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Clinical Outcomes of Peritoneal Dialysis Patients at a Secondary State 
Hospital Nephrology Clinic

İkinci Basamak Devlet Hastanesi Nefroloji Kliniği Periton Diyaliz 
Hastalarının Klinik Sonuçları
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abstRact

ObJective: We present our experience with demographics, clinical and biochemical outcomes, and 
factors affecting mortality in ESRD patients treated with peritoneal dialysis (PD) during a 12-year 
period (1997–2009) at secondary state hospital’s nephrology clinic.

mateRiaL and metHODs: After excluding patients younger than age 15 at the initiation of PD, 
those who had follow-ups at less than three months, outcomes were analyzed for 313 patients. The 
demographic, clinical, and biochemical data were collected from the patients’ medical records.

RESultS: The mean age at the start of PD was 51.9 ± 17.6 years and the mean PD duration was 27.5 ± 
27.1 months (median: 20, range: 3–166). Hypertension was the most common cause of ESRD (36.1%), 
followed by diabetes mellitus (31.3%). Among these 313 patients, 58 (18.5%) died. Patients’ survival 
rates were 93.3%, 85%, and 72.4%, at one, three, and five years, respectively. A higher educational level 
(p=0.045), lower age (p=0.002), higher baseline creatinine (p=0.045), and higher baseline albumin 
level (p=0.003) were found to affect patients’ survival. Technique survival rates were 89.1%, 84%, and 
74.1% at one, three and five years, respectively. Technique failure was associated with peritonitis rate 
(p=0.03).

coNcluSıoN: Our results suggest that patients’ and technique survival rates and the factors affecting 
mortality in our patients at a secondary state hospital’s nephrology clinic were similar to those at a 
tertiary care university hospital’s nephrology clinic in Turkey. 

KeY WORDs: Peritoneal dialysis, Outcome, Survey, Peritonitis

Öz

AMAÇ: İkinci basamak tedavi kurumu olarak kliniğimizde 12 yıl boyunca (1997–2009) periton 
diyaliz tedavisi uygulanan son dönem böbrek yetmezlikli hastaların demografik, klinik ve biyokimyasal 
özellikleri ve mortaliteyi etkileyen faktörlerini sunmaktayız. 

GEREÇ ve YÖNtEMlER: Periton diyalizine başlama yaşı 15’in altında olan ve üç aydan daha kısa 
süre izlenen hastaların çıkarılmasından sonra toplam 313 hastanın sonuçları değerlendirildi. Hastaların 
demografik, klinik ve biyokimyasal özellikleri tıbbi hasta dosyalarından kaydedildi.

SoNuÇ: Ortalama periton diyalizine başlama yaşı 51,9 ± 17.6, periton diyaliz süresi 27,5 ± 27,1 
ay idi (ortanca: 20, aralık: 3–166). Son dönem böbrek yetmezliğinin en sık nedeni hipertansiyon 
(%36,1) ve bunu izleyen diyabetes mellitus (%31,3) idi. 313 hastanın 58’i öldü (%18,5). Hasta sağ 
kalım oranı birinci, üçüncü ve beşinci yılda sırayla %93,3, %85 ve %72,4 olarak bulundu. Yüksek 
eğitim düzeyi (p=0,045), genç yaş (p=0,002), yüksek bazal kreatinin düzeyi (p=0,045), ve yüksek bazal 
serum albumin düzeyi (p=0,003) hasta sağ kalımını etkileyen faktörler olarak saptandı. Teknik sağ 
kalım oranları birinci, üçüncü ve beşinci yılda sırayla %89,1, %84 ve %74,1 olarak bulundu. Teknik 
yetersizlik peritonit hızıyla ilişkili saptandı (p=0.03).

tARtıŞMA: Bizim sonuçlarımız ikinci basamak sağlık kuruluşu nefroloji kliniği olarak hasta ve 
teknik sağkalım oranları ve hasta mortalitesini etkileyen faktörlerin Türkiye’deki üçüncü basamak 
üniversite hastanelerinin sonuçlarına benzediğini göstermektedir. 
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ıNtRoDuctıoN

Continuous ambulatory peritoneal dialysis (CAPD) is an 
established treatment modality in patients with end-stage renal 
disease (ESRD), and approximately 150,000 patients are being 
maintained on CAPD worldwide (1). The home-based nature 
of this modality gives it an advantage over hemodialysis (HD). 
However, the decline of CAPD compared with HD has become 
evident, even though many reports indicate that survival rates 
for PD are better than those undergoing HD during the first two 
to three years after dialysis initiation (2,3).

There have been many reports on the outcomes of PD from 
Turkey since 1981 (4-11). The first study from Turkey on these 
outcomes was reported in 2001 (12). Recently, Sipahioglu et 
al.(10) from Erciyes University’s tertiary care reported their 
experiences about the outcomes of PD in Turkey. In the present 
study, we investigated patient and technique survival rates and 
factors affecting mortality in end-stage renal disease patients 
treated with PD during a 12-year period (1997–2009) at our 
secondary state hospital’s nephrology clinic.

mateRiaL and metHODs

During 1997–2009, we initiated PD for a total of 386 
patients at our Public Hospital’s Nephrology Clinic. After 
excluding patients younger than age 15 at the initiation of 
PD, those who had follow-ups at less than three months, those 
who had recovered renal function, and those who had missing 
data, we analyzed the data for 313 patients. The demographic, 
clinical, and biochemical data were collected from their medical 
records. Demographic and clinical data included age at the 
start of PD, gender, cause of ESRD, prior renal replacement 
history, comorbid disease. Hemoglobin level, white blood cell 
count, serum albumin, creatinine, blood urea nitrogen, calcium, 
phosphorus, parathormone, total cholesterol, triglyceride levels 
were collected at 6-month intervals.  

Clinical outcomes were mortality and technique failure, 
and the latter was defined as a transfer to HD due to peritonitis, 
inadequate dialysis, ultra filtration failure, exit site and/or tunnel 
infection, and mechanical problems. 

Statistical analysis was performed using SPSS version 
10.0. Mortality and technique failure risks were analyzed with 
a logistic regression analysis. Differences in various clinical 
parameters between different groups were analyzed using the 
chi-square test and the Mann-Whitney U test. Differences were 
considered statistically significant for p values less than 0.05.

RESultS

This study included 313 patients in our PD unit. A total of 194 
(62%) patients were male. The mean age at the start of PD was 
51.9 ± 17.6 years and the mean peritoneal dialysis duration was 
27.5 ± 27.1 months (median: 20, range: 3–166). Hypertension 
was the most common cause of end-stage renal disease (36.1%), 

followed by diabetes mellitus (31.3%) (Table I). Biochemical 
results are shown in Table II. 

Among these 313 patients, 58 (18.5%) died. The mean 
follow-up duration of patients who died was 37.9 ± 26.5 months 
(median: 32). Patient survival rates were 93.3%, 85%, and 
72.4%, at one, three, and five years, respectively. Most deaths 
(35.5%) were the result of cardiovascular disease. A higher 
education level (p=0.045), lower age (p=0.002), higher baseline 
creatinine (p=0.045), and higher baseline albumin (p=0.003) 
were found to affect patients’ survival (R square:0.68, p:0.035). 

Technique survival rates were 89.1%, 84%, and 74.1% at one, 
three and five years, respectively. The causes of technique failure 
were peritonitis (55.2%), mechanical malfunction (20.5%), and 
ultra filtration failure or inadequate dialysis (24.3%). Technique 
failure was associated with the peritonitis rate (0.31 episode/
patient year) (p=0.03). Diabetes mellitus did not affect patient’ 
survival or technique failure (p>0.05) 

DıScuSSıoN

Continuous ambulatory peritoneal dialysis (CAPD) is 
an established treatment modality in patients with end-stage 
renal disease (ESRD), and approximately 150,000 patients are 
being maintained on CAPD worldwide (1). The home-based 
nature of this modality gives it an advantage over HD. A recent 
comprehensive review revealed that overall patient survival is 
similar for PD and HD, but that important differences do exist 
within select subgroups of patients, particularly those subgroups 
defined by age and the presence or absence of a comorbid 
disease (3).

PD has been performed in Turkey since 1981. According 
to registry data of the Turkish Society of Nephrology for 2007, 
there were 6,370 PD patients in Turkey (13). The first study 
that evaluated the status of PD in Turkey was reported in 2001 
by Utas et al (12). That study was a retrospective multicenter 
study from 12 centers and included 334 patients. Utas et al.(12) 

table i: Causes of end-stage renal disease.

number %

Hypertension 113 36.1

Diabetes mellitus 98 31.3

Glomerulonephritis 18 5.8

Polycystic kidney disease 6 1.9

Others  10 3.2

unknown 68 21.7

total 313 100
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reported three- and five-year patient survivals as 84.5% and 
68.8%, respectively. Recently, Sipahioglu et al. (10) from 
Erciyes University’s tertiary care unit reported their experiences 
about the outcomes for PD patients in Turkey. Sipahioglu et 
al. (10) found one- and five-year patients’ survival rates were 
96.9% and 68.8% respectively. Our results are similar to those 
reported by Utas et al.(12) and Sipahioglu et al.(10). Our one, 
three- and five-year patient survival rates were 93.3%, 85%, 
and 72.4%, respectively. Different survival rates have been 
reported from different countries and from different regions 
(5-8,11). The reasons for the differences in survival rates may 
be multifactorial. Some evidence suggests that the differences 
are due in part to general differences in total and cardiovascular 
mortality among the general population of various countries 
(14,15). Demographic characteristics of the patients (age, 
comorbid disease, and genetic and regional factors) and 
transplantation rates differed in these study populations. In 
addition, the time period that the data was collected is important 
because PD experience increases with time; hence, evaluations 
with the current data may provide more positive results. 

The clinical outcomes of PD patients are affected by many 
factors, including age; the presence of comorbid disease such as 
diabetes mellitus and cardiovascular disease; nutritional status; 
serum albumin level; and membrane transport property (16-
21). Education levels, age, creatinine, and albumin were found 
to affect patients’ survival rates in our study. In other outcome 
studies reported from Turkey, age, serum albumin, creatinine 

level, total Kt/V urea, D/P creatinine, peritonitis rate, previous 
HD history, comorbidity, hypertension, and renal residual 
function were shown to affect mortality (10,12,22). 

Cardiovascular disease is prevalent in patients with ESRD 
and is the most frequent cause of death for these patients (23). In 
our study, most deaths were the result of cardiovascular disease. 
In addition to a high prevalence of traditional cardiovascular 
disease risk factors, the reasons for the high prevalence of 
cardiovascular disease in these patients were kidney disease-
related risk factors (uremic toxins, vascular calcification, 
endothelial dysfunction, volume excess, etc.). Chronic renal 
disease alone is currently considered a coronary heart disease 
risk equivalent (24).

In dialysis patients, the serum creatinine level is proportional 
to skeletal muscle mass and dietary protein intake (25). The 
serum creatinine level is valid and a clinically useful marker 
of protein-energy nutritional status in maintenance dialysis 
patients. The serum creatinine level reflecting the nutritional 
status is inversely related to mortality in patients with PD (26-
31). In our study, patients with higher creatinine levels at the 
beginning of treatment and during the follow-up period had 
higher survival rates similar to the results of Sipahioglu et al.’s 
(10) and Ates et al.’s (22) studies from Turkey.

Serum albumin levels were found to affect patients’ survival 
rates in our study. In dialysis patients, a 1-g/dl decrease in serum 
albumin was associated with an increased mortality risk of 

table ii: Biochemical parameters in the study population.

baseline 6 months first year Final

Hemoglobin (g/dl) 10.2 ± 1.8 11.2 ± 2.0 11.0 ± 2.3 10.9 ± 2.1

creatinine (mg/dl) 6.7 ± 3.7 7.3 ± 3.4 8.2 ± 3.8 7.9 ± 3.9

Blood urea nitrogen (mg/dl) 67.8 ± 32.6 48.2 ± 20.7 51.3 ± 20.0 49.0 ± 23.4

calcium (mg/dl) 9.3 ± 1.2 9.4 ± 1.0 9.2 ± 1.3 9.0 ± 1.1

Phosphate (mg/dl) 5.0 ± 1.6 4.8 ± 1.4 4.8 ± 1.6 4.5 ± 1.9

Parathormone (pg/ml) 202 (36-543) 161 (30-621) 163(29-498) 145 (44-532)

Ferritin (ng/ml) 246 (50-443) 248(56-331) 229(83-669) 276(45-497)

triglyceride (mg/dl) 144.1 ± 88.3 155.4 ± 90.9 158.6 ± 84.8 156.1 ± 85.1

total cholesterol (mg/dl) 175.5 ± 49.3 193.6 ± 50.9 190.1 ± 46.0 189.3 ± 50.0

Albumin (g/dl) 4.0 ± 0.7 3.9 ± 0.8 3.9 ± 0.7 3.8  ± 0.7

Glucose (mg/dl) 128.7 ± 83.8 120.2 ± 69.1 121.0 ± 60.4 128.6 ± 77.1

Body weight (kg) 63.3 ± 14.8 66.3 ± 15.7 67.1 ± 16.1 67.3 ± 15.1

Parathormone and ferritin values were given as median, minimum-maximum, other parameters were given as mean ± standard 
deviation.
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38% in PD patients. These mortality risks have been partially 
explained by the inflammatory pathway and as a consequence 
of malnutrition (32).  

Peritonitis is a major complication of PD. Not only is 
peritonitis the leading cause of technique failure, but it also 
contributes to mortality (33-36). Although the incidence of 
peritonitis varies from center to center, during the past decade 
approximately 0.5 episode/patient year were routinely observed 
(37,38). In some centers, an incidence of 0.2 episode/patient 
year has been achieved, in large part due to exceptional patient 
education, as well as new connector and catheter technologies 
(39). Peritonitis resulted in death in 3% of the episodes in 
Sipahioglu et al.’s study (10) from Turkey, which is similar to 
the percentage reported in other studies (1%–6%). They reported 
a 55.8% rate of technique failure due to peritonitis (10). In our 
study, peritonitis was detected at a rate of 0.31 episodes/patient 
year. Peritonitis was the cause in 55.2% of our technique failures. 
Peritonitis continues to be the most devastating complication of 
PD treatment and the leading cause of technique failures in our 
patients with PD.

There are potential limitations of our study. First of all, the 
results of this study were indirectly (not directly) compared to 
the results of a tertiary care university hospital’s nephrology 
clinic. Secondly, it was a retrospective study and had a 
heterogeneous study population for demographic (age at the 
start of PD, duration of PD, etc.), clinical (causes of ESRD, 
etc.) and laboratory parameters. Further prospective studies are 
therefore required to clarify this issue. 

In conclusion, our results suggest that patients’ and technique 
survival rates, and the factors affecting mortality in our patients at 
our secondary state hospital nephrology clinic, are similar those 
at a tertiary university hospital’s nephrology clinic in Turkey.

REFERENcES
1. Grassmann A, Gioberge S, Moeller S, Brown G: ESRD patients in 

2004: Global overview of patient numbers, treatment modalities and 
associated trends. Nephrol Dial Transplant 2005; 20: 2587-2593 

2. Collins AJ, Hao W, Xia H, Ebben JP, Everson SE, Constantini EG, 
Ma JZ: Mortality risks of peritoneal dialysis and hemodialysis. Am 
J Kidney Dis 1999; 34: 1065-1074 

3. Vonesh EF, Synder JJ, Foley RN, Collins AJ: Mortality studies 
comparing peritoneal dialysis and hemodialysis: What do they tell 
us? Kidney Int Suppl 2006; 103: 3-11  

4. Ataman R, Burton PR, Gokal R, Brown CB, Marsh FB, Walls J: 
Long-term CAPD-some U.K. experience. Clin Nephrol 1988; 
30(Suppl 1): 71-75 

5. Shinzato T, Nakai S, Akiba T, Yamagami S, Yamazaki C, Kitaoka T, 
Kubo K, Maeda K, Morii H: Report of the annual statistical survey 
of the Japanese Society for Dialysis Therapy in 1996. Kidney Int 
1999; 55: 700-712 

6. Cueto-Manzano AM, Quintana-Pina E, Correa-Rotter R: Long-
term CAPD survival and analysis of mortality risk factors: 12-year 
experience of a single Mexican center. Perit Dial Int 2001; 21:       
148-153 

7. Verger C, Ryckelynck JP, Duman M, Veniez G, Lobbedaz T, 
Boulanger E, Moranne O: French Peritoneal Dialysis Registry 
(RDPLF): Outline and main results. Kidney Int Suppl 2006; 103: 
12-20 

8. Collins AJ, Kasiske B, Herzog C, Chavers B, Foley R, Gilbertson 
D, Grimm R, Liu J, Louis T, Manning W, McBean M, Murray A, St 
Peter W, Xue J, Fan Q, Guo H, Li Q, Li S, Qiu Y, Li S, Roberts T, 
Skeans M, Snyder J, Solid C, Wang C, Weinhandl E, Zhang R, Arko 
C, Chen SC, Dalleska F, Daniels F, Dunning S, Ebben J, Frazier 
E, Hanzlik C, Johnson R, Sheets D, Wang X, Forrest B, Berrini D, 
Constantini E, Everson S, Eggers P, Agodoa L: Excerpts from the 
United States Renal Data System 2006 Annual Data Report. Am J 
Kidney Dis 2007; 49(1 Suppl1): A6-7, 1-296 

9. Han SH, Lee SC, Ahn SV, Lee JE, Hoi HY, Kim BS, Kang SW, Choi 
KH, Han DS, Lee HY: Improving outcome of CAPD: Twenty-five 
years’ experience in a single Korean center. Perit Dial Int 2007; 27: 
432-440 

10. Sipahioglu MH, Aybal A, Unal A, Tokgoz B, Oymak O, Utas C: 
Patient and technique survival and factors affecting mortality on 
peritoneal dialysis in Turkey: 12 years’ experience in a single center. 
Perit Dial Int 2008; 28: 238-245 

11. Han SH, Lee JE, Kim DK, Moon SJ, Kim HW, Chang JH, Kim BS, 
Kang SW, Choi KH, Lee HY, Han DS: Long-term clinical outcomes 
of peritoneal dialysis patients: Single center experience from Korea. 
Perit Dial Int 2008; 28(S3): 21-26 

12.  Utas C; Turkish Multicenter Peritoneal Dialysis Study Group: 
Patient and technique survival on CAPD in Turkey. Perit Dial Int 
2001; 21: 602-606 

13. Registry of The Nepfrology, Dialysis and Transplantation in 
Turkey, Registry 2007. Istanbul: Turkish Society of Nephrology, 
2007. Available at:http://tsn.org.tr/documents/registry/TND%20
Registry%20kure%20son.pdf

14. Yoshino M, Kuhlmann MK, Kotanko P, Greenwood RN, Pisoni 
RL, Port FK, Jager KJ, Homel P, Augustijn H, de Charro FT, 
Collart F, Erek E, Finne P, Garcia-Garcia G, Grönhagen-Riska C, 
Ioannidis GA, Ivis F, Leivestad T, Løkkegaard H, Lopot F, Jin DC, 
Kramar R, Nakao T, Nandakumar M, Ramirez S, van der Sande 
FM, Schön S, Simpson K, Walker RG, Zaluska W, Levin NW: 
International differences in dialysis mortality reflect background 
general population atherosclerotic cardiovascular mortality. J Am 
Soc Nephrol 2006; 17: 3510-3519 

15. Van Dijk PC, Zwinderman AH, Dekker FW, Schon S, Stel VS, 
Finne P, Jager KJ: Effect of general population mortality on the 
north-south mortality gradient in patients on replacement therapy in 
Europe. Kidney Int 2007; 71: 53-59 

16. Nolph KD, Cutler SJ, Steinberg SM, Novak JW, Hirschman GH: 
Factors associated with morbidity and mortality among patients on 
CAPD. ASAIO Trans 1987; 33: 57-65 



Sarı F et al : Clinical Outcomes of Peritoneal Dialysis Patients 

Turk Neph Dial Transpl 2012; 21 (1): 34-38
38

türk nefroloji Diyaliz ve transplantasyon Dergisi
Turkish Nephrology, Dialysis and Transplantation Journal

17. Struijk DG, Krediet RT, Koomen GC, Boeschoten EW, Arisz L: 
The effect of serum albumin at the start of continuous ambulatory 
peritoneal dialysis treatment on patient survival. Perit Dial Int 1994; 
14: 121-126 

18. Genestier S, Hedelin G, Schaffer P, Faller B: Prognostic factors in 
CAPD patients: A retrospective study of a 10-year period. Nephrol 
Dial Transplant 1995; 10: 1905-1911 

19. Davies SJ, Russell L, Bryan J, Phillips L, Russell GI: Comorbidity, 
urea kinetics, and appetite in continuous ambulatory peritoneal 
dialysis patients: Their interrelationship and prediction of survival. 
Am J Kidney Dis 1995; 26: 353-361 

20. Davies SJ, Phillips L, Russell GI: Peritoneal solute transport 
predicts survival on CAPD independently of residual renal function. 
Nephrol Dial Transplant 1998; 13: 962-968 

21. Jager KJ, Merkus MP, Dekker FW, Boeschoten EW, Tijssen JG, 
Stevens P, Bos WJ, Krediet RT: Mortality and technique failure 
in patients starting chronic peritoneal dialysis: Results of the 
Netherlands Cooperative Study on the Adequacy of Dialysis. 
NECOSAD Study Group. Kidney Int 1999; 55: 1476-1485 

22. Ates K, Nergizoglu G, Keven K, Sen A, Kutlay S, Erturk S, Duman 
N, Karatan O, Ertug AE: Effect of fluid and sodium removal on 
mortality in peritoneal dialysis patients. Kidney Int 2001; 60:      
767-776 

23. Culleton BF, Hemmelgarn BR: Is chronic kidney disease a 
cardiovascular disease risk factor? Semin Dial 2003; 16: 95-100 

24. Sarnak MJ, Levey AS, Schoolwerth AC, Coresh J, Culleton B, 
Hamm LL, McCullough PA, Kasiske BL, Kelepouris E, Klag MJ, 
Parfrey P, Pfeffer M, Raij L, Spinosa DJ, Wilson PW; American Heart 
Association Councils on Kidney in Cardiovascular Disease, High 
Blood Pressure Research, Clinical Cardiology, and Epidemiology 
and Prevention: Kidney disease as a risk factor for development 
of cardiovascular disease: A statement from the American Heart 
Association Councils on Kidney in Cardiovascular Disease, High 
Blood Pressure Research, Clinical Cardiology, and Epidemiology 
and Prevention. Hypertension 2003; 42: 1050-1065 

25. Borovnicar DJ, Wong KC, Kerr PG, Stroud DB, Xiong DW, Strauss 
BJ, Atkins RC: Total body protein status assessed by different 
estimates of fat-free mass in adult peritoneal dialysis patients. Eur J 
Clin Nutr 1996; 50: 607-616 

26. K/DOQI, National Kidney Foundation: Clinical practice guidelines 
for nutrition in chronic renal failure. Am J Kidney Dis 2000; 35(6 
Suppl 2): 1-140 

27. Avram MM, Mittman N, Bonomini L, Chattopadhyay J, Fein P: 
Markers for survival in dialysis: A seven-year prospective study. 
Am J Kidney Dis 1995; 26: 209-219  

28. Avram MM, Goldwasser P, Erroa M, Fein PA: Predictors of 
survival in continuous ambulatory peritoneal dialysis patients: 
The importance of prealbumin and other nutritional and metabolic 
markers. Am J Kidney Dis 1994; 23: 91-98 

29.  Avram MM, Fein PA, Bonomini L, Mittman N, Loutoby R, 
Avram DK, Chattopadhyay J: Predictors of survival in continuous 
ambulatory peritoneal dialysis patients: A five-year prospective 
study. Perit Dial Int 1996; 16(Suppl 1): 190-194 

30.  Avram MM, Bonomini LV, Sreedhara R, Mittman N: Predictive 
value of nutritional markers (albumin, creatinine, cholesterol, and 
hematocrit) for patients on dialysis for up to 30 years. Am J Kidney 
Dis 1996; 28: 910-917 

31. Burkart JM: Adequacy of peritoneal dialysis. In: Gokal R, Khanna 
R, Krediet R, Nolph K, eds. Textbook of Peritoneal Dialysis. 2nd ed. 
Dordrecht. The Netherlands: Kluwer Academic Publishers: 2000; 
465-498 

32. de Mutsert R, Grootendorst DC, Indemans F, Boeschoten EW, 
Krediet RTR, Dekker FW: Association between serum albumin and 
mortality in dialysis patients in partly explained by inflammation, 
and not by malnutrition. J Ren Nutr 2009; 19(2): 127-135 

33. Fried LF, Bernardini J, Johnston JR, Piraino B: Peritonitis influences 
mortality in peritoneal dialysis patients. J Am Soc Nephrol 1996; 7: 
2176-2182 

34. Chung SH, Heimburger O, Lindholm B, Lee HB: Peritoneal dialysis 
patients survival: A comparison between a Swedish and a Korean 
centre. Nephrol Dial Transplant 2005; 20: 1207-1213 

35. Choi P, Nemati E, Banerjee A, Preston E, LevyJ, Brown E: Peritoneal 
dialysis catheter removal for acute peritonitis: A retrospective 
analysis of factors associated with catheter removal and prolonged 
postoperative hospitalization. Am J Kidney Dis 2004; 43: 103-111

36. Perez Fontan M, Rodriguez-Cormona A, Garcia-Naveiro R, Rosales 
M, Villaverde P, Valdes F: Peritonitis-related mortality in patients 
undergoing chronic peritoneal dialysis. Perit Dial Int 2005; 25:     
274-284

37. Viglino G, Cancarini G, Catizone L, Cocchi R, de Vecchi A, Lupo A, 
Salomone M, Segoloni GP, Giangrande A: The impact of peritonitis 
on CAPD results. Adv Perit Dial 1992; 8: 269-275 

38. Woodrow G, Turney JH, Brownjohn AM: Technique failure in 
peritoneal dialysis and its impact on patient survival. Perit Dial Int 
1997; 17: 360-364

39. Kim DK, Yoo TH, Ryu DR, Xu ZG, Kim HJ, Choi KH, Lee HY, 
Han DS, Kang SW: Changes in causative organisms and their 
antimicrobial susceptibilities in CAPD peritonitis: A single center’s 
experience over one decade. Perit Dial Int 2004; 24: 424-32


