Patient Management through BWA:
The Medical Value of Accurate Body Composition Analysis
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A Z=L/A
whereby

1 Z = impedance
L = length of the conductor (cm)
A = cross-sectional area (cm2)

\J

Fig. C.1 The resistance of a cylinder Fig. C.2 The electrical circuits of the human body



body length2

Water content = impedance or
Height?2

Total Body Water = impedance, abbreviated
Ht2

TBW = Z

This formula is the base for the calculation of the Total Body Water.



510 Utilization on HD patient
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CAS E 1 InBody [INBodyS10] InBOdy Body Water

[InBodyS10]
| ID ' Height ‘ Age Gender | Test Date / Time ID | Height Age ‘Gender‘ Test Date / Time
_ 191022-1 |170cm |54 | Female | 19.10.2022. 12:26 191022-1 | 170cm 54  |Female | 19.10.2022. 12:26
Body Composition Analysis 7 Body Water Composition
79 e I WaterControl & e Body Water Composition
TOtaIBOd Water (L) ) 37’2 TBW L 70 80 90 100 110 120 130 140 150 160 170 %
y (31,7~38,7) 47,0 ECW Ratio 0.385 -26L / 674«g Total Body Water I — 37 2 Total Body Water 3720 ( s17-387 )
Protein 9,2 (40,7~49,7) 50,0 ECW Ratio 0.395 -20L / 68,0kg ICW o™ @ @ 1 m m 50 w0 e 10 1o % Intracellular Water 2131 ( 196~240 )
(8,5~10,3) (43,1~52,6) 70,0 ECW Ratio 0.405 -14 L | 686 kg Intracellular Water I 01 3 Extracellular Water ~ 15,9L  ( 12,1~147 )
. 3’60 non-osseous (52,8,__71 ,4) . § . : i . . r r r . . R
Minerals (ko) (2.92~3.58) *The water control item shows the water level to be controlled ECW | 7 80 0 100 10 120 130 140 150 160 170 % Segmental Body Water Analysis
d d based on the extracellular water ratio. This item shows the Extracellular Water I I e 15,9 .
; g e ’ Right Arm 247 L 1,42~2,14
BodyFathass (@  20:0 water level which varies as the extracelular water ratio s . : )
(12,4~19,9) set differently according to the presence or absence of ECW Ratio Analvsis Left Am 248L ( 142214 )
. complications as described ina paper published in the ‘ y S Trunk 19,0L ( 146~178 )
Muscle-Fat Analysis - 2008 Journal of the Japan Society for Dialysis Therapy (JSDT). Under | Normal | =~~~ Over Right Leg Sige § s )
rn . 0,320 0,340 0,360 0,380 0,390 0,400 0410 0420 0,430 0440 0,450
D ; . — : : : . , , ECW Ratio S S 1 I —— () 426 Left Leg 521L ( 507619 )
Welght (kg) 55 70 85 100 115 130 145 160 175 190 205 % Segmental Body WaterAnaIysis i
N E——— 70,0 Body Composition Analysis
SMM (ka) 70 8 9 100 110 120 130 140 150 160 170 % Right Arm 2470 (14221 ) Segmental Body Water Analysis Protein 92kg ( 85103 )
Skeletal Muscle Mass I 25,8 Left Arm 2’48 L ( 1,42~2,14 ) i ;f-{ . 3 6,0 . N
Body Fat Mass (kg) 40 60 80 100 160 220 280 340 400 460 520 % Trunk 190L ( 146~17,8 ) 40 60 s;c: 1607 150 140 160 180 200 220 240 % — ’ ol i ' )
L ———— VX {] i 508 Right Arm © I N P P . D 47 Body Fat Mass 20,0 kg ( 124~199 )
L 5,07~6,19 s
Obesity Analysis flg:thtLLeg 5’21 ( ) 4 60 8 100 120 140 160 180 200 220 240 Y% FeLEfBS s 90,0kg ( 431-526 )
L 5,07~6,19 I o
: y — - Re = - . ’ ( ) LeftArm ) o e o o s 248 Bone Mineral Content 3,01 kg ( 241-295 )
Norma esearch Parameters —————————————
y 4 s ! 4 Y 4 y 4 ) 4 ' Y ( 0 i 2 3 7 5 5 70 % Muscle-Fat Analysis
BMI (ki) (/00 130185 215 250 W0 350 400 450 500 550 Intracellular Water 21,3L  ( 19,6~24,0 ) - o[ © & o 10 10 120 10 10 10 160 170 %
R Ly I N P runk I I e S :
e . ! . . ,24’2, . . . . . Extracellular Water 159L  ( 12,1~147 ) 19,0 Weight 70,0kg ( 528~714 )
B O it 555 %% wsabemonite 1450 e (rete-test) Rghtleg | ?_ o T B W e W W 7% SueslMedeliss 2581 ( 2000 )
i ] st G ight Leg I 5 08
aist Circumference 96,4 cm Soft Lean Mass 47,0kg ( 407~49,7 )
Segmental Lean AnalySiS Based onideal weight memmmm  Based on current weight s s Visceral Fat Area 124,8 cm? Left Leg Q) 7(;0_90. B 120(; e 129 120 140 0 169 20y 6 BOdy Fat Mass 20,0 kg ( 12,4~19,9 )
Norma 26 liE Bone Mineral Content 3,01 kg ( 2,41~2,95 ) . Obesity Analysis
. 40 60 8 100 120 140 160 180 200 % Body Cell Mass 30,6 kg ( 28,1~34,3 ) BMI .
Right Arm (ko) 3,14 ’ i Si 24,2 kgmi( 185-250 )
g o — 1 0,408 A Cleuriferacs. 29,1 em Segmental ECW Ratio Analysis o 08 1 s ]
40 60 80 100 120 140 160 180 200 % TBW/FFM 74 .3 % L , ’ ’
LeftArm (kg 3,14 0,415 ’ . 08 Research Parameters
(%) ——— — 1332 . . SMI 6,7 kg/m Over [ 0,42 Basal Metabolic Rate 1450 kecal ( 1418~1651 )
70 80 90 100 110 120 130 140 150 % .
Trunk ((k/g)) P —— (s —— D/, () 0,426 Reactance F 0,41 S Visceral Fat Area 124,8 cm?
£ =y RA 1A TR RL LL Body C kg ( 281~34,3
: ’ 1o 120 130 140 150 % Xc@ 5w 54 49 02 52 33 Sliahtly O [ 9% e 000, 1§ el
Right Leg ((og)) 0,432 50w 88 65 03 75 72 ightly Over | 030 Am Muscle Circumference 25,6 cm
Left L ke) 110 120 130 140 150 % 0432 250zl 70 45 00 56 62 . ;BM\:V/FFM 72,:; " a
e e g L [ kg/m
9w ’ Segmental Phagf Angle Normal
Reactance
ECW Ratio Analysis . . RA 1A TR RL LL
; RA LL Right Arm Left Arm Trunk Right Leg Left Leg Xce@) Swiz| 54 49 02 52 33
ECW Rati 0320 0340 0360 0380 0390 0400 0410 0420 0430 0440 0450 18] 50wuz| 24 - 18 18 228$ﬁ ?g 22 83 ;g Z;g
atio I IS 50 S O W—— (426 Impedance Body Water Composition History
. RA LA TR RL IL My pegR
. . . k)| 70,0 RA LA TR RL LL
Body Composition History Z 12240 2194 14,9 251,0 2387 Weight ( o
Sy 221,9 2157 147 2476 2365 Ky lapl228 2154 189 20 298,70
We|ght (kg) 70,0 50 112 209’4 206,1 14’7 238,4 229’9 TBW o 372 Sz 221,9 215,7 14,7 247,6 236,5
p TBW A 5012/ 209,4 206,1 14,7 2384 2299
25012 199,8 199,3 13,9 230,0 220,4 Total Body Water 250 1998 1993 139 2300 2204
50011,|195,5 196,2 13,5 226,0 2159 IcHz] = : v ' :
SMM ko)| 25,8 10001121903 192,7 13,4 220,5 210,7 ICW ol 21,3 S00uk 1955 1962 13,5 26,0 2150
Skeletal Muscle Mass [ ] p . . P Intracellular Water L) 1000 x12/190,3 192,7 13,4 220,5 210,7
[Adhesive Type , Lying Posture , During Dialyse ] ’ ; : ’
. 28.6 159 [Adhesive Type , Lying Posture , During Dialyse |
Er?n't: Body Fat ( A)) .’ El(rzccwular Water (L) .’
: 0,426
ECW Ratio g ECWRatio | 9420
™Recent OTotal i2z6 W Recent OTotal " issa

Female, 54 years old, I70cm, 70.0kg, Diabetic, Hypertensive Acute Renal failure, on CRRT



Dry Weight Check

General People

ECW/TBW = 0.380

HD Patients

ECW/TBW > 0.390

Ty

P T Over-hydrated Extracellular water
——— (e T
Extracellular water Extracellular water Normal Extracellular water
ST S
\______—/ v
Intracellular water Intracellular water Normal Intracellular water
Water Control ——— =
ECW Ratio 0.385 -26L / 674 kg Based on normal ECW/TBW rate, extracellular water removal amounts can be calculated for a return to normality;
that is, over-hydrated extracellular water. Dry weight can be calculated by subtracting over-hydrated extracellular
ECW Ratio 0.395 = 210 L / 68:0 kg water from current weight.
ECW Ratio 0.405 -14 1L | 68,6 kg R e | = . :
*The water control item shows the water level to be controlled ARERRDAIRE (noory S ELSTRE (ONTO) MM x| el e
based on the extracellular water ratio. This item shows the The optinal rato of exracelular water to total body weter (ECW/TBW) B o G NN ]
i ; n determined by bloelectrical impedance analysis (BIA) for setting dry — e ® ®
water level which varies as the extracellular water ratio is weght in hemodialysi patents M e
set differently according to the presence or absence of S Tkaca”, Tk S| Yeno Ard”, o A

complications as described in a paper published in the
2008 Journal of the Japan Society for Dialysis Therapy (JSDT).

Normal health people usually have 0.380 as a normal value of ECW/TBW, however, this study is indicating dialysis patients
with other complications should not consider 0.380 as a normal value. For exampie, normal ECW/TBW value of dialysis
patients with neither diabetes or hypoalbuminemia are considered to have 0.385, dialysis patients with either diabetes or

have 0.405 as their normal range. Different adjustment of DW is required for the patients with complication disease

Dialysis patients with diabetes or hypoalbuminemia have higher ECW/TBW
value and this need to be considered when determining DW.



Dry Weight Check

— - RS 007) : S81~588, 2007 (Kg)
R ¥ 75
70 4
EREAH SR E (InBody S20) A BV - DASITRED o5 1
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m-u
Assessment of body fluid component in hemodialyzed patients using a &
Water ContrOI body composition analyzer (InBody $20) :Can the bioelectrical impedance Py
ECW Ratio O 385 . 2’6 L / 67,4 kg method be a marker of dry weight ? N | | ‘ | .
Nab;'ﬂ_lro S:asa'm'--'. Koush Ugno'-. Takeshi Shirgishi®', Munshiro Kung®', Eiko Nakazawa*?, 35 &0 45 S0 55 B0 65 70 75
ECW Ratlo O 395 = 2,0 L / 68,0 kg E::D"SEI ""':l:agur:rc' Afﬂl\-'l\:'Eﬂ"r“Pdea"nfi'- gy, Jicki Medical Usiversaty®? c DW (K
B 7 Relationship between the BIA-DW and
I he cDW
ECW Ratio 0.405 -1,4L / 68,6 kg e

*The Water Control |tem ShOWS the Water |e,v.e| tO be ContrO"ed DW is determined by subtracting the water volume when the patient's ECW/TBW fall under 0.380 from the current weight.

based on the extracellular water ratio. This item shows the water and the 120 of ECWITBL. F1om he eraph abeve. D obtamed from InB06y viors called BIADW and 1 was

water level which varies as the extracellular water ratio is compared with the DW obtained by using CTR, hANP, IVC (cDW). And those two factors show significant correlation each
set differently according to the presence or absence of ofher {=0.99, p<0.001).

complications as described ?n a paper p.Ub"Shed inthe 99% of correlation between the dry weight
2008 Journal of the Japan Society for Dialysis Therapy (JSDT). from InBody and from clinical methods(hANP, CTR, IVC)



Severity Check

Segmental Phase Angle
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Intensity & Healthiness of cellular membrane makes Phase Angle higher,
whereas malnutrition & aging can cause Phase Angle decreased.

Intact cells with high membrane integrity - )
high phase angle Damaged cell or low cell density -

low phase angle
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Circulation Check

Segmental ECW Ratio Analysis

- 0,43 0_,_4‘2_6

- 0,42
Over ot
o1 0408

- 0,40

Slightly Over

- 0,39

- 0,38

Normal
F 0.37

- 0,36

Right Arm Left Arm Trunk

Right Leg

Left Leg

Importance of management of Blood Circulation in HD Patients

Nephm gy

Central Vein Stenosis: A Common Problem in Patients
on Hemodialysis

Figure 1. Anatomic distribution of CVS. The majority of CVS was
at the SCV-CV junction (38%), followed by BCV (20%), SVC (24%),
and SCV (9%). CVS, central vein stenosis; SCV, subclavian vein;
BCV, brachiccephalic ven; SVC, supenor vena cava; SCV-CV, SCV

Early detection of blood dot could prevent further

problems, but if failed to detect in early stage, it could
cause blood vessel occlusion so that it needs to be cut
out or inserted artificial blood vessel which will then

need surgery.



Circulation Check

.

RA: 0.402, LA: 0.383
- 0.019 difference,

Blood Flow Meter
Results = OK

/

-

%

Further Medical
Check-up

\

y

CVS(Central Vein Stenosis) Monitoring

/

.

B

Blood Clot at RA in
early stage & Surgery

A

Difference:
0.009




CAS E 2 |nBOdY —— InBDdy Body Water

[InBodyS10)
‘ ID ‘ Height ‘ Age ‘ Gender | Test Date / Time | ID | Height Age |Gender| Test Date/ Time
-] 191022-2 {80cm |56 |Mele | 10.10.2022. 12553 191022:2 180cm |56 |Ma | 19.10.2022. 12:53
Body Composition Analysis Body Water Composition
Fat Free Mass | Weight | I |_Normal s
30,4 Water Control N B G NN a0 e e Be Moy any % DONvemercolmposiion
Total Body Water 1) ’ 39.4 TBW L -l g '
(40,0~49,0) 499 ECWRatio 0.385  -22L / 54,8 «g Total Body Water —— 30 4 Total Body Water 3941 ( 400-490 )
Protein «p 99 (515-629) 53,2 ECWRatio 0.395  -15L / 555k oW ol ® % % w o @ 1o wo i o no % [nvaceluiarWater  229.  ( 28-304 )
(101?"'13:1) (54:5"‘66:6) 57:0 ECW Rauo 0405 iz 0|9 L ,r 56'1 Kg Iotraceflular Water -. 22'9 Exnce"ular Water 16,5 L ( 15,2~186 )
NOT-0SSE0US 60,6—-82’ 0 v v T r v v Y T T T Y -
Minerals (kg) G %?353) ¢ ) “The wter control tem shows the water level to be controlled ECW @w| 70 8 90 100 110 120 130 10 15 160 170 % Segmental Body Water Analysis
. 3 8, based on the extracellular viater ratio, This item shows the Ftracellular Water I 16,5 Right Arm 2511 ( 226306 )
Body FatMass (k3 = water level vihich varies as the extracellular water ratio is G
BEAT1) - setdifferently according tothe presence or absence of ECW Ratio Analysis LeftAm S B R
} . complications as described in a paper published in the — - E=T Trunk 19,0L ( 191~233 )
Muscle-Fat Analysis n ia ! ——— . - P i 2 )
M le-Fat Analy 2008 Journal of the Japan Society for Dialysi JSD Right L 6441 ( 665-813 )
_ N ] . 0320 0340 0360 0380 0390 0400 0410 0420 0430 0440 045 9 g ' 2 -
e e e ECW Ratio I — s s ——— 0 418 LeftLeg 6,311 ( 665813 )
= Ki 55 70 85 100 115 130 145 160 175 180 205 % .
Weight  (10) | s 57.0 Sf:gmental Body Water Analysis | Body Composition Analysis
(ka) 70 80 80 100 110 120 130 140 150 160 170 % Right Arm 2511 ( 226~306 ) Segmental Body Water Analysis Protein 99k ( 107-131 )
Skeletal Muscle Mass . 27,9 Left Arm 2,35 L ( 2,26~3,06 ) _ Minerals 3 93 kg ( 3.71~4.53 )
80 100 160 220 280 340 400 460 520 % s 55 70 85 100 115 130 145 160 175 190 205 % '
:_u::L ;i’z L E 19.1-23.3 3 Right Arm o — D 51 Body Fat Mass 38kg ( 86-171 )
Ignt Leg A4 L 6.65~8,13 v v . . . . - . : . . ~
Lafila 6311 ( ess-813 ) wl % 70 85 100 115 130 145 160 175 190 205 % Fat Free Mass 932k ( s45-668 )
Normal ; ’ o Left Arm 2 35 Bone Mineral Content 3,26 kg ( 3.05-373 )
Ima Research Parameters ————————————— . v . . . - . . - . . 2
BMI (kgh?) 100 150 185 220 250 300 350 400 450 500 550 Intracellular Water 2291 ( 248304 ) Trunk L 7(;:0 100 110 120 130 140 150 160 170 % Muscle-Fat Analysis
Sty Maa e E—— 7 G 19,0 Weight 57,0kg ( 606-820 )
, : i . : . i . : . . Extracellular Water 16,5L ( 152~186 ) : . : g . ; ] ! :
PBF (clo) 0,0 5,0- 61070 15,0 200 250 30,0 350 400 450 50,0 Basal Metabolic Rate 151 8 — ( 1312~1521 ) Right Leg (L) 70 30- 960 44‘00 110 120 130 140 150 160 170 % Skeletal Muscle Mass 27'9 kg ( 30,6~37.4 )
Percent Body Fat | | : ’
Waist Circumference 70,0 cm ——— Soft Lean Mass 499kg ( 515-629 )
. 70 80 90 100 110 120 130 140 150 160 170 A
Segmental Lean Analysis Based onideal weight mmmm  Based oncuzcniweightmmmm  ViSCOral FatArea 35,7 cme Leftleg ' \mmmm 6 31 BodyFathess 38Ky ( 8611 )
L 1 [ Normal | ECW Ratio Bone Mineral Content 3,26 kg ( 3,05~3,73 ) Obesity Analysis
! L y ) 1 3 ' 5 7 ~ - ST a 2 BMI ~
Right Arm  (kg) jeemme———p— 550 * MR g Sy ‘?e" i 3281; 1 M55 ] Segmental ECW Ratio Analysis 17,6 kgmi( 185-250 )
(%) —— — — g 1 ’ Am Circumference - . PBF 6,7 % ( 100~200 )
Left Arm (ko) pem— 3 00 M0 TBW/FFM 4,1 % B 0421 0423 0.424 Research Parameters
(%) 110,5 ' SMI 6,9 kg/mi Over ; Basal Metabolic Rate 1518 keal ( 1312~1521)
70 80 a0 100 110 120 130 140 150 % - 2
Trunk (k) ——— 4 1 0,421 Reactance 047 Visceral Fat Area 35,7 cm
(%) 111,1 RA # R 1L Lo40 0,397 0.396 Body Cell Mass 328kg ( 355-435 )
- FOLB0. . OO dG0; Gfi0p 4200 4360 da0  AR00 Gk Xc@ 50| 66 66 05 53 56 Slightly Over Ed s Am Muscie Creunference. 25,6 cm
Right Leg ‘(‘;3)’ e m— 8, 15 —_— 0,423 50| 149 152 11 109 106 [l TBW/FFM 74,1 %
e o) i 8y 0 M0 B 0 B0 0= 10,8 416 08 48 50 038 M 6.9 kg
eft Le g) e—— 7 ;
9 (%) | 105,8 : Segmental Phase Angle——————————— Normal L 037
LB Reactance -
N Rati alvet o H - RA LA TR RL LL
ECW Ratio Analysis Right Am  Left Arm Trunk RightLeg  Left Leg Xc@) Suiz) 66 66 05 53 56
T | Normal | RA LA TR RL ILL 50w 149 152 11 109 106
. 0320 0,340 0360 0380 0390 0400 0410 0420 0430 0440 0450 g0 50| 34 32 48 25 24 W oo ST Sz 25012/ 118 116 09 48 50
ECW Ratio I o s s e ——— ) 418 VinEdics Body Water Composition History Kipadiiice
RA LA TR RL LL Weight o | 57,0 RA LA TR RL LL
50dy Composition History Ly liz|271,4 2026 147 2559 2689 e Zy 12714 2926 147 2559 2689
5112|268,2 290,0 14,4 2531 2659 511,/268,2 2900 14,4 2531 2659
Weight (@) 57,0 5011,/250,6 272,0 13,2 240,5 2537 TBW =~ | 394 S04 250.6 2720 132 2405 253.7
2501, 234,0 2547 11,8 2277 2411 : 250151.1234,0 2547 11,8 227,7 2411
50014122281 2483 11,2 2237 2368 IcW 229 500151, 228,1 2483 112 2237 2368
SMM o) 27,9 10001a2/221,5 2423 10,5 2202 2328 e | o 1000112 221,5 242,3 10,5 2202 2328
eletal Muscle Mass [Adhesive Type ., Lying Posture ] [Adhesive Type . Lying Posture ]
PBF )| 6,7 | 155
Percent Body Fat L ]
. 0,418
ECW Ratio O,J‘1 8 ECW Ratio I °
022 ; ; ; : WRecent OTotal e

&Recent OTotal  j2es

Male, 56 years old, 180cm, 57.0kg, Blood Disorder, lleostomy, Malnutrition



Sarcopenia

Muscle-Fat Analysis

Skeletal Muscle Index

Table 5. Diagnosis of sarcopenia: measurable variables and cue-off points

] Normal
. 55 70 85 100 115 130 145 160 175 190 205 %
Weight (kg)
I 5?,0
SMM (kg) 70 80 90 100 110 120 130 140 150 160 170 %
Skeletal Muscle Mass L[]
eletal Muscle Mas: 2?,9
' | 160 220 280 340 400 460 520 %

40 60 80 100
Body FatMass (k) L »
SMI

6,9 kg/m

Criterion Measuroment Cut-off points by pender Reference group defined Ref
micthod
Muscle moss DXA Skeletal muscle mass ndex (SMI) Based on 2 5013 bebow [
.'.-".H\ﬂq!u,mlu skeberal muscle mass h_-'.;hr": mcan of voung aduales
Menc 7.26 kg/m” (Rosetta Study)
Women: 5.5 kg/m”
SMI (ASM height’) Based on sex-specific 17
Mlen: 7.25 kg'm’ bowese 2P of snady
Women: 5.67 kg/m® group (v = 2076}
S (ASM |=-u|,'_!'ll'-i Bascd on SCN-SPCE isc ffr!‘|
Men:  7.23 kg/m” bowese 20%% (Health
Women: 567 kg m VB Soudy)
Resiclaals of Bncar regression on Based on -‘u,--;--.r"-,-rll-';( (L
appendicular kean mass adjusted for far bowese 2076 (Hcalth
mass a5 well a5 heighe AR Snady)
Mlenc 229
Nomen 13
BIA SMI using BIA pradicted skeletal musde mass Based on 2 51D badow I8]
(BM) equation (SM 11-.1i.:h|:'l'_- mican of voung adules
Mlenc B87 kg/m’ m study group (v = 2R
Women: (.42 kg 'mt
N TT LSIT SrHUTe Thoooe T Based on statisheal anabysis 119, 67]

of MHANES 1 dsta on

older (26 VCArs) mn

not appendicular mascle mass
(absohute muscle s '|'u.'|',:|l1"_-
Men: and women
Scvere sarcopenia SH50 kg m”
Moderate sarcopenia 8.51-10.75 kg/m’
ormal musche 210,76 kg /m’
Woonen: 2
Severe sarcopenta Z5.75 kg m M I " 8 BTKQI
Munderang A NCOCNEL 5.76-073 kg/m a e' . m

Mormal musch =i ThH kg-'m"

SMI (by InBody)

Female: 6.42kg/m?

Diagnosis of Sarcopenia Cut-Off

Absolute evaluation on standard weight

mma Research Parameters
wiemiE ¥ 1.6 xs [(195-23.5)}—>
Skeletal Muscle Mass (SMM)

Sarcopenia

Impact of Sarcopenia on Survival in Patients 30~
Undergoing Living Donor Liver Transplantation

T. Kaido*, K. Ogawa, Y. Fujimoto, Y. Ogura, =

K. Hata, T. Ito, K. Tomiyama, S. Yagi, A. Mori
and S. Uemoto
Division of Hepato-Biliary-Pancreatic and Transplant

Surgery, Department of Surgery, Graduate School of
Medicine, Kyoto University, Kyoto, Japan

104

American Journal of Transplantation 2013; XX: 1-8

o LSS
F P P P

Male Standard WTx47% Female Standard WTx42%

Figure 1: Ratios of the skeletal muscle mass values to the

standard mass on admission.

dual-photon absorptiometry. Am J Clin Nutr. 52(2):214-8, 1990



Sarcopenia

[ECW/TBW ) 0.400]

ECW

ECW

[Case 1. Increase in ECW]

Acute Kidney Failure
Kidney Disease
After Sugery
etc

[Case 2. Decrease in ICW]

Malnutrition
Aging
Cachexia
ALS
etc

2 Possible causes for increase in ECW

ratio




Sarcopenia
Interpretation of cases with ECW/TBW>0.400

When Extracellular water(ECW) increase is the cause When Intracellular water(ICW) decrease is the cause
170 / Female / DM 160 / Male / Muscular dystrophy & Dilated cardiomyopath
ystropny yopatny

MR BA ey vow e o - _. — =

- b e e i - S < S——

MEUow W) t 20 5 19. 221 4 —_——— m'.‘“h&“m Y ] ar =
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Use of Bioelectrical Impedance Analysis for Nutritional Treatment in Critically Il Patients

Sensitivity

04

Yeon Hee Lee' and Jae Myeong Lee’

Food Service o Oimical Nutnton Team Aoy Unnveraty Hosptal TDepatmers ¢ Sergery. Apu Urrversty School of Medome, Suwon, Kores

Patients in the intensive care unit (ICU) easily have large amounts of
extracellular fluids, such as edema or ascites, because of cardiovascular
instability under septic conditions and also have high risk of malnutrition
while staying in the ICU. Traditional nutritional assessment parameters like
body mass index have a limitation in ICU patients due to muscle atrophy
and decrease of lean body mass. Bioimpedence analyses (BIA) can be T T T T T T
used to assess body composition and are useful in performance of 00 02 04 06 08 10
nutritional assessments in ICU patients. BIA can simply and noninvasively 1-Specficity

estimate body composition (total body water, extracellular water,

intracellular water, body cell mass, and free fat mass etc.) by sending a Fig. 1. Covariate-adjusted ROC curves for

weak electric current through the body. In particular, phase angle (PhA, BIA values (Reactance, Impedance and

phase difference between the voltage applied to the impedance and the Wholebody phase angle) and severity

current driven through it), one of the parameters of BIA, is related to cell .
membrane integrity or cell size. Low PhA can possibly imply malnutrition scorings (APACHE I, SOFA, and SAPS lll)

02

00

and PhA has been reported as a useful indicator of clinical outcomes or as mortality predictive tools. (Adjusted
prognosis of severe patients. Additional study with clinical application of values; age, gender, BMI)

BIA in ICU patients 1s needed in order to confirm the usefulness of BIA. \ /



CASE 3

InBody

[InBodyS10]

‘ ID ‘ Height ‘Age
191022-3 185cm 54

Body Composition Analysis

Gender
Male

Test Date / Time
19.10.2022. 13:21

4717
Body (L ' 477
Total Body Water (42,3-51,7) 60,9
124 (54,4-66,4) 64,5
i (kg) ; :
Protein (11,3~13,9) (57,6~70,4) 90,0
. 4 37 NON-0SSC0Us (64, 0,_86’ 6)
(kg) '
Minerals (3.91-4.78)
255
Body FatMass *9) :
i (9,0~18,1)
Muscle-Fat Analysis
wei ht (kg) 55 ?‘O EI5 100 1‘i5 150 11;5 1(’50 1';'5 1‘50 ZOIS %
g I — o)
SMM (kg) ?b BIO QIO 160 1;0 12‘0 1:;0 1&0 1%0 1(;0 1];'0 Y
Skeletal Muscle Mass [ 35’5
FatMass (ko) | %0 60 80 100 160 220 280 340 400 460 50 %
Body e —————
Obesity Analysis
s 100 150 185 220 250 300 350 400 450 500 550
BMI e (0) | s s s i 263
PBF (n/ ) 0,‘0 5“0 10‘,0 15’,0 ZC;,O 25‘,0 30‘,0 35’,0 40‘,0 45‘,0 SCII,O
Percent Body Fat ©) g 3

Segmental Lean Analysis

Based on ideal weight mm—

L = - :
55 70 85 100 115 130 145
S I 4,01

T
160

Right Arm  (kg) 0,368
(%) — — — ()6 3
55 70 85 100 115 130 145 160 175 %
Left Arm  (kg) 3,80 0,375
(%) 103,2
70 80 90 100 110 120 130 140 150 %
Trunk (kg) —— 30,1 0,396
(%) —— 100, 2
- 70 80 90 100 110 120 130 140 150 %
nght Leg (kg) 10,31 0,395
(%) 98,4
70 80 90 100 110 120 130 140 150 %
——— () D 0,420

Left Leg ((Kg)

%) —— 7 4

ECW Ratio Analysis
I

T T .. — T = T T T
0,320 0,340 0360 0,380 0,330 0,400 0410

ECW Ratio I — e . 0 397

Body Composition History

0420 0430 0,440 0450

Weight ke[ 90,0
koy| 35,9
Skeletal Muscle Mass [ ]
PBF N (%) 28.,3
ECWRatio | 0:397

19.10.22. :
i{ROC'E:I'I‘Z OTotal 1329

Male,

Water Control

ECW Ratio 0.385 091 / 891k
ECW Ratio 0.395 01 L [/ 89,9 kg
ECWRatio 0.405  +0,7 L / 90,7 kg

“The vaater control item shovss the water level to be controlled
based on the extracellular water ratio. This item shows the
water level which varies as the extracellular water ratio is
set differently according to the presence or absence of
complications as described in a paper published in the
2008 Journal of the Japan Society for Dialysis Therapy (JSDT).

Segmental Body Water Analysis

Right Arm 3,111 ( 239-323 )
Left Arm 3,021 ( 239-323 )
Trunk 2361 ( 202-248 )
Right Leg 8,07L ( 7.03-859 )
Left Leg 8,06L ( 703859 )

Research Parameters —————————————
Intracellular \Water 288L ( 263~321 )

Extracellular Water 189. ( 16,1-19,7 )
Basal Metabolic Rate 1764 kcal ( 1857~2188 )
Waist Circumference  105,4 cm
Visceral Fat Area 131,5cm?

Bone Mineral Content 3,59 kg ( 3,22~304 )
Body Cell Mass 412kg ( 37,6-46,0 )
Arm Circumference 35,3 cm
TBW/FFM 740 %
SMI 8,3 kg/ni
Reactance

RA LA TR RL LL
Xe@) Su| 167 186 19 136 90

33 12,7
Segmental Phase Angle
6,6°

RA LA TR
18] 50wHz| 77 52 89

RA LA TR RL LL
Zw 12914 2991 26,9 2790 266,2
Sz(282,0 281,0 26,2 269,2 2578
5012|2409 2478 21,1 2400 2435
2501122095 2201 176 2184 2298
500112|198,0 207,8 16,2 2127 2244
1000112/ 181,7 1924 140 206,9 2188
[Adhesive Type . Lying Posture ]

|nBody Body Water

[InBodyS10]

| ID | Height Age ‘
191022-3 | 185cm 54

Body Water Composition

|
|

Gender
Male

Test Date / Time
19.10.2022. 13:21

TBW (L T 8 % 10 10 D0 10 10 10 10 no % Eody Water Composition
Total Body Water I 47 7 Total Body Water 47701 ( 423517 )
W ol & o 100 1o 10 13 w0 1% 160 170 % Intracellular Water 2881 ( 263-321 )
Intracellular Water I 28 8 Extracellular Water ~ 18,91  ( 161~197 )
ECW L 70 80 9 100 110 120 130 140 150 160 170 % Segmental Body Water Analysis
Extracellular Water L L L 18,9 nghtAl'm 3,11 L ( 2,39~3,23 )
; , s Left Arm 3,021 ( 239323 )
ECW Ratio Analysis
. ot Trunk 236L ( 202246 )
. 0320 0,340 0,3' 80 0,390 0400 0410 0420 0430 0,440 0450 Right Leg 8,071 ( 7.03-850 )
ECW Ratio —— e . 0 397 Left Leg 806L ( 70385 )
. ' . Body Composition Analysis
Segmental Body Water /naIySIS Protein 12,4kg ( 113139 )
- - i Lt Sl . . ’ ; . . Minerals 4’37 kg ( 3,91~4,78 )
. yl 55 70 85 100 115 130 145 160 175 10 205 %
Right Arm ( I — e 3 11 Body Fat Mass 255kg ( 90~181 )
v T v T T T T T T ; — Fat Free Mass 64,5kg ( 57,6~704 )
L 55 70 85 100 115 130 145 160 175 190 205 % )
Left Arm I 302 Bone Mineral Content 3,59 kg ( 3.22-394 )
Trunk | © & e 100 10 120 130 140 150 160 170 % Muscle-Fat Analysis
run
M 23,6 Weight 90,0kg ( 64,0~866 )
Ri | ™ s 90 100 110 120 130 140 150 160 170 % Skeletal Muscle Mass  35,5kg ( 324-396 )
ight Leg I 8 07
: : : ; N : . ’ : ' : Soft Lean Mass 60,9kg ( 544-664 )
L) 70 80 90 100 110 120 130 140 150 160 170 % i
Left Leg —— 3 06 Body F?t Mass . 255kg ( 9.0-181 )
Obesity Analysis
4  ~NRKT : . BMI ~
Segmental ECW Ratio Analysis 26,3 kgmt( 185-250 )
PBF 283 % ( 100-200 )

043
042

Over

Research Parameters
Basal Metabolic Rate

1764 kcal ( 1857~2188 )

k041 Visceral Fat Area 131,5 cm®
i Body Cell Mass 41,2kg ( 37,6~46,0 )
Slightly Over 030 Amn Muscle Circumference 31,6 cm
' TBW/FFM 74,0 %
038
- S 8,3 kg
Normal =
Reactance
RA LA TR RL LL
Right Arm Left Arm Trunk Right Leg Left Leg Xc@) 51z 16,7 186 19 136 9,0
50wz 323 225 33 222 127
; 5 o . 25012 288 21,1 19 114 92
Body Water Composition History
Impedance
Weight (kg) 9(2,0 RA LA TR RL LL
Z©@ 1wiz|291,4 2991 269 279,0 2662
477 512 282,0 281,0 26,2 2692 2578
ey (L) A 50112|240,9 247,8 21,1 2400 2435
’ 250 112/209,5 2201 17,6 218,4 2298
288 500z 198,0 207,8 16,2 2127 2244
i | o 100011,/ 181,7 192,4 14,0 206,9 218,38
[Adhesive Type . Lying Posture ]
ECW w| 189
Extracellular Water L ]
ECWRatio | 23%
19.10.22.

WRecent OTotal 1255

56 years old, 180cm, 56.0kg, Gunshot wound, open abdomen, stroke and

hemiplegia
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Phase Angle as an Indicator of Baseline Nutritional
Status and Sarcopenia in Acute Stroke

Yoichi Sato 1, Yoshihiro Yoshimura 2, Takafumi Abe 1

Affiliations + expand
PMID: 34826661 DOI: 10.1016/].jstrokecerebrovasdis.2021.106220

Abstract

Objectives: This study aimed to investigate whether phase angle is an indicator of malnutrition and
sarcopenia in acute-phase stroke patients.

Materials and methods: \We conducted a retrospective observational study of stroke patients in a
single acute-care hospital. The phase angle was measured within 5 days after admission, and the
correlation between nutritional status and sarcopenia index was investigated. The cut-off point that
distinguishes malnutrition and sarcopenia was evaluated using the receiver operating characteristic
curve. The effects of the geriatric nutritional risk index (GNRI) and sarcopenia on the phase angle were
examined using multivariate linear regression analysis.

Results: A total of 211 stroke patients (140 men) with a median age of 74 (65-83) were included in the
analysis. Malnutrition was present in 38 (18.0%) patients, and 65 (30.8%) had sarcopenia. The phase
angle significantly correlated with GNRI, grip strength, skeletal muscle musss index, and calf
circumference in both men and women. The cut-off points for discriminating malnutrition were 5.05
for men and 3.96 for women, while the cut-off points for discriminating sarcopenia were 5.28 for men
and 4.62 for women. Multivariate linear regression analysis showed that the GNRI and sarcopenia
were independently related to the phase angle.

Conclusions: Phase angle is a useful indicator for distinguishing malnutrition and sarcopenia in
patients with acute stroke.



Mortality of Critical Care Patients and relation with
ECW/TBW, Phase angle

Phase angle and ECW Ratio measured by BIA,

Yoojin Lee', Oran Kwon', Cheung Soo Shin®, Song Mi Lee™

'Department of Clinical Health, Graduate School of Clinical Health Sciences, Ewha Woman's University, Seoul 120-750, Korea can be used for Critica"y i" patient,s
Department of Anesthesiology and Pain Medicine, Yonsei University College of Medicine, Seoul 135-720, Korea

*Department of Nutrition Services, Gangnam Severance Hospital, Seoul 135-720, Korea

nutritional status

Comparison of BMI, biochemical data, and BIA data between survivors and non-survivors

Variables Non-survivors (n = 8) Survivors (n = 58) p value
BMI BMI, kg/m” 227+2.3" 237 +35 0.30
Bio-chemical data  Albumin, g/dL 3.0+03 33+06 0.06
TLC, cells/mm’ 616.3 +330.9 1039.7 + 663.4 0.01°
Hemoglobin, g/dL 10.8+ 15 10.8 + 1.7 0.89
BIA data PhA, * 29408 41412 <0.01"
Total body water (TBW), L 3657+38 356+78 0.95
ECW/TBW 042 +0.01 0.40 + 0.02 <0.01
ObBody fat (9%BF), % 253+ 11.0 25.0+10.8 0.95
Skeletal muscle mass (SMM), kg 241427 258+6.3 0.23
Body cell mass (BCM), kg 28.7+3.0 30.4+6.9 0.28

BMI: body mass index, TLC: total lymphocyte count, BIA: bioelectrical impedance analysis, PhA: phase angle, ECW/TBW: extracellular water/total body water,
TBW/FFM: total body water/fat free mass.

"Mean + Standard Deviation; 'p < 0.01; *p < 0.05 Cl | M N utr HES 2015
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BWA

[BWA2.0]
D Height Age Gender | Test Date / Time
0064864499 171cm 50 Male 2024.10.09. 08:34

ECW Ratio Analysis

= 0.?:20 0.3l40 0.3'60 0.3:80 0.3'9(
ECW Ratio " (368

Whole Body Phase Angle

Proximal

) 50| 9.2

Bioeletrical Impedance Vector Analysis—

® Current data <O Previous data

Z(Xc/Ht)
High proportion 4- Low proportion
of cells of water
3 -

Z(R/Ht)

-4 -3 4
-3 .

High proportion Low proportion

of water 4 of cells

Ref. values from InBody



Bioeletrical Impedance Vector Analysis—

@ Current data < Previous data

BWA
Body Water High proportion 4-

\lifell) of cells
Height Age Gender| Test Date / Time
— 167cm 78 Male | 2024.10.09. 14:08 3"

ECW Ratio Analysis

ECWR . 0.3'20 0.3'40 0.3'60 0.1;80 0.3'90 0.4'00 0.4'10 0.4'20 0.4:30 0.4'40 0.4'50
atio I N P e e e ) 419

Whole Body Phase Angle -

Low proportion
of water

Proximal 4 3

) 50l 3.8°

High proportion
of water

Low proportion
of cells
Ref. values from InBody



B WA Bioeletrical Impedance Vector Analysis—

@ Current data < Previous data

[BWA2.0] Z(Xc/Ht)
ID Height Age Gender | Test Date / Time High proportion 8 7 Low proportion
241009-2 180cm 53 Male | 2024.10.09. 14:28 of cells 7 - of water
6_
ECW Ratio Analysis i_
) 0.3120 0.2;40 0.3‘60 0.3'80 0.3'90 0.4‘:00 0.4'10 0.4'20 0.4'30 3°
ECW Ratio IS IS s o N N N 0 421 95%
75%
- Z(R/Ht)
Whole Body Phase Angle 87 6 5 -4 32 3 456 7 8
Proximal '
Py 50ur 44 -
o 4
5 4
6 -
High proportion 7 - Low proportion
of water q of cells

Ref. values from InBody



InBody sody water

e

Height
- 162cm

| Age
| 72

| Gender
' Male

Test Date / Time
14.08.2024. 17:56

80.2
._

Body Composition History
77.0

[INBodyS10] WEight (kg) —o— 7__2.4 7_1.2 7'1._0 70.0 71._2 68 6
& -0
379 37.1
33.5 33.4
gﬂﬂmm Mass (kg} *- .\.— %lﬂ. 32._4 32'_5 o— %24
187 164 161 20.0
% 14 1 : : 15.5
En:Buermi}* Fat e 1 .LZ 1_(1_:_3 _../’._ —& '——""".
0.430 0.423 (0418
ECW Ratio oo o~ 0406 0405 391 0.389 0.391
—@ @

-~

Body Water Compbsitioﬁ Hist(:n*y

Weight (kg)

TBW (L)
Total Body Water

ICW (L)
Intracellular Water
ECW o
Extracellular Water

ECW Ratio

80.2

o= 10 724 712 710 700 712 686
—e * ® ® o— — @

53.7

of 920 468 432 443 435 443 403
—— 8- —0— o ¢ —®

30.6  30.0
27.2 26.4 265 27.1

° o212 256 26 > . 248

23.1

o 240 196 176 179 170 172 160
—9- @ L 2 —@ @ @

0.430 0423
o . 0-_118 0.406 0.405 (391

0.389 0.391
o °

—& — —o
Tf 07.12.23. 12.12.23. 19.12.23. 23.01.24. 23.01.24. 06.02.24. 04.03.24. 14.08.24.
RBCEI’I’[_ DTﬁTH] 18-54 1266 * NNAR ' 22:4n : 22NA : 2164 : nNn14 : 417-'GA
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