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Cardiac rehabilitation using Hybrid Assistive Limb (HAL) lumbar-type to enabling
ambulation for patients with chronic heart failure: A pilot study

Yamamoto, Kazuya
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i We examined cardiac rehabilitation using Hybrid Assistive Limb (HAL)
lumbar-type to clarify 1) characteristics of patients with good recovery in physical function, and

2) baseline nutritional conditions in patients with good recovery. o i
Results We found that either low physical function or poor nutritional condition at baseline was

associated with good ambulation after the cardiac rehabilitation using HAL lumbar-type. Patients
with high controlling nutritional status (CONUT) score (5-12) had a greater improvement in physical
function after the cardiac rehabilitation than patients with low CONUT score (0-4), even after
adjusted for baseline characteristics. These results suggest that HAL lumbar-type would be effective

on ambulation in patients with chronic heart failure, especially in those with poor nutritional
conditions at baseline.

HAL



(JROADDPC)
2.
3.
(
[ J

4.

31

Association

100
75 81
Hybrid Assistive Limb ( HAL)
HAL
( 1) HAL
( 2
HAL

New York Heart
BNP Hb Cre BUN,CRP

Body mass index

Alb T-CHO TLC ChE CONUT Score

o Functional Ambulation Categories
(SPPB) 6 (6MWT)
) modified Rankin Scale(mRS), Functional Independence
Measure(FIM)
o Geriatric Depression Scale(GDS) Mini-Mental
State Examination test(MMSE)
SPPB (A
SPPB)
HAL 2018 10 2019 12
2 SPPB
28 28 SPPB (A SPPB) 2
14 (ASPPB 2 ) 14 ( 2 )
CONUT score High(5-12) 13 Low(0-4) 8 (1

20184 10H-20194127

D BXE EAEI - MEE R0 R 2P
@ ABRRIDESEFHL AL .|
® ABRBOEETIAV T4 az=y
FEHALT VR —
(n=31)
eneneeed 1) \E B3 ERRESI ~SPPBRIE
BT REBE
(n=28)
SPPBEtE | VNEVBHAED
(ASPPB)R 2 255 CONUT Soare
TEEK2R) | | REH(225) Low#¥(0-4) High#£(5-12)
(n=14) (n=14) (n=13) (n=15)




ASPPB

1 2 (82vs.86 p=0.044)
CONUT score (5.9vs.4.0 p=0.013) SPPB (5.9 vs.
4.0 p=0.008) A SPPB  CONUT score (r 054
p=0.003) SPPB (r -0.41 p=0.028) ( 3) 2
4 High Low BNP (273 vs.522
p=0.046) SBBP (5.6 vs. 8.3 p=0.008) High
Low A SPPB (2.8vs.0.6 p=0.003)
TER(<2R)  HER(E28) [ aue
FHh (5%) 86+4 82+7 0.044
B (%) 78.6 50.0 ns
BMI (kg/m?) 20.6*x3.3 20.4+2.1 ns
YAEVYEER () 105 12+6 ns
FEHALER B #(8) 5+3 7+4 ns
LVEF (%) 45.9+14.2 43.6x15.4 ns
BNP (pg/ml) 492.6+403.0 285.31+212.8 ns
Alb (g/dl) 3.4%+0.5 3.2+0.3 ns
TLC (/pl) 1087.8+359.2 881.6+318.2 ns
T-cho (mg/dl) 155.0+=27.6 139.9+27.3 0.031
CONUT score 4.0+2.1 59+1.7 0.013
FIM (=) 95.8+13.6 93.4+12.3 ns
BAIREFSPPB () 8.2+2.5 55+2.5 0.008
BRIERS BB A 1 (kgf) 13.5+4.8 18.0+4.4 ns
BAIREFIE B (kg) 15.9+3.3 18.0+4.4 ns
BAIRFF6MWT (m) 240.91+139.6 222.51+-96.6 ns
MMSE (=) 23.8+=5.1 251+3.7 ns
GDS (=) 5.8+3.9 45+4.4 ns
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Low®(0-4)  High®(5-12)

n=13 n=15___Pvalue
F i () 85+5 83+6 ns
B (%) 25.0 66.6 0.062
BMI (kg/m?) 21.1+2.9 20.0+2.5 ns
YNEVYEREB %(8) 10+6 12+6 ns
FEHAL=EE B /(1) 5+3 64 ns
LVEF (%) 43.4+16.3 45.9+13.5 ns
BNP (pg/mi) 522.4+405.5 273.3+206.2 0.046
Alb (g/dl) 3.6+0.3 3.0+0.3 <0.001
TLC (/ul) 1095.3+366.0 888.8+314.7 ns
T-cho (mg/dl) 161.8+26.5 135.1+23.5  0.009
CONUT score 3.2+0.9 6.5+1.6 <0.001
FIM (=) 97.1+13.7 92.4+12.0 ns
B34 B SPPB (1) 8.3+2.5 5.6+2.5 0.008
Btk B B (kgf) 15.7x5.4 13.6+6.3 ns
BAIREFE B (kg) 15.8+3.3 17.9+4.4 ns
BAREE6MWT (m) 2459+1454 218.5+88.6 ns
MMSE (=) 23.5+55 2541+34 ns
GDS (=) 5.7+t4.2 4.8+4.1 ns
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