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Figure 3. Patients who were taking 8-blockers were matched with those who were not taking A-blockers based on propensity
scores calculated by logistic regression. Kaplan-Meier analysis was performed on the 2 groups with various endpoints. HR,

————  With beta-blockers
----- Without beta-blockers

Folow—up Years

Folow—up Years

discharge, while ARBs, CCBs, j3-blockers, statins, and ATs
continued to be administered to over 90% of the patients
who were prescribed the drugs at the time of discharge.

Continuation Rate of 5-Blockers When Classified According
to Lipophilicity/Receptor Binding Specificity

Beta-blockers can be classified according to their solubility
or ability to specifically bind to 3-1 receptors. Table 2 shows
the classification, number of patients taking the drug, and
mean dosage of all the 3-blockers that physicians prescribed
in this study. Figure 2 shows the continuation rate for /3-
blockers of each class. The continuation rate of hydrophilic
[-blockers (84.4%) was significantly lower than that of lipo-
philic -blockers (89.3%, P<0.001). The continuation rate
of non-selective 3-blockers (79.1%) was significantly lower
than that of 3-1-selective 3-blockers (87.2%, P=0.003) or a-
[-selective 3-blockers (87.7%, P=0.002).

Effect of 5-Blockers on Endpoints
In order to investigate the effect of -blockers, we performed
a propensity score matching analysis. Those who were given

[3-blockers at discharge were matched with those who were
not given [3-blockers at discharge. As shown in Table 3,
all background characteristics and medication were well
matched. Figure 3 shows the Kaplan-Meier plot for endpoint
accumulation and HRs. There were no significant differences
between those who were given [3-blockers and those were
not given j-blockers for any of the endpoints.

Differences in Effect of 5-Blockers on Endpoints According
to Lipophilicity

We sought to investigate if there were any differences in
effectiveness between lipophilic and hydrophilic 3-blockers
on the endpoints. We performed propensity score matching
between those who were given lipophilic 3-blockers and
those who were given hydrophilic 3-blockers. As shown in
Table 4, all background characteristics and medication were
well matched. Figure 4 shows the Kaplan-Meier plot for
endpoint accumulation and HRs. For the composite end-
points, cardiac endpoints and cerebral endpoints, there were
no significant differences between lipophilic and hydrophilic
3-blockers for outcome. For all-cause mortality, lipophilic
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Table 4. Background Characteristics of Matched Patients With Hydrophilic or Lipophilic g-Blockers
Hydrophilic g-blockers Lipophilic g-blockers P value
(n=856) (n=856)

Age 65.27+9.09 65.24+9.98 0.825
Male 650 (75.9%) 666 (77.8%) 0.359
Hypertension 571 (66.7%) 563 (65.8%) 0.683
Hyperlipidemia 514 (60.0%) 519 (60.6%) 0.805
IFG 356 (41.6%) 343 (40.1%) 0.523
Obesity 304 (35.5%) 313 (36.6%) 0.651
Smoking 333 (38.9%) 324 (37.9%) 0.655
Drinking 345 (40.3%) 356 (41.6%) 0.589
Family history 169 (19.7%) 162 (18.9%) 0.668
CHF 32 (3.7%) 30 (3.5%) 0.796
LMT disease 53 (6.2%) 43 (5.0%) 0.293
No. of affected arteries 1.87+0.82 1.87+0.81 0.948
Statins 413 (48.2%) 400 (46.7%) 0.529
Fibrates 32 (8.7%) 32 (3.7%) 1.000
CCBs 470 (54.9%) 450 (52.6%) 0.332
ACEls 239 (27.9%) 217 (25.4%) 0.229
ARBs 135 (15.8%) 143 (16.7%) 0.600
a-blockers 25 (2.9%) 21 (2.5%) 0.550
ATs 808 (94.4%) 810 (94.6%) 0.832
Nitrates 529 (61.8%) 537 (62.7%) 0.690

P values of age and number of affected arteries were calculated by Kruskal-Wallis test. All other P values were calcu-

lated by chi-square test.
Abbreviations see in Table 1.

f-blockers showed a significantly better outcome compared
to hydrophilic 3-blockers (HR 0.467, 95% confidence interval
0.247-0.880, P=0.019).

Discussion

In this study of a large cohort of Japanese patients with
angiographically determined CAD, we showed that despite
the low prescription rate of 3-blockers among Japanese phy-
sicians, the continuation rate was relatively high and that
lipophilic 2-blockers may be a better choice than hydrophilic
ones if mortality risks are considered.

As mentioned earlier, Japanese physicians have been re-
luctant to adopt 3-blockers as a treatment for hypertension.
Although the guidelines for the management of hypertension
published by the Japanese Society of Hypertension in 2009
include j3-blockers as a first-line therapy for hypertension,'s
among Japanese physicians it is generally perceived that
compared to CCBs, ACEIs and ARBs, /3-blockers are more
difficult to use because of their unfavorable effects on glu-
cose metabolism'? and pulmonary diseases.'® Cardiologists
are also highly aware of the bradycardia and hypotension
induced by 3-blockers. Previous reports have shown that even
for patients with CAD, the prescription rate of 2-blockers is
significantly lower in Japan (=30%"'7) than in the West
(=85%").

That trend was also observed in this study, in which only
30.1% of CAD patients were prescribed /3-blockers. Despite
the fact that in this study we combined a-j3-blockers and
pure /3-blockers under the same classification of j3-blockers,
unlike in our previous report,'’ the overall prescription rate
was still lower than that reported in Western studies.

However, this study showed that the adherence rate of
f-blockers was over 90%, suggesting that for those patients
in whom j-blockers were indicated, the attending physi-
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cian abided by the prescription and j3-blockade therapy was
well tolerated. We could not show any beneficial effect of
B-blockers on such endpoints as cardiac events, all-cause
mortality, cerebral events, or the composite of such events
(Figure 3), even when we matched the background and
medication pattern of those who were given 3-blockers and
those who were not (Table 3). Before matching, patients
who were prescribed 2-blockers had a significantly higher
rate of hypertension, hyperlipidemia, obesity, family history
of CAD and a higher number of diseased arteries (Table 1).
It is possible that other factors that were not measured in
this study were unbalanced between the groups and affected
the results so that beneficial effects were not observed for
-blockers. This problem in evaluating the efficacy of drugs
in observational studies is known as “confounding by indica-
tion”."”

Beta-blockers can be classified according to such properties
as lipophilicity, 3-receptor-blockade specificity and intrinsic
sympathomimetic activity, which, aside from the class effect
of f-blockers, reportedly cause differences in various out-
comes,” with several clinical studies supporting this claim.”$2!
In the present study, lipophilic 3-blockers reduced the risk
of all-cause mortality significantly more than hydrophilic j3-
blockers, which is in contrast to a recent observational study
that showed that the survival rate among 3 j3-blockers, 2 of
which were lipophilic and 1 of which was hydrophilic, did
not differ after acute MI when adjusted for several factors.??
However, the results of several randomized, controlled clini-
cal trials using a hydrophilic 3-blocker have failed to show
any benefit in reducing cardiovascular or all-cause mortality
against placebo in hypertensive patients.?’** Although the
findings in our study cannot be directly extrapolated to daily
practice, careful consideration may be needed when select-
ing a medication.

Although 3-blockers have recently been called into ques-
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Figure 4. Patients who were taking lipophilic S-blockers were matched with those who were taking hydrophilic S-blockers
based on propensity scores calculated by logistic regression. Kaplan-Meier analysis was performed on the 2 groups with vari-
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tion as a first-line therapy for hypertension,”** certain types
have been shown to be effective in reducing cardiovascular
risks for patients with comorbidities, such as CHF#26 or
OML*#7% We could not show that ;3-blockers as a class
confer beneficial effects in reducing cardiovascular, cerebro-
vascular or all-cause mortality endpoints nor the composite
of such endpoints in this study, which may be attributed to
“confounding by indication”. Within the j3-blocker drug
class, it appears that lipophilic 3-blockers may be superior
to hydrophilic ;3-blockers in reducing all-cause mortality,
although a randomized controlled study is needed to confirm
that result.

In conclusion, this study showed that despite the low pre-
scription rate of 3-blockers for CAD patients among Japanese
physicians, the continuation rate was relatively high, which
suggests that they are well tolerated. We could not show a
clear benefit of 3-blockers for various outcomes, which might
be attributed to “confounding by indication™. Better outcomes
with lipophilic j3-blockers compared with hydrophilic /3-
blockers were observed for all-cause mortality, although
further investigation is needed to confirm this finding.

Adherence to guidelines that are based on rigid scientific
evidence is necessary for the improvement of care, and obser-
vational studies similar to the JCAD study are warranted in
the future to monitor and improve cardiovascular care.

Study Limitations

This study was an observational study and not a randomized
controlled study. Although survival analysis was performed
with propensity score matching, it is possible that factors
that were not measured in this study were skewed between
groups and affected the results. One major factor could be
chronic kidney disease. No data regarding renal function was
obtained in this study because, unlike the way it is viewed
today, it was not regarded as a strong component of cardio-
vascular risk at the time the study was planned. It should also
be noted that while analysis was performed on the assump-
tion that patients were continually taking the medicines, it is
possible that the prescription at the time of discharge was
changed later in the follow-up period, which is suggested in
the results of the continuation rate of drugs we have shown.
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