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Prevalence and Mortality of EPS In survey

Multi-center EDTA, Oules 1988 0.03-0.31% 69%  Acid

steetcr:(t)ive Japan, Nomoto 1996 6923 1.7% 44%  Acid
Australia, Rigby 1998 73714  0.7% 1.8 56%  Acid
Koria, Kim 2005 4249  0.8% 24%  Acid
ANZDATA, 2010 7618 0.4% 1.8 54%  Acid
Netherlands, Korte 2011 2022 2.7% 54%  Acid+ico
Italy, Marinangeli 2012 4094 1.26% 7.0 42.9% Acidco
Scotland, Petrie 2016 1238  2.8% 13.6  57.1% Acid
Dutch EPS registry 2017 0.14 48%

Pediatric Japan, Hoshii 2000 687 1.6% 27%  Acid
EU, Shroff 2013 1472 1.5% 87  13.6% Acigico
Italy, Vidal 2013 712 1.9% 43%  AcidtNeut+ico

Prospective | Japan, Kawanishi 2004 1958 2.5% 3.18 38% Acid
Japan, Nakayama 2014 1338  1.0% 2.3 21.4% @co
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Multicenter prospective observation study in Japan
EPS study in, JAPAN Kawanishi H et al., AJKD 2004; 44:729-37

m 1999 — 2003, 1958 in 57center
m PD duration:114.3+44.1, Acidic conventional PDF
m EPS:48 (2.5%), 3.18/1,000py, after withdrawal PD 33 (68.8%)

Time on PD EPS cases (%) Mortality (%)

< 3 years 0 -

3to<5years 4(0.7%) 0 (0%)

S5to<8years 12 (2.1%) 1 (8.3%)

8 to <10 years 14 (5.9%) 4 (28.6%)

10to 15 years 13 (5.8%) 8 (61.5%) >10 years: incidence rate 7.1%,
>=15years 5 (17.2%) 5 (100%) mortality rate 72%

Total 48 (2.5%) 18 (37.5%)
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Multicenter prospective observation study in Japan
EPS study in, JAPAN Kawanishi H et al., AJKD 2004; 44:729-37

EPS Survival Curve N
1.0 Acidic PDF
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The risk of EPS was high in patients on PD for 8 years or longer.
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Cumulative Incidence of EPS
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Scottish Renal Registry

Brown MC et al, CJASN 2009: 4: 1222-9
Petrie MC et al., CKJ 2016:9:624-9

m Scottish Renal Registry 2000-2007, n:1238
m Followed to 2014, EPS: 35 (2.8%, 13.6/1000p.y)
m Acidic conventional PDF (include 3.86%)+Ico

Cumulative Incidence of EPS
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66%
29%
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S57%
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66%
57.1%



Scottish Renal Registry

Brown MC et al, CJASN 2009: 4: 1222-9
Petrie MC et al., CKJ 2016:9:624-9

m Scottish Renal Registry 2000-2007, n:1238
m Followed to 2014, EPS: 35 (2.8%, 13.6/1000p.y)
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Neutral, low GDPs PDF

M) ' eritoneal Dialysis lnterna , NP
0i: 10.3747/pdi.2013.00074 Copyright © 2uis 1nternationat >ociety

PDI, 2014;34:766-/4

ENCAPSULATING PERITONEAL SCLEROSIS IN THE ERA OF A MULTI-DISCIPLINARY
APPROACH BASED ON BIOCOMPATIBLE SOLUTIONS: THE NEXT-PD STUDY

Masaaki Nakayama,!? Masanobu Miyazaki,? Kazuho Honda,* Kenji Kasai, Tadashi Tomo,®
Hidetomo Nakamoto,” and Hideki Kawanishi®

Preservation of EPS by Low-GDPs solutions

Neutral solution and Extraneal for present PD

outcome in Japan (NEXT-PD)

Clinical outcome of patients on new PD solution

Prospective observational study

Patients who started PD by neutral solution and/ y
Incidence of EPS AT
Registered facilities :55 centers, 1,358pts |



L Neutral, low GDPs PDF

Next PD study: neutral Low-GDPs solutions In Japan
Nakayama M et al., PDI 2014;34:766-74

Multicenter prospective observation study, 2007-2012, 1338 in 55 center
started PD by neutral solution and/or Extraneal

PD duration:67.3%18.8,
EPS:14 (1.0%), 2.3/1,000py, after withdrawal PD 3 (21.4%)

Number of EPS patients
w

<1 <2 <3 <4 <5 <6 <7 <8 <9 <10 >10 PDduration
(years)

EPSrate  0.31% 0.55%  2.30% 1.20%
(1/324)  (3/541)  (9/390) (1/83)



Encapsulating Peritoneal Sclerosis in Japan: A Prospective,
Controlled, Multicenter Study

Hideki Kawanishi, MD, Yoshindo Kawaguchi, MD, Hiroyoshi Fukui, MD, Shigeko Hara, MD,
Akio Imada, MD, Hitoshi Kubo, MD, Masao Kin, MD, Masahiko Nakamoto, MD, Seiji Ohira, MD,
and Takao Shoji, MD, for the Long-Term Peritoneal Dialysis Study Group

Acidic PDF: AJKD 2004

Background: Encapsulating peritoneal sclerosis (EPS) is recognized as a rare but serious complication o
eritoneal dialysis (PD). The aim of this study was to determine the incidence, clinical features, and mortality rate o
PS. Methods: The authors requested the registration of all PD patients in facilities across Japan where more than
0 patients were treated with PD in this prospective multicenter study. During the 4-year study, the incidence of EP
as observed in the enrolled patients. Results: A total of 1,958 patients who were treated with PD in 57 facilitie
ere followed up from April 1999 through March 2003. EPS occurred in 48 patients, corresponding to an overall
ncidence of 2.5%. In 33 of the 48 (68.8%) patients, EPS was found after discontinuation of PD. The incidence (and
ortality rate) of EPS was 0%, 0.7% (0%), 2.1% (8.3%), 5.9% (28.6%), 5.8% (61.5%), and 17.2% (100%) in patients wh
ad undergone PD for 3, 5, 8, 10, 15, and more than 15 years, respectively. The recovery ratio with total parenteral
utrition, corticosteroids and surgical treatment were 0%, 38.5%, and 58.3%, respectively. Eighteen patients (37.5%
ied, 22 (45.8%) recovered, and the status of the other 8 (16.7%) remained unchanged. Conclusion: The results o
his prospective multicenter study showed that the incidence of EPS was 2.5% within a 4-year observation perio
nd that two thirds of the cases were diagnosed after discontinuation of PD. Because of the current progress in
iagnostic technology and therapeutic methodology, it appears that PD can be continued successfully with an
cceptable, low risk for EPS for at least 8 years, whereas stricter caution is required for patients receiving PD fo|
onger periods. Am J Kidney Dis 44:729-737.
© 2004 by the National Kidney Foundation, Inc.

Peritoneal Dialysis Internationai, nFress UBY0-8000/ 14 33.00 + U
¥ /

doi: 10.3747/pdi.2013.00074 Copyright © 2014 International Society for Peritoneal Dialysi

ENCAPSULATING PERITONEAL SCLEROSIS IN THE ERA OF A MULTI-DISCIPLINARY
APPROACH BASED ON BIOCOMPATIBLE SOLUTIONS: THE NEXT-PD STUDY

Masaaki Nakayama,'? Masanobu Miyazaki,? Kazuho Honda,* Kenji Kasai, Tadashi Tomo,®
Hidetomo Nakamoto,’” and Hideki Kawanishi®

Low GDPs PDF: PDI 2




" JE
Acidic vs Neutral PDF in prospective observation study

Acidic, Kawanishi Neutral (NEXT-PD)
AJKD 2004 PDI 2014

Facility/patients 57/ 1958 55/ 1338

Follow 4ys 4ys

PD durations 114.3+44.1 67.3+18.8

after withdrawal 33 (68.8%) 3 (21.4%)
EPS grade Il 1:9,11: 4, 111: 1
Recovery of non 11 (78.6%)
symptoms
Mortality EPS related 37.5% all-cause 35.7%, EPS
ela %

[Neutral, Low GDP solution may be prevented EPS }




Neutral-pH, LGDP Peritoneal Dialysis Solutions : A Systematic

Review and Meta-Analysis

Yohanna S et al. CJASN 2015; 10: 1380-1388

m Effect of neutral pH, low-GDP PD solutions on D/Pcr

Neutral-pH, low-GDP Conventional Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
balANZ 2012 0.67 0.09 37 0.67 0.08 47 19.9%  0.00 [-0.04, 0.04] I
Cho (2013) 0.67 0.09 32 0.66 0.08 28 17.8% 0.01[-0.03, 0.05]
Choi HY (2008) 0.66 0.1 38 0.66 0.11 30 15.4% 0.00[-0.05, 0.05] -
Kim SG (2008) 0.72 0.11 36 0.64 0.08 33 17.1% 0.08 [0.03, 0.13] —
Kim YL (2003) 0.66 0.08 16 0.64 0.09 10 11.0% 0.02 [-0.05, 0.09] —_
Lai KN (2012) 0.71 0.1 58 0.65 0.13 67 18.7% 0.06 [0.02, 0.10] —u—
Total (95% CI) 217 215 100.0% 0.03 [0.00, 0.06] <

- 2 : 2 _ - = 1 I } t i
Heterogeneity: Tau® = 0.00; Chi* = 11.62, df = 5 (P = 0.04); I = 57% s 2025 ) 055 05

Test for overall effect: Z = 1.99 (P = 0.05)

Favours [Conventional] Favours [Low-GDP]
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Scheme of prevention & treatment for EPS
Kawanishi et al., Adv PD 2001

Biocompatible PDF

Pre-EPS Perltoneall deterioration Brevent Peritonitis
Fibrosis/Sclerosis - | TamoxXifen
Inflammation stag
<=== | Steroid
Fibrin deposition <+ Derjtoneal lavage?
i
Encapsulation stage EPS . Tamoxifen ?
v

lleus stage lleus —=— Surgery
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Prevention and Treatment for EPS

b g
\\\ S Q.\," “ Z

Fibrosis/Sclerosis Encapsulation

d Prevention

N

Biocompatible PDF

Peritoneal lavage

-

Tamoxifen

Treatment

Steroid

Surgical enterolysis

/




Prevention of EPS

m Biocompatible PDF

m Low peritonitis

m Low glucose PDF: good fluid control

m Adequate PD prescriptions and maintenance
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Effect of Low GDP PDF In Rat Peritoneum

Mortier S et al., Kidney Intern 67, 2005
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Effect of nutral pH, bicarbonate/lactate PDF in Rats
Peritoneal leucocyte Mortier S et al., Nephron 101, 2005

Peritoneal leukocyte = stimulate LPS = response

Physioneal 1.36% pH 7.4 osm 344 bicarbonate/lactate
Extraneal (Ico 7.5%)  pH 5-6 osm 284 lactate
Neutrineal (Aa1.1%) pH®6.7 osm 365 lactate
AA/Glycerol pPH 6.6 osm 468 lactate

Conventional pH 5.5 osm 344 lactate



Effect of nutral pH, bicarbonate/lactate PDF in Rats
Peritoneal leucocyte Mortier S et al., Nephron 101, 2005
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Prevention of EPS

m Biocompatible PDF in Japan
2000, Neutral/low GDPs lactate solution
2004, ALL PDF Neutral/low GDPs lactate solution
2016, Physioneal



Peritoneal Biopsy Study Group of JSPD
Hamada C, Nakayama M et al., J Artif Organs 2015;18:243-50
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Effect of Low GDPs PDF in peritoneal morphology

Kawanishi K, Honda K et al., PDI 2013; 33:242-251

m  Acidic PDF 12, Neutral PDF 12, new PD 13
m Thickness of SMC, Vessel density, AGE accumulations

Pre-PD Neutral

< 7 Thickness & fibrosis |

AGE accumulations |

D31 | |
' - . \\fessel density 1 ??
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Effect of Low GDPs PDF in peritoneal morphology

Kawanishi K, Honda K et al., PDI 2013; 33:242-251

m  Acidic PDF 12, Neutral PDF 12, new PD 13
m Thickness of SMC, Vasculopathy L/V
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Effect of Low GDPs PDF in peritoneal morphology

Kawanishi K, Honda K et al., PDI 2013; 33:242-251

m  Acidic PDF 12, Neutral PDF 12, new PD 13
m Thickness of SMC, Vessel density, AGE accumulations
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Effect of Low GDPs PDF in peritoneal morphology

Kawanishi K, Honda K et al., PDI 2013; 33:242-251

m  Acidic PDF 12, Neutral PDF 12, new PD 13
m Thickness of SMC, Vessel density, AGE accumulations
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Controversial of Vascular density and Peritoneal
Permeability on Low GDPs

m Acidic PDF = Low GDP PDF

Thickness 1 Thickness —

{Vasculopathy T} "Vasculopathy — )
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EPS Surgical case from 1993 to 2017
Cases 243, Total surgeries 318 times

Case
40
35 [ 1 Re-surgery
30 Bl First surgery I I
25 [
20 I
15 = I ] I -
10 = 0
5 = 0 B = -
O I
93 94 9 9% 97 9 992000 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 year
—

Low GDP PDF
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EPS surgical case: 243
Strat of PD: acidic vs low GDP PDF

N 227 16

Age, start PD 40.21+12.5 51.94+13.3 1.0

PD duration (M) 132.1+43.1 64.7+32.5 <0.0001
Peritonitis (time) 2.0Xx1.9 24+1.8 0.78
Observation (M) 89.3+66.9 45.8+26.1 0.0052
Outcomes Survive 98 12 0.1

Other death 64 3
EPS death 60 1
Unknown 4



Assessment of severity of intestinal damage
The peritoneal calcification grade on CT

Grade 1<50% Grade 2 50-80% Grade 3 >80%



The peritoneal calcification grade on CT,
Strat of PD: acidic vs low GDP PDF

M) s

0.75]
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0.25]

0.0
Acidic, <2004 <> Low GDP, >2004, n16

v 2 P<0.0171



Assessment of severity of intestinal damage

Degeneration/deterioration grade of small intestinal wall

Grade 1: mild abnormal and soft; Grade 2: whole circumference/partial degeneration

In several part, especially in the ileum; Grade 3: highly degenerated in almost all aria,
Upper figure; before enterolysis, lower figure; after enterolysis

o /

Grade 1 Grade 2 Grade 3



The peritoneal degradation grade in surgery
Strat of PD: acidic vs low GDP PDF

1.00
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0.507

0.25]

S e ) 1 Total

Aridir 200" 4———N 1 .. th, 22004’ nlé
EPS development on Low GDPs-PDF

= Peritoneal deterioration may be lower P<0.0001
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EPS surgical video, MS, 2010/7/13

Acidic PDF

PD duration : 186 months, EPS caused by peritoneal sclerosis
EPS : 68.1 months after catheter, Operation : 5.4 months after EPS

\ \ ,yw
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EPS surgical video, MS, 2010/7/13
PD duration : 186 months, EPS caused by peritoneal sclero

Acidic PDF

IS

EPS : 68.1 months after catheter, Operation : 5.4 months after EPS
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Neutral PDF

EPS surgical video, KF, 2016/2/9

PD duration : 125 months, EPS caused by peritoneal sclerosis
EPS : 11.5 months after catheter, Operation : 2 months after EPS
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EPS surgical video, KF, 2016/2/9

Neutral PDF

PD duration : 125 months, EPS caused by peritoneal sclerosis
EPS : 11.5 months after catheter, Operation : 2 months after EPS
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Conclusion

m Neutral low GDPs solution has been shown to prevent
peritoneal deterioration in morphology and reduce the risk of
EPS development in clinical study

m Although the risk factors for EPS are multifactorial, the use
of low GDPs solution may be involved in the reduction of
EPS risk.

m For prevention of EPS

Biocompatible and adequate maintenance of PD
patients



EPS 1s no longer
recognized as a fatal complication.

Thank you for your attention



