of survival and survival without
infarction in this study. The outcome for patients with
one-vessel disease was similar to that for patients with
no stenoses = 70% and markedly better than that in
patients with multivessel disease, both for death and
myocardial infarction. These results cannot be accu-
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rately compared with those of the study of Severi et al.?
because they considered a stenosis = 50% as signifi-
cant, because 31 of their 138 patients did not undergo
coronary arteriography, and because only nine of the
107 with arteriography had no lesions = 50%. Never-
theless, their patients with multivessel disease had a
higher incidence of both death and myocardial infarc-
tion than their combined group with one-vessel disease
or no significant stenoses.

Left ventricular function is an independent predictor
of prognosis in medically treated patients with coro-
nary disease®; however, its influence is most marked
when severe dysfunction is present,* an uncommon
finding in variant angina. In the study of Severi et al. 2
the combined incidence of death and myocardial in-
farction was significantly greater in the 24 patients
with diffuse hypokinesis, akinesis, or aneurysm com-
pared with the 75 with localized hypokinesis or normal
left ventriculograms. In our study, left ventricular
function correlated weakly with both survival and sur-
vival without infarction, but this association was not
independent of coronary artery disease.
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FIGURE 4. Curves for survival without myocardial infarction with
patients subdivided according to initial treatment: nifedipine, diltiazem,
or verapamil; other medical treatment, consisting of perhexiline maleate
(29 patients) or long-acting nitrates alone (16 patients); and coronary
bypass surgery (CABS) with or without plexectomy. Excluding the
group with bypass surgery and comparing the remaining two groups
changes the p value only minimally.

Abrupt changes in the frequency of attacks and
spontaneous remissions occur commonly in patients
with variant angina. Disease activity is difficult to as-
sess because electrocardiographic monitoring covers
only brief periods and because coronary spasm often
causes asymptomatic myocardial ischemia or angina
without objective evidence of ischemia. Therefore, as
an index of disease activity, we classified patients into
three groups: those in whom attacks were rare and
could not be documented in hospital except with er-
gonovine provocation, and those with and without se-
rious arrhythmias during attacks. Previous studies sug-
gest that the occurrence of arrhythmias during variant
angina episodes may be an indicator of more severe
ischemia® 3¢ and a worse prognosis.* In this study,
patients with and without arrhythmias during attacks
had similar curves both for survival and survival with-
out infarction. The third group, those with attacks doc-
umented only with provocative testing, had a much
better outcome: no deaths and only two myocardial
infarctions occurred in these 47 patients. The low prev-
alence of multivessel disease in this group (4/47) helps
to explain their better prognosis.

Effect of treatment. Does treatment with calcium an-
tagonists reduce the risk of myocardial infarction and
death in variant angina? Variant angina episodes de-
crease markedly or disappear completely in most pa-
tients treated with these drugs.’” However, such clini-
cal improvement does not remove the risk for
myocardial infarction and death; in fact, variant angina
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attacks decrease in number or disappear entirely during
treatment in most patients who develop these compli-
cations.*®

In the study of Severi et al.,? nearly all patients were
treated with verapamil; their good long-term prognosis
despite a high prevalence of organic coronary disease
contrasts with the poor prognosis noted in reports> "
in which calcium antagonists were not used. One pos-
sible explanation for this difference is that calcium
antagonists reduce the incidence of myocardial infarc-
tion and death.

In this study, treatment with nifedipine, diltiazem,
and verapamil did not improve survival alone but sig-
nificantly improved survival without infarction com-
pared to treatment with perhexiline maleate or nitrates
alone (p = .008). Multivariate analysis demonstrated
that this difference did not occur in patients with mul-
tivessel disease. In patients without stenoses = 70% a
greater than threefold difference was present but did
not attain statistical significance (death or myocardial
infarction occurred in only seven of the 63 patients
without stenoses = 70%). In patients with one-vessel
disease the difference between the two treatment
groups at 1, 2, and 3 years was 90% vs 50% (p <
.005); in all patients without multivessel disease, the
difference was 92% vs 67% (p < .005).

These findings should not be accepted as definitive
because of limitations in our study. Patients were not
randomly assigned to the treatment groups. Those who
received perhexiline maleate or long-acting nitrates
alone were treated during the first 2 years of the study;
thereafter all medically treated patients received nifed-
ipine, diltiazem, or verapamil. Thus the differences in
prognosis between the two groups could theoretically
have been caused by inapparent changes in the patient
population or an overall improvement in patient man-
agement. On the other hand, larger numbers might
show that treatment affects survival as well as survival
without infarction; only 14 of our patients died and
only six of these deaths were sudden. Effective treat-
ment would logically be expected to prevent sudden
deaths caused by arrhythmias during attacks. Conclu-
sive proof that the newer calcium antagonists reduce
complications compared with nitrates alone or no treat-
ment would require a large randomized study.

Nevertheless, the available data suggest that all pa-
tients with newly diagnosed variant angina without
multivessel disease should initially be treated with ni-
fedipine, diltiazem, or verapamil, not only to prevent
angina but also to reduce the risk of complications.
The clinical efficacy of these three drugs seems ap-
proximately equal.?!* ¥ Because complications usually
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occur within the first 3 months after diagnosis and
because symptoms often disappear spontaneously,?: %
lifelong treatment may not be required.

Our patients with multivessel disease had the most

complications and their prognosis was not improved
by the newer calcium antagonist drugs. In our opinion,
coronary bypass surgery should be considered for this
group. The number of patients in this study who under-
went bypass surgery is too small to assess. The results
of bypass surgery in variant angina are generally much
worse than in stable or unstable angina,*® but some
centers report excellent results when severe organic
stenoses are present.*’ Calcium antagonists should
probably be administered postoperatively.*
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