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CAPD# X}l Me| o F 2 gl (Kinetic modeling in
CAPD)

Y5 BUNA| wh Ao} vaiste] AlA o] dt
Hle| e}, b A A ket s Adgke] FUsd BUNA+=
dAee] ALl HY S o FA o n4Y9Fe
< (urea kinetic model) & 3842 FA=e] gk, F
A 8383 (urea distribution volume), w43
2 A4 A AL 38.47) 23 och,

1. Dialysis Index (DI)#& o|2# 25

1) CAPD &Aloli e HAF4Hrlele ] FAA
& 58 ol Ugare] skl ofe| e Abg gA ek
EE 19 ¥ 1.39£0.21g/day9] =hid49} .51+
0.12g/day9] ojwlxat A4 Y A7 27]o] wie} 3
T 31 mg/kg/dayel 7lel F5¢ ALrt £A4HY o
2hA] Aol 19 4o} A4E A Hedl o|F 1.9g2
i} ofml Y] Hel 2 A £AHTh F4 1go] why
6.25gel dltslm=® 1.9%6.25=11.9g, & 1% 11.9¢g
2] hfo] £A 5] Aoe,

Ael7h obd sl CAPD3Rlo M & A4 £A%E 374
g o 2 4 =lul B ) & (protein catabolic rate; ] 3}
PCR) & A e 2 Z4¢ 4 glon =3l 319 14
b A FE 24T 5 Aok, CAPDEA}e] glei A9
i a4 o FAol o Al 4 gl

PCR=(UUN+DUN+1.39+0.51+0.031 xkg)
(6.25) (1]

oy 7]oll4} UUN (urine urea nitrogen excretion)-<
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24417k Fakel 4du H4 widatelx DUN (dialy-
sate urea nitrogen)< FHdo 2o vk g i
dialysate urea concentrationXdaily drainage voi-
umeo 2 Al4bEch 1,399} 0.51 77 B A A 20
bl o oto)xalel £AFE oJridietl, 0.031Xkge
HF kg 71el Fel 2 LA a9 kg 9r)siyd

o] FANA ] BE hele goleh o] A& 7hwte] 3}

i)

PCR=(6.25) (UUN+DUN) +11.86+0.194 kg

224 A7)0l Ad gl ZatolAl= UUNE A4
H ). PCR& % # 4 F(ideal body weight ; ¢] §}
IBW)2 2 1} A o] PCRN (normalized protein
catabolic rate) o1t}

2) ot M3

o] 3ol 25l CAPDEAL oA AF kg
1.2 g/kg/day °]31E g A& 5A = chf R4
e} (negative nitrogen balance) & z &3tz dc}, o
2h4] o] FAolA BFE b AL 1 1.2g/kgR
i

3) BUNx|

otd= CAPD#hx}el A 9] BUNA& A3+ BUN
A& whlchAle] g AellE "bd gk, CAPD& R}l A
9] of Al BUNA &= o 4 glo) 3bxte] n 53 4te
Zoiz AA A & FAl el wo] 54 70mg/
dig 282 2z o] FHME o] £2& 71FH2
=5 @k

4) CAPDgixjoflA{e] kA EQY ; BIRElE R4

ojof <k(Daily Drainage Volume ; 0|3 DV)
S i Es AL A4t

Hd3 CAPD3A| A 9] Lol v]EsE FAHL]
k& w4 A4 A A8 (urea nitrogen clearance) ¥ &
ygsleh, & BFFol 9.5Le FAdo] wiZ =i 6.6
ml/min (9500 ml/day -+ 1440 min/day) & ]| 3z},

sid AbEE A4e FHAE E3 wlEsook &
o}, & PCR2 FA44 9| ok} Fd3le] o 7]oll A& sy
A we A4 w3 ©9F g/kg/dayz FAs=E
5 3ok AlFe] 70kl #AE A2 £ AABHE
3=}, o] HAlollA whull-S 1 AlF kg 1.2g A3
B2 70X1200mg=84,000mg, ojFells Ao ek
o] 16%°]=.2 19 13,440 mg(EE: 192 mg/kg) 2] 3
45 AH s Aol of AollA A4 oAl HYE

o] 7] A = 13,440 mge] A4} wjd wjAd=)o]of
gt wd A A F g upel o] Heloll A 1900 mge] whuy
2 ofvlxAte] At BANG B3 L4050 31 mg/
kgo] A7t 7lele] Hej2 424} deb Yox B
ol nd(urea)o] ez FFFse) 2L ¥5 &
70mg/dl =+ 0.7mg/mle] Fx 2 £4adlo g wilg]
"ot o] AE Ao ® FAsh

DV yrean=[192xIBW — (1900+ 31 X IBW)]/0.7 [2]

o] 7] ol 4] DV yrean=daily drainage volume for
urea N, in ml/day,

IBW=ideal body weight, in kg,

192XIBW=daily nitrogen intake when dietary
protein intake is 1.2 g/kg/day, 1900-2 3}5of b8z}
oblxatel Yelz wiaslE At 9k milligrame.
E 348 Aoz 31XIBWE 19 A% kgw 7] el ey
2 445 A4LE milligrame 3 4§ #Ho]d
0.7=the urea nitrogen concentration, in mg/ml, in
the equilibrated dialysate® &jujdicl, 4] [2]& u
o e FAs girt, & 192X IBWE AL 4
Hekola 1900+31XIBWE vlus A4 2480
non-urea nitrogen losses)o|c}, o] FHE o zle]r}
S4lg 59 4% BUNS & 552 wjadsiofof 5
329 el Zeleh whl BAe ek A7)l
o} glebsd & #bed Al7)% (residual renal function) o]
ekl 34 [2]0] o] ¢ Fogol,

=

DVyrea n=[192X IBW - (1900+31 X IBW+Kr
x1008)]/0.7 (3]
o] 7]ol A} Kr& residual renal nitrogen clearance
in ml/mine] 2 1008(1440 min/day X 0.7 mg/ml)-& #
48 Kr& 237 t19)(mass removal term)¢) mg/
day= 3Aslo| 98k Aelo), 34 [3]2 7iwte] A3t
ksl
DVirea n=0.23 IBW—(2.74+1.44Kr) [4]
of FAlellA #Fe] 70 kgal A7} Ao Al7] 5]
ofw 19 13.4Le F4lo vljZo] VL FS o 4 Q)
o}, Fig. 1ol B uls} zho] Aod A7) %] 45
82 3 B4 wlEle) ok Holx|v A17]50] 9.3
ml/mino]® FAo] A3 Wast gir}, of FAL o4
st Zkab Asfalol wlel CAPDZF A gha] f N4
o] A¥AAE AAS £ 4 ek F wiZolo a7

e
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o] 10Le]4 Hehal CAPDE ¥4 %% Roleh, 919
Aol A el e AF Kged 1.2g°02 3 58
2 3H= BUNAIE 70mg/dlg 3t o} wiyd o] 5
o) 47} DebAchy 24 (418l £A% wEA =
t},

5) Dialysis Index (DI)

dialysis index (D)t = 3xjol|4] g 2l 54
w)Zl (DV) ol gk AA whEd (DVey) o vlE =,

DI=DV,./DV 2 Z3d =}, DI~} 1.00]4°]H over-
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DV = 0.23 IBW — (2.7 + 1.44 K1)

i 1 1
40 60 80

Ideal Body Weight (kg)

Fig. 1. Relationship between daily dialysate drainage
volume and residual renal urea witrogen clear-
ance for adult CAPD patients with ideal body
weights between 40 and 80 Kg.

BUN (mg/dl)

Fig. 2. The steady-state BUN in CAPD patients and the
ratio actual to prescribed dialysate drainage
volume (DI) can be related lo their normalized
protein catabolic rale.

dialysise] 2 1.0%]=te]™ underdialysis® 9] &ic),
AeJAl7] 5] 2ml/minelz MNF 60 kgl Aol A
2-L 882 43] 2383 wjo] AH wEH (DVaa)o] 9.5
Lo] 3 BUN=59mg/dle]= &4 [4]o] = 3)3led
[DVix=0.23 IBW—(2.7+1.44Kr) ]+ 8.2 L7} ®ic},
% DI=9.5/8.2=1.16% 16%9] overdialysis”} ==
2 o] sl A= 2.5L £o42 33 metgichy S84
Aolc}. Fig. 2614 BUNX| 9} DIX & o] &3] 4o
A=} g 3] FHohs Hrig 4 Slck F o] 2
ol 4] BUNX| 9t DIX 7} s 30| PCRZAS &
EZ glem PCR>1.2012 %o glewd PCR<
1.27} "k, & 27 A3 sokslAy A& A
B2 ofn|go), o]AFel 218+ BUN, DI, PCRe] 3
o2 mAsE FEolch, Sl o2 & #xp+= DIV}
1.16°13 BUN< 58mg/dle]=s o] =glel4] xw
PCRE 1.27} =Hof thy Aale B&d o] ofvxn
BUNe¢| 58 mg/dl2 %2 o]f+ clearance’} 2| }A A
L Aolung EHE 744719 BUNe] 70mg/dlz
sdsich 9ty ofE FAjel4 Dl 1.00l3 BUNL
70 mg/dl mlutel wha] A7} A% kgt 1.2 gv] 2kl
AL oujstmg Aol ey S AEAE Lot e Aol

ot
2. KT/VE o] 88 24l

A Edo]E F49 & KT (K; urea clear-
ance, T; treatment time) 2 F A8t ©] AE Viyrea
(urea volume of distribution) o] th3F #& & KT/V
2 FAEHE W AR B4 2A R 1F
dof]l KT/V=0.9~1.0% &3k KT/V7}0.80]3}0]
o] BEdo] XEa Aolw 0.6 ofFeld AT n5F9
Zato] vehdel, MFo] 70kgel AN Vyrea=
42,000 m1(0.6x70.0ml)o]l ™ 0.9x42,000ml =
37,800 mle] nAE 15UFtel A Aok Gk KT=
DKXTD (KD; dialyzer clearance, TD; treatment
time) o] 22 54]7k4 15l 33] A& sk bl
o] 126 ml/min ¢ dialyzer clearance & £ 3 c},
CAPD3} Ao 4] o] 341-& thg-} 2Fo] ubE 4 Qlek

KT/V=0.327

KT=Kp+1.44 Kr (Kp; peritoneal urea N clear-
ance in L/day, 1.44%= Kr, im ml/min$ L/day® A

#3517 9. ol F 34 YA
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Fig. 3. Relationship between PCR and (KT / V)iea indices, the coefficient of correlation

being 0.67.
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Fig. 4. The correlation between the calculated PCR and the dietary protein intake from the diet
history. The line of best fit as well as the line of identity are shown.

KTurea x=0.327V~1.44Kr (5]

o37]oll4] V] 58]+ Lol Krel ©h$l+ ml/mine]
ot KT+ DV} dxsix=t dhiel ahe} 10%9] el
7} Qe o) AL w iR 244 (V)o] Aol wtet 10%
9] z}o)7} gl7) wjBojct, Kro| 27184 KT+ %4
A so] Ae] A7l5o] 9.5ml/mino|Ae]d F4
g A ek

KT/V4AE gabe] ] A e 343l

o] &% 4 glch, & Fig. 3off 3+ wis} o] KT/Ve}
PCRE v]#l|3lwi Fig. 4ol Sl ube} o] DPI (diet-
ary protein intake)®} PCR& ®]a|dlmz KT/Ve}
DPI= lgslA =lch. & KT/V7 w2 #xled =
DPI= i) 437 Sobe AE o4 4 U o] $Alel A
€ KT/V & 549] o}g F71A7of v AHE F7}
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3. CAPD Therapy Map# Ol 2% ty

KT/V, BUN, NPCR¢ o] &3« 24 & CAPD
therapy map ¢] Fig. 591 #l 4] &l o] sl ¢}, BUN,
NPCR, KT/VE &A4so] nbbe Hol Halle 44
o Soirted HAY FA4L A PFoly ) AHE A
g Ao 7 £ 9}, BUN 43 3hulez s
adequacy® #7}2 4 ¢lch, & Fig. 60l v AANH
BUNo| 65mg/dl =el] NPCR =+ KT/V7} A3l
olow 2AAG £4 A E ofuldie] CHL =it 4
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Fig. 5. A CAPD therapy map.
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Fig. 6. The spectra of NPCR and KTV levels defined
by BUN of 65 mg/dl in CAPD.

o . CAPDell Al o] Ag=—

gjol 2 BHo] A4 Aulolc), ulebs BUNo| $oi]
NPCR =& KT/V7} 482 2dZ5 gle ol
o,

38t CAPDX|E & 28t PET (Peritoneal
Equilibration Test) 2| O| &

1. Pertitoneal Equilibration Test (PET)

PET+ Twardowskiol] &js] k5] Eu} 715441
yo 24 ¥utol B4 o]%F-E& (peritoneal transport
rate) & FA3 AALY Aol g BAFEHS
Aol 3¢ F£ ook e PETYL
gL Al Zke] gre] AE]ng o]f-o| qtsle] #af o
2oh bHg o] A=Y Utk F 44719 FHR
ofl 4ol 2] glucoses} creatinined 13 A3z o
AW FEF FAlo A Yoz o]F Fast
PETe} &1}, Fast PET 7ol wlE Fx1g2 Bi
£ Table 19 A4 s} ch

CAPDA] HA% Azt 71EL 1g9] Z29 &
Al 5.5mle] gl s deojuiAY 1d £
270~280g F<4] (2319 2.5% 4+23)9 4.25%%
4 AHE)1,500 mlo] ejod st dojpe Ao, £
o] FxiAol whehA] Falell A g dhelod ol Ao]7} 91
alaio]ch, Fig. 7oll+ Fast PET®] A #oll wteir &3
o| 5§ (transport rate) £+ Figo] ¥& #A9}
< @Al Ale] #eleA o] alelg =AE 27l
A BE v} 7ol Eubel Fulgo] v At &
229 P FAF A 7ke] wro| AHsiuiA Yo
Un] D/Pgo| Al A4tz A 7ke] A E gholo
shi Bapego] 22 £ AL A &F, ol A
ol Ae A Azle] vl Fo3te 2 A&l B4

Table 1. Fast PET Resuits After 4 Hour Dwell

Transport Dialysate/  Dialysate Drain
classification Plasma glucose volume
creatinine  mg/dl mi

Low 0.34—0.49 945-1214 26513326
Low average 0.50—0.64 724— 944 2369—-2650
Mean 0.65 723 2368

High 0.66—0.81 502— 722 2085-2367
High 0.82—1.03 230— 501 15802084
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Table 2. Dialysis Prescriptions Based on PET Results

Response to standard dose CAPD

Preferred

Solute Ultrafiltration Clearances o

Transport prescriptions

High ' ~ Poor Adequate NIPD, NTPD, DAPD
High Adequate Adequate Standard dose PD
Average (any regimen)

Low High Adequate Standard dose PD
Average Inadequate High dose PD*

Low Excellent Inadequate High dose PD*

Hemodialysis

A
inine 1.0
Creatinine , High transport

Dialysate ’ ; e
o s : e T
Plasma / —:' _~=""Low transport
Ratio 5 o7
OP) o i
Pladatainfabed S8
Total 2600] 7 Tt

Dialysate 2300

Volume
2000
V)

MIPD | DAPD\_ CAPD

_CPD )
17 00 MTPD (ME) : CCPD (DE)
. ' D/P=1
Creatinine 21 : < Cer= >
Clearance : TR "(‘\’
per e - ’:
Exchange w e - :
(Cer) A ! Cer=VxD/P

1 2 3 4 5 6 7
Dwell Time (hrs)

Fig. 7. Ultrafilitration and creatinine clearance patterns
in relation to solute transport rates.

¥, Z CAPDv} CCPD7} A gsch, Hbie Bupe] F
}A4 o] £ Bl E TEFo] Al F5Eof HuA
o] &2)od 7} whA]Zhllo] Yol z z2FollE FAlolo]
A2 F45E 22 447} o|abe] e FofoiR
£ 238 FoER uith w3 EAEke] 22 £
A s AR 7o) Azsled ZlNE 4 gich wekA ol
Aol = CAPD diilell T4 A]7ke] & IPDE ®

=

E
-+

3}"‘: 7o) ¥}, Table 20fl PETA 3}ol| whe} 3
S A A Et Ao Aasr) upake) '

2. Efficacy Number (EN)

Aol A PETol thsl =314 v} D/PA (dialysate/
plasma ratio) = U4 2743 YA5lA] ¢ o] 7
ot o] =g ¥elslr] s Brandes5 efficacy
number (EN)zte 4 & AA181gie}, o] wpile D/P
A olglel] Fate] AH, o], AT z7], Moo
o5 AAle] creatininedAbekE A Al4lol] TF
A7l Aelth,

w3 2.5% &4L o|&3ld $F PET AHALE A3
85 44171(4 hour dwell) ol 412] D/PA\9} 244 7HEat
FoAss TN k(V,) 3 adjusted creatinine
production (ACPpp)& o}-&3le] EN& Al4kgic},

N=["(D/P) X V.,]+ACPpp (6]

o 7)ol 44 EN2| th9]&= L/g creatinineo] 51 V,,9
&= Lolof ACPep®] wHSlE g/2¢ hro} =le},

ACPpp= thg- FA4 ol 2] A2 4 i),
ACPyp(g/24 hr) =[(De, X VX6) + (0.4X S¢, X
LBW)]+1000 (7]

oi 7)ol 4] D2 4A]7bol| A 8] EAdale] creatinine %
E(mg/dl) el Vi wlE" F4ole) of(dl)e]= Azt
ol9lef Az g Bal=l= Cry %2 0.4dl/kg/dayx @
A Cr 2 (Sc; ; mg/dl) Xlean body weight (LBW;kg)
= ¥AE 9k Al Alr)se] 9lew ACPgpel
urine creatinine (g/24hr)9] %<& AN F 53 7}
total adjusted creatinine production ¢] = & o}

total creatinine production ¢] ¢ 2 Cockcroft ¢}
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NOMOGRAM FOR CAPD PRESCRIPTION

1.0

6L

0.9

0.8

D/P ratio of creatinine at 4 hrs

0.2 F e —r

8L 10L. 120

L]
0.50 0.75 1.00 1.25

> T ) ang Y g T

L]
1.50 1.75 2.00 2.25 2.50

ACP (pd) [g/24 hrs]

Fig. 8.

This nomogram is based on a minimal efficacy number of 5 L/g creatinine

for adequate dialysis. By knowing the Cr (D/P) ratio from the standardized
PET-exchange and the ACPey, the minimal number of liters (V,,) requived for
adequate dialysis can be determined. To check the adequacy of the current
CAPD prescription, the point determined by “(D/P) and ACPey should fall

above the prescribed V,, line.

GaultZ-o} AA) g o} Aol o) AAre 4 g}, &
mg/kg/day creatinine production=28—(0.2X
age), males =23,8—(0.17 X age), females

total adjusted creatinine productionel| 4] =ked R17]
52 A3 @ol ACPep7l B2 Aojiir)Fo] s
£ ACPppt Eo1E7 slo] ENE 371314 slo} f-3
slch,

oo} e iyl o 2 Al4kxl ENe] 3.85m|qteldd &=}
9} o F 7} Bgkale] 6.07 ol4bo]w o &7} FFEctn
3}t ENo| 5.0 o] 4o|wd F2% A2 wekslcl, Fig.
82] nomogram ENX & 52 7|F3l] 245 Aoz
o] A& o| 438 ACPS} D/PAE g OM g A

oMol 24 Hezdle FAA kg AT + 9l
o}, & ACP7} $AY D/PAI7} 245 dagsies &
Ao ok Hry,

At HELYn QAN Mo
(Clinical Outcome)

Teehan§-¢ &4 d§2de] s A U4HU
Ae) WAL 43S vlad AT Ak wE T4

ERL

o

Sl st el

S 1-8-3ted $hate] okl & AHA
& & olckx s}, o] Eol 25l €A albumin 7}
CAPD #xte] A&g7 UAHTY FAEL 7k v}
albumino] wtew P&go] FS-L Halsidrh =3
albuminA|7} ol W7 AYAEE wokn shgich
a3s €4 albuminz]& KT/VAel vlajslnz A=
AEgov JYLsE= KT/Vel o8 #Hegcha &
4 ek 23 KT/V7l 5445 439 87| H 8
= #igtez 4 KT/V7 PCRNL E&olz ¥4
albumin® D3 & AL 71214 CAPD @2}e] od kAt
B o ATE5E Yokl dlad & e T2 AR
o fcta dgel,

o] 4+ CAPD 8ka}oll Al &) 7+% clearance teste} PET
ol el nAsg vl PETH S 29 7158 A
3 24 5+ WA AN FAelA H3}E) £4
2] uly& Mdejshdlel] 83 wWao|x clearance
test= gxte] £ 758 A AT 4 e
o &=} AHslqlel Huloll& n|Fg Aol glove A%
22Hq] Halel & 4 9leh odely o) Frlx AHAAE
25 Algsted CAPD 3#te] x| 8ol §-8-3cs 3=}

el = w]e g

h=]
o)
=] <

o Nlo

P

352

4 N
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