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AFHE B8 FodF(urgent referral) 02 TSt e A QA A3}
34 AE, FA9 olf, 4AAY % 1d ol dFo] ot T¥H ZAE sy

1) tad8e] A7 A% 4657+15344%9.09 Fuiuj= 207: 1519

2) 27193 F 1639(45.5%), A=)z 2 194(5.3%), AAAAF 559(15.4%), 4o
T 12140(33.8%)R2m L7l AFAo] ol W FHE Y 8541(23.7%), HHATHAY
611(17.0%), LEY 4741(13.1%), ThdAl 6e)(1.7%), AR Tty dado] o9 H97} 24
(0.6%), ¥AAEE ¢ F U= 397 14041(39.1%) AT,

3) FAARA JAmde @ake A4Q4v 0 13360(37.2%), SRAWEY 40¢)(11.2%), 23
9 25¢1(7.0%), B4 16041(45.0%)9 20, BEAL A}§ o= &Y 864(24.0%), 852
4 14341(39.9%), 4-97] 2 A o] 1141(3.1%), TILYF 11841(33.0%)Qom, A o)
A 23e Y%A 15891(44.1%), BLHEH 1556](43.3%), A3 o]4) 45¢1(12.6% )i},

4) 93 Zdotelde 27|98 TF 12.44+4.95mg/dl, AA=R7)9 =P 13.67+7.31mg/dl, XA
ol 12.81+578mg/dl, Sz 14.18+7.48mg/dl 22 Z¥E3te] Aol gYon ¥HY
ARTIe =z F 3551062g/dl, XDz7j9=FE 353%0.67g/dl, AAYAT 3.63+0.68
g/dl, S92 F 3.42+0.63g/dl 2 ZF 39 AeolE AU

5) ¥4 7INA BF W4 Z719AF 109.15%17.16mmHg, ANBZ7])HE 10537+
18.76mmHg, A AL 117.24+27.24mmHg , Feoz)w 116.98+24.26mmHg(p<0.05, &
719 2o dig A R FLYP) oL BAH Agke F7194HAF 639+ 1.72mg/dL, AAZ
7192 650+1.84mg/dL, A Yoz 6.54=1.83mg/dL, 89T 7.29+354mg/dL gL}
(p<0.05, Z713F g FLF),

6) FxTH vlFnTAlele] oEA7ld] wWE Azoteld HALE 27)AYTY AL 365
ml/min$ 5.13ml/min, AIQ22]92F 10.30mi/min®} 3.75ml/min, AAe)ZAZ 5.17ml/min%
587ml/min, FHeT 7.37/ml/min®} 475ml/ming 22zt Ael: giden, 149 oue 2}

* & ATE AR FAUWTGEhsdN FEFNYE
YA G AGA MAET A2F 1340972 dAASZ oohet Waietzy
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E<| 1
1. 8XE &Y

gggate Ha A3 4657115.344(16-794)
on gx7E 2079, AA7F 151l 2] AR-AH
o o] ¥ AAFL D 854(23.7%), WAATH
Ag 614(17.0%), -8 474(13.1%), HdA 64
(1.7%), AN F9ryd e 43271 290(0.6%),
A S dre AUt 14090(39.1%) AL FA4A
FA AAxAe] Wsl= F4Hud 13341(37.2%), 3
HAA3E 40090(11.2%), AW 254(7.0%), B4 160
d(45.0%)9 1 FA4& AT olfE HEH 864
(24.0%), 85F4 14390(39.9%), 4t-d71 € A#HA
ol 114(31%), 2AA¥F 1184(33.0%)529 Z
T2k Aol fIATHTable 1).

2. BAl7|0 mE ACHA el Him

2712037 16399(455%), AA=Z7|4EF 1944(5.3
%), AQHT 554(154%), SLAHT 12141(338
B)R2H e 7] T 479(288%), Ad =
719922 60(31.6%), AAAAT 101(18.2%), B4
o2 224(182%) R, AUA 29 279 T

Table 1. Demographic Characteristics

n=358
Age, yrs 465711534
Male : Female 207 : 151
Primary Renal Disease
Diabetic Mellitus 8(23.7%)
Hypertension 47(13.1%)
CGN 61(17.0%6)
ADPKD 6( 1.7%)
Systemic disease 19( 5.3%)
Unknown 140(39.1%)
ECG at initiation of dialysis
LVH 133(37.2%)
Ischemia 40(11.2%)
Arrhythmia 25( 7.0%)
Normal 160(45.09)
Cause of dialysis
Uremic symptoms 143(39.9%)
Elevated BUN 118(33.09)
Pulmonary edema 86(24.0%)
Acid-base & electrolyte imbalance 11( 3.1%)

2] A4 ¥ T4 67941.1%), B4EH 779(47.2
%), A3oj4] 109(55%)A Mdsiglon Fureg
29 A% YAEAH 599(48.8%), BLHEA 509(41.3
%), Aol 129(99%)e1Ax Z+ ¥ FAH
ol Eojx g}rHTable 2).

3. =7 9= X =02l ETA
Al &A

Z7192 79 274 BEF 8A AdoleElde 523
mg/dLelT AFJZ7)|YSTE  9.10mg/dLel ey
Huleag e z7|HF 2853%, AAZX7AHL
2438% Q1 ¥Y AZVL Zz 272.08mg/dL, 71.33
mg/dLH L  24A1zF ZAYeleld HAES 2467
ml/min/1.73m%,  8.37ml/min/1.73m’°] R & LH(p<0.05)

& A AzREAloldE FAA Mol g

Table 2. Referral Pattern and Modes of Renal
Replacement Therapy

Late

Early early Late Urgent

Patient(%) 163(455) 19(5.3) 55(154) 121(33.8)

Diabetics(%)  44(27.0)  4(21.1) 13(236) 24(19.8)

Hemo- 67(41.1) 6(316) 26(47.3) 59(488)
dialysis(%)

CAPD(%) TI(47.2) 11(6879) 17(309) 50(41.3)

Transplan- 19( 55)  2(105) 12(21.8) 12( 9.9)
tation(%)

Table 3. Biochemical Parameters of Initial OPD

Visit
Early(n=163)  Late early(n=19)
BUN, mg/dL 53.31+20.83 76.00£30.60
Creatinine, mg/dL 523+4.17 910387
Hematocrit, % 2853+8.11 2438+511°
Albumin, g/dL 372+0.85 367069
Cholesterol, 200.991£82.83 207317067
mg/dL
Triglyceride, 179627315 150.40+24.64
mg/dL
Serum-Fe, mg/dl. 6259+38.23 55.25+28.96
Ferritin, ng/dL 272.08+274.92 71.33+46.11°
Urine-Protein, 4638+5355 5,940+4,649
mg/d
CCr, 24672252 837+391"
ml/min/1.73m’

" p<0.05 : compared with early referral group
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HTalbe 3).

4. 92JA|I7|0] iR MO AIYAl T
2719 Hin

83 AdolEgde Z7gSEe B§ 124149
mg/dL, AF 271987 13.7+7.3mg/dL, L2+
12.8+58mg/dL, 34e)8)F 142+75mg/dLE 2 &
e Fole figlerw IHdEY FAELE 27|9F
79 gx @2 965ml/min/1.73m’, vl FxFel
A 5.13mVmin/1.73m’01 1 Az R F
oA FuAedA FH dF AGHMLPE A
2] 8} 9 tHp<0.05)(Table 4).

5. QRAP|0N TR flAkate] Him

gyl 2719229 3% 94 884, A9A 7513,
Adz719Fe) A 10:9%9, | 36:199,
Fahozle 73:489ei%ln HE FH IS
7193 F 224709, A=) F 17744, Ad9)g

e

T 2169, ST 1991 e FAQAA Bt
APE AMEY FRFE(E, AF, TxARE 44
TE), AFAARH, #AW), nILFF, Txh
2, AAGAL o}, TAsAF, UATAS ¢ 4F
& ZAEY oo gid fiPdAE EAsisley 7
o7re) Aol UAT 1dZF HYd AdE g5 A}
FEgE zol7t glolen BT Vel =7)2FFe
7349 1092+17.2mmHg2 AT 117.2+27.2mm
Hg, 3493+ 117.0+24.3mmHgel Hl&] #9314
gz e] HAHp<0.05)(Table 5).

6. QE|AI7I00 mHR AgspEtxioixiof CHEt Him

2o zrid e 3FS 6411 7mg/dL, A<D
Z7]19F 65+1.8mg/dL, AQYAF 65%1.8mg/
dL, 998w 7.3+135mg/dLE I ToA o
& o nid fFosA Bgork(p<0.05) ¥AY ANF,
2471 dAF o, 8H XA ¢ wgdy §& 7
Zztell o7t A THTable 6).

Table 4. Residual Renal Function at Start of Renal Rreplacement Therapy(RRT) by Referral Pattern

Mean Value Early ;;tll; Late Urgent
Serum creatinine, mg/dL 124*49 13773 128+58 142*75
Median serum creatinine 117 11.2 115 126
(min-max) (45-33.9) (3.3-234) (3.0-35.0) (3.2-454)
Creatinine clearance, ml/min
Diabetics 965 10.30 517 7.37
Non-diabetics 513 375 5.87 AT

* p<0.05 : compared with diabetics patients

Table 5. Clinical Characteristics According to

Referral Pattern at Initiation of Renal Replacement

Therapy(RRT)
Early élaar%; Late Urgent
Sex(M/F) 88/75 10/9 36/19 73/48
Mean age, yrs 4531144 441%122 480%16.5 480%16.4
Mean follow up 224+24.1 1711 216194 1938
months months days days
BMI(kg/m?) 215%3.0 235%103 21.0+29 22150
MAP(mmHg) 109.2+£17.2 10541188 117.2+27.2° 117.0+24.3°
Total hospital stay, 82+176 48+97 62%178 41+95
day/pt/yr
No. of comorbid condition 15£1.1 16+0.8 17£12 16x13
1 year mortality(%) 12(7.4) 1(5.3) 47.3) 18(14.9)

* p<0.05 : compared with referral group
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Table 6. Biochemical Parameters According to Referral Pattern at Initiation of Renal Replacement

Therapy(RRT)
Early eI;tls Late Urgent
BUN, mg/dL 109.4%+37.1 112.7+524 101.2+33.0 1082+47.1
Creatinine, mg/dL 124+49 13.7+£7.3 128+58 14275
Hematocrit, % 206+4.8 23.0x5.0 248*46 20949
Calcium, mg/dL 81%x6.3 7709 7909 74%*12
Phosphorus, mg/dL 64*1.7 65%t18 65%t1.8 73+%35"
Potassium, mM/L 5010 54%t13 49%1.0 52+09
Bicarbonate, mM/L 15983 14959 149+4.1 145*46
Albumin, g/dL 36106 35%0.7 3607 34106
Total Cholesterol, mg/dL 1771535 182.7£60.3 176.3+465 175.0£55.6
Serum-Fe, mg/dL 55.8+425 64.0+47.7 65.7%£40.1 66.1143.3
Ferritin, ng/dL 3256+552.3 364.3+3243 339514144 4405+701.8
CRP, mg/dL 30x114 03+04 1452 431148
CCr, m{/min/1 73m’ 5483 51%32 5628 45144
* p<0.05: compared with referral group
10 My P>0.05 n &
£ L } Early Referral ogte] LAT FA uhye wHoz Wy ARA
f@ o Y Late Referral gare] o5 QL o] Aol Yolx BFL ozt
T N A FHBRY AFEE £ Bolo] FABAY dF
5 V——e £ d28s J= AN QYD 4, TA9 Wy,
Urgent Referral  SEAI712 Y, 219 A@ozA guo 459, 3¢ 4
08 HE uUstFE  arw*d ageeu® ¥y
0 3 6 o 12 transferrin®] ¥ =7, 99 wd A% %0 g

Duration (months)

Fig. 1. Patient survival during 1 year according to
referral pattern.

7. SEA|7]0) OHR 10 WEEQ| HIm

z7193 29 19 AMFEL 74%2 XA 2719
T 53%, AQAHL 7.3% R FHAIAT 14.0%%
FAdcZ fo Aolr iRy FHAITM
271937l uls 129 Abge] B ZF¥o] gl
o 18 Agdde gy A 28 # A48T
T Zgolxn 1dWl AHHUAL AEEA FH
O PA (VTR 184, HPY I 64)7} 244
(686%)% 713 wskon g 994(25.7%), gl 4%
Abg 1o, GGF-Ae 87347t 14 ARAHFig D.

A dm 2 o] AsA 40 AxA 579 Fu
He o FFER 4FE ¢ F dE FHIRE A
AHD glev} g ArREL =3 Ned A& 1A
FAA o A= ZAEFHT glov oA VUL E
2 %3y gzle ol@E L AIYE FRE AAE
dEEz Qe el AdA aye AlF AjFelth
Flemish Dialysis Unit9} 1994-1996'd A}ojef| 2]3]A|
7ol wg wmdTFelAN FHF P HE zv|elF
ool vlsl 1du AARET 27 AY 71zke] < 24
olgelzlm stk & ATe FAAFAANAY #AE
9] EAL Al Ao o b } BREH
BE @3 AdANAEE AP FRED o] A
B SASTY B4 AAAY AAHY 932 21
Qe o ¥ vmste] @xie} AFE ALALF
E QA7 FAJAAE deolrn7| g A&t

A4 FAd el ol feivele] R ARHER
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o 4% 9 JAddade Az JuUg g5 Ue
o o4d AdHade vu YeE F FAFE 9d
137879 (Yl 30369, EAFEA 73874, BuE
A 2,284, AFol4] 411694 97'd 20,244 (A
g 43199, AdAey 4wy 7tz 230493, 740
9, 1276922 AA e F/HE 969 134%,
97d 12.0%°]9 Alidaye] v|&L ¥ F4 534
%, EUHFA 171%, AFol4d 205%%ch 4 A3
L Y ATA NG 216%, FxEA ANY 30.8%,
TEGA AHEA AeE 183%2 Bastm U
A7 E 49U A Agoz M Pyl 237%, 2¥Y
A AFEA A3E 131%, A AFRA AlE 17.0%2
RA G Hgo] ded ol 99 YL 45 gl
797t 391%2 B7] QdEo g Alggd.

USRDS®] B o] €J3td ol @y ARAZoz
FAgdEo] Nuxeg AlFds Fape A¢ A2 A
15%, @459 FAF 45%, EH H8A 42%, 4A
2| 3%, B9 31%, Adgel 7%04 AF 1
on Mz A $e RIEe A= FY X8E
L7 e oln] @& o] AN AR FFL 71X
3 glen O ¥EE on BN XNSE wa g @
Ao vlE At HAL v&d AxPan o
TN A3 A8 N=gE AR ¥zl
A9 F4 53 dAStY doluted FHAAdug
7} 372%2 Levin $%0] B1g BHF Zzoleld A
48(Ccr)el 255ml/mingl FASAME AzxSopy
v U7 389%7F e AzolEld HAEo)
5ml/min Ro}Aol wet HA44 v APE7} 3%
F7tgte 2709 2HEE 94 o] AdEe W
= dFd Fag A=A € 5 ULE ¢ 5 AN

. A4 AAAA BdEY Yate] 1] o]l A%t
%} 50% oldelv AAEY PalFo $Ie wdE
Holg 797t 112% =2 Jeld FHAAA FAHE F
9 B AP s ANFY Fdeate] ¥
FROE HJD 450%9 FA7F AL AHEE B
olu} ¥4 AU AF Al o8] v go)] Frtge
eez B4 gzte] oAdFd Y FaF 8AU A
A%y FNg 93 Azt BYEY 2de 59l
Had Aoz A2¥rl 19959 Hakim $o] A%
FA9 HgF A3 EAE AYF B TTRE
el 33%9] @2t A7)%Y A uE £34
9] 1FLPFRCR BENHE MY O v y

3 EAAAAA] =4 He olf2 AZddn)

4 e BE g ANAH, HFAF g3 o)
Zo] oz R At 7 Hriol WE BE T 9
A AFGHA Hed Sweden® Danish National
Registry Report on Dialysis and Transplantation
1995'"¢] mae] osw o} 70%9 A7t BepEy
A HEE 2&E g A=z Ad 9 A
S SAlell ol HYrt 9 o] RFH FFo2 Y
FAS AL AL 8 BAL FR3dn sge
o whebd A F$ 54 wyle] i dde
Fo] FolA ol§Eo] won %7 WAANLYFI)
F7V8 ool W& Au|7t Fvtslm 27 Abga #
A7t A*Pa Ak Ay wEs 92y
A4 o 20-50% AxPoln} o)8e F2 HYBA 3
# 9 nAFEFA AF FAY ol wol dF}
FA00a g & ATNE 2 2309 4¥BA
g 48 ¥ 2AFYUZY Nt FA7)e) o
gt zpolE HolA ke ol gy AYTH
Zz9< 5o AL AP HAL Aoz o)Fz
2 dn FAel Axe Aol APy el
(AT ¢ FdoFe we)e ¢
492%= o8 udetluls olax & ko] glom
2 AL $NE BASE dukalel gig 2§ A
A 9 9 ARG Asfe] @aAd g
Afe] etz A}t E3 MUl wEe
249 #AEolA FAENT HutEMo] ngo] A
9 Zom 7} F79 Aol fle Aoz vehgoy

< JHITH vGuTAAM EHEHE 9 MIde
BARE BIon ol Aol A8 Mem 2ile
AdA eyl Fadd Fol o B{o] Y& F MY
A e A&4H B9 ANEE A= 2 PY F
A A dig Aggde AUk =Y o #dg
€ BAFT vk EY BN ButEAgae A
Hol B HAZ A5t gon oo wE N
SYPAAA $AUY BRI3AIT WYENL A gAY
BEHEAE AYsts B4F A3 gn od ug
Fed 5 AR AEsA s R EgRrYe g
& HWeyg gol Mdsle olfF9 & aojzn
AzrE

National Kidney Foundation-Dialysis OQOutcome
Quality Initiative(NKF-DOQD<} x3'®e] o)stw >
4 Kt/VureaZl 20 ©]3told HFo] gAY 8H &
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2a =7t Hs B4R o4, normalized Protein
Catabolic Rate(nPCR)>0.8g/kg/d, 85°] ¢ A%
Aojut oj8td A7) flE A$E AdEE AgAL
We AYstetn g Tattersall 375 % Kt/
Vurea<2.00] A1} nPCR<08g/kg/d3) A$ F£4& Al
Pt Aol @A dFq Feddn s F7
Kt/VureaZ} 202 A% A oteld Hi&o] 9-14
m/min FEoln B AF o $AEQ] ZgotEd
A go] 45-56ml/mine 2 7 £t ol gL
o guryel ARAKG 9 £A FHE AAde A
ao] gled ol& 3at 7ol Mgzl AR
A A 9EEE Aol 271 Fe] ASdE HA
By agoleldo]l 523mg/dl, AMotEld HAEo]
246Tm/min2 A JAHW #AEY &= B
7] dRoz Ajzter

ARALEE AL A GAY B A7)%(re-
sidual renal function)& & A)7|o] we} z}e]7t ¢l
ot FudA ZHFHFE Alole] F o & AA
oA Algo] EHew ol Fm BT Futd ¥
Wzo] Bgngrtt B AU 4 Fo ARt U
® Ad A At

Fe] A7lxe] B A, F AT AueM U
EAL XA g BE 7S HEAHY @2
439 A7l5e] YD Aol v of R ojgg %
ARES Boln? MY AL A% BFE "olF
T AREH olgee WARE BHAM Fasnh
1 A Arlse] WALE AdHoz ol
A7 2o1En, 9AAAHY o dAe] g Y
o] WAL U &FE BelA Ho 2 25
2A9 AA7 AdA @4 g3 FoivtA HE &
o] oopatel= A glae] o]zztgo] Fof
UAgch Bonomini V& 7|9 A7E delelMe
Exo| AILES Foln Y4 AYE KA Y
AR dAle ojag AMdstn g9 4FE YT A
o] FUHE AN B F5 ¢ €8 Ze IF
& gelEcln gt 2719938 AS ARG
AFggo] 2774 FAstn @A9) N8 AHE FAY
o pae @zt AREFHE @A ke na'®
7} @ Aol ohAAR AAAol Yot @A) I
B2 29 2 o|fg 5 Y w AL dedA
o] z7] AgAMsye] a¥Roz Azt 19944
2E 1996744 Flemish Dialysis Unitoll A ZAHg

ulef oldtd Z7)H T 19U AILELS 126%0] 2
27] AYYFE 19692 I AMTE 26%
o} 27 APLSF 367900 sl FH3F FRoy £
AT Z+ #0919 AGET 27 AT
o ztojE Ytk ole A A$ ¥R Y 2
£ o] 1% 1-27042 vhy ARpAdgate] Surd
A7%9) Aol BE N8E £ A+ A7l vl
ol# W 7Hzo] A7 WEojn uebd WA ARH
Aol A AgALYE 88 A AT A7t A
A% £ 9 AF g F3 Ao oY e
A9 Lowre $7¢ @& ¥F ¢¥7 v&7t 8
7o) o] @A Jxn VA ZdolElde 2 A
o gAY o F7t Frhuste] faky ojFe] JBEH
b AR Fgdida dden =Y ZE FxEUt
125mg/dL ol4e]AY 9mg/dL °|382 FFXE Hol
G52 A AP YPEs 293 Sk AdA
¥ AgE F 909 ol At FukAgs A
GRYE AV Yoks r'"E Qo E 47
Ae 2zt 27098 9% 39 NE7F 8 4 e Body
mass index, 8% 487 ¥: F ZHLHEA, fer
ritinsE 2 PITT % 5L o7k Aen AP
7} oAb oF HAEF ANE P TS TS z7]9F
oM g 2 gAY 2Ho| FHI AN o
Aol Bt F ¢ AAYH TN F2W Abge] o
B AdaAd g ¢ G483 59 d9d 8 =3t
o AL Mg £ ) 92 Hust €8 Ay
2o A 27 ITANE FLeFHFHe] U9
zAo] & HA FUD A& AAF A o8 =Y
BZEAY AMgo] Wtr] WEoz AZd.

ol o] A:E 7] ARA &z A7l w
g g3 ERe =7 I the T v
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Despite improvements in dialysis care, the mor-
tality of patients with end-stage renal disease(ESRD)
remains high. One factor that has so far received
little attention, but which might contribute to mor-
bidity and mortality, is the timing of referral to the
nephrologist. We performed a retrospective analysis
in 358 patientsimale 275, female 151) who were
initiated renal replacement therapy first at this hos-
pital from Jan 1995 to Dec 1996. Patients were
defined by the time of first nephrology as early re-
ferral(E, n=163) encountered after more than 8 weeks;
late early referral(LE, n=19) encountered between 8
weeks and 4 weeks; late referral(L, n=55) encoun-
tered from 1 week to 4 weeks; urgent referral(U, n=
121) encountered less than 1 week. There were no
differences in age, gender, primary renal disease,
cause of dialysis, and renal replacement therapy mo-
dalities. However, there were significant differences
in mean arterial pressure and serum phosphate levels
between these 4 groups. The mean arterial pressures
(mmHg) were 109.15%17.16, 10537%1876, 117.24*
2724 and 116.98+24.26 for E, LE, L. and U, respec-
tively(p<0.05, compared E to U). In the U group,

serum phosphate levels were elevated at initiation of
dialysis compared to the E group(6.39+1.72 vs 7.29%
354mg/dL, p<0.05). One year mortality in the U
group had on increased tendency compared to the E
group, especially earlier mortality(7.4% vs 14.9%,
p>0.05).

In the E group, there was more controlled blood
pressure and serum phosphate levels compared to the
U group at initiation of renal replacement therapy,
but other parameters were not significantly different
among the 4 groups. Delays in initiation of renal
replacement therapy may result in patients entering
dialysis in a compromised state, therefore adequate
long-term predialysis care by a nephrologist is im-
portant. Socioeconomic -and medical factors respon-
sible for late referral and late initiation of dialysis
need to be evaluated and corrected to further improve
the outcome of these patients.

Key Words : Referral pattern, Renal replacement
therapy, Outcome
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