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ABSTRACT

Background[J Clinical trials have shown that B-adrenergic blocking drugs are effective and well tolerated in
patients with mild to moderate congestive heart failure. Carvedilol is a mild  I-selective adrenergic blocking
agent with vasodilating properties due to O blocker and antioxidant and anti-proliferative properties. This
study assessed the efficacy and safety of carvedilol in patients with moderate to severe congestive heart failure
caused by idiopathic dilated cardiomyopathy. Methods[] We enrolled 27 patients with moderate to severe
congestive heart failure with a left ventricular ejection fraction of 35% by MUGA scan. Each patient was
randomly assigned to either control (O 9) or carvedilol (nJ 18, target dose 25 mg bid) for 6 months while
background therapy with digoxin, diuretics, and ACE inhibitor remained constant. Results[] Compared to the
control group, patients in the carvedilol group showed significant increase of left ventricular ejection fraction
(p<0.05). In addition, patients in the carvedilol group had a tendency to show a decrease in left ventricular
end-diastolic dimension and heart rate. Also, the carvedilol group had a greater frequency of symptomatic
improvement than the control group. There was neither serious side effects nor hospitalization. Conclusionl]
These finding indicate that carvedilol produces important clinical benefits in patients with moderate to severe
heart failure treated with digoxin, diuretics, and ACE inhibitor without serious side effects. (Korean
Circulation J 1998528 (4):523-531)
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Fig. 1. The chemical structure of carvedilol.
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Table 1. Prefreatment characteristics of patients in the study
Control group Carvedilol group

no9) (O 18) p value
Mean+ SD Meanz SD
Age (yrs) 68+ 4 62+ 3
Sex (M/F) 5/4 14/4
LVEF (%) 26.3% 2.1 30.7% 2.6 0.272
LVEDD (mm) 63.4% 2.1 64.9+ 2.0 0.641
SBP (mmHg) 122+ 7.6 132+ 6.6 0.301
DBP (mmHg) 78 4.0 87+ 4.4 0.204
H.R (/min) 100+ 6.1 93+ 4.6 0.375
NYHA class (cases)
0 3 1
0 4 14
0 2 3
Concurrent medication
Digoxin 8 17
Diuretics 9 18
ACEI 9 18
Mean Duration 188+ 9 191+ 12

of F/U (days)
LVEFO Left ventricular ejection fraction
LVEDDUO Left ventricular end-diastolic dimension
SPBO Systolic blood pressure
DBPO Diastolic blood pressure
H.R.O Heart rate
NYHADO New York Heart Association
ACEIO Angiotensin converting enzyme inhibitor
F/UO Follow up

Fig. 2).
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Fig. 2. Changes of left ventricular ejection fraction (LV-
EF) after freatment (*O p<0.05).

Table 2. The changes of distribution of NYHA functional class between pre and post treatment state

Control group (nO 9)

Carvedilol group (nO 18)

Before freatment  After freatment Before freatment After freatment p value
LVEF (%) 26+ 2 35+ 3 30+ 3 47+ 3 0.04*
LVEDD (mm) 63.3% 2.1 60.4% 2.6 65.9+ 2.0 60.5+ 1.7 0.56
Heart rate (/min) 99+ 6 81+ 8 93+ 5 69+ 3 0.93
*0 p<0.05

LVEFO Left ventricular ejection fraction
LVEDDUO Left ventricular end-diastolic dimensio
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Fig. 3. Changes of left ventricular end-diastolic dime-
nsion (LVEDD) after treatment.
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Fig. 4. Changes of heart rate after treatment.

Table 3. Response to carvedilol therapy

Control group (n, %) Carvedilol group (n, %)

NYHA Before After Before After
freatment treatment treatment freatment

Class O 0(0) 2 (23) 0(C0) 5(28)

Class O 3 (33) 6 (66) 1(5) 10 (55)

Class O 4 (44) 1(01) 14(78) 3(17)

Class O 2 (23) 0C0) 307) 0(C0)

NYHAD New York Heart Association

class 00 30 (16.7%)0 00 (Table 3, Fig. 5).
Carvedilol 00 00 O 20(105%)00 000 O
200 0000 000000 000 0000 Carv—
edilold 00000 4000 0000 0000 OO
000. Carvedibldd 00 0O 100 000 000
0 00O CarvediolD 0000 10000 OO0 O
0000 0000 carvediblD DO 000000 O
000 carvedilol 0000 00 00000 00O
000 000 000 00 000.
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Fig. 5. Changes of NYHA (New York Heart Association)
functional class after freatment.

o o
goooo bobo 0o Oob boo ob bog
0000 0boo 00O obob obooo booo
00 0000000 ODoogg, oooogd, renin—
angiotensin—aldosterond, vasopressinO O OO0
0 000 0obo Oob Oooo oo 0O obooo oo
0 0oob boobo oo ooboo. obg o
000 oodbo oo ooooo oooo oooo O
00 0000 400 0000 O 40%0 Oo0o0d.
000 000O00® 0000 000 00 0000
0000 0bOo0 00 Oooo Ooo bobo booo
goodonD bodb 0ob 0o boobo oo o
000 oobo ooooo oooo oobo ooo o
O000. 00 20000 OOOOOO OOOO OOO
gooo oboobo ooo oobo oo gooo
clinical trialdJ 0 OO0OO0 OOOO0 OO0 OO0
0 0000 O0o0bO oboob ooo ogo ACE
000, hydralazine—isosorbide dinitratell 000 O
00000 metoprolol, bisoprolol, carvedilol 00O 9
000 00000 000 OooOoobO oooo dig-—
oxin? 00 000%0 0000 000 00000 O
0000 0boob ODoob boooob oo oo
0 00 0000, Ca channel D000 amlodipine®
00 felodipne'®0 0OO0 OO0DO OO0 OO0
nifedipine’0 000 0000 OO0 0000 00O
000, phosphodiesterse 0O 00 milrin—one™?0

Korean Circulation J 1998;28(4):523-531



O enoximone, B—agonistd xamoterol,”™ 00000
000 prostaglandin®®0 flosequinan,™® 000 OO
O inotropic agentd pimobendan'® OO OO0 OO
00 0oodo 0ooo 0O O0oo boobo ooo od
000 00000 0booo oobo ooooo ba
0o0d0o obo oodbo obooboo oob oo. g
00 0000 00 Oooo ooo oobo oood
goob ood obdb 0bo obod obo og
00 0oo OO0 Oooo boooo oooo ood
000 boob 00 oo oooo.

OO0 V—HeFT O tria*®00 hydralazine—iso—
sorbide dinitrate(HYD—ISDN) 0000 enalapril O
00 OO0 peak exercise oxygen consumption O
000 ooboo ooooo oooo ooo en—
alapril 0000 20 0O0O0O HYD-ISDN OOO O
0 28%0 OO0 OO0 OO OOO OO0 OO0
00000 OO0 0bo 0booo oo oob oo
00do0 o 0 0obo 00O ooog 40% 000 o
0000 Oooo 00bo 000 Oooo oo booo
0 0obob bo0ob 00 000 obob boo
0 000 oooo g o od.sood ooo Br—
istow 020 000 00O0OD0O* adrenergic hypo—
thesis” 0 0000 OO0 00000 OOO OOOO
00 0000 00 OO0 ooO ooo signal tra—
nsductiond OO0O0O0 O0O0O0O0O OOOO COOOO
0 000 0000 Ooooo ooo ooooo ooo
00 000 000 00000 0000 oo oo™

00 V—HeFT O triald0 OO norepinephrine
(<600 ng/m0 OO OOO0O OO norepinephrine
(900 ng/m0 OO OO0O OO 0000 OO
000 OO0 norepinephrinell OO0 OO0 OOO
0d oboo 0db boobo b0 obb bgo o
Joooo oobo Oooo oo ooo oooo. oo
godb oobd 0bdo boobo 0boo gua—
nethidined OO0O0O iodine—123—metaiodobenzy—
lguanidine(MIBG)D 0000 OO0 000000 O
000 000000 0000 oooo oo

godo oooodoo oooo oo oboo oo
00 0bob 00 U0 bo0ob bob booboo
000 0000. Waagsteind O MDC(Metoprolol in
Dilated Cardiomyopathy) study”®00 38300 NY—

HA class O, 00 000 OO0 OOOO OO OO
00 000 0000 metoprololD 12000 O0OO
00 OO0 o000 metoprolol OO OO0 OOO
00 000 Oooo0O boooO bobo ooo ooo o
OO0 OO0 O OO0, CIBIS(Cardiac Insufficiency
Bisoprolol Study)®® 0000 32000 NYHA class
0,00 000 000 o000 bisoprolold OO0
00 0obd oobo obob bob bob boo
0 000 000 oooo bobo ooooo. ooo
god gooob 0o obob bobo oo oo
00 O0O0O0(survival benefi) OOOO OO0 O
0000 00000 0000 Ooo ooo googd.

Carvediloll OO OOO0O OO O O00-1(a -1)
000 ODO00n0O Oooo oo 0o oo boo ogo
00O 0O0O0O0 00,000 OO0 oo ooodFg. D
00 000 000 D000 0oOO00 do. Packer
020 PRECISE(Prospective Randomized Evalua—
tion of Carvedilol on Symptoms and Exercise) study
00 27800 OO0 DOO OO0 ODO0O0O O OO
0000 000 o000 OO0 carvedilolD 6000
000 ooo ooo oobo ooo ooo oooo
gobd 0oboo boobdoo oo goo goo
000 00000 0ooO0od, Australia—New Zea—
land Heart Failure Research Collaborative Group®
0 41500 OO0 OO0 OO0 OODO oooo e
000 carvedilold 00000 OO0 OO dOOO
gob oobd 0bd 0obo oboo boo oo
0 00000, Doughty 0?0 000 000 OO
123000 12000 carvedilold OOO0O000 OO
0 0000 O0ODO 000 Oooo ooo godddil-
ation)d remodelingd OO0 00000 OO00OOO.
Krum 020 5600 0O OO0 000 0OOOO 6
000 carvediloll OO0 OO carvedilol DOO00O0O
000 000 ooob boo obo bob oogoo
0000 ooo ooo ooo.

Colucci 0?0 US Carvedilol Heart Failure St—
udydOd 36600 OO0 O0OOO OO0 OOOO
12000 carvedilold OO0 OO OO0OO0O OO
0 0obdb bobo bob, Oob, obobo oo O
00 0000 0000O0. Olsen 0220 6000 OO
0 0000000 0000 carvedilold OO0 OO

527



0 00000 O00b boob oob boob ooo
000 ooo ooodo oo, boooo oboodg od,
00000 000 00000. 00 Packer 00
100400 OO0 0OO0O0O OO0 0O0O00 carved—
ilol0 0000 O000 000 000 000 oogd
O carvedilolD OO0 65%0 OO OO0 OO O O
0 000 000 27% 000000 ooo ooo
000 38% 000000 Ooooad.

Doughtyd 0 OO0 OO0 0O0OO0O OO 1230
0 0000 12000 carvedilolDl OO0 OO OO
00 0dbO o000 oobooob oooobo. o o
0000 carvedilolDODO OO0 600 OO OO0 O
00O 000 000 00 obob bo oob boo
000 000 booboo ooboob obooo.
Carvediloll OO0O00 OO0 O0OO0O OO0O OO
0 O0O0O0 OoOOoOoO ooo ooo, Olsen OO
6000 OO0 ODO0O0O OO0 OO0O0oO oog og
00 0000 OO0 000 ooo oobobo ooo
00, Australia—New Zealand Heart Failure Rese—
arch Collaborative Groupll carvedilol O0OO0O O
00 OO0 Ooboob ooo bgbo oooo oo
0 000 0oobd 0obd 0obo oobo goboo
0odo booo Ooob oobo oo boo ooo
0 0O000Od. 000000 carvedilol 0000 O
goooobo Oobo O0oOo oo obo obogo
goooo ooo ooad.

Bristow®*?0 0 MOCHA(Multicenter Oral Carv—
edilol Heart Failure Assessment) studyd O carv—
edilolD 10 OO0 125 mg, 25 mg, 50 mgd OO
0 000 0000 OO0 Oobob booo boo o
00 carvedilolDl OO0 O0OO0O0 OO0O0O0 OOO
gobood 000 0oboo boob bob boo
000 000 00*000 carvedilold 000 O
good ooob obobb Dbo. 0 gobgo
00 O0O00 target dosell 25 mg bid O O0O0O
50mgld OOO00O.

Australia—New Zealand Heart Failure Research
Collaborative Group OO0 OOO OOCO OOO
O carvedilold OO0 OO OO0 OO0 O0O0OO
000 000 OO OO0 ooo booo booo o
000 000 000 000 00 Bristow®™®00 O

528

00 0000 000 000 000 oooooo B
—adrenergic receptor—G protein—adenylate cy—
clase 000 000 OO0 OO0 O OOO OO O
00 00 00oo ooood.

00000 carvedilold OO 125 mgd O0O0O0O
000 0000 400 000 OO0 OO0 50 mg O
00000 000000 00 carvedilol OO OO0
0O 0000000 00000 ooooo.oooo
00 000000 0000 000 000 ooo O
00 000 000000 000 ooo ooo oo
00 OOO0O0O0 OO0 ooo p-0o0 oooo o
000 000 000 000 ooo ooo ooo o
0 DOO. Haber 0%¥0 0O OO0 OO OO0 OO
000 000 000 00 0ooo ooo ooo o
00 000 000 000 00 0oooo ooo.
000 0000 carvedilold OO0 OO OO OO
00 0Ooooo ogo, ooo, oooo, ooo o
0,000 ooo oo, oo, 0oo, oo, 0o, 0o,
00,000,00,00,00,000 00 00 000
000 000 000 000 0000 ooogd ooo
O 000 000 000 000 ooo. csis ooo
00 bisoprolold OO0 7500 OO O 20(2.7%)
00 0000 00 000 oooooo o oooo
O 00O 600 000 OO0 OO0 OO0 00O OO
0. 00 carvedilolD 00 00O 0000 OO0O OO
00 0000 000 000 0000 ooo ooo
oooo.

0O 0000 000 00 00 00 00 oo o
O 00 1000 00 000 OoO0ooo oood
00 000 ODO00O0O0 OO OO0 OO ooood
000000 0000 OO0 ooo ooo oo o
00 0000 0000 0000 carvedilol OO O
OO0 00 O0OO0OO0O OO0 OO0 20 oooo oo
000 000 OO0 oooo. 00000 ooo O
000 0000 carvedilold digoxin, OO0, ACE
0000 000 000 ooooo oooooo o
OO0 0000 00 carvedilolDOO OO0DO0O0O O
00 000 0000 000 000 oooo od
0O 00 000 000 0ooo0o oooo ooo o
O 000 oood.

Korean Circulation J 1998;28(4):523-531



o79f Heh

gobod 000 Ooboob bob boo bo
godbo oobo 0oob oobo Oobo oob oo
00 00000 1) 000 000 0og oog oo
00 00 (unchanged or mildly, moderately, mark—
edly improved, worse), 2) NYHA functional class,
3) radionuclide ventriculography OO0 O0OOO00O0O
0 000 0DDDOD 000000 1) quality of life
score 2) OO 00O (exercise tolerance)] OO0 O
0000 OO0 00000 6-—minute corridor walk[d
9—minute self powered treadmill testd 0O0O. 1992
0 FDAODO 00000 OO0 OO0 0bO oobg
0 00000 00 0000 6—minute corridor walk
0 9—minute self powered treadmill test0 0000
goooono booodb oOobobo obobog
00 0000 OO0 000 0000 ooo® oo
exercise capacityll] 000000000 OO0 OO
0 00b0 0ob0odb 00 00b 0oub oo og.

0 00000 0000 0OOooO0 NYHA funct—
ionl class 0000000 000000 OoOOOO
00000 0O00. Australia—New Zealand Heart
Failure Research Collaborate Groupl 000000
godb bobobo 0 0b0 0bd ooogno carv—
edilold OOOO0O0O OOOOOO OOO OO0 O
0d o0 0oob 0O bobb Obo ooboo o
0000 OO0 Ooooo. 0d NYHA functional
class OO OO0 180 O 30(16.7%)0 OO OO
00 00000 carvedilold OO0 O0O00 O0OO
0d 0d 00 OO0 OO0 oo goboobooo
carvedilolDl 00O0OO OOOO OO OOO OOO
0000 00 00000 randomized multicenter(
godod odb 000 0 Obb0o Oob obo oo
goo oooo.

o147
00 0000 0000 00 Oooobo oooo o
00 000 0000 O 00 Oob0 0ooo0o oooa

O 000 O0O0O0O0O 000 ooo Ood. Carvedilol
0OpU000 00 00O OO0 a-1000 000
00 OO0 OO 000 00O ooo goo, ooo
god oo, od bood bood oo oooo
0000 carvedilolD OO0 OO0 0OO00O O0OO
goooo ooo.

o A

MUGA scan] 0000 35% 000 OO0 OO
00 OO(NYHA O-0) 2700 0OOO0 OO0 O
OO0 000 carvedilol 000O(MO18)0 OO0 OO
(Digoxin, 000, ACE 00O)D O 000(MO9)O
O 0000 6000 OO0 O NYHA class, MUGA
scan, 0000 OO OO0 0OO0O0OO. CarvedilolD
OO0 200 625 mg bid OO0 OOOOOO 25 mg
bidDO O0O0O0O 6000 00000,

2 1

CarvedilolD OO OO0 0000 30+ 3%00 47
+3%0 0000 26+ 2%00 35+ 3%0 OO0 O
000 00 000000 000 OooO0 ood@e<
0.05). 000 0O0O0O0 00O carvedilolDOO 65.9
+ 20 mmOO 605+ 1.6 mmd OO0O0O 633+ 2.1
mmO0 604+ 2.6 mmd OO0 OO0O0O OO OO
00 000 0000 00000 000 0oood ooo.
NYHA functional classO carvedilold OO OO OO
O NYHA classD OO0 00O OO0 OO0 O0OQO
20(222%)000 00 000 OO0 OO0 OO0
carvedilolD OO OO0O0 OO0 OO0 OO0 OO
0O 000. Carvedilol OO0 OO0 1000 OO0 OO
O 0000 00 000 00000 2000 OO0 0o
00 000000 carvedilol OO0 OO0 O 00O0O.

2 &

000 0Oooo 0ooo oooo oooo
carvedilol 000 OO0 000 OO0 OOO OO0
00 00000 00000 ooo ooood.

ZA Bo{0carvedilol 000O0- 00000..

0 000 199700 OO 00O DOO OO O0OO0OO.

REFERENCES

1) Packer M. The neurohumoral hypothesis: A theory to
explain the mechanism of disease progression in heart
failure. J Am Coll Cardiol 1992;20:248-54.

529



2)

1)

16)

Cohn JN, Levine TB, Olivary V, Garberg D, Lura GS,
Francis A, et al. Plasma norepinephrine as a guide to
prognosis in patients with chronic congestive heart fai-
lure. N Engl J Med 1987,316:1429-35.

Hansking GJ, Esler MD, Jennings GL, Burton D, Kor-
ner PI. Norepinephrine spillover to plasma in patients
with cangestive heart failure evidence of increase overall
and cardiorenal sympathetic nervous activity. Circulation
1986,78:615-21.

Ruffolo Jr RR, Gellai M, Hieble JP, Willette RN, Nic-
hols AlJ. The pharmacology of carvedilol. Eur J Clin
Pharmacol 1990,;38:582-S88.

Kim JJ, Song MG, Seo DM, Lee JW, Song JH, Jeong
SS, et al. Heart Transplantation: Early Results and 2-
Year Survival. Korean Circulation J 1995;25(3):545-53.
Cohn IN. Overview of the treatment of heart failure. Am
J Cardiol 1997,;80(114):2L-6L.

The Digitalis Investigation Group. The effect of digoxin
on mortality and morbidity in patients with heart failure.
N Engl Med 1997;336:525-33.

Cody RIJ. Clinical trials of diuretic therapy in heart fa-
ilure: research directions and clinical considerations. J
Am Coll Cardiol 1993;22 SupplA):1654-167A4.

Packer M, O’Connor CM, Ghali JK, Pressler ML, Cars-
on PE, Belkin RN, et al., for the Prospective Rando-
mized Amlodipine Survival Evaluation Study Group. Eff-
ect of amlodipine on morbidity and mortality in severe
chronic heart failure. N Engl J Med 1996,335:1107-14.
Cohn JN, Ziesche S, Smith R, Anand I, Dunkman B,
Loeb H, et al, for the Vasodilator Heart Failure Trial
(VHeFT) Study Group. Effect of the calcium antagonist

felodipine as supplementary vasodilatory therapy in pat-

ients with chronic heart failure treated with enalapril.
VHeFT [J. Circulation 1997;96:856-63.

Elkayam U, Amin J, Mehra A, Vasquez J, Weber L,
Rahimtoola SH. 4 prospective, randomized, double blind,
crossover study to compare the efficacy and safety of chr-
onic nifedipine therapy with that of isosorbide dinitrate
and their combination in the treatment of chronic cong-
estive heart failure. Circulation 1990,82:1954-61.

Packer M, Carver JR, Rodeheffer RJ, Ivanhoe RIJ,
DiBianco R, Zelpis SM, et al., for the PROMISE Study
Research Group. Effect of oral milrinone on mortality in
severe chronic heart failure. N Engl J Med 1991;325:
1468-75.

The Xamoterol in Severe Heart Failure Study Group.
Xamoterol in severe heart failure. Lancet 1990,;336:1-6.
Califf RM, Adams KF, Mckenna WJ, Gheorghiade M,
Uretsky B, McNulty SE, et al. A randomized controlled
trial of epoprostenol therapy for severe congestive heart

failurethe Flolan International Randomized Survival

Trial FIRST) Am Heart J 1997134 :44-54.

Packer M, Rouleau J, Swedberg K, Pitt B, Fisher L,
Klepper M and the PROFILE Investigators. Effect of flos-
equinan on survival in chronic heart failure: preliminary

results of the PROFILE Study. Circulation 1993;88:1-501.

The Pimobendan in Congestive Heart Failure (PICO)
Investigators. Effect of Pimobendan on exercise capacity
in patients with heart failure::main results from the Pim-
obendan in Congestive Heart Failure (PICO) trial. Heart
1996,76:223-31.

530

20)

21)

2)

23)

24)

25)

26)

27)

28)

29)

30)

Cohn JN, Archibald DG, Zieshe S, Franciosa JA,
Harston WE, Tristani FE, et al. Effect of vasodilatory
therapy on mortality in chronic congestive heart failure:
result of a Veterans Administration Cooperative Study. N
Eng J Med 1986,;314:1547-52.

Cohn JN, Johnson G, Zieschs S, Cobb F, Francis G,
Tristani F, et al. A comparison of enalapril with hydral-
azine-isosorbide dinitrate in the treatment of chronic
congestive heart failure. N Engl J Med 1991,;325:303-10.
Bristow MR, Ginsberg R, Minobe WA, Cubiccotti RS,
Sageman WS, Lurie K, et al. Decreased catecholamine
sensitivity and B-adrenergic receptor density in failing
human hearts. N Engl J Med 1982;307:205-11.

Bristow MR. Pathophysiologic and pharmacological
rationales for clinical management of chronic heart fai-
lure with beta-blocking agents. Am J Cardiol 1993;71:
12C-22C.

Ha JW, Lee JD, Chung NS, Jang YS, Kim BS, Cha DH,
et al. lodine-123-metaiodobenzylguanidine myocardial
scientigraphy in patients with clilated cardiomyopathy:
Correlation between myocardial MIBG uptake and ech-
ocardiographic parameters. Korean Circulation J 1996;
26 )651-66.

Waagstein F, Bristow MR, Swedberg K, Camerini F,
Fowler MB, Silver MA, et al. Beneficial effect of me-
toprolol in idiopathic dilated cardiomyopathy Lancet 1993;
342:1441-6.

CIBIS Investigators and Committees. 4 randomized trial of
B-blockade in heart failure. The Cardiac Insufficiency
Bisoprolol study (CIBIS). Circulation 1994,90:1765 -73.
Packer M, Colucii WS, Sackner-Bernstein JD, Liang C,
Goldscher DA, Freeman 1, et al. Double-blind, placebo-
control study of the effects of carvedilol in patients with
moderate to severe heart failure, The PRECISE trial. Ci-
reulation 1996,94:2793-9.

Australia-New Zealand Heart Failure Research Colla-
borative Group. Effects of carvedilol, a vasodilator-B-
blocker, in patients with congestive heart failure due to
ischemic heart disease. Circulation 1995;92:212-8.
Doughty RN, Whalley GA, Gamble G, MacMahon S,
Sharpe N. Left ventricular remodeling with carvedilol in
patients with congestive heart failure due to ischemic
heart disease. J Am Coll Cardiol 1997;29:1060-6.

Krum H, Sackner-Bernstein JD, Goldsmith RL, Kukin
ML, Schwartz B, Penn J, et al. Double-blind, placebo-
controlled study of the long-term efficacy of carvedilol in
patients with severe chronic heart failure. Circulation
1995;92:1499-1506.

Colucci WS, Packer M, Bristow MR, Gilbert EM, Cohn
IN, Fowler MB, et al. Carvedilol inhibits clinical prog-
ression on patients with mild symptoms of heart failure.
Circulation 1996;94:2800-6.

Olsen SL, Gilbert EM, Renlund DG, Taylor DO, Yano-
witz FD, Bristow MR. Carvedilol improves left ventri-
cular function and symptoms in chronic heart failure: A
double-blind randomized study. Am J Coll Cardiol 1995;
25:1225-31.

Packer M, Bristow MR, Cohn JN, Colucci WS, Fowler
MB, Gilbert EM, et al. Effect of carvedilol on morbidity
and mortality in chronic heart failure. N Engl J Med
1996,334:1349-55.

Korean Circulation J 1998;28(4):523-531



31)

3)

33)

Bristow MR, Gilbert EM, Abraham WT, Adams KF,
Fowler MB, Hershberger RE, et al. Carvedilol produces
dose-related improvements in left ventricular function
and survival in subjects with chronic heart failure. Cir-
culation 1996,94:2807-16.

Bristow MR, O’Connell JB, Gilbert EM, French WJ,
Leatherman G, Kantrowitz NE, et al. Dose response of
chronic B-blocker treatment in heart failure from either
idiopathic dilated cardiomyopathy or ischemic cardiomy-
opathy. Circulation 1994;89:1632-42.

Bristow MR, Anderson FL, Port JD, Skerl L, Hershber-

34)

35)

ger RE, Larrabee T, et al. Differences in [-adrene-rgic
neuroeffector mechanisms in ischemic versus idiopathic
dilated cardiomyopathy. Circulation 1991,84:1024-39.
Haber HL, Simek CL, Gimple LW, Bergin JD, Subbiah
K, Jayaweera AR, et al. Why do patients with congestive
heart failure tolerate the initiation of [-blocker therapy?
Circulation 1993;88:1610-9.

Lipicky RJ, Packer M. Role of surrogate endpoints in
the evaluation of drugs for heart failure. J Am Coll Ca-
rdiol 1984;3:203-9.

531



