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IS TRANSITION BETWEEN PERITONEAL DIALYSIS AND HEMODIALYSIS  
REALLY A GRADUAL PROCESS?
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♦ Background: Transfer to hemodialysis (HD) is a frequent 
cause of peritoneal dialysis (PD) cessation. In the present 
study, we set out to describe the transition period between 
PD and HD.
♦ Methods: All patients in 4 centers of Basse-Normandie 
who had been treated with PD for more than 90 days and 
who were permanently transferred to HD between 1 January 
2005 and 31 December 2009 were retrospectively reviewed. 
The rate of unplanned HD start was evaluated.
♦ Results: In the 60 patients (39 men, 21 women) included 
in the study, median score on the Charlson comorbidity index 
at PD initiation was 5 [interquartile range (IQR): 3 – 7], medi-
an age at HD initiation was 62 years (IQR: 54 – 76 years), and 
median duration on PD was 22 months (IQR: 12 – 36 months). 
Among the 60 patients, 37 had an unplanned HD initiation. 
Peritonitis was the most frequent cause of unplanned HD 
start (n = 20), and dialysis inadequacy (n = 11), the main 
cause of planned HD start. During the transition period, all 
patients were hospitalized. Median duration of hospitaliza-
tion was 4.5 days (IQR: 0 – 25.5 days). Within 2 months after 
HD initiation, 9 patients died. Two months after starting HD, 6 
of the remaining 51 patients were being treated in a self-care 
HD unit and only 23 patients had a mature fistula.
♦ Conclusions: Unplanned HD start is a common problem 
in patients transferred from PD. Further studies are needed 
to improve the rate of planned HD start in PD patients 
transferred to HD.
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It is well-established that technique failure is one of the 
main reasons for peritoneal dialysis (PD) cessation (1). 

Theoretically, the transfer to hemodialysis (HD) should be 
a particular point in a gradual process that should start 
with PD and finish with HD (2,3). The term “transition” 
has recently been used to refer to the movement between 
PD and HD. Because unplanned HD initiation is associated 
with mortality, the so-called transition period between 
dialysis modalities must be anticipated and planned 
(4,5). In addition, compared with an unplanned HD start, 
planned HD initiation would have a lesser psychological 
effect and therefore a lesser impact on a patient’s quality 
of life. Nevertheless, sudden PD failure may jeopardize 
the gradual move to HD and affect patient outcome.

To attempt to prevent unplanned HD initiation, 
patients who are likely to fail PD should be prepared for 
HD. Although clinical advice and guidelines about trans-
fer from PD to HD have been issued, predicting PD failure 
is still a matter of concern for clinicians (6,7). Models 
that might predict technique survival in the clinical set-
ting are expected (8,9), but data about unexpected HD 
transfer and unplanned HD start in PD patients are lack-
ing. The main objective of the present descriptive study 
was to provide information about the circumstances of 
HD initiation in PD patients switched to HD. A secondary 
object was to evaluate rates of unexpected transfer to HD 
and outcomes during the transition period.

METHODS

STUDY POPULATION

This retrospective study assessed patients transferred 
from PD to HD in one French region (Basse-Normandie). 
Among the 6 dialysis centers of Basse-Normandie, 5 
are members of the French Peritoneal Dialysis Registry 
(RDPLF). Of those 5 centers, 4 agreed to participate in 
the study.

In the RDPLF, each transfer to HD must be categorized 
by the nephrologist as a permanent switch to HD or a 
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temporary transfer to HD. In the RDPLF, transfer category 
is a declarative covariate, and a permanent switch to HD 
is defined as a transfer lasting more than 2 months. In an 
attempt to validate the transfer category, the time spent 
on HD is calculated using a new RDPLF registration date 
when a subject restarts PD.

We identified all incident PD patients in the RDPLF 
database who were categorized as permanently trans-
ferred to HD between 1 January 2005 and 31 December 
2009. We then selected all patients who had been treated 
with PD for more than 90 days. From the RDPLF, we 
extracted patient sex, age at PD start, underlying neph-
ropathy, diabetes status, and Charlson comorbidity index 
(CCI) score at PD initiation. In an attempt to evaluate the 
role of the comorbidities independent of patient age, we 
calculated a modified CCI score by subtracting the age 
sub-score. By French legislation, data collection about 
ethnic origin is not authorized, and therefore data on 
race were not collected.

We also extracted patient age, type of PD (continuous 
ambulatory PD or automated PD), modality of assistance 
(assisted PD or self-care PD), and the reasons for stopping 
PD at PD cessation. Cause of PD cessation is a declarative 
covariate, and details about the origin of PD failure are 
not collected by the RDPLF. Peritonitis episodes during 
PD were also extracted from the database.

For evaluation of the hospital stay during transition, 
additional information was extracted from the adminis-
trative database of each hospital. Data about HD start 
were obtained by an extensive review of patient files 
(as described shortly). In addition, HD transfer and HD 
transfer duration were checked during the chart review 
to confirm the transfer category.

DEFINITION OF THE TRANSITION PERIOD

In most registries, it is accepted that an event occur-
ring within 2 months after a PD patient’s transfer to HD 
can be attributed to PD. Because of both surgical delay 
and fistula maturation, the total time between surgeon 
referral and first vascular access cannulation in incident 
HD patients is close to 3 months (10). Furthermore, 
late referral before HD start is defined as a nephrol-
ogy follow-up of less than 3 months before dialysis 
initiation (5). The known benefits of arteriovenous 
fistula imply that PD patients should be converted to 
HD with a mature vascular access. That understand-
ing emphasizes the fact that a decision to switch a PD 
patient to HD should theoretically be made at least 
3 months before the transfer. Even though transfer to HD 
is often not a sudden event, there is, to our knowledge, 
no clear definition of the transition period available. 

We therefore arbitrarily defined the transition period  
as a period beginning 3 months before and ending 
2 months after HD initiation.

DEFINITION OF THE EVENTS

Evoked Transfer to HD: To examine the rate of evoked 
transfer to HD, we looked in the patient’s file for any phy-
sician’s note that was made more than 3 months before 
HD initiation and that evoked the need for HD conversion. 
This “evoked transfer” information was collected for each 
patient transferred to HD.

Unplanned HD Initiation: It is well recognized that, 
in incident dialysis patients, starting HD through a HD 
catheter is associated with an increased risk of mortality. 
In addition, a HD catheter increases the workload of the 
dialysis nurses and has an impact on the organization of 
the dialysis center. However, permanent catheters are 
commonly used in patients in whom a fistula cannot be 
created because of medical problems or patient refusal. 
Thus, unplanned HD initiation was defined as starting 
HD with a temporary HD catheter. It is important to 
note that the unplanned transfer to HD could, in some 
cases, be explained by the cause of the transfer itself. 
However, use of a temporary catheter also highlights the 
fact that the transfer is unplanned, whatever the cause 
happens to be.

Urgent HD Initiation: Urgent-start HD was defined as 
a requirement to start HD because of severe overhydra-
tion, pericarditis, neurologic disorder, hyperkalemia, or 
severe acidosis fewer than 24 days after the beginning 
of management by a nephrologist.

OUTCOME DURING THE TRANSITION PERIOD

To assess patient outcomes, we studied the occur-
rence of hospitalization during the transition period. 
Hospitalization at the time of a patient’s transfer to 
HD was recorded, as was the duration of the hospital 
stay. In addition, the number of hospitalizations and 
the hospitalization durations before and after the 
transfer to HD were collected. The type of vascular 
access (fistula, tunneled catheter, temporary catheter) 
at the end of the transition period (2 months after HD 
initiation) was noted. The vascular access was con-
sidered to be a HD catheter when HD was performed 
through a HD catheter while awaiting fistula matura-
tion. The dialysis facility (in-center HD, self-care HD) 
when a patient was switched to HD was obtained. Also, 
the dialysis facility at the end of the transition period  
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was noted. We examined serum albumin, hemoglobin, 
and serum creatinine at the  beginning and end of the 
transition period.

STATISTICAL ANALYSIS

Continuous variables are expressed as means and 
standard deviations, or median with first and third 
quartiles [interquartile range (IQR)]. Categorical vari-
ables are expressed as proportions. A bivariate analysis 
using the Fisher exact test was performed for categori-
cal variables, and an unpaired t-test or Mann–Whitney 
test, when required, was used for continuous variables. 
In addition, a logistic regression analysis was used to 
estimate the strength of the association between each 
covariate and unplanned HD initiation. Subsequently, a 
multivariate logistic regression analysis for unplanned 
HD initiation was performed. Only 95% confidence 
intervals (CIs) were used for statistical inference and to 
represent the uncertainty of the odds ratio. Statistical 
differences were considered significant at p < 0.05. 
Statistical analyses were performed using the R 2.13.1 
software application (The R Foundation for Statistical 
Computing, Vienna, Austria).

RESULTS

PATIENT CHARACTERISTICS

During the study period, 60 PD patients (39 men, 21 
women; 12 with diabetes; 37 on automated PD, 23 on 
continuous ambulatory PD) were switched to HD. At PD 
initiation, the median age of these patients was 60 years 
(IQR: 51 – 74 years), the median CCI score was 5 (IQR: 3 – 
7), and the median modified CCI score was 3 (IQR: 2 – 4). 
The underlying nephropathies were glomerulonephritis  
(n = 16), vascular (n = 12), chronic interstitial nephritis 
(n = 9), diabetic (n = 7), congenital (n = 5), miscella-
neous (n = 2), and unknown (n = 9). Of the 60 patients, 
21 received assisted PD. Median duration on PD was 22 
months (IQR: 12 – 36 months). The group experienced 115 
peritonitis episodes during a cumulative 1532 months on 
PD (0.97 ± 0.96 episodes per patient–year on PD).

CAUSES OF TECHNIQUE FAILURE

The most common reasons for technique failure were 
peritonitis (n = 21) and dialysis inadequacy (n = 13). 
Ultrafiltration failure led to 7 patients being transferred 
to HD. Of the 19 remaining patients, 6 were transferred 
because of abdominal surgery, 5 because of abdominal 
wall complications, and 3 because of catheter  dysfunction. 

Malnutrition and patient burnout were responsible for 3 
and 2 PD failures respectively. Peritonitis was the most 
frequent cause of PD failure in the unplanned HD start 
group; dialysis inadequacy was the main cause of PD ces-
sation in the planned HD start group (Table 1).

EVOKED HEMODIALYSIS TRANSFER

Based on the notes written by nephrologists in the 
charts, we found that patient transfer to HD was evoked 
for 16 of the 60 patients switched to HD (26%). In the 
evoked transfer group, the reasons for stopping PD were 
dialysis inadequacy (n = 7), peritonitis (n = 2), ultrafil-
tration failure (n = 2), malnutrition (n = 2), abdominal 
wall complications (n = 1) catheter dysfunction (n = 1), 
and patient burnout (n = 1). In the non-evoked trans-
fer group, the causes of PD cessation were peritonitis  
(n = 19), dialysis inadequacy (n = 6), ultrafiltration 
failure (n = 5), abdominal surgery (n = 6), abdominal 
wall complications (n = 4), catheter dysfunction (n = 2), 
malnutrition (n = 1), and patient burnout (n = 1).

UNPLANNED HD INITIATION

Among the 60 patients switched from PD to HD, 37 
had an unplanned HD initiation. The rate of urgent HD 
initiation was similar in the unplanned and planned HD 
start groups (6 vs 1 respectively). The rate of evoked HD 
transfer was greater in the planned HD start group than 
in the unplanned HD start group (3 vs 13 respectively, p < 
0.01, Figure 1). We observed no significant differences 
between the unplanned HD starters and the planned HD 
starters with respect to median age, median CCI score, 
and median modified CCI score at dialysis initiation 
(Table 2).

In the bivariate logistic regression analysis, the 
peritonitis rate was associated with a higher risk of 

Table 1 
Causes of Peritoneal Dialysis Failure by Type of 

Hemodialysis (HD) Initiation

 HD starts
 Unplanned Planned
 Cause (N=37) (N=23)

Peritonitis 20 1
Dialysis inadequacy 2 11
Ultrafiltration failure 4 3
Catheter dysfunction 2 1
Abdominal wall complication 4 1
Miscellaneous 6 5
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unplanned HD start. Patient age, comorbidities, diabe-
tes, dialysis assistance, PD dialysis modality, PD duration, 
and center were not associated with unplanned HD start 
(Table 3). In the multivariate logistic regression analysis 
(Table 4), after adjustment both for CCI score and PD 
duration, experience of more than 2 peritonitis episodes 
was associated with a higher risk of unplanned HD start 
(odds ratio: 1.46; 95% CI: 1.11 to 1.93).

OUTCOME DURING THE TRANSITION PERIOD

Compared with the planned HD starters, unplanned 
HD starters were more frequently hospitalized during the 
first HD session (37 of 37 unplanned vs 7 of 23 planned, 
p < 0.01; Figure 2; Table 5). The mean number of hos-
pitalizations during the transition period was higher 
for the unplanned HD starters than for the planned HD 

Figure 1 — Rate of unplanned hemodialysis (HD) initiation. 
Transfer to HD not planned 3 months before HD initiation (gray 
bars); transfer to HD planned 3 months before HD initiation 
(black bars).

Table 2 
Factors Associated With Unplanned Hemodialysis (HD) 

Initiation, Bivariate Analysis

 HD starts p
   Variablea Unplanned Planned Value

Patients (n) 37 23 
Age (years)   
 At PD start   
  Median 60 58 0.71
  Range 51–74 52–73 
 At HD start   
  Median 62 59 0.74
  Range 53–76 55–76 
Sex (n)   
 Men 25 14 0.6
 Women 12 9 
Diabetic (n) 6 6 0.35
CCI score   
 Original   
  Median 5 4 0.3
  Range 3.5–7 3–6.3 
 Modified   
  Median 3 3 0.55
  Range 2–4 2–4 
APD/CAPD (n) 22/15 15/8 0.65
Assisted PD (n) 13 8 0.98
PD duration (months)   
 Median 20 24 0.59
 Range 10–39 14–34 
Peritonitis (ep/pt–mo)   
 Median 0.08 0.04 0.014
 Range 0.04–0.17 0–0.76 
Planned transfer (n) 3 13 <0.01
Urgent start on HD (n) 6 1 0.17

PD = peritoneal dialysis; CCI = Charlson comorbidity index; APD = 
automated peritoneal dialysis; CAPD = continuous ambulatory 
peritoneal dialysis; ep/pt–mo = episodes per patient–month.
a Ranges represent the first and third quartile.

Table 3 
Bivariate Analysis for Unplanned Hemodialysis (HD) 

Initiation, Logistic Regression

  Covariate OR 95% CI

Age (years) 1.00 0.99 to 1.01
Sex (male) 1.07 0.83 to 1.39
CCI (unit) 1.04 0.97 to 1.11
Modified CCI (unit) 1.05 0.96 to 1.14
Diabetes (yes) 0.86 0.63 to 1.18
PD duration (months) 1.00 0.99 to 1.01
Peritonitis  
 More than 1 episode 1.28 1.01 to 1.64
 Number/months on PD 8.11 1.81 to 36.32
Dialysis center  
 Center 1 Ref 
 Center 2 1.27 0.83 to 1.96
 Center 3 0.94 0.69 to 1.28
 Center 4 1.13 0.75 to 1.69

OR = odds ratio; CI = confidence interval; CCI= Charlson 
 comorbidity index; PD = peritoneal dialysis.

TABLE 4 
Multivariate Analysis for Unplanned Dialysis Initiation, 

Logistic Regression Model

 Covariate OR 95% CI

CCI (unit) 1.05 0.99 to 1.12
Peritonitis (more than 1 episode) 1.46 1.11 to 1.93
PD duration (months) 0.99 0.98 to 1.00

OR = odds ratio; CI = confidence interval; CCI= Charlson 
 comorbidity index; PD = peritoneal dialysis.
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starters. Compared with the planned HD starters, the 
unplanned HD starters experienced longer hospitaliza-
tion periods during the transition period. At the end of 
the transition period, a mature fistula was available in 
only 7 patients of the unplanned HD group compared 
with 16 patients of the planned HD group (Table 6). No 
patient in the unplanned HD start group was treated in 
a self-care HD unit; 6 of 23 patients in the planned HD 
start group were so treated (Table 6). Except for serum 
albumin, we observed no significant difference between 
the unplanned and planned HD start groups with respect 
to biologic value.

DISCUSSION

Although several reports have underlined the fact that 
PD can be used for a long duration, technique survival 
remains a main concern for nephrologists in charge of PD 
patients (1). In a report from the Netherlands Cooperative 

Study on the Adequacy of Dialysis, the 2-year technique 
survival in Netherlands PD patients who started renal 
replacement therapy on PD was 64% (11). Data from the 
Australian and New Zealand Dialysis and Transplantation 
Registry showed that death-censored median technique 
survival was 3.7 years in incident PD patients. In France, 
the median time on PD of patients transferred to HD 
in 2009 was 19 months (12). Therefore, transfer of PD 
patients to HD must be taken into account in the patient 
trajectory. It has been suggested that an integrative care 
approach based on an appropriate on-time transfer from 
PD to HD could improve outcomes in patients on dialysis 
(2,13–15). Furthermore, it has recently been emphasized 

Figure 2 — Hospitalization rate during transition. Patients 
hospitalized during transition (black bars); patients not hos-
pitalized during transition (gray bars).

TABLE 5 
Hospitalization by Type of Hemodialysis (HD) Initiation

 HD startsa 

  Unplanned Planned p
  Variable (N=37) (N=23) Value

Within 3 months before HD transfer (n) 23 10 0.16
 Number per patient–month 0.33 (0–0.67) 0 (0–0.33) 0.07
 Days per patient–month 1 (0–2.42) 0 (0–1.92) 0.23
During transfer to HD (n) 27 7 <0.01
 Duration (days) 15 (0–37.25) 0 (0–2.5) <0.01
Within 2 months after HD transfer (n) 20 7 0.07
 Number per patient–month 0.5 (0–1) 0 (0–0.50) 0.04
 Days per patient–month 1 (0–2) 0 (0–0.5) 0.10
Hospitalization during transition (n) 37 16 <0.01
 Number per patient–month 0.58 (0.38–0.8) 0.20 (0–0.4) <0.01
 Days per patient–month 5.77 (1.55–8.53) 0.80 (0–6.70) 0.17

PD = peritoneal dialysis.
a All values given as median and range, unless otherwise specified.

Table 6 
Outcome on Dialysis by Type of Hemodialysis (HD) 

Initiation

 HD starts 
  Unplanned Planned p
  Variable (N=37) (N=23) Value

Vascular access at 2 months   <0.01
 Temporary catheter 7 0 
 Tunneled catheter 14 7 
 Arteriovenous fistula 7 16 
 Missing data 9 — 
HD facility at 2 months   <0.01
 Self-care HD 0 6 
 In-center HD 28 17 
 Missing data 9 0 
Death on HD 9 0 <0.01
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that transition between PD and HD should be planned 
and anticipated (4,16). However, little is known about 
HD initiation in patients transferred from PD.

One of the main concerns in transition is the timely 
creation of a vascular access in PD patients switching from 
PD to HD (17). Preemptive fistula is not recommended in 
patients starting PD (18,19). At the same time, because 
PD failure is not easily predictable, PD patients could 
undergo HD initiation using a temporary HD catheter. 
For patients entering into dialysis, a higher mortality 
risk is associated with unplanned HD initiation than with 
planned dialysis start (5,20,21). The worse outcomes of 
unplanned HD starters is partly explained by the com-
plications associated with HD catheters (22,23). To our 
knowledge, no data about the impact of unplanned HD 
start in PD patients are available. However, it is obvious 
that unplanned HD start in PD patients would have a 
negative effect on patient outcomes.

In our study, 37 of 60 patients experienced an 
unplanned HD initiation. Unplanned HD start could 
have been avoided in at least 6 of the 37 (16%). Those 
findings are consistent with the results of a recent study 
from Hong Kong, in which a temporary HD catheter was 
more often required in patients who transferred from PD 
than in incident HD patients (16). Because pre-emptive 
fistula creation is not recommended in incident PD 
patients, it is understandable that most of the early 
transfers to HD may occur in patients with no vascular  
access (24–26).

In an attempt to study late PD failure, only patients 
who remained on PD for more than 3 months were includ-
ed in our study. Our report shows that, in the unplanned 
HD start group, the main cause for PD cessation was 
peritoneal infection. In the multivariate analysis, expe-
riencing more than 2 peritonitis episodes was associated 
with a higher risk of unplanned HD start. To increase the 
number of PD patients with a mature fistula at HD start, 
predictive models are awaited that could help the clini-
cian make a decision about fistula creation in PD patients 
(9,17). It is important to note that peritonitis caused 
by enteric micro-organisms is associated with a higher 
frequency of technique failure than is peritonitis caused 
by other agents (27). It might therefore be argued that 
vascular access creation should be considered in patients 
with a higher risk of enteric peritonitis.

The term “transition” was introduced in the last 
European Renal Best Practice clinical advisory to 
describe a smooth conversion between PD and HD (6). 
Unfortunately, based on the hospitalization require-
ment during the period of our study and on the rate of 
unplanned HD starts, it might be argued that transfer 
from PD to HD needs significant improvement.

Even though PD is considered a method of home 
therapy, it is important to note that, in our study, most 
of the patients transferring from PD to HD were treated at 
in-center HD units 2 months after their dialysis modality 
conversion. Those findings also highlight the increase 
in demand that PD transfer places on in-center HD units 
and the effort that must be made to provide self-care HD 
or home HD for PD patients transferred to HD (28). Like 
others, we therefore believe that a pre-emptive education 
program for self-care HD, dedicated to PD with a planned 
transfer to HD, should be implemented.

Our study, conducted in only one French region, has 
limitations not only because of the sample size, but also 
because of the definition of the transition period and 
the demographics and comorbidities of the population. 
At the same time, our region has had the highest rate of 
PD utilization in France for many years (29). Because the 
study was conducted in only one country, generalization 
of the results requires caution. Our results raise the prob-
lem of unplanned HD initiation in patients transferred 
from PD to HD. To lower the rate of unplanned dialysis 
initiation, further studies are needed to determine when 
and for whom a vascular access for HD should be created 
in PD patients. The current concept of PD “failure” leading 
to transfer to HD could become obsolete, to be replaced 
by the idea of a smooth transition from one dialysis 
modality to another as a normal stage in the trajectory 
of end-stage renal disease patients.
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