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EART FAILURE (HF) IS A MA-

jor international public

health problem presenting

significant medical and eco-
nomic challenges. In the United States,
HF has high prevalence (>5 million in-
dividuals), high incidence (550 000 new
cases yearly), increasing hospitaliza-
tion rates (400 000 in 1979 to >1 mil-
lion in 2004), and exorbitant cost (es-
timated to exceed $33 billion in 2007).!
A considerable share of the burden of
HF is accounted for by the acute HF
syndromes (AHFS), defined as condi-
tions with gradual or rapid changes in
the signs and symptoms of HF that re-
quire urgent therapy.” Patients hospi-

See also pp 1319 and 1374.
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Context Heart failure causes more than 1 million US hospitalizations yearly, mostly
related to congestion. Tolvaptan, an oral, nonpeptide, selective vasopressin V,-
receptor antagonist, shows promise in this condition.

Objective To evaluate short-term effects of tolvaptan when added to standard therapy
in patients hospitalized with heart failure.

Design, Setting, and Patients Two identical prospective, randomized, double-
blind, placebo-controlled trials at 359 sites in North America, South America, and Eu-
rope were conducted during the inpatient period of the Efficacy of Vasopressin An-
tagonism in Heart Failure Outcome Study With Tolvaptan (EVEREST) between October
7, 2003, and February 3, 2006. A total of 2048 (trial A) and 2085 (trial B) patients
hospitalized with heart failure and congestion were studied.

Intervention Patients were randomized to receive either tolvaptan (30 mg/d) or match-
ing placebo, within 48 hours of admission.

Main Outcome Measures Primary end point was a composite of changes in global
clinical status based on a visual analog scale and body weight at day 7 or discharge if ear-
lier. Secondary end pointsincluded dyspnea (day 1), global clinical status (day 7 or discharge),
body weight (days 1 and 7 or discharge), and peripheral edema (day 7 or discharge).

Results Ranksum analysis of the composite primary end point showed greaterimprove-
ment with tolvaptan vs placebo (trial A, mean [SD], 1.06 [0.43] vs 0.99 [0.44]; and trial B,
1.07[0.42]vs0.97 [0.43]; both trials P<.001). Mean (SD) body weight reduction was greater
with tolvaptan on day 1 (trial A, 1.71 [1.80] vs 0.99 [1.83] kg; P<<.001; and trial B, 1.82
[2.01]vs0.95[1.85] kg; P<.001) and day 7 or discharge (trial A, 3.35[3.27] vs 2.73 [3.34]
kg; P<.001; and trial B, 3.77 [3.59] vs 2.79 [3.46] kg; P<.001), whereas improvements in
global clinical status were not different between groups. More patients receiving tolvap-
tan (684 [76.7 %] and 678 [72.1%] for trial A and trial B, respectively) vs patients receiv-
ing placebo (646 [70.6%] and 597 [65.3 %], respectively) reported improvement in dys-
pneaatday 1 (both trials P<.001). Edema at day 7 or discharge improved significantly with
tolvaptan in trial B (P=.02) but did not reach significance in trial A (P=.07). Serious adverse
event frequencies were similar between groups, without excess renal failure or hypotension.

Conclusion In patients hospitalized with heart failure, oral tolvaptan in addition to
standard therapy including diuretics improved many, though not all, heart failure signs
and symptoms, without serious adverse events.

Trial Registration clinicaltrials.gov Identifier: NCT00071331
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talized with AHFS have poor overall
prognosis.>®

Congestion characterized by dys-
pnea, edema, rales, jugular venous dis-
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tention, and radiographic findings is a
hallmark of AHFS prompting hospital-
ization.*” Consequently, treatment for
AHFS primarily targets pulmonary con-
gestion, systemic congestion, or both.
Currently available options for treat-
ing congestion are mainly diuretics and
adjunctive therapy with intravenous va-
sodilators (nitroglycerin, nitroprus-
side, and nesiritide).!°

An unmet need exists for more effec-
tive and safe strategies to treat AHFS. Al-
though conventional and investiga-
tional agents improve hemodynamics,
they are often associated with undesir-
able effects. Diuretic therapy has been as-
sociated with adverse effects, particu-
larly after high doses, including
electrolyte abnormalities (hyponatre-
mia, hypokalemia), neurohormonal ac-
tivation, renal dysfunction, and possi-
bly increased mortality.! Despite their
broad use, no well-controlled, large-
scale, randomized, outcome study has
defined the efficacy and safety of diuret-
ics in AHFS.

Elevation of arginine vasopressin is
present with and proportional to the se-
verity of HF and contributes to fluid re-
tention and hyponatremia,'* both of
which are associated with poor out-
comes in patients with HF. Tolvaptan
is an oral, nonpeptide, selective vaso-
pressin V,-receptor antagonist whose
action on the distal nephron causes loss
of electrolyte-free water (aquaresis)."
In phase 2 trials, tolvaptan added to
standard therapy in patients with HF
decreased body weight and edema, cor-
rected hyponatremia, and appeared to
be well-tolerated with no adverse ef-
fects on heart rate, blood pressure, elec-
trolytes, or renal function.”>'* Tolvap-
tan was also recently demonstrated to
safely treat hyponatremia of diverse
origin."”

The Efficacy of Vasopressin Antago-
nism in Heart Failure Outcome Study
With Tolvaptan (EVEREST) program
evaluated the effects of tolvaptan on
clinical status, morbidity, and mortal-
ity in patients hospitalized for AHFS.'®
Two short-term clinical status trials
were designed to test the hypothesis
that treatment with tolvaptan, in addi-
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tion to standard therapy including di-
uretics, would result in clinical im-
provements during the inpatient period.
The results of the long-term outcome
trial are reported in a companion ar-
ticle in this issue.!”

METHODS
Study Design

EVEREST was a prospective, multi-
center, randomized, double-blind, pla-
cebo-controlled program that evalu-
ated the short-term and long-term
efficacy and safety of tolvaptan when
added to investigator-defined optimal
medical therapy in patients hospital-
ized for worsening HF. The EVEREST
program represents 3 trials: 2 identi-
cal short-term trials (trials A and B),
which took place during the inpatient
period and examined the short-term
clinical effects of tolvaptan relative to
placebo, and 1 long-term outcome
study, combining all patients random-
ized. In this article, we describe the 2
short-term trials. The short-term trials
were performed to fulfill regulatory re-
quirements for establishing efficacy
from at least 2 independent, ad-
equately powered, and well-con-
trolled trials.

Two levels of assignment were per-
formed to allocate the patients to study
treatment and embedded trial. First,
within each center, patients were ran-
domized to either tolvaptan or pla-
cebo according to a centralized, blocked
randomization performed using a cen-
tral Interactive Voice Response Sys-
tem. Second, the centers were as-
signed to either trial A or trial B at the
end of the study based on a prespeci-
fied algorithm using number of pa-
tients enrolled at the center and geo-
graphic region as variables.

Detailed information on the overall
rationale and design of the 3 studies has
been published.'® EVEREST was con-
ducted at 359 sites in North America,
South America, and Europe between
October 7, 2003, and February 3, 2006.
The study received approval from the
institutional review board/ethics com-
mittee at each site and was conducted
in accordance with the principles out-

lined in the Declaration of Helsinki.'®
Written informed consent was ob-
tained from all patients.

Eligible patients for EVEREST were
male or female adults (=18 years) with
a history of chronic HF (requiring treat-
ment for a minimum of 30 days before
hospitalization) who had been hospital-
ized primarily for worsening conges-
tive HF and had a left ventricular ejec-
tion fraction of 40% or less (measured
at any point within 1 year of admis-
sion). Entry required HF symptoms at
rest or minimal exertion and signs of con-
gestion (=2 of the following: dyspnea,
jugular venous distention, or periph-
eral edema) at time of randomization.
Criteria for exclusion included cardiac
surgery within 60 days of enrollment,
cardiac mechanical support, biventricu-
lar pacemaker placement within the last
60 days, comorbid conditions with an ex-
pected survival of less than 6 months,
acute myocardial infarction at the time
of hospitalization, hemodynamically sig-
nificant uncorrected primary cardiac val-
vular disease, refractory end-stage HF,
hemofiltration or dialysis, supine sys-
tolic arterial blood pressure of less than
90 mm Hg, serum creatinine concentra-
tion of more than 3.5 mg/dL (>309.4
pmol/L), serum potassium concentra-
tion of more than 5.5 mEq/L, and he-
moglobin of less than 9 g/dL. Race/
ethnicity was obtained from patient
medical records.

Patients were randomized within 48
hours of hospitalization to receive oral
tolvaptan (30 mg/d) or matching pla-
cebo until the end of the long-term out-
come study. Additionally, patients re-
ceived conventional therapy, including
diuretics, digoxin, angiotensin-
converting enzyme inhibitors, angio-
tensin II receptor blockers, aldoste-
rone blockers, B-blockers, nitrates,
and/or hydralazine. Choice of thera-
pies was at the discretion of the treat-
ing physician.

Efficacy Assessments

The primary end point was a compos-
ite score of changes from baseline in
patient-assessed global clinical status
and body weight at day 7 or discharge

(Reprinted) JAMA, March 28, 2007—Vol 297, No. 12 1333

Downloaded from www.jama.com at Universitadegli di Milano, on July 23, 2007


http://www.jama.com

EVEREST SHORT-TERM CLINICAL STATUS TRIALS

(if earlier). Secondary end points
included patient-assessed changes in
dyspnea at day 1 for patients report-
ing dyspnea at baseline, global clinical
status at day 7 or discharge, body
weight at days 1 and 7 or discharge,
and peripheral edema at day 7 or dis-
charge for patients manifesting edema
at baseline. In the 2 trials, patient’s
self-assessed global clinical status was
measured at baseline and inpatient
day 7 or discharge using a visual ana-
log scale (score O for “worst state you
can imagine” and score 100 for “best
state you can imagine”). Body weight
was measured at baseline and inpa-
tient days 1 through 10 using a stan-
dardized scale, at 9 AM, postvoid,
before the medication dose, and with
patients wearing the same clothing.

Patients self-assessed dyspnea on in-
patient day 1 by evaluating whether
their subjective ease of breathing im-
proved with study treatment, relative
to pretreatment, using a 7-point scale
(markedly better, moderately better,
minimally better, no change, mini-
mally worse, moderately worse, and
markedly worse).

On each inpatient day, investiga-
tors assessed rales on a 4-point scale (no
rales, bases, bases to 50% way up, or
bases to >50% way up); pedal edema
ona 5-point scale (absent, trace, slight,
moderate, or marked); jugular venous
distention on a 4-point scale (<6 cm,
6-9 cm, 10-15 cm, or >15 cm); and dys-
pnea, orthopnea, and fatigue on 4-point
scales (none, seldom, frequent, or con-
tinuous). With the exception of pedal
edema at day 7 or discharge, these as-
sessments were not prespecified end
points.

Safety Assessments

Adverse events were assessed through-
out the inpatient period. Vital signs were
obtained on each inpatient day. Serum
urea nitrogen and serum concentra-
tions of sodium, potassium, magne-
sium, and creatinine were obtained on
inpatient day 1, day 7, and at discharge.
Electrocardiograms were collected at
baseline, on inpatient days 1, 3, 6, and
8, and at discharge.

1334 JAMA, March 28, 2007—Vol 297, No. 12 (Reprinted)

Statistical Analysis

The primary efficacy parameter was a
composite score incorporating the
changes from baseline in patient-
assessed global clinical status and in
body weight at inpatient day 7 or dis-
charge (if earlier), generated using the
O’Brien procedure.” To produce the
composite score, a fractional rank was
derived based on each patient’s change
from baseline in global clinical status
at inpatient day 7 or discharge. A sec-
ond fractional rank was derived based
on each patient’s value of -1 X
(change from baseline in body weight
at inpatient day 7 or discharge). The 2
rank scores were summed to form the
composite score. Patients with miss-
ing values for global clinical status or
body weight were excluded.

The sample size for the overall
EVEREST program was determined
by the power requirements for the
primary end points of the long-term
outcome trial, including a test for
noninferiority for all-cause mortality,
as described in the accompanying
article.’” For the visual analog scale
measure of patient-assessed global
clinical status, with an SD of 20 mm,
2000 patients in each trial provided
90% power to detect a mean between-
group difference of 3-mm change
from baseline (2-sided a=.04) for each
trial. For body weight, with an SD of
4 kg, the same sample size provided
90% power to detect a mean between-
group difference of 0.6-kg change
from baseline (2-sided a=.04) for each
trial.

The composite end point was com-
pared between treatment groups with
analysis of variance, using treatment as
factor. Changes from baseline in pa-
tient-assessed global clinical status and
body weight at inpatient day 7 or dis-
charge were compared between treat-
ment groups with analysis of covari-
ance, using the baseline value as
covariate and treatment and clinical
center as factors. The last observation
of body weight was carried forward if
there was no recorded body weight at
inpatient day 7 or discharge. Change
from baseline in body weight at inpa-

tient day 1 was compared between treat-
ment groups with analysis of covari-
ance, with treatment, center, and
baseline body weight as covariates.
Changes from baseline in edema score
at inpatient day 7 or discharge and dys-
pnea at inpatient day 1 were com-
pared between treatment groups with
the van Elteren test,” with center as the
stratification factor.

Changes from baseline in physician-
assessed symptoms and signs were also
compared between treatment groups by
the van Elteren test, stratified by center.

Database management was per-
formed by the sponsor according to a
prespecified plan of analysis prepared
in collaboration with the executive
steering committee. Final analyses were
conducted independently by the spon-
sor (SAS version 8.2; SAS Institute Inc,
Cary, NC) and the University of Wis-
consin Statistical Data Analysis Cen-
ter. All authors had a substantial role
in trial design and data interpretation.
The executive steering committee had
complete access to the data after un-
blinding. P<<.05 was considered statis-
tically significant.

RESULTS
Patients

A total of 2048 patients were random-
ized to study treatment in trial A
(1018 patients in the tolvaptan group
and 1030 in the placebo group), and
2085 patients were randomized to
study treatment in trial B (1054 in the
tolvaptan group and 1031 in the pla-
cebo group) (FIGURE 1). Before day 7
or discharge (if earlier), 54 (2.6%) of
2048 patients and 50 (2.4%) of 2085
patients discontinued treatment in
trials A and B, respectively. In trial A,
13 discontinuations (10 in the
tolvaptan group and 3 in the placebo
group) were due to adverse events;
and in trial B, 3 discontinuations (2
in the tolvaptan group and 1 in the
placebo group) were due to adverse
events. The remaining discontinua-
tions occurred because of patient
withdrawal of consent, investigator
withdrawal of patient, protocol viola-
tion, and death (Figure 1).
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Demographic and baseline charac-
teristics were similar between treat-
ment groups in both trials (TABLE 1).
Patients were predominantly male
(73%-76%), with mean ages ranging
from 65.6 to 66.0 years. Mean (SD) left
ventricular ejection fractions were 27%
(8%) in trial A and 28% (8%) in trial
B. The clinical profile of the patients was
similar to that reported in recent large
AHFS registries.>*? All patients had
signs and symptoms of congestion
(entry requirement) and significant
cardiac and noncardiac comorbidi-
ties. In addition, they were well treated
with diuretics, digoxin, angiotensin-
converting enzyme inhibitors, angio-
tensin II receptor blockers, aldoste-
rone blockers, B-blockers, nitrates,
and/or hydralazine.

EVEREST SHORT-TERM CLINICAL STATUS TRIALS

Efficacy End Points
Rank sum analysis of the composite pri-
mary end point showed significantly
greater improvement in the tolvaptan
groups than in the placebo groups (trial
A, mean [SD], 1.06 [0.43] vs 0.99
[0.44]; P<.001; and trial B, 1.07 [0.42]
vs 0.97 [0.43]; P<<.001).
Improvement in patient-assessed
global clinical status, measured by a
100-point visual analog scale at day 7
or discharge, was similar between the
tolvaptan and placebo groups (trial A,
mean [SD], 18.25 [22.26] vs 17.73
[22.47]; P=.51; and trial B, 18.72
[21.71]vs18.28 [21.59]; P=.52). Mean
(SD) body weight reductions in the
tolvaptan and placebo groups were 3.35
(3.27) kg vs 2.73 (3.34) kg, respec-
tively, in trial A (P<<.001); and 3.77

(3.59) kg vs 2.79 (3.46) kg, respec-
tively, in trial B (P<<.001). Greater body
weight reductions from baseline were
observed for tolvaptan as early as on the
first day of treatment (trial A, mean
[SD], 1.71 [1.80] kg vs 0.99 [1.83] kg;
P<<.001; and trial B, 1.82 [2.01] kg vs
0.95 [1.85] kg; P<<.001) (TABLE 2).
Changes in patient-assessed dys-
pnea on inpatient day 1 (for those pa-
tients with dyspnea at baseline) are
shown in FIGURE 2 and Table 2. In both
trials, more patients in the tolvaptan
groups (684 [76.74%] in trial A and 678
[72.06%] in trial B) reported an im-
provement dyspnea when compared
with the placebo groups (646 [70.61%]
in trial A and 597 [65.32%] in trial B).
Investigator-assessed pedal edema (for
those patients with edema at baseline)

- _____________________________________________________________________________________________]
Figure 1. Patient Disposition in Short-term Trial A and Trial B

4202 Patients at 432 Sites Screened

69 Patients Excluded
(Did Not Meet Inclusion Criteria)

4133 Patients at 359 Sites Randomized

‘ 2072 Patients Randomized to Receive Tolvaptan

2061 Patients Randomized to Receive Placebo ‘

1018 Patients (179 Sites)
Assigned to Trial A

1054 Patients (180 Sites)
Assigned to Trial B

1030 Patients (179 Sites)
Assigned to Trial A

1031 Patients (180 Sites)
Assigned to Trial B

‘ 2048 Patients (179 Sites) Assigned to Trial A

2085 Patients (180 Sites) Assigned to Trial B ‘

1018 Randomized to Receive
Tolvaptan

1030 Randomized to Receive
Placebo

1054 Randomized to Receive
Tolvaptan

1031 Randomized to Receive
Placebo

32 Discontinued Study
8 Died
10 Adverse Events
13 Withdrew Consent
1 Investigator Decision

22 Discontinued Study
6 Died
3 Adverse Events
10 Withdrew Consent
2 Investigator Decision
1 Protocol Violation

25 Discontinued Study
9 Died
2 Adverse Events
13 Withdrew Consent
1 Investigator Decision

986 Completed Study Through
Inpatient Day 7 or
Discharge (if Earlier)

1008 Completed Study Through
Inpatient Day 7 or
Discharge (if Earlier)

25 Discontinued Study
11 Died
1 Adverse Events
13 Withdrew Consent

1029 Completed Study Through
Inpatient Day 7 or
Discharge (if Earlier)

1006 Completed Study Through
Inpatient Day 7 or
Discharge (if Earlier)

890 Included in Primary Efficacy
Analysis
128 Excluded
32 Discontinued Study
96 Missing =1 Component
of Composite Outcome

900 Included in Primary Efficacy
Analysis
180 Excluded
22 Discontinued Study
108 Missing 21 Component
of Composite Outcome

921 Included in Primary Efficacy
Analysis
133 Excluded
25 Discontinued Study
108 Missing 21 Component
of Composite Outcome

888 Included in Primary Efficacy
Analysis
143 Excluded
25 Discontinued Study
118 Missing 21 Component
of Composite Outcome

1015 Included in Safety Analysis
3 Excluded (Did Not Receive at
Least 1 Dose of Study Drug)

1027 Included in Safety Analysis
3 Excluded (Did Not Receive at
Least 1 Dose of Study Drug)

1048 Included in Safety Analysis
6 Excluded (Did Not Receive at
Least 1 Dose of Study Drug)

1028 Included in Safety Analysis
3 Excluded (Did Not Receive at
Least 1 Dose of Study Drug)

Patient assignment to trials A and B occurred after completion of the outcomes trial."”
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Table 1. Demographic and Baseline Characteristics

Trial A Trial B
Characteristics I'I'olvaptan (n=1018) Placebo (n = 1030)I I'I'olvaptan (n =1054) Placebo (n = 1031)I
Demographic
Age, mean (SD) [range], y 65.8 (11.7) [24-94] 65.6 (11.9) [23-92] 66.0 (11.7) [22-94] 65.6 (12.2) [18-93]
Men, No. (%) 753 (74.0) 784 (76.1) 767 (72.8) 771 (74.8)
Race, No. (%)
White 871 (85.6) 889 (86.3) 896 (85.0) 877 (85.1)
Black 91 (8.9) 83 (8.1) 70 (6.6) 66 (6.4)
Hispanic 44 (4.3) 45 (4.4) 59 (5.6) 53 (5.1)
Other* 12(1.2) 13 (1.9 29 (2.8) 35 (3.4)
Weight, mean (SD), kg 82.6 (19.2) 83.2 (19.0) 84.0 (19.1) 83.0 (18.2)
Height, mean (SD), cm 170.0 (9.7) 170.6 (9.2) 170.0 (9.6) 170.3 (9.2)
Physical and laboratory findings
SBP, mean (SD), mm Hg 120.1 (19.9) 119.4 (18.8) 121.5(19.9) 120.9 (20.0)
DBP, mean (SD), mm Hg 72.6 (12.7) 72.6 (12.0) 72.9(12.8) 72.5(13.3)
Heart rate, mean (SD), beats/min 79.5(15.2) 79.6 (15.4) 80.3 (15.9) 80.0 (16.1)
Dyspnea (frequent/continous), No. (%) 899 (90.5) 922 (91.1) 940 (91.2) 918 (91.2)
Jugular venous distention =10 cm H,0, No. (%) 271 (27.5) 267 (26.8) 273 (26.6) 271 (26.9)
Rales, No. (%) 804 (80.7) 817 (80.8) 838 (81.3) 836 (82.8)
Edema, No. (%) 778 (78.2) 792 (78.2) 829 (80.4) 810 (80.3)
Heart murmur, No. (%) 583 (58.5) 604 (59.8) 579 (56.3) 580 (57.4)
LVEF, mean (SD), % 27.2 (8.2) 27.3(8.9) 27.8(7.7) 27.7 (8.1)
Serum urea nitrogen, mean (SD), mg/dL 29.5(15.1) 29.8 (16.2) 30.3 (16. 4) 31.0(17.5)
Serum creatinine, mean (SD), mg/dL 3(0.5) 4 (0.5) 4 (0.5 1.4(0.7)
Medical history, No. (%)
Previous hospitalization for HF 809 (79.5) 799 (77.6) 833 (79.0) 809 (78.5)
CAD 716 (70.3) 715 (69.5) 744 (70.6) 736 (71.4)
Previous Ml 524 (51.5) 525 (51.0) 508 (48.2) 530 (51.4)
Hypertension 706 (69.4) 728 (70.7) 762 (72.3) 736 (71.4)
Hypercholesterolemia 498 (48.9) 498 (48.4) 527 (50.0) 480 (46.6)
Atrial fibrillation 421 (41.4) 429 (41.7) 481 (45.6) 459 (44.6)
Diabetes mellitus 409 (40.2) 407 (39.6) 415 (39.4) 367 (35.6)
Previous CABG 210 (20.6) 226 (22.0) 208 (19.7) 218 (21.1)
Chronic renal insufficiency 274 (26.9) 266 (25.9) 275 (26.1) 292 (28.9)
Peripheral vascular disease 183 (18.0) 223 (21.7) 231 (21.9) 229 (22.2)
Previous PCI 181 (17.8) 198 (19.2) 192 (18.2) 167 (16.2)
AICD 135 (13.3) 146 (14.2) 169 (16.0) 150 (14.5)
Ventricular tachycardia 121 (11.9) 128 (12.4) 161 (15.9) 146 (14.2)
Previous stroke 116 (11.4) 119 (11.5) 107 (10.2) 129 (12.5)
Severe COPD 110 (10.8) 96 (9.9) 100 (9.5) 110 (10.7)
Medication use, No. (%)
Diuretics 991 (97.3) 995 (96.6) 1021 (96.9) 995 (96.5)
Furosemide 881 (86.5) 877 (85.1) 952 (90.3) 921 (89.3)
ACE inhibitors/ARBs 853 (83.8) 867 (84.2) 893 (84.7) 866 (84.0)
B-Blockers 709 (69.6) 721 (70.0) 759 (72.0) 714 (69.3)
Aldosterone-blocking agents 569 (55.9) 581 (56.4) 545 (51.7) 547 (563.1)
Digoxin 468 (46.0) 465 (45.1) 444 (42.1) 438 (42.5)
Nitrates 248 (24.4) 259 (25.2) 307 (29.1) 330 (32.1)
Calcium channel blockers 109 (10.7) 109 (10.6) 117 (11.1) 105 (10.2)
Intravenous inotropes 42 (4.2) ( 7) 42 (4.0) 48 (4.7)
Nesiritidet 8 (3.7) 8 (4.7) 0 (4.7) 7 (5.5)
Hydralazine 29 (2.8) 36 (3.5) 30 (2.9 33 (3.2

Abbreviations: ACE, angiotensin-converting enzyme; AICD, automatic implantable cardioverter-defibrillator; ARBs, angiotensin Il receptor blockers; CABG, coronary artery bypass
graft; CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease; DBP, diastolic blood pressure; HF, heart failure; LVEF, left ventricular ejection fraction; MI,
myocardial infarction; PCI, percutaneous coronary intervention; SBP, systolic blood pressure.

Sl conversion: To convert creatinine to pmol/L, multiply by 88.4.

*Includes Asian, unknown, and other. The “other” category was used when the patient did not meet one of the other specified categories.

TAvailable only in the United States (percentage based on all patients).
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Table 2. Changes From Baseline in Secondary Efficacy End Points

Trial A Trial B
I 1T 1
P
Tolvaptan Placebo Value Tolvaptan Placebo Value
Changes in patient-assessed global clinical status  18.25 (22.26) [903] 17.73 (22.47) [910] .51t 18.72(21.71)[931] 18.28 (21.59) [900] .52t
at day 7,* mean VAS score (SD) [No.]
Changes in body weight at day 1, -1.71(1.80) [978] -0.99 (1.83) [997] <.001t -1.82(2.01)[1021] -0.95 (1.85) [1002] <.001+
mean (SD) [No.], kg
Changes in body weight at day 7,* -3.35(3.27)[997] -2.73(3.34) [1007] <.001t -3.77 (3.59) [1031] -2.79 (3.46) [1008] <.001+
mean (SD) [No.], kg
Change in patient-assessed dyspnea at day 1, %  76.74 (894) 70.61 (915) <.001f 72.06 (941) 65.32 (914) <.001f%
showing improvement in dyspnea score (No.)§
Change in edema scores at day 7,* % showing 73.83 (772) 70.25 (790) .07t 73.67 (828) 70.81 (805) .02t

at least a 2-grade improvement (No.)§

Abbreviation: VAS, visual analog scale.
*Assessed at discharge if before day 7.
tBased on analysis of covariance model.
$Based on van Elteren test.

§For patients with symptoms at baseline.

at inpatient day 7 or discharge im-
proved more in the tolvaptan vs the pla-
cebo groups in trial B. In trial A, the dif-
ference between treatment groups did
not reach statistical significance.

Clinical Course

No significant differences were ob-
served between groups in blood pres-
sure or heart rate. Physician assess-
ment of signs and symptoms of HF was
performed on each inpatient day. In a
combined post-hoc analysis of the 2
trials, significantly more patients re-
ceiving tolvaptan than placebo exhib-
ited improvements in dyspnea and rales
over the first 4 inpatient days, with or-
thopnea and jugular venous disten-
tion improvements observed during the
first 3 inpatient days (TABLE 3). In ad-
dition, tolvaptan was better than pla-
cebo in alleviating fatigue over inpa-
tient days 3 to 6 (P=.02 at day 6).
Significant improvement in pedal
edema was observed in the tolvaptan
group beginning at inpatient day 1 and
continuing throughout hospitaliza-
tion. No adjustments for multiplicity
were made for these analyses.

Atday 1 and discharge, the tolvaptan
group exhibited significantly greater cor-
rections in serum sodium in those pa-
tients with hyponatremia at baseline (se-
rum sodium <134 mEq/L). Serum
potassium, magnesium, and osmolality
were also higher in the tolvaptan group.
Small changes were observed in renal

©2007 American Medical Association. All rights reserved.

Figure 2. Change in Patient-Assessed Dyspnea at Day 1 for Patients Manifesting Dyspnea at

Baseline
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P value represents between-group comparison by van Elteren test.

parameters, with serum urea nitrogen
levels slightly lower and serum creati-
nine levels slightly higher in the tolvap-
tan groups (TABLE 4).

Furosemide Use

A post-hoc analysis of the combined
trials was conducted to determine the
effect of tolvaptan on furosemide use. Be-

fore randomization, mean doses of fu-
rosemide were 120 mg/d and 116 mg/d
in the tolvaptan and placebo groups, re-
spectively, and median doses were 80
mg/d in both treatment groups. At dis-
charge, mean reduction from baseline in
dosage was significantly greater in the
tolvaptan group (-55.8 mg/d) than the
placebo group (—42.9 mg/d; P=.002).
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Safety

The combined long-term safety pro-
file for the entire population is pre-
sented in the companion article for the
EVEREST long-term outcome study."’
An overall in-hospital mortality rate of
2.4% and 2.9% was observed in the
tolvaptan and placebo groups, respec-
tively. Through day 7 or discharge, ad-
verse events were reported in 498
(49.1%) and 411 (40.0%) patients in
trial A, and in 586 (55.9%) and 492
(47.9%) patients in trial B in the tolvap-
tan and placebo groups, respectively.
Serious adverse events were reported in
60 (5.9%) and 49 (4.8%) patients in trial
A, and in 45 (4.3%) and 60 (5.8%) pa-
tients in trial B in the tolvaptan and pla-
cebo groups, respectively. Adverse

events occurring in 1% or more of the
population and statistically signifi-
cantly different in the 2 treatment
groups, as well as adverse events of
clinical interest, are shown in TABLE 5.
The tolvaptan groups showed no ex-
cess in reported incidences of hypoten-
sion, tachycardia, renal failure, or se-
rum potassium, serum magnesium, or
liver function abnormalities.

As expected, the incidence of ad-
verse effects associated with the phar-
macological effects of the drug (eg, dry
mouth and thirst) was significantly
higher in patients receiving tolvaptan.

COMMENT

We report the results of 2 short-term
clinical status trials of the use of the oral,

]
Table 3. Patients With Improvement in Physician-Assessed Signs and Symptoms

No. (%) of Patients

Condition, T 1 P
by Day* Tolvaptan Placebo Valuet
Dyspnea
1 933 (51.6) 853 (47.1) .006
2 1244 (68.2) 1160 (63.7) .001
3 1374 (75.2) 1330 (73.0) .02
4 1456 (79.7) 1431 (78.5) .04
Orthopnea
1 668 (63.1) 631 (59.2) .01
2 840 (78.6) 793 (74.1) .006
3 893 (83.4) 863 (80.4) .03
4 913 (85.3) 915 (85.0) .06
Fatigue
673 (40.7) 644 (38.8) 19
2 923 (55.3) 886 (53.1) .07
3 1074 (64.3) 1007 (60.2) .02
4 1147 (68.6) 1107 (66.1) .03
JvD
1 698 (48.6) 631 (43.8) .03
2 923 (63.7) 855 (59.1) .01
3 1030 (71.0) 953 (65.6) .002
4 1077 (74.3) 1014 (69.8) .06
Rales
1 744 (45.8) 711 (43.7) .03
2 1067 (65.3) 1041 (63.6) .07
3 1201 (73.4) 1166 (71.1) .006
4 1274 (77.9) 1259 (76.7) .02
Edema
1 913 (57.6) 832 (52.6) <.001
2 1229 (76.9) 1169 (73.5) .002
3 1340 (83.8) 1296 (81.4) <.001
4 1381 (86.4) 1371 (86.0) .004

Abbreviation: JVD, jugular venous distention, in patients with symptoms at baseline.
*Patients who improved 1 point were considered responders for dyspnea, orthopnea, JVD, and rales. Patients im-

proving 2 points were considered responders for edema.

tBased on van Elteren test.
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once-a-day, V,-receptor antagonist
tolvaptan in patients hospitalized for
symptomatic HF. These 2 trials dem-
onstrate in a reproducible manner that
tolvaptan, when added to standard
therapy including diuretics, improves
many, though not all, of the signs and
symptoms of HF, as assessed by both
patients and physicians, and reduces
body weight throughout hospitaliza-
tion. These positive effects were
achieved without adversely affecting
heart rate, blood pressure, or serum
electrolytes. In addition, there was no
excess of renal failure or clinically
meaningful changes in renal para-
meters, although there was a slight in-
crease in serum creatinine and a slight
decrease in serum urea nitrogen. The
EVEREST program (including the 2
short-term trials and the 1 long-term
outcome study) has documented the
short-term and long-term safety of
tolvaptan therapy.'”

Reductions in body weight in re-
sponse to tolvaptan on day 1 were ac-
companied by significant improve-
ments in patient-assessed dyspnea, a
prespecified secondary end point. More-
over, physician assessments of dys-
pnea, orthopnea, fatigue, jugular ve-
nous distention, rales, and edema
showed improvements on day 1 and re-
mained better than placebo during the
first 3 days or longer. Although the lat-
ter assessments were not prespecified
end points, they nonetheless provide
additional supportive evidence of the
beneficial effect of tolvaptan. In addi-
tion, tolvaptan improved or normal-
ized serum sodium concentrations in
patients with hyponatremia at base-
line.

Despite the improvement in signs
and symptoms of HF, we did not ob-
serve a benefit in global clinical status
at day 7 or discharge (if earlier). This
dissociation may have been related to
the nonspecific nature of the global
clinical assessment measurement, in
contrast with the specific manifesta-
tions of HF, such as dyspnea and edema.
The timing of global clinical status as-
sessment may have been critical, with
attenuation of treatment effect by the

©2007 American Medical Association. All rights reserved.
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time it was assessed. Effects may have
been further confounded by variably in-
cluding measurements made at day 7
or discharge (whichever came first).
Discharge measurements may have di-
luted a treatment difference occurring
at the fixed time point, because the tim-

EVEREST SHORT-TERM CLINICAL STATUS TRIALS

ing of discharge is driven by patient im-
provement.

The majority of patients hospital-
ized for worsening of chronic HF have
signs and symptoms of congestion.*®
Removal of excess fluid represents a ma-
jor treatment goal. The symptomatic

benefit exerted by loop diuretics has led
to their wide clinical acceptance, even
in the absence of efficacy and safety data
from large randomized trials.”’ How-
ever, this improvement can be associ-
ated with electrolyte abnormalities,
renal dysfunction, neurohormonal ac-

|
Table 4. Mean Changes From Baseline in Clinical Parameters

Mean (SD) [No. of Patients]

Inpatient Day 1* Day of Discharget
I 1 I 1
Tolvaptan Placebo Tolvaptan Placebo
SBP, mm Hg -3.30 (156.59) [1851] -3.65 (15.43) [1869] -3.76 (16.61) [1176] —-4.11 (16.04) [1153]
DBP, mm Hg —1.59 (10.85) [1851] —2.04 (10.99) [1866] -1.91 (11.70) [1175] —2.79 (11.33) [1152]

Heart rate, beats/min

-1.62 (11.59) [1851]

Serum sodium, mEg/L

3.28 (4.11) [1743]t

(
(
-2.47 (11.33) [1866]
-0.41 (3.593) [1772]

(

(
-3.89 (13.15) [1176]
2.01 (4.55) [1095]+

(
(
~4.07 (13.46) [1153]
-1.06 (3.90) [1084]

Serum potassium, mEg/L

-0.02 (0.54) [1729)]

0.23 (0.60) [1062]

0.20 (0.64) [1052]

Serum magnesium, mEg/L

0.11 (0.19) (1747}

-0.01 (0.19) [1776]

0.18 (0.25) [1095]F

0.10 (0.44) [1085]

Serum osmolality, mOsm/kg

6.71 (14.52) [1630]%

0.14 (12.75) [1645]

0.97 (13.18) [1020]

Serum urea nitrogen, mg/dL

-0.17 4.71)[1752)§

0.23 (4.48) [1779)]

2.55 (11.00) [1098]¢

Serum creatinine, mg/dL

0.04 (0.19) [1752]%

0.00 (0.19) [1780]

0.08 (0.30) [1098]+

(
3.22 (10.86) [1086]
0.02 (0.27) [1087]

QTcB interval, ms

(
(
(
(
0.04 (0.52) [1699]+
(
(
(
(
(

-3.83 (29.68) [1761]

-1.70 (28.93) [1771]

(
(
5.41 (13.66) [1025]t
(
(
(

-8.62 (32.46) [1125]

—-6.08 (31.81) [1108]

QTCcF interval, ms

-4.29 (26.43) [1761]%

-0.84 (26.19) [1771]

—7.83 (27.63) [1125]

-3.82 (28.99) [1108]

Abbreviations: DBP, diastolic blood pressure; QTcB interval, QT interval corrected for heart rate using Bazett formula; QTcF interval, QT interval corrected using Fridericia formula; SBP,
systolic blood pressure.

Sl conversion: To convert creatinine to umol/L, multiply by 88.4.

*Patients discharging on inpatient day 1 are included in day of discharge.

tDischarges occurring through inpatient day 7.

1P<.001.

§P<.05.

|
Table 5. Adverse Events Occurring Between Randomization and Day 7 or Discharge if Earlier

No. (%) of Patients
I 1

Trial A Trial B
I Tolvaptan Placebo P b Tolvaptan Placebo P I
Adverse Events (n=1015) (n=1027) Value (n =1048) (n =1028) Value
Treatment-emergent 498 (49.1) 411 (40.0) <.001 586 (55.9) 492 (47.9) <.001
Serious 60 (5.9) 49 (4.8) .28 45 (4.3) 60 (5.8) 1
Adverse events of incidence =1%*
Dry mouth 43 (4.2) 7(0.7) <.001 63 (6.0) 7(0.7) <.001
Thirst 79 (7.8) 5(0.5) <.001 118 (11.3) 10 (1.0) <.001
Pollakiuria 13(1.3) 3(0.3) .01 10 (1.0) 4(0.4) 18
Polyuria 6 (0.6) 2(0.2) 18 35 (3.3) 5(0.5) <.001
Hypernatremia 14 (1.4) 0(0.0) <.001 5(0.5) 0 (0.0) .06
Ventricular extrasystoles 5(0.5) 5(0.5) >.99 11 (1.0 2(0.2) .02
Constipation 35 (3.4) 20(1.9) .04 38 (3.6) 49 (4.8) .23
Adverse events of clinical interest
Atrial fibrillation 3(0.3) 5(0.5) 75 15(1.4) 11 (1.1) .56
Ventricular tachycardia 21 (2.1) 16 (1.6) 41 18 (1.7) 19(1.8) .87
Cardiac failure 10 (1.0 22 (2.1) .04 17 (1.6) 16 (1.6) .90
Hypotension 44 (4.3) 30 (2.9) 10 30 (3.2) 34 (3.3) .61
Hyponatremia 4 (0.4) 5(0.5) >.99 4 (0.4) 5(0.5) .75
Hypokalemia 23(2.9) 28 (2.7) 57 25 (2.4) 37 (3.6) 12
Hypomagnesemia 3(0.9) 2(0.2) .69 5(0.5) 10(1.0) .20
Renal failure 21 (2.1) 20 (1.9) 72 29 (2.8) 25 (2.4) .63

*Significant (P<.05) differences between treatment groups.
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tivation, and hypotension.”! As a con-
sequence, physicians have to balance
the need for aggressive diuresis against
these potential adverse effects. Con-
cern regarding the adverse impact of ag-
gressive diuresis, particularly the im-
pact on renal function, likely represents
an important contributor to the fre-
quent inadequacy of fluid manage-
ment during hospitalization.®** Al-
though in the Acute Decompensated
Heart Failure National Registry
(ADHERE) the majority of patients
were admitted with signs and symp-
toms of fluid overload, approximately
50% had no significant body weight re-
duction by discharge.?

In our trials, the use of tolvaptan re-
sulted in a greater mean reduction from
baseline in the daily use of furosemide
compared with the control group. This
reduction in diuretic use may also be
one mechanism by which a lowering of
serum urea nitrogen was observed in
the tolvaptan group.

Inappropriate elevation of arginine
vasopressin in human HF plays a key
role in mediating water retention,
contributing to both congestive symp-
toms and electrolyte imbalance.'?
Tolvaptan was effective most likely
because of its impact on fluid balance.
Consistent with its mechanism of
action, it influenced the primary end
point mainly by reducing body
weight.

Currently available therapeutic op-
tions in AHFS have limitations in their
efficacy, safety, or both.'®** Intrave-
nous nitroglycerin is often limited by
rapid development of tolerance.*
Intravenous nitroprusside has its clin-
ical use limited by the usual require-
ment for intensive invasive hemody-
namic monitoring.”” The effect of
intravenous angiotensin-converting
enzyme inhibitors on clinical out-
comes has not been studied in the AHFS
population and use of these agents is
not recommended.?! Dobutamine,
dopamine, and milrinone improve he-
modynamics. However, this improve-
ment is often associated with signifi-
cant adverse effects that include
hypotension, atrial and ventricular ar-
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rhythmias, and possibly increased post-
discharge mortality.”*?*?" Nesiritide, ap-
proved by the Food and Drug
Administration in 2001 for the treat-
ment of AHFS, has been questioned re-
garding its efficacy and safety. In the Va-
sodilation in the Management of Acute
Congestive Heart Failure (VMAC)
trial,” although nesiritide showed a sig-
nificant acute (3-hour) improvement in
dyspnea vs placebo (although not vs ni-
troglycerin), evidence for longer-term
clinical benefit was minimal, and both
the short-term and long-term safety of
this agent have been questioned. Meta-
analyses have suggested an associa-
tion between nesiritide use and an in-
creased risk for renal dysfunction® and
30-day mortality.>**! Levosimendan, a
calcium-sensitizer, is in clinical use in
several countries in Europe, South
America, and Asia.*? In the Random-
ized Multicenter Evaluation of Intra-
venous Levosimendan Efficacy vs
Placebo in the Short-Term Treatment
of Decompensated Heart Failure
(REVIVE)-2 data, levosimendan re-
sulted in a favorable effect on the pri-
mary end point (a clinical composite
combining clinical status assessment
and major clinical events at 6 hours, 24
hours, and 5 days) but was associated
with a higher incidence of adverse
events, such as hypotension and ar-
rhythmias.>> The Survival of Patients
With Acute Heart Failure in Need of In-
travenous Inotropic Support (SUR-
VIVE) study® showed that short-term
use of levosimendan and dobutamine
was associated with similar postdis-
charge mortality at 180 days.

Recently, ultrafiltration has been pro-
posed as an alternative to loop diuret-
ics for the management of severe
congestion. The Ultrafiltration vs In-
travenous Diuretics for Patients Hos-
pitalized for Acute Decompensated
Heart Failure (UNLOAD) study>*
showed that venovenous-ultrafiltra-
tion produced more weight loss at 48
hours, but no greater improvement in
dyspnea when compared with diuret-
ics. The effects of this approach in terms
of safety and efficacy remain to be de-
termined.

Our study has several limitations. We
used a fixed dose of tolvaptan, based on
dose-finding data from prior studies.
We might have observed different re-
sults with alternative dosing ap-
proaches, including dose adjustment
based on clinical response. Our find-
ings were limited to patients hospital-
ized with signs and symptoms of con-
gestion and reduced left ventricular
ejection fraction. We cannot be cer-
tain whether our findings would be rep-
licated in other populations, includ-
ing those patients with preserved left
ventricular ejection fraction. Because
tolvaptan was administered in addi-
tion to diuretics, our data would not
support the use of an arginine vaso-
pressin antagonist in lieu of diuretics.

CONCLUSION

In patients hospitalized with HF, oral
tolvaptan in addition to standard therapy
including diuretics improved many,
though not all, HF signs and symp-
toms, without serious adverse events.
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who holds an appointment at the University of Wis-
consin Department of Biostatistics and is an author of
the paper, had access to all of the data and per-
formed an independent statistical analysis, which sup-
ports the conclusions. Dr Cook received salary sup-
port through a contract between the University of
Wisconsin and Otsuka Maryland Research Institute.
Chief Medical Monitor: J. Udelson (Boston, Mass).
Regional Medical Monitors: H. A. Dieterich, Z. Cap-
kova, F. Gadaleta, M. Mule, M. B. Principato.
Clinical Sites and Investigators (Clinical Status
Trial A):

United States: Alabama: University of Alabama at Bir-
mingham, Birmingham (R. Benza). Arizona: Scottsdale
Cardiovascular Research Institute (K. Vijay); Saguaro
Clinical Research (M. Goldberg), Advanced Cardiac
Specialists (R. Siegel). Arkansas: University of Arkan-
sas for Medical Science (Y. Aude). California: LAC/
USC Medical Center (U. Elkayam), Cardiology Con-
sultants of Orange County Medical Group Inc (H.
Gogia), Loma Linda University Medical Center (J. T.
Heywood), Central Cardiology Medical Center (T. Ishi-
mori), VA Medical Center-West Los Angeles (B. Singh),
Cardiology Associates (J. Sklar). Colorado: Heart and
Vascular Clinic of Northern Colorado (D. Cullinane),
University of Colorado (B. Lowes). Connecticut: W.
William Backus Hospital (J. Foley), Cardiac Special-
ists (R. Moskowitz). Florida: Cardiology Research As-
sociates (J. Carley), Jacksonville Heart Center (D. Has-
sel), Florida Cardiovascular Research (R. Kachel), The
Broward Heart Group, P. A. (R. Schneider), The Heart
and Vascular Institute of Florida (G. Schuyler), Jack-
son Memorial Hospital (R. Sequeira), Tallahassee Re-
search Institute (D. W. Smith), Melbourne Internal
Medicine Association (R. Vicari). Georgia: Cardiac Dis-
ease Specialists PC (K. Taylor). /daho: Idaho Cardiol-
ogy Associates (D. Hinchman). /llinois: Northwest-
ern University (W. Cotts), Illinois Heart and Lung
Associates (J. McCriskin). Indiana: The Care Group (M.
Walsh). lowa: lowa Heart Center (W. Wickemeyer).
Kansas: Mid America Cardiology (D. Bresnahan, C. Por-
ter). Louisiana: Clinical Trials Management LLC (D.
Banish), LSU Health Sciences Center (D. Caskey), The
Louisiana Heart Center (B. Iteld). Maine: Northeast
Cardiology Associates (R. Capodilupo, A. Passer),
Maine Medical Center (J. Wight). Maryland: Shore
Health System (S. Friedman), Midatlantic Cardiovas-
cular Associates Bel Air (D. Rubin). Massachusetts: Pri-
mary Care Cardiology Research (T. Hack). Michigan:
Michigan Heart (J. Bengtson, M. Leonen), William
Beaumont Hospital (P. McCullough), Beaumont Hos-
pital (J. Cieszkowski). Minnesota: St Paul Heart Clinic
(A. Bank), University of Minnesota (A. Boyle), Mayo
Clinic (R. Frantz), Minneapolis Heart Institute (M. T.
Olivari). Mississippi: Cardiology Associates of North
Mississippi (J. Foster). Missouri: Missouri Cardiovas-
cular Specialists (D. Brown), St Louis University (P.
Hauptman), VA Medical Center-Kansas City (M. Lis-
ton). Nebraska: Alegent Health (D. Chapman). New
Hampshire: New England Heart Institute (C. Haugh).
New Jersey: Morristown Memorial Hospital (J. Ba-
nas, A. Poelnitz), The Center for Advanced Heart Fail-
ure, PC (H. Ribner). New York: Buffalo Cardiology and
Pulmonary Association (J. Corbelli). North Carolina:
University of North Carolina (K. Adams), Alamance

Regional Medical (K. Fath). Ohio: The Lindner Clini-
cal Trial Center (E. Chung), Akron General Medical
Center (J. Hodsden), North Ohio Research Limited (H.
Ibrahim), University of Cincinnati (L. Wagoner), Clini-
cal Research Limited, United Health Network (F. Whit-
tier). Oklahoma: Southwest Cardiology Integris South-
west Medical Center (M. Yasin). Pennsylvania: Thomas
Jefferson University (P. Mather, S. Rubin). Rhode Is-
land: Rhode Island Hospital (P. Stockwell). South Caro-
lina: Ralph H. Johnson VAMC (T. O'Brien). Tennes-
see: Baptist Clinical Research Center (D. Kraus),
Vanderbilt Clinical Trials Center (M. Kronenberg), Car-
diovascular Associates (H. Ladley, F. Malik, R. San-
tos), Stern Cardiovascular Center (F. McGrew), The
Chattanooga Heart Institute (V. S. Monroe Jr, W. Oel-
lerich). Texas: Wilford Hall Medical Center (M. Al-
maleh, R. Krasuski), University of Texas (A. Barbage-
lata, S. Ernst), Cardiopulmonary Research Science and
Technology Institute (E. Eichhorn), The Texas Heart
Institute/St. Luke's Episcopal Hospital (R. Delgado, F.
Smart). Virginia: Inova Institute of Research (J.
O'Brien), Roanoke Heart Institute (J. Schmedtje), The
Cardiovascular Group PC (R. Shor). Wisconsin: Wis-
consin Center for Clinical Research (I. Niazi). Argen-
tina: Buenos Aires: Policlinica Bancaria (J. J. Bluger-
mann), Hospital Argerich (M. A. Riccitelli), Hospital
Central de San Isidro (M. Sultan), Hospital Privado An-
tartida (J. Tronge). Cérdoba: Hospital Cérdoba (O. Al-
lall), Sanatorio Allende (L. Guzman), Hospital Privado-
Centro Médico de Cérdoba (M. Amuchastegui),
Hospital Italiano de Cérdoba (R. Colque). Brazil:
Campinas: Sociedade Beneficente Centro Médico de
Campinas (J. C. Rocha), Hospital e Maternidade Celso
Pierro (J. Saraiva). Curitiba: Hospital Evangélico de Cu-
ritiba (P. Rossi). Goidnia: Hospital das Clinicas da Uni-
versidade Federal de Goias (S. Rassi). Porto Alegre: Ir-
mandade da Santa Casa de Misericérdia de Porto
Alegre (C. Blacher), Instituto de Cardiologia do Rio
Grande do Sul (O. Dutra), Hospital Mae de Deus (E.
R. Fernandes Manenti). Rio de Janeiro: Hospital Uni-
versitario Pedro Ernesto (D. Albuquerque). Sdo José
do Rio Preto: IMC-Instituto de Moléstias Cardiovas-
culares (G. V. Greque), Hospital de Base da Facul-
dade de Medicina de Sao José do Rio Preto (L. Maia).
Bulgaria: Pleven: UMHAT Clinic of Cardiology (V. Yor-
danova). Rousse: UMHAT (S. Dimitrova). Sofia: Cen-
tral Clinical Hospital at Ministry of Interior (D. Raev-
national coordinator). Canada: Fluerimont: Centre
Hospitalier de I'Universite de Sherbrooke (S. LePage).
Joliette: CHRDL (S. Kouz). Kelowna: Kelowna Gen-
eral Hospital (F. Halperin). Montreal: Montreal Heart
Institute (A. Ducharme), Montreal General Hospital
(T. Huynh). Oshawa: Lakeridge Health Oshawa (A.
Bakbak). Scarborough: Scarborough Cardiology Re-
search (J. E. Goode, F. Halperin), Scarborough Hos-
pital (S. Roth). St John's: Health Sciences Center (B.
Sussex). Victoria: Victoria Heart Institute Foundation
(W. P. Klinke). Winnipeg: St Boniface General Hos-
pital (A. Morris). Czech Republic: Brno: Nemocnice
u sv.Anny (J. Vitovec). Nachod: Oblastni nemocnice
Nachod (J. Jandik). Pardubice: Krajska nemocnice Par-
dubice (P. Vojtisek). Praha: Vseobecna fakultni nemoc-
nice (L. Golan). Prostejov: Nemocnice Prostejov (B. Cer-
nosek). Trutnov: Oblastni nemocnice Trutnov a. s. (J.
Janousek). Usti nad: Labem: Masarykova nemocnice
(J. Drazka). Zlin: Batova krajska nemocnice Zlin (I.
Oral). France: Nantes: Centre Hospitalier-
Universitaire de Nantes (J. Trochu). Nice: Hospital Pas-
teur (P. Gibelin). Saint Denis: Centre Cardiologique
du Nord (T. Laperche). Germany: Augsburg: Klini-
kum Augsburg (W. von Scheidt). Bad Oeynhausen:
Herz- und Diabetes Zentrum Nordrhein-Westfalen (D.
Horstkotte). Essen: Universitatsklinik Essen (R. Er-
bel). Greifswald: Klinikum der Ernst Moritz Arndt Uni-
versitdt (S. Felix). Heidelberg: Universitatsklinikum
Heidelberg (T. Dengler). K6/n: Klinikum der Univer-
sitdt zu Koln (J. Muiller-Ehmsen, R. Schwinger). Leipzig:
Universitat Leipzig Herzzentrum (R. Hambrecht, S. M6-
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bius-Winkler). Miinster: Universitatsklinikum Miin-
ster (T. Wichter). Soest: Marienkrankenhaus Soest (H.
Ochs). Stuttgart: Robert-Bosch-Krankenhaus (U. Sech-
tem, H. Vogelsberg). Italy: Cagliari: Azienda Ospe-
daliera S. Michele (M. Porcu). Carpi: Ospedale Civile
(S. Ricci). Cecina: Ospedale Civile (C. Marabotti). Mon-
tescano: Fondazione Salvatore Maugeri (A. Capor-
otondi, F. Cobelli). Sassari: Ospedali Civile SS Annun-
ziata (P. Terrosu). Lithuania: Kaunas: Kaunas Medical
University Hospital (A. Kavoliuniene). Klaipeda: Klai-
peda Seamen's Hospital (S. Norkiene). Panevezys: Pan-
evezys Hospital (1. Skripkauskiene). Vilnius: Vilnius Uni-
versity Hospital (B. Petrauskiene). The Netherlands:
Amsterdam: Sint Lucas Andreas Ziekenhuis (R.
Groutars, A. Willems). Blaricum: Tergooiziekenhui-
zen, locatie Blaricum (E. Buys). Den Haag: Medisch
Centrum Haaglanden (P. Leemans, R. Veldcamp). Ede:
Ziekenhuis Gelderse Vallei (F. Hartog, P. Kalmthout).
Groningen: Martini Ziekenhuis (G. L. Bartels). Hilver-
sum: Ziekenhuis Hilversum (P. de Milliano). Nijme-
gen: Canisius Wilhelmina Ziekenhuis (D. Hertzberger).
Norway: Stavanger: Stavanger Helseforskning (V.
Bonarjee). Poland: Lodz: IIl Szpital Miejski im. dr K.
Jonschera (E. Fiutowska). Olawa: Samodzielny Pub-
liczny Zaklad Opieki Zdrowotnej (R. Sciborski). Opole:
Wojewodzkie Centrum Medyczne (W. Pluta). Si-
eradz: SP ZOZ w Sieradzu (P. Ruszkowski). Warszawa:
Instytut Kardiologii (J. Grzybowski). Wloclawek: Szpital
Wojewodzki (J. Kopaczewski). Romania: Brasov: Spita-
lul Judetean Brasov (M. Radoi). Bucharest: Spitalul
Universitar de Urgenta Bucuresti (C. Fierbinteanu Brati-
cevici), Spitalul de Urgenta Floreasca (G. Tatu-
Chitoiu), Spitalul Universitar de Urgenta Bucuresti (M.
Cinteza), Institutul de Boli Cardiovasculare (C. Ging-
hina). Craiova: Centrul de Cardiologie Craiova (D. lo-
nescu). Targu-Mures: Institutul de Boli Cardiovascu-
lare Timisoara (S. Dragulescu). Russian Federation:
Moscow: Russian State Medical University (A.
Baranov), Institute of Physico-Chemical Medicine City
Hospital No 29 (N. Gratsiansky), Moscow State Medi-
cal and Dentistry University based on City Clinical Hos-
pital No 40 (A. Martynov), Moscow Regional Re-
search Clinical Institute (N. Sanina), State Department
Education Scientific of Medical Centre of General Man-
agement Department President of RF City Clinical Hos-
pital 51 (D. Zateyschikov). St Petersburg: St Peters-
burg Clinical Hospital of Russian Academy of Sciences
(M. Ballyuzek), Military Medical Academy (S. Shus-
tov), St Elisabeth City Hospital (L. Sorokin), City Hos-
pital 8 (K. Zrazhevsky). Spain: Almeria: Hospital de
Torrecardenas (M. Vida). Madrid: Hospital Doce de
Octubre (J. Delgado). Tarragona: Hospital Universi-
tari de Tarragona Joan XXIII (J. Mercé). Sweden:
Géteborg: Medicinkliniken (K. Swedberg). Malmé: Uni-
versitetssjukhuset MAS (R. Willenheimer). Stock-
holm: Hjartklin Karolinska Universitetssjukhus Hud-
dinge (I. Hagerman), Karolinska Institutet Danderyds
sjukhus Enheten for internmedicin (T. Kahan). Uppsala:
Akademiska sjukhuset (G. Wikstrom). Switzerland: Lu-
gano: Cardiocentro Ticino SRC (T. Moccetti). United
Kingdom: Kingston upon Hull: Hull Royal Infirmary
(J. Cleland). Leeds: Leeds General Infirmary (M. Baig).
Clinical Status Trial B

United States: Alabama: Birmingham Heart Clinic, P.
C. (C. Brian), The Heart Group (C. Brown), The Heart
Center (H. Haught). California: Escondido Cardiol-
ogy Associates (J. Detwiler), San Diego Cardiac Cen-
ter (J. Gordon), ARI Clnical Trials (B. Jackson), West-
ern Pulmonary Medical Group, Inc. (L. McNabb),
Mission Internal Medical Group (M. Miyamoto), Car-
diovascular Consultants Medical Group, Inc. (M.
Nathan). Colorado: Aurora Denver Cardiology Asso-
ciates (N. Vijay). The District of Columbia: VA Medi-
cal Center (P. Narayan). Florida: Jackson Memorial
Hospital (M. Bilsker), Cardiovascular Center of Sara-
sota (M. El-Shahawy), Jacksonville Center For Clini-
cal Research (M. Koren), Ocala Research Institute (R.
Prashad), Jacksonville Heart Center (P. Rama), Mi-
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ami Research & Education Foundation (J. Roberts), Car-
diovascular Medical Specialists of Palm Beaches (C. Vo-
gel). Georgia: Georgia Heart Specialists (E. Flores),
Atlanta Heart and Vascular Research Group (D. Jansen),
Northside Hospital (N. Singh). /daho: Idaho Cardiol-
ogy Associates (A. Chai). /llinois: North Shore Cardi-
ologists (J. Alexander), Heart Care Midwest (B. Clem-
son), Midwest Heart Research Found. (M. T. Saltzberg).
Kentucky: Louisville Cardiology Medical Group (M. Im-
burgia), Cardiovascular Associates (J. Lash). Louisi-
ana: Northshore Medical Research,LLC (F. Aduli, C.
Baier, G. Lasala). Maine: Androscoggin Cardiology As-
sociates (R. Weiss). Maryland: Shady Grove Adven-
tist Hospital (D. Friedman), MidAtlantic Cardiovascu-
lar Associates Baltimore (D. Goldscher), MidAtlantic
Cardiovascular Associates Towson (M. Goldstein, B.
Kahn), MidAtlantic Cardiovascular Associates West-
minster (S. Jerome). Massachusetts: Mass General Hos-
pital (W. Dec). Michigan: Nisus Research (H. Colfer),
John Dingell VA Medical Center (E. Daher), Cov-
enant Medical Center (P. Fattal). Minnesota: Park
Nicollet Heart Center (R. Festin, J. T. Suh), Hennepin
County Medical Center (S. Goldsmith), Regions Hos-
pital (J. McBride). Nebraska: Bryan LGH Heart Insti-
tute (S. Krueger). New Jersey: The Valley Hospital (M.
Kesselbrenner). New York: South Bay Cardiovascular
Associates (L. Altschul), New York Presbyterian Hos-
pital (R. Bijou), SUNY (R. Carhart), Albany Associates
in Cardiology (M. El-Zaru), North Shore University Hos-
pital (S. Jauhar, H. Skopicki), EImhurst Hospital Cen-
ter (D. Rubinstein), Cardiology Associates P. C. (R.
Ryder). North Carolina: Durham VA Medical Center
(F. Cobb, K. Morris), Charlotte Heart Group Re-
search Center (T. Connelly), Duke Cardiology Re-
search (G. Felker), Mid Carolina Cardiology (E.
McMillan), Pitt County Memorial Hospital (J. Rose).
Ohio: Northwest Ohio Cardiology Consultants (B.
DeVries), The Dayton Heart Center (G. Fishbein),
Cleveland Clinic Foundation (E. Hsich, R. Starling),
North Ohio Research Limited (D. Joyce), Midwest Car-
diology Research Foundation (D. Richards), Sterling
Research Group (E. Roth). Oklahoma: Integris Bap-
tist Medical Center (R. M. Clark), Oklahoma Foun-
dation for Cardiology Research (R. Kipperman). Penn-
sylvania: Cardiology Associates of West Reading (R.
Alvarez, E. Hope), Buxmont Cardiology Associates, PC
(M. Greenspan), Guthrie Clinic, LTD (D. Stapleton),
The Western Pennsylvania Hospital (A. Gradman).
South Carolina: South Carolina Heart Center (H. Das-
gupta), Medical University of South Carolina (N.
Pereira). Tennessee: Tennessee Center for Clinical Trials
(D. Gupta). Texas: Austin Heart (T. Carlson, M. J. Pir-
witz), Southeast Texas Cardiology Associates (R. Soto-
longo), Covenant Medical Center (C. Wilkins). Vir-
ginia: University of Virginia Health System (J. Bergin),
Cardiovascular Associates of Virginia (S. Kapadia),
Medical College of Virginia (M. A. Peberdy). Wash-
ington: Hope Heart Institute (T. Amidon), Empire
Health Services (T. Bishop). Argentina: Buenos Aires:
Hospital Hospital Nacional Dr Alejandro Posadas (A.
E. Ballestrini), Hospital Churruca (S. M. Chekher-
demian), Hospital Ramos Mejia (L. Girotti), Sanato-
rio Municipal (M. Halac), Hospital Eva Peron (S. Llois),
Clinica Constituyentes de Morén (D. Nul), Hospital Itali-
ano de Buenos Aires (N. Vulcano). Cérdoba: Hospital
de Clinicas Jose de San Martin (O. Grosso), Hospital
Fernandez (S. M. Salzberg). Corrientes: Instituto de
Cardiologia J. F. Cabral (E.R. Perna). Brazil: Belo Hori-
zonte: Santa Casa de Misericérdia de Belo Horizonte
(G. Reis). Natal: Hospital Universitario Onofre Lopes
(M. Sanali Moura de Oliveira Paiva). Porto Alegre: Hos-
pital das Clinicas de Porto Alegre (N. Clausell), Hos-
pital Nossa Senhora da Conceigdo (P. Filho). Rio de
Janeiro: Santa Casa de Misericérdia do Rio de Ja-
neiro (L. Soares da Costa). Salvador: Hospital Santa
Isabel da Santa Casa de Misericérdia da Bahia (G.
Soares Feitosa). Sdo Paulo: InCor - FMUSP - Hospital
Auxiliar de Cotox6 (A. C. Pereira Barreto). Belgium:

Antwerpen: A. Z. Middelheim (G. De Keulenaer). Bon-
heiden: A.Z. Imeldaziekenhuis (F. Charlier). Namur:
Clinique St. Elisabeth (J. Salembier). Yvoir: Cliniques
UCL Mont-Godinne (L. Gabriel, B. Marchandise).
Bulgaria: Dimitrovgrad: MHAT (A. Mihov). Veliko
Turnovo: MHAT (H. Benov). Canada: Calgary: Car-
diology Consultants/Heart Health Institute (P. Ma).
Mississauga: Mississauga Clinic Research Center (T.
Rebane). Niagra Falls: Greater Niagara General Hos-
pital (Y. K. Chan). Toronto: University Health Net-
work, Toronto Western Hospital (D. Delgado), St. Mi-
chael's Hospital (G. Moe). Victoria: Victoria Heart
Institute Foundation (W. P. Klinke). Czech Republic:
Jablonec nad Nisou: Nemocnice Jablonec nad Nisou
(D.Tichy). Praha Nemocnice Motol (D. Alan), Institut
klinicke a experimentalni mediciny (L. Hoskova),
Nemocnice Na Homolce (E. Mandysova), Nemoc-
nice Na Bulovce (F. Padour). France: Essey lés Nancy:
Cabinet de Cardiologie et d'Explorations Vasculaires
(Z. Chati). Langres: Centre Hospitalier (M. Martelet).
Montpellier: CHU Montpellier (M. Ferriere). Tou-
louse: Groupe Hospitalier Rangueil-Larrey CHU (M.
Galinier). Vandoeuvre les Nancy: Centre Hospitalier
Universitaire de Nancy-Brabois (F. Zannad). Germany:
Bad Krozingen: Herzzentrum Bad Krozingen (G. Hauf),
Berlin: Vivantes Klinikum Neukolin (H. Darius). Es-
sen: Akademisches Lehrkrankenhaus d. HGS Essen (J.
Kolditz). Géttingen: Georg-August-Universitat
Gottingen (G. HasenfuB). Halle: Klinikum der Medi-
zinischen Fakultdt der Martin-Luther-Universitat Halle-
Wittenberg (M. Buerke). Jena: Friedrich Schiller Uni-
versitat Jena (H.-R.. Figulla). Neustadt/Saale: Herz- und
GefaRklinik Bad Neustadt (H. Neuser). Regensburg:
Universitatsklinikum Regensburg (S. Fredersdorf, S.
Holmer). Italy: Arezzo: Ospedale Valdichiana (F.
Cosmi). Brescia: Presidio Spedali Civili (M. Metra). Mi-
lano: Centro Cardiologico Monzino (P. Agostoni). Pa-
lermo: Presidio Ospedaliero Villa Sofia (V. Cirrinci-
one). Parma: Ospedali Riunti (F. Masini). Pavia: IRCCS
Fondazione Salvatore Maugeri (C. Opasich, R. Tra-
marina), IRCCS Policlinico S. Matteo (L. Tavazzi). Ver-
uno: Fondazione Salvatore Maugeri (P. Giannuzzi).
Lithuania: Siauliai: Siauliai Hospital (R. Mazuta-
vicius). Netherlands: Deventer: Deventer Ziekenhuis
(D. Lok). Enschede: Medisch Spectrum Twente (P. van
der Burgh). Hoofddorp: Spaarne Ziekenhuis (J. Wes-
dorp). Norway: Larenskog: Hjertemed. avd. Akerhus
Universitetssykehus (T. Omland). Oslo: Diakonhjem-
mets Sykehus Oslo (A. Semb). Skien: Med. Avd. Syke-
huset Telemark (C. Ostvold). Poland: Bydgoszcz: Wo-
jewddzki Szpital im. dr J. Biziela (W. Sinkiewicz).
Krakéw: Szpital Specjalistyczny im. J. Dietla (J. Ma-
ciejewicz). Ostrowiec Swietokrzyski: Zespol Opieki
Zdrowotnej (M. Krzciuk). Piotrkow Trybunalski:
Samodzielny Szpital Wojewodzki (M. Ogorek). Plock:
Wojewddzki Szpital Zespolony (A. Malinski). Torun:
Wojewodzki Szpital Zespolony (K. Jaworska). Tychy:
Wojewodzki Szpital Specjalistyczny Nr 1 (F. Prochac-
zek). Warszawa: Samodzielny Publiczny Centralny
Szpital Kliniczny AM (G. Opolski). Romania: Buchar-
est: Institutul de Boli Cardiovasculare (C. E. Macarie),
Spitalul Caritas (I. Nanea). Cluj-Napoca: Institutul In-
imii, N. Stancioiu Cluj-Napoca (R. Capalneanu). /asi:
Spitalul Clinic Universitar (M. D. Datcu). Targu-
Mures: Spitalul Clinic Judetean Mures (D. Nastase-
Melicovici). Russian Federation: Moscow: City Clini-
cal Hospital No. 20 (I. Bokarev), Cardiology Research
Center (V. Mareev), Veterans' Hospital No. 3 (V.
Mkrtchuan), City Clinical Hospital No. 2 (V. Novozhe-
nov), Central Clinical Hospital Presidential Medical Cen-
ter (B. Sidorenko), Russian State Medical University
Hospital ZIL (G. Storozhakov), Moscow State Univer-
sity of Medicine & Dentistry based on City Clinical Hos-
pital No. 67 (R. Stryuk), City Clinical Hospital (B. M.
Tankhileitch), Moscow State University of Medicine
& Denistry based on City Clinical Hospital No. 11 (V.
Zadionchenk), Burdenko Main Military Clinical Hos-
pital (S. Chernov). Petersburg: St. Petersburg State Uni-
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versity (O. Berkovich), City Alexandrovskaya Hospi-
tal (M. Boyarkin), Saint Petersburg Dzhanelidze State
Scientific Research Institute for Emergency Medical
Care (V. Kostenko), City Hospital No. 31 (N. B. Pere-
pech), St. Petersburg Medical Postgraduate Acad-
emy City Hospital No. 26 (V. Simanenkov), Cardiol-
ogy Research Institute of the Ministry of Health (M.
Sitnikova). Spain: Barcelona: Hospital Clinicy Provin-
cial (F. Pérez-Villa). Cordoba: Hospital Reina Sofia (J.
Arizén). Madrid: Hospital Severo Ochoa (A. Grande).
Valencia: Hospital General Universitario de Valencia
(F. Ridocci). Sweden: Linképing: Kardiologkliniken Uni-
versitetssjukhuset (U. Dahlstrom). Stockholm: Karo-
linska Sjukhuset (C. Linde). Umea: Hjartcentrum Norr-
lands Universitetssjukhus (B. Johansson). United King-
dom: Manchester: Wythenshawe Hospital (N. Brooks),
Scunthorpe General Hospital (J. Dhawan, J. John). The
clinical sites and investigators were compensated by
Otsuka.
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