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Blocker Treatment Been Established
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Abstract

Over the past 20 years, the concept of chronic heart failure has changed. The activation of neurohu-
moral system is important in worsening the chronic heart failure. Therefore, it is reasonable to block the
effect of the renin-angiotensin system and sympathetic nervous system on the heart for treatment of heart
failure.

Many studies have demonstrated that angiotensin converting enzyme (ACE) inhibitors reduce the level
of angiotensin II and plasma norepinephrine, and improve long-term hemodynamics and survival in pa-
tients with chronic heart failure. However, despite the wide use of ACE inhibitors, the prognosis of
chronic heart failure remains poor.

Although B-blockers can block the effect of sympathetic nervous system activity, these agents had not
been used for the treatment of chronic heart failure because of its negative inotropic action. In 1975,
Waagstein and associates described functional improvement in seven patients receiving -blocker. Subse-
quently, many workers have examined the therapeutic efficacy of B-blockers in the treatment of chronic
heart failure.

Eleven studies reported the long-term effect of Pi-selective B-blocker without intrinsic sympathetic
activity including metoprolol and bisoprolol, and 14 studies were performed using B-blockers with va-
sodilator properties including bucindolol and carvedilol. These studies predominantly included patients
with dilated cardiomyopathy, although some also included patients with ischemic heart disease. Most but
not all of these studies showed beneficial effects on symptoms, hemodynamics and morbidity in both
dilated cardiomyopathy and ischemic heart disease. Vasodilating -blockers may provide an additional
useful effect compared to f-blockers without vasodilator properties. However, direct comparisons be-
tween S-blockers with and without vasodilator properties on clinical efficacy have not yet been made.

The effect of B-blockers on survival was investigated in five controlled trials. Although these studies
suggested a beneficial effect of B-blockers on survival in chronic heart failure, the effect has not yet been
conclusively determined especially in patients with chronic heart failure due to ischemic heart disease.

Some investigators are proposing the use of B-blockers in chronic heart failure to ameliorate the harm-
ful effect of excess sympathetic stimulation, but the exact mechanisms of -blockers are uncertain.

Although a large number of studies have demonstrated the usefulness of B-blocker treatment for
chronic heart failure, many unsolved problems such as the exact mechanisms of beneficial effect, useful-
ness for ischemic heart disease, and the optimal agent and dose for treatment remain. Further studies are
needed to establish this treatment.
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Selected abbreviations and acronyms

ACE=angiotensin converting enzyme

ANZ = Australia-New Zealand Heart Failure Research Collabo-
rative Group

BEST=Beta-Blocker Evaluation Survival Trial

CIBIS =Cardiac Insufficiency Bisoprolol Study

ISA =intrinsic sympathetic activity

MDC Trial =Metoprolol in Dialated Cardiomyopathy Trial

NYHA =New York Heart Association

PDE=phosphodiesterase
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26 Bl ILEBH AR, EERNEOEBRICAELELHIT
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1B3FICASNI=DIZH L, metoprolol #%5-# TiZ NYHA
BEEEOREZ4FICALN, FBlLDDWVIZFETIE2
BIOATH o7z,

B, 2 00OKBABRBRI IO, WRELLH

J Cardiol 1996; 28: 99-112

BYOAREIIHT 5 BHERTEEE 101

fE 383 Bl x5 & L - hlirk R —EERAE MDC
(Metoprolol in Dilated Cardiomyopathy) Trial®® TiZ, 12 »
A OEBHIZHITS NYHA LBREESHEEREES X
UHETREANZA (QOL) N HEHE R L Z MR, FBhIRE
AE, EEBWMBROREEIL, 77 FEICHL
metoprolol B THEBEIIKTH o7z, FoEEHHE
40% DT OLAEEE 64 Bl 2335 & L7 CIBIS (Car-
diac Insufficiency Bisoprolol Study)® Tid, bisoprolol {&
DERERESE, LAEDEICLEABREEEIC
BLEEE LTS,

Pl kdic, AEEREMERIEIER (ntrinsic
sympathetic activity : ISA) D72\ B BRI B ERTH AR
EDYRELGEED GER, DR, EBHERR DK
ZILERTHALILIZHLNTHA.

—7, HRELLHEREORTFHICNT S BERT
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Fig. 1 Harmful effects of the sympathetic nervous system
SNS =sympathetic nervous system; RAS=renin-angiotensin system.
Table 1 Effect of B selective B-blockers without intrinsic sympathetic activity in chronic heart failure
Patients (n) Tolerance NYHA . Max exercise .
Author Agent Etiol Sympt EF/%FS Pr
Hiho gen (with B-blocker) (%) class logy ymprom tolerance ognosts

Swedberg®® M,P,Al 28 (28) — n-v DCM Improve  Increase Improve —
Currie’® M 10 (10) 94 IL,II DCM Unchange Unchange Unchange-worsen —
Anderson® M 50 (25) 88 o-1v DCM Improve — — Trend to improve
Engelmeier’® M 25 (20) 95 I-IV DCM Improve  Increase Improve —
Heilbrunn®® M 16 (14) 88 - DCM Improve  Increase — —
Waagstein®? M 33 (33) 79 o-1v DCM Improve  Increase Improve —
Yokota® M 49 (23) 86 ILII DCM Improve  Increase Improve Improve
Fischer®® M 50 (25) 88 o-1v IHD Improve  Increase Improve —
Hall® M 26 (16) 100 o-1v DCM — Increase Improve —
MDC trial® M 383 (194) 90 I-IvV DCM Improve  Increase Improve Trend to improve
CIBIS® Biso 641 (321) 77 LIV DCM/IHD Improve — — Improve in DCM

EF/%FS=ejection fraction/percent fractional shortening; M=metoprolol; P= practolol; Al=alprenolol; Biso=bisoprolol; DCM=di-

lated cardiomyopathy; IHD=ischemic heart disease.

ISA D& % BEMERILLHFERIEE T, EELF
ERFIOHBHREHALI AL WIFEEAET
B EEZ bz, pindolol®, acebutolol™, xamote-
o™ ZEIZ X BEENTHONT (Table 2). T7-
Tominaga™ (37 4 )V 2L IH R OBMHER I HERELL G
EMNFELX 2T 5 DBA YY ADEREF VAW
RE T, carteolol 2NLFHREDEBZIH T L & %
~L7.

INLISAZET 5 BEMEN) LTH, RKOEN
% ISA fER %7 L T\ % xamotelol DRI A8 L %

SNTBEY, FEHHRS L VEFEFEDOLALES
DLER & BB HBREDOWES AL NS, L L
A5, NYHA UERESEEER 1L IV ED.LARS
BESI6HEzxRE L-ZEERAEBRTIZ, xamotelol
HD19% HPRHWER O7-OFEFROFWICEY, D%
BOMERDERENICEZ2DDTH o7z, T4
AN & B VERRPEBHBEEOYLERIBOT, L
b7t RGBEICHLFEIARTH oD, /-
Swedberg 1%, FEAICIZIERIRMET ISA 25T 5
alprenolol %z &', E DA DFEH| % FV> TV /228, alpren-
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Effect of B-blockers on survival rates in patients with dilated cardiomyopathy [from Yokota et al.]>"

Left : Survival curves in patients with dilated cardiomyopathy receiving and not receiving metoprolol treatment in
our early trial. Two- and three-year survivals are significantly better for patients receiving metoprolol than for pa-

tients not receiving metoprolol.

Right : Survival curve in 48 patients with dilated cardiomyopathy treated with metoprolol in our institute. The 4-year

survival rate is close to 90%.

Beta group : 19 patients receiving metoprolol, non-f group : 26 patients not receiving metoprolol.

Patients with a history of Mi
p=0.55 (log-rank test)

3 1 .
© — Bisoprolol
~.§. _____ " Placebo
g = teeeen
[ es{ T e,
o :
g | T
c
=
> oe
«
2
2
3
N oa —
o 200 400 600 800 1000 1200 1400
Time from inclusion (days)
Patients without a history of Ml
2 p=0.01 (log-rank test)
®
£
@
(o]
5
= — Bisoprolol
5 " Placebo o,
Z os
©
2
2
3
»n 04 -
o 200 400 600 800 1000 1200 1400

Time from inclusion (days)
Fig.3 Survival curves in CIBIS patients with and without a history of
myocardial infarction (MI) [cited from CIBIS Investigators
and Committees: Circulation 1994; 90: 1765-1773]%

Upper : Survival curves in patients with a history of myocar-
dial infarction (n=303). There is no difference between pa-
tients with and without bisoprolol treatment.

Lower : Survival curves in patients without a history of myo-
cardial infarction (n=338). Bisoprolol treatment significantly
improves survival for patients without a history of myocardial
infarction.
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YEF %74 ¥ % bucindolol™™20, o EWERZET S
labetalol®¥ % carvedilol®%?, Ca HEHIEHE*ET 5
betaxolol® 7% £IZ & B {BHAFA H L7z (Table3). =
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Table 2 Effect of B-blockers with intrinsic sympathetic activity in chronic heart failure
. . Dosage of .
Author Patients Duration of Beneficial
Agent B-blocker Tolerance
(yr) (n) treatment . effect
Initial — Last

Swedberg® 9 <6 Al 75 50-150 — -
Ikram™ 16 Ace 200 200 94 -
GAX Study Group™ 220 3 Xa 400 400 91 +
XSHF Study Group™ 352 Xa 400 400 81 -

GAX Study Group=The German and Austrian Xamotelol Study Group; XSHF Study Group=The Xamotelol in Severe Heart Failure Study

Group Ace =acebutolol;

Xa=xamoterol. Other abbreviations as in Table 1.

Table 3 Effect of vasodilator-B-blockers in patients with chronic heart failure

Patients (n) Tolerance

Max exercise

Author Agent (with B-blocker) Etiology %) Symptom  EF/%FS tolerance Prognosis
Leung®” Labe 12 (12) DCM 100 Improve — Improve —
Gilbert™ Buc 24 (14) DCM 96 Improve Improve  Unchange-worsen —
Pollock™ Buc 19 (12) DCM/IHD 100 Improve — Improve —
Eichhorn™®  Buc 15 (15) DCM 100 —_ Improve — —
Woodley”  Buc 51 (33) DCM/IHD 98 Improve Improve  Unchange —
Anderson™  Buc 20 (20) DCM/IHD 85 Improve Improve  Unchange —
Bristow?%®  Buc 139 (105) DCM/IHD 90 Unchange Improve  Unchange —

Das Gupta® Carv 17 (17) IHD 71 Improve Improve  Improve —
ANZ® Carv 415 (207) IHD 94 Worsen Improve  Unchange —
Metra®» Carv 40 (20) DCM 100 Improve Improve  Unchange-improve —
Olsen® Carv 60 (36) DCM/IHD 94 Improve Improve  Unchange —
Krum® Carv 56 (33) DCM/IHD 88 Improve Improve  Unchange-improve  Improve in morbidity
Packer® Carv 1,094 (696) DCM/IHD 94 Improve Improve — Improve in mortality
Azumi®® Beta 14 (14) DCM 86 Improve Improve  Improve —

Labe=labetalol; Buc=bucindolol; Carv=carvedilol;
tive Group. Other abbreviations as in Table 1.

BE D% C IRAEHHEREOUEZFIA LN TV,
F-MEHREAOZVIERIRYE B EWETHS
nebivolol b FIARICEBIHAREDUE L 725 SR\,

—7%, B BIRE DM betaxolol (2RI T B F 4 DK
59 TId, metoprolol TERE I NA-DLFERRIC, PL v
FIVT R MCE ) FFM L R AEE LR, EE)
FHREFEIE LT 5. MEILEYE BEREOER
NOEHHEEXBZOFEZMENRERALDD B
EWFMEROFELBEEL TWADH, S LR\, Olsen
58 %, carvedilol 2 X 2 R KEEIHEREHATHE L1
o 2BHIC BERERIC & 5 R AKEHRO.LAK
BL BT TVEY, RRKEHHERELAEFIES
metoprolol % betaxolol (2B T, FAIZZ DL
BOVER%E L TWA0T, EgiELERATER L
NORFIZRTE2S Lk,

MEILREMYE B EREED S H T carvedilol IHIERL

Beta=betaxolol;

ANZ = Australia-New Zealand Heart Failure Research Collabora-

ERZELTBND, LARICBITLBRE7 V-5
ANV E B OHBERPRELENEEE L RETSH
LWL o THUAEDUBILERT 2 TEEYDH 5.
4%, BIZSBOERTORBIRSFRBRISLETH S
J.

Z o MBEIFRYE BEMEDO.LAEREDO TR
THOERBEICETARFDBE LRI TR
%%, BRI carvedilol DFRICHTHHEREICET LK
##EER (US Carvedilol Heart Failure Trial) 2547 T
B Y, Packer % 2L 5 1,094 FlDOFETR® Bristow
58 2& B 276 BIDREFDWTHIZBWTD, car-
vedilol BEEIZ & 0 ODALDERELE L FETROBAH A
LRTWn5b,

PDEo &S, MWEHRNE BEMEIIERD B
WY LR FRAELHFCE 2 LAkw, Ly
LD OHEEETIE, Cho MEHERE B EirEL,
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metoprolol % (& U & 3 5 MEILFRIER D2\ B ERT
HDLAEIIHTHAERAUEL LB L-REPFRER
VY. F4 O betaxolol & metoprolol & DR{E & O ILEH
BRIZBWTDH, 6 v ABOLER, OB, EZBRAE
FEOWEE ICRIMEFOMTELN AL TRV (R
BEK). IhoMEBEIRME B ERMESHERD B ERTE
P LEAEREZRIETEZEpED, F-2n60E
PEIRYE BERTEED D BT, WThA L VERATH 55
WKL T, 4BROKBREHRRICFERIEE L 2w,

R ORBICK T 5 BEETRRE

PEFRELRAE (X § 5 BERTERAEOF AMICE L
TIHFIZEL SN2 H 5. B OHEERORY
I BEMEORGFLASRHEENEEZTHL, T
BEYUBESEDL LIS ORENDH DD, ThHD
£ VT BEfEOAEH 2 BN L2 L TORE T
BB, LA LeAs, fE, HREOEE L Rk
12, ROHEOREBICL 2BENEENME LA L
THRBEVAMTH D LDHFS N, BOHLDR
FA57e &N T & /27880869699) (Tables 1, 3).

Fisher 5% (%, 7EZ5RHE 40% LT O @l LR &
BESOFZxHRE LT, “EFHREICIY metoprolol
BEDMER, (O, EBWMAROUEICARTH
B2 L %L, DasGupta H IILEZEREFD 45%
LT o B ERBIC carvedilol $EE %2 1TVy, (ME
R MITBREOREN AN LHE L. $7/2ANZ
(Australia-New Zealand Heart Failure Research Collabora-
tive Group)® = & 5 B LA EEEEWHRE LT
EERABRTIE, 6 » ABICERIELEZRL
7200, FEZUEROWENA LN,

—h T, AFEZROMECERE XY SHRELLE
EICLBUAEDIT) TEHTHL LT HHRER, B
M RBICHT 2B REICBEN 2 HE D B2 <
2\, Woodley 5™ DEZEERHE 40% KiiD.LAE
B &35 L L7 bucindolol DB REENWRET TIX, I
RELLCAHERE LIIRL ), RO REBEEOWE
BB TEETH -7z, EiZ NYHA IIL, IV ED 641
BIOLAEREZXR L L7z CIBIS® T3, bisoprolol
HRELGCHERE O TR EYE S €205, Bl
REBEOEMTHREUESE R o

L LiadH, BEMEEENLHEBRRHEERDOR
LEBLHTEVI) AESBICE &, FRERIR
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5892 & % 1,094 BIOLALEEE IS 5 carvedilol D
BHEORE TIX, FERMMECEE L FFIC, R
DREDRERFLHRD bz,

PDEo &9z, B REICNT 5 BERERE
DERMEIZVE L SN TRV, IRELOEE
Rk, AEICHLTH BEMEREOFHAELHFT
&%. BE 2800 Bl LAEEF 2R L L BEST
(Beta-blocker Evaluation Survival Trial)®® 7% &, DO
DORDKBUEN LRI ETHTDH 5.
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b, 1) BEAAED up-regulation, 2) LIHEHIH], 3) Ls
IR, 4) 81 - RAEWER, 5) RAERERZ
EFEZLNTNVS,

1. BREMED up-regulation

BERTERSICL ) BRBERBAEMT HZ LT &
{HI5 TV 5, Heilbrunn 599, Waagstein 52 13, L
IRELUARRE B 12319 % metoprolol L IC X 5.0 B
ZEEBOEMEZBEL, Hi#EIXFRIC dobutamine (2
9B LIEERICEOREL RO, TDXIHIC, B
JERT R IR T L 72085 O catecholamine 521 % 2
HEEE, ThiI BZEMAD up-regulation & FHHEIZBIR
LTWwW5h, L2»L7%D5S, catecholamine St DL E
T LD R LREEDE L ERR L 2\, /-
BZ A D up-regulation 3 ERF M- HRICTER T 5100
25, REEIC L B OBEBUER - By ARICEBR SN
Aoen  TITEE, FORFIEIEE SN TS car-
vedilol (ZAFHBEV 2B EREEZ AL TV H L0, LBEIC
B3 BRBEEEEHEMSE LV EVDIRLT V5100,

INSDEEW, BEMERETIE B ZEAERD up-
regulation (3.0 catecholamine KICtE % HE S5
bOD, THRO.LHEBEREICIMMORTFH»EE LT
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WBHIZEERKELTWS, VI BZEMAED up-regu-
lation 1, BERTHERSIC L A0 IUREHET 28R &
20T, RFERICBIT S BERTIEOHHE - RIS
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Table4 Administration of metoprolol
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Dosage (mg/day)

Tol i
Author metoprolol © e;'ance treatment Initial — Last mean Beneficial
(%) . effect
(n) (months) (min—-max)
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Engelmeiers® 21 95 Mean 12 6.25 — 92 (50-150) +
Heilbrunn® 16 88 Mean 6 125 — 103 (75-150) +
Waagstein®? 33 79 Mean 16 10 — 153 (50-200) +
MDC trial®® 194 90 12 0r 18 10 — 108 (—-150) +
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