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Risk factors for peritoneal dialysis drop-out in patients with end-stage kidney disease
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[Abstract] Objective To analyze the baseline detection indicator and clinical data of peritoneal dialysis (PD) patients with
end-stage kidney disease (ESKD) and to identify the risk factors for PD drop-out in ESKD patients, so as to provide reference
for selecting dialysis modes. Methods The baseline data of 99 ESKD patients starting to receive PD in Changzheng Hospital,
Second Military University from July 2011 to July 2012, were analyzed retrospectively. The patients were divided into drop-out
group (including patients who were dead and turned to hemodialysis ) and continuous PD group according to whether they were
dropped out during a follow-up of 3 years. Correlation analysis was done for preoperative examination indices and clinical data to
identify the risk factors of PD drop-out. Results Ten renal transplant patients and 6 who were lost in follow-up were excluded
and finally there were 83 patients included. Fifty patients were in the continous PD group and 33 patients were dropped out
during a 3-year follow-up period, with 19 died and 14 transferred to hemodialysis. Multivariate Cox regression analysis showed
that presence of diabetes (P=0. 003, HR:3. 61, 95% CI. 1. 57-8. 30), hyperphosphatemia (P<0. 001, HR:1. 65, 95% CI.
1. 26-2. 13), and high serum total bilirubin (P=0. 006, HR:1. 11, 95% CI.1. 03-1. 19) were the independent risk factors of PD
drop-out. In addition, age (P=0. 035, HR: 1. 05, 95% CI.1. 00-1. 07) and anemia (P=0. 016, HR:0. 96, 95% CI.0. 94-
0.99) were the independent risk factors for all-caused mortality. Conclusion Presence of diabetes, hyperphosphatemia, and

high serum total bilirubin are possible independent risk factors of PD drop-out.
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Tab 1 Baseline characteristics of 83 PD patients

xts
Drop-out n=33
Item Continuous PD n=50
PD failure event n=14 All-cause mortality n=19

Age (year) 49. 56+16. 03 49.93+13. 00 62.32+19. 52
Time of PD ¢/month - 16. 86-£9. 89 12.79+7. 90
Leukocyte count (X109, L™1) 6.60+2.09 6.99+4. 26 7.93+5.68
Hemoglobin pp/(g « L™1) 92.02+20. 89 88.07+22.02 78.50+13. 59
Blood platelet count (X107, L™1) 191. 86+77. 70 184. 71458. 59 192. 394127, 92
Serum ferritin cg/(pmol « L™1) 10. 64+8. 41 9.13+5. 99 7.92%4.98
Total iron binding capacity cp/(pmol < L™1) 51.78%9. 30 46.76+10.79 48.40+13.01
transferrin saturation (%) 19. 84412. 64 18.80+8. 69 17.65+11. 55
Ferritin ¢g/(pmol « L) 382. 60£289. 96 237.91£204. 50 298. 35+260. 92
Kalium cp/(mmol « L™1) 4,43%+0. 65 4, 684+0. 69 4.59+0. 99
Natrium c¢g/(mmol » L™1) 140. 1243. 88 139. 6943. 90 140. 94+3. 49
Chloremia ¢p/(mmol « L™1) 102. 884-4. 62 100. 7745. 96 101. 69=+5. 83
CO;CP ¢g/(mmol « L™1) 22.17+4, 47 23. 77+4.21 23.31%4. 30
Calcium cp/(mmol « L) 2.24+0. 30 2.34740. 26 2.21+0. 32
Phosphate ¢/(mmol « L™1) 1.72+0.43 1. 84+0. 60 2.2942.10
iPTH pp/(pg » mL~1) 242.35+202.76 162. 224+129. 16 186.16+112. 19
Blood urea nitrogen ¢g/(mmol « L™ 1) 24.12410. 01 26.164+11.12 17.6948. 50
Creatinine cp/(pmol « L) 737.30+£276.98 687. 00+226. 55 600.94+172. 47
hsCRP pp/(mg « L™1) 5.78+8.94 14, 28+29.79 32.77+58.12
Blood glucose ¢p/(mmol « L™1) 4,75+1.29 5.87+2.25 5.61+1.78
Total protein pp/(g+ L™ 1) 62.40+8. 04 58.7949. 64 62.2246. 88
Albumin pp/(g « L™ 36. 505, 53 32.86+5. 35 34.56+3.01
AST zg/(U - LD 20. 49+10. 39 21.43+11.78 29.76+28.22
ALT z3/(U+ LD 17.84411. 04 20. 86+13. 96 15.474+7.12
Total serum bilirubin ¢g/(pmol « L™1) 8.33+3.02 10. 5746. 16 10. 9446. 97
Triglycerides cg/(mmol « L™1) 1.7440. 84 2.11+1.99 1.82+1. 20
Total cholesterol ¢g/(mmol « L™ 4.11+1.42 3.9440. 95 4.49+1.16
LDL cholesterol ¢g/(mmol « L™1) 2.4640.94 2.2440.85 2.4440. 84
HDL cholesterol ¢g/(mmol « L™1) 1.03+0. 32 0.914£0. 40 0.9940. 30
SBP p/mmHg 139. 89+21. 64 145. 14425, 78 141. 274+14. 20
DBP p/mmHg 82.96+10. 82 79.57+10. 50 80. 55+6.76
MAP p/mmHg 101. 92+11. 88 101. 36 +14. 80 99. 67+8. 32
Height //cm 163.75+7.70 161. 2346. 89 160. 82+9. 11
Weight m/kg 61.444+13.75 58.78+11.02 58.49+11.17
BMI (kg * m?) 22.87+4.,07 22.57+3.84 22.22+1.96

PD: Peritoneal dialysis; HD: Hemodialysis; CO,CP; Carbon dioxide combining power; iPTH: Immunoreactive parathyroid hormone;
hsCRP: Hypersensitive C reactive protein; AST: Aspartate transaminase; ALT: Alanine amiotransferase; LLDL: Low-density lipoprotein;
HDL: High-density lipoprotein; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; MAP; Mean artery pressure; BMI: Body mass
index. PD failure event was defined as the requirement for patient transfer to hemodialysis due to peritonitis, PD insufficiency, exit site and/or

tunnel infections, or mechanical problems. 1 mmHg=0. 133 kPa
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Tab 2 Univariate Cox regression analysis of risk factors for peritoneal dialysis (PD) drop-out

Drop-out n=33

All-cause mortality n=19

PD failure event n=14

Factor

HR 95% CI B HR 95% CI P HR 95% CI P
Gender 0.78 0. 55-1. 10 NS 0.69 0.43-1. 10 NS 0. 90 0. 55-1. 52 NS
Age 1. 02 1. 00-1. 04 0. 046 1. 04 1. 01-1. 07 0. 005 1. 00 0. 96-1. 02 NS
Diabetes mellitus 2.43 1.12-5. 27 0. 024 3. 40 1.32-8.75 0.011 5.02 1.70-14. 79 0.003
Leukocyte count 1. 06 0.97-1. 17 NS 1. 09 0.97-1. 20 NS 1. 02 0. 86-1. 21 NS
Hemoglobin 0. 98 0. 96-0. 99 0.036 0.97 0. 94-0. 99 0.017 0. 99 0. 96-1. 02 NS
Blood platelet count 1. 00 0. 99-1. 00 NS 1. 00 0. 99-1. 00 NS 1. 00 0. 99-1. 00 NS
Serum ferritin 0. 96 0.89-1.03 NS 0. 95 0. 86-1. 03 NS 0.98 0. 88-1. 08 NS
Total iron binding capacity 0. 98 0. 94-1. 01 NS 0.99 0. 94-1. 03 NS 0.97 0. 90-1. 03 NS
Transferrin saturation 1. 00 0. 96-1. 03 NS 0. 98 0.93-1. 03 NS 0.99 0.93-1. 05 NS
Ferritin 1. 00 0. 99-1. 00 NS 1. 00 0. 99-1. 00 NS 1. 00 0. 99-1. 01 NS
Kalium 1. 40 0. 84-2. 29 NS 1. 28 0. 65-2. 50 NS 1. 56 0.74-3.27 NS
Natrium 1.01 0.92-1. 12 NS 1. 06 0. 92-1. 20 NS 0. 97 0.84-1. 11 NS
Chloremia 0.95 0. 89-1. 02 NS 0.97 0. 87-1. 06 NS 0.93 0. 83-1. 03 NS
CO,CP 1.06 0.97-1. 16 NS 1. 05 0.92-1.19 NS 1.08 0.94-1. 22 NS
Calcium 0. 94 0. 33-3. 36 NS 0. 54 0.10-2. 70 NS 2. 30 0.43-12. 21 NS
Phosphate 1. 46 1.13-1. 90 0. 004 1. 54 1. 15-2. 04 0. 003 1. 00 0. 83-1. 20 NS
iPTH 1. 00 0.99-1. 01 NS 1. 00 0. 99-1. 00 NS 1. 00 0. 99-1. 00 NS
Blood urea nitrogen 0. 98 0. 95-1. 02 NS 0. 94 0. 88-0. 99 0. 022 1.03 0.97-1. 08 NS
Creatinine 1. 00 0. 99-1. 00 NS 1. 00 0. 99-1. 00 NS 1. 00 0. 99-1. 00 NS
hsCRP 1.01 1. 00-1. 02 0.03 1.01 1. 00-1. 01 0.019 1. 00 0.98-1. 02 NS
Blood glucose 1. 34 1.11-1. 63 0. 002 1. 29 0. 99-1. 66 NS 1.42 1. 06-1. 89 0.017
Total protein 0. 98 0.93-1.0 NS 1. 00 0. 94-1. 05 NS 0.95 0. 89-1. 01 NS
Albumin 0.93 0. 87-0. 99 0. 027 0. 96 0. 87-1. 04 NS 0. 90 0. 81-0. 99 0. 032
AST 1.02 1. 00-1. 04 0. 027 1. 03 1. 00-1. 05 0. 006 1. 00 0. 95-1. 04 NS
ALT 0. 07 0.97-1. 03 NS 0. 98 0.92-1. 03 NS 1.02 0. 98-1. 06 NS
Total serum bilirubin 1.12 1.05-1. 19 0. 000 1.12 1.02-1. 21 0.011 1.12 1. 00-1. 23 0. 037
Triglycerides 1. 03 0. 78-1. 34 NS 0.95 0.63-1. 42 NS 1.12 0.77-1. 60 NS
Total cholesterol 1.04 0.79-1. 35 NS 1.17 0. 84-1. 62 NS 0. 86 0. 55-1. 33 NS
LDL cholesterol 0. 90 0.59-1. 37 NS 1.01 0.59-1. 70 NS 0.77 0.38-1. 52 NS
HDL cholesterol 0.55 0.17-1.77 NS 0. 82 0. 18-3. 64 NS 0.32 0. 05-1. 96 NS
BMI 0. 97 0. 87-1. 08 NS 0. 96 0.81-1. 13 NS 0. 84 0.85-1.13 NS
MAP 0.99 0. 98-1. 02 NS 0. 98 0.97-1. 02 NS 1.02 0. 99-1. 30 NS

CO,CP; Carbon dioxide combining power; iPTH: Immunoreactive parathyroid hormone; hsCRP: Hypersensitive C reactive protein; AST;

Aspartate transaminase; ALT: Alanine amiotransferase; LLDL;

index; MAP: Mean artery pressure; NS:Not significant

Low-density lipoprotein; HDL:

High-density lipoprotein; BMI: Body mass
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Tab 3 Multivariate Cox regression analysis of risk factors for peritoneal dialysis (PD) drop-out

Drop-out n=33

All-cause mortality n=19 PD failure event n=14

Factor
HR 95% CI P HR 95% CI P HR 95% CI P
Age 1. 05 1. 00-1. 07 0. 035
Diabetes mellitus 3.61 1. 57-8. 30 0. 003 3. 30 1. 09-9. 99 0. 034 5.55 1. 84-16. 75 0. 002
Hemoglobin 0. 96 0. 94-0. 99 0.016
Phosphate 1. 65 1.26-2.13 0. 000 1. 65 1. 21-2. 26 0. 002
Total serum bilirubin 1. 11 1.03-1. 19 0. 006 1. 19 1. 08-1. 32 0. 009 1.12 1.02-1. 22 0. 023
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Fig 1 Kaplan-Meier curves of different factors for peritoneal dialysis (PD) patients
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A Patients with or without diabetes were compared (P=0. 007); B: Patients with high (=100 g/1.) hemoglobin concentrations were compared
with those with low (<100 g/L.) hemoglobin concentrations (P=0. 008); C: Patients with age—=65 years were compared with those with age <C
65 years (P=0.006); D: Patients with high (=9 umol/L) total bilirubin concentrations were compared with those with low (<9 pmol/L) total
bilirubin concentrations (P=0. 011); E: Patients with high (Z=2. 40 mmol/L.) serum phosphate concentrations were compared with those with

low (<Z2. 40 mmol/L.) serum phosphate concentrations (P=0. 043)
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