
Chapter 13

Chronic Peritoneal Dialysis Practices

Sunita Bavanandan

Lily Mushahar

15th Report of Malaysia Dialysis and Transplant Registry 2007



Table 13.1.1: Chronic Peritoneal Dialysis Regimes, 1998-2007

100864100774100654100599100530TOTAL

0302151616
Automated PD/ 

CCPD

324217216316632DAPD

9783798755976339657793492Standard CAPD

%No.%No.%No.%No.%No.

20022001200019991998
PD regime

10018011001548100139210012621001191TOTAL

814468845011205
Automated PD/ 

CCPD

6115467345339333DAPD

861542901393931297961211971153Standard CAPD

%No.%No.%No.%No.%No.

20072006200520042003
PD regime
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Table 13.1.2: CAPD Connectology, 1998-2007

100823100760100605100598100539TOTAL

0000000000Others

11100000000Fresenius disconnect

1193433246137041248318B Braun disconnect

8771957436392355834795511Baxter disconnect

00000013210UVXD

%No.%No.%No.%No.%No.

20022001200019991998
CAPD Connectology

10017931001550100139710013011001200TOTAL

02062250001Others

6116811981111114513154Fresenius disconnect

01000111417B Braun disconnect

931674921425901260881142871038Baxter disconnect

0000000000UVXD

%No.%No.%No.%No.%No.

20072006200520042003
CAPD Connectology
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Table 13.1.3: CAPD Number of Exchanges per day, 1998-2007

100873100772100650100596100530TOTAL

3284314232133165

96834957359662497579965084

111150114143

00010200022

%No.%No.%No.%No.%No.

20022001200019991998
No. of Exchanges/ day

10017311001494100135610012951001186TOTAL

71235764484523325

9015669113599412809512259611364

2404552251121143

02040306042

%No.%No.%No.%No.%No.

20072006200520042003
No. of Exchanges/ day

15th Report of Malaysia Dialysis and Transplant Registry 2007



Table 13.1.4: CAPD Volume per Exchange, 1998– 2007

100844100752100625100578100521TOTAL

21419150200>2.0

94793957119559596557954962.0

00000000001.5-1.9

437432425319525<1.5

%No.%No.%No.%No.%No.

20022001200019991998
Volume per Exchange (L)

10017211001500100134210012561001160TOTAL

101679135792560331>2.0

8815088813158911959211549410882.0

00000000001.5-1.9

346350455342441<1.5

%No.%No.%No.%No.%No.

20072006200520042003
Volume per Exchange (L)
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Table 13.2.1: Distribution of delivered KT/V, CAPD patients 2003-2007

832.41.82.10.72.214352007

842.41.82.13.62.412902006

842.51.82.113.73.311242005

852.51.82.19.92.810682004

832.51.82.119.93.77892003

% patients ≥

1.7 per week
UQLQMedianSDMeanNo. of SubjectsYear
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Figure 13.2.1: Cumulative distribution of delivered KT/V, CAPD patients 2003-2007
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Table 13.2.2: Variation in proportion of patients with KT/V ≥≥≥≥ 1.7 per week among CAPD centres 2007

93939085806925212007

1001009283776766212006

97979085755656182005

1001008885797575172004

91918882.57500142003

Max
95th

Centile
UQMedianLQ

5th

Centile
Min

No. of 

centres
Year
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Figure 13.2.2: Variation in proportion of patients with KT/V ≥≥≥≥ 1.7 per week among CAPD centres 2007

15th Report of Malaysia Dialysis and Transplant Registry 2007

% with KT/V >=1.7 per week
(lower 95% CI, upper 95% CI)

%
 p

a
ti

e
n

ts

Centre
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

0

10

20

30

40

50

60

70

80

90

100



Table 13.2.3: Peritoneal transport status by PET D/P creatinine at 4 hours, new PD patients 2003-2007

1001022100854100600100459100168TOTAL

9959751062629711High

383923731537223381763762
High 
average

424294235941246411875185
Low 

average

101061210512691567610Low

%No.%No.%No.%No.%No.

20072006200520042003
Year
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Table 13.2.4: Peritoneal transport status by PET D/P creatinine at 4 hours, prevalent PD patients 2003-2007

100190100276100334100428100394TOTAL

15281541134210411039High

417838106351183916843171
High 

average

346538106391304218044174
Low 
average

10198231344939310Low

%No.%No.%No.%No.%No.

20072006200520042003
Year
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Table 13.2.5 Association among PET and comorbidity, 2003 – 2007

39.75059.411941.65299.3118DM

36.26638.415342.477713239No DM

37.32268.75345.52768.451CVD

37.79428.821941.2103012.3306No CVD

%No.%No.%No.%No.

HighHigh AverageLow AverageLow
Comorbidity
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Table 13.3.1: Unadjusted technique survival by Dialysis modality, 1998-2007

---------120

13343413641911116108

137104314110081133696

142187514517851189184

0473063050288512317872

0534675056434312933260

0606887063632213656548

0689857071894714791036

0771378407912328163145624

0881922908916940181228912

094227060941984119028656

SE%SurvivalNo.SE%SurvivalNo.SE%SurvivalNo.

All dialysisHDCAPDYear

Interval
(month)
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Figure 13.3.1: Unadjusted technique survival by Dialysis modality, 1998-2007 
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Kaplan-Meier survival estimates, by Modality
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Table 13.3.2: Unadjusted technique survival by year of entry, 1998-2007

------------120

---------31216108

------29173152096

---31836315273223084

2216332247319374253472

2257833167325504324560

33410733678329574405948

347151346101339784517536

3611983631383581174659624

28026638118538417538312812

2903032912062901892921446

Surviv
al

Surviv
alSurvivalSurvival

SE%NoSE%NoSE%NoSE%No

2001200019991998
Year 
Interval
(month)

------------72

---------2299660

------23614233712648

---35116324618334716536

36321936621326325436422824

27928027926628033228029312

2893222893022893691923426

SurvivalSurvivalSurvivalSurvival

SE%NoSE%NoSE%NoSE%No

2005200420032002
Year 
Interval
(month)

------24

--328137012

1902691934276

SurvivalSurvival

SE%NoSE%No

20072006
Year 
Interval
(month)
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Figure 13.3.2: Unadjusted technique survival by year of entry, 1998-2007 

Kaplan-Meier survival estimates, by Yr
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Table 13.3.3: Unadjusted technique survival by age, 1998-2007

------------120

15211326377355266396108

157243265169356626391196

1604232682702601095472684

1656541713742661754524072

1699161755372682494607160

174121417972327335036710448

179159818392417848137314136

1852052188117018363028220424

0912651193153719187719428012

0963062096176119610211973146

SurvivalSurvivalSurvivalSurvival

SE%NoSE%NoSE%NoSE%No

35-4425-3415-24<=14Age group 
(years)
Interval (month)

---------120

1132812377134113108

1177012619514030096

12214713136514654384

12931813764015186572

1345341441061157130960

1439411531696164186148

15415611632522171263536

16724541743686180359324

18237430865207089493612

0904584093619809557676

SurvivalSurvivalSurvival

SE%NoSE%NoSE%No

>=6555-6445-54
Age group 
(years)
Interval (month)
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Figure 13.3.3: Unadjusted technique survival by age, 1998-2007

Kaplan-Meier survival estimates, by Age
C

u
m

u
la

ti
v
e

 s
u

rv
iv

a
l

CAPD Technique Survival by Age 1998-2007
Duration in months

0 12 24 36 48 60 72 84 96 108 120

0.00

0.25

0.50

0.75

1.00

1-14

15-24

25-34

35-44

45-54

55-64

>=65

15th Report of Malaysia Dialysis and Transplant Registry 2007



Table 13.3.4: Unadjusted technique survival by Gender, 1998-2007 

------120

21282109108

215212111696

221532153984

225992218072

23318412615060

13929713426948

14947114644136

16373516372324

1801152181113812

189141719114486

SE% survivalNoSE% survivalNo

FemaleMale
Gender Interval 

(months)
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Figure 13.3.4: Unadjusted technique survival by Gender, 1998-2007
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Kaplan-Meier survival estimates, by Gender
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Table 13.3.5: Unadjusted technique survival by Diabetes status, 1998-2007

------120

12221715108

1562203196

17182267484

193223314772

1136324127060

12012814843848

13125315965836

15151117294524

174911186137812

187122619316396

SE% survivalNoSE% survivalNo

DiabeticNon-Diabetic
Diabetes status

Interval (month)
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Figure 13.3.5: Unadjusted technique survival by Diabetes status, 1998-2007
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Kaplan-Meier survival estimates, by Diabetes
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Table 13.3.6 Unadjusted technique survival by Kt/V, 1998-2007

231943193332016120

2371662326132331108

142245235803284596

1503912431443347284

15759525226024311772

16388325839225223260

169128916762526639148

177177317985717955636

1882392188106518970924

0962964196130119582312

099321709913810998986

SE
% 

Survival
No.SE% SurvivalNo.SE% SurvivalNo.

Interval

(months)

>2.01.7-2.0<1.7KT/V
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Figure 13.3.6 Unadjusted technique survival by Kt/V, 1998 -2007

Kaplan-Meier survival estimates, by KTV
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Table 13.4.1: Adjusted Hazard Ratio for patient mortality

0.0020.94)(0.740.83972>=25

1.001,77518.5-<25ref

0.0011.54)(1.111.31530<18.5

BMI:

0.0001.48)(1.161.31757CVD

1.002,520No CVDref

Cardiovascular Disease:

0.5491.25)(0.891.051,680Year 2004-2007

0.0731.36)(0.991.16756Year 2002-2003

0.2391.30)(0.941.10516Year 2000-2001

1.00325Year 1998-1999ref

Year start dialysis:

0.1751.04)(0.820.921,638Female

1.001,639Maleref

Gender

0.0001.78)(1.341.551,467Diabetic

1.001,810Non-diabeticref

Diabetes Mellitus

0.0002.65)(1.962.28228Yes

1.003,049Noref

Peritonitis

0.0005.66)(2.964.09482Age >=65

0.0004.00)(2.172.94767Age 55-64

0.0003.50)(1.852.55737Age 45-54

0.0003.01)(1.622.21437Age 35-44

0.0002.70)(1.421.96286Age 25-34

0.0002.48)(1.371.85311Age 15-24

1.00257Age 1-14ref

Age (years):

p value95% CIHazard RatioNFactors
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Table 13.4.1: Adjusted Hazard Ratio for patient mortality (cont)

0.1561.14)(0.450.72130>=5.5
0.4151.15)(0.720.914134.5-<5.5

1.009843.5-<4.5ref

0.0701.39)(0.991.171,750<3.5
Calcium Phosphate product:

0.0002.28)(1.431.81129>=2.6
1.002,0302.2-<2.6ref

0.0381.29)(1.011.141,118<2.2
Serum Calcium:

0.7491.20)(0.770.96308>=12
1.0053711-<12ref

0.8981.19)(0.861.0191010-<11
0.0001.60)(1.151.358489-<10
0.0001.98)(1.351.634568-<9
0.0002.57)(1.632.04218<8

Hemoglobin:
0.0002.57)(1.381.8883>=100
0.0001.64)(1.191.4042890-<100

1.001,37580-<90ref

0.2261.05)(0.820.931,01870-<80
0.0731.40)(0.991.17373<70

Diastolic BP:
0.0261.25)(1.011.131,657>=5.2

1.001,5573.2-<5.2ref

0.0022.55)(1.221.7763<3.2
Serum Cholesterol:

0.4181.40)(0.871.10323>=45
1.0096435-<45ref

0.0001.49)(1.151.311,12430-<35
0.0002.09)(1.581.81866<30

Serum Albumin:
p value95% CIHazard RatioNFactors
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Table 13.4.1: Adjusted Hazard Ratio for patient mortality (cont)

0.0001.50)(1.181.331,277Assisted

1.001,934Self careref

Assisted PD

0.7221.17)(0.790.971,101>1.7

1.002,176<=1.7ref

KT/V

0.1352.94)(0.871.5968>=2.6

0.1572.41)(0.871.45702.4-<2.6

0.4721.72)(0.781.161152.2-<2.4

0.8021.42)(0.761.042332.0-<2.2

0.0441.00)(0.690.838881.6-<2.0

1.001,903<1.6ref

Serum Phosphate:

p value95% CIHazard RatioNFactors
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Table 13.3.8 Reasons for change of dialysis modality to HD, 1998-2007

100750Total

538Unknown

971Others

16120Patient preference

860Technical problem

18135Membrane failure

324Catheter related infection

40302Peritonitis

PercentageNo.Cause
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Table 13.4.1: Adjusted Hazard Ratio for patient mortality

0.0000.89)(0.660.76972>=25

1.001,77518.5-<25 ref

0.0011.78)(1.151.43530<18.5

BMI:

0.0001.75)(1.311.51757CVD

1.002,520No CVDref

Cardiovascular Disease:

0.4171.13)(0.740.921,680Year 2004-2007

0.6131.29)(0.861.05756Year 2002-2003

0.4271.13)(0.750.92516Year 2000-2001

1.00325Year 1998-1999ref

Year start dialysis:

0.1181.03)(0.770.891,638Female

1.001,639Maleref

Gender

0.0002.34)(1.621.951,467Diabetic

1.001,810Non-diabeticref

Diabetes Mellitus

0.00012.43)(4.817.73482Age >=65

0.0008.57)(3.425.42767Age 55-64

0.0007.44)(2.894.64737Age 45-54

0.0004.69)(1.822.92437Age 35-44

0.0183.17)(1.111.88286Age 25-34

0.0023.36)(1. 032.09311Age 15-24

1.00257Age 1-14ref

Age (years):

p value95% CIHazard RatioNFactors
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Table 13.4.1: Adjusted Hazard Ratio for patient mortality (cont)

0.8561.98)(0.571.06130>=5.5

0.7041.45)(0.781.064134.5-<5.5

1.009843.5-<4.5ref

0.3591.39)(0.891.111,750<3.5

Calcium Phosphate 
product:

0.0002.61)(1.471.96129>=2.6

1.002,0302.2-<2.6ref

0.7421.21)(0.871.031,118<2.2

Serum Calcium:

0.9911.31)(0.760.99308>=12

1.0053711-<12ref

0.9891.22)(0.810.9991010-<11

0.0001.82)(1.211.498489-<10

0.0002.09)(1.281.644568-<9

0.0002.74)(1.492.02218<8

Hemoglobin:

0.0003.44)(1.462.2483>=100

0.0281.65)(1.031.3042890-<100

1.001,37580-<90ref

0.3211.08)(0.790.921,01870-<80

0.0251.56)(1.031.27373<70

Diastolic BP:

0.7111.48)(0.771.06323>=45

1.0096435-<45 ref

0.0011.60)(1.131.341,12430-<35

0.0002.45)(1.712.04866<30

Serum Albumin:

p value95% CIHazard RatioNFactors
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Table 13.4.1: Adjusted Hazard Ratio for patient mortality (cont)

0.0001.84)(1.361.581,277Yes

1.001,934Noref

Assisted PD

0.0020.88)(0.580.72298Yes

2,979Noref

Peritonitis episode

0.6801.38)(0.811.061,101>1.7 ref

1.002,176<=1.7

KT/V

0.5822.08)(0.270.7568>=2.6

0.7642.26)(0.551.11702.4-<2.6

0.3242.26)(0.761.311152.2-<2.4

0.5481.71)(0.751.132332.0-<2.2

0.0410.99)(0.610.788881.6-<2.0

1.001,903<1.6 ref

Serum Phosphate:

p value95% CIHazard RatioNFactors
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Table 13.5.1 Variation in peritonitis rate (pt-month/epi) among CAPD centres,  2000- 2007

106.775.155.840.930.61312242007

97.762.249.736.826.618.514.8212006

56.856.84335.325.41818152005

41.541.536.332.723.500152004

312.1312.140.732.92118.318.3132003

219.2219.242.630.520.112.612.6142002

60.360.339.622.819.910.810.8112001

1145.11145.132.524.118.711.711.7122000

Max
95th

Centile
UQMedianLQ

5th

Centile
Min

No.of

centres
Year
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Figure 13.5.1 Variation in peritonitis rate among CAPD centres, 2007
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Table 13.5.2: Causative organism in PD peritonitis, 2000-2007

100371100365100322100372100364100362100312100309TOTAL

33124391423096331233211533118329939119(E) No growth

415311132841341441412•Others

0114121413011426•Mycobacterium

52041627415312312721619•Fungal

(D) Others

00010012132831039(C) Polymicrobial

41441451741641541551739•Others

932415930623520623516515•E.Coli

517520619519413311516411•Enterobacter

6212862072572751827310•Klebsiella

0000000000000000•Acinetobacter

830623827828520623414619•Pseudomonas

(B) Gram Negatives

3104132814415272614•Others

414416310313416311517617•Strep

830932134311411347113910301134
•Staph Coagulase

Neg.

12431450124014511245176213411135•Staph. Aureus

(A) Gram Positives

%No.%No.%No.%No.%No.%No.%No.%No.

20072006200520042003200220012000
Microorganism
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Table 13.5.3: Outcome of peritonitis by Causative organism, 2000-2007 

1007003128987136340(E) No growth

1005536291192117•Others

10022521336900•Mycobacterium

100832632404922•Fungal

(D) Others

1002565220093(C) Polymicrobial

10090273220233035•Others

100132305316282951•E.Coli

100103364518232835•Enterobacter

100108304115203547•Klebsiella

1000000•Acinetobacter

100149336121382750•Pseudomonas

(B) Gram Negatives

100494832322215•Others

100924147563439•Strep

1002303510451438112•Staph Coagulase Neg.

10027730108113936130•Staph. Aureus

(A) Gram Positives

%No.%No.%No.%No.

TotalDeath
Not resolved, 

catheter removed
Resolved

Outcome

Causative Organism
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Table 13.5.4: Factors influencing peritonitis rate, 2000 -2007

0.686)(0.420.53738• Tertiary

0.448)(0.3630.404267• Secondary ref

0.607)(0.4870.544214• Primary

0.652)(0.4040.51350• Nil

Education:

0.749)(0.4570.58545• >=3000

0.482)(0.3320.483• RM 2000-2999

0.496)(0.3860.437181• RM 1000-1999

0.593)(0.4750.531210• RM 0-999 ref

Income:

0.681)(0.5260.598184• Yes

0.479)(0.4080.442414• No ref

Diabetes:

0.516)(0.430.471316• Female

0.535)(0.4360.483282• Male ref

Gender:

0.849)(0.5260.66851• >=65

0.662)(0.4860.567121• 55-64

0.591)(0.4480.515143• 45-54

0.518)(0.3670.43693• 35-44

0.473)(0.3350.39882• 25-34 ref

0.596)(0.3440.45338• 15-24

0.482)(0.3210.39370• <=14 

Age (years):

Epi/pt-year
(95% CI)

Annualised rate
N (no at risk)Factors

15th Report of Malaysia Dialysis and Transplant Registry 2007



Table 13.5.4: Factors influencing peritonitis rate, 2000 -2007 (cont)

0.376)(0.3150.344309•> 4

0.941)(0.7070.816161•>2 to < 4

1.617)(1.191.387128•1 to < 2 ref

Year vintage

0.693)(0.4830.57899•Completely assisted

0.672)(0.4560.55372•Partially assisted

0.487)(0.4150.449415•Self care ref

Assistance to perform CAPD:

Epi/pt-year
(95% CI)

Annualised rate
N (no at risk)Factors
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