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Abstract

Background: This article is a duplicated publication from the Japanese version of “2019 JSDT Guidelines for
Peritoneal Dialysis” with permission from the Japanese Society for Dialysis Therapy (JSDT). This clinical practice
guideline (CPG) was developed primarily by the Working Group on Revision of Peritoneal Dialysis (PD) Guidelines of
the Japanese Society for Dialysis Therapy. Recently, the definition and creation process for CPGs have become far
more rigorous; traditional methods and formats no longer adhere to current standards. To improve the reliability of
international transmission of our findings, CPGs are created in compliance with the methodologies developed by
the Grading of Recommendations, Assessment, Development and Evaluation (GRADE) working group. Part 2 of this
PD guideline is the first CPG developed by our society that conforms to the GRADE approach.

Methods: Detailed processes were created in accordance with the Cochrane handbook and the GRADE approach
developed by the GRADE working group.

Results: Clinical question (CQ)1: Is the use of renin-angiotensin system inhibitors (RAS inhibitors), such as
angiotensin-converting enzyme inhibitors (ACEI) and angiotensin receptor blockers (ARB), effective in PD patients?
Recommendation: We suggest the usage of RAS inhibitors (ACEI and ARB) in PD patients (GRADE 2C).
CQ2: Icodextrin or glucose solution: which is more useful as a dialysate among patients with PD?
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Recommendation: We suggest using icodextrin when managing body fluids in PD patients (GRADE 2C).
CQ3: Is it better to apply or not apply mupirocin/gentamicin ointment to the exit site?
Recommendation: We suggest not applying mupirocin/gentamicin ointment to the exit sites of PD patients (GRADE
2C).
CQ4: Which surgical approach is more desirable when a PD catheter is placed, open surgery or laparoscopic
surgery?
No recommendation.
CQ5: Which administration route of antibiotics is better in PD patients with peritonitis, intravenous or
intraperitoneal?
Recommendation: We suggest intraperitoneal administration of antibiotics in PD patients with peritonitis (GRADE
2C).
Note: The National Insurance does not currently cover intraperitoneal administration.
CQ6: Is peritoneal dialysis or hemodialysis better as the first renal replacement therapy in diabetic patients?
No recommendation.

Conclusions: In the future, we suggest that society members construct their own evidence to answer CQs not
brought up in this guideline, and thereby show the achievements of Japan worldwide.

Background
This clinical practice guideline (CPG) was developed pri-
marily by the Working Group on Revision of Peritoneal
Dialysis Guidelines of the Japanese Society for Dialysis
Therapy (JSDT). To date, the society has developed
CPGs and their revised versions either alone or in con-
cert with other organizations, which have been trans-
lated into English and disseminated worldwide. These
guidelines have been formatted in the form of a text-
book, and their content has been useful to dialysis thera-
pists who comprise the members of our society. In part
1, we have included textbook-like information in line
with the first edition of the peritoneal dialysis (PD)
guidelines in 2009. However, the definition and creation
process for CPGs have become far more rigorous, and
traditional methods and formats no longer adhere to the
recent current standards. Since 2012, the Guidelines and
Procedures Creative Working Group (formerly the
Guidelines Committee) has considered the methods for
the creation of guidelines and has formulated a policy
document discussing the methods to be used in the cre-
ation of guidelines [1]. Furthermore, to improve the reli-
ability of international transmission of our findings, this
policy document dictates that CPGs are to be created in
compliance with the methodologies developed by the
GRADE working group. Part 2 of this PD guideline is
the first CPG developed by our society that conforms to
the Grading of Recommendations, Assessment, Develop-
ment and Evaluation (GRADE) approach.
In the field of PD where evidence is often scarce, the

development of a CPG in accordance with the GRADE
approach is difficult. Furthermore, the little evidence
that is rarely transmitted from within Japan raises
doubts as to whether the guidelines developed on such a
foundation can truly be said to be Japanese. Thus, there

are several CQs that had to be removed due to an over-
whelming lack of evidence. At present, we are proud
that this CPG is based on the evidence we were able to
gather, and was formulated through appropriate meth-
odical analysis. While our recommendations are aca-
demically sound, some of the involved procedures were
not listed in the insurance coverage. Hence, we would
like to emphasize that these recommendations are
merely academic advices. Furthermore, due to both lack
of evidence and certainty, none of our recommendations
were under the “strong” category. In other words, the so-
ciety would like to make it very clear that the procedures
not recommended are by no means unadvised or
rejected. No two patients are alike, and yet, the recom-
mendation categories were determined using current
statistical methods that necessarily paint all patients with
the same broad brush. Thus, as a clinical course, clini-
cians using these guidelines must reject our weak sug-
gestions for methodologies not recommended after
considering the unique pathologies of their individual
patients. As seen in Section 3, clinicians regularly opt for
non-recommended methodologies in the real clinical
setting even when a strongly recommended course of ac-
tion exists. When it comes to weakly suggested courses
of action, a great deal of variance exists between cases
with relatively similar methodologies. In other words, we
would like to emphasize that the “recommendations”
listed here are not mandates to be performed in all
scenarios.
Additionally, because we received input that informa-

tion highly desired by society members should be incor-
porated in the form of CQs, we collected challenge CQs
and outside opinions to a certain extent. In particular,
we received the following CQs: (i) whether hemodialysis
(HD) or PD is better for patients with chronic renal
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failure who require dialysis, (ii) what type of PD treat-
ment is best for these patients who select PD, (iii) what
sorts of harm or burden exists for each of these treat-
ment options, (iv) which has the best survival rate, and
(v) whether or not the length of hospitalization or hos-
pital visits should be reduced. Since the individual cir-
cumstances of patients can vary significantly, PD has
already been established as a standard treatment world-
wide, and studies comparing HD and PD monotherapy
do not exist. We have judged these questions to be diffi-
cult to answer. We speculate that these sort of compara-
tive trials are unlikely to be properly conducted in the
future. In comparison to HD, in which a comparatively
consistent level of treatment is maintained, for PD (as
we discuss in Peritoneal Dialysis Outcomes and Practice
Patterns Study (PDOPPS)), the incidence of peritonitis,
treatment continuation rates, and dropout rates vary sig-
nificantly from facility to facility. There is also the issue
of which level of PD to be considered in comparison
with HD. To improve the treatment level and achieve
uniformity, we believe that discussion is necessary after
the guidelines has been disseminated. After considering
the matter among our working group, we have decided
to limit to only one challenge CQ (CQ6) due to reasons
including an overwhelming lack of evidence. Although
we considered a total of 7 CQs, there was not enough
evidence to answer CQ7. Hence, we included only six of
them. In the future, we suggest that society members
construct their own evidence and answer CQs not
brought up in this iteration of the guidelines. Thereby,
this may showcase the achievements of Japan worldwide.

Summary of recommendations

CQ1: Is the use of renin-angiotensin system inhibitors
(RAS inhibitors), such as angiotensin-converting en-
zyme inhibitors (ACEI) and angiotensin receptor
blockers (ARB), effective in peritoneal dialysis patients?
The conceptual diagram of clinical questions is
depicted in Fig. 1.
Recommendation: We suggest the usage of RAS
inhibitors (ACEI and ARB) in PD patients (GRADE
2C).

CQ2: Icodextrin or glucose solution: which is more
useful as a dialysate among patients with PD?
Recommendation: We suggest using icodextrin when
managing body fluids in PD patients (GRADE 2C).
CQ3: Is it better to apply or not apply mupirocin/
gentamicin ointment to the exit site?
Recommendation: We suggest not applying mupirocin/
gentamicin ointment to the exit sites of PD patients
(GRADE 2C).
CQ4: Which surgical approach is more desirable when
a PD catheter is placed, open surgery or laparoscopic
surgery?
No recommendation.
CQ5: Which administration route of antibiotics is
better in peritoneal dialysis patients with peritonitis,
intravenous or intraperitoneal?
Recommendation: We suggest intraperitoneal
administration of antibiotics in PD patients with
peritonitis (GRADE 2C).
Note: The National Insurance does not currently cover
intraperitoneal administration.
CQ6: Is PD or HD better as the first renal replacement
therapy in diabetic patients?
No recommendation.

Methods
About our guideline creation approach
The definition of the CPG used herein and the overall
construction of this document were in accordance with
the CPG creation policy developed by the Japanese Soci-
ety for Dialysis Therapy [1–3]. Detailed processes were
created in accordance with the Cochrane handbook and
the GRADE approach developed by the Grading of Rec-
ommendations, Assessment, Development and Evalu-
ation (GRADE) working group [2, 4, 5] (Tables 1 and 2).
For Japanese terminology, we referred to the “Minds

CPG Creation Procedures” created by the Minds (Japan
Council for Quality Health Care, EBM Medical Informa-
tion Division) [6, 7]. However, our creation methodology
was developed in line with the GRADE approach.

Audience of this PD CPG
The target audience for this CPG is doctors who treat
patients requiring PD therapy.

Table 1 Grades and definitions of evidence quality in CPGs [1]

Evidence
certainty

Definition

A: High We are very sure that the true effect is close to the estimated effect value.

B: Moderate We have a moderate level of confidence in the estimated effect value. In other words, we cannot rule out the possibility that
they may be very different.

C: Low Our confidence in the estimated effect value is limited. The true and estimated effects may be very different.

D: Very low We can hold almost no confidence in the estimated effect value. We believe the true effect differs greatly from the estimated
effect.

Ryuzaki et al. Renal Replacement Therapy            (2021) 7:46 Page 3 of 20



Results/recommendations
CQ1: Is the use of RAS inhibitors, such as ACEI and ARB,
effective in peritoneal dialysis patients?
Recommendation
We suggest the use of RAS inhibitors (ACEI and ARB)
in PD patients (GRADE 2C).

About this CQ
RAS inhibitors, such as ACEI and ARB, have reno-
protective effects and reduce proteinuria. These are
also drugs often used to treat chronic kidney disease.
Previous studies have shown that preserving residual
renal function in PD patients is beneficial to their
prognosis. Herein, we examined whether or not the
administration of RAS inhibitors to PD patients was
effective.
While ACEI and ARB act via different mechanisms,

we have grouped them together as RAS inhibitors for
the purpose of this systematic review (SR) and have col-
lectively considered them in SR1.1. The market share of
ARB in Japan far outweighs that of ACEI. Hence, we de-
termined that considering each separately was not re-
flective of the reality. Conversely, we have considered
the matter in SR1.2 anticipating that we would receive

questions as to whether ACEI or ARB are more effective
for PD patients (Tables 3 and 4).

Basis of our judgment
We investigated SR1.1 and SR1.2; however, we were un-
able to determine which of ACEI and ARB was superior
to the other for SR1.2. Consequently, we collectively
treated ACEI and ARB as RAS inhibitors and have used
SR1.1, which considers their effectiveness as the basis
for our recommendation.
The certainty of evidence was assessed to be low crit-

ical importance, and the certainty of the evidence in
general was also judged to be low.
Many of the cases involved RAS inhibitors being ad-

ministered to patients prior to the introduction of PD. If
one were to say that this pattern of administration is
beneficial, nearly no cases would involve patient rejec-
tion of the drug. Additionally, previous studies have
already clarified the relationship between residual renal
function and the prognosis of PD patients. For this SR,
we used urine volume as an index of residual renal func-
tion (a few studies that used eGFR as an index were also
identified). Maintenance of urine volume is an appropri-
ate index through which the patient can judge whether

Table 2 Meanings of recommendation strengths for the guideline user [1]

Recommendation strength Definition

1: Strong recommendation
(recommendation)

We are strongly confident that the desirable effect of the intervention (the benefit) surpasses (or, in certain
cases, does not surpass) its undesirable effects (adverse effect, burden, cost). From the perspective of the
patient, nearly everyone in the given situation would want to proceed with the recommended course of action,
while only few individuals would not.

2: Weak recommendation
(suggestion)

We are weakly confident that the desirable effect of the intervention (the benefit) surpasses (or, in certain cases,
does not surpass) its undesirable effects (adverse effect, burden, cost). From the perspective of the patient,
many in the given situation would want to proceed with the recommended course of action, but many may
not want to proceed with the intervention.

Fig. 1 Conceptual diagram of clinical questions (CQs)
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Table 3 Evidence profile: SR1.1. Comparison of ACEI and ARB with other drugs

Certainty assessment Number of
patients

Effect Certainty Importance

No. of
studies

Study
design

Bias
risk

Inconsistency Indirectness Inaccuracy Other ARB,
ACEI

Other
drugs

Relative
[95% CI]

Absolute
(95% CI)

Overall survival rate (number of deaths due to events)

6 RCT Serious
a

Not serious Not serious Serious b None 3/135
(2.2%)

2/104
(1.9%)

Cannot
estimate

No change
per 1000
patients (40
patients
decreased to
50 patients
increased)

⨁⨁◯◯
Low

Critical

Technical survival (PD continuation period, PD withdrawal) (PD withdrawal)

6 RCT Serious
c

Not serious Not serious Serious d None 3/134
(2.2%)

3/104
(2.9%)

Cannot
estimate

No change
per 1000
patients (50
patients
decreased to
40 patients
increased)

⨁⨁◯◯
Low

Critical

Technical survival (PD continuation period/PD withdrawal) (peritonitis)

2 RCT Not
serious

Not serious Serious e Serious f None 12/48
(25.0%)

12/46
(26.1%)

RR 0.98
[0.49–
1.95]

5 patients
decreased
per 1000
patients (248
patients
decreased to
133 patients
increased)

⨁⨁◯◯
Low

Important

Urine volume/residual renal function (urine volume)

6 RCT Serious
c

Not serious Not serious Serious g None 105 89 - MD 142.56
mL increase
(25.42 mL
increase to
259.69 mL
increase)

⨁⨁◯◯
Low

Critical

Urine volume/residual renal function (anuria)

3 RCT Serious
c

Not serious Not serious Serious h None 23/67
(34.3%)

29/59
(49.2%)

RR 0.70
[0.48–
1.02]

147 patients
decreased
per 1000
patients (256
patients
decreased to
10 patients
increased)

⨁⨁◯◯
Low

Critical

Urine volume/residual renal function (GFR)

4 RCT Serious
i

Not serious Not serious Serious j None 87 76 - MD 0.97
increase (0.49
decrease to
1.44 increase)

⨁⨁◯◯
Low

Critical

Dialysis volume (total Kt/V)

3 RCT Serious
c

Not serious Serious k Serious l None 61 49 - MD 0.21
increase (0.04
decrease to-
0.46 increase)

⨁◯◯◯
Very low

Important

Complications (including drug adverse effects/safety issues/hospital stay period) (hyperkalemia)

1 RCT Serious
c

Not serious Not serious Serious m,

n
None 0/30

(0.0%)
0/15
(0.0%)

Cannot
estimate

No change
per 1000
patients (100
patients

⨁⨁◯◯
Low

Important
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or not their residual renal function is being maintained.
With regard to values (and intentions), we have deter-
mined that pressing issues of uncertainty or significant
sources of variance most likely do not exist.
In terms of critical outcomes (i.e., total mortality,

technical survival, and cardiovascular events), all stud-
ies had rather short observation periods of between 1
and 2 years in length. Consequently, the number of
events was low, no differences were observed between
the groups, and any effects of the interventions used
remained unclear. Thus, we considered residual renal
function including urine volume in our CPG panel.
This was related to both patient prognosis and quality
of life (QOL) as critical outcomes, and it could there-
fore be used in the judgment of recommendations.
The intervention increased the mean difference of
urine volume by 142.5 mL, and the lower limit of the
95% CI by 25.42 mL. Although there was no

statistical difference, we assessed that the intervention
was probably superior based on the result of the re-
duction of the relative risk of anuria to 0.70 [95% CI;
0.46–1.02]. Additionally, a study in subgroup analyses
evaluating ACEI (Li 2003 [8], see Additional file 1:
Appendix 6.1.2) had a low risk of bias. Despite the
existence of only one study, a post-intervention mean
difference in the GFR of 0.72 [0.52–0.90] allowed us
to assess that an effect was present. With regard to
ARB, we assessed that intervention with RAS inhibi-
tors was superior based on our judgment that an ef-
fect existed for preserving urine volume and GFR.
In terms of cost, the patient need not pay for these in-

terventions under the Japanese insurance system. From
the perspective of rising healthcare costs, inexpensive
generic alternatives for both ACEI and ARB have circu-
lated widely throughout the market. We also do not be-
lieve cost to be much of an issue in this particular case.

Table 3 Evidence profile: SR1.1. Comparison of ACEI and ARB with other drugs (Continued)

Certainty assessment Number of
patients

Effect Certainty Importance

No. of
studies

Study
design

Bias
risk

Inconsistency Indirectness Inaccuracy Other ARB,
ACEI

Other
drugs

Relative
[95% CI]

Absolute
(95% CI)

decreased to
100 patients
increased)

Complications (including drug adverse effects/safety issues/hospital stay period) (hospitalization)

1 RCT Not
serious

Not serious Serious o Serious p None 14/30
(46.7%)

13/30
(43.3%)

Cannot
estimate

30 patients
decreased
per 1000
patients (280
patients
decreased to
220 patients
increased)

⨁⨁◯◯
Low

Important

Other outcomes deemed important by the CQ team (cardiovascular events)

2 RCT Not
serious

Not serious Not serious Serious q None 5/48
(10.4%)

5/46
(10.9%)

Cannot
estimate

No change
per 1000
patients (90
patients
decreased to
90 patients
increased)

⨁⨁⨁◯
Moderate

Critical

CI, confidence interval; RR, risk ratio; MD, mean difference; RCT, randomized clinical trial
aMany unclear elements. About half of the included studies are at high risk of having incomplete outcome data
bIf considering 1% of risk difference as the clinical decision threshold, the 95% CI of risk difference crosses the threshold
cThere is an unignorable bias in the studies with high weight
dIf considering 2% of risk difference in PD technical failure as the clinical decision threshold, the 95% CI of risk difference crosses the threshold
eDue to the definition of peritonitis as a cause of technical survival
fIf considering 2% of risk difference in the PD peritonitis rate as the clinical decision threshold, the 95% CI of risk difference crosses the threshold
gIf considering 100 ml of urine volume difference as the clinical decision threshold, the 95% CI of mean difference crosses the threshold
hIf considering 5% of risk difference in the anuria rate as the clinical decision threshold, the 95% CI of risk difference crosses the threshold
iThere are unignorable biases in allocation concealment and incomplete data in two studies
jIf considering 1.0 ml/min of GFR difference as the clinical decision threshold, the 95% CI of mean difference crosses the threshold
kTotal Kt/V is the sum of residual renal and peritoneal urea clearance and therefore does not indicate peritoneal membrane function
lIf considering 0.1 of a total Kt/N difference as the clinical decision threshold, the 95% CI of mean difference crosses the threshold
mThe low number of events
nIf considering 5% of risk difference in hyperkalemia as the clinical decision threshold, the 95% CI of risk difference crosses the threshold
oDue to the definition of hospitalization as a complication
pIf considering 2% of risk difference in the hospitalization rate as the clinical decision threshold, the 95% CI of risk difference crosses the threshold
qIf considering 2% of risk difference in cardiovascular events as the clinical decision threshold, the 95% CI of risk difference crosses the threshold
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CQ2: Icodextrin or glucose solution: which is more useful
as a dialysate among patients with PD?
Recommendation
When it comes to the management of body fluid in PD
patients, we suggest the use of icodextrin (GRADE 2C).

About this CQ
In the management of PD, peritoneal ultrafiltration vol-
ume and residual renal function are very important fac-
tors that relate to body fluid management and PD
continuation period. The icodextrin dialysis solution
does not use glucose as an osmotic agent. Because it is a
high molecular weight glucose polymer, it is very diffi-
cult for it to be absorbed through the peritoneum.
Therefore, it has superior ultrafiltration effects as a dia-
lysis solution. In particular, in patients categorized as
high transporter in peritoneal equilibrium tests, icodex-
trin dialysis solution was effective even in cases with
poor clearance with the glucose dialysis solution. This
was highly useful for fluid management associated with
continuation of PD. Conversely, there were concerns
about lowering residual renal function as well as the oc-
currence of rashes. In Japan, the icodextrin dialysis solu-
tion entered the market in 2003. Despite the 15 years
that have passed since then, in the most current version
of PD guidelines for Japan (published in 2009), it has not
been discussed. Here, we have carried out a systematic
review of the benefits and adverse effects of icodextrin
dialysis solution vs. glucose dialysis solution
monotherapy.

Basis of judgment
With regard to the effectiveness of icodextrin dialys-
ate (interventional group) compared to the glucose
dialysis solution monotherapy (control group), all-
cause mortality had a risk ratio (RR) of 0.75 [0.33–
1.71]. Among 1000 patients under study, the number
of mortalities decreased by seven patients (18 patients
decreased to 19 patients increased); thus, no signifi-
cant difference was observed. However, icodextrin
therapy had the superior point estimate. Next, with
regard to episodes of uncontrolled fluid overload
(judged to be an important outcome), the icodextrin
group had an RR of 0.31 [0.12–0.82]. Among 1000
patients, the number of those with episodes decreased
by 73, suggesting a significant superiority of the ico-
dextrin group. While a significant difference was also
not observed for peritoneal ultrafiltration volume, the
icodextrin group had larger values. Ultimately, the
icodextrin group had fewer withdrawals for technical
survival, and an RR of 0.57 [0.29–1.12]. Among 1000
patients, the withdrawals decreased by 32 patients (9
patients increased to 52 patients decreased). Thus, the
result itself was quite good while no significant

difference was observed. Conversely, a reduction in
urine volume and a loss of residual renal function
were not observed with an increase in peritoneal
ultrafiltration volume. In our CPG panel, it was
pointed out that in this evidence, the outcome re-
sulted in poor body fluid management. Furthermore,
it would be better if we limited our recommendations
to patients with poor body fluid management even
though the evidence did not only target patients with
poor body fluid management. Conversely, the opinion
was also emerged that it may be possible to perform
body fluid management with only highly concentrated
glucose solutions. Ultimately, we decided to append
“When it comes to the management of body fluid in
PD patients” to our recommendation and to take care
to prevent the incorporation of excessive use proto-
cols such as ones in which the icodextrin dialysis so-
lution was used for all patients.
Additionally, while peritoneal function was determined

to be a critical outcome in our panel committee meeting,
the importance of various outcomes was further dis-
cussed. Peritoneal function was judged to be next to the
overall survival rate and technical survival, which was of
comparatively low importance. Thus, this outcome was
downgraded to an important status at the time of the
CPG panel meeting.
With regard to adverse effects, peritonitis had an

RR of 0.95 [0.79–1.15], and a difference was not ob-
served between the interventional group and the con-
trol group. For rashes, the RR was 1.84 [0.48–7.09],
and point estimates revealed that the intervention
group had more occurrences, although a significant
difference was not observed. However, most of these
rashes were described in studies that were conducted
soon after the icodextrin dialysis solution was intro-
duced into the market (Wolfson 2002 [9], Finkelstein
2005 [10], see Additional file 1: Appendix 6.2.2). In
comparatively newer reports (Lin 2009a [11], Chang
2016 [12], see Additional file 1: Appendix 6.2.2), these
occurrences have clearly decreased in frequency, and
they occurred at virtually the same rate as that asso-
ciated with the glucose dialysis solution. A recent
study by Baxter International showed that of 537 pa-
tients, in whom icodextrin dialysis solution was used,
27 (5%) developed rashes and eight (1.5%) developed
exfoliative dermatitis. A response by Terumo indi-
cated that since their product went on sale in Decem-
ber 2014, only one case of whole-body exfoliative
dermatitis occurred in 2015, a decidedly small per-
centage. A case report by Nanamatsu et al. on ico-
dextrin dialysis solution allergies also indicated that
they occur most often between 7 and 10 days after
beginning the treatment, and nearly all cases resolve
quickly after stopping treatment [13]. From the above,

Ryuzaki et al. Renal Replacement Therapy            (2021) 7:46 Page 8 of 20



we determined that the occurrence of undesirable ef-
fects due to the use of icodextrin dialysis solution is
by no means common.
Aside from this, no variance in values was observed.

Similarly, there is no difference between these treat-
ments in terms of the cost borne by the patient under
Japanese healthcare insurance, and we therefore believe
the choice to have little financial impact.
Consequently, we have assessed that in terms of effect,

the use of icodextrin dialysis solution is superior to that
of glucose dialysis solution monotherapy (Table 5).

CQ3: Is it better to apply or not apply mupirocin/
gentamicin ointment to the exit site?
Recommendation
We suggest not applying mupirocin/gentamicin oint-
ment to the exit sites of PD patients (GRADE 2C).

About this CQ
Peritonitis is a common reason for early withdrawal
from PD treatment. In order for the patient to continue
their PD treatment in a stable manner, it is important to
prevent peritonitis and exit site infection, which is the
most common cause of peritonitis. In western countries,
application of antibiotic ointment to the exit site is often
recommended. However, neither mupirocin nor genta-
micin ointment is covered by insurance in Japan. Exist-
ing guidelines and SRs on the effect of mupirocin
ointment on exit site infections and peritonitis include
investigations where application of mupirocin to the exit
site has been grouped together with the application to
the nasal cavity, researches on patients who carry
Staphylococcus bacteria in their nasal cavity, and obser-
vational trials in addition to RCTs. In this CQ, we exam-
ined whether the application of mupirocin ointment or
gentamicin ointment is superior to not applying any
kind of antibiotic ointment to the exit site for preventing
exit site infection. Additionally, we looked exclusively at
RCTs that targeted all PD patients, who do and do not
carry bacteria in their nasal cavity, to determine whether
mupirocin or gentamicin is better at preventing
infection.

Basis of judgment
Under the International Society for Peritoneal Dialysis
(ISPD) recommendations for peritonitis, the 2016 ver-
sion on prevention and treatment strongly recommends
mupirocin administration because the systematic reviews
listed in the ISPD recommendation also indicated that
mupirocin was evidently very effective. In these system-
atic reviews, nasal cavity application and observational
studies showed that mupirocin administration was
highly effective (see Additional file 1: Appendix). How-
ever, the SR of the results of RCTs on exit site

application in this guideline showed that the effect of
mupirocin administration was far smaller than that eval-
uated in ISPD recommendations. In a comparison be-
tween applications of mupirocin ointment to the exit
site and controls, mupirocin ointment was superior in
terms of point estimates of all outcomes. Conversely, no
significant differences were observed between the two
drugs in any of the outcomes in a comparison of mupir-
ocin and gentamicin ointments. At our panel meetings,
these results were highlighted as evidence that imple-
mentation of the antibiotics application in Japan may
improve treatment results.
After collecting a great deal of evidence about the ad-

verse effects of these treatments, the issue of the emer-
gence of resistant bacteria due to long-term usage of
antibiotic ointments arose in our CPG panel meetings.
To date, the mupirocin resistance rates of MRSA follow-
ing mupirocin ointment use have been reported at 2.2 to
81%. Additionally, gentamicin resistance rates of 17.7 to
70.9% have already been observed in skin and soft tissue
infections. Thus, long-term use of either of these treat-
ments results in fear of the appearance or increase of re-
sistant strains.
The PD peritonitis incidence in Japan is 0.20 events/

patient-year [14], lower than the figure cited in the ISPD
recommendations (0.50). Even if application of mupiro-
cin or gentamicin ointment is effective in western coun-
tries, current exit site management protocols in use in
Japan which do not involve the application of antibiotic
ointments may even be said to be superior than those in
many other countries, leading us to believe that there is
not much benefit to be gained from their application.
Furthermore, considering the cost and issue of antibiotic
resistance, we have decided on a recommendation that
suggests that mupirocin/gentamicin ointment not be ap-
plied. Finally, preventative application of mupirocin and
gentamicin ointment to the exit site is not covered by
insurance (Tables 6 and 7).

CQ4: When a PD catheter is placed, which surgical
approach is desirable, open surgery or laparoscopic
surgery?
Recommendation
No recommendation.

About this CQ
The performance of an appropriate catheter placement
surgery is a prerequisite for the smooth implementation
of PD. There are three methods used to insert a catheter:
open surgery, laparoscopic surgery, and percutaneous in-
sertion. There are no available devices for percutaneous
catheter insertion in Japan, so either open or laparo-
scopic surgery is practiced in most facilities. Laparo-
scopic procedures generally require a smaller incision in
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the skin than open procedures, thereby leaving smaller
scar, and are also less painful than open surgeries after
the procedure. Its most significant benefits are shorter
postoperative recovery periods and hospital stays and
that patients can return to their daily activities quicker.
Additional merits of laparoscopic surgery include the
following: the surgeon can insert the catheter while dir-
ectly observing its tip as it goes in; procedures to prevent
catheter coiling, like omentopexies and omentectomies,
can be performed; the ability to prevent catheter migra-
tion by securing the catheter inside the abdominal cav-
ity; additional procedures, such as adhesiolysis for
patients with abdominal cavity adhesion, can be per-
formed; and hernia repair surgeries can be simultan-
eously performed on patients with inguinal hernias.
However, the increased risk of complications unique to
laparoscopic surgery include increased cost due to a
need for general anesthesia, specialized equipment and
particular facilities, the need for a well-versed surgeon in
laparoscopic procedures, organ damage that may occur
during trocar insertion, bleeding that may occur on re-
moval, subcutaneous emphysema or gas embolism/pul-
monary embolism associated with pneumoperitoneum,
and organ damage due to limited vision. While several
studies have compared the postoperative outcome of
open and laparoscopic surgery, the total number of cases
investigated is rather low, and there is not enough evi-
dence as to which of the two methods is superior. Thus,
we selected this CQ since we noticed that there is a need
to clarify which catheter insertion surgery is better.

Basis of judgment
The survival rate for laparoscopic surgery compared to
open surgery had an RR of 1.07 [0.98–1.16] (low evidence
certainty). Additionally, the relative risk of catheter migra-
tion in laparoscopic surgery compared to the open ap-
proach was 0.42 [0.18–0.96] (moderate evidence
certainty). The RR was 0.99 [0.43–2.29] for exit site and
tunnel infections (low evidence certainty). Because the
only analysis in which a statistically significant difference
was found included studies in which the catheter was an-
chored inside the abdominal cavity, we carried out a sub-
group analysis on the presence or absence of catheter
anchoring. Significantly fewer incidences of catheter mi-
gration occurred in laparoscopic procedures with catheter
anchoring than in open procedures (RR 0.09 [0.01–0.68]).
However, we found no significant difference between lap-
aroscopic procedures without catheter anchoring and
open procedures (RR 0.58 [0.27–1.25]). Furthermore, only
pain was evaluated with respect to QOL, and the certainty
of that evidence was very low. From the above, we judged
that there are some, albeit small, desirable effects associ-
ated with use of laparoscopic surgery. Regarding hospital
stay duration, we found that open surgery was associated

with shorter stays than laparoscopic surgery, but only two
studies discussed this, and one of them, whose weighting
was 91% in the meta-analysis (Wright 1999 [16], see Add-
itional file 1: Appendix 6.4.2), indicated an average
hospitalization time of 2.4 days for open surgery and 3.1
days for laparoscopic surgery. These results differ greatly
from those seen in Japan, and we decided not to use them
as a basis for our judgment.
Conversely, in terms of adverse effects, early complica-

tions (presence of leaks) had an RR of 0.86 [0.25–3.02],
and late complications (hernia) had an RR of 0.75 [0.21–
2.72]. Additionally, while laparoscopic surgery requires
general anesthesia, we considered it to be associated
with nearly no adverse effects, and therefore, the un-
desirable effects arising from it were judged to be quite
small.
Regarding patient preference for this CQ, because

open surgery can be performed under local or spinal
anesthesia while laparoscopic surgery requires general
anesthesia, the anesthesia-associated risk is higher for
the latter procedure but it also involves less pain. How-
ever, because open procedures are also minimally inva-
sive, it was pointed out in our CPG panel meetings that
the merits of laparoscopic surgery are also quite small.
As for cost, laparoscopic surgery for the purpose of PD
catheter surgery is not covered by insurance in Japan.
The cost of laparoscope use is borne by the facility in
which it is used.
As indicated from our CPG panel meetings, the balance

between the benefits and adverse effects of laparoscopic
surgery is rather uncertain, and given the fact that in
Japan, circumstances can differ greatly from facility to fa-
cility; we determined that a proactive recommendation or
disrecommendation of laparoscopic surgery will only in-
crease confusion in the clinical setting (Table 8). Thus, we
have decided to put forth no recommendation on this
issue.

CQ5: Which administration route of antibiotics is better in
PD patients with peritonitis, intravenous or
intraperitoneal?
Recommendation
We suggest intraperitoneal administration of antibiotics
in PD patients who have developed peritonitis (GRADE
2C).
Note: The national insurance does not currently cover

intraperitoneal administration.

About this CQ
The main objectives of this CQ are (1) to clarify the su-
periority or inferiority of intraperitoneal administration
in comparison with intravenous administration and (2)
to clarify whether continuous or intermittent intraperi-
toneal administration is better.
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However, after conducting a literature search in ac-
cordance with a process that is discussed below, we
found that the two RCTs that were suitable for analysis
contained data that could not present a valid answer to
the second question above. Specifically, one of the pa-
pers [17] used both vancomycin (VCM) and tobramycin
(TOB) in both groups, and compared intraperitoneal
continuous administration (VCM 20 mg/L + TOB 4 mg/
L mixed into each PD bag) and daily administration
(VCM 0.5 or 1.0 g + TOB 1.0 mg/kg BW given as intra-
venous injection once daily). The other study [11] com-
pared intraperitoneal and intravenous initial VCM
administration (loading dose; 1 g/body); after initial
treatment in both groups, the patients received intraperi-
toneal VCM (25 mg/L). Based on these reasons, we de-
cided that answering second question of CQ5 was not
possible.
Both groups received the same intraperitoneal VCM

regimen after initial dosage in the latter study [18].
Therefore, it may be thought that the control group can-
not be considered to have undergone “intravenous ad-
ministration.” However, we judged that increasing the
number of patients covered by our analysis was of great
benefit here, so we incorporated this study and
attempted to answer first question of CQ5.

Basis of judgment
Despite the lack of a statistically significant difference in
PD withdrawal, based on the fact that intraperitoneal ad-
ministration caused a decrease of 130 patients/1000 pa-
tients (430 decreased to 170 increased), and given that
there are no reports that indicate that it has more adverse
effects than intravenous administration, we judged the
intervention (intraperitoneal ) to be superior (Table 9).
However, when the lack of insurance coverage for in-

traperitoneal administration is taken into account, as
well as the fact that the benefits of antibiotics other than
VCM have not been clarified, we decided that at present,
it is prudent to issue this recommendation with certain
conditions attached. Additionally, many facilities are
now already practicing intraperitoneal administration of

antibiotics following the ISPD guidelines. For this rea-
son, we decided to weakly recommend the procedure in-
stead of not recommending it. Of course, this
recommendation does not negate or reject intravenous
administration. At our CPG panel meetings, an opinion
was put forth that the addition of insurance coverage for
intraperitoneal administration is necessary, especially in
the case of future at-home PD treatment.

CQ6: Is PD or HD better as the first renal replacement
therapy in diabetic patients?
Recommendation
No recommendation.

About this CQ
While there are many studies that consider the relative
merits of HD and PD in patients with diabetes, almost
all of them are observational studies, and various results
have been reported. The only one RCT [19] targets a
population with a mixture of diabetic and non-diabetic
patients. There are no analysis of diabetes patients alone.
Consequently, we had to carry out our SR of diabetes
patients using observational studies.

Basis of judgment
Because these studies are all observational, both the risk
of bias and the possibility that adjustment for confound-
ing factors was insufficient are serious. For this reason,
the quality of the evidence was downgraded to “very
low.” Of the papers we considered here, many cited a
low mortality for HD (Table 10). It was pointed out that
at the very least, there is no evidence actively supporting
PD. In addition, no studies have compared urine volume,
residual renal function, and glycemic control. All the
studies examined here were unclear regarding the details
of their treatment conditions (type of dialysis solution,
etc.) and research subjects (age, etc.). In particular, the
treatment methods of HD varied greatly. Thus, we ul-
timately determined in our CPG panel meetings that we
are unable to issue a recommendation on this matter.

Table 10 Evidence profile

Certainty assessment Effect Certainty Importance

No. of
studies

Study design Bias
risk

Inconsistency Indirectness Inaccuracy Other

Death

16 Observational
studies

Serious Serious Not serious Not serious None HD is better: 9
reports
PD is better: 2 reports

⨁◯◯◯
Very low

Critical

Notes:
The 17th paper was excluded due to a very high bias risk
Control of confounding factors was not carried out; hence, there is a serious risk for bias
A study that used a database containing data from Korea, Australia, and Taiwan had problems with indirectness in its methodology for both PD and HD
No research on urine volume, residual renal function, or glycemic control outcomes
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