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and .12). In group 1, twenty three pat ients have death and

2 pat ients have discont inued the t reatment  due to

transplantat ion. In group 2, 174 pat ients have discont inued

the t reatment  (55 pat ients have died, 80 pat ients have

been sw itched to hemodialysis and 39 pat ients have

received renal t ransplantat ion). There were signif icant

differences between groups according to the last  condit ion

(p<.001). Mean pat ient  survival were found 22.9±4.2 and

55.5±2.8 pat ient -months in group 1 and group 2,

respect ively. The pat ient  survival rates by Kaplan–Meier

analysis were 50%, 40.9%, 27.3% and 9.1% at  1, 2, 3, and 4

years in group 1 and 90.9%, 81.6%, 73.9%, 64.9% and

53.1% at  1, 2, 3, 4 and 5 years in group 2, respect ively. The

mortalit y rate is higher in pat ients who have undergone

HD before PD compared w ithout  HD history (log

rank:<.001). In the Cox proport ional hazards model

analysis, preference of  PD (RR: 7.72, p<.001), presence of

diabetes (RR: 2.26, p=.01), pret reatment  serum albumin

level (RR: 0.37, p<.001) and catheter exit  size infect ion

at tacks (RR: 0.34, p=.01) were ident if ied as predictors of

mortalit y. Conclusion: Our data show that  mortalit y in

pat ients t ransferred to PD f rom HD was higher than in

pat ients undergoing PD as f irst -line therapy. Compulsory

choice such as vascular access problems and social factors

were the most  important  causes of  increasing mortalit y in

pat ients t ransferred to PD from HD.

Keyw ords: Peritoneal dialysis. Mortality. Haemodialysis.

Impacto de la hemodiálisis previa al tratamiento con diálisis

peritoneal en la mortalidad de los pacientes

RESUMEN

Objetivo: El presente estudio pretende analizar la mortalidad

y los factores que pueden inf luir en ella en los pacientes que

pasan de la hemodiálisis (HD) a la diálisis peritoneal (DP), en

comparación con los pacientes a los que se les prescribe DP

ABSTRACT

Aim: The aim of  this study is to invest igate the mortalit y

and the factors which may af fect  it  in pat ients who were

t ransferred to peritoneal dialysis (PD) f rom hemodialysis

(HD), compared to pat ients assigned to PD as f irst -line

therapy. M aterial and M ethods: A total of  322 pat ients

t reated w ith PD between 2001 and 2010 were evaluated

ret rospect ively. Twenty three pat ients were excluded and

the data of  remaining 299 pat ients (167F, mean follow up

t ime 38.5±26.8 months, mean age 44.7±15.9 years) were

evaluated. Pat ients were separated into two groups

according to their HD history. Group 1 and group 2

consisted of  pat ients w ith (n=48) and w ithout  (n=251) a

history of  prior HD, respect ively. Socio-demographic

characterist ics such as who helped administer the PD and

the preference of  pat ients (compulsory vs their preference)

were obtained f rom the pat ient  records. The clinical data

obtained during the last  clinical evaluat ion before the

init iat ion of  PD (blood pressure, daily urine volumes, daily

ult raf ilt rat ion amounts and laboratory parameters) were

recorded. Addit ional systemic diseases and informat ion

about  the et iologies of  the end stage renal disease (ESRD)

of  all pat ients were recorded. Frequencies of  the infect ious

complicat ions were recorded. Pat ient  and technique

survival were invest igated and compared between groups.

Results: In group 1, the pat ients were older and had less

urine amounts (p=.028 and .041 respect ively). Thirty f ive

patients (70%) and 25 pat ients (9.3%) have been transferred

to PD due to vascular problems in group 1 and 2, respectively

(p<.001). In group 1, 37 (74%) patients were carrying out PD

treatment by themselves, compared to 222 (88.4%) pat ients

in group 2 (p=.016). Incidences of  peritonit is and catheter

exit  site/tunnel infect ion at tacks were found 24.9±26.8 and

27.2±26.5 pat ient -months in group 1, and 27.4±22.4 and

33.4±24.5 pat ient -months in group 2, respect ively (p=.50
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como tratamiento de elección. Materiales y método: Se eva-

luaron retrospectivamente 322 pacientes tratados con DP en-

tre 2001 y 2010. Fueron excluidos del estudio 23 pacientes y

se evaluaron los datos de los 299 restantes (167 mujeres, t iem-

po medio de seguimiento: 38,5 ± 26,8 meses; edad media:

44,7 ± 15,9 años). Se formaron dos grupos de pacientes en

función de su historial de HD. El grupo 1 y el grupo 2 incluí-

an, respect ivamente, a pacientes con (n = 48) y sin (n = 251)

historial de HD previa. Las característ icas sociodemográf icas

como quién colaboraba en la administración de la DP y la pre-

ferencia de los pacientes (obligatoria frente a elegida) se re-

cogieron de los historiales de los pacientes. Se registraron los

datos clínicos obtenidos durante la últ ima evaluación clínica

antes de comenzar con la DP (presión arterial, volúmenes de

orina diarios, cantidad de líquido ultraf ilt rado diario y pará-

metros analít icos). Se procedió de igual manera con otras en-

fermedades sistémicas e información sobre la et iología de la

enfermedad renal de etapa terminal (ERET). Se hizo constar

la frecuencia de las complicaciones infecciosas y se invest igó

la supervivencia de los pacientes y de la técnica, comparán-

dose entre los grupos. Resultados: En el grupo 1, los pacien-

tes eran de mayor edad y las cant idades de orina eran infe-

riores (p = 0,028 y 0,041 respect ivamente). Treinta y cinco

pacientes (70%) del grupo 1 y 25 (9,3%) del grupo 2 cambia-

ron a DP debido a problemas vasculares (p < 0,001). En el gru-

po 1, 37 pacientes (74%) se sometían a tratamiento de DP re-

alizado por ellos mismos, comparado con los 222 pacientes

(88,4%) del grupo 2 (p = 0,016). Las incidencias de peritoni-

t is y de infección del orif icio de salida y del túnel del catéter

peritoneal fueron de 24,9 ± 26,8 y 27,2 ± 26,5 pacientes-mes

en el grupo 1 y de 27,4 ± 22,4 y 33,4 ± 24,5 pacientes-mes en

el grupo 2 (p = 0,50 y 0,12, respectivamente). En el grupo 1,

fallecieron 23 pacientes y otros 2 suspendieron el tratamien-

to debido a un transplante. En el grupo 2, 174 abandonaron

el tratamiento: 55 fallecieron, 80 cambiaron a hemodiálisis y

39 fueron sometidos a transplante renal, con importantes di-

ferencias entre los dos grupos en función de esta últ ima cau-

sa (p < 0,001). La supervivencia media de los pacientes fue

de 22,9 ± 4,2 y 55,5 ± 2,8 pacientes-mes en el grupo 1 y

grupo 2, respect ivamente. Las tasas de supervivencia de los

pacientes según los análisis de Kaplan–Meier fueron de

50%, 40,9%, 27,3% y 9,1% a los 1, 2, 3, y 4 años en el gru-

po 1 y de 90,9%, 81,6%, 73,9%, 64,9% y 53,1% a los 1, 2,

3, 4 y 5 años en el grupo 2. La tasa de mortalidad fue ma-

yor en pacientes que se habían somet ido a HD antes de la

DP que en los pacientes que no tenían historial de HD (log

rank < 0,001). En el análisis de los modelos de riesgos pro-

porcionales de Cox, se ident if icaron la preferencia de DP

(RR: 7,72, p < 0,001), la presencia de diabetes (RR: 2,26, p

= 0.01), los niveles de albúmina sérica previos al t ratamien-

to (RR: 0,37, p < 0,0001) y las infecciones del orif icio de sa-

lida del catéter peritoneal (RR: 0,34, p = 0,01) como pre-

dictores de mortalidad. Conclusión: Los datos de nuest ro

estudio demuest ran que la mortalidad en pacientes que

cambian de HD a DP fue mayor que en los pacientes que

recibían DP como t ratamiento de elección. Las causas de la

obligatoriedad del t ratamiento como los problemas de ac-

ceso vascular y los factores sociales fueron las más impor-

tantes a la hora de aumentar la mortalidad en pacientes

que cambiaron de HD a DP.

Palabras clave: Diálisis peritoneal. Mortalidad. Hemodiálisis.

INTRODUCTION

There is no consensus in the literature regarding the most

appropriate choice of dialysis method. Hemodialysis (HD)

and peritoneal dialysis (PD) are interchangeable and

complementary renal replacement therapy (RRT)

modalities.1 Although there are advantages and

disadvantages of both treatment methods, it is recommended

to start the treatment with PD as the first-line renal

replacement modality in the absence of special conditions

(contraindications) and later switch to hemodialysis.1,2

It was reported that PD was advantageous in terms of

survival compared to HD in the first 2-3 years of treatment

and afterwards the survival with PD was equal or worse than

with HD.3,4 The studies reported a better duration and

quality of life in patients who were transferred to HD

following initiation with PD and receiving integrated care

strategy, due to the complications such as further

development of ultrafiltration problems, insufficient dialysis

and/or peritonitis.1

A much smaller proportion of patients change modality from

HD to PD, predominantly due to vascular access problems,

cardiac disease or patient preference. There are few data

about the survival in this patient population.5,6

The purpose of this study was to identify the predictors of

mortality and to evaluate the clinical outcome in peritoneal

dialysis patients who were transferred to PD from HD due to

various causes such as vascular access problems compared

to patients receiving PD as first-line therapy.

M ATERIAL AND M ETHOD

The records of 322 patients with end stage renal disease

(ESRD) receiving PD therapy in our PD unit between

2001–2010 were evaluated retrospectively. Patients, younger

than 18 years, had data missing, patients switching to

another clinic, patients on PD for less than 90 days and

patients who recovered renal function and no longer required

dialysis were excluded. The data of the remaining 299

patients were evaluated.

The age, gender, educational levels of the patients and socio-

demographic characteristics such as who helped administer

the PD (by themselves, their children or other persons like

health carers) and the nature of the decision to PD (patient

preference, his/her own decision or other compulsory

choice) were investigated in-depth from patient records.

In our coutry and unit, patients have the right to choose the

appropriate treatment method after they are informed about

renal replacement therapies. PD preference means;

preffering of PD treatment by patients themselves or as a
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excluded. A total of 299 patients with a follow-up period of

10160 patient-months were evaluated. 167 of them were

female, mean age at the onset of PD was 44.7±15.9 years

and mean PD duration was 38.5±26.8 months.

A total of 48 patients, 31 of whom were female, had

hemodialysis history before PD treatment (group 1), the

mean age of the patients was 49.3±15.8 years, mean follow-

up time 34.6±30.5 month and mean duration of hemodialysis

before PD 32.8±34 (3-144) month.

Remain 251 patients, 136 of whom were females, had been

assigned to PD treatment as first-line therapy without a

hemodialysis history (group 2). Mean age was 43.8±15.8

years and mean follow-up time was 39.4±26 month in this

group.

Group 1 patients were observed to be older (p=0.028). The

reason for switching to PD from HD in 35 patients (70%) in

group 1 was found to be mandatory due to vascular reasons

and for the remaining 13 patients it was due to patient

decision or social problems. It was found that 37 patients

(74%) in this group were performing their own PD treatment

by themselves. In group 2, only 25 patients (9.3%) were

found to have mandatory choices due to vascular reasons

and 222 patients (88.4%) were detected to perform their own

treatments by themselves.

There were significantly different according preference of

PD (compulsory or own decision) and who helped

administer the PD therapy (by themselves or other) between

two groups (p<.001 and .016 respectively).

The major educational status of patients in both groups was

a primary school (69% and 60.4% respectively). There was

no significant difference between two groups (p=.69).

It was found that 42 patients (87.5%) in group 1 and 217

patients (86.4%) in group 2 started treatment with CAPD.

Between the two groups no significant difference was found

with regard to the type of PD modality (p=.274).

Socio-demographic characteristics of group 1 and 2 patients are

shown in Table 1. At start of PD treatment, 18 patients in group

1 (37.5%) and 196 patients in group 2 (78%) had urine and

mean urine volumes were 244±536 ml/day and 389±390 ml/day

in group 1 and 2, retrospectively. Urine volume was significantly

lower in group 1 patients at start of PD therapy (p = .041). Ten

patients (20.8%) in group 1 had diabetes as the etiologic cause of

ESRD, while there were 73 diabetic patients (29%) in group 2,

and no statistically significant difference was found between the

two groups in terms of diabetes (p=.70).

The biochemical and hemogram data are shown in Table 2

for both groups at the start of PD therapy and the last visit of

all patients. The hemoglobin level was significantly higher

result of mandatory indication because of many causes

(vascular problems, cardiac problems, attainability of the

center, etc.).

Follow-up time of PD therapy, type of PD modality (CAPD,

APD), presence of HD history before PD therapy and

duration of the therapies were recorded. Duration of

icodextrin and hypertonic solution usages during follow-up

time were recorded. Additional systemic diseases

(hypertension, coronary artery disease, cerebrovascular

events, malignancy etc.) and information about ESRD

etiologies of all patients were recorded.

Systolic and diastolic blood pressure measurements, daily

urine volumes, daily mean ultrafiltration amounts,

cardiothoracic indices all of patients were recorded at the

beginning of the treatment and during the last visits of PD

therapy. Serum urea, creatinine, calcium, phosphorus,

albumin, parathormone, hemoglobin, transferrin saturation

and ferritin values were recorded at the beginning of the

treatment and during the last monitoring. Infectious

complications such as peritonitis, catheter exit site/tunnel

infections were recorded and their incidences were

calculated.

Patients were divided into two groups. Group 1 consisted of

patients who received PD treatment following hemodialysis

(group 1: patients with HD history) and group 2 consisted of

patients who received PD as first-line threapy (group 2:

patients without HD history). Socio-demographic data,

clinical courses and the infectious complications (peritonitis

and catheter exit site/tunnel infections) of the two groups

were compared, and the reasons for PD withdrawal were

obtained. Survival analysis of all patients was performed and

the effect of HD on mortality was investigated.

We performed statistical analyses with the Scientific

Package for Social Science (version 11.0; SPSS Inc,

Chicago, IL, USA). Chi-square and Mann-Withney U test

were used for nonparametric variables. Independent-samples

T test for analyzing clinical and biochemical parameters

between beginning and the last visit values. The

Kaplan–Meier method for measuring patient survival rate

was applied and a comparison of outcomes was based on the

log rank test. We also analyzed the risk factors and

calculated their hazard ratio (HR) for patient mortality using

Cox proportional hazard model backward stepwise LR

(Likelihood Ratio) method. Differences were considered

statistically significant for p values less than 0.05.

RESULTS

The data of 322 patients were evaluated. Twenty three of

them (13 patients have switched to another PD unit, 10

patients have been followed up for less than 90 days) were
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in group 1 (p=.013) at the start of PD, however this

significance disappeared in time.

Peritonitis incidences and catheter exit site/tunnel infection

attacks were 24.9±26.8 patient-months and 27.2±26.5

patient-months in group 1, respectively. Peritonitis incidences

and catheter exit site/tunnel infection attacks were 27.4±22.4

patient-months and 33.4±24.5 patient-months in group 2,

respectively. The frequency of peritonitis and catheter exit

site infections were not significantly different between the

two groups (p=.50 and p=.12, respectively).

The last status data and causes of them are shown in

Table 3 for both groups. During the follow-up period 25

patients were withdrawn PD therapy, 23 of them had

died and 2 patients were transplanted in group 1.

Interestingly, no patient was re-transferred to HD in

group 1. During the follow-up period 174 patients were

withdrawn PD therapy, 55 of them had died, 80 of them

were transferred to HD and 39 patients were

transplanted in group 2. There was a significant

difference between two groups with respect to the last

status of patients (p<.001).

Table 1. Socio-demograf ic features of  all pat ients

Group 1 Group 2 P

Age (years) 49.3±15.8 43.8±15.8 0.028

Follow up time (months) 34.6±30.5 39.4±26 NS

Systolic BP (at the beginning of PD) (mmHg) 116±32 117±25 NS

Diastolic BP (at the begining of PD) (mmHg) 74±17 74±15 NS

Cardiothoracic index (at the begining of PD) (% ) 48±0.5 47±0.6 NS

Urine volume (at the beginning of PD) (ml/day) 244±536 389±390 0,041

Systolic BP  (at the last visit) (mmHg) 110±29 111±26 NS

Diastolic BP (at the last visit) (mmHg) 69±17 70±16 NS

Cardiothoracic index (at the last visit) (% ) 47±0.5 47±0.5 NS

Urine volume (at the last visit) (ml/day) 110±233 130±263 NS

Kt/V urea 2.1±0.1 2.5±0.5 NS

CrCL (L/week) 50.5±13 57.3±18 NS

Peritonit is incidence (patient-months) 24.9±26.8 27.4±22.4 NS

Catheter exit site infection incidence (patients-months) 27.2±26.5 33.4±24.5 NS

BP: blood pressure; CrCL: cratinine clearance: NS: not signif icant; PD: peritoneal dialysis.

Table 2. Laboratory datas of  two groups

Group 1 Group 2 P

Creatinine (at the beginning of PD) (mg/dL) 9.5±2.7 8.8±3.2 NS

Calcium (at the beginning of PD) (mg/dL) 9.2±1.2 8.9±0.9 NS

Phosphorus (at the beginning of PD) (mg/dL) 5.2±1.7 5.1±1.8 NS

Parathormon (at the beginning of PD) (pg/dL) 283±254 338±345 NS

Albumin (at the beginning of PD) (g/dL) 3.7±0.5 3.6±0.6 NS

Hemoglobin (at the begining of PD) (g/dL) 11.2±2.2 10.5±1.7 0.013

Calcium (at the last visit) (mg/dL) 9.1±0.8 9.0±0.8 NS

Phosphorus ( at the last visit) (mg/dL) 4.8±1.5 4.6±1.6 NS

Parathormon (at the last visit) (pg/dL) 377±292 455±448 NS

Albumin (at the last visit) (g/dL) 3.4±0.5 3.5±0.5 NS

Hemoglobin (g/dl) (at the last visit) 11.9±2 11.3±2 NS

NS: not signif icant; PD: peritoneal dialysis.
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The most common causes of death were cardiovascular

diseases (47.8%) and peritonitis and/or sepsis (34.7%) in

group 1 and peritonitis and/or sepsis (47.2%) and

cardiovascular diseases (32.7%) in group 2.

Mean patient survival time was 49.9±2.6 months in

Kaplan–Meier analyses in patients transferred from HD to

PD. The patient survival rates by Kaplan–Meier analyses

were 50%, 40.9%, 27.3% and 9.1% at 1, 2, 3 and 4 years in

group 1, respectively. Mean patient survival time was

55.5±2.8 months in group 2. The estimation of patient

survival by Kaplan–Meier analyses was 90.9%, 81.6%,

73.9%, 64.9% and 53.1% at 1, 2, 3, 4 and 5 years,

respectively in group 2. The mortality rate was found higher

in patients with HD history before PD compared to patients

without HD history (log rank: <.001) (Figure 1).

Age, preference of PD, who helped to administer the PD

exchange, diabetic status, urine volume (>100ml/day or

<100ml/day), pretreatment serum albumin levels, peritonitis

and catheter exit site/tunnel infection attacks were analyzed

using Cox proportional hazard model backward stepwise LR

(Likelihood Ratio) to identify independent risk factors of

mortality. Preference of PD, diabetic status, pretreatment

serum albumin and catheter exit site/tunnel infection attacks

were found to predict patient survival (Table 4). For each

mg/dl decreases of albumin morlatity risk was elevated 3,3

times (RR: 3.376, 95% CI: 1.451-7.855, p=.003).

DISCUSSION

HD and PD are interchangeable and complementary renal

replacement therapy modalities besides transplantation. In

many PD programmes, a significant percentage of patients,

ranging from 15 to 25%, have been transferred from HD due

to problems experienced during this therapy or patient

choice.3,7,8 Another study from our country established that

12.2% of patients begin with PD as a second-line renal

replacement therapy modality.9 16% of the patients evaluated

in our clinic are subjects transferred from HD to PD.

Many mortality studies have been published worldwide on

both treatment modalities.3,4,10,11 According to these studies,

PD is known in general to have a survival advantage in the

first years.3,4 Nevertheless, there are less mortality studies

investigating the effects of the interchange between the

therapies and they are mostly related to patients transferred

from PD to HD.12,13 Studies analyzing patients transferred

from HD to PD are even scarcer.5,6,14

The majority of the published studies with patients who

switched to PD from HD indicate that the mortality was found

worse in patients transferred from HD,15-17 although there are

some studies indicating similar mortality with those who

primarily started with PD.6 In our study, mortality was found

worse in patients transferred to PD from HD treatment,

compared with the patients initially starting with PD.

Many studies, like ours, show that a previous history of

hemodialysis has a negative impact on survival,3,5,7,9,15,17 while

some studies detect no influence on this parameter.6

Regarding the peritoneal dialysis, there are differences

between the overall survival rates.

In peritoneal dialysis, overall survival rates show differences

and this may be multifactorial reasons. Some evidences

were shown to reflect the differences in mortality

(particularly due to cardiovascular reasons) in general

population of different countries.18,19 This discrepancy may

also be the result of the demographic features (i.e. advanced

age, diabetes, comorbidities, malnutrition, low residual

kidney function, race, genetic factors, patient preference,

etc.) of the study populations.20-25 It is well known, that the

Table 3. The last  status data and causes of  death of  all pat ients

Causes Grup 1 (n=48) Grup 2 (n=251) 

Exitus (n=78) Sepsis/peritonit is 8(16.6% ) 26(10.3% )

Cardiovascular events 11(23% ) 18(7.1% )

Malnutricion/PD insuff iciency 3(6.2% ) 9(3.5% )

Unknown 1(2.1% ) 2(0.8% )

Transfer to  hemodialysis (n=80) Sepsis/peritonit is 0 50(19.9% )

PD insuff iciency 0 24(9.5% )

Cardiovascular events 0 3(1.2% )

His/her own decision 0 3(1.2% )

Transplantation  (n=41) 2(4.2% ) 39(15.5% )

Received PD treatment  (n=100) 23(47.9% ) 77(31% )

PD: peritoneal dialysis.
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presence of diabetes and the serum albumin level at the onset

of the therapy are factors influencing patient survival.9,26-28

Similar to the data of other studies we determined in our

patients that advanced age, baseline serum albumin levels,

presence of diabetes and frequent catheter exit site infections

also increased the mortality.

The patient’s preference should be taken into account as the

primary factor, since patient satisfaction, compliance with therapy

and quality of life are better if the patient has been given the

opportunity to make his/her own informed choice. The

mandatory PD was associated with worse mortality rates among

our patients. The main reasons for such transfers are vascular

access problems or complications experienced during HD like

intra- or postdialytic hypotension related predominantly to fluid

loss during the procedure and aggravated by heart failure or

cardiovascular neuropathy.5,8,15 Another study shows that most of

the patients are transferred from HD to PD as a result of vascular

problems.9 We found vascular problems as the cause of transfer

to PD from HD in 70% of our patients. In other words, the

vascular problems of patients treated with HD cause both

mandatory transfer to PD and an increase in mortality because of

continuing current cardiovascular problems.

Patients can be transferred from one modality to the other for

various reasons and the reason of this transfer may closely

affect the outcome.1 Cardiac and vascular problems are the

most important causes for switching to PD from HD. In our

unit, the most frequent causes of death were cardiovascular

problems in patients transferred to PD from HD, while it was

peritonitis/sepsis in patients without a history of HD.

RRF is very important in peritoneal dialysis, at least at the

start of dialysis, because it directly affects the required

dialysis dose. PD preserves residual renal function better

than HD,29-31 and a clear correlation is known to exist

between residual renal function and outcome.32-33 Re-

analysis of the CANUSA data showed that the predictive

power lays exclusively in the RRF, not in the peritoneal

component, and each 250ml of daily urine output conferred a

36% reduction in mortality.34 Diaz-Buxo et al. analyzed the

outcome of 1600 patients in the Fresenius database and

reported that RRF, but not the dose of PD, predicted

mortality.35 Van Biesen et al. discussed that HD patients

which were transferred to PD usually had no RRF left and

sufficient PD adequacy was more difficult to obtain in those

patients.12,36 Urine outputs of patients transferred from HD to

PD treatment in our unit were found to be significantly lower

compared to the group that primarily initiated with PD

treatment.

The initial haemoglobin level at the start of PD therapy was

significantly lower in group 2. The primary reason for this

difference may be the efficient erythropoietin therapy during

HD treatment in group 1 and an inadequate erythropoietin

substitution during predialysis period in the other group.

This difference can be resolved by further erythropoietin use.

The main limitations of the present study are the

retrospective design. Analysis of other factors that have also

been associated with mortality, such as inflammation, renal

clearance and peritoneal permeability. The presence of

residual renal function were assessed by daily urine volume.

Renal clearance was not calculated.

In conclusion, the mortality of patients transferred to PD

from HD was found higher than of PD patients without prior

Table 4. Mult ivariate cox proport ional hazards model for pat ient  survival

RR 95%  CI P

Preference PD (free choice/mandatory) 7.724 3.974 – 15.012 <0.001

Diabetic status (yes/no) 2.261 1.185 – 4.312 0.013

Catheter exit site infection attacks (yes/no) 0.348 0.151 – 0.804 0.014

Pretreatment albumin level 0.371 0.220 – 0.628 <0.001

CI: confidence interval; PD: peritoneal dialysis; RR: relative risk.

Figure 1. Mortality rates of  both groups.

HD: haemodialysis.
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HD history. The most common causes of increased mortality

in patients transferred to PD from HD were compulsory

choice due to vascular access problems and social reasons.

The most important cause of death in patients transferred to

PD from HD were cardiovascular events, whereas infectious

complications were the most important cause of death in

patients for whom PD was the first-line modality.

Conflict of interest

The authors declare that there is no conflict of interest

associated with this manuscript.

REFERENCES

1. Lameire N, Van Biesen W, Vanholder R. The role of  peritoneal

dialysis as f irst  modality in an integrat ive approach to pat ients w ith

end-stage renal disease. Perit Dial Int 2000;(20):S134-41.

2. Van Biesen W, Vanholder R, Lameire N. The role of  peritoneal

dialysis as f irst -line renal replacment  modality. Perit  Dial Int

2000;(20):375-83.

3. Heaf  JG, Lokkegaard H, M adsen M . Init ial survival advantage of

peritoneal dialysis relat ive to haemodialysis. Nephrol Dial Transplant

2002;17:112-7.

4. Fenton S, Schaubel D, Desmeules M . Hemodialysis versus peritoneal

dialysis: a comparison of  adjusted mortality rates. Am J Kidney Dis

1997;30:334-42.

5. Zhang X, Han F, He Q, Huang H, Yin X, Ge J, et  al. Outcomes and

risk factors for mortality af ter t ransfer f rom hemodialysis to

peritoneal dialysis in uremic patients. Perit Dial Int 2008;(28):313-4.

6. Liberek T, Renke M , Skonieczny B, Kotew icz K, Kow alew ska J,

Chmielew ski M , et  al. Therapy outcome in peritoneal dialysis

pat ients t ransferred f rom Haemodialysis. Nephrol Dial Transplant

2009;24:2889-94.

7. Guo A, M ujais S. Pat ient  and technique survival on peritoneal

dialysis in the United States: evaluat ion in large incident  cohorts.

Kidney Int Suppl 2003:S3-S12.

8. Van Biesen W, Vanholder RC, Veys N, Dhondt  A, Lameire NH. An

evaluat ion of  an integrat ive care approach for end-stage renal

disease patients. J Am Soc Nephrol 2000;11:116-25.

9. Sipahioglu M H, Aybal A, Unal A, Tokgoz B, Oymak O, Utas C.

Pat ient  and technique survival and factors affect ing mortality on

Peritoneal dialysis in turkey: 12 years’ experience in a single center.

Perit Dial Int 2008;28:238-45.

10. Termorshuizen F, Korevaar JC, Dekker FW, Van M anen JG,

Boeschoten EW, Krediet RT; Netherlands Cooperat ive Study on the

Adequacy of  Dialysis Study Group Hemodialysis and peritoneal

dialysis: comparison of  adjusted mortality rates according to the

durat ion of dialysis: analysis of The Netherlands Cooperat ive Study

on the Adequacy of Dialysis 2. J Am Soc Nephrol 2003;14:2851-60.

11. Gokal R, Figueras M , Olle A, Rovira J, Badia X. Outcomes in

peritoneal dialysis and haemodialysis—a comparative assessment of

survival and quality of  life. Nephrol Dial Transplant  1999;14(Suppl

6):24-30.

12. Van Biesen W, Vanholder R, Dhondt  AM , Veys N,Lameire N. An

evaluat ion of  an integrat ive care approach for the t reatment  of

ESRD patients. J Am Soc Nephrol 2000;11:116-25.

13. Bilgic A, Sezer S, Ozdemir N, Akgul A, Arat  Z, Haberal M . Clinical

outcome after transfer from peritoneal dialysis to hemodialysis. Adv

Perit Dial 2006;22:94-8.

14. Singh S, Yium J, M acon E, Clark E, Schaffer D, Teschan P.

M ult icenter study of  change in dialysis therapy: M aintenance

hemodialysis to cont inuous ambulatory peritoneal dialysis. Am J

Kidney Dis 1992;19:246-51.

15. Lobbedez T, Crand A, Le Roy F, Landru I, Quéré C, Ryckelynck JP.

Transfer f rom chronic haemodialysis to peritoneal dialysis. Nephrol

Ther 2005;1:38-43.

16. Van Biesen W, Dequidt  C, Vijt  D, Vanholder R, Lameire N. Analysis

of  the reasons for t ransfers betw een hemodialysis and peritoneal

dialysis and their effect on survivals. Adv Perit Dial 1998;14:90-4.

17. Portolés J, Del Peso G, Fernández-Reyes M J, Bajo M A, López-

Sánchez P; GCDP. Previous comorbidity and lack of  pat ient  f ree

choice of  technique predict  early mortality in peritoneal dialysis.

Perit Dial Int 2009;29(2):150-7.

18. Yoshino M , Kuhlmann M K, Kotanko P, Greenw ood RN, Pisoni RL,

Port  FK, et  al. Internat ional dif ferences in dialysis mortality ref lect

background general populat ion atherosclerot ic cardiovascular

mortality. J Am Soc Nephrol 2006;17:3510-9.

19. Van Dijk PC, Zw inderman AH, Dekker FW, Schon S, Stel VS, Finne P,

et  al. Effect  of  general populat ion mortality on the north-south

mortality gradient  in pat ients on replacement  therapy in Europe.

Kidney Int 2007;71:53-9.

20. Gamba G, M ejía JL, Saldívar S, Peña JC, Correa-Rotter R. Death risk

in CAPD pat ients. The predict ive value of  the init ial clinical and

laboratory variables. Nephron 1993;65:23-7.

21. Cueto-M anzano AM , Quintana-Pina E, Correa-Rotter R. Long-term

CAPD survival and analysis of  mortality risk factors: 12-year

experience of  a single M exican center. Perit  Dial Int  2001;21:148-

53.

22. Avram M M , M it tman N, Bonomini L, Chat topadhyay J, Fein P.

Markers for survival in dialysis: A seven-year prospective study. Am J

Kidney Dis 1995;26:209-19.

23. Collins AJ, Hao W, Xia H, Ebben JP, Everson SE, Constant ini EG, et

al. M ortality risks of  peritoneal dialysis and hemodialysis. Am J

Kidney Dis 1999;34:1065-74.

24. Churchill DN, Thorpe KE, Nolph KD, Keshaviah PR, Oreopoulos DG,

Page D. Increased peritoneal membrane transport is associated w ith

decreased pat ient and technique survival for cont inuous peritoneal

dialysis pat ients. The Canada-USA (CANUSA) Peritoneal Dialysis

Study Group. J Am Soc Nephrol 1998;9:1285-92.

25. Johnson JG, Gore SM, Firth J. The effect of age, diabetes, and other

comorbidity on the survival of  pat ients on dialysis: A systemat ic

quant itat ive overview  of  the literature. Nephrol Dial Transplant

1999;14:2156-64. 

26. Shiao CC, Kao TW, Hung KY, Chen YC, Wu M S, Chu TS, et  al.

Seven-year follow-up of peritoneal dialysis pat ients in Taiwan. Perit

Dial Int 2009;29:450-7.

27. Utas C; Turkish M ult icenter Peritoneal Dialysis Study Group. Patient

and technique survival on CAPD in Turkey. Perit  Dial Int

2001;21:602-6.



originals

342

Yener Koc et  al. Is there impact  of  mortality prior hemodialysis therapy in peritoneal dialysis pat ients?

Nefrologia 2012;32(3):335-42

28. Ates K, Nergizoglu G, Keven K, Sen A, Kut lay S, Erturk S, et  al.

Effect  of  f luid and sodium removal on mortality in peritoneal

dialysis patients. Kidney Int 2001;60:767-76.

29. Rottembourg J, Issad B, Gallego J, Degoulet P, Aime F, Gueffaf B, et

al. Evolut ion of  residual renal funct ion in pat ients undergoing

maintenance hemodialysis or cont inuous ambulatory peritoneal

dialysis. Proc Eur Dial Transplant Assoc 1983;19:397-403.

30. Lysaght  M . Preservat ion of  residual renal funct ion in maintenance

dialysis patients. Perit Dial Int 1996;16:126-7.

31. Lameire N. The impact  of  residual renal funct ion on the adequacy

of peritoneal dialysis. Nephron 1997;77:13-28.

32. Lameire N, Van Biesen W. The impact of  residual renal funct ion on

the adequacy of  peritoneal dialysis. Perit  Dial Int  1997;17(Suppl

2):S102-10.

33. Churchill DN, Taylor DW, Keshaviah PR; the CANUSA Peritoneal

Dialysis Study Group. Adequacy of  dialysis and nutrit ion in

continuous peritoneal dialysis: Associat ion w ith clinical outcomes. J

Am Soc Nephrol 1996;7:198-207.

34. Bargman J, Thorpe K, Churchill D. Relative contribution of residual

renal function and peritoneal clearance to adequacy of dialysis: a

reanalysis of the CANUSA study. J Am Soc Nephrol 2001;12:2158-62.

35. Diaz-Buxo J, Low rie E, Lew  N, Zhang SM , Zhu X, Lazarus JM .

Associates of  mortality among peritoneal dialysis pat ients w ith

special reference to peritoneal transport rates and solute clearance.

Am J Kidney Dis 1999;33:523-34.

36. Van Biesen W, Dequidt  C, Vijt  D, Vanholder R, Lameire N. Analysis

of  the reasons for t ransfers betw een hemodialysis and peritoneal

dialysis and their effect on survivals. Adv Perit Dial 1998;14:90-4.

Sent to review: 15 Sep. 2011 | Accepted: 15 Jan. 2012


