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KIEARITHN T 2 BRFRED 20> T, IBIELENT (peritoneal dialysis © PD) %, Z OWIHNAEEE & L ChziE->
FonTwsb00, ZOXkI%PD 77 —A MO FPRHRICBAL TEAHERRS V, 2 2 TRERTIE, PD
7 7 —A MILZ B 2 CEER 1 %2 T L,

RGIE, 1999 4F 1 HH 6 2003 4 12 HAR £ coMEIC, RIPEAEERELE & L CoIilaRic PD %R L
72 98 Bl CP¥4ENR 63 1%, T34 59 B, Zoik 39 4, FEREIRIE 57 B, BEPRPEIERME 41 B) Th 2, 206 oflT,
HAERR B X OBA /S 7 A —% — & 2004 4E 3 AR CTORE PR EZHERL 7,

SEY RN 28 A HTH D, 98 Arh 35 #1(35.7 %) A3 PD B, 24 #1(24.5 %) H3FET= L 72 (N 7 %12 HD &
IBAE) . &% OFERIGDINE R R & BEGE (2N ZF N 8 #l : 333 %) TH b, HREHEIIEREIE O 51X 72
oz, WERECIRERE QR L OINE REBOBENARICE > > 72, BAROEKRT —2 1%, WEHTE
ME 77 2 AR, BEFEEERD D/P Creatinine (Creat) fifi & $5ARMIMTE 3G E IS =D > 72, Cox [
BN — R E TN TDOLERMHTTIX, D/P Creat>0.65 ® high/high average, MEIRFIERE & /O 5 D JWEA:
ST L 72 B PRARNKN T TH > 7% (HR : 1.78, 95 %CI : 1.10-2.94, HR : 1.81, 95 %CI : 1.11-3.11, HR : 2.23,
95 %CI : 1.37-3.73),

PD EABEZICE T, BEREERE, DINEREOBEA & PD BEAWM O IEBIA LD LA L w3 Hlo
EMTPHRIARTH S, TDL) HBEEICHL TIE, PDEEBADEEFECBEBLRELEZ NS,

Peritoneal dialysis (PD) is recommended as the first line of treatment for end-stage renal disease patients
in terms of integrated renal replacement therapy (RRT), since PD can preserve residual renal function and fluid
homeostasis. However, few analyses have been studied regarding the risk factors for death among patients,
including cases transferred from PD.

This study retrospectively examined 98 patients (63 years old, male/female ratio : 59/39, non-DM/DM :
57/41) who started PD for their first RRT between Jan. 1999 and Dec. 2003 in a single center. The risk factors
for patient death were evaluated

During the average observational period of 28 months, 35 cases (35.7 %) were withdrawn from PD, and
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among these, 24 patients (24.5 %) died (including 7 cases after transferal to HD). The leading causes of death
were cardiovascular disease (CVD)and infectious disease in 8, respectively (33.3 % each) and no cases were
found who developed encapsulating peritoneal sclerosis. As compared to living patients, the group of patients
who died was significantly older and had a high frequency of CVD history. Their serum albumin (Alb) level was
significantly lower, whereas the D/P (dialysate/plasma) creatinine (Creat) ratio as well as diastolic blood pres-
sure was higher. In the Cox Hazard model, D/P Creat ratio >0.65 (category high/high average), DM nephropa-
thy and history of CVD were independent predictors of death (hazard ratio (HR) : 1.78, 95 %CI : 1.10-2.94,
HR : 1.81,95 %CI : 1.11-3.11, HR : 2.23, 95 %CI : 1.37-3.73).

These results suggest that DM nephropathy, history of CVD and higher peritoneal permeability at PD initia-
tion are independent risk factors of death in patients starting PD for their first RRT. Hence, a strict follow-up is

needed in these patients.

Jpn J Nephrol 2009 ; 51 - 38-43.
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Table 1. Cause of death and cause of technical failure
Cause of death Cause of technical failure
(24 cases, 24.5 %) (35 cases, 35.7 %)
No. % No. %

Infectious disease 8 33.3 | Death 16 45.7
Cardiovascular disease 8  33.3 | Peritonitis 8 229
Gastrointestinal bleeding 3 12.5 | Ultrafiltration loss 6 171
Hepatic failure 2 8.3 | EPO-resistant anemia 2 5.7
Malignant syndrome 1 4.2 | Colon cancer 1 2.9
Unknown (including sudden death) 2 8.3 | Others 2 5.7

EPO : erythropoietin

V7 L (Ca),
parathyroid hormone (i-PTH), B,-37uZnu 7Yy ¥ (B,-
MG), 24 Kfil7 v 7F =+ 2 ) 7 F A (24hr CCr), body
mass index (BMI), YUifAMLE (sBP), HRERIAIME (dBP),
fB X MG E D & GRS N7 D Ef i (CTR), 8 X O PD
OB B W) IS B AT S 4 7 TG ST 165 5B (fast peritoneal
equilibration test : PET) %> &, dialysate-to-plasma ratio of cre-
atinine (D/P Creat) i % retrospective \ZHERE L 72, 2flIcE
VT, HAIRFD 6 PET MATHIIC HERER O REBIES T &
ZHER L 7. PET HafTIEI01E, 98 filrh 5 BlIZBEHTE AL
1 AR, 89 BlFEAR 1~12 7 HEAWN, 4 HlIZEARK
13~16 AHTH o7, 72, SRIOBEHCEEL, MHTWR
BED S XHICTHEZE .,

falfElT & LT, #atY 7 b7 L7 StatView @ ver 5.0
ZREAL, AAARE - SECHED 2 BER O I I3 o BRUE,
Wilcoxon Rank Sum Test + x *MiiE %, A:4¢0HT 12 1% Kaplan-
Meier Model %, %2 &f#HTI3 Cox-Hazard Model % > T
Bt U 7e, BRIV SRR A TR L o, MiGHAN
BRI p<0.05 & L7,

1) ~ (IP), c-reactive protein (CRP), intact-

S

MR EE 98 Bl DB AR 6312 7%, B 59
i, 2otk 39 4, FEREBEIE, JEREIRIE 57 61 (582 %), K
PRI RORE 41 9 (41.8 %), 1 H PD HEMi= % 494+414
mL, 1 HJREIE 6571440 mL ThH o7z,

1. BRFH#EIR

BIZIMIE 28+£18 A H, PD Haf i 26+17 A HT
bHote, RBIEHMTOCEIL 24 H1(245%), 9 b 7
Bilid HD ~EATHIEL LT\ %, PD BEBIHIZSECH % &
T 3541357 %) TH o7, LK EILCHEBLLLIF O
HD #ATH % Table 1 12787, %%, PD+HD ffAIFEE~

DEATHI 9 Bl PD #5ifT 63 PlicE E N T 5,

AAFREESECRE L oM TIE, MEITIRBED R p:
FRE 62 %, SLLHE 54 %, MBRICHERAZIIRD K-
72 (p=0.49) , EARFERG I EFRE 62£13 J%, JETHE 67+
10 T, WEHEPERICEITH > 72 (p=0.04), HiFRIE
PERHE (X AAERE 29 11 (39 %), FECHE 12 1 (50 %) T Hi#EfH
ICHBEAZRD D> 7 (p=0.41) (Table 2),

T HT DDA 8 R oD WA 1 AR AR 14 %, FETRE 50 %
THRILER TS 2> 72 (p<0.01), Fig. 1 IZDIMEPE R
DMREDH BREE R L DEFEIHT 27T (2 B D
Log-rank test, p<<0.01), 3 AIRFIZ ACEI/ARB DWAk% L T
W7 BFOBIEIZAERE 51 %, JERE29 % T, EHFRET
%\ WHEIATH > 1 DIEEEIZRD 5Nz d -5 7 (p=0.06).,
HMG-CoA &GS FHEFE AR D A I D\ TR FEH I
BRERROLED (15 %% 17 %, p=0.83), HEAELD
S BIZHIRI T £ COMERA ORBMBICO VLTI, £
#0.01£0.03 [0/H, SELCHE 0.03+0.06 [0/ H T, Wi#FcH
BAEZRO %o 7 (Table 2),

HAROMAT— 5 Tl&, IIE Alb EIZFECHE 3.5£0.6
g/dL T, AFERE 42+33 ¢/dL ICHRGREICE LR T
H o7 (p=0.04), £7z, D/P Creat filil3 7R 0.5910.02
IZHARFECHE 0.66£0.14 &, FMERHIEREICEWETH -
72 (p=0.03) ,D/P Creat i >0.65, 9745 PET A7 3V —
128\ T High % \» 13 High Average IZJE T 2 [EH 12501
HE 14 11 (58.3 %), A1 25 41(33.8 %) TH D, JETHET
AREICHE D> %, Fig.2 IZ PET # 7 2V —® High/High
Average Bf & Low/Low Average #f (D/P Creat fii < =0.65)
DAFEIHT % T (2 BEMD Log-rank test, p<0.01) , JK5RI
M X 4778 80415 mmHg 12 FERFETCHE 87+ 12 mmHg
&, BEEHESERICE D5 72 (p=0.02),, AR D 24hr CCr,
BUN, sCr, TP, Ht, 8,-MG, I-PTH, CRP, UUHHAMLE, BMI,
CTR MM CHEZEZ R D D> 7 (Table 2),
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Table 2. Clinical characteristics for the two groups : univariate analysis

Living patients Dead patients *p value
(74 cases) (24 cases)
Gender : male 46(62 %) 13(54 %) 0.49
Age (year) 62+13 6710 0.04
Duration of follow-up (month) 30£19 2514 0.26
Duration of PD (month) 27£2 23+4 0.32
Diabetes 29(39 %) 12(50 %) 0.41
Peritoneal ultra-filtration (mL/day) 487+48 533185 0.64
Urine volume (mL/day) 693+484 546241 0.16
CCr(mL/min) 3.9%+2.1 3.1£1.0 0.45
Systolic BP (mmHg) 149+26 15930 0.12
Diastolic BP (mmHg) 80t15 87+12 0.02
BMI 22+3 22+3 0.91
History of CVD 14 % 50 % <0.01
Peritonitis prevalent (times/month) 0.01+0.03 0.03+0.06 0.14
ACEI/ARB administration 51 % 29 % 0.06
HMG-CoA RI administration 15 % 17 % 0.83
BUN (mg/dL) 93+29 90+28 0.69
Serum creatinine (mg/dL) 9.4%2.6 8.6+t2.4 0.08
Serum total protein (g/dL) 6.5+0.9 6.6£0.9 0.48
Serum albumin (g/dL) 42+33 3.5+0.6 0.04
Hematocrit (%) 23.4+52 23.6%5.0 0.85
Serum S ,-microglobulin (1g/mL) 17.4£5.4 18.3£6.0 0.59
Intact-PTH (pg/mL) 301£216 207140 0.12
CRP(mg/dL) 1.1£3.0 2.8+6.9 0.09
D/P Creat 0.59%0.02 0.66*+0.14 0.03
PET high/high average 33.80 % 58.30 % 0.02
Cardio-thoracic ratio (%) 55.1+8.4 56.9+5.8 0.38

Mean=SD or median (range)

BP : blood pressure, BMI : body mass index, ACEI : angiotensin converting enzyme
inhibitor, ARB : angiotensin-Il receptor blocker, CVD : cardiovascular disease, PTH :
intact-parathyroid hormone, D/P Creat : dialysate-to-plasma ratio of creatinine, PET :

peritoneal equilibration test

*k Comparison between living and dead patients
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Fig. 1. Cumulative survival stratified by history of CVD
There is a significant difference between the two groups
(p<0.01).(Log-rank test)

@ : presence of CVD history at PD initiation (n=22)
@ : absence of CVD history at PD initiation (n=76)
CVD : cardiovascular disease
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Fig. 2. Cumulative survival stratified by PET
There is a significant difference between the two groups

(p<0.01).(Log-rank test)
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@ : D/P Creat <0.65(n=59), @ : D/P Creat> =0.65

(n = 39)
PET : peritoneal equilibration test

D/P Creat : (dialysate/plasma) creatinine ratio
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Table 3. Cox-Hazard model of patient survival

HR p-value 95 % ClI
Age (63 year<) 1.348 0.29 0.77-2.43
DM 1.813 0.02 1.11-3.11
PET (High/High Average) 1.782 0.02 1.10-2.94
Serum Alb (1 g/dL) 0.49 0.1 0.22-1.14
Diastolic BP (1 mmHg) 1.013 0.53 0.97-1.05
History of CVD 2.234 <0.01 1.37-3.73
No ACEI/ARB 1.482 0.18 0.84-2.75

DM : diabetes meillitus, BP : blood pressure, Alb : albu-
min, ACEI/ARB : angiotensin converting enzyme inhibitor/
angiotensin-1l receptor blocker, CVD : cardiovascular dis-
ease, PET : peritoneal equilibration test

HR : hazard ratio

2. SEEMIN

AEfG, BEPRIUERRE, 1MW Alb, SESREIMAE, D
BOWEE, ACEI/ARB WAk, PET A7 3V —%&®, Cox
hazard model % V> CTE A RN 21T > 72, LB T
& LT PET A7 3 —, BEIRIWMEEAE & /O Ag e /8 oo i
BHETH -7 (%4 p=0.02, p=0.02 & p<0.01), PET
77 3 — T High/High Average |%, Low/Low Average IZ
g U — FHE(HR) 13 1.78 Th o 72, BEERIETE R 1&
HR 1.81, /DI RO F HR 2.23 TH - 7 (Table 3),
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MR H L LT D/P Creat ZHUD #9H Z &1 X 2 s 0Ln
LToMBLENEZ 5N S, D/P Creat 1%, PD DEH
9% 2\ 7 R RSB RIS U THiNY 3 L @i s n
Twa, 7, L=y - Pyt T vy v RAERIZE
ERAE L 2 B9 5 2 & X 0 IEEEERE I e B 2 52 5 AlRE
Wsd 21219, SEObNbnOBEHE, FiHl PD EAH
ZRRE L, RN CIEIEREREZ PET A7 3Y —IC
HOWTHEL -, 72, BV R VBN D791 tradi-
tional risk factors & L "CAFfi, HiPRI, O MY B OBE, 7
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