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Serial changes in body composition in patients with
chronic renal failure on peritoneal dialysis
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* Department of Nephrology, Tokyo Medical University,

** Department of Science Life Management, Tokyo Kasei Gakuin Junior College, Tokyo, Japan

Nutritional status is one of the most important factors affecting mortality and morbidity in chronic
dialysis patients. There are, however, few data on serial body composition changes in these patients.

To investigate serial changes in body composition in patients on peritoneal dialysis, we measured
intracellular fluid volume (ICF), extracellular fluid volume (ECF), body protein volume (BPV), body fat
volume (BFV) and bone mineral content(BMC) using multifrequency bioelectrical impedance analysis
(MF-BIA). MF-BIA was performed in 35 patients, consisting of 21 men and 14 women with a mean age
of 51.3+10.9 years, before and after one year of observation.

At the baseline in male patients, ICF was 37.0+3.4 %, ECF 19.7+1.6 %, BPV 20.7+1.7 %, BFV 18.1
+6.6% and BMC 4.54+0.4 % of body weight, and in female patients ICF was 34.4+2.6 %, ECF 17.8 £
1.9% BPV 19.0£1.6%, BFV 24.4+6.2 % and BMC 4.5+0.4 % of body weight. In the group of patients
whose body weight increased more than 3 kilograms(n=9), the increase rate of BFV was 32.3+20.2 %,
significantly higher than that of the other segments (p<<0.001). On the other hand, in the group of patients
whose body weight decreased more than 3 kilograms(n=5), each segment showed the same extent of
decrease and there was no significant difference in the decrease rates among each segment. In the group
of patients whose body weight was stable(n=21), changes in each body composition segment were
extremely small.

It could be concluded that the body weight increase is due mainly to increase in BFV and body weight
decrease results from a concurrent decrease in each body composition segment in peritoneal dialysis
patients.
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PHWIEZREmA > ©—% A 437 (multi-frequency
bioelectrical impedance analysis : MF-BIA ) 234 % 4%,
Wb TR, FEHRIERANCHIE S TRE CHIERE b
S, MFE-BIA 3 TIRRFH R 2 #i fg P & (ICF), A
fastwis (ECF), #EAE, HIENSE, & 3427 VvEo
5007 XY MNIHITT 5 2 ESTREOT, il 7n ok
FHM DS TBE T D B o

bbbk, H L WREFNHEE LT MF-BIA ki X 9
HERsZERT (PD) B3 DT ATV TIeikE L T & 127, K
BT BE ORBFZIE S O—D & U TRBREOET
BHTFENTWED, Ok RBRICBWT, BRI
PD %D BC {IE 2T WAB 2535 & 1&, &EE
FHORENE L AFREHEMN T2 2 CEEEFZ 6N
%, #ZT4E, PDEEZED | F£HTO BCEIZOWT
WE L7z,

5 |
TRIE, HEEIR L T 3 A kiERRENT PD % 35 4
(521 £, ik 14 £4), BEERGWHI 4 4, P95 51.3+
109 5%, BHTE 3261271 ZHTH 2, MREFEDOBL AV
F—Hr R (BFEHEERIE) X 30.2+2.2 keal/kg/day,
EAERTEIL 1204004 g/kg/day Th %, R E(HE
i3 Table | DED TH 5,

Stz MF-BIA 2 (In Body 3, /N4 4 A_—2#) T
AR T 2 38 A, 1 EM D BC Z{BIZ DWW THRETL 72,0
BIA k1, BERCHBEBERLZEAWT 2L LD HHKD
BESIEFEZME L CTBC 253 2 HETH S, TDHEK
JFHEIX, BHROEBN, T4bbBEBSIETIBMMENOX - IE
fifi « FERERER > D EBERICL > THEE B Z L 2FHL Tw
%, WEEE L, ICF, ECF, hEHE, K=, & -
FINEDSODET AV NTHD, REOHTERE - H
WA 270, @EHEFH I/, 3HETHKEZ
B2 CE VT EIRENE2fTo7, $72, BEEZETHT,
BRI EERCHEL, RFICL 2ZH 2K L1, PD
BETOHEL, BETROTR 21T VIEIEN 2 22 ORE &
L, B 3IRMRE L 2B S TITo 7z, Sat LB X Stu-
dent’s 7-test, Paired’s t-test, ZfE[E] Lg% Fisher’s PLSD
FRAE % 7z,
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Table 1. Characteristics of the patients at baseline
Males (n=21) Females (n=14)
BUN (mg/dl) 64.0x15.8 61.6x13.9
Cr (mg/dl) 13.8£3.2 [1.2£2.3*
K (mEa/1) 4.2+1.0 4.3+0.6
P (mg/dl) 6.2%+1.3 5.9%1.1
Ca (mg/dl) 8.8%+0.9 9.0%£0.9
Alb (g/dl) 3.7%£0.6 4.0+0.6
TF (mg/dl) 195.7£35.5 205.2+33.7
Ht (%) 30.6x4.9 32.5x3.5
Hb (g/dl) 10.1£1.7 10.7£1.2
T-Cho  (mg/d/) 190.5+43.7 229.9+34.2**
TG (mg/dl) 172.9£78.3 257.1+169.8
HDL-Cho (mg/d/) 39.0£14.3 47.7+17.3

*p<0.05, **p<0.0l

Table 2.
with chronic renal failure on peritoneal dialysis

Body composition analysis at baseline in patients

Males (n=21) Females (n=14) p value

ICF (%) 37.0x3.4 34.4+2.6 p<0.05

ECF (%) 19.7£1.6 17.8%£1.9 p<0.0l

Body protein 20.7%1.7 19.0+1.6  p<0.0l
content (%)

Fat content (%) 18.1£6.6 24.4%+6.2 p<0.0l

Bone mineral 4.5+0.4 4.5+0.4 n.s.

content (%)

n=35

increased more than 3kg

25.7%

within = 3kg
60.0% |

II
/143
decrease more than 3kg

Fig. 1.
year in patients with chronic failure on peritoneal

Changes in body weight during the period of one

dialysis

variation (CV) 1%, ICF 5.240.2%, ECF 1.0+£0.2 %, /A% 4
H0.8+02 %, IS & 2.541.2%,F « 3 278 1.0+£0.3
% ThHolz, BEH, BEHETOBCESEHOEHIZ VTN
b 1RLLT &t TH o 72,

97 [5] 1 %& B > BC (%) 1 Table 2 ®3E b T, ICF, ECF,
FREHRIBEPLEICHKRLAER (p<0.05 p<0.0l,
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Table 3.

toneal dialysis patients whose body weight increased

Changes in body composition segments in peri-

more than three kilograms (n=9)

1t 10 £4 591

Table 4.
toneal dialysis patients whose body weight decreased

Changes in body composition segments in peri-

more than three kilograms (n=5)

At baseline At one-year follow-up

At baseline At one-year follow-up

value value
(k) (kg) P (kg) (k) P
ICF 20.3*x4.3 21.1x4.5 p=0.002 ICF 20.9%+2.3 19.5%£2.4 p=0.002
ECF 10.8£2.7 [1.1x£2.9 n.s. ECF I.1£1.8 10.4%+1.3 n.s.
Body protein 11.3+2.5 [1.7+x2.6 p=0.007 Body protein I1.6x1.5 10.8+1.3 p=0.008
content content
Fat content 12.5£4.3 16.3+5.4 p=0.001 Fat content 15.5+£5.7 13.7£4.5 n.s.
Bone mineral 2.53%0.43 2.59%0.45 p=0.005 Bone mineral 2.58%£0.25 2.44%0.22 p=0.011
content content
LT3 a
B3 el L T T E_
| T o 1
40 -10 . r
an - -18 |
a0 4 -2i 1 .5,
10 iy 85 4
f J_- — I | S - 30 ICF ECF Body proteln  Fat content  Bone mineral
ICF ECF Budly protein - Fateomtent  Bone mineral content content
I | 1“{'?;”; R zl'i:::"z"h 40£15 LoL54 3FELT BILINT T6XTH0
Fig.2. Percent changes in body composition segments in Fig.3. Percent changes in body composition segments in

peritoneal dialysis patients whose body weight in-
creased more than three kilograms (n=9)

p<00D)ICEETH>7zo UL, HIBNRZZHENEE
(p<0.00) IZEETH 572, H - T2 TNVEIEIELERED
Bhrolz,

L OBEZLE L, B TIEFY 04L£4.1ke (-84
~+113kg), ZMHETIFFH 1.4+£3.0kg(—3.7~+6.5kg)
Thotzo WELLEN Ikg DL EOHEINE 19 % (257
%), 3kg A EDOWAHEILS % (143%), 3kg MNOZEH#H
1% 21 #(60.0 %) TH - 7z (Fig. 1),

REZEE AL, 3 kg L EOEREENE TIX, AEE
BCE OESFIC & D MIERE A LD < AREHE N 56 % (BMI
7 18.84 1.0 22 & 20.5+ 1.2 ~BEHN), BHBEEHESF
TEY, S EEENMKREDOZEIC & )BT v
F—EOHEINC X 2 AREHNN 44 % (BMI -3 242+ 1.8 7
526523 AN THoTzo 72, 3kg ML EDKERE
VHETIE, REFBIEOBSTIC L D HEEAREN LD AR
T 40 % (BMI 15 26.4+1.8 0 &5 24.8+1.6 N A),
BT 3 V¥ —ROEAIC & 2EEFED 60 %(BMI EHy
23312556 21.3+0.3 N TH > 72,

peritoneal dialysis patients whose body weight de-
creased more than three kilograms (n=5)

Skg I EDEEMINZFICB T 2817 X > DXL,
Table 3 @Y, ICF, ff&E &, KNSR, & 3+7 1
BEI3EE (p=0.002, p=0.007, p=0.001, p=0.005) iz #&H1L
7273, ECF 3BRBEEZRO LMoz, KX T AV MDE
(LERITARAE GRS 3234202 % Tl & 7" 2 > Mz HifE L
BHE (p<0.001) 12K & o7z (Fig. 2),

Skg MEOHERFRIFICBT 287 2> N OELEIE,
Table 4 ;@Y ICF, AEHE, F- IA T NVEIIEE(p=
0.002, p=0.008, p=0.011)1cy&4 L7223, ECF, {Kigli=
FEEERRD Do, K7 AV FOEFIZ LS
A ¥ MR Twiz (Fig. 3),

Skg UINDEEREZEICE T 2817 2 > b OEHEIZ
BEAERETHY, ¥ 7 X NEDERZEZERO R,
7z (Table 5, Fig. 4),

BIZBIRF I 3B 2 RFER R IE, AREREHE 1,400+
304 keal (23.4+2.7 keal/kg), & 5 ¥ 4> % 1,120+ 130 kcal
(20.3+ 1.6 keal/kg), {REARZH 1,4484214 keal (24.7+2.1
keal/kg) T hHo7zo F 7z, PDALH IR E I ME T
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Table 5.

toneal dialysis patients whose body weight remained

Changes in body composition segments in peri-

stable within the changes of * three kilograms (n=21)

At baseline At one-year follow-up

value
(k) (kg) P
ICF 19.9£3.7 19.9£3.6 n.s.
ECF 10.4%1.9 10.4%1.9 n.s.
Body protein 11.0£2.0 [1.0£0.9 n.s.
content
Fat content 10.4£4.5 10.5+4.3 n.s.
Bone mineral 2.50%+0.33 2.47+0.33 n.s.
content
Ya
o -
n.5.
15
1
|
5
! - | wm __
5 {
10 - ICF ECF Budy protein - Fot content Bane mineral
cunient content
0233 il.76.10 L2356 30E165 L0
Fig.4. Percent changes in body composition segments in

peritoneal dialysis patients whose body weight remained
stable within the changes of = three kilograms (n=21)

CAPD 8 4 (3 [Hl%#fa 3 44, 4[E%#54), CCPD 147,
BT 5 D glucose | HIRINELE 112.5+34.4 g(450+138
keal) ThH o7z, HREWMADHE TIZ, CAPD 3£ (3 [H55H# |
%, 4ZHR24), CCPD 24T, B, &0 glucose
1 H W N A 100.5+22.2 g(402+£89 keal) Tdh - 7o, HRER
Z# Tk, CAPD 154 (2 [AI%H# | £, 3 [EI5Z4#18 4, 4[]

Table 6.

w6 £4), CCPD 6 4T, BT D © D glucose 1 HIRIY
18 76.84+29.3 (307117 keal) TH > 7z, RHEIFR+HIEEK
TN D | HIS = AV F —& 1%, REREMFE 31£2 keal/kg,
RE A E 28+2 keal /kg, FREAZH 30+2 keal/kg T,
RERINE & AREFADEMCEEZ (p<0.05) 27D 72,
ME7NVT >y, VIR 7)) VEEOLME, | £
DEALIZARELEC L D 72 3FED % r - 7z (Table 6)

%z =

SHEbbBHTz BIA #:i3, BC gl & L It
BAWCHOONTET W5, BIA O HIERRENIE
TIWEWT L33 Tz Svendsen® S I X5 THRINLT W
25, SEbivbNBER LB W T L KENET
O CV i T/ <, BEEOENTHIELEEFEZ S
Nz, iz, o BCHIEDE & OMBAMEIC DWW T, SEO
MF-BIA #:12 X % % fifi 13 D?0 32 % NaBr i, &Py K*°
HIE L, R EEk, DEXA ik L L 2 HIEME & &
WHIBIRER 2R T Z E BT N T W B9, £z, [6—
A 307 & % 48l MF-BIA ¥ & f¢ 3k DEXA 3: T
FELULREREMIC L2, ME-BIAZEIC L 2R EARE L
DEXA 1z Xk 255145 (lean body mass) IZFHEIREK
r=0.983 L T WHBEBIRZED s Tw b, F7z[E
BRIC, R 1E r=0972, {REEHG&E X r=0.964, & - I %
F LAt r=0.908 &, MF-BIA 3% & DEXA & I35 WiH
BRSO O N T W5, S5 IZRE], HETOD BC £45
OB 1 BT E/NEpotzZ L2k Y, HIERERIX
REHZERFCix < T o, SHEO X S IcRk 3 REfR L <
WHITHIERZEICG 2 2B IEMEZwb O EFEZz o
726

PD B T3, EBEGRT 3L ¥ —ENREEI & EEE
507 N UHERINEEL T»a 2 LA, MEETERE -

Changes in serum albumin and transferrin concentrations in the three

groups of peritoneal dialysis patients with different body weight changes

Body weight At baseline At one-year follow-up
change (mg/dl) (mg/dl) p value

Albumin ABW>3kg (n=9) 4.0£0.6 3.7+0.4 n.s.
ABW<3kg (n=5) 3.8%+0.5 3.9%+0.6 n.s.

ABW within+3 kg (n=21) 3.9%+0.5 3.8+0.5 n.s.

Transferrin ABW>3kg (n=9) 189.7%£26.7 196.2%+26.1 n.s.
ABW<3kg (n=5) 199.5+36.2 196.0+35.3 n.s.

ABW within£3kg (n=21) 217.6%39.1 220.0£50.0 n.s.
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