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Calcium Dibutyryl Adenosine Cyclophosphate Enhances the Effect of Metoprolol in Treating Older Adults With
Heart Failure Combined With Arrhythmia ZHENG Hejiel, HU Xiaocui*®. 1. Heart Failure Center, Sichuan People’s
Hospital, Chengdu 610000, China; 2. Department of Neurosurgery, Sichuan People’s Hospital, Chengdu 610000, China
A Corresponding author, E-mail: C601547245@163.com

[ Abstract] Objective To explore the effect and safety of calcium dibutyryl adenosine cyclophosphate
(dbcAMP-Ca) combined with metoprolol in the treatment of older adults with heart failure combined with arrhythmia.
Methods A total of 102 elderly patients with heart failure combined with arrhythmia were enrolled in our hospital
between February 2021 and April 2023. The list of patients enrolled was entered into a random database by independent
staffs not involved in the study and random assignment sequences were generated by the SAS9.4 software. Then, the 102
elderly patients were divided into a control group (n=51) and an experimental group (n=51). Patients in the control group
were given metoprolol at an initial dose of 6.25 mg/d, which was gradually increased to the target dose of 25 mg/d.
Patients in the experimental group were given 40 mg of dbcAMP-Ca once a day via intravenous drip in addition to the
treatment given to the control group. Both groups were treated for 4 weeks. The rate of effective response to clinical
treatment (the number of cases achieving significant effects and those achieving some effects divided by the total number
of cases in the group) was defined as the main outcome index. Secondary indexes included cardiac function, heart rate
variability, exercise ability, hemorheology, myocardial injury indexes, inflammatory indexes, and the occurrence of
adverse reactions. Results  The rate of effective response to clinical treatment was higher in the experimental group than
that in the control group (94.12% [48/51] vs. 78.43% [40/51], P<0.05). After treatment, the left ventricular end-diastolic
and end-systolic dimensions (LVEDD and LVESD) and the interventricular septal thickness (IVS) were lower in the

experimental group than those in the control group, while the left ventricular ejection fraction (LVEF) and the stroke
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volume (SV) were higher in the experimental group than those in the control group (P<0.05). In terms of heart rate
variability after treatment, the standard deviation of all the normal-to-normal intervals/the average of all the normal-to-
normal intervals (SDNN/SDANN), the percentage of NN50 in the total number of normal-to-normal intervals
(PNN50%), and the root mean square of the differences between adjacent normal-to-normal intervals/root mean square
differences of successive R-R intervals (RMSSD) were higher in the experimental group than those in the control group
(P<0.05). In terms of exercise capacity after treatment, the subjects in the experimental group covered more distance in
the 6-min walk test than those in the control group did (P<0.05). In terms of the hemorheology indexes after treatment,
the levels of platelet aggregation rate (PAgT), fibrinogen (FIB), erythrocyte sedimentation rate (ESR), and whole blood
viscosity (nb) were lower in the experimental group than those in the control group (P<0.05). In terms of the myocardial
injury indexes after treatment, the levels of serum N-terminal pro-brain natriuretic peptide (NT-pro BNP) and cardiac
troponin I (cTnI) were lower in the experimental group than those in the control group, while the levels of insulin-like
growth factor 1 (IGF-1) and cardiotrophin 1 (CT-1) were higher in the experimental group than those in the control
group (P<0.05). In terms of the inflammatory indexes after treatment, the levels of interleukin-6 (IL-6), high-sensitive C-
reactive protein (hs-CRP), and tumor necrosis factor-a (TNF-a) were lower in the experimental group than those in the
control group (P<0.05). The incidence of adverse reactions in the experimental group (9.80%) and that in the control
group (7.84%) were comparable (P>0.05). Conclusion  The use of dbcAMP-Ca in addition to metoprolol can effectively
improve cardiac function, heart rate variability, and exercise tolerance, while inhibiting inflammatory response in elderly

patients with heart failure combined with arrhythmia, with high medication safety. The combination medication shows
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better safety and therapeutic effects than those of metoprolol used alone.
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1 —MER
Table1 General data

2

Characteristics Experimental group (n=51) Control group (n=51) t/y P

Sex (male/female)/case 24/27 22/29 0.158 0.691
Agelyr., Xts 71.81+5.36 72.50+4.73 0.689 0.492
Course of disease/year, X+ § 2.43£0.35 2.29+0.49 1.660 0.100
BMI/(kg/m’), X+ s 23.70+1.74 24.18+1.87 1.342 0.183
Grading of NYHA cardiac function (grades II/IV)/case 28/23 30/21 0.160 0.689
Causes of disease” 13/21/6/11 15/19/5/12 0.377 0.945

* Hypertension/coronary heart disease/rheumatic heart disease/dilated cardiomyopathy. BMI: body mass index; NYHA: New York Heart Association.
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Table 2 Comparison of cardiac function indexes between the two groups (%= s)

Indexes Experimental group (n=51) Control group (n=51) t P
LVEDD/mm

Before treatment 64.35+4.08 63.63+4.17 0.881 0.380

After treatment 60.58+2.83 61.74£3.03

Difference values —-3.77£0.51 -1.89+0.32 22.299 <0.001
LVESD/mm

Before treatment 55.75+2.95 56.14£3.18 0.642 0.522

After treatment 51.90+2.49 53.47+2.92

Difference values —3.85+0.46 -2.67+0.34 14.732 <0.001
IVS/mm

Before treatment 10.73£1.25 11.06+1.38 1.266 0.209

After treatment 8.71+0.85 9.49+0.90

Difference values —2.02+0.43 -1.57+0.27 6.329 <0.001
LVEF/%

Before treatment 41.36£3.39 42.27+3.56 1.322 0.189

After treatment 50.88+2.95 47.44+2.80

Difference values 9.52+1.97 5.17+1.04 13.945 <0.001
SV/(L/min)

Before treatment 3.09+0.51 3.23+0.47 1.442 0.153

After treatment 4.50+0.74 4.19+0.69

Difference values 1.41+0.38 0.96+0.19 7.564 <0.001

LVEDD: left ventricular end diastolic diameter; LVESD: left ventricular end systolic diameter; IVS: interventricular septum; LVEF: left ventricular ejection

fractions; SV: stroke volume.

x3 WMALELTRMIERKFLE (1x5)

Table 3 Comparison of heart rate variability indexes between the two groups (%= s)

Indexes Experimental group (n=51) Control group (n=51) t P
SDNN/ms

Before treatment 94.34+13.67 95.25+11.90 0.359 0.721

After treatment 117.80+14.62 110.75+13.89

Difference values 23.46+3.94 15.50+3.17 11.241 <0.001
SDANN/ms

Before treatment 100.71£10.46 101.49+11.15 0.364 0.716

After treatment 114.67+8.81 108.92+7.70

Difference values 13.89+2.68 7.52+1.95 13.725 <0.001
RMSSD/ms

Before treatment 21.75+5.04 20.96+4.73 0.816 0.416

After treatment 29.95+4.36 27.81+£3.93

Difference values 8.20+1.44 6.85+1.14 5.249 <0.001
PNN50/%

Before treatment 3.28+0.77 3.52+0.80 1.544 0.126

After treatment 4.83+1.03 4.25+0.96

Difference values 1.55+0.38 0.73+0.22 13.337 <0.001

SDNN: standard diviation of NN intervals; SDANN: standard deviation of sequential five-minute R-R interval means; RMSSD: root mean square of
successive differences; PNN50: proportion of NN50 divided by total number of NNs.
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RS AT6 minBATHE R (238.66431.52)m, ¥ 29.90)m, {AYT4J8J5 H7(313.89+20.47) m, VAT HIJ5 2 H N
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Table4 Comparison of hemorheology findings between the two groups (% =+ s)

Indexes Experimental group (n=51) Control group (n=51) t P
ESR/(mm/h)

Before treatment 16.16+3.23 17.08+2.95 1.502 0.136

After treatment 11.44+1.70 14.15+2.77

Difference values —4.72+0.95 —2.93+0.52 11.803 <0.001
nb/(mP-s)

Before treatment 5.51+0.48 5.60+0.56 0.871 0.386

After treatment 4.69+0.72 5.14+0.60

Difference values —-0.86+0.20 —0.46+0.11 12.515 <0.001
FIB/(g/L)

Before treatment 9.36+1.28 8.95+1.31 1.599 0.113

After treatment 5.24+0.67 6.03+0.82

Difference values —4.12+0.81 -2.92+0.54 8.803 <0.001
PAgT/%

Before treatment 45.19+5.77 46.02+6.18 0.702 0.485

After treatment 33.73+4.54 37.18+5.49

Difference values -11.46+1.53 -8.84+1.27 9.410 <0.001

ESR: erythrocyte sedimentation rate; nb: whole blood viscosity; FIB: fibrinogen; PAgT: platelet aggregation test.

R5 MHEOINBGIERKTELE (1)

Table 5 Comparison of the results for myocardial injury indexes between the two groups (%= s)

Indexes Experimental group (n=51)

Control group (n=51) t P

NT-proBNP/(pg/mL)

Before treatment
After treatment
Difference values
cTnl/(pg/L)
Before treatment
After treatment
Difference values
IGF-1/(ng/mL)
Before treatment
After treatment
Difference values
CT-1/(ng/L)
Before treatment
After treatment

Difference values

4385.77+908.28
1914.35+468.73
—2471.42+314.85

6.24+1.49
1.93£0.28
—4.31+0.89

108.14£13.91
131.46+14.73
23.32+5.27

148.75%17.11
198.63£16.26
49.88+11.48

4406.13+881.55 0.115 0.909
2452.71+506.02
—1953.42£226.90 9.532 <0.001
5.93+1.31 1.116 0.267
2.21£0.31
-3.72+0.63 3.864 <0.001
111.01£11.85 1.122 0.265
123.53+£10.80
12.52+2.86 12.863 <0.001
146.92+15.46 0.567 0.572
188.40+13.47
41.48+10.62 3.836 <0.001

NT-proBNP: N-terminal pro-B-type natriuretic peptide; cTnl: cardiac troponin I; IGF-1: insulin-like growth factor 1; CT-1: cardiotrophin-1.
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Table 6 Comparison of the results for inflammatory indexes between the two groups (% +s)

Indexes Experimental group (n=51) Control group (n=51) t P
IL-6/(pg/mL)

Before treatment 39.37+£8.59 41.48+10.06 1.139 0.257

After treatment 13.60+2.88 18.96+4.51

Difference values —25.77+2.93 —22.52+3.02 5.516 <0.001
hs-CRP/(mg/L)

Before treatment 15.85+3.11 16.02+2.96 0.283 0.778

After treatment 7.06+1.76 10.28+2.05

Difference values -8.52+1.24 —5.74£1.06 12.170 <0.001
TNF-a/(ng/L)

Before treatment 21.66+4.41 20.89+4.77 0.846 0.399

After treatment 5.77+1.03 8.06+1.88

Difference values —-15.89+2.37 -12.83+£2.04 6.988 <0.001

IL-6: interleukin-6; hs-CRP: hypersensitive C-reactive protein; TNF-a: tumor necrosis factor-a.
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