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dequate dialysis is essential for improving dialysis therapies and reducing all-cause mortality

in end-stage renal disease (ESRD) patients. Efficient removal of the uremic toxins in the
blood remains the fundamental role of dialysis therapies. Therefore, urea clearance as assessed
by urea kinetic modeling (Kt/V,.) is @ surrogate marker for dialysis adequacy in ESRD patients
undergoing dialysis, and the NKF-DOQI recommends a Kt/V,, of no less than 1.2. The current
status of dialysis adequacy in Korea has not been fully investigated. Our Clinical Research Cen-
ter for End Stage Renal Disease revealed that the mean Kt/V,.. in maintenance hemodialysis
patients was 1.49+0.28, and 91.5% of patients satisfied the target level of Kt/V .. In addition to
Kt/Vuea, Clinical parameters such as the volume status, residual renal function, blood pressure,
acid-base disorders, anemia, nutrition, inflammation, mineral metabolism, and middle molecule
clearance are important for determining adequate dialysis treatment. Further evaluation of clinical
parameters is needed to improve dialysis adequacy.

Keywords: Dialysis; Renal insufficiency; Survival; Uremia

AN OB Teske} G @ 1 e v dEe] 4E 371

EFFA&EH o7 ZIIE Zlo 7 Bt} 71]5}7} £ 82}

TR S Ao 71e] AstHEA vdg = Nkl Hls) 4-10817h W AlReaste] fE
e g3} gapiEe] Aol o] 1 g As| AR UYehiER oeAge] R oluje) Alsld &

Aol By} a=Fdo] wheA Hoh A 2ol APFET Qr-4l,

G 913l algold], Fwa] So Bukea o] Al TR EAL] LS Fo)7] 918 Be Alwr) o] FolA T

a¥o] desith AMAdoR N doR EAXg B, 7B g BAxRE A48 AlgE Dart gl

&

%0,

£ 7L 9l Shahs ek ol d o w52 408k oL, gl 72 0] Aol 5 B Es| W27l o HANE £ o] 24
S-ejubhs thghalPdets) o] SEA R ofshd 2009 5 vehlls vkl AEEo] 9loH, FAFEN x84
& 7leo s AR 27t 37,3917, HHHEA 7,618H of SR ES o] 83t ALK/ View, 847 F (urea
07 F EXZAI= 45,00990]tH1], o] 200039 reduction ratio)<, 3EEN ol & FF Kt/ Ve, ZEO}E]

20,5248 B3} <F 108%F 28 o] F7Fek o2, Q<] g Tol FAHARS F a3k AF L BgH 1 g}

© Korean Medical Association

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.
org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is
properly cited.

J Korean Med Assoc 2013 July; 56(7): 583-591 thstelaslxl 583



@
M= Kim SH - KimYK - Yang CW

Table 1. Classification of uremic toxin

Molecular
Molecules weight Example
Small water <b00 Da Urea, asymmetric
soluble dimethylarginine, creatine,
compounds creatinine, guanidine,

hypoxanthine, uric acid, and
oxalate

Protein-bound  Variable

solutes

p-cresol, phenol,
3-deoxyglucosone, hippuric
acid, indoxy! sulfate,
melatonin, leptin, retinol-
binding protein, and
homocysteine

Middle
molecules

>500 Da B,-microglobulin, parathyroid
hormone, and advanced
glycosylation end products
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Table 2. Clinical studies examining the influence of the dose of hemodialysis

The efficacy of dialysis adequacy %

3R olgfal AE-e 2002\ W

Reference (study) Study design No. of patients

Description and results

Bk e YAedTel Hemodialysis

Eknoyan et al., RCT 1,846 Standard-dose group (HEMO) 7oA aEA e B4 0|
2002 [8] (spKt/Vyea=1.32+0.09) vs. =
(HEMO) high-dose group (1.71+0.11) § goll 2 ¥ FA AL B

RR of death = 0.96 (95 % Cl, 130 ZH Kt/V,, QAN Z714]
0.84 to 1.10; P=0.53
. ’ TV o] Aol 2 9aE vIAA)

Depner et al., RCT 1,846 Women: high dose group had a
2004 [9] lower mortality rate (RR=0.81, e og AEo] AojxthHs, 101,
(HEMO) - W] e e o] F

Men: nonsignificant trend
(RR=1.16, P=0.16) Aol #A3t v)=2lg At (National

Termorshuizen Prospective 740 RenalKt/V(urea) and Kidney Foundation, NKF)2] &1 2
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surwvgl Initiative [DOQI] Clinical Practice
T 1/wk in renal Kt/V,e.: RR of )
death=0.44 (P<0.0001) Guidelines)ol| oJ3}H @ Ag=sty
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Port et al., 2004 Prospective 10,816 High dose group (URR 70%-to- drwe] Askolm, 5 33| deFA2
[11] 75%) vs. standard-dose group HE= 8LA0] KV, o H 401 1.2 0]
(65%-t0-70%) Lo i’ -
x o
For men: RR=0.9 (P<0.0001) R
For women: RR=0.81 (P<0.0001)

Lowrie et al., RCT 151 High-BUN groups vs. low-BUN 2. Kt/Vyeal| AlAH T} 2 EX| =2
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(NCDS) withdrawal of patients were 1985 Gotch®} Sargent [13]7} 7]

greater in the high-BUN groups
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Study; BUN, blood urea nitrogen.
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Table 3. Clinical studies examining the influence of the dose of peritoneal dialysis

Reference (study) Study design No. of patients Description and results

Churchill et al., Prospective 680 1 0.1 unit Kt/Vyea/ Wk was
1996 [17] associated witha 5% 1 in the
(CANUSA RR of death.
study) | of 5 1/1.73 m? CrCl /wk was

associated witha 7% 1 in the
RR of death.

Paniagua et al., RCT 965 Control group (2 L x 4 exchange)
2002 [18] vs. intervention group
(ADEMEX) (peritoneal CrCl of 60 L/wk per

1.73 m).

RR of death of 1.00 (95% ClI,
0.80-1.24); patient survival was

similar.
Termorshuizen Prospective 413 No significant effect of peritoneal
etal., 2003 [24] CrCl on patient survival was
(NECOSAD) established (RR=0.91, P=0.47).

For each mL/min/1.73 m?
increase in residual glomerular
filtration rate, a 12% reduction
in mortality rate was found
(RR=0.88, P=0.039).

Lo etal.,, 2003 [19] RCT 320 Three Kt/V,estargets: group A,
HonaKon 1510 1.7; group B, 1.7 t0 2.0;
(HongKong) group C,>2.0 Kt/Vyea.

No statistical difference in patient
survival

But, group A had more clinical
problems and severe anemia.

CANUSA study, Canada-USA Peritoneal Dialysis Study; RR, relative risk; CrCl, creatinine clea
rance; Cl, confidence interval; NECOSAD, Netherlands Cooperative Study on the Adequacy
of Dialysis; RCT, randomized controlled studly.
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Figure 1. Distribution of Kt/V., in prevalent (A) and incident (B) hemodilalysis patients from
Clinical Research Center for End Stage Renal Disease Registry (unpublished data).
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Table 4. Other parameters of dialysis adequacy

Parameters

Volume hemeostatis

Blood pressure

Acid-base disorders

Anemia

Nutrition

Inflammation

Mineral metabolism (calcium/phosphate/intact-parathyroid
hormone)

Middle molecule clearance
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