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Effects of external diaphragm pacemaker on the treatment for patients with chronic heart failure
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Abstract: Objective To investigate the effects of external diaphragm pacemaker (EDP) on respiratory muscle strength, cardio-
pulmonary function, and quality of life in patients with chronic heart failure (CHF). Methods Sixty patients with CHF (NYHA
II-1IT) admitted between August, 2014 and January, 2016 were randomly divided into EDP group and control group to receive
EDP treatment for 8 consecutive weeks (once daily, 30 min each time) and conventional treatment with medications,
respectively. Respiratory muscle strength, cardiopulmonary function, functional capacity, dyspnea, fatigue, depression and
quality of life of the patients were evaluated at admission and after the 8 weeks of treatment. Results Respiratory muscle strength
(the maximal inspiratory pressure and maximal expiratory pressure), ejection fraction, pulmonary function (first second forced
expiratory volume and forced vital capacity), functional capacity, dyspnea, fatigue, depression and quality of life were all
significantly improved in EDP group after the treatment, but no obvious improvement was found in serum brain natriuretic
peptide. In the control group, the parameters measured showed only slight improvements that were not statistically significant at
8 weeks. The improvements in the performance of 6-minute walk test and in Borg scores after the treatment differed significantly
between the two groups (P<0.05). Conclusion EDP treatment can improve the respiratory muscle strength, cardio- pulmonary
function, functional capacity, and dyspnea, and decreases fatigue and depression perception to improve the quality of life of CHF
patients, and should therefore be included in the cardiopulmonary rehabilitation programs of the patients.
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Tab.1 General demographic and clinical data in the two groups of patients (Mean+SD)

Item EDP group (n=30) Control group (n=20) i P value
Age (year) 70.9+5.5 69.6+4.7 0.971 0.336
Male/Female () 18/12 14/16 1.071 0.438
NYHA II/II (n) 10/20 13/17 0.635 0.596
Hypertension (7) 14 18 1.071 0.438
Diabetes (1) 20 15 1.714 0.190
Coronary heart disease (1) 11 8 0.693 0.405
Medication

Beta-blocker (1) 16 18 0.271 0.602

ACEI/ARB (n) 12 15 0.606 0.436

Calcium antagonist (1) 8 6 0373 0.542

EDP: External diaphragm pacemaker; NYHA: New York heart association; ACEI: Angiotensin-converting enzyme inhibitor;

ARB: Angiotensin receptor blockers
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Tab.2 Comparison of cardiac and pulmonary functions and respiratory muscle strength between the two groups before and

after treatment (Mean=SD)

EDP group Control group
Parameter
Before treatment  After treatment P value Before treatment After treatment P value

Left ventricular ejection fraction 43.85+3.14 45.30+3.04 0.012 44.44+2.89 45.15+3.03 0.396
BNP 604.60+80.70 574.40+74.60 0.121 601.90+80.60 572.90+73.60 0.102
FEV1/% 84.07+6.67 86.27+6.93 0.029 84.24+7.51 86.18+7.14 0.208
FVC/% 84.15+10.10 91.27+9.20 0.005 83.9249.66 86.62+10.50* 0.305
MIP/cmH,O 64.20+10.92 84.54+13.00 <0.001 66.09+11.97 70.63+10.85%* 0.102
MEP/cmH,O 91.00+24.89 115.00+23.95 0.001 96.13+24.43 103.11422.44 0.210

BNP: Brain natriuretic peptide; FEV1: First second forced expiratory volum; FVC: Forced vital capacity; MIP: Maximal inspiratory pressure;

MEP: Maximal expiratory pressure; Compared with EDP group after treatment, *P<0.05.
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Tab.3 Comparison of functional capacity, dyspnea, fatigue, depression and quality of life between the two groups

before and after treatment (Mean+SD)

EDP group Control group
Parameter
Before treatment After treatment P value  Before treatment After treatment P value

6MWT/m 272.474+65.39 327.84+89.10 0.010 275.38+72.32 302.58+96.13 0.086
Borg score 3.50+1.04 2.43+0.98 <0.001 3.17+0.93 2.75£1.00 0.157
FSS 40.94+12.04 34.72+10.78 0.046 40.49+11.52 34.89+8.80 0.055
MADRS 11.59+5.52 8.57+4.38 0.041 10.92+5.33 9.03+4.31* 0.070
MHLFQ 57.80+17.94 46.07+12.63 0.004 53.47+15.35 48.04+12.09 0.165

6MWT: Six-minute walk test; FSS: Fatigue severity scale; MADRS: Montgomery-A“sberg Depression Rating Scale; MLHFQ:

Minnesota Living with Heart Failure Questionnaire; Compared with EDP group after treatment, *P<0.05.
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Fig.1 Comparison of the changes of performance in
6MWT in the two groups after treatment (P=0.035)
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Fig.2 Comparison of Borg scores in the two

groups after treatment (P=0.043)
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