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Abstract

Background: Technique survival is a core outcome for peritoneal dialysis (PD), according to Standardized Outcomes in
Nephrology-Peritoneal Dialysis. This study aimed to identify modifiable causes and risk factors of technique failure in a
large Dutch cohort using standardised definitions.

Methods: Patients who participated in the retrospective Dutch nOcturnal and hoME dialysis Study To Improve Clinical
Outcomes cohort study and started PD between 2012 and 2016 were included and followed until | January 2017. The
primary outcome was technique failure, defined as transfer to in-centre haemodialysis for > 30 days or death. Death-
censored technique failure was analysed as secondary outcome. Cox regression models and competing risk models were
used to assess the association between potential risk factors and technique failure.

Results: A total of 695 patients were included, of whom 318 experienced technique failure during follow-up. Technique
failure rate in the first year was 29%, while the death-censored technique failure rate was 23%. Infections were the
most common modifiable cause for technique failure, accounting for 20% of all causes during the entire follow-up.
Leakage and catheter problems were important causes within the first 6 months of PD treatment (both accounting
for 15%). APD use was associated with a lower risk of technique failure (hazard ratio 0.66, 95% confidence interval
0.53-0.83).

Conclusion: Infections, leakage and catheter problems were important modifiable causes for technique failure. As the
first-year death-censored technique failure rate remains high, future studies should focus on infection prevention and
catheter access to improve technique survival.
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Introduction

Peritoneal dialysis (PD) is an established treatment for kid-
ney failure, offering patients more flexibility and indepen-
dence compared to in-centre haemodialysis.'* Improving
the technique survival of PD, that is, preventing technique
failure, remains a challenge despite advances in technique
survival over the past decades.’> In fact, technique sur-
vival was chosen as one of the five core outcomes for PD
according to the Standardized Outcomes in Nephrology-
Peritoneal Dialysis study.’

Identifying modifiable causes and risk factors of tech-
nique failure could contribute to develop strategies to
improve PD technique survival. Previous research has
identified causes and risk factors of technique failure dur-
ing the first months of PD treatment.” ° Although tech-
nique failure after the first months of PD treatment is also
relevant for the loss of prevalent PD patients, few studies
have explored the various causes over an extended period
of PD treatment.''2

Moreover, comparing previous research on technique
failure is hampered by the lack of standard definitions.®
Technique failure is defined differently in almost every
other study, especially in handling death as a cause of
technique failure. Lan et al. therefore advocated the use
of a standardised definition of technique failure, including
both transfer to in-centre haemodialysis (CHD) and
death.'® Few studies to date have used this standardised
definition.*’

In addition, the characteristics of PD patients have chan-
ged over time and studies on technique failure in the current
PD population are scarce. Therefore, this study aims to
investigate the causes, risk factors and centre variation of
PD technique failure in a recent Dutch cohort, all according
to the standardised definitions.

Methods

Study design and research population

Patients were enrolled from the retrospective Dutch nOc-
turnal and hoME dialysis Study To Improve Clinical Out-
comes, a multi-centre cohort study in the Netherlands. In
this study, 33 centres included PD patients, representing
nearly two thirds of all dialysis centres in the Netherlands.
Eligible patients were adults who started PD between 1
January 2012 and 1 January 2017 and had a minimum
PD treatment duration of 14 days. Patients who were pre-
viously treated with dialysis or kidney transplantation were
also included. Patients who stopped dialysis or died within
30 days after dialysis initiation were excluded. Patients
were followed until kidney transplantation, wish to stop
dialysis, death or end of study period on 1 January 2017.
Local medical ethics committees of all participating dialy-
sis centres approved the study. Reporting of the study con-
forms to broad STROBE guidelines."*

Definition of PD technique failure

The primary outcome of this study was PD technique fail-
ure, defined as a transfer to CHD for > 30 days, death on
PD or death within 30 days after transfer to CHD, in accor-
dance with the previously proposed standardised defini-
tion.'® In patients with multiple episodes of technique
failure, only the first episode of technique failure was ana-
lysed. The following causes for technique failure were col-
lected from the electronic patient charts: PD-related
infections consisting of PD peritonitis and exit-site infec-
tions, catheter-related problems, clearance or ultrafiltration
(UF) problems, peritoneal leakage, psychosocial problems,
risk for or diagnosis of encapsulating peritoneal sclerosis
(EPS), another reason, stop dialysis and death.'”

In addition, patients were stratified into an early and a
late technique failure group. Early technique failure was
defined as technique failure during the first 6 months after
start of PD, and late technique failure was defined as tech-
nique failure that occurred more than 6 months after start of
pD 8:9-16

Secondary outcomes were death-censored technique
failure, death and permanent technique failure, the latter
was defined as a transfer to CHD for > 180 days, death
on PD or death within 180 days after transfer to CHD. "

Covariates

Demographic, clinical and dialysis-related data at dialysis
initiation were collected from electronic patient charts.
These included age, sex, ethnic background, employment
status, smoking, body mass index (BMI), primary kidney
disease, comorbid conditions, dialysis vintage and kidney
transplant history. PD modality, that is, continuous ambula-
tory PD (CAPD) or automated PD (APD), was defined as the
modality the patient used most of the time during follow-up.
BMI was divided into three groups according to the World
Health Organization classification: BMI <25 kg/m?, BMI
25-30 kg/m? (overweight) and BMI >30 (obese). Comorbid
conditions were scored into three groups according to the
Charlson Comorbidity Index (CCI): low (2 points, since
patients with kidney failure by definition already have 2
points), intermediate (3—4 points) and severe comorbidity
(>5 points)."” Causes of death, coded according to the
ERA-EDTA coding system, were retrieved from the Dutch
renal registry (RENINE).'® For each participating centre, PD
volume was calculated from data provided by RENINE, as
mean annual number of prevalent patients, and divided into
tertiles.'® Variation in practice patterns was collected with an
additional questionnaire that was send to the local investi-
gators of the participating centres.

Statistical analysis

Baseline characteristics were expressed as number with
percentages for categorical variables and as mean with
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Figure |. Flow chart of the patients included in the study.

standard deviation or median with interquartile range (IQR)
for continuous variables. Incidence of all-cause technique
failure was presented as a Kaplan—Meier curve. Cumula-
tive incidence curves of cause-specific technique failure
were calculated using a competing risk model.?® Causes
of early and late technique failure were shown as
percentages.

To investigate the association between possible risk fac-
tors and technique failure, a cox regression model was
conducted. This model was censored for kidney transplan-
tation. BMI and PD modality were selected as potentially
modifiable patient-specific risk factors according to litera-
ture.>”*1%16 Each potentially modifiable risk factor was
adjusted for plausible predetermined confounders (age, sex,
employment status, BMI, CCI and centre PD volume). The
proportional hazard assumption was verified in the unad-
justed models on the basis of Schoenfeld residuals and
Kaplan—Meier graphs. Several sensitivity analyses were
conducted. First, a competing risk model was used to inves-
tigate the association between possible risk factors and
technique failure in the presence of a competing event.*
In such a model, a participant with the competing event (i.e.
kidney transplantation) remains in the analysis. This model
was also used to investigate the association between possi-
ble risk factors and death-censored technique failure, in
which both kidney transplantation and death were compet-
ing events. Second, hypothesising that PD modality at PD
cessation might be different from PD modality used most of
the time and be related to technique failure, in patients with
technique failure the PD modality at PD cessation was
used.

Finally, a funnel plot was constructed to evaluate the
early technique failure rate of the participating centres,

adjusted for age and sex. This is a graphical method to
evaluate centre performance with a reference standard, that
is, the overall early technique failure rate, and an indication
of precision through control limits based on sample
sizes.”'*? The early technique failure rate was chosen,
because especially early failure is associated with
catheter-related problems and thus possible modifiable
causes.

Missing confounders (maximum of 25% missing for
BMI and CCI) were imputed using standard multiple impu-
tation techniques in SPSS (10 repetitions and predictive
mean matching). All analyses were performed using SPSS
Statistics version 26 (IBM) or STATA 14 (StataCorp LP,
College Station, Texas, USA). A p-value of <0.05 was
considered statistically significant.

Results

A total of 708 adult patients started PD treatment between
2012 and 2016 in the participating centres, of whom 13
patients were excluded since they had a total PD duration
of less than 14 days. The study population thus consisted of
695 patients (see flow diagram, Figure 1). Baseline char-
acteristics are presented in Table 1. Mean age at dialysis
initiation was 62.9 4 15.1 years and 27% of patients had a
high CCI score indicating severe comorbidity. A history of
previous dialysis was present in 15% of patients. APD was
the predominantly used PD modality in 29% of patients
with early technique failure and 53% of patients with late
technique failure, reflecting common practice in the Neth-
erlands to start PD therapy with CAPD. The median PD
follow-up time for all patients was 13 months [IQR 6-22.2
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Table 1. Baseline characteristics of 695 patients treated with peritoneal dialysis.?

Patients with Patients without

All patients technique failure technique failure
n=695 n=3[8 n=377 p-Value

Age (year), mean + SD 629 + 15.1 648 + 14.8 614 + 15.1 0.003
Sex (male), n (%) 447 (64) 210 (66) 237 (63) NS
Ethnic background, n (%) NS

Caucasian 422 (61) 191 (60) 231 (61)

Moroccan/Turkish 22 (3) Il (4) I @3)

Asian 39 (6) 15 (5) 24 (6)

Black 23 (3) 9(3) 14 (4)

Other/unknown 189 (27) 92 (29) 97 (26)
Primary kidney disease, n (%) NS

Glomerulonephritis 81 (12) 32 (10) 49 (13)

Polycystic kidney disease 37 (5) Il (4) 26 (7)

Renovascular kidney disease 210 (30) 112 (35) 98 (26)

Diabetes mellitus 123 (18) 58 (18) 65 (17)

Other 183 (26) 84 (27) 99 (26)

Unknown 6l (9) 21 (7) 40 (11)
Employment status, n (%) 167 (28) 61 (22) 106 (32) 0.006
Current smoker, n (%) 111 (16) 52 (17) 59 (16) NS
Charlson comorbidity index, n (%) 168 (32) 58 (25) 110 (38) 0.001

2 (low)® 212 (41) 95 (41) 117 (40)

3—4 (intermediate) 139 (27) 77 (33) 62 (21)

>5 (severe)
BMI (kg/mz), mean + SD 264 + 5.0 269 + 5.1 26.1 + 49 0.05
BMI, n (%) NS

<25 kg/m? 239 (46) 98 (42) 141 (49)

25-30 kg/m? 177 (34) 85 (36) 92 (32)

>30 kg/m? 107 (20) 51 (22) 56 (19)
Diabetes mellitus, n (%) 164 (32) 81 (35) 83 (29) NS
Ischemic heart disease, n (%) 146 (28) 80 (35) 66 (23) 0.002
Heart failure, n (%) 69 (13) 38 (17) 31(1) NS
Vascular disease, n (%) 130 (23) 65 (26) 65 (21) NS
History of dialysis at dialysis initiation, n (%) 103 (15) 39 (12) 64 (17) NS
Dialysis vintage (months), median [IQR] 12 [1-36] 12 [4-37] Il [1-33] NS
History of kidney transplant at dialysis initiation, n (%) 73 (1) 29 (9) 44 (12) NS
Kidney transplant (months), median [IQR] 120 [64-171] 99 [64-171] 135 [63-173] NS
APD, n (%) 350 (50) 146 (46) 204 (54) 0.03

BMI: body mass index; APD: automated peritoneal dialysis; SD: standard deviation; IQR: interquartile range.

*Groups are defined according to the 30-day definition of technique failure.

®Kidney failure alone represents a Charlson Comorbidity Index of 2 points.

months], with a minimum of 0 and a maximum of 59
months.

Incidence of technique failure

A total of 318 patients developed technique failure during
the study, of whom 22 patients experienced a recurrent
episode of technique failure. The PD patients experienced
a mean of 0.36 episodes of technique failure per person-
year of follow-up. The 1- and 2-year technique failure rates
were 29% and 52%, respectively (Figure 2(a)). The median
time to technique failure was 1.85 years. Patients with
technique failure were older, had higher comorbidity
scores, were more likely to have ischemic heart disease and
were more frequently treated with CAPD (Table 1). A total
of 202 patients developed death-censored technique failure
during the study (0.24 episodes of death-censored

technique failure per person-year). The 1- and 2-year
death-censored technique failure rates were 23% and
35%, respectively (Figure 2(b)). The median time to
death-censored technique failure was 3.58 years.

Causes of technique failure

Figure 3 shows that death was the most common cause of
technique failure, followed by PD-related infections (20%).
The other causes of technique failure occurred in about
10% or less than 10% of the patients who experienced
technique failure. The predominant causes for death were
cardiovascular disease (28%), infections other than PD
peritonitis (15%) and malignancies (13%). None of the
deaths were attributable to a PD peritonitis.

Figure 4 shows the different causes of early (i.e. during
the first 6 months after start of PD) and late (i.e. more than
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Figure 2. Technique failure, as a composite outcome (with transfer to CHD or death) (a) and as death-censored technique failure (b).
Technique failure was defined as a transfer to CHD for >30 days, death on PD or death within 30 days after transfer to CHD. First day
of receiving CHD was the date assigned as technique failure. PD: peritoneal dialysis; CHD: in-centre haemodialysis.

Reasons for technique failure in time

——————— Dealh/Stop dialysis

— — — Infection

—— Clearance or UF problems
--------- Another reason/Unknown
—— — — Fluid leakage

———— Catheter problems

— — — Psychosocial

Year

Figure 3. Cumulative incidence of different causes for technique failure shows the occurrence of different causes for technique failure
over time in a population of patients with technique failure (n = 318, 100%). UF: ultrafiltration.

6 months after start of PD) technique failure. A total of 99
patients developed early technique failure, and 219 patients
developed late technique failure. Catheter-related problems
were the cause of early technique failure in 15% of patients,
whereas this was the cause of late technique failure in only
5% of patients. Similarly, PD fluid leakage was the cause in
15% and 5%, respectively. Infections and clearance prob-
lems were a major cause of both early and late technique
failure; infections were in 20% of patients the cause of
technique failure and clearance problems in 11-12% of
patients. EPS was a cause of technique failure in less than
1% of patients. The group of ‘other reasons’ included (tem-
porary) discontinuations of PD due to major (abdominal)
surgery with hospitalisation.

Risk factors

The patient-specific risk factors sex, age, employment sta-
tus and BMI were not associated with technique failure
(Table 2). APD compared to CAPD was associated with
a reduced risk of technique failure (adjusted hazard ratio
(HR) 0.66 (95% confidence interval (CI) 0.53-0.83). The
patient-specific risk factors for death-censored technique
failure were similar to those for technique failure including
death in the definition (Supplementary Table S1); only
APD was associated with a reduced risk of death-
censored technique failure (adjusted HR 0.60, 95% CI
0.46-0.80). In addition, APD use was not associated with
death as a separate outcome while age was associated with
death (Supplementary Table S2).
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Figure 4. Comparison of causes of early and late technique failure. Early PD technique failure is defined as occurrence of technique
failure in the first 6 months after start of PD (n = 99). Late PD technique failure is defined as occurrence of technique failure more than 6
months after start of PD (n = 219). EPS: encapsulating peritoneal sclerosis; PD: peritoneal dialysis.

Table 2. Risk factors associated with technique failure in a Cox regression model.?

Adjusted Adjusted
Risk factors Crude HR (95% ClI) p-Value model | HR (95% ClI) p-Value model 2 HR (95% ClI) p-Value
Male sex 1.15 (0.91-1.45) 0.24
Age (10-year) 1.05 (0.97-1.13) 0.25
Employed 0.80 (0.60-1.07) 0.13
CCl
Low Reference
Intermediate 1.41 (1.02—-1.96) 0.04
Severe 1.81 (1.29-2.55) 0.001
PD volume
<I5 patients Reference
I5-25 patients 1.05 (0.68 —1.63) 0.83
>25 patients 0.81 (0.53-1.24) 0.33
BMI
<25 kg/m? Reference Reference
25-30 kg/m? 1.21 (0.91-1.62) 0.20 1.17 (0.87-1.58) 0.31
>30 kg/m? 1.21 (0.86—1.69) 0.28 1.23 (0.88-1.71) 0.22
APD (vs CAPD) 0.66 (0.53-0.83) <0.001 0.67 (0.54-0.84) <0.001 0.66 (0.53-0.83) <0.001

HR: hazard ratio; Cl: confidence interval; BMI: body mass index; APD: automated peritoneal dialysis; CAPD: continuous ambulatory peritoneal dialysis;
CCI: Charlson Comorbidity index.

?Model | is adjusted for age and sex. Model 2 is adjusted for age, sex, employment status, BMI, CCl and centre PD volume. In this cox regression model
both preselected potentially modifiable risk factors, BMI and PD modality and all determinants used for adjustments are shown.

The sensitivity analysis in which the association between
patient-specific risk factors and technique failure was inves-
tigated with a competing risk model, showed similar results
for these associations as the original analyses (Supplementary
Table S3). In a sensitivity analysis using PD modality at PD
cessation, similar results were found (for APD compared to
CAPD, adjusted HR 0.60 (95% CI 0.47-0.75)).

Centre variation in technique failure

All centres used icodextrin and antibiotic prophylaxis dur-
ing PD catheter insertion (Supplementary Table S4). Most

centres used neutral pH low glucose degradation products
solutions (91%) and exit-site antibiotic prophylaxis (79%).
The initial antibiotic regimen for peritonitis varied across
centres and antifungal prophylaxis during antibiotic ther-
apy was provided only in 6% of centres.

The centre variation in technique failure rate is shown in
Supplementary Figure S1. The overall early technique fail-
ure rate, shown as the reference standard, was 16%, which
is the total number of patients with early technique failure
divided by the total number of PD patients from all centres
that were not lost to follow-up at 6 months (due to trans-
plantation or study end, » = 73). Most centres had an early
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technique failure rate around the overall rate of 16%. Four
centres had a higher rate, of which only one centre was
outside the 95% control limits of the reference standard.

Permanent technique failure

A total of 254 patients developed permanent technique
failure during the study: that is, at 180 days after transfer
to CHD, they had not returned to PD (0.26 episodes of
permanent technique failure per person-year). The 1- and
2-year permanent technique failure rate was 22% and 43%,
respectively (Supplementary Figure S2). The median time
to permanent technique failure was 2.7 years. The most
common cause of permanent technique failure was death,
followed by infections. A total of 72 patients developed
early permanent technique failure and 182 patients devel-
oped late permanent technique failure. Again, early tech-
nique failure was associated with catheter-related problems
and leakage, while infection and clearance problems were
important causes for both early and late technique failure
(Supplementary Figure S3 and Supplementary Table S5).

Discussion

In this cohort of 695 Dutch patients who were treated with
PD between 2012 and 2017, the technique failure rate
within the first year of PD treatment was 29%. Death was
the most common cause of technique failure. Death-
censored technique failure rate at 1 year was 23%. In
20% of patients with technique failure, infections were a
possible modifiable cause. In addition, early technique fail-
ure was frequently caused by catheter-related problems and
leakage (both accounting for 15%). We found that APD use
had a protective effect on technique failure.

Only few studies to date have used the standardised
technique failure definition as proposed by Lan et al.>”'?
See et al.” reporting on Australian patients who started PD
between 2000 and 2014, also used the standardised 30-day
definition and found a first year technique failure rate of
26%. In an older study by Descoeudres et al.,> not using
the standard definition but a similar definition of technique
failure including death by any cause, the technique failure
rate at 1 year was 25%. The technique failure rate in our
study is thus comparable to other studies that included
death as a cause for technique failure. Death was the most
common cause for technique failure during the entire
follow-up, as would be expected in a study on dialysis
patients since mortality rates of both PD and CHD patients
are high.>* Yet the death-censored technique failure rate
was still high. This, in addition to the decline of the number
of PD patients in the Netherlands, underscores the need to
find modifiable causes for technique failure.

In recent decades, significant advances in PD treatment
have declined the overall rate of technique failure.* > Boyer
et al. stated that this is, in addition to improved patient
survival, attributable to less infection-related technique

failure.” Nevertheless, infections were still an important
cause of technique failure — both in early and late technique
failure — indicating that prevention of infections is pivotal
in technique survival. Recommendations for the prevention
of peritonitis from the ISPD, including exit-site prophylaxis
and antibiotic prophylaxis during PD catheter insertion,
were generally well followed by participating centres espe-
cially if compared to international data from PDOPPS.>> %’
In a recent study by PDOPPS, antibiotic prophylaxis during
PD catheter insertion was indeed associated with a lower
peritonitis risk.”® On the other hand, most centres in the
Netherlands did not use antifungal prophylaxis during anti-
biotic therapy, although prophylaxis was associated with a
significant risk reduction of fungal peritonitis in a systema-
tic review.”’ According to the results of PDOPPS antifun-
gal prophylaxis was also variably used across countries, the
lowest in Japan (8% of facilities) and the highest in Aus-
tralia (89%).%” So a greater reduction in infections may be
possible if all centres would adhere to current guidelines.

The ISPD guidelines refrain from recommending a spe-
cific antibiotic regimen for peritonitis based on a Cochrane
systematic review due to lack of superiority.>>** As a result,
the initial antibiotic regimen varied across centres. Of note,
one third of all centres used a combination with glycopep-
tides, possibly based on a systematic review in which gly-
copeptides were proven most effective in combination with
ceftazidim.*" Also in PDOPPS, a variable use of vancomy-
cin across countries has been reported.”” However, because
evidence for antibiotic regimens including glycopeptides
remain weak,° future clinical trials may evaluate good prac-
tices from single centres. Examples are temporary disconti-
nuation of PD without removing the catheter (peritoneal rest)
combined with intravenous meropenem and meropenem
intracatheter as lock (Mero-PerRest protocol) in case of
enteric peritonitis and the treatment with amphotericin B
catheter lock for salvage of the PD catheter in case of Can-
dida peritonitis.>>*

Catheter-related problems have been identified as an
important cause of early technique failure in previous stud-
ies.!®? In this study, we identified leakage as another
important cause of early technique failure. This under-
scores the need for a multidisciplinary team with sufficient
experience in catheter care and insertion.*® In a study from
Australia and New Zealand, small centre volume — possibly
indicative of low centre experience — was associated with
technique failure due to mechanical complications.” A
striking variation in PD catheter survival among different
centres in the United Kingdom suggests differences in
access protocols.'® Still, previous studies have not yielded
results that could lead to recommendations for the preferred
use of a catheter delivery technique or specific PD catheter
type.***> The workgroup PD catheter access of PDOPPS
hypothesises that standardised protocols for catheter inser-
tion will be associated with a reduction of technique failure,
the results of this working group are thus eagerly awaited."”
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A possible other reduction in technique failure might be
the increased interest in assisted PD due to the ageing dia-
lysis population.*® Within this demographic shift, assis-
tance during PD treatment is a mean to provide home
dialysis to elderly patients who may be unable to perform
PD themselves due to frailty or physical impairments. In a
recent study, family-assisted PD was associated with lower
risk on catheter-related technique failure.*” The authors
hypothesised that involving family members in dialysis
treatment may lead to better adherence to diet restrictions
resulting in less constipation. Of note, in this study also a
lower risk on technique failure due to clearance problems
was found in both family-assisted and nurse-assisted PD.
The nurse or family member supervising the treatment
likely ameliorates the patient’s adherence to dialysis pre-
scriptions.’” Clearance problems, in our report the main
cause of death-censored technique failure following infec-
tions, may thus also be perceived as a modifiable cause for
technique failure. These aforementioned modifiable causes
— infections, leakage, catheter-related problems and clear-
ance problems — accounted for 48% of technique failure
within our cohort; hence, quality improvements aimed at
these causes can have a major impact on technique
survival.

APD use had a protective effect on death-censored tech-
nique failure in our analysis, even after adjustments for age
and comorbidity. In recent literature, conflicting results
have been presented: APD use was associated with an
adjusted lower technique failure rate and higher patient
survival in one study,’® while in other studies APD use was
associated with a higher risk of technique failure.®” There
may be a link with infections, since CAPD use was asso-
ciated with a higher rate of peritonitis in recent studies.**’
Also in the only two randomised controlled trials to date —
although originating from <2000 — higher peritonitis rates
with CAPD use were found.*>*' This association with peri-
tonitis might be due to better adaptation of therapy to
patient needs, as the authors of a recent study suggest,*”
or to fewer connections between catheter and dialysis bags
when using APD instead of CAPD and thus less risk of
breaching hygiene measures. Although the suggestion of
fewer connections resulting in less infections is disputed,?
new devices that assist the patient are hypothesised to
reduce infection risk.** APD might also be used more often
by patients themselves than for assisted PD.?” which could
explain the protective effect since self-care may be associ-
ated with a lower peritonitis rate.*>*** However, the asso-
ciation between APD use and technique failure may also
reflect long-term PD treatment, as patients with early tech-
nique failure may not be able to transfer to APD (in other
words: confounding by indication). In the Netherlands,
most patients start PD treatment with CAPD to familiarise
themselves with performing exchanges by hand prior to a
transfer to APD. The reason for the protective effect of
APD is thus uncertain, therefore the choice for APD or
CAPD should ideally be based on patient preference

In a previous study from the Netherlands by Huisman
et al., smaller centres with on average less than 20 PD
patients had a significantly higher risk of technique failure
than larger centers.*> The association between centre vol-
ume and technique failure however likely reflects centre
experience.'® Indeed, others confirmed that in larger cen-
tres technique failure due to modifiable causes, that is,
infections, catheter — and UF problems, were less com-
mon.*® Guillouét et al. found that centre volume and
patients characteristics alone could not fully explain the
centre effect on technique failure. They suggested that fac-
tors of centre experience such as patient education and
nephrologist’s views on home dialysis play an important
role in technique failure.'® Contributing to this, we showed
that the early technique failure rate — often caused by infec-
tions, leakage and catheter-related problems — was similar
across all centres and was not related to the number of
incident study patients. This probably indicates that it is
not the centre volume itself that matters, but the experience
within a centre and having a dedicated team.

In this study, technique failure consisted of a composite
outcome of death and transfer to CHD, in accordance with
the standardised definition." Death is an objective measure
but transfer to CHD is subjective; often a choice is made by
the nephrologist to discontinue treatment and this decision
will be weighed differently by each nephrologist. A con-
siderable proportion of the causes of technique failure may
have been modifiable, that is, infections, leakage and cathe-
ter problems, since practice variation exists in peritonitis
rate and in the treatment of infections and access.?’’
Because the definition of technique failure partly consists
of the decision to discontinue PD, studies on infection pre-
vention and catheter access such as the PDOPPS will help
to increase technique survival.'

Strengths of this study include the use of the standar-
dised definitions of technique failure, including the death-
censored and permanent definition, the analysis of causes
of both early and late technique failure, the use of a patient
cohort reflecting current practice patterns and extensive
adjustments for confounders. In addition, most studies were
conducted on registry data whereas our cohort study
enabled to identify the causes of technique failure in more
detail. Yet, the study sample of this analysis was relatively
small and the study was conducted in a single country. The
study duration of this study was a respectable 5 years, yet
the median follow-up duration was 13 months. As a result,
the proportion of technique failure after 1 year should be
interpreted with caution.

In conclusion, in this multi-centre Dutch study of PD
patients PD-related infections, leakage and catheter problems
were important modifiable causes for technique failure. As
almost a quarter of patients experience death-censored tech-
nique failure within the first year, future studies should
emphasise on prevention of infections and PD catheter access
problems to improve technique survival.
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