Therapeutics and Clinical Risk Management

3

Dove

ORIGINAL RESEARCH

Dose-independent influence of metoprolol on
cardiac and motor functions, QolL, and mental
status in Chinese patients with CHF

Qian Zhang
Qiuhong Shu
Liyong Wu
Ran Zhang
Yong Meng

Department of Cardiology,
The Second Affiliated Hospital of

Kunming Medical University, Kunming,

Yunnan 650101, People’s Republic
of China

Correspondence: Yong Meng
Department of Cardiology, The Second
Affiliated Hospital of Kunming Medical
University, No 374, Dianmian Road,
Kunming, Yunnan 650101, People’s
Republic of China

Tel +86 153 6813 7676

Fax +86 153 6813 7678

Email mengyong76@gmail.com

This article was published in the following Dove Press journal:
Therapeutics and Clinical Risk Management

Objective: The objective of the study was to evaluate the dose-related influence of metoprolol
on cardiac performance, motor function, quality of life (QoL), and mental status in Chinese
patients with chronic heart failure (CHF).

Patients and methods: This was a prospectively designed single-center study which enrolled
CHEF patients with resting heart rate (HR) >80 bpm belonging to the New York Heart Association
(NYHA) III/IV functional classification. Patients were initiated with 12.5 mg of metoprolol, and
every second week, the dose was escalated until the target HR level (60—70 bpm) was achieved
during the follow-up at 1st, 3rd, 6th, and 12th months. Patients were divided into two groups
depending on the doses administered: 47.5 mg (n=37) and 118.75 mg (n=74), respectively, for
comparison in terms of change in cardiac function, motor function, QoL, and mental status.
Results: Among the 111 patients with CHF, no significant difference was shown between the
two doses administered. Irrespective of the dose, the cardiac performance, motor function, QoL,
and anxiety improved and there was an increase in depression, whereas the effect on burnout,
calculated as Copenhagen Burnout Inventory (CBI), equally was insignificant throughout the
1-year follow-up period in both the CHF patient groups.

Conclusion: Lower dose of metoprolol (47.5 mg) is as effective as higher dose (118.75 mg)
in Chinese population with CHF to improve the cardiac function, motor function, QoL, and
mental status.

Keywords: metoprolol, heart rate, motor function, quality of life, mental status, ejection
fraction

Introduction
Chronic heart failure (CHF) has been emerging as a major public health issue with
a wide prevalence of about 5.8 million in the United States' and over 4.2 million
in China.>* The incidence of heart failure (HF) increases the risk of morbidity and
mortality substantially, despite the advances in management. Clinical epidemiology
data show that over 2.4 million patients who are hospitalized have HF as a primary
or secondary diagnosis, and nearly 300,000 deaths annually are directly attributable
to HF.! Furthermore, awareness of HF and preserved left ventricular ejection fraction
(LVEF) is increasing. HF and preserved LVEF now represent >50% of HF cases,
leading to poor outcomes similar to those associated with HF and reduced LVEF;
however, it does not have a proven effective management strategy yet.*¢
Beta-blockers have been shown to reduce mortality in older patients with complex
ventricular arrhythmias associated with prior myocardial infarction and reduced
LVEF.”® These beneficial effects of beta-blockers for left ventricular function in HF
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are experimentally shown to be only due to reduction in
heart rate (HR).” Bristow et al demonstrated dose-related
improvements of left ventricular HF and survival with
carvedilol in patients with systolic HF.'° Bradycardia occurs
due to blockade of both B1- and 2-adrenergic receptors and
reduction of cardiac and/or systemic adrenergic drive.!! In a
dose-relationship study with beta-blocker, a higher dose was
associated with a significant reduction in all-cause hospital-
ization and all-cause death, even after adjusting for important
prognostic covariates.'? Bisoprolol has also shown dose-
related improvement in left ventricular function, reduction
in mortality, and hospitalization rate in patients with HF.!?
In general, beta-blockers (nonselective, cardio-selective,
and nonselective with ancillary properties) are known to
counteract the effects of prolonged sympathetic stimulation
in patients with failing HF. Therefore, it leads to improve-
ment in the left ventricular systolic and diastolic functions,
reversal remodeling, HR control, effective prevention of
the malignant arrhythmias, and lowering of both cardiac
afterload and preload.'* Although beta-blockers are known to
improve the HR,' systolic blood pressure (SBP),'® ejection
fraction (EF),'”'® quality of life (QoL),"**° and NYHA class,”!
these could be affected by the presence of depression.?>?
Very little literature is available on the effect of beta-blockers
correlating the heart and motor functions, QoL, and mental
status of patients with CHF in Chinese population. Therefore,
this study evaluated the dose-related impact of metoprolol
on HR, cardiac performance, motor function, and effect on
different mental status in Chinese patients with CHF belong-
ing to NYHA II/IV functional classification.

Patients and methods

Study design, selection of patients, and
grouping

This prospectively designed single-center study was con-
ducted from February 2013 to April 2016 and enrolled
patients as their own controls. The study protocol was
approved by the Institutional Review Board of the Second
Affiliated Hospital of Kunming Medical University, China
and conformed to the declaration of Helsinki and its subse-
quent revisions.

Inclusion criteria for the study were as follows: 1) patients
with CHF with resting HR >80 bpm; 2) patients newly
diagnosed with neuropsychiatric disorders such as depres-
sion and anxiety, which were measured using the hospital
anxiety and depression scale (HADS) questionnaire;
and 3) high burnout status, measured using CBI scores,
with the patients belonging to NYHA III/IV functional

classification. Patients were briefed about the benefits and
possible limitations of the study in writing and orally in their
language, and signed informed consent was obtained before
the start of the study.

Patients who were excluded from the study were those
with bradycardia (resting HR <60 bpm), SBP <90 mm Hg,
those who have used metoprolol in the previous 3 months,
those with <6 months of expected survival time, pacemaker-
dependent patients, those with contraindications to beta-
blocker, those who are currently using class I or class III
anti-arrhythmic agents, tricyclic antidepressants, anxiolytics,
or any other central nervous system medications, and those
who have undergone coronary bypass surgery or experienced
a recent heart attack.

Patients were divided into two groups: “A” and “B,”
depending on the doses administered; 47.5 mg (n=37) and
118.75 mg (n=74) for comparison, respectively.

Treatment intervention and follow-up

Baseline data were collected from patients before treatment
with initial once daily, oral 12.5 mg dose of metoprolol con-
tinuous release tablets (Betaloc® ZOK (Metoprolol); Astra-
Zeneca, Sodertilje, Sweden). The dose was escalated every
second week, and for long-term treatment, the dose was fixed
at 190 mg or maximum tolerated dose until the target HR
level (60—70 bpm) was achieved during the follow-up. Final
outcome measurements from interventions were obtained by
following up at 1, 3, 6, and 12 months for all patients.

Study outcomes

The outcomes were as follows: change in cardiac function
as measured in terms of HR (bpm), SBP (mm Hg), EF (%),
and cardiac index (CI, [L/min-m?]). Change in motor func-
tions or exercise tolerance was measured by a standard
6-minute walk test (6MWT) and Veterans Specific Activity
Questionnaire (VSAQ). QoL was measured by an 8-item
short-form questionnaire (SF-8) and the Minnesota Living
with Heart Failure Questionnaire (MLHFQ). Mental status
was measured by the HADS depression/anxiety scores, and
high burnout status was measured using the CBI average
scores in CHF patients with clinical psychiatric disorders.
At enrollment, all patients were asked to take the VSAQ
questionnaire for baseline values.

Cardiac performance measured in terms of HR, SBP,
CI, and EF* and responses of the questionnaires for VSAQ,
SF-8, and MLHFQ scores,? and HADS depression/anxiety
and CBI scores®¢ are as per the previous studies reported
by Meng et al,* Liu et al,”® and Huang et al.?®
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6MWT

Values of 6GMWT at baseline and after the use of metoprolol
were recorded. It is a standardized test of functional exercise
capacity used to assess mobility in aged people with
cardiopulmonary diseases. It provides a global assessment of
exercise capacity and reflects better daily activity compared
with laboratory tests. The average 6-minute walk distance
in patients with HF ranges from 310 to 427 m. Statistical
analyses were performed as per the previously described
methods by Meng et al,** Liu et al,” and Huang et al.?®

Ethical statement

This study was approved by the Institutional Review Board
of the Second Affiliated Hospital of Kunming Medical
University, China.

Results

Baseline characteristics

Baseline characteristics are presented in Table 1. Totally,
169 patients were enrolled, of which 11 were excluded as they
were intolerant to metoprolol dose increments and four were
lost to follow-up. Finally, data for 154 patients were obtained.
Study flow of the patients is presented in Figure 1. Most of
the patients were classified as NYHA class [II/IV (n=145).
Among these patients, 111 of them were divided into two
groups depending on the doses administered: 47.5 mg (n=37)

Table | Baseline characteristics

Patient characteristics, N=154 N (%) or mean + SD

Age (median, years) 66.39

Men 101 (65.58)

Women 53 (34.41)

Comorbidities
Hypertension 115 (74.67)
Diabetes mellitus 101 (65.58)
Coronary artery disease 99 (64.28)
Stroke 137 (88.96)
Cardiac disease family history 54 (35.06)
Smoking 111 (72.07)
Alcohol 86 (55.84)
History of Ml 59 (38.31)
BMI, kg/m? 23.85+3.62
GFR, mL/min/1.73 m? 73.9£26.8
NYHA class IlI/IV 145 (94.15)

Concomitant medications at baseline
ACEIs/ARBs 150 (97.40)
Diuretics 145 (94.15)
Digoxin 114 (74.02)
Antithrombotic agents 146 (94.80)

Abbreviations: ACEl, angiotensin-converting enzyme inhibitor; ARB, angiotensin
receptor blockers; BMI, body mass index; GFR, glomerular filtration rate; MI,
myocardial infarction; NYHA, New York Heart Association.

and 118.75 mg (n=74) to assess the impact of two different
doses of metoprolol on CHF patients.

Change in HR and SBP

The average metoprolol dose to reach the target HR goal was
99.75 mg. Baseline values of average resting HR, as measured
by resting electrocardiogram, decreased significantly from
84.5947.12 to 65.0313.47 bpm (P<<0.0001) at the 12th month
post-metoprolol treatment in patients of group A receiving
47.5 mg and decreased from 81.1216.06 to 64.59+2.99 bpm
(P<0.0001) in patients of group B (Table 2). Similarly, there was
asignificant drop in SBP from the baseline value of 127.01£13.18
to 122.70£6.53 mm Hg (P=0.01) at the 12th-month follow-up for
the patients in group B (Table 2). However, no significant change
occurred in SBP in the 12th month in the patients treated with
47.5 mg of metoprolol in group A. Also, there were no significant
changes in the HR and SBP when the two doses were compared
at baseline and followed up at 12th month.

Cardiac performance

After treatment with 47.5 mg of metoprolol in group A,
the EF significantly decreased from a baseline value of
39.3545.93 to 35.73+7.19 (P=0.02) at 1st-month follow-up
and to 35.00+4.55 (P=0.0007) at 3rd-month follow-up.
However, it significantly increased to 48.08+3.9 (P<<0.0001)
and 51.4143.75 (P<<0.0001) in the 6th- and 12th-month
follow-ups, respectively. Similarly, after an initial decrease
from the baseline value 0f 37.13%%5.79% to 34.56%15.51%
(P=0.006) in the 1st-month follow-up, EF continued to
significantly increase to 47.35%14.67% (P<<0.0001) and
50.08%14.36% (P<<0.0001) at 6th- and 12th-month follow-
ups, respectively, in patients of group B (Table 2).

In terms of CI, a significant decrease from the baseline
(1.8210.22) to 1st-month follow-up (1.69+0.27 [P=0.02]) was
observed in group A, with a constant increase to 2.29+0.21
(P<<0.0001),2.62+0.18 (P<<0.0001), and 2.7610.23 (P<<0.0001)
at the 3rd-, 6th-, and 12th-month, respectively. However, post-
metoprolol treatment in group B, CI constantly increased
only from the 3rd-month onwards, from the baseline value of
1.7840.20 t0 2.2440.20 L/min/m? (P<<0.0001) and to 2.610.19
(P<<0.0001) and 2.68+0.27 L/min/m? (P<<0.0001) in 6th- and
12th-month, respectively, (Table 2). However, there was no
significant change in cardiac functions measured as EF and CI
throughout the 12th-month period between both the doses.

Motor function
When tested for changes in motor function, the distance
covered during the 6MWT significantly increased at
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Patients screened for CHF and neuropsychiatric disorders such as depression, anxiety, and high
burnout

Eligible patients administered metoprolol (23.5 mg q.d, p.o; dose escalated by 23.5 mg each time till heart
rate <70 bpm was achieved), n=169

A

P
Assessment of depression
(HADS depression score)

-

h 4

A

Assessment of burnout
(CBI score)

A

Followed up at 1, 3, 6, and 12 months posttreatment with metoprolol

Complete data available, n=154

4

v

Excluded from study:
Intolerant to metoprolol dose escalations, n=11
Lost to follow-up, n=4

v

treatment at 12th month

t Inferring changes in cardiac and motor functions in CHF patients with clinical psychiatric disorders post metoprolol J

Figure | Study flowchart.

Abbreviations: CBI, Copenhagen Burnout Inventory; CHF, chronic heart failure; HADS, hospital anxiety and depression scale.

6th- and 12th-month follow-ups from a baseline value
of 362.16%£36.51 to 402.76%20.72 (P<0.0001) and
420.65+19.97 m (P<0.0001), respectively, in group A.
In group B, a significant decrease in 6MWT was observed
from the baseline value 0f 368.96+33.74 to 334.18+31.07 m
(P<<0.0001) at the Ist-month follow-up, followed by an
increase to 354.77+32.38 m (P<<0.01 vs 1st-month follow-up)

Table 2 Impact of dose on HR, SBP, EF, and CI

at the 3rd-month follow-up and further showed a significant
steady rise to 398.84+21.56 (P<<0.0001) and 417.74+20.69
m (P<<0.0001) at the 6th- and 12th-month follow-ups,
respectively, (Table 3).

Furthermore, the exercise tolerance recorded that
VSAQ score decreased from a baseline value of 6.43+1.02
to 5.03£1.03 (P<<0.0001) at the 1st-month follow-up and

Groups (n) | Baseline | Month | | Month 3 | Month 6 Month 12
HR
Dose 47.5 mg 84.59+7.12 (1) - - - 65.03+3.47 (1.3E-20)
Dose 11875 mg | 81.12+6.06 (1) - - - 64.59+2.99 (1.1E-39)
SBP
Dose 47.5 mg 124.35£13.60 (1) - - - 122.83£7.12 (0.55)
Dose 118.75mg | 127.01£13.18 (1) - - - 122.70+6.53 (0.01)
EF
Dose 47.5 mg 39.35£5.93 (1) 35.7317.19 (0.02) 35.00+4.55 (0.0007) 48.08£3.9 (3.5E-10) 51.41+3.75 (3.3E-15)
Dose 11875 mg | 37.13£5.79 (1) 34.56+5.51 (0.006) 36.27+5.25 (0.34) 47.35+4.67 (9.6E-23) 50.08+4.36 (1.8E-31)
Cl
Dose 47.5 mg 1.8240.22 (1) 1.6910.27 (0.02) 2.29+0.21 (5.4E-14) 2.62+0.18 (3.7E-26) 2.76+0.23 (8.9E-28)
Dose 11875 mg | 1.78+0.20 (I) 1.74£0.29 (0.35) 2.24+0.20 (4.5E-29) 2.61£0.19 (4.9E-57) 2.68+0.27 (2.5E-49)

Abbreviations: Cl, cardiac index; EF, ejection fraction; HR, heart rate; SBP, systolic blood pressure.
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Table 3 Impact of dose on motor function and QoL

Groups (n) | Baseline | Month | | Month 3 | Month 6 | Month 12
6MWT
Dose 47.5mg | 362.16+36.51 (1) | 350.89+32.48 (0.16) 349.68+35.78 (0.14) | 402.76+20.72 (22E-07) | 420.65+19.97 (1.0E-1 1)
Dose 118.75 mg | 368.96+33.74 (1) | 334.18+31.07 (1.1E-09) | 354.77432.38 (0.01) | 398.84+21.56 (26E-09) | 417.74:+20.69 (5.6E~19)
VSAQ
Dose 47.5mg | 6.43£1.02 (1) 5.03+1.03 (1.1E-07) 5.69+1.14 (0.004) 7.97+1.08 (2.1E-08) 8.49+0.96 (3.1E-13)
Dose 118.75 mg | 6.56+1.09 (1) 4.90+0.82 (3.8E-19) 5.40+0.92 (89E-11) | 7.71+1.09 (1.8E-09) 8.1940.95 (2.1E-17)
SF-8
Dose 47.5mg | 43.97+2.27 (1) 40.00+1.47 (9.6E~13) 41.59+2.03 (1.0E-05) | 48.95+1.25 (I.1E~16) 51.97+1.88 (8.4E-26)
Dose 118.75 mg | 43.99+2.91 (1) 39.08+1.90 (6E-23) 42.26+2.26 (8.9E-05) | 48.85+1.20 (1.2E-23) 52.34+2.06 (4.5E-42)
MLHFQ
Dose 47.5mg | 74.08+3.85 (1) 88.24+3.37 (1.9E-26) 86.35+5.14 (I.1E-17) | 63.95+4.18 (9.1E-17) 53.51+10.67 (2.0E-14)
Dose 118.75 mg | 74.04+3.86 (1) 89.18+4.38 (1.5E-48) 86.93+4.88 (I.1E-37) | 64.32+3.32 (1.0E-34) 53.4147.35 (4.8E-41)

Abbreviations: 6MWT, 6-minute walk test; SF-8, 8-item short-form questionnaire; MLHFQ, Minnesota Living with Heart Failure Questionnaire; Qol, quality of life; VSAQ,

Veterans Specific Activity Questionnaire.

increased to 5.69+1.14 (P=0.004 vs 1st-month) at 3rd-month
follow-up, and then showed steady increment to 7.97+1.08
(P<<0.0001) and 8.49+0.96 (P<<0.0001) at the 6th- and
12th-month follow-ups, respectively, in patients treated
with 47.5 mg of metoprolol group A. Similar trend in the
scores of VSAQ was observed for the patients treated with
118.75 mg of metoprolol with a decrease from a baseline
value of 6.56£1.09 to 4.90+£0.82 (P<<0.0001) at the 1st-
month follow-up and an increase to 5.40+0.92 (P<<0.0001 vs
Ist-month follow-up) at the 3rd-month follow-up, and then
a steady significant increase to 7.71£1.09 (P<<0.0001) and
8.1940.95 (P<<0.0001) at the 6th- and 12th-month follow-
ups, respectively, (Table 3). There was no significant change
in the motor functions measured as 6MWT and VSAQ
between the groups posttreatment with metoprolol.

QoL outcomes posttreatment

The QoL, as measured by the SF-8 scores, significantly
decreased from a baseline value 0f43.97+2.27 to 40.00+1.47
(P<<0.0001) and 41.5942.03 (P<<0.0001) at the lst- and
3rd-month follow-ups, respectively, and displayed a sig-
nificant increase to 48.95+1.25 (P<<0.0001) and 51.97+1.88
(P<0.0001) at the 6th- and 12th-month follow-ups,
respectively, in group A. Similarly, in group B, the scores
significantly decreased from the baseline in Ist-month
follow-up (43.9942.91-39.08+£1.90; P<<0.0001) and sig-
nificantly increased at 6th- (48.85£1.20; P<<0.0001) and
12th-month follow-ups (52.3442.06; P<<0.0001).

The MLHFQ scores significantly increased from a base-
line value of 74.08%+3.85 to 88.24+3.37 (P<<0.0001) and
86.3515.14 (P<<0.0001) at the 1st- and 3rd-month follow-ups,
respectively, and further decreased below the baseline value

to 63.95+4.18 (P<<0.0001) and 53.51£10.67 (P<<0.0001)
at the 6th- and 12th-month follow-ups, respectively, in
patients of group A who were administered 47.5 mg of
metoprolol (Table 3). Similarly, the MLHFQ scores sig-
nificantly increased from a baseline value of 74.04+3.86 to
89.18+4.38 (P<<0.0001) and 86.931+4.88 (P<<0.0001) at the
Ist- and 3rd-month follow-ups, respectively, in patients of
group B who were administered 118.5 mg of metoprolol,
and it decreased below the baseline value to 64.3243.32
(P<<0.0001) and 53.41£7.35 (P<<0.0001) at the 6th- and
12th-month follow-ups, respectively (Table 3). However,
posttreatment, the SF-8 and MLHFQ scores did not vary
significantly with the change in dose from 47.5 mg in group
A to 118.5 mg in group B.

Change in mental status

Metoprolol treatment resulted in a significant increase in
the HADS depression score only in the patients of group B
who were administered 118.5 mg of metoprolol. There was
an increase from baseline value of 8.9212.82 to 10.04+3.02
(P=0.02) at 1st-month follow-up and an increase to
10.1543.01 (P=0.01) and 10.18+2.93 (P=0.008) at 3rd- and
6th-month follow-ups, respectively; however, there was a
decrease to 9.92+2.49 (P=0.02 vs 6th-month follow-up) at
the 12th-month (Table 4).

In contrast to the depressive effects, HADS anxiety
score significantly decreased from a baseline of 8.19£2.09 to
7.11£1.20 (P<<0.0001) at 3rd-month, which further decreased
t0 7.05£1.05 (P<<0.0001) and 6.97£1.01 (P<<0.0001) through
6th- and 12th-month follow-ups (P<<0.0001), respectively,
for the patients of group A treated with 47.5 mg of meto-
prolol. Similarly, the trend of HADS anxiety score continued
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Table 4 Impact of dose on mental status

Groups (n) | Baseline | Month | | Month 3 | Month 6 | Month 12
HADS depression
Dose 475 mg | 8.76+2.83 (1) 9.68+2.70 (0.15) 9.68+2.70 (0.15) 9.73+2.66 (0.13) 10.00+2.55 (0.05)
Dose |18.75 mg | 8.92+2.82 (1) 10.043.02 (0.02) 10.15£3.01 (0.01) 10.18+2.93 (0.008) 9.92+2.49 (0.02)
HADS anxiety
Dose 475 mg | 8.1942.09 (1) 8.08+2.02 (0.82) 7.111.20 (0.008) 7.05:+1.05 (0.004) 6.97+1.01 (0.002)
Dose |18.75 mg | 8.23+2.05 (1) 8.20+1.99 (0.93) 7.09+1.09 (5.2E-05) 7.07+1.02 (2.9E-05) 7.15+0.95 (7.7E-05)
CBIl-equally
Dose 475 mg | 59.24+6.74 (1) 59.57:6.80 (0.83) 61.82+9.34 (0.17) 62.05+9.56 (0.14) 61.15£9.42 (0.31)
Dose 118.75 mg | 59.46+6.63 (1) 59.8547.12 (0.72) 60.98+8.77 (0.23) 61.0418.74 (0.21) 61.349.14 (0.15)

Abbreviations: CBI, Copenhagen Burnout Inventory; HADS, hospital anxiety and depression scale.

post-metoprolol treatment with the patients of group B,
who were administered 118.75 mg of metoprolol, with a
significant decrease in the baseline value from 8.231+2.05
to 7.09+£1.09 (P<<0.0001) in the 3rd-month follow-up to
7.07£1.02 (P<<0.0001) and 7.15+0.95 (P<<0.0001) in 6th-
and 12th-month follow-ups, respectively, (Table 4).

Post-metoprolol treatment, the change in burnout status
as measured by CBI average scores was insignificant in both
groups A and B treated with 47.5 and 118.75 mg in patients
with CHF, respectively (Table 4). In contrast, there was no
significant change in mental status as measured by HADS
depression/anxiety and CBI scores between the two doses
of metoprolol studied in patients with CHF.

Discussion

We have initially reported the effect of metoprolol on the
cardiac and motor functions, QoL, and the mental status of
patients with CHF, and CHF patients with clinically diag-
nosed depression or anxiety disorder.?*2° Currently, there is
no comprehensive evidence on dose comparison of meto-
prolol succinate in correlation with all the aforementioned
parameters. Thus, this study examined the impact of two
different doses of metoprolol on Chinese patients with CHF.
Owing to the mechanism of metoprolol’s competitive antago-
nistic action on beta-adrenergic receptors (f1-blocking), a
reduction in HR was observed?” in both groups A and B
treated with 47.5 and 118.75 mg of metoprolol, respectively,
from 1st-month through 12th-month follow-ups.

At the same time, there was a reduction in SBP from the
baseline to 12th-month follow-ups as seen in other studies.?*
This effect could be due to the selective action of metoprolol
on beta-1 blocking, where cardiac norepinephrine stimulates
sympathetic activity facilitated by beta-2 receptors and unop-
posed alpha-mediated vasoconstriction.3*3!

There was a biphasic response in EF change with both
the doses of metoprolol. After a decrease from baseline in

the 1st- and 3rd-month follow-ups, the EF increased above
the baseline in the 6th- and 12th-month follow-ups. The HR
decreased by 16-20 bpm at the 12th-month follow-up in this
study with both doses of metoprolol, and as a compensa-
tory mechanism, the LVEF was amplified from 6th-month
follow-up onwards through 12th-month in both the dose
groups with an average increase of 12% and this is consistent
with the previously published reports.3®323* The initial delay
in the augmentation of EF could be explained by the fact
that hemodynamic responses to beta-adrenergic blockade
often require more than 2 months to develop as per reports
of Williams et al and Floras et al.*** Similar outcomes have
been shown in patients with NYHA II-IV grade CHF with
improved EF, lowered LVEF, and cardiac frequency.*

In this study, CHF patients with NYHA III/IV criteria, who
had a decompensated LVEF with the inability of the heart to
pump sufficient oxygenated blood, in which consequences
such as decreased CI often existed, were admitted.*” The bipha-
sic response persisted in the cardiac response as measured by
CI. After an initial decline in CI in the 1st-month follow-up,
there was a steady rise in 3rd-, 6th-, and 12th-month follow-
ups with an overall increased magnitude of 0.9 L/min-m? for
both patient groups A and B, who were administered 47.5 and
118.75 mg of metoprolol, respectively. These outcomes are
supported by the benefits of beta-blocker use in CHF patients
with reduced LVEF and preserved LVEF,*** which employ
multiple mechanisms.* There are not many significant changes
in heart functions measured as HR, SBP, EF, and CI with the
administration of the two doses: 47.5 and 118.75 mg post-
metoprolol intervention in patients with CHF.

Motor function, as calculated in terms of 6MWT and
VSAQ, showed an initial reduction in 1st- and 3rd-month
follow-ups tailed by growth at 6th- and 12th-month follow-ups
post-metoprolol treatment. This improvement at 12th month
with 58 and 48 min 6MWT* and 2.1 and 1.6 in VSAQ score*
in patients treated with 47.5 and 118.5 mg of metoprolol,
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respectively, are in-line with the previous studies reported.
Also, there was a proportionate increase of 6GMWT and VSAQ
scores with an increase in EF and CI at the 6th- and 12th-month
follow-ups. This improvement in motor functions is in direct
correlation with the improvement of heart function due to
innate mechanism of beta-blockers.>”* QoL as assessed with
SF-8 scores diminished at 1st-month follow-up and gradually
amplified at 3rd-, 6th-, and 12th-month follow-ups. In contrast,
the MLHFQ scores increased at 1st-month follow-up and pro-
gressively reduced at 3rd-, 6th-, and 12th-month follow-ups.
These trends do not significantly correlate with the improve-
ments in cardiac and motor functions as shown by metoprolol
in this study. However, other studies with metoprolol have
reported good correlation of QoL with clinical outcomes.*
One of the studies by Waagstein et al has shown a significant
improvement in QoL in correlation with heart and motor func-
tions in patients with CHF, with metoprolol intervention.*
Nevertheless, no significant metoprolol dose-related changes
were observed in motor functions studied as 6MWT, VSAQ,
QoL deliberated as SF-8, and MLHFQ in patients with CHF.
In this study, mental status of patients was measured with
the scale of HADS depression/anxiety and CBI. These scales
rate both the dose groups A and B of patients with CHF,
treated with 47.5 and 118.75 mg, respectively, equally. There
was an increment in HADS depression score while HADS
anxiety score diminished through the 12th-month follow-up,
which shows that metoprolol can lead to depression or also
amplify the preexisting depression in patients with CHF.
However, at the same time, it improved the anxiety symp-
toms in these patients, which are in accordance with earlier
findings.”*® Burnout measured as change in CBI equally
in both the groups A and B was insignificant in the 1-year
period. However, in our previous study, we have reported for
the first time that metoprolol treatment worsens the already
existing high burnout.? The challenge here lies in identifying
the preexisting mental status and cautious administration of
metoprolol although the exact mechanism of such changes
in depression/anxiety is not clear.***° No correlation of these
scores could be identified with the heart and motor functions
in this study. At the same time, there was no significant dose-
related changes in mental status seen with 47.5 and 118.75
mg of metoprolol in patients with CHF. However, in previous
published literature, the metoprolol continuous release tablets
are found to improve the well-being of patients with survival
outcomes and reduced hospitalizations due to CHF 21!
The strength of this study was that we could compare
effects of the two doses, 47.5 and 118.75 mg, of metoprolol on
various parameters: HR, SBP, EF, and CI for heart function;
6MWT and VSAQ for motor function; SF-8 and MLHFQ

for QoL; and HADS depression/anxiety and CBI equally for
mental status in patients with CHF for the 1st-, 3rd-, 6th-, and
12th-month. However, there are certain limitations in this
study: 1) placebo or an active control (other beta-blockers
effective in CHF) was not used and patients were their own
controls, and thus few findings might have been overlooked;
2) results would have varied if the questionnaire approach was
an interview-based method instead of being self-administered,
3) the mortality and long-term influence of metoprolol on these
parameters could not be captured due to a limited follow-up
period of 12 months; 4) age of the patients could have played
as a confounding factor on the study outcomes; 5) the sample
size may not be adequate to conclude these findings; 6) patients
with CHF, who are likely to be on other medications such as
antihypertensives, anti-arrhythmic agents, or antidepressants
can show potentially varied findings as these drugs may pose
contraindications; and 7) these controlled-release formulations
of metoprolol could also be compared with immediate-release
formulations to draw further conclusions.

Conclusion

Although current guidelines recommend up-titration of
beta-blockers to the target dose, a lower dose of 47.5 mg
was seen to be as effective as the higher dose of 118.75 mg
in the current study as there was no significant difference
between the two doses studied. Within the limitations of this
study cited earlier, there is a lot of scope for further studies in
Chinese population to evaluate the effect of metoprolol.
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