(] Session {I[] 53 259 (%)) OiR= & 11:30~12:00
A=Y A

SYH sk o shiet gy

* X E

A AEY gAES oz & o7 AFENAM T @ FA £F (delivered dose of hemo-
dialysis)e] AEQ F4 HAmrt F4 @29 T8 oF cdzide] dE At webd Y A
4 g3 FAEAA T E F AERE {43ty FAld AYUE dA FA £Fo] FAH=A B
At Aol A BA Aube shF F/F R & 5 gt

o] ZdME AA FAEHA 4T & Ut JEF AT AWHH urea kinetic modeling S
o]-8% olo] #RI WHE 7lEdtuxt ot

Writing the initial prescription
1. Dialysis dose (¥4 £3)9 Al

54 g8 K (dialyzer urea clearance) Xt (dialysis session length)2 AHAtgt},

o]% Kt dialyzer KoA$} blood flow rate, dialysate flow rate®] 3 7}x] 249 2JsiA ZA €}

Dialyzer KoA (maximum dialyzer clearance, mL/min)¥ ZtZ}9] dialyzer specification sheete] &
AlElo] gl& in vitro urea clearance$} ultrafiltration (UF) coefficient A}&E ©]€3t9 nomogram
(Fig. 1)o]Y web (http://www.hdcn.com/calcf/calckoahtm)de] A& E34 78 F Utk KoA
g 73 & olale] nomogram (Fig. 2)& ©)-83l7 Y web (httpy//www.hden.com/calcf/dzer.htm)
e o AAE T3 AHEHE blood flow ratedl] #%@ss Kike 78 4 ot

o) AE3tmAt 3t dialyzer® specification sheetd]l ¥AIE =87} t}23 2o}

UF coefficient : 8.5 mL/h/mmhg
In vitro urea clearance : 183 mL/min (at blood flow rate of 200 mL/min}
227 mL/min (at blood flow rate of 300 mL/min)

o] EAMute}] KoAE nomogram (Fig. )22 AAF A] ¢F 680 mL/min A3 ¥ 29 web calculator
(http://www.hdcn.com/calcf/calckoa htm) 2 AlAF3HE 689 mL/min (blood flow rat7} 300 mL/minel
3 dialysate flow rate’} 500 mL/minY ®)oidlch o] KoA ZA#e| sldsde K (blood water urea
clearance)#t2 nomogram (Fig. 2)& ©]43% <F 200 mL/min®] 3195212 web calculator (http:
//www.hden.com/calef/dzer htm) & ZAFsHE 199.2 mL/min (blood flow rat7} 300 mL/min®]x dialy-
sate flow rate7} 500 mL/min¥ wi)elAch whebd 300 mL/mingl blood flow rate2 240%S F4I3}
W M g2 KXt=200 mL/minx240 min=48 Letx & 4 Sith

2. Adjusting dialysis dose for patient size (Kt/V)

@79} urea distribution volume (V)& Wi/l HAF¢ 55%°)vt nomogram & web calculator
(http://www.hdcn.com/calcf/sahtm)E o] €3t Watson &2 Hume-Weyers Wil 93 Ful Hg
s vas 7% 7 U

Aol A 73 KtgtelAd DOQI guideline®] A% E ol a3l single pool Kt/V (spKt/V) 1.3 °]
Abo] H#ld 48 1/1.3=36.9 L ©]3}9] urea distribution volumeS 7}H ok &l ol MFOZE 369 kg/
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Fig. 1. Estimation of in vitro KoA from a dia- Fig. 2. Relationship between blood flow rate
lyzer specification sheet (From Daugir- and blood water urea clearance as a
das, et al. Am J Kidney Dis 1994,23: function of dialyzer efficiency (KoA)
33-40). Qb : blood flow rate, Qd: dialy- (From Daugirdas, et al. Am J Kidney
sate flow rate. Dis 1994,23:33-40).

055671 kg ol71Ae) @a7} AARSA Uk 5 oJeHoz 47] £4 AL MF 67 kg o4 &
Aol Me 2APSTT ¥ 4 Aok

Minimum delivered dose and prescribed dose of hemodialysis

7129 AFSA BAEAY AIEEN FHEES Aa2AE 98T 4 Fo FA4LF2 spK/VE
1.2, urea reduction ratio (URR)Z%¥ 65%°|%it}. ol 7|&& vl4ay Hg 13 H4: +X2 A
Ztgo] gton wmeky Fo B 439 AW FHo diF 477t B ol #<ldr] 4
3 2xoz AZFHel HZ Ayt 2EY HEMO studys 1.25¢) 1659 X spKv/V §4 A& A
ol AlgEoL} FHE WAPNEY Aolzl RNSE nz;Igen welM J|EY F4 MW EEY
spKt/V, 1.28 2dg §X8 A& dAnsidch

gy o MR olfE AA Fo ¥ FA 432 A @ Fo8FRY Fasie F9rF E3in
w2A spKt/Ve] My £33 2Z¥A<Q 1.2 Bk 01 < 1.3 (URR 70%)°] dFH i it

UKMOIl o8t B4 Ao AlA| : initial prescription

1. Urea distribution volume (V)] A4t

Web site (http//www.hdcn.com/calcf/sahtm)el U= AX7IE o] &3td Watson & Hume-
Weyers Wi og VE A4kgith

2. A BEE spKt/VS! 1.3 g =E Kt (dialysis dose)dt A4 @t

3. ZA ¥ dialysis dosedll #3835t dialyzer KoAl} blood flow rate, dialysate flow rate 2 %244
e ARFL

o) FA F AF 70 kg, 7I7F 170 cm?) 454 22+e] 2§ Hume-Weyers 32lol & V&= oF 40
Lolch wtoF B spKt/V7h 1.30]9 Kt 40 Lx 1.3 52 L7} dch wef A gats g FA%Y §/
9} blood flow rate 2 dialysate flow rate’} &= o] 2lo} (Dialyzer KoA :689 mL/min, blood flow
rate : 300 mL/min, dialysate flow rate:500 mL/min) A4t 27 200 mL/min®} blood water urea
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clearance (K)& 71 #$ a3 5423 ()€ 52,000 mL/200 mL/min=260 min 2 4417} 208 A
E7F "ok gtk BAAZME 4Ate g Folm Ao 52,000 mL/240 min=217 mL/min %2 urea
clearance’t 8T 5™ ©l blood flow rateE 350 mLE Z7MIZ1AY 500 mL/min®] dialysate flow
rate] A} 800 mL/min =2 KoA#& 7Hx& th& 5Aug 922 814 9 (Fig. 2).

70 B4 e A2 AE FAE AgslE @28 iAoz st RozA UdAF FAuty
blood flow rate ¥ dialysate flow ratedld S % spKt/VE dE=d] a3 4 A7+ web calculator
(http://www hdcn.com/calcf/calclong htm)& FaiME 23] A & 5 9o} o|9} o] UHF B4
27 sl dg ag FA AME AMNE O AAE Fo @ 24 832 Hse BEY P
I AAS FAEEA FA B4 AWE WMAANIE (FA ADY D) g o] Wasih

Checking the delivered dose of dialysis

2ol £ spKy/Vell B¥EE 7] 54 AW sigols AAZ 5o @ 54 438 0 4 9
ernz A2 (DOQI guidelined § Dol § We I} 5o 3 54 £ (spKt/V)o] 1.2 o4
PAE BAss HAo) Basieh ol spKt/Vel &2 AielE @ computational softwareS o8&
g urea kinetic modeling (UKM), @ URR [(Pre BUN-Post BUN)/Pre BUN]& ¢]43l= wd
Kt/V natural logarithm formula 5°] $l2n] o|% UKMel 2% wlo] 714 Agsla §-&4d0] AA
FHHD 3t ol F 7Y dsAlE URR (>65%)3 nomogram (Fig. 3)& o] &3t A4E 4= gl
on Kt/V natural logarithm formulag ©]€% ¢ 1 T4 g3 2}

{spKt/V=-In(R—0.008 X t) + (4 — 3.5 X R) X 0.55 X UF/V], (R=1-URR)

UKM2 %4 $9 BUN §% Z49 ¥47te BUN 5% Z718 M9sis 487 A4 ahgolot
Blood side modeling©2v 4 A$F9 BUN % ¥3 g7 UF ¢ 2 849 HFL ojgsld

UF/W
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Approximate Ki/V

Fig. 3. Actual relationship between Kt/V and URR, tak-
ing into account urea generation and the effect of
volume contraction (From Daugirdas, et al. Urea
kinetic modeling. HDCN, http://www.hdcn.com).
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spKt/VE 18l1, dialyzer £ 2.2+ dialyzer blood water clearancest A#3F F4 Aj2+& s &
modeled urea distribution volume (modeled V)& tis&d o2 Ade 4 glon R$4H 02 normal-
ized protein catabolic rate®] A4tell Al-&5 3= urea generation rate ()& 7% ¢ Ut UKME o4
sto] G} spKt/VE A4rer] 184 E computational software’t TSR35 webitel (http//www.
hdcn.com/calcf/dzer htm) # 8 softwareE ©|4¥ ¢ ok

spKt/VE #Q37] A% 3714 3y 25 54 AF9 BUN $4E Y82 3t uats 8T A48
He] Fasth £4 A BUN ¥ 33 AF A¥L 9% vksg HLS F F94% blood tubing
T QA7) Aol vtz ¥l Y AL Hg 5 Uk

54 ¥ BUN 529 538 HAdMs F4 F 82 H22A9A4 Ao ¢ urea FE9 FHAT
#a7t B 98, 28y urea reboundd] 9% urea X9 A4S dojutr] Ao AYEE Ao F
2310 o]& #slHE U blood pumpE 50-100 mL/min® £EZ 10-20%7 €9 o) vz £
pumpE FAAINL FA] EAZ Moy A¥si= Y'Y (slow flow/stop pump sampling)o] BZHI
g1tk (DOQI guideline).

Adjusting the initial dialysis prescription

£ A4t® URRE nomogramel tiglsied A Fo € spKt/VE 78 thg B Ug F
A A7HE EEFE Aot 48 Eof URRE A4tetd nomogram (Fig. 3)22 3§ spKt/V7} 1.1¢]
2 1, 1.09 & 9%<] B4 &3] Friyt Bashy webd £4AE 9% B AY avE o &
KoAE 7M3 HF4uhg AR 8 4 A& 3otk
a2y £ AT {83 YU UKME 14319 modeled VE 73 F Watson &2 Hume-
Weyers oz Ad Ve vlastd A 34 @3ste Fojth

—
oo
.
=
—
"

k=R
1=

1. Modeled V2| HlAt 22|

@ Web (http://www.hdcn.com/calctf/dzer htm)de] UKM AlM71E o] &3te] &4 HE BUN §%
9 UF 4 9 B4 ¥ AFoz28E HAA 5o B4 £3F (spKt/V)E AlAtgch
@ A48 FA%Y K3 £49 A tgg ok
@ @A olnl £o @ spKt/VEte] AMAE Fagda K 2 t g 91 glemz V (UKMe| 9
& modeled V)& A4t & 4 3ith

2. Modeled V2 8& : changing the prescription based on modeled V

d) B4 A AF 73 kg, FA F AF 70 kg, 4% 170 cm, FANAM EX spKt/VY 1.3 =3}
7] $18te olefeg} o] B4 A& qth

AH4-3} dialyzer; KoA : 689 mL/min, K (urea clearance)=~200 mL/min

Blood flow rate : 300 mL/min, Dialysate flow rate : 500 mL/min, t: 260 min

AAZ spKt/VZE AR 1.3%% (5L Ha ZEQ 12 oA Ay M 54 A%
BUN<& A #A3 BUN] 100 mg/dLelA 40 mg/dLE #4a3dlgon utgld URRE 60%°]%ith

Web8] (http://www.hdecn.com/calcf/dzer.htm) UKM A471& o]&3l9 URRH A5 % UF Joz
2E AL delivered spKt/VE 11124 ¥ spKt/V 1.39 £23}x £314ch ol UKM compu-
tational softwaret K¢} t= FAAweo @37t gidvkn 718 x o] #22) V (modeled V)7t Wat-
son & Hume-Weyers ¥W# o2 A4t3 anthrophometric V& th& o] X spKt/Ve zbolz} 1}
A B AQojgtn Azstn I g2 A4Sl anthrophometric V& vlwalA ok A7) #z1e] A
A4te modeled V (double pool)?t 47.61 L2A anthrophometric V&1 39.96 L ¥t} 1.19917} 31},
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o]} zro] modeled V& anthrophometric V 3re] 2 zoj7} ¥ A9 2 9UEL ¥ Folo} 3y
E3] modeled V7} anthrophometric V Bt} 23 4 o] AFE A B} blood flow ratett F4
Aol BEZaAY B4 HIEZ Ay T o] Y& F serz o/d EAH £FE T #Hdy
4 g3 BEg wAs o} o}

£ SN 2 HA 54 #BxES modeled VE A71H22 33 BEAFOTA AL A ©E F
o] B4 gol W3l FAHE goluE AE F8F 443 9ulst g Aol

Modeled VE 4 HARE Frldts =7Y ¥ A4 urea distribution volumee oput}h 2y
modeled V= @Al B4 A HLHT gl 7 Voljgt & 5= glov welr oj& o] &3y
A BE spKi/Vel EE3ts 54 Z2d& A2 438 5 ok 7] #xbdlA Hx spKt/V 1.290
=gsl7] e @A FHEANA ALY modeled Vol A% SAxWe] HHHo] (53] T4 A
Zh t) 823l o] JA] web calculator (http://www.hdcn.com/calcf/calclon2.htm) ©1&3t 703 7
g Atk A7) 8249 B9 modeled Vol 2489 spKt/V 129 =23l7] H8A A2 AL I8
E4 A (B2 28680l9ith

B £M NWo gtA o FF MY

A #4 WAFA FA BRoIN FAHT Y= £4 §3o] AN ANE 4 spKe/VS 120]
9o Hl&e 50-60%0] B7# o2 Husu gk wehd AAE FHo| oW + USE A
A B4 Aol @ A&HY B Yo] T Yy Holch

#Hozt AN $H AR A5EA ARHL AE KyV7h B4 A5 AER 498

& daste A42A FRBA A 5] AT Ak 53] V A7 body masssh GG
o A AS) D F S kol o ANTA 9% FAAY KoVl Sk 230 4R
o Z7beh ABE & A& ATl Fojo Bk Webd TYHA B4 HHE A42A KT VE 2

galA e Az & Eﬂ‘?l°] 2 F 3oy old U@ FF Ayt Wasin

< #E¥® HEMO studyelA 59 A&EL 143 2 7|& £ 54 N8 BTN 40% A
Fol 3 gt ol @A FA &3] A3 HAY T& £ #AGlel FAY 1EH £Y
Azgol FEAQY FAE M o dE A8 FHTo "ags AAgdn & 4 givh o/H H
oA 87%9] 59 AE&E VIEE AN} FAH2Y (Tassin AP 5 o) gor dgg &
A A17He E8F = daily hemodialysis £& 43] 6A17F oo} FAz FMxwo] MBS 7|F XEY
ol & + 3l& Aoz AZHrh
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