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similar to those obtained
with other agents. The nonblinded design of our study is a limitation,
since some patients might have spontaneous conversion. Thus our results
encourage us to perform a double-blind
randomized
study.
Finally, the incidence of side effects was low and we did not
observe proarrhythmic
effects in our study. In conclusion,
propafenone
is an effective therapy to convert AF to sinus
rhythm in about 50% of cases and has a low incidence of
side effects. Maintenance
of sinus rhythm could also be
achieved in almost all patients.
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Evaluation of 85% predicted maximal heart
rate as an end point for diagnostic
exercise testing
Neil L. Coplan, MD, Gilbert W. Gleim, PhD, Nina
Stachenfeld,
Mark Eskenazi, Monty Morales, MD, and
James A. Nicholas, MD. New York, N.Y.

An exercise test ideally should be limited by symptoms or
by signs of significant cardiovascular
dysfunction
(e.g., exercise-related
hypotension,
electrocardiographic
evidence
of marked myocardial
ischemia, etc.). In many cases, however, an exercise test is terminated
when the patient
reaches a previously determined
target heart rate. To better understand
the implications
of target heart rate-limited
exercise with respect to potential
metabolic stressors, this
study was designed to determine the relationship
between
a ventilatory
measurement
that approximates
lactate
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threshold (the respiratory
compensation
thresholdl-:‘)
and
a parameter
frequently
used to denote performance
of a
“maximal exercise test” (85 % age-predicted
maximal heart
rate). An approximation
of lactate threshold was used as a
criterion
for evaluation
because catecholamines,
which
may be important
in the genesis of myocardial
ischemia
and cardiac arrhythmias,
4, s have a nonlinear increase during incremental
exercise that. parallels the course of lactate.“, T The rise in lactate (lactate threshold)
does not occur at a fixed percentage of maximal heart rate,” resulting
in a situation where patients at the same heart rate may
experience varying degrees of physiologic stress. As a noninvasive predictor
of lactate threshold,
determination
of
respiratory
compensation
threshold provides a better estimation of physiologic
stress than can be appreciated
from
heart rate alone.
The exercise tests of 131 healthy subjects referred for
exercise prescription
were retrospectively
reviewed. Each
subject performed symptom-limited
incremental
treadmill
exercise on a modified Balke protocol with l-minute
stages.
Most subjects stopped exercise secondary to fatigue; no
subject had signs of exercise-related
myocardial
ischemia.
Subjects were not taking any medication
that might influence heart rate. Direct measurements
of ventilatory
and
oxygen consumption
were made during exercise. Peak oxygen consumption
and the heart rate at respiratory
compensation threshold
(HR-RCT
defined as the heart rate
associated with an increase in the ventilatory
equivalent for
co2)1~2 were determined
by an observer who was blinded
with respect to the purpose of this study. The best method
for using exercise ventilatory
measurements
to assess lactate threshold
is controversial;
the RCT was used in this
study because it has been documented
to correspond to a
lactate level associated with a marked rise in catecholamines and has been studied in both men and women-”
Patients were divided into two groups, based on the relationship between 85% age-predicted
maximal heart rate
(PMHR = 220-age) and the HR-RCT:
group A included
subjects with 85r’C PMHR
below HR-RCT;
group B
included subjects with 85% PMHR above HR-RCT. Nonpaired t tests and chi square tests with Yates’ correction
were used to determine
significant
differences
between
groups. Data are reported as mean (standard error of the
mean).
The mean difference between measured peak heart rate
and 85% PMHR was 24 beats for the entire study group.
Group A included 43 subjects (15 women and 28 men) for
whom 85 o/t PMHR occurred below HR-RCT and group B
included 88 subjects (12 women and 76 men) for whom 85 %
PMHR occurred above HR-RCT (Table I). Group A had a
significantly
higher peak heart rate than group B (180 versus 170 beats/min, p = O.OOl), but there was no significant
difference
in peak oxygen consumption
between groups.
Similarly, the HR-RCT was significantly
higher in group A
compared
with group B (159 versus 135 beats/min,
p = O.OOl), and there was no difference in oxygen consumption at RCT between groups. The HR-RCT occurred at a
significantly
greater percentage of PMHR in group A than
in group B (90 versus 77cit, p = 0.001). Women were
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Table I. Comparison of group A (85% PMHR < HR-RCT)

Table

II. Comparison of men and women

and group B (85% PMHR > HR-RCT)

No.
Women/Men
Peak HR (beats/min)
Peak VOs (ml/kg/min)
HR-RCT
V02-RCT
HR-RCT/PMHR

Group A

Group B

43
15128
180 (2)
39.3 (1.7)
159 (1.7)
29.3 (1.4)
90% (0.6)

88
12176
170 (1.7)
38.4 (1.2)
135.5 (1.4)
27.6 (0.9)
76.9% (0.6)

HR, Heart rate; HR-RCT,
heart rate at respiratory
old; PMHR, predicted maximal heart rate; VOz-RCT,
at respiratory
compensation
threshold.

P

0.001
NS
0.001
NS
0.001

compensation
threshoxygen consumption

significantly less likely than men to surpass RCT at 85%
PMHR (p = 0.01); 55% of the women in the study compared with 27 % of the men were in group A (Table II). Men
had a significantly higher peak oxygen consumption than
women (39.8 versus 34.4 ml/kg/min, p = 0.02), but peak
heart rates were the same (173 beats/min) (Table II). Men
and women had a similar oxygen consumption at RCT, but
men had a significantly lower HR-RCT (141 versus 152,
p = 0.01). The HR-RCT occurred at a significantly higher
percentage of PMHR in women than in men (85.7% versus 80.1 % ) p = 0.001).

Exercise tests are performed to evaluate a patient’s response to the increased demands of exercise in a controlled
laboratory setting. Using respiratory compensation threshold as a reference point, this study was designed to determine the effect of stopping exercise test at 85% PMHR
compared with symptom-limited exercise. The results indicate that a large proportion of subjects (43 of 131) who
exceeded RCT during symptom-limited exercise would fail
to reach this point if exercise is stopped at 85% PMHR.
The data also indicate a significant gender effect on the
percentage of PMHR at which RCT occurs, resulting in
women being significantly less likely than men to exceed
this point if exercise is stopped at 85% PMHR. The gender difference may have resulted from a smaller stroke volume secondary to smaller ventricular size in women97lo or
from lower hematocrit levels in womenll; these factors,
alone or in combination, would necessitate a higher heart
rate at equivalent submaximal loads to meet metabolic
needs. Consistent with this, women had a higher heart rate
at RCT than men, despite the fact that oxygen consumptions were similar. In addition, women had a similar peak
heart rate to men with a concomitant significantly lower
peak oxygen consumption. Thus the oxygen pulse (oxygen
consumption/beat) was lower for women at both RCT and
peak exercise.
The clinical implications of the findings in this study remain to be determined. Stopping exercise at 85% PMHR
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No.
Age
s;bin Group A
Peak HR (beats/min)
Peak VO:, (ml/kg/min)
HR-RCT
VOs-RCT
HR-RCT/PMHR
Abbreviations

as in Table

Men

Women

43.8 (1.2)
27%
173 (2.9)
39.8 (1.1)
141 (1.6)
27.7 (1.5)
80.1% (0.8)

27
42.6 (2.0)
55%
173 (1.5)
34.4 (1.7)
152 (3)
28.3 (0.9)
85.7% (1.6)

104

P

NS
0.01
NS
0.02
0.01

NS
0.001

I.

may result in failure to gain all the information available
from a symptom-limited exercise test. In particular, the
effect of elevated catecholamines and changes in other factors that do not bear a direct linear relationship to heart
rate may not be seen. The result is that a test that does not
show evidence of cardiovascular dysfunction at 85 % PMHR
may not have included the stress of elevated catecholamine
levels, a stress that the patient may experience when exercising outside of the laboratory. Additional testing of larger
groups of patients, particularly those with cardiac disease,
is needed to determine the effect of surpassing RCT on the
predictive accuracy of the exercise test for evaluating myocardial ischemia or arrhythmia.
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