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O 24 9y EEA (continuous ambulatory
peritoneal dialysis, CAPD) &#2] 4347t &y
I oA Aol Bgzoz FukE delE-ofuys ]

F YA Z (protein—energy malnutrition) AFejol] Slo

o, ol2j3t FFdzrt ToE FATAA olE A
AgEo] e Aoz duA g Y. FuH o

Ae) %7} (subjective global assessment, SGAYE
o] 2% Young 59 AToNA 33% A=< #z7t F
ZolA FTEY i, 8% AR FF
o] Gz Aol g How BIHPY. &3
gRulo} zZFoled A o AHH EE
o] 83 AT AFAME A HUEA 3xto] 40-66
%7h A¥EF geiel sle lew dw Qo
sALs

dFAEE ol

]_‘:

EY dRelie HUEA fxso] AAFA Aug
she shatel va) JAzel fEEel B e e
2 opasn et olsh o] RHHY FYAH
= g olgg w AbREs WHE @A ol
el ggel sa et AR B4 Bxe)
wua 4ABH FRLYS 2 ATEL JER)
of 2om™ CAPD @xtelx wfd HH7F #aw
¢ wereel mnrh FvbEv: wnsE ot
Py grule ey ATsdel &4 drhie
qR Fdobeld FA7E Fe AgolA BAe] Ay
Fol ¥ Aow wudel u', A4l BY AR
A7k 1 g/l Bsha Apge) dod AdEs 6%

al
Zadvhe naw g ol ol wuz-oix
GpAzE B4 AN B8 iHe g9 (3
44 A%, 4948, 9 2 Tu PHE, Hde o
wERARAY, 1 9 AAAB 5) el JFe v
A & Qo) BUtRA SixjelA gdFdz oyt As
v aEZe $F w4 i w)ARAS 8%
o kel A el glof v Fasith

CAPD @4l FHdor az: gade
& wES) g8 naw QAL Bash, ZEAE
& FA A8 HEE AvA 4R A
16-

B CAPD ##}o) A positive nitrogen balance®

F=3k7) 94g @A AHd3FH (dietary protein intake,
DPI) 973=e 1.2 g/kg body weight® A4 449
o M3 A (06-0.7 g/kg body weight)?] 2

vl Axolth %7 Afeld 3E, W my g
(skin desquamation) & % SAHIHR & 44
f£2l0] & 05 g/day BEE negative nitrogen bal-
ance® HAAH A4 11 g/ke/daye DPI7F 28
stths A7 Axrh glow, dx s AU 3t
ztelE& zashd 1.2-1.3 g/kg/dayel DPI7E F# 5
3o ey 9% CAPD @xel M 09-10

g/kg/day®l DPIZE FFgefol 2 ZA7F fidvhe
wazk ot gazieiel gold vkl HHF Al
2} AL AR&s o) ojeldt dite] 040101@”1 ES
Z2H1 glen, @Xuitt tjrlEe] am AHFo]
g, Aw, A% AFe| vhel vt2 =8 NHANES nom-
Zlo] Hdnh

ograme AF&3kE
CAPD 3zte] oYz Axtgre Al o) )
dsle, A Adla 2A Holrk ﬂl’/]—m'”’. e,

A HEpRA @aolA wd-odx 19 A FE
A uw el Ak BEE o FW N 9
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T A #Rel A ofgh FA Fe Al AR o
18 &% o] U 2EHg FdAH vt 2
} 1R ghabel Al Alolel Abolrt Qi Ao
Hol A5 gl A ouR] g gFe] FribEE
ofd Ao g AztEM, AFiel APAFE g
ol =l oo =) AdFH =] o] gl FraEE
o] 8 HUd2z AAFNY. Modification in Diet
in Renal Disease (MDRD) <70l 2shd Ap-al
oJ#go] 25-38 mL/min/1.73m’ o 2™ fﬂz}gl s
B 9 oohdX) A o] AAsy] AlFshE AoR
Hawlo] ol2]d 7heAe i ayg
2 WA oy ’Sv‘l‘*‘)‘ slgieby, @ F3t 2&
& v '] A E ST A A7 a7l
1= 47 B5e 7§—°r ol wigol gLt
stobAan whaidel gl BAL Fal AdFHE 2o
@go] AUl L&Y oA wFel AEHT we
A K/DOQL A @Ael = 604 oldtel 604 o]4te)
CAPD gtxbatoll A} 2Yz} 35 keal’kg body weight/
day % 30-35 kcal/kg body weight/dayel olu=]
HHE ﬂﬂ-s}i ArHY. CAPD ##jojl iz Ao
BRE GVl F4HY ol F8d Aduyx FEY
o] ¥rh *F%ﬂ% FAde] o debd 4 9oy
HE 9 BRFEAA 100-300 gof B#o] EFF u1
o] 400-1,200 kcaldl &gl 71AE o]&dt: X
FEMEAM S Algsh= B9 CAPD #Hxjol s %
FH FRe) go] e Aoz dwA Y o)
g HubRA g Fe A ofuA HId=
T8hal w2 CAPD @59 o9 oA dyz
A= 35 keal/kg body weight/day o 223 72
o el o
CAPD #&3}ellAl sl 234 vleinlg
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CAPD #xpol 4 vl ojif 7 °é°ok:1 =7h ks
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dole BERI QF AR old %l% e 9} vzt
o el wme wwAs oux 4R BFeld o
ool g% Fol ofF wjAAHel wuld W ofuw 4l

[ ]}

takel whalA oglabg o] Frt FurE o8 bR &

B3, WA AZF, 53 £2E (insulin, somatome-
din)e] AESY &4 #Bae ozt T2E (glucagon,
parathyroid hormone)e] U Z7}, @& AlA &
5%, AE QA dirteld, UideFel, ARAG
of, Hlwish Haldg 9 Futy 7EE Fo) YAz
o fglow %}a%z% Qe CAPD @xjoll A} Hut
FAASs E3 8% of 20-35 g9 #2 ojveAtw
8-12 g9 vy AAE guld-ox] gtz
APS vS ¥ole Aoz deldg Y Hurgo]
sk oleldk wuidel Aol t& Fristed, A

)
so] Budd 3§ 19

‘2}: 15 g-J D" eol ’('17']5]
W gA ARE Azs) Anel FEel kol
At ok 100 gAE AARE Res wand ) gl

O M Raelom A% &7 EU 9 9R
Eo wE A8 ZrE9l EHvuhol high transporter
54 & CAPD #AA7 d#d dPdz9 Ao

Table 1. Nutritional Requirements in Patients
on Peritoneal Dialysis

Protein intake 1.2 g/kg standard body

weight/day

Energy intake 235 keal/kg standard body
weight/day

Fat <35% of total energy intake

Rest of calories (consider
peritoneal glucose absorpﬁon)

Dependent on residual renal
function and blood pressure

Carbohydrate

Fluid and sodium

Potassium 40-80 mmol/day

Calcium 800-1,000 mg/day (consider
dialysate concentration)

Magnesium 200-300 ng/day

Phosphate 8 to max 17 mg/kg/day
(phosphate binders)

Zinc 15 mg/day

Thiamine 1.5 mg/day

Riboflavin 1.8 mg/day

Pantothenic acid 5 mg/day

Pyridoxine 10 mg/day

Vitamin B12 3 ug/day

Vitamin C 60 mg/day

Folic acid 1-5 mg/day

Fat-soluble
vitamines
Vitamin D

No supplementation

Dependent on
hyperparathyroidism
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Table 2. Causes of Malnutrition in Peritoneal
Dialysis Patients

Table 3. Assessment of Nutritional Status in
CAPD

Factors not associated with the mode of dialysis
Insufficient removal of low-molecular-weight
- toxins due to underdialysis
Cumulation of middle molecules with central

anorectic effects
Loss of metabolizing renal tissue
Tastelessness of renal diet and altered taste
perception
Metabolic acidosis
Increased serum leptin levels
Endocrinologic factors
Gastroparesis and delayed gastric emptying
Side effects of drugs
Infections (e.g., peritonitis)
Comorbidity (e.g., cardiovascular disease)
Psychosocial factors (e.g., depression)
Low physical activity
Advanced age
Long duration of dialysis
Late referral to dialysis

Factors associated with the mode of dialysis
Amino acid, vitamin, and protein losses
Glucose absorption
Subjective feeling of fullness from the dialysate

in the abdomen
Cytokine release?
High peritoneal transport rates

Diet history
Anthropometric measurements
Body weight
Body mass index (BMID)
Broca index
Midarm muscle circumference (MAMC)
Triceps muscle circumference (TSF)
Handgrip muscle strength
Lean body mass (% LBM) determined by
Creatinine Kkinetics
Bioelectrical impedance
Dual energy X-ray absorptiometry (DEXA)
Near infrared
Anthropometrics
Subjective global assessment
(SGA, malnutrition score)
Normalized protein equivalent of total nitrogen
appearance (nPNA)
Biochemical measurements
Serum albumin
Serum prealbumin
Serum transferrin
Insulin-like growth factor-I
Immunologic parameters
Skin testing for delayed hypersensitivity
Total lymphocyte count
Total body nitrogen, total body potassium

2 A g
HSAE| BTt

JEEEE Arhstes AERE oo AN Pl
cnl

), AA A 01% 5

malized protein equivalence of nitrogen appear-
ance, nPNA) Z4& %3] g3 dud dAZS
zA 4 AW . Steady statedl M nPNAZ
protein catabolic rate (PCR)$t U3 o2 21§
871 &, PCRS FARAMAE A7 dF
BUN¢| Aoz ZAAEE urea appearance® &4

A" CAPDolA = H|3 BUNol dAsle ol&
HEed ¢ glenz BNz Lozl yreadt of
n) At &4 2 yrea appearance® I o2 AAd
“’ (Table 4).

o 7kx Haed A E F 83 FZdoteldn ¥
A 4R A Bo] 4 Hole =g F 4 AW
8y agelgde 3?} A19] tro), Aojd et

[U_,

Sako] ol GEFS Bol W AEE F4 2l B
oA e HH AagolEd £ BT J¢
E}]—e vradatel®, 8A oEwme W oA vehy

= EAl NER dy deA slen, 9eYEt
byl AgHgel Fo 2AAAZ Agael o A
Ta 4 BN JYARE BAY T de R
A2 pxsel o H® e gy

d
Te AdPxe pdd e #A

ava ) A
T4 AEurse] 9P Ve F ol gwd JYA
e weistd gs AT A4 avd B

-S 468 -



V,Hag

il

>

;x]_

b
oX

Sk

T fre] YR —

Table 4. Calculation of nPNA and LBM

PNA (protein nitrogen appearance, g/day) by Bergstrom formula;
if dialysate protein loss unknown; PNA=20.1+75xUNA (g/d)
if known, PNA=15.1+6.95 X UNA (g/d)+dialysate protein loss (g/d)
* UNA (urinary nitrogen appearance, g/d)=dialysate urea loss+urinary urea loss
=(Durea X Dvol) + (Uurea x Uvol)

* nPNA=PNA/V./0.58

LBM by creatinine kinetics
in the steady state

Production=excretion + metabolic degradation (urine -+ dialysate)

Excretion (mg/day)=(Uvol X Ucr) +{(Dvol X Dcr)

Metabolic degradation (mg/day) in patients=0.38 X Scr (mg/day) X weight (kg)

LBM (kg)=(0.029 X production) (mg/day)+7.38

Durea : drained dialysate urea nitrogen concentration (mg/dL), Uurea: urine urea nitrogen concentration (mg/
dL), Uvol: urine volume/day (liter), Dvol : drained dialysate volume/day (liter), Ucr: creatinine concentration
in urine (mg/mlL) Dcr : creatinine concentration in effluent dialysate (mg/mlL), Scr: serum creatinine (mg/dL)

Vo (urea distribution volume); by Watson-formula;

male; 2447 —(0.09516 x Age) +(0.1074 X Ht) +(0.3362 x Wt)

female: -2.097 +(0.1069 < Ht) +(0.2466 X Wt)
2 AEREvigEEe] i FdM EHH CRP ¥ tu-
mor necrosis factor- ¢ (TNF-a@)9} 22 J34-8
Ate] Fgol RAPTE Bux Ao Fu, A
SR Fo] glod ojn Pt FIt 4
Fejgle veEhgnR gz 27 zivhel A3}
el ool YH”. €% transferrin, prealbu-
min, immunoglobulin, retinol binding protein, in-
sulin like growth factor-1 (IGF-1) &9 A3ty

AEEE FPIHS AP VAT £ U AoE
M 9o} CAPD @44l S3e Bt}

H]xl_&ﬂo] uoy =4
AHe 7HAE % L} 2
91e —4 5 "‘%’—Lr”ﬂ (Skmfold thickness) % £ &

sk Es g s s}x‘:_}g] SN
—»'7?1]-?? Z‘Z} AR e} A B =Hpz 1t
=5 B Ul 7&}7],] x tlg&a}
8 (midarm circumference) ¢t %t
3 FAE o] 83k midarm muscle
oy AW A qFEs weld

T

st dynamometer® ©]4-3F hand- grip mus
cle strength FAE #xpe] AGJElE &4A H7t
abi= o w oedd Sl crel mlmAabEel A

4gAFL FHY AAF SOl BuE 3
Afi CAPD 8494 F¥geE o

e wael Yk

T4 BN JPINE

Jm iy

Hrtsle & o8
S Az Yoy, ZA A3 SAHY»

oz i & o

£ (neutron activation analysis), 4k} ©
4, A7NEEGY, olF oduA WA Az

e
A7 H4Ye 4R

(
energy Xfray absorptiometry) Eo] 1oy olg
AAE A stE BEhd, SRt 2dE Ay SH6
T dygolng Agsithe Aol oy 7w, 7
Hog %‘%Dﬂﬁ ”E’J Agat7] ojgE die

3 o]-83}+ total body nitro-
gen (TBN)2 :*é—?: ﬂx}%e AW e A
HE Hrlsts 714 BAHAQ whion o= Iy &
S9sh A9Hew wagd, TBNE 8xe) o9}
gt Fag ARE AFsh, A4 Pollack 54
Aol Az olF TBNS 80% w1 #xE9 1W
AbtgE o] 48%0 olgvtn BTt ARAdE BA
a7 A% d F4HL =AY (hydrodensito-

metry), YL S (bioelectric impedance),

MAEY, Aeloleld FHshg o} 83k AW (lean
body mass, LBM) ¥Al2] &A Go] Qo o|&e
A SN vstd 8 R vha "ozl
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LBME o] v d4#Ae Y= gz
Aol U@ Fad A

R A Ar17e] g
AbgETh LBMY ZaEs REde F

Hol 4HAE wAstm, FYAz
]r.gz%o

LBM9] 30-50% o]d¢ #i+

Zzegdh olgg LBMY &3 Wgod

[1r r

o

2

oﬂi go o ot

Hegl P8l dhiolu} gamma emission Y iso-

tope dilution methodell €% total body potassium
¢} 274 dual energy absorptiometry (DEXA)Y+

bioelectric impedance (BIA)el 93 &%

AAA =

A,
o mWa Ao 93 A&y aEln HZAH 7Hes

FAge BAFE WY 24A

Adolely THEE (Table 4) o83t 78 5 9

= ‘é‘“&«] °d°ok§7‘ gl
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E EAFog W9 AHoltl SGAE Sty Z
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d dFe W 5 e Dol Ao F4 A
A GF dH B} fr84el dFE TR s
7-point scale® ©]&3F SGA We]l #FHT Yk
SGAZ FY4HE #7He A7 A3 AA CAPD &
Ae) 41-42%00M FFAzt BRHYR Y, AL
SGAE olgstc] AT ATANE SGA WHE 4
A ARg dxsted A F88 FIAERRT
LBM, 83 9459 2 SGAT EF CAPD ¥z
FPFeNE WAt AxBo olE AREV A
5 guge A gadisl nug 499 5 ¢
U d@F gRRd gL AEgo ddHe: @
dol gle A% T AAsd o8] AFE W

o 4#A vk wehd CAPD &3 3
TAAE st e ol ) YRS 29

SotEM EXI0M SSMEL| FH BE

Fate] 34w BE dgo gy WEA ¥
% BUN, ZgolEld, ¥RwIANE ZAATh (Table
5). % L4RUAES 40 g/dL ooz FAATE
AL R o] JYFFE 19 49 HE A3}
B Aol wEolu EAl7l glod o A5 Ay

Table 5. Monitoring Nutritional Status of Maintenance Dialysis Patients

Minimum frequency

Category Measure of measurement
I. Measurements that should be * Predialysis or stabilized serum albumin » Monthly
performed routinely in all patients ¢ % of post-drain (CPD) body weight * Monthly
* % of standard (NHANES II) body weight * Every 4 months
» Subjective global assessment (SGA) » Every 6 months

II. Measurements that can be useful
to confirm or extend the data
obtained from the measures in
Category 1

III. Clinically useful measures,
which, if low, might suggest the
need for a more rigorous
examination of protein—energy
nutritional status

« Dietary interview
* nPNA

and/or diary » Every 6 months
* Monthly MHD;
every 3-5 months CPD

» Predialysis or stabilized serum pre-albumin < As needed

+» Skinfold thickness » As needed
« Mid~arm muscle area, circumference, = As needed
or diameter
» Dual energy X-ray absorptiometry » As needed
» Predialysis or stabilized serum
- Creatinine » As needed
~ Urea nitrogen » As needed
- Cholesterol » As needed

» Creatinine index
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