21 1 2002

< >
5 124
31 5 )
:High transport D/P Cr , , 1
25% , .
17 107 D/P Cr (0.83+ 0.14, p<0.001), 1
25% (164+ 060/ , p<0.001),
(100.3+ 253 , p=0.033). 124 D/P Cr
(p=0.006), 1 25%
(p<0.001) (p<0.001).
31 5 D/P Cr
5 , .
0 1 (n=17) 2 (n=14) 5 D/P Cr
2 (0.13+ 0.18, p=0.014),
(p=0.001). D/P Cr 1
(p=0.003).
11%, 15.8%
1)
1970

134 )

Tel :02)361-5423, Fax :02)364- 7655
E-mail :hyl@yumc.yonsei.ac.kr
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2-9)

9)

839

124

10- 18)

Lo
219
12)

, Wong

Davies

1
31 5
1)
13) ’ ’
2)
Kt/V
3)
T wardowski
(peritoneal equilibrium test,
, PET) ),
8 12
20
25% 2 liter 2 400 mL
10 2 liter 4
. 25% 2 liter
0 ,0 2 ,4
, 2
(D/P Cr, dialysate plasma
creatinine) , (D/Do glu, glucose
concentration at 4 hours in dialysate/glucose con-
centration at 0 hour in dialysate) . DIP
Cr 081 103 high(H), 065
081 high average(HA), 050 0.65
low average(LA), 034 0.50 low (L)
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) SPSS package
' student t-test, analysis of variance(ANOVA)
1) test, Chi-test
(pearson correla-
tion), (partial correlation)
(linear regression)
2, 5
2 4 , 4 6 ,6 8 ,8 10
» 10 paired t-test
Mann-Whitney test, Kruskal-
Wallis test . p-
2) value 0.05
5
5
124 ,
high, high average, low averge, low 1.
839
Table 1 Fig.
3) 1
2.
1 31
5 5
124 1:1,
498+ 113 85.9+ 29.7
3 3.44+ 3.23
12 042+ 041
Table 1. The Distribution of PET Results According to the Duration after CAPD
0-2 years 2-4 years 4-6 years 6-8 years 8- 10 years More than 10 years Total
H 57(11.0) 18(13.6) 20(30.0) 8(17.0) 6(20) 5(17.2) 114(13.6)
HA' 223(43.4) 40(303) 23(26.4) 12(255) 9(30) 15(51.7) 322(38.4)
LA: 190(36.9) 63(47.7) 33(37.9) 24(51.1) 12(40) 8(276) 330(39.3)
L® 44( 8.7) 11( 84) 11(12.7) 3( 64) 3(10) 1( 35) 73( 8.7)
T otal 514 132 87 30 29 839

"high transporter, 'high average transporter, ‘low average transporter, ®low transporter

The number in parenthesis means percentage.
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dter CAPD (total 839).

25%
1.10+ 056 (Table 2).
4.25%
400 mL
17 11
, 6 2 ,
2
, 2
30
15 (50%),

11 (36.7%)

high transport 28 , high average
transport 43 , low average transport 41

low transport 12 high transport

13
high transport
(T able 3).
17 (138%) 1
( high
transport ) 13 , 2 (

Table 2. Characteristics of the Patients(n=124)

Sex (male/ female) 62/ 62
Age(years) 498+ 113
Age at the initation of 423+ 119
dialysis(years)
Dialysis duration(months) 86.5+ 28.8
Ultrafiltration failure 17
Technical failure 30
DM 12
D/P Cr 0.69+ 0.13
D/Do glu’ 0.38+ 0.09
Ultrafiltration(L) 040+ 0.21
Systolic blood pressure(mmHg) 137.1+ 239
Diastolic blood pressure(mmHg) 813+ 129
Serum abumin(g/dL) 36t 05
Serum creatinine(mg/dL) 13.1+ 8.7
nPCR(g/ kg/ day) 0.95+ 0.20
Kt/V 201+ 0.28
The number of peritonitis 344+ 3.23
(per year)' 042+ 041)
The number of hypertonic glucose 1.10+ 056

exchange(per day)

All data are described as meant SD, ‘Based on
the results d the last PET 5 years dater CAPD,
" The total number o peritonitis during CAPD (The
number d peritonitis per year in parenthesis),
*Hypertonic glucose exchange means more than
25% glucose dialysate

low transport )

1, 3 (
high average low average trans-
port ) 2 (Table 3).
17 107 (Table
4),
16+ 06 /
(p<0.001), 100.3+ 253
(p=0.03).
D/P Cr 083t
0.14 (p<0001), D/
Do glu 0.29+ 0.08
(p<0.001).
D/P Cr
D/P Cr
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T able 3. Clinical Characteristics Among 4 Types of Membrane

H (n=28) HA (n=43) LA (n=41) L (n=12) p-vaue
Age(years) 508+ 9.8 53.2+ 10.7 475+ 113 428+ 123 NS
Sex (male/ female) 1513 23/ 20 16/ 25 84 NS
Dialysis duration(months) 822+ 246 90.8+ 309 87.7+ 306 768+ 22.3 NS
Serum albumin(g/dL) 3.2+ 05 36+ 05 37+ 04 39+ 05 <0.001
Serum creatinine(mg/dL) 119+ 69 139+ 134 125+ 30 146+ 3.0 NS
nPCR(g/kg/ day) 092+ 0.20 091+ 021 099+ 0.21 101+ 0.167 NS
Kt/V 205+ 0.29 199+ 0.26 203+ 0.32 1.88+ 0.15 NS
D/P Cr' 0.87+ 0.05 0.72+ 0.06 059+ 0.04 047+ 0.02 <0.001
D/Do glu’ 0.26+ 0.05 0.37+ 0.06 044+ 0.05 050+ 0.04 <0.001
Ultrafiltration(L)* 0.26+ 0.17 040+ 0.25 047+ 0.17 050+ 0.22 <0.001
Ultrafiltration failure(%)°® 13(76.2%) 2(11.8%) 1(5.9%) 1(5.9%) <0.001
The number of peritonitis 436+ 4.07 351+ 331 3.27+ 299 192+ 162 NS
The number of hypertonic glucose 149+ 0.60 103+ 048 0.98+ 0.55 091+ 048 0.001

exchange(per day)'

'p=0.006, H vs. HA, p<0.001, H vs. LA, H vs. L, 'p<0.001, H vs. HA, H vs. LA, H vs. L, HA vs. LA, HA
vs. L, LA vs. L, *p=0.032, H vs. HA, p<0.001, H vs. LA, p=0.004, H vs. L, *p<0.001, H vs. HA, H vs. LA,
H vs. L, "p=0.005, H vs. HA, p=0.002, H vs. LA, p=0.014, H vs. L

T able 4. Comparison between Ultrafiltration Failure Group and Non-ultrafiltration Failure Group

UF failure group(n=17) Non-UF failure(n=107) p-value
D/P Cr 083+ 0.14 067+ 0.12 <0.001
D/Do glu 0.29+ 0.08 0.40+ 0.08 <0.001
The number of peritonitis 406+ 4.90 3.36+ 301 NS
The number of hypertonic glucose 164+ 0.60 101+ 059 <0.001
exchange(per day)
Dialysis duration(months) 100.3+ 25.3 843+ 288 0.032
Serum abumin(g/dL) 34+ 05 36+ 05 0.030
nPCR(g/kg/ day) 0.89+ 0.16 096+ 0.21 NS
Kt/V 207+ 0.23 200+ 0.28 NS
o
y =0.26, p=0.008
Fig. 2-4). ]
(Fig. 2-4) 0s ;
3. Eusa : 3 g
= 0.re = S
5 osf 85 % 8 E
05¢ o
.31 o ) 4 5 8 10 12 14 16
The numbar of partonitis
B, 16 , 31
Fig. 2. Correlation between the number d peri-
446t 122 696+ tonitis and D/ P Cr.
7.2 20t 23
, 25% 109t 075 / (Table 5).
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¥ =033, p=0.031
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The number of hypartonle ghucoze
axchangasipar day

Fig. 3. Correlation between the number d hyper-
tonic glucose exchanges and D/ P Cr.

1 =045, p=0.001

CyECt

20 25 3.0 3.5 4.0 4.5 50
Sarum albuminip/dL)

Fig. 4. Correlation between serum albumin and
D/P Cr.

32+ 28 , 5
69.2+ 75 ,
paired t-test
(Table 6). Table 6
D/IP Cr 5

D/IP Cr
5 D/P Cr

D/P Cr 5
(Table 7). D/P Cr
D/P Cr D/P Cr)

2 D/P Cr
(p=0.014,

( DIP Cr=5

0.13+ 0.18 vs -0.04+ 0.12, Fig. 5),
D/P Cr

T able 5. Characteristics of Patients Who Per-

formed PET Initially and 5 VYears
after CAPD (n=31)
Sex (male/ female) 1516
Age at the initiation of 446+ 136
dialysis(years)
Dialysis duration(months) 69.6+ 7.2
Time elapsed until the 3.2+ 28
initial PET (months)
Time elapsed until follow-up PET 69.2+ 75
5 years after CAPD (months)
The number of peritonitis 200+ 2.25
The number of hyertonic glucose 109+ 0.75
exchange(per day)
Ultrafiltration failure 331

Table 6. Comparison between Initial and 5

Years after CAPD (n=31)

Initial 5 years p-

value
D/P Cr 066+ 0.19 0.70+ 0.16 NS
D/Do glu 040+ 0.17 040+ 0.20 NS
Ultrafiltration(L) 041+ 0.15 0.39+ 0.19 NS
Hemoglobin(g/dL) 9.1+ 13 96+ 15 NS
Hematocrit 266+ 54 280t 44 NS
Serum abumin(g/dL) 39t 04 36+ 05 0.007
nPCR(g/kg/ day) 096+ 021 099+ 024 NS
Kt/V 220+ 046 204+ 0.24 0.034

D/P Cr
1

(Fig. 6, 7).

15, 16, 20- 26)
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Table 7. Comparison of the Change of D/P Cr by the Number of Peritonitis

The number of peritonitis D/P Cr(initial) D/P Cr(5 years later) D/P Cr p-vaue
Less than 2(n=17)

047+ 051 067+ 0.11 064+ 0.11 -004+ 0.12 NS
More than 2(n=14)

3.86+ 2.14 064+ 0.11 0.77+ 0.18 0.13+ 0.17 0.03

D/P Cr=D/P Cr(5 years) D/P Cr(initial)

0.2 [0 Lass than 2| 0.4
. 3 Mora than 2 oal E
Q.15 =014
: 0,21
0o ]
B g 0149 =
[ o
I 005 0.04
ol -0.1
- =024
s 03l ] c i —r,.am._ p=0.003 |
o 0.4 0.5 1.0 1.5 20 2.5
: = = The number of hypertonic ghicose
he number of paritonitis exchangesiper day)
Fig. 5. Comparison d the change ¢ D/P Cr by Fig. 7. Factors dfecting the change d D/ P Cr(2).
the number d peritonitis.
6 , 1
0.4 30%
0.3
12, 13, 18) -
021 2 Davies
] | 2
e o1
Q -]
R -
=01
5
0.3
=0, 20%, p= 00
034 5 2 5 ]
] 2 4 ] B
The Aumbar ol paritanilis 5
Fig. 6. Factors dfecting the change d D/ P Cr(1).
Table 1 Fig. 1
Davies
, (solute trans-
port) )
3 high transport
3 , high transport
) 5

, high transport



. High transport

27-29) 5

high transport
high transport

(T able 3).
5
(Table 2)
12 042+ 041
12 05
124 Kt/V
359+ 050 g/dL
40 g¢/dL
40 g/dL
40 g/dL
124 12 10
2
2-8)
5 20%
5
(Table 3)
25%

high transport low transport

high transport

D/P Cr
(y =-0452, p<0.001, Fig. 4).

106

30)

Davies low transport

, high

transport
9)

1 25%
high transport )

high transport

high transport

2, 3
17 107
D/P Cr
1 )
(T able 4).
D/P Cr , high transport
. Selgas
1,2
31)
1
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Table 3 Table 4 high trans-
port ,
D/IP Cr
, D/P Cr (y =
0.246, p=0.006), 1 25%
(y =0.33, p<0.001)
(Fig. 2, 3),
D/IP Cr
D/P Cr
1 31
5
5
(Table 6) 5
Kt/V
5
DIP Cr 5
, 5 D/P Cr
D/IP Cr
1 2
D/P Cr )
2 D/P Cr

( D/P Cr 0.13+ 0.18 vs. -0.04+ 0.12)
(p=0.014, Fig. 5, Table 7),
D/P Cr

(r’=0.299, p=0.001, Fig. 6)

Ates 1
) Davies
2 0 1
. Wong
105 2
(T enckhoff catheter
, 3
)
), 31 Wong
, Pseudomonas  methicillin
resistant Staphylococcus aureus(MRSA)
, fungus 1
D/P Cr
(r’=0.261, p=0.003, Fig.
7)
, . Davies
303
33)
Davies
advanced glycosylation end products
(AGEs) , )
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Clinical Factors Affecting Peritoneal
Membrane Function in Long-Term
Continuous Ambulatory Peritoneal

Dialysis Patients

Seung Hyeok Han, M.D., Sang Cheol Lee, M.D.
Young Seok Goo, M.D., Ehwa Kang, M.D.
Hyung Chun Park, M.D., Hyun Jeong Roh, M.D.
Soo Young Yoon, M.D., So Rye Choi, M.D.
Do Sik Yun, M.D., Shin Wook Kang, M.D.
Kyu Hun Choi, M.D., Dae Suk Han, M.D.
and Ho Yung Lee, M.D.

Department d Internal M edicine,
The Institue d Kidney Disease, Yonsei University,
College d M edicine, Seoul, K orea

Background : According to previous studies on
peritoneal membrane function, solute transport sig-
nificantly increased 3 years after the begining of
peritoneal dialysis. However, there were only few re-
ports regarding the change of peritoneal membrane
function in long-term CAPD patients in Korea.

Methods : Clinical factors affecting peritoneal
membrane function were analyzed, in patients who
maintained CAPD more than 5 years. 124 patients
performed peritoneal equilibration test(PET) 5 years
after CAPD were included. Cross sectional study
was performed to know the differences of clinica
characteristics among 4 types of peritoneal mem-
brane transport characteristics based on PET. Also,
clinical factors affecting peritoneal memebrane func-
tion were analyzed in 31 patients who had under-
taken PET initially and 5 years after the beginning

of CAPD.

Results: D/P Cr was the highest(p<0.001) and
ultrafiltration was the lowest(p=0.011) in high trans-
port group. Also, the number of hypertonic glucose
exchanges(more than 25%) per day was the highest
(p=0.02), and serum abumin was the lowest(p<0.001)
in this group. 17 patients were included in ultrafil-
traion failure group. D/P Cr and the number of hy-
pertonic glucose exchanges was significantly higher
(p<0.001, p<0.001, respectively) and the duration of
peritoneal dialysis was significantly longer (p=0.033)
in ultrafiltration failure group compared with the
others. D/P Cr of 124 patients was well correlated
with the number of peritonitis(y =0.246, p=0.006), and
the number of hypertonic glucose exchanges(y =0.33,
p<0.001), but inversely correlated with serum albu-
min(y =-0452, p<0.001) with the statistical signifi-
cance. In 31 patients who undertook PET within 1
year after the begining of CAPD, athough not sig-
nificant, D/P Cr increased and ultrafiltration de-
creased after 5 years. A significant increase in D/P
Cr(p=0.014) was seen in patients who experienced
more than 2 episodes of peritonitis(n=14), compared
with patients who experienced either peritonitis free
or single episode of peritonitis(n=17). The linear re-
gression analysis showed that the number of perito-
nitis and the number of hypertonic glucose ex-
changes per day were significantly correlated with
the increased D/P Cr after 5 years(p=0.001, p=0.003,
respectively).

Conclusion : Clinical factors affecting peritoneal
membrane function were the number of peritonitis,
the use of hypertonic glucose exchanges and the du-
ration of peritoneal dialysis. To preserve peritoneal
membrane function, it is recommended to avoid hy-
pertonic glucose exchanges and to reduce the num-
ber of peritonitis. (Korean J Nephrol 2002;21(1):
74-85)

Key Words: Long-term peritoneal dialysis, Peri-
toneal membrane function, PET,
Peritonitis, Ultrafiltraion failure
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