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A B S T R A C T

Background. Peritoneal dialysis (PD)-related infections lead to
significant morbidity. The International Society for Peritoneal
Dialysis (ISPD) guidelines for the prevention and treatment of
PD-related infections are based on variable evidence. We describe
practice patterns across facilities participating in the Peritoneal
Dialysis Outcomes and Practice Patterns Study (PDOPPS).

Methods. PDOPPS, a prospective cohort study, enrolled nation-
ally representative samples of PD patients in Australia/New
Zealand (ANZ), Canada, Thailand, Japan, the UK and the USA.
Data on PD-related infection prevention and treatment practices
across facilities were obtained from a survey of medical directors’.

Results. A total of 170 centers, caring for >11 000 patients,
were included. The proportion of facilities reporting antibiotic

administration at the time of PD catheter insertion was lowest
in the USA (63%) and highest in Canada and the UK (100%).
Exit-site antimicrobial prophylaxis was variably used across
countries, with Japan (4%) and Thailand (28%) having the low-
est proportions. Exit-site mupirocin was the predominant exit-
site prophylactic strategy in ANZ (56%), Canada (50%) and the
UK (47%), while exit-site aminoglycosides were more common
in the USA (72%). Empiric Gram-positive peritonitis treatment
with vancomycin was most common in the UK (88%) and USA
(83%) compared with 10–45% elsewhere. Empiric Gram-
negative peritonitis treatment with aminoglycoside therapy was
highest in ANZ (72%) and the UK (77%) compared with 10–
45% elsewhere.
Conclusions. Variation in PD-related infection prevention and
treatment strategies exist across countries with limited uptake
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of ISPD guideline recommendations. Further work will aim to
understand the impact these differences have on the wide varia-
tion in infection risk between facilities and other clinically rele-
vant PD outcomes.

Keywords: infection, peritoneal dialysis, peritonitis

I N T R O D U C T I O N

Peritoneal dialysis (PD)-related infections, including peritonitis,
are the leading cause of technique failure and PD-related hospi-
talization episodes for patients receiving PD [1, 2]. Peritonitis is
associated with long-term alterations to the peritoneal mem-
brane and an increased risk of death [3–8]. Variation in perito-
nitis risk has been reported between centers, both within and
between countries [1]. Moreover, center-related factors are in-
creasingly recognized as important determinants of the variabil-
ities in the incidence and outcomes of peritonitis between
facilities [9–12].

National and international consensus guidelines, such as
those produced by the International Society for Peritoneal
Dialysis (ISPD), continue to focus on identifying best practices
associated with the prevention and treatment of PD-related
infections [9, 11]. While such guidelines provide several strong
(level 1A or 1B) recommendations, many remain supported by
a limited evidence base.

The Peritoneal Dialysis Outcomes and Practice Patterns
Study (PDOPPS) is conducted in collaboration with the ISPD
and is based on the hypothesis that variations in local practice
patterns may account for an appreciable proportion of the
observed variation in PD outcomes across centers [13].
Identification of optimal practices could help critically inform
strategies to reduce the incidence of PD-related infections and
improve outcomes following PD-related infections, thereby re-
ducing unwanted variation in clinical outcomes. As a prelimi-
nary step in PDOPPS, our objective in the present report was to
describe variations in local practices associated with the preven-
tion and treatment of PD-related infections, with a specific em-
phasis on adherence to those endorsed by the ISPD guidelines.

M A T E R I A L S A N D M E T H O D S

PDOPPS is an international prospective cohort study of PD
patients �18 years of age. Patients in the PDOPPS are enrolled
randomly from a representative sample of PD facilities within
Australia, Canada, Japan, New Zealand, Thailand, the UK and
the USA, in collaboration with the ISPD as described previously
[13]. Study approval was obtained by a central institutional re-
view board. Additional study approval and patient consent
were obtained as required by national and local ethics commit-
tee regulations [13].

Facility practices regarding the prevention and treatment of
PD-related infections were collected via a survey of medical
directors in each facility at PDOPPS enrollment. Facility char-
acteristics, including facility size, mean patient age, percentage
of patients with diabetes and percentage of patients prescribed
automated PD (APD) were derived from patient-level data

collected at study commencement. Comparison between coun-
tries was made with respect to ISPD guidelines related to moni-
toring of peritonitis incidence, use of prophylactic
antimicrobials to prevent PD-related infections and the initial
(empiric) treatment of suspected peritonitis. Other facility char-
acteristics were obtained from a survey of the nurse manager in
each facility. Data quality was ensured through standardized
protocols, uniform data collection forms, training and monitor-
ing of study sites.

Data are presented from Canada and the USA (commenced
recruitment in January 2014), Japan (commenced recruitment
in June 2014), Australia and New Zealand (commenced recruit-
ment in January 2015), the UK (commenced recruitment in
August 2015) and Thailand (commenced recruitment in May
2016). Australia and New Zealand were analyzed together. Data
collected as of July 2017 were included.

Data are summarized descriptively as mean 6 standard de-
viation (or medians and interquartile ranges) for continuous
data and proportions for categorical data. All analyses used SAS
software, version 9.4 (SAS Institute, Cary, NC, USA).

R E S U L T S

Demographics

Medical director surveys were returned from 170 (83%) of
the 206 participating PD units from six countries: 65 from the
USA, 28 from Japan, 20 from Canada, 18 from Australia/New
Zealand (ANZ), 22 from Thailand and 17 from the UK (see
Table 1). The range of facility sizes differed appreciably between
countries, with Thailand having the largest proportion of PD
units with>100 patients (55%) compared with none in the UK.

The participating units included data on 11 389 patients.
The proportion of male patients ranged from 49% in Thailand
to 66% in Japan. The most common age group in all countries
was 60–74 years. The mean body mass index ranged from
22.5 kg/m2 in Thailand to 28.5 kg/m2 in the USA. The causes of
end-stage kidney disease (ESKD) also varied between countries,
although most had a preponderance of diabetic nephropathy
and chronic glomerulonephritis.

ISPD guideline: we recommend that every program
should monitor, at least on a yearly basis, the incidence
of catheter-related infections (evidence level 1C)

As part of routine clinical practice, the majority of facilities
in all countries performed recording of peritonitis episodes, al-
though only 61% of facilities did so in Japan (Table 2).
Calculation of peritonitis rates was performed at least annually
in 99% of facilities in the USA, 95% in Canada, 94% in ANZ
and the UK, 86% in Thailand and 14% in Japan (Table 2).
Target peritonitis rates varied between facilities within the same
country, with the median facility’s target for countries ranging
from 0.55 episodes per patient-year in the UK to 0.21 episodes
per patient-year in Japan. Self-reported peritonitis rates
(Supplementary data, Figure S1) above target ranged from 12%
in Thailand to 50% in Japan and the USA. Similar patterns were
observed for the recording of exit-site infections.
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ISPD guideline: we recommend daily topical application
of antibiotic cream or ointment to the catheter exit site
(evidence level 1A)

Topical antimicrobial prophylaxis varied between countries,
with ANZ using mupirocin extensively (89%: 56% on the exit
site and 33% intranasal application), compared with Japan,
which only used exit-site prophylaxis in 4% of units (Figure 1).
Cleaning strategies for exit sites varied between countries—anti-
bacterial soap was used in 39% of ANZ units, 40% of Canadian
units and 57% of US units (Figure 2). In contrast, the most com-
mon strategy employed in Japanese units was non-antibacterial
soap (41%). When we examined facility characteristics, we
noted that those facilities that followed this guideline tended to
be larger, have more incident patients commencing PD on

APD, were less likely to be located within a hospital, were less
likely to be colocated with an in-center hemodialysis (HD) unit,
had more routine home HD care provided on-site, had PD
nurses that were less likely to provide care for in-center HD
patients and were less likely to have a laboratory program on-
site (Supplementary data, Table S1).

When we examined for differences within individual coun-
tries, the facilities that followed this guideline were larger in
ANZ, Canada and the USA, smaller in Japan and Thailand and
no difference among facilities in the UK. For physician:patient
ratio, the facilities that followed this guideline had a larger ratio
of patients in ANZ, smaller in Japan and Thailand and the same
in the rest of the countries. For nurse:patient ratio, the facilities
that followed this guideline had a larger ratio of patients in the

Table 1. PD facility characteristics in PDOPPS

Facility characteristics ANZ Canada Japan Thailand UK USA

Number of facilitiesa 18 20 28 22 17 65
Facility size, median (IQR) 56.0 (47.0–82.0) 51.5 (40.0–92.5) 29.0 (22.0–34.5) 104 (49–215) 51.0 (38.0–64.0) 38.0 (25.0–57.0)
Facility aggregated patient characteristics

Patient age (years), median (IQR) 62.5 (61.4–63.6) 62.7 (60.3–65.4) 63.8 (61.6–66.3) 56.0 (54.2–57.9) 62.4 (60.8–64.4) 56.4 (55.0–59.8)
Patients with diabetes (%), median (IQR) 38 (33–47) 43 (40–50) 31 (23–53) 46 (41–51) 31 (23–35) 56 (55–60)
Patients prescribed APD (%),
median (IQR)

65 (52–86) 74 (54–86) 35 (18–52) 0 (0–4) 60 (50–89) 88 (76–95)

Facility location within a hospital, % 27 69 100 95 93 2
Facility affiliated with a university, % 44 37 36 9 53 18

PD facility age (years), mean (SD) 25.8 (8.5) 26.3 (13.4) 26.7 (5.1) 11.5 (8.3) 30.5 (6.0) 16.8 (10.1)
Physician:patient ratio, median (IQR) 1:10 (1:22–1:5) 1:15 (1:22–1:9) 1:7 (1:11–1:4) 1:64 (1:100–1:19) 1:26 (1:48–1:18) 1:8 (1:15–1:5)
Nurse:patient ratio, median (IQR) 1:12 (1:16–1:10) 1:15 (1:17–1:11) 1:6 (1:8–1:3) 1:39 (1:51–1:19) 1:8 (1:10–1:6) 1:14 (1:17–1:9)
In-center HD provided on-site, % 44 95 92 91 88 71
Routine home HD care provided
on-site, %

88 70 32 5 82 64

Percentage of nurses who care for PD patients and also provide care for in-center HD patients
None 56 70 8 23 65 74
<10% 19 10 4 23 29 18
10–60% 6 15 28 23 6 5
>60% 19 5 60 32 0 3

Routine multidisciplinary review, % 44 40 68 46 82 78
Laboratory program on-site, % 44 45 91 100 81 5

aFacilities that completed the medical director survey by 12 July 2017 were included in this analysis.
IQR, interquartile range; SD, standard deviation.

Table 2. PD-related infection audit practices among facilities in PDOPPS (percentage within country)

Facility characteristics ANZ Canada Japan Thailand UK USA

Number of facilities 18 20 28 22 17 65
Record and track peritonitis episodes, % 100 100 61 96 100 100
Record and track exit-site infection episodes, % 100 95 41 91 88 98
Frequency of calculating peritonitis rates, %

At least annually 94 95 14 86 94 99
Less often than annually 6 5 43 14 6 0
Never 0 0 43 0 0 2

Frequency of calculating exit-site infection rates, %
At least annually 89 90 7 91 82 97
Less often than annually 11 5 29 5 6 0
Never 0 5 64 5 12 3

Target peritonitis rate, median (IQR) episode
per patient yeara, median (IQR)

0.33 (0.25–0.50) 0.39 (0.25–0.50) 0.21 (0.20–0.30) 0.50 (0.40–0.67) 0.55 (0.41–0.67) 0.33 (0.13–0.40)

Self-reported peritonitis rate above targeta, % 46 22 50 12 36 50

aAmong facilities that routinely record and track peritonitis episodes. IQR, Interquartile range.
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USA, lower in Thailand and the UK and no difference among
facilities in ANZ, Canada and Japan.

ISPD guideline: we recommend that prophylactic
antibiotics be administered immediately before catheter
insertion (evidence level 1A) and we recommend
antifungal prophylaxis when PD patients receive
antibiotic courses to prevent fungal peritonitis (evidence
level 1B)

Antibiotic prophylaxis at the time of PD catheter insertion
was universal only in Canada and the UK (Table 3). In other
countries, administration of prophylactic antibiotics prior to
PD catheter insertion varied from 63% in the USA to 89% in
Japan (Table 3). Similarly, antibiotic prophylaxis was heteroge-
neously given for procedures that potentially carried a risk of
subsequent peritonitis (ISPD guideline with evidence level 2C
and 2D) [9]. Routine use of antifungal prophylaxis during anti-
biotic therapy also varied considerably between countries
(Figure 3). Facilities that did prescribe antibiotics at the time of
PD catheter insertion were larger, had fewer new PD patients

starting on APD, were more likely to be located within a hospi-
tal, were more likely to be affiliated with a university, were
established for longer period and were more likely to have a lab-
oratory program on-site (Supplementary data, Table S1).

When we examined for differences within individual coun-
tries, the facilities that followed antibiotic prophylaxis at the
time of catheter insertion were larger in Thailand, smaller in
ANZ and Japan and no difference among facilities in the USA.
For physician:patient ratio, the facilities that followed this
guideline had a larger ratio of patients in Thailand, smaller in
ANZ and Japan and the same in USA. For nurse:patient ratio,
the facilities that followed this guideline had a larger ratio of
patients in Thailand, lower in ANZ and no difference among fa-
cilities in Japan and the USA.

Empiric antibiotics for peritonitis treatment

The choice of empiric antibiotics also varied between coun-
tries, with the most commonly prescribed being vancomycin
(83%) and cephalosporin (second generation or higher; 60%) in
the USA; vancomycin (88%) and aminoglycoside (77%) in the

FIGURE 2: Exit-site cleaning strategies, by country involved in PDOPPS. 14% of facilities in Thailand, 13% of facilities in the USA, 10% of
facilities in Japan and none in other countries routinely alternate between various topical antibiotic preparations within patients. One facility
each in Japan and Thailand and two facilities in the USA did not answer the exit-site cleaning strategies question.

FIGURE 1: Facility exit-site antimicrobial prophylaxis, by country involved in PDOPPS. One facility each in Japan and the USA did not an-
swer the exit-site antimicrobial prophylaxis question.
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UK; cephalosporin (first generation; 72%) and aminoglycoside
(72%) in ANZ and dual cephalosporin use in Canada (70% first
generation and 50% second generation or higher) and Japan
(63% for first generation and second generation or higher)
(Table 4). Notable variation was seen in the self-administration
of empiric antibiotics prior to presentation to a health profes-
sional, with this occurring for all patients in 40% of units in the
USA compared with none of the units in Japan, Thailand and
the UK. In addition, the initial route of administration of antibi-
otics for the treatment of exit-site infections varied between
countries, with topical administration varying from 0% in ANZ
to 25% in Canada and Japan.

D I S C U S S I O N

In this multicenter, observational, international study of PD
patients, we found that significant practice differences exist be-
tween facilities as summarized here by participating country.

Differences were most notable in the domains of frequency and
monitoring of PD-related infection rates, use of periprocedural
antibiotic prophylaxis, type of exit-site cleaning strategy, use
and choice of exit-site antimicrobial prophylaxis strategies and
the use of antifungal therapy during a course of antibiotic ther-
apy. With regard to peritonitis treatment practices, significant
differences existed with initial patient self-administration of
antibiotics, route of antibiotic administration preferred for the
treatment of exit-site and tunnel infections, as well as the choice
of empiric antibiotic therapy in the initial treatment of sus-
pected PD peritonitis.

Our findings are highly concerning given that deviation
from ISPD guidelines was demonstrated to be associated with
suboptimal PD outcomes in a recent report from Australia [8].
In our study, a key finding was the lack of adherence at some fa-
cilities to those practices for which a strong evidence base exists
and supported by level 1A or 1B ISPD guidelines [9, 11]. In this
regard, it was disappointing to note that routine monitoring of

Table 3. Use of antibiotic prophylaxis and screening for S. aureus among facilities in PDOPPS (percentage within country)

Facility characteristics ANZ Canada Japan Thailand UK USA

Number of facilities 18 20 28 22 17 65
Procedures/situations where antibiotic prophylaxis is used or recommended at your center:

1. PD catheter insertion, % 83 100 89 86 100 63
2. Nonsurgical PD catheter manipulation, % 47 60 29 32 62 33
3. Routine dental procedures, % 22 35 7 29 0 51
4. Complicated dental procedures, % 61 70 68 43 24 83
5. Gynecological procedures, % 53 40 32 48 53 65
6. Genitourinary procedures, % 47 35 41 45 47 53
7. Upper gastrointestinal endoscopy, % 17 25 7 36 0 31
8. Lower gastrointestinal endoscopy, % 61 65 36 40 77 66
9. Wet contaminationa, % 94 90 68 68 88 91

No antibiotic use for procedures 3–8, % 35 25 12 42 12 10
Routinely screen patients for nasal carriage of S. aureus, %

Yes, only once 22 10 18 5 12 6
Yes, on a recurrent basis in patients previously identified as carriers 22 5 4 0 6 6
Yes, on recurrent basis in all patients 28 25 0 0 59 6
Never 28 60 79 96 24 81

Eradicate S. aureus carriage with intranasal mupirocin, % 92 63 33 0 92 80

aWet contamination includes disconnection between the transfer set and the catheter at the connector, a hole in the transfer set or the catheter or accidental opening of the transfer set
and escape of PD fluid.

FIGURE 3: Antifungal prophylaxis use, by country involved in PDOPPS.
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PD infection rates was not universal across all participating PD
facilities. Moreover, four randomized controlled trials (RCTs)
and a systematic review have demonstrated the benefit of anti-
biotic prophylaxis at the time of PD catheter insertion (level 1A
ISPD guideline) [9, 14–17]. While this practice was universally
applied in all surveyed facilities in Canada and the UK, only
63% of facilities in the USA reported using prophylactic antibi-
otics at the time of PD catheter insertion and between 82% and
89% of facilities across other countries. Similar practice devia-
tion has been found in other local survey studies both from
Canada and Australia [8, 18]. We have identified some overall
facility characteristics that differ between PD units that adhered
to grade 1A guidelines and those that did not. However, some
of the characteristics seem to be inconsistent across guidelines.
A more detailed exploration is warranted. Within individual
countries, there was some consistency in the differences be-
tween facilities that followed versus those that did not follow
guidelines, but the patterns varied across countries.

An alternative explanation for the above findings is that anti-
biotics were in fact administered outside of the PD unit during
routine surgical perioperative care without medical directors
being aware of what occurred, which would in and of itself be
concerning. This may be particularly relevant in the USA,
where PD catheter insertion typically occurs at a location dis-
tant to the PD facility, unlike in Canada, the UK and ANZ,
where both the PD care and catheter insertion typically take
place at the same site. Alternatively, it is possible that limited
knowledge of existing practice guidelines may have led to a lack
of universal adoption of this practice across all facilities. This
may be particularly salient in the USA (but not isolated to just
this country), where education regarding management of

patients on PD has been previously cited as a major gap in
many nephrology training programs [19, 20].

We observed significant variation between facilities in the
use of antifungal prophylaxis during antibiotic therapy among
centers in the PDOPPS, with the highest routine use in ANZ
compared with minimal use in facilities in Japan, Thailand and
the UK (Figure 3). The development of fungal peritonitis carries
with it significant morbidity and mortality [21]. Moreover, a
significant proportion of fungal peritonitis episodes occur fol-
lowing a course of antibiotics [22]. Based on these observations
coupled with the findings of two RCTs and a systematic review,
the ISPD guidelines recommend antifungal prophylaxis with ei-
ther oral nystatin or fluconazole when PD patients receive anti-
biotic courses (level 1B evidence) [9, 14, 23]. The particularly
high uptake in ANZ may reflect ongoing continuous quality
improvement initiatives, including a recent call to action in
which the use of antifungal prophylaxis was strongly and locally
endorsed [8, 24, 25]. In contrast, it is possible that the low rates
observed across other countries may reflect the cost and avail-
ability of antifungal agents or inherently lower baseline rates of
fungal peritonitis where antifungal prophylaxis may be per-
ceived to be less beneficial. This will require confirmation via
further enquiry into peritonitis events within PDOPPS.

Also notable is the significant variation in the use of peri-
procedural antibiotic prophylaxis among procedures, including
dental procedures, lower endoscopy and gynecologic proce-
dures (Table 3). The use of periprocedural antibiotics is predi-
cated on the observation that a number of procedures have
been associated with an increased risk of peritonitis [26, 27].
For example, there have been several reports of peritonitis due
to enteric organisms following a lower gastrointestinal

Table 4. Antibiotic prescription for prevention and treatment of peritonitis among facilities in PDOPPS (percentage within country)

Facility characteristics ANZ Canada Japan Thailand UK USA

Number of facilities 18 20 28 22 17 65
Antibiotics at home prior to seeking medical attention, %

Yes, all patients 6 10 0 0 0 40
Yes, some patients 0 20 15 5 6 11
No patients 94 70 85 96 94 49

After-hours nurse provides care at PD facility, % 7 25 33 55 12 55
Number of antibiotics against Pseudomonas aeruginosa, %

1 only 11 5 56 27 29 15
2 89 95 44 68 65 83
>2 0 0 0 5 6 2

Initial antibiotic administration for treatment of an exit-site infection, %
Oral 83 75 68 82 71 73
Intraperitoneal 17 0 7 0 18 19
Topical 0 25 25 18 12 8

Initial antibiotic administration for PD catheter tunnel infection, %
Oral 28 50 86 57 53 43
Intraperitoneal 61 45 4 10 18 56
Other 11 5 11 33 29 2

Empiric antibiotic treatment for peritonitisa, %
First-generation cephalosporin 72 70 63 91 0 40
Second- or third-generation cephalosporin 33 50 63 91 12 60
Vancomycin 33 45 15 10 88 83
Aminoglycoside 72 45 26 10 77 32
Other 11 35 37 10 41 17

aMedical directors could choose more than one answer so column percentages may not add up to 100%.
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endoscopy procedure [26, 28]. The significant variation that we
observed in the use of periprocedural antibiotics may relate to
the limited evidence that exists to support these recommenda-
tions. Taken together, these findings may suggest the need for a
stronger evidence base to support these practices.

ISPD guidelines (level 1B) recommend daily topical applica-
tion of antibiotic (mupirocin or gentamicin) cream or ointment
to the catheter exit site. This guideline was based on several
studies demonstrating the beneficial effect of topical mupirocin
in reducing the risk of Staphylococcus aureus and overall cathe-
ter infections and a reduction in the risk of peritonitis [14, 29].
The recommendation for gentamicin was based on a single
RCT comparing exit-site mupirocin versus gentamicin [30].
In this study, among the 133 PD patients randomized, patients
in the gentamicin group had a reduction in Gram-negative
catheter infections and an overall reduction in peritonitis epi-
sodes [30].

In Japan, Thailand and the UK, 96%, 73% and 29% of facili-
ties, respectively, reported using no antimicrobial exit-site strat-
egy, while some form of prophylaxis was used in 94% of
facilities in ANZ, 91% of facilities in the USA and 80% of facili-
ties in Canada. Possible reasons for the considerable variation
in exit-site antimicrobial strategies may include variable re-
gional access to guidelines (including guideline translation),
physician and treatment team bias and economic constraints
that may limit medication availability, particularly in Thailand.
Indeed, in Japan, the use of mupirocin is limited only to the eradi-
cation of nasal methicillin-resistant S. aureus (MRSA) carriage
and is not permitted for exit-site application. Among centers
that reported an exit-site antimicrobial strategy, mupirocin was the
most common strategy in ANZ, Canada, the UK and Thailand
while exit-site aminoglycoside was used in 72% of facilities in the
USA. It is interesting to note that the RCT demonstrating the su-
periority of gentamicin was conducted in the USA, which may
have led to its overwhelming application there [30]. In addition,
concern about the potential development of mupirocin resistance
may be influencing prescribing habits [31, 32].

Given that two large dialysis organizations participate in
PDOPPS in the USA, policies and protocols across these organ-
izations’ sites may have dictated a global preference for the use
of an exit-site aminoglycoside. Although exit-site aminoglyco-
side use may provide greater benefit, particularly for Gram-
negative catheter infection and peritonitis, two observational
studies have shown no difference in overall infection and peri-
tonitis rates comparing exit-site mupirocin and gentamicin [33,
34]. Local profiles of pathogens associated with exit-site infec-
tions and their susceptibilities need to be considered however,
with the prescription of the most appropriate agent made [35].
Future PDOPPS research will evaluate the risk and outcomes of
exit-site infections and peritonitis based on exit-site antimicro-
bial strategy and will also evaluate organism-specific rates.

It is worth noting that a number of practices varied with re-
spect to the treatment of PD-related infections. Interestingly,
self-administration of antibiotics at home by patients was rarely
endorsed, with the exception of USA, where it was endorsed by
40% of facilities. It has been previously shown that PD patients
in the USA who reside in rural locations have a higher risk of

adverse outcomes [36]. It is tempting to speculate that this strat-
egy may be particularly useful for these patients to circumvent a
delay in presentation to a health care facility for antibiotics after
suspected peritonitis. However, such a practice may increase
the risk of culture-negative peritonitis due to potential antibi-
otic treatment prior to proper PD effluent sampling. A recent
study from Australia demonstrated the benefit of earlier admin-
istration of antibiotics in suspected peritonitis with respect to
achieving successful treatment [37]. Taken together, further
study is necessary to evaluate the impact of initial administra-
tion of antibiotics at home by patients for suspected peritonitis.

We also observed that empiric peritonitis treatment, which
included vancomycin, was most common in the UK (88%) and
USA (83%) versus 10–45% elsewhere. Although a recent
Cochrane systematic review demonstrated that a vancomycin-
based regimen appears optimal for the complete cure of perito-
nitis, the evidence for this finding was assessed as low quality
[38]. The basis for the wide variability in vancomycin use is
unclear but may relate in part to ease of administration of van-
comycin, which does not require daily administration. In addi-
tion, it may be driven by local patterns of antimicrobial
resistance, particularly with regard to a high rate of methicillin-
resistant organisms, which will be the subject of future investi-
gation in PDOPPS. Concerns about higher levels of Clostridium
difficile infection may also be driving the preferential use of van-
comycin over other agents, such as cephalosporins [39].

The strengths of this study include its widespread coverage,
including national samples of PD facilities across several coun-
tries with a high rate of survey completion among sites.
However, there are several limitations. As with all surveys, a po-
tential limitation is responder bias, such as those due to acquies-
cence and social desirability (although this would tend to
overestimate adherence to guidelines). Moreover, the views and
practices collected by the survey were those of the medical di-
rector survey respondents. The responses, therefore, may reflect
unit policy or the respondent’s biases. It is possible that, even
within a given facility, significant practice pattern variation
exists among treating clinicians for those practices under study.
To partially circumvent these limitations, several key practices,
such as exit-site antimicrobial agent used and choice of antibi-
otic at initial peritonitis presentation, are being captured with
prospective collection of patient-level data in the PDOPPS and
will be topics of future analyses.

Notwithstanding these limitations, this study demonstrated
that across an international representative sample of PD facili-
ties there were considerable differences in PD-related infection
prevention and treatment strategies. A number of reported
practices in different countries deviated substantially from
ISPD guideline recommendations, some of which were under-
pinned by a stronger level of evidence.

Future efforts are under way by PDOPPS in collaboration
with the ISPD and a recently awarded ancillary study by the
Agency for Healthcare Research and Quality in the USA. This
proposal will examine factors associated with a lower risk of
peritonitis within PDOPPS on several fronts: (i) to better un-
derstand the reasons for these deviations by facilities, (ii) to ad-
dress existing gaps in guideline dissemination and adoption
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while identifying novel opportunities for knowledge translation
and (iii) to determine the impact that variations in guideline ad-
herence have on clinically relevant outcomes, including the risk
of infection. It is highly conceivable that the notable differences
in peritonitis rates between jurisdictions may be related to dif-
ferences in practice patterns and that standardization to the op-
timal practices may lead to reductions in the variability between
units and an improvement in patient outcomes.
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