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reported. Details of monitoring, adjustment of the critical z value,
and tests for heterogeneity have been reported earlier.! A stratified
log-rank statistic was used to compare the life-table survival curves
and the development of heart failure for all patients randomly as-
signed to the two groups.®?

RESULTS

The clinical characteristics of the two study groups
were similar at base line (Table 1). The mean left

ventricular ejection fraction was 0.28; 67 percent of -

the patients were in New York Heart Association
(NYHA) functional class I, and 33 percent were in
class II; one third of the patients had angina, and
74 percent were not receiving diuretics or digoxin for
any reason. The average follow-up was 37.4 months
(range, 14.6 to 62.0).

Mortality

There were 334 deaths in the placebo group, as
compared with 313 in the enalapril group, for a reduc-
tion in risk of 8 percent as calculated from the log-rank
test (95 percent confidence interval, —8 percent [an
increase of 8 percent] to 21 percent; P = 0.30) (Fig. 1
and Table 2). The difference was entirely due to a
reduction in deaths due to cardiovascular causes (298
in the placebo group, as compared with 265 in the
enalapril group; risk reduction, 12 percent; 95 per-
cent confidence interval, —3 to 26 percent; P =
0.12). Among the deaths from cardiovascular causes,
the difference in mortality between
the groups was observed mainly in
terms of those classified as due to
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as compared with 267 among the 1944 in the enalapril
group (13.7 percent).

There were 454 hospitalizations for heart failure in
the placebo group, as compared with 306 in the enala-
pril group; 102 patients in the placebo group (4.8 per-
cent) and 58 patients in the enalapril group (2.7 per-
cent) were hospitalized more than once for worsening
heart failure (risk reduction, 44 percent; 95 percent
confidence interval, 23 to 59 percent). The median
length of time to the first hospitalization for heart fail-
ure was 13.2 months in the placebo group. The length
of time before there were a similar number of hospital-
izations in the enalapril group was 27.8 months.

Development of Heart Failure

In the placebo group, 818 patients had heart failure
or died (38.6 percent), as compared with 630 in the
enalapril group (29.8 percent) (Fig. 2) (risk reduction,
29 percent; 95 percent confidence interval, 21 to 36
percent; P<0.001). The median length of time to the
development of heart failure was 8.3 months in the
placebo group. The length of time to the development
of a similar number of events in the enalapril group
was 22.3 months. Significant reductions in the inci-
dence of heart failure were observed regardless of
the definition of heart failure used. The difference in
the rates of heart failure was seen as early as three
months after randomization (143 patients in the pla-

Table 2. Deaths, Causes of Death, Development of Heart Failure, and Hospitalizations
for Heart Failure, According to Treatment Group.

progressive heart failure (106 in the

. R
placebo group vs. 85 in the enala- R
: . H H - Cause oF DEATH OR TYPE OF EVENT PLACEBO ENALAPRIL (95% CI)* z Score P VaLuet
pril group); there was little differ NG e
ence between the groups in the
number of deaths presumed to be no. (%) %
due primarily to arrhythmia (105 Deatht
vs. 98). All causes 334(15.8) 313(14.8) 8(-8t2l) 1.02 030
Cardiovascular causes 298 (14.1) 265 (12.6) 12 (—3to 26) 1.57 0.12
Hospitalization for Heart Failure Cardiac 271 (12.8) 238 (11.3) 13(-3t27) 1.63 0.10
. . Arrhythmia without worsen- 105 (5.0) 98 (4.6) 7(-22t030) 0.54 NS
Altogether, 518 patients in the Pr(i)ng CHF et ol 0660 8540 21 (<5 o
gressive heart failure (pump (&K .0) 1(-5t04l]) 1. 0.10
placqbo group (24.§ percent) and falure or arthythmia with CHE)
434 in the enalapril group (20.6 Myocardial infarction 52(2.5)  46(22) 14(-281042) 0.74 ND
percent) died or were hospitalized Sug;hef 1§ Eg-g; |g zgfs‘; — — zg
. . (J . .. — —
fOF new or Yvorsemng heart failure Other vascular cause or unknown 14 (0.7) 17 (0.8) — — ND
risk reduction ercent; er- loncardiovascular causes (1.7 48 (2.3) — —_— ND
k reduction, 20 p t; 95 p Noncardi | 36 (1.7 8 (2.3
cent confidence interval, 9 to 30 Morbidity and combined outcomes
percent; P<0.001) (Table 2 and Development of CHF 640 (30.2) 438 (20.7) 37 (2810 44) 747  <0.001
Fig. 2). By one year, there had Development of CHF and anti-CHF 477 (22.5) 293 (13.9) 43(33t050) 7.59  <0.001
) ) K therapy
been 218 such events in the placebo First hospitalization for CHF 273(129) 1848.7) 36(22t046)  4.65  <0.001
roup (10.3 percent), as compared Multiple hospitalizations for CHF 102 (4.8) 58(2.7) 44(23t059) 3.61 <0.001
group p ’ p Death or devel f CHF 818 (38.6) 630 (29.8) 29 (2
: . . or development o (38.6) (29.8) (21 to 36) 6.55 <0.001
with 167 in the enalapril group (7.9 Death or hospitalization for CHF S518.(24.5) 434(20.6) 209 t030) 346  <0.001

percent) (risk reduction, 25 per-
cent; 95 percent confidence inter-
val, 8 to 38 percent). After one year

there were a further 300 such events four in the

*By the log-rank test. CI denotes confidence interval. A negative number indicates an increase in risk.
TNS denotes not significant, and ND not done (i.e., no statistical test was performed).
$After August 31, 1991, but before the final follow-up visits, there were eight additional deaths in the placebo group and

P

among the 1899 remaining patients
in the placebo group (15.8 percent),

il group. Therefore, the total b
group (risk reduction, 9 percent; z = 1.23; P = 0.22). The corresponding numbers for mortality from cardiovascular causes
were 304 and 269 (risk reduction, 13 percent; 95 percent confidence interval, —2 to 26; z = 1.71; P = 0.09). CHF denotes
congestive heart failure.

of deaths were 342 in the placebo group and 317 in the enalapril
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cebo group vs. 82 in the enalapril
group), and the groups continued
to diverge until the end of the
study.

Sept. 3, 1992

Table 3. Mortality and Use of Angiotensin-Converting—Enzyme (ACE) Inhibitors at the
End of the Study Period among Patients Who Had Congestive Heart Failure (CHF) or
Patients Hospitalized for CHF, As Compared with Patients without CHF

or Hospitalization.

The Development of Heart Failure and
Hospitalization for Heart Failure in
Relation to Subsequent Mortality

VARIABLE

The difference in mortality be- No. of patients

X Died
tween the groups was attributable No.
only to the lower incidence of heart Percent
failure among patients assigned to Ali;]'e

. . . . 0.
enalapril (Table 3); 156 patients in Percent

the placebo group and 121 in the
enalapril group died after heart fail- No.

ure developed (mortality among Percent
patients with heart failure, 24.4

Average mo. of
follow-upt

Use of ACE inhibitors*

PATIENTS PATIENTS PATIENTS PaTiENTS NOT
WITH WITHOUT HOSPITALIZED FOR HOSPITALIZED FOR
CHF CHF CHF CHF

PLACEBO ENALAPRIL PLACEBO ENALAPRIL PLACEBO ENALAPRIL PLACEBO ENALAPRIL

640 438 1477 1673 273 184 1844 1927

156 121 178 192 89 63 245 250
24.4 27.6 12.1 11.5 32.6 342 13.3 13.0
484 317 1299 1481 184 121 1599 1677

75.6 72.4 87.9 88.5 67.4 65.8 86.7 87.0

262 147 134 107 139 89 257 165
40.9 33.6 9.1 6.4 50.9 48.4 13.9 8.6
27.7 25.8 36.0 36.6 25.3 22.1 36.9 37.2

percent and 27.6 percent, respec-
tively). Among patients who did
not have heart failure, the mortality
rates were 12.1 percent in the pla- trial.

cebo group and 11.5 percent in the

enalapril group. Similar analyses of deaths among pa-
tients who died after hospitalization for heart failure
(89 deaths in the placebo group and 63 in the enalapril
group) also demonstrated a difference, whereas there
was little difference in mortality among patients not
hospitalized for heart failure (245 deaths in the pla-
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Figure 2. Death or Hospitalization for Congestive Heart Failure
(CHF) and Death or Development of Heart Failure in the Preven-
tion Trial.

See Figure 1 for the numbers of patients at risk at each time point.

*Includes those receiving open-label ACE inhibitors.

tFor patients in whom CHF developed or who were hospitalized for CHF, the duration of follow-up is calculated from time
of the event to the end of the trial. For those without an event, follow-up is calculated from randomization to the end of the

cebo group and 250 in the enalapril group). Therefore,
the difference in the incidence of heart failure account-
ed for the lower mortality with enalapril. However,
40.9 percent of the patients in the placebo group who
had heart failure subsequently received an angioten-
sin-converting—enzyme inhibitor.

The rate of mortality among patients who were hos-
pitalized for heart failure (regardless of their treat-
ment assignment) was about 33 percent, as compared
with 13 percent among those who had not been hospi-
talized by the end of the study. After adjustment for
differences in length of follow-up, the relative risk of
death at one year among those who were hospitalized,
as compared with those who. were not hospitalized,
was 4.6 (95 percent confidence interval, 3.4 to 6.3),
indicating that hospitalization for heart failure was
associated with a substantially higher risk of death.

All Hospitalizations

Altogether, 967 patients in the placebo group (45.7
percent) and 876 in the enalapril group (41.5 percent)
were hospitalized primarily for a cardiovascular rea-
son (P = 0.006), whereas 534 patients in the placebo
group (25.2 percent) and 595 patients in the enalapril
group (28.1 percent) were hospitalized for a noncar-
diovascular reason. The total number of patients hos-
pitalized for any reason was 1202 in the placebo
group, as compared with 1167 in the enalapril group
(P = 0.34). The total number of hospitalizations was
2839 in the placebo group and 2645 in the enalapril
group (P = 0.12).

Outcomes in Subgroups

The effect of treatment on various outcome meas-
ures was examined in several subgroups specified by
the protocol; these were defined by base-line serum
sodium levels, use of vasodilators, ejection fraction,
and cause of ventricular dysfunction. We also exam-
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ined the effects of treatment among
patients with no functional disabil-
ity (NYHA functional class I) and

Ejection Fraction

among those who were not receiv- Death
ing digoxin or diuretics at entry. :2::32
Because the overall results regard- 033-035

ing mortahty in the Prcvpntlon Tri- Death or hospitalization
al did not reach conventional levels for CHF

of statistical significance, analysis <028

of mortality in subgroups is less re- 028-0.32

liable than similar analyses of data 0"3.3_9'35

on the rates of heart failure or hos- Hospitalization for CHF
pitalizations for heart failure. There :::iao a2

was a significant trend toward less 033-035
benefit from enalapril among pa- o

. . . . . Development of CHF
tients with a higher ejection frac-

tion (Fig. 3). The benefits of treat- ::’:_8032

ment in terms of the frequency of 0.33-0.35

hospitalization or the development
of heart failure were consistent in
most of the other specified sub-
groups. The benefits among those
who were not receiving digoxin or
diuretics (reduction in the frequen-
cy of death or hospitalization, 25
percent [95 percent confidence in-
terval, 12 to 36 percent]; reduction
in the incidence of heart failure,
39 percent [95 percent confidence
interval, 29 to 47 percent]) and
among those in functional class I
(reduction in mortality or hospitali-
zation, 21 percent [95 percent con-
fidence interval, 7 to 33 percent];
reduction in mortality or develop-
ment of heart failure, 28 percent [95 percent confi-
dence interval, 18 to 37 percent]) were similar to the
overall results.

Adherence to the Study Regimen, Side Effects, and
Changes in Blood Pressure, Serum Electrolyte Levels,
and Renal Function

The final mean daily dose of enalapril among all
randomized patients was 12.7 mg. Among the patients
in the enalapril group who were taking enalapril, the
mean daily dose was 16.7 mg. At the last visit, 1.9
percent of the enalapril group was receiving 2.5 mg
daily, 6.9 percent was receiving 5 mg daily, 11.1 per-
cent was receiving 10 mg daily, and 56.1 percent was
receiving 20 mg daily. Twenty-four percent of the pa-
tients in the enalapril group and 27 percent in the
placebo group had stopped taking blinded medication
by the end of the study. The study medication was
discontinued in 218 patients in the placebo group and
102 in the enalapril group because of worsening heart
failure. More patients were receiving diuretics and dig-
oxin in the placebo group than in the enalapril group
at one year (diuretics: 30 percent vs. 22 percent; digox-
in: 19 percent vs. 15 percent), at two years (diuretics:
33 percent vs. 24 percent; digoxin: 23 percent vs. 17
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Figure 3. Effect of Enalapril on Mortality, Incidence of Congestive Heart Failure (CHF),
and Hospitalization for Heart Failure in Various Subgroups Defined According to the

Ejection Fraction.

Each subgroup composes one third of the study population. For each subgroup, the
reduction in risk with enalapril is shown as a percentage (squares). (A negative value
for risk reduction indicates an increase in risk.) The horizontal lines indicate the 95
percent confidence intervals. The size of each square is proportional to the number
of events in the subgroup. The vertical line corresponds to a finding of no effect. The
chi-square statistic for the interaction of the ejection fraction with the effect of enala-
pril on the risk of death was 2.16 (P = 0.34); that for the interaction with the effect of
enalapril on the combined end point of death or hospitalization for CHF was 9.30
(P = 0.009); that for the interaction with its effect on hospitalization for CHF
_alone, 8.76 (P = 0.012); and that for the interaction with its effect on the

development of CHF, 9.87 (P = 0.007).

percent), and at three years (diuretics: 35 percent vs.
27 percent; digoxin: 24 percent vs. 18 percent).

A high proportion of patients in both groups report-
ed side effects during the trial (76 percent in the enala-
pril group vs. 72 percent in the placebo group). There
were significantly more reports of dizziness or fainting
(45.8 percent vs. 39.2 percent) and cough (33.8 per-
cent vs. 27.3 percent) in the enalapril group. There
was no difference in the frequency of angioedema (1.4
percent in each group); most cases of angioedema
were mild and did not require the discontinuation of
medication. Overall, 8 percent of the patients in the
enalapril group and 45 percent in the placebo group
permanently discontinued the study medication be-
cause of side effects. Forty-three patients in the enala-
pril group and 41 in the placebo group were given a
diagnosis of cancer. Of these, 19 patients in the enala-
pril group and 13 in the placebo group were identified
as having a cancer of the gastrointestinal tract, liver,
gallbladder, or pancreas.

When averaged over all follow-up visits, systolic
and diastolic blood pressures were significantly lower
in the enalapril group than in the placebo group (by
5.2 and 3.2 mm Hg, respectively). Serum potassium
and creatinine levels were slightly but significantly
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higher in the enalapril group (by 0.1 mmol per liter
and 0.04 mg per deciliter [3.5 pumol per liter], respec-
tively).

DiscussioN

Although a significant reduction in total mortality
with enalapril treatment was not observed in the Pre-
vention Trial, enalapril, an angiotensin-converting—
enzyme inhibitor, significantly reduced the incidence
of heart failure and the need for hospitalizations for
heart failure among patients with asymptomatic left
ventricular dysfunction. There was also a trend (albeit
not a significant one) toward fewer deaths due to car-
diovascular causes. Although the relative reductions
in total mortality and mortality from cardiovascular
causes were smaller in the Prevention Trial (8 percent
and 12 percent, respectively) than in the previously
reported Treatment Trial (16 percent and 18 percent,
respectively),' the direction of the effects was similar
in both trials. However, the effects on the frequency of
hospitalization for heart failure (a 36 percent reduc-
tion in both trials) and deaths from progressive heart
failure (a 19 percent reduction in the Treatment Trial
and a 21 percent reduction in the Prevention Trial)
were similar.

The effect of enalapril in preventing the develop-
ment of heart failure was evident as early as six weeks
after randomization, and the difference between the
two groups continued to increase until the end of the
study. Similar results were observed for the rates of
hospitalization for heart failure and death. After the
development of heart failure or after hospitalization
for heart failure, the mortality rates increased substan-
tially as compared with those in patients in whom
heart failure had not developed. This difference indi-
cates that the development of heart failure has a seri-
ous adverse effect on prognosis.'®

There were consistent reductions in the proportion
of patients hospitalized for cardiovascular reasons in
both the Treatment Trial and the Prevention Trial.
There was a significant reduction in the proportion
of patients in the enalapril group hospitalized for
noncardiovascular reasons in the Treatment Trial,'
whereas the opposite was observed in the Prevention
Trial. The contradictory differences in the frequency
of hospitalization for noncardiovascular reasons are
probably due to chance. In the two trials combined,
the number of hospitalizations for noncardiovascular
reasons was virtually identical in the two groups (996
in the placebo groups vs. 997 in the enalapril groups).
No significant difference in hospitalizations in any
specific noncardiovascular category was observed in
either trial.

During the study, more patients randomly assigned
to the placebo group than to the enalapril group re-
ceived digoxin, diuretics, or angiotensin-converting—
enzyme inhibitors that were not part of the study regi-
men. In all, 40.9 percent of patients in whom heart
failure developed and 50.9 percent of those who were
hospitalized in the placebo group were prescribed

Sept. 3, 1992

an angiotensin-converting—enzyme inhibitor, general-
ly after the development of heart failure. Because the
reduction in mortality with enalapril was chiefly at-
tributable to a lower incidence of heart failure, the
frequent use of angiotensin-converting—enzyme inhib-
itors and perhaps other drugs in this group is likely to
have led to the underestimation of the reduction in
mortality with enalapril. Our data can also be inter-
preted as indicating that there may be only a small
difference in mortality between asymptomatic patients
treated preventively and those treated with careful fol-
low-up and initiation of therapy if heart failure
develops.

The reductions in the frequency of hospitalization
and the incidence of heart failure were of approxi-
mately the same magnitude among patients who were
receiving diuretics or digoxin at entry and those who
were not receiving such agents; the reductions were
also similar among patients in NYHA functional
classes I and II. The benefits of enalapril in prevent-
ing heart failure and hospitalization were greatest
among the patients with the lowest ejection fractions.
Similar trends toward lesser benefit among patients
with higher ejection fractions were observed in the
SOLVD Treatment Trial,’ suggesting that caution be
exercised in extrapolating the results of the SOLVD
trials to patients with ejection fractions above 0.35.

The major side effects observed in this study —
hypotension, cough, and elevated serum potassium
levels — are similar to those observed in the SOLVD
Treatment Trial and other trials of angiotensin-
converting—enzyme inhibitors in similar patients.!
The frequency of side effects in the SOLVD trials
may be higher than in other studies because of our
substantially longer follow-up and the fact that pa-
tients were asked about these side effects at each
visit. The proportion of patients who reported skin
rashes, taste disturbances, or any other side effect was
no higher in the enalapril group than in the placebo
group in either SOLVD trial. The excess rate of
gastrointestinal cancer is similar to that observed in
the Treatment Trial.' When the data from both trials
were combined, there were 38 cases of gastrointes-

‘tinal cancer in the enalapril group as compared with

22 in the placebo group. Although this difference
would be nominally significant when taken in isola-
tion, this was one of numerous comparisons and the
tests of significance are therefore less reliable. The
frequency of these cancers did not increase with longer
drug exposure (there were 20 cases in the first two
years and 18 thereafter in the enalapril group, as com-
pared with 12 and 10 in the placebo group), and the
cancers were widely dispersed throughout the gastro-
intestinal tract (rectum, cecum, and colon: 26 in
the enalapril group vs. 17 in the placebo group; esoph-
agus and stomach: 5 vs. 1; gallbladder, pancreas, and
liver: 7 vs. 4). For these reasons, the excess gastro-
intestinal cancers in the enalapril group were prob-
ably not causally related to the study treatment but
rather a chance finding. It would be prudent, how-
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ever, to examine this relation in other studies.

In the SOLVD Prevention Trial, enalapril was well
tolerated by patients with asymptomatic left ventricu-
lar dysfunction; it reduced the incidence of heart fail-
ure and related hospitalizations, with a trend toward
fewer cardiovascular deaths. However, the lack of a
statistically significant effect on overall mortality or on
the rate of deaths presumed to be due to arrhythmia
emphasizes the need to explore more effective means,
or additional means, of treating patients with left ven-
tricular dysfunction.

APpPENDIX

The following investigators and institutions participated in the
SOLVD Prevention Trial. Principal investigators are indicated
with asterisks.

University of Michigan Medical Center, Ann Arbor — J.M. Nicklas,*
B. Pitt (study chairman),* G. Timmis, G. Breneman, S.M. Jafri,
W.F.C. Duvernoy, S.W. Davis, M.J. Goldberg, J. Blair, G.BJ.
Mancini, T. Johnson, C. Luckoff, G. Henry, M.B. Wlodkowski,
M. Czajka, D. Reinstein, J. Richards, R. Lewis, D.E. Davey,
K. Mallotte, A. Moll, L. Quain, P. Thomasma, S. Schreiber, and
E. Ursiny; University of Alabama at Birmingham Medical Center — W J.
Rogers,* J.G. Arciniegas, V. Bittner, T.M. Bulle, J.B. Cavender,
E.D. Charles, L.]J. Dell’Italia, M.]J. Henzlova, W.A. MacLean, S.E.
Papapietro, T.D. Paine, M.F. Salvia, L.T. Sheffield, A.W.H. Stan-
ley, E. Van Tassel, H.A. Taylor, K. Carlisle, A. Baker, G. Black-
burn, B. Bonville, K. Bynum, S. Deriso, D. Kerns, N. Lambert,
L. Merritt, V. Nance, E. Reddy, F. Atkins, and M. Cox; University of
Louvain, Brussels, Belgium — H. Pouleur,* M.F. Rousseau,* J. Melin,
B. Marchandise, E. Schroeder, and S. Ahn; Brigham and Women’s
Hospital, Harvard Medical School, and Brockton—West Roxbury Veterans
Affairs Medical Center, Boston— K.M. MclIntyre,* D. Tow, D. Pietro,
E. Gillie, G.V.R.K. Sharma, P. Woods, M.E.C. Dondero,
R. Brown, W. Strauss, and J. Loscalzo; Tufis—New England Medical
Center, Boston— D. Salem,* M.A. Konstam, J.E. Udelson, A. Wein-
shel, W. Gaasch, N. Dolan, R. Hoshino, C. Lane, S. Kelly,
L. Kilcoyne, D. Kinan, J. Metherall, L. Paradise, and H. Toltsis;
Weiler Hospital, Albert Einstein College of Medicine, Bronx, N.Y. — T.H.
LeJemtel,* W.H. Frishman, J. Wexler, M. Galvao, L.A. Mills, and
M. Jones; Buffalo General Hospital and Veterans Affairs Medical Center,
Buffalo, N.Y. — R.M. Kohn,* P.D. Morey, K.E. Forte, M.J. Hong,
J.L. Maddi, J.A. Zizzi, Jr., E.J. Bernaski, N.A. Roberts, M.M.
Bonora, J.A. Celano, L.D. Banks, and E.M. Muffoletto; University of
Iilinois School of Medicine, Chicago — S. Rich,* B.H. Brundage,* J.G.
Shanes,* M.A. Papp, J. Mathew, L. Berarducci, J.K. Ghali,
R. Cooper, B.J. Dierenfeldt, S. Stanford, P. Mumby, S. Davidson,
and T. Adams; University of Florida and Veterans Affairs Medical Center,
Gainesville— C.J. Pepine,* C.R. Conti, ]J.L.. Mehta, M.C. Limacher,
R.L. Feldman, E.A. Geiser, J.A. Hill, C.R. Lambert, X. Prida,
K. McCoy, A. Miranda, N.K. Norvell, J.R. Green, Jr., A.B. Miller,
D.L. Perchalski, E. Handberg, and B. Hall; Victoria General Hospital,
Halifax, N.S. — D.E. Johnstone,* M.J. Gardner, T.J. Montague,
L.D. Lalonde, G.A. Klassen, K.K. Teo, B.M. Chandler, B. Carew,
S. Black, M. Francis, and S. Martin; Baylor College of Medicine, Hous-
ton — J.B. Young,* C.M. Pratt, M.A. Quinones, R. Roberts,
C. Kingry, D. Gibson, C. Foreman, H. Kopelen, A. Galan, L. Mill-
er, K. Yang, G. Marks, and M. Francis; Michigan State University,
Lansing — P.C. Kirlin,* P.W. Willis, IIL* J.W. Jones, W.M. Baird,
T. Fritz, B. Perry, R. McNamara, R.H. Murray, L.E. Scaffidi,
H. Boichot, N. Solis, C. Bachman, C. Fooy, K. McKay, M. Van der
Puy, K. Hiner, E. Worden, and P. Hearns; University of Minnesota
Medical School, Minneapolis — J.N. Cohn,* S.H. Kubo, G.S. Francis,
C. Peterson, I.F. Goldenberg, J.W. McBride, D. Berman, W. Hes-
sion, S.R. Goldsmith, W.R. Pederson, S. Holmer, G.K. Bjerken,
K. Monson, J. Pearson, B. O’Toole-Brehm, and L. Mensing; Mon-
treal Heart Institute, Montreal — M.G. Bourassa,* C. Goulet,
M. Joyal, G. Gosselin, M. Labbe, M. Methe, H. Benjamin, S. Mor-
tin, and D. Leclerc; Vanderbilt University School of Medicine, Nashville
— M.W. Kronenberg,* G.C. Friesinger,* B.F. Byrd III, W.B.
Campbell, J.H. Nadeau, S. Schilling, D.M. Howe, T.R. Edens,
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Y.D. Bernard, L.A. Brown, and R.F. Smith; University of Medicine
and Dentistry of New Jersey and the Robert Wood Johnson Medical School,
New Brunswick — J.B. Kostis,* D.M. Shindler, C.R. Lacy, Sumathi-
sena, S. Karstensen, J. Williams, B. Hill, L. Wood, and J. Stein-
hagen; Temple University Hospital, Philadelphia — M. Jessup,*
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