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Background: We previously conducted a multicenter survey of beta-blocker therapy for congestive heart failure among children
in the Kansai district. However, detailed analysis of the therapy was impossible in the previous survey. The goals of this survey
were (1) to clarify the factors determining the effectiveness of therapy, (2) to examine changes in data before and after therapy,
and (3) to compare the event-free rate between effective and non-effective groups.

Subjects. Sixty-one patients under 18 years of age at the start of treatment, who received beta-bl ocker therapy from January 1996
to December 2001, were enrolled.

Methods: We divided the patients into two groups, a discontinued therapy/dead group and a continuing therapy group. (1) We
analyzed differences between the two groups according to the background factors of the patients, dose and type of beta-blocker,
and data at the start of therapy. (2) We compared the data for the two groups before therapy and 6 months after starting therapy. (3)
Multiple logistic regression analysis was performed to determine the risk factors for beta-blocker therapy. (4) Event-free rates
were also analyzed.

Results: (1) Beta-blocker therapy has continued in 42 (69%) of 61 patients. (2) LVFSimproved in both the discontinued therapy/
dead group and the continuing therapy group. (3) LVFS was lower at the start of therapy, whilelog BNR, CTR, and %LV Dd were
higher, in the discontinued therapy/dead group than in the continuing therapy group. (4) LVFS of less than 12% was a risk factor
for therapy. (5) Diastolic blood pressure fell more in the continuing therapy group after 6 months of therapy than in the discontin-
ued therapy/dead group. (6) The event-free rate was lower in patients with alow LVFSthan in those with arelatively high LVFS.
Conclusions: (1) Beta-blocker therapy was effective for LVFS in children with congestive heart failure. (2) More careful admin-
istration of beta-blockers seemsto be necessary for children with severe CHD. (3) A randomized controlled study may contribute
to more precise eval uation of the effectiveness of therapy.
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Table 10 Effectiveness of beta-blocker therapy

Ineffective Effective Unevaluable Total
Discontinued/dead 16 1 2 19
Continuing 3 27 12 42
Total 19 28 14 61

Response was considered ineffective in 19 cases, effective in 28 cases, and unevaluable in 14
cases. Respondents considered as ineffective in 19 cases, effective in 28 cases, and unevaluable
in 14 cases. Thirty-nine of the 42 effective or unevaluable cases are still on beta-blockers.

oooobsbhO0O00O0OoooooobooOz20000
ooooooooOoDDOO2000LVASOOOOO
O0O00000100000Tablerl000000O00OO
obooooOoboooooooboboooooboon
oo oom@moooboooooooo
gooboooooooobooooooooomoon
uobomooobooooobooooooooooon
ooboooboooo

200000000000000

ooooooOooooobooocOoopooooooon
OMobOOO0ACEDO0OO0ODOOOO0OO0ODOOOOOOOOn
booooobooooooobooooogobooon
oooobooooooooooobooooosnoon
oooobO 4000000 3000000000 20
obooooooorybooOoocoocoooobooonoon s
ooooooobz2000000100000 100
oooooooodoguooooobooooooon
oooooooooooogolobbobOoOobOOonn
ooo4000000000300000000O0O0
odoooooboooooooooooooooon
oobooooooooooory@Oooooos3oonn
oooos3booobooobooil10booobono 200
uobooool1oboo0oooo1o00000o0o0d
ooooboooodoo4ms7rib@moooooon
ubooooobooooooobooooogobooon
obooooOobooooooobobooooobooon
oooobObOO0o0ooooooooObbOO0o0oooon
obooooOobooooooobobooooobooon
O00000MTable2™ 0000000 0O0OOCOOO
odooogggoNyHAOODOOOOOOOOOOO
ooooooboooboobooobooooon
obooooOoboooooooboboooooboon
000000000000 O00000000 log ANP
obooooOoboooooooboboooooboon
oobDoobDoOobooOoXooocTrROOOOOOO

OLvDdOlogBNPO O OO OOOOOOOOOOOO
LVFSO OO 0000 Table 3(1J

siodoooooooooooooog
gooooooOoOOo0o0ooOoooooboboednOoOooOo/o
gboooooooooboooooooooooonlo
gbooooooobobooooobooooooood
ilocoboooooooooooooooboobooon
goooboO0elDO00O6e0b0ObOOOOOOOOOOO
gbooobolooboooooooogan
ONYHAOOOOOOOOOOOuisgooooooad
gboboooobooboboosunonoonoond
gbooooooobobooooobooooooood
gboooooggleeooooooooooesooon
goooobobboooooooooobobbooogd
obobooooboobobobooboobonl4nd
gooooooossoooooooooooooooa
0000oOoXooocTtrROODODODDLVDAO log
ANPOOOOOOOO0OO0OO0OO0000000000LVES
gbboooootlipooooolzsoooooon
000000000 00000000000IlogBNPO
gbooooooboobooooobooooooboooa
00000000000 Table 40

400000
goooooooOoOoooOoOogoooooooooo
goooopiUoOoooOooDoOoOoOooOoooooo
0000000o00ooooDoooooLvrs 12000
vs 12000 M 00 0JKaplan-MeierD 00000 OOO
gooLvrsO12000000001200000000
goooooooooOoUooooooooooooDo
goooooooooOoUooooooooooooDo
goooooooooOoUooooooooooooDo
goooooooOooooOoooooooooooeo
00000oooooo00ooonm Fig. 1M

] 0D0o0o0O0ooOoooOooOoz20000 20




Table 200 Baseline characteristics of the patients (1)

Discontinued Percentage of

No. Jdead Continuing discontinued/dead p value
cases
Gender Female 27 8 19 29.6% ns
Male 34 11 23 32.4%
Etiology Idiopathic DCM 32 12 20 37.5%
Specific cardiomyopathy 9 3 6 33.3% ns
CHD 13 3 10 23.1%
Miscellaneous 7 1 6 14.3%
Beta-blocker Metoprolol 22 6 16 27.3%
Carvedilol 29 11 18 37.9% ns
Others 10 2 8 20.0%
Concomitant medications + 56 18 38 32.1% ns
(furosemide) - 5 1 4 20.0%
Concomitant medications + 49 17 32 34.7% ns
(spironolactone) - 12 2 10 16.7%
Concomitant medications Enalapril 32 11 21 34.4%
(ACEI) Other ACEI 13 4 9 30.8% ns
- 16 4 12 25.0%
Concomitant medications + 32 9 23 28.1% ns
(digoxin) - 29 10 19 34.5%
Concomitant medications + 7 4 3 57.1% ns
(inotropic agents) - 54 15 39 27.8%
metoprolol 00.24 mg/kg 11 3 8 27.3% ns
initial dose >0.24 mg/kg 11 3 8 27.3%
carvedilol 00.05 mg/kg 15 6 9 40.0% ns
initial dose >0.05 mg/kg 14 5 9 35.7%
Interval for dose increase 014 days 32 14 20 43.8% ns
>14 days 19 4 15 21.1%

DCM: dilated cardiomyopathy, CHD: congenital heart disease, ACEI: angiotensin-converting enzyme inhibitor, ns: not significant

Table 30 Baseline characteristics of the patients (II)

No. Discontinued/dead Continuing p value
Age at the start (years) 61 6.64+5.92 9.01+6.03 ns
Uptitration period (months) 58 3.04+2.74 3.36+4.42 ns
NYHA class 54 2.77+0.82 2.32+0.77 ns
%SBP (% of N) 31 83.4+11.8 91.6+9.9 0.06
%DBP (% of N) 31 98.1+20.7 98.7+17.2 ns
%HR (% of N) 44 110.8+19.1 101.4+19.6 ns
CTR(%) 51 65.1+6.1 59.7+6.7 <0.05
%LVDd (% of N) 51 168.3+54.4 142.5+30.0 <0.05
LVES (%) 53 11.9+7.1 18.9+10.1 <0.05
Log ANP 29 2.50+0.16 2.66+2.38 ns
Log BNP 27 2.96+0.18 2.18+0.73 <0.001

SBP: systolic blood pressure, DBP: diastolic blood pressure, HR: heart rate, CTR: cardiothoracic ratio,
LVDd: left ventricular end-diastolic dimension, LVFS: left ventricular fractional shortening, ANP: atrial
natriuretic peptid, BNP: brain natriuretic peptide, ns: not significant

SBP, DBP, and HR were corrected by gender- and age-matched control data.

LVDd was standardized by body surface area.
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Table 40 Changes of parameters after 6 months of beta-blocker therapy

No. Discontinued/dead Continuing p value
NYHA class 46 1.18+0.37 0.89+0.26 ns

%SBP 21 1.06+0.13 0.93+0.13 0.08

%DBP 21 1.14+0.19 0.88+0.17 <0.01
%HR 32 1.00+0.19 0.95+0.17 ns
CTR 39 0.99+0.12 0.98+0.10 ns
%LVDd 45 1.02+0.14 0.98+0.14 ns
LVFS 45 1.11+0.34 1.28+0.52 ns
Log ANP 19 1.02+0.17 0.97+0.30 ns
Log BNP 18 0.95+0.08 0.89+0.29 ns

Changes of data were expressed as follows: (change=value after starting therapy/value before therapy)
SBP: systolic blood pressure, DBP: diastolic blood pressure, HR: heart rate, CTR: cardiothoracic
ratio, LVDd: left ventricular end-diastolic dimension, LVFS: left ventricular fractional shortening,
ANP: atrial natriuretic peptid, BNP: brain natriuretic peptide, ns: not significant
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Fig. 1 Kaplan-Meier analysis of event-free rates.
An event was defined as death or discontinuation of beta-blocker therapy.
The cumulative percentage of events was significantly higher in patients with LVFS of less than 12% at the start of therapy.
The cumulative percentage of events was slightly higher in patients who received inotropic agents other than digitalis at the
start of therapy, but this difference did not reach statistical significance.
ns: not significant, CHD: congenital heart disease, DCM: dilated cardiomyopathy, LVFS: left ventricular fractional shortening
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Table 50 Relative risk of death or discontinuation of beta-blocker therapy

No. p value Odds ratio 95% of Cl

Age Less than 8.5 years vs older 30/31 0.223 2.809 0.533-14.812

Gender Female vs male 27134 0.449 0.532 0.104-2.722

Etiology DCM vs not DCM 32/29 0.262 0.389 0.075-2.025

Beta blocking agents Carvedilol vs other 29/32 0.239 0.402 0.088-1.835
ACE inhibitors +- 45/16 0.197 3.362 0.534-21.187
Digoxin +/- 32/29 0.139 3.275 0.680-15.776
LVFS Less than 12% vs more 22/31 0.015 8.512 1.527-47.444

LVFS of less than 12% was the only risk factor for death or discontinuation of beta-blocker therapy

LVFS: left ventricular fractional shortening, DCM: dilated cardiomyopathy
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