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Clinical evaluation of cases with massive ascites accumulation after discontinuation of CAPD :
an attempt to establish the concept of the pre-sclerosing encapsulating peritonitis (pre-SEP) state

Kenji KASAI, Hiroyuki TERAWAKI*, Yasushi OTSUKA*, Akihiko HAMAGUCHI*, Makoto KONDO,
Yudou TANNO*, Yoichirou HARA*, Mayuri ICHINOSE, Yoshindo KAWAGUCHI*, and Tatsuo HOSOY A*

Department of Nephrology, Fuji City General Hospital, Shizuoka,

*Second Department of Internal Medicine, Jikei University School of Medicine, Tokyo, Japan

Sclerosing encapsulating peritonitis (SEP) is a most serious complication of continuous ambulatory
peritoneal dialysis (CAPD). Although the criteria of diagnosis and guidelines for therapy of SEP have
been proposed by the Japanese SEP Study Group already, SEP is refractory to treatment when the disease
process is complete. It is important to detect the latent phase of SEP (pre-SEP state) in order to treat
patients at an early stage. We evaluated the characteristics of ascites in four patients with massive ascites
accumulation after discontinuation of CAPD. Age and the duration of CAPD of the subjects were 53.3+
9.7 years and 126.5+6.8 months, respectively. However, the patients were withdrawn from CAPD because
of peritonitis or ultrafiltration failure. We also followed cytokines and parameters of collagen metabolism
of ascites in two patients during adrenocorticosteroid therapy and conducted a histopathological evalua-
tion of the peritoneum of an autopsy case who had died of pneumonia.

Ascites seems to be exudative because of the high concentration of protein, cytokines and parameters
of collagen metabolism such as interleukin-1/, interleukin-6, transforming growth factor-4,, procollagen
3 peptide, and type IV collagen 7S, the levels of which were 21.3+9.3 pg/m/, 8,153+7,327 pg/ml, 6.7+
3.6 ng/m/, 89.3+67.8 U/ml, and 59.0436.2 ng/ml, respectively. The histopathological findings of the
peritoneum from the autopsy case showed dense fibrous tissue permeated with inflammatory infiltration
and widespread infiltration of fibrin. These findings suggested that the peritoneum was inflamed when
massive ascites accumulated. The amount of ascites and concentration of cytokines and parameters of
collagen metabolism of ascites diminished during adrenocorticosteroid therapy.

We concluded that massive and refractory accumulation of ascites appearing after the discontinuation
of CAPD should be regarded as a sign of the pre-SEP state, and prophylactic treatment should be started
at this stage of disease.

Jpn J Nephrol 2000 ; 42 : 346-352.

Key words : continuous ambulatory peritoneal dialysis, sclerosing encapsulating peritonitis, adrenocor-
ticoid therapy, cytokines, collagen metabolism

[l

" I tis  SEP) I3 ZWiHHENTETL S oD H 2 b D DY, FaHSE
' RAZ 20, ZWHHEE LT h S 0155 1% 8 % 15 o
BRI 2% (sclerosing encapsulating peritoni- 22, L7z#35>T, % OFiEME% B LY, wiEEx BB

i

LSRR B IR R R IR RIS R R 2 (PR 12 4 4 17 H32H)



MR 9 & 347

5ZLICEo>TSEPNDEREFIT 2 I ENEETDH
pEFEzZ6N5, LL, BIfEETOL Z 5% DORERIIHE
LN TR,

—77, RIH CAPD kGl 23 IMWENT I AT L 1B I8
KR % &3 2 E PRI NS08, ZORBIZOVTO
FHIEHS TR v, FEHF S T DOERED SEP fEE A
DHTELRE (57 SEP IRFE % 7213 SEP ¥EfiIRFE) TH 2 L ME
L, ZORHSHOIERE, FEAROMRIC DWW TR ZINZ 72,
HREDS LD 2HNCIFEIEKERAT v FEOEEG %R
&, BEAKFDOIA N A e QR ZFHMML, * DK
EZRIC DOV THRET Lz, &7z, ftiod 1Tk CAPD
IEER KB D36 & o 7o R BT L 7 iR CFET L7
7e®, HREMTL, BEEOREABREORE 21T -5 72

NRH LU HE I

1985 4£ 10 H 2> 5 1999 4 2 A % T & L2 b
2T CAPDIZEA H 5 W ITEH S 2 BB A 2B 66
Blo > 5, MPENTIEELT L IERNE 10 T - 7z (Fig
Do 2D %, MIEENATERICHEARE R N E G2 H B
Sl IHERE A BIRRD, AMETOXMRE L, B
20, M2, FRIES33E9TETHY, WY
BERBIIISME R BRIRE R T - 72 (Table 1), HHHEITER] 3
TEHETHY, LFFE TLERMELZAL Tz, K
FEFNI IMAEENT IR D.OfE I 2 S 72 L, BREIC LD
—RFEIE L7z b O DR Z&H L THT Lz, WROME
REEEREEIL 1~2 B Tho7203, FEF 1 TIEHTO TRER
U 7z i % 328% 12 CAPD 2142 Z L2 % o7z X
% CAPD #s5HHRHIE 126.5+68 Z HTH YD, TR d
10 %288 2 Tz, CAPD kDRI, FEF] 1 3k
W & 280 EERETH Y, Mo 3 HlERIEEN ST
BHotzo CAPD b S JEKEFREDNAS 070 5 £ T2
W 1~4 A HEEL Tz, EGIL, FEFI2 B X OHERI 311
BIEREAT uA FEIEG I T2, FER 3 IEHTHRO &
LI DITR D7z OFET Uiz, GER] 4 IXRIE B
AT uA FELEGEFICKTELEE L2720, GEG
3EBEE LT NGEFICMMENT 217> Tz,

2O 4 GIOEGRRES, KRR OIMRA L F e, B
K—tR A, BEAKFY A b A v B X ORBERERH~ —
& —, $7xbb interleukin-18(IL-143), interleukin-6 (IL-
6), transforming growth factor-4, (TGF-4,), procollagen-
3-peptide (P-3-P), type IV collagen 7S J&4EE 2 |IE LIz, &
D9 BRER 1 B L OER 2 TREIBELEA T 04 NERS

~Undergoing
42 cases
Positive Renal
— selection —— transplantation
64 cases 2 cases Transfer to
hemodialysis
10 cases
Total rg?mber | Drop-out
— 2 cases
CAPD patients Died
66 cases 10 cases
Negative )
| selection —— Died
2 cases 2 cases

Fig. 1. Etiological characterization of CAPD patients
of Fuji City General Hospital from October 1985 to
February 1999

66 patients were enrolled in CAPD program. 64 cases of them

chose CAPD over hemodialysis and we called this group of

patients “positive selection” group. 10 patients of this group
were transferred to hemodialysis because of ultrafiltration loss
or peritonitis and the other |0 patients dropped out because of
death. However none of the patient has fallen SEP until
February 1999.

Table 1. Demographics of the patients

Case | Case 2 Case 3 Case 4
Age(year old) 42 58 64 49
Sex Male Female Female Male
Origin CGN CGN CGN CGN
Complications None Bronchial Pneumonia, Ische- None
asthma mic heart disease,

secondary hyper-
parathyroidism

Peritonitis | | 2 |

CAPD periods 121 121 129 135
(months)

Cause of Peritonitis  UF loss UF loss UF loss
drop-out

Duration | 4 4 |

before ascites
accumulation

(months)
Therapy Steroid Steroid Steroid None
Outcome Hemodialysis Hemodialysis Death from Hemodialysis

pneumonia

2 X BERREIR L EAT O S~ — 7 —DHER 2 MRET L
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1. BEKEFBEFANDEERNE RS L UIRKATR

MEIREFRT R CIE, AR B C FIE L 7ER 1 T
B O [ IMEkEZ% & CRP OB E, EH1, 2 TERE
DR H IMfE % 78 & 7z (Table 2) . FEH 3 T3 &HF L 72 fifi
R X 5 HIMERKES & CRP M b & BT FES
REAIMESZE L <, B ORWRREIC X 220 % 35
5 LW TH o7z,

MEAK— MR A TR BRI 3951.0g/dl 2R L, Y
2NV Y RS & 72 3RHERIT 2 B 7z WEFT R O%
SN IHER 4 ZERVTW IR b B TS ORI
B2 FR, FER 3 TIZEIMBRD HER % - 72 (Table 3),

fgAkdi o IL-18, IL-6, TGF-3,, P-3-P, type IV collagen
TSEEIFZFNFN21.3493 pg/ml, 8,153+7,327 pg/m/,
6.7+3.6 ng/m/, 89.3+67.8 U/ml, 59.0+36.2 ng/m/ 2R L
7z (Table 3), HEEHIMEARITHDRENEE TH Y, Kb
FECHEARDEER UIER 4 T IL-18 2R &, BEAHO
B~ —h —Z 4 PIP R IEMHETH > 7z,

2. BIERERT 04 FEREZROEEKRZE

BIEREATuA NEORGETo13F05 5, RIW
R A B U 2 72 2 B DREEIRRSE L AR DY 4 b A4
VB X UOBERHERH# ~ — 2 — DB 2R,

(BEFI 1) CAPD ke 10 4 TR B < & 2 JEER % 5%
fiE, PRHEIE TS5 L2 \wiz o, Tenckhoff catheter %
WE LTz, PIERIOEREGIC X VEIXHER LY, BEDOH
MEkHEZ% & CRP B, Vo 7z A LI fEAs
HOEML7z, 2ok, BEAROREERME, BE&RZHcT
BEEERARD SR N &, X5 I 3B EHAFIC R
LZwZ & 2HEZN L, prednisolone (PSL)30 mg/H D%
B G 2 70, IREFHIRERIEARDORD £ &b icfikfog
FE~—2 — 13D L7z, PSLpikic X v HENE #&
5RHETE 2% 2 o, RIECEAINS AT
HE, PSL 364 Hilkik 58Ik Lz, £ D%E
RO IFFED S, WLEEROFF 2 & 7% < JHEF I RE L
w3 (Fig. 2),

(EEAI 2)  FRAMEEAN S D 7z I MBEEITH 4 7 B
THEERIZN 27 2, B CT, EEERAE TRE O EARY
HeRotc, EHI1ICxW», BIEREAT oA FEOE
5% B4E U7z SEEIR O 2% 13 7% <, methylprednisolone
1,000 mg X 3 HE D7)V A EEED 5 v id 500 mg O 8 FEN
B G xR A, —RERUEE R ROz, MR 1 L FRRICEK
Ho&fE~—7 —3RIBEEA T 4 FEOBREEOZE

Table 2. Laboratory data
Case | Case 2 Case 3 Case 4
WBC (/mm?®) 9,500 6,600 12,600 5,000
Hb (g/dl) 7.1 7.6 7.6 1.6
Plate (X 10*/mm?) 30.3 28.7 13.4 22.7
GOT (lu/1 23 15 20 15
GPT (/) 29 6 2 17
LDH (lu/) 148 208 398 147
ChE (/) 85 107 70 158
T-P (g/dl) 6.1 6.6 4.9 7.9
ALB (g/dl) 2.6 3.1 |.6 4.3
BUN (mg/dl) 60 47 47 38
Cr (mg/dl) 14.4 10.7 7.1 9.4
Ca (mg/dl) 9.7 10 7.1 10.6
P (mg/dl) 4.8 6.2 2.9 5.4
T-CHO  (mg/dl) 103 195 126 160
B.-MG (mg/1) 41.2 30.1 33.3 -
CRP (mg/dl) I.5 0.2 14.4 0.5
ESR (/hr) 73 - 68 75
Table 3. Findings of ascites

Case | Case 2 Case 3 Case 4
Specific gravity 1.034 .03 1.023 [.035
pH — 8 7.5 7.5
Protein concen- 4.6 g/d! 4 g/dl 2.5g/dl 4.6g/dl
tration
Rivalta reaction (+) (+) (=) (+)
Fibrin (=) (=) (+) (=)
Red blood cell 50~99/HPF 30~39/HPF |00 T /HPF  —
White blood cell | ~4/HPF | ~4/HPF 5~9/HPF —
Round cell | ~4/HPF | ~4/HPF | /HPF
IL-1 & (pg/ml) <7.8 — — —
IL-13 (pg/ml) — I 24 29
IL-6 (pg/ml) 8,480 4,720 18,200 1,210
TGF-, (ng/ml) 10.5 5.25 8.69 2.29
P-3-P(U/mI) 120 41 170 26
Type IV 85 32 95 24
collagen 7S
(ng/ml)

W —E L TEE L T w7z (Fig. 3), BifE, PSL 10 mg %5
HWHRHTH 228, —HEhNL 72K O&fE~ — 72—k
HOBMEMC D 25, B CT LS OfE, HELDK
7z <, BRI ERICD 2,

3. ERBIDIERERRR

FEB 312 BV CHBREF PN 138 2 1 o i K
2, I, PUEoEREZROO7 4 7V vicEbRT
Wiz, BEOBE IR sNEroTs, L7407
V& B EFZoNDRRYONE 2D T2, MRRFEH
IR B & O BERIBERR I ARAEMEIEIE 2 38 7o o BBEIIEHE
D—E % & CBERIFEEC ISR Y B S 72 72 Wi 23
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Fig.2. The clinical course of case 1 after prednisolone (PSL) administration
The amount of ascites and concentration of interleukin 6 (IL-6), transforming growth factor-
1 (TGF-£,), procollagen-3-peptide (P-3-P) and type IV collagen 7S(Type IV col-7S) of
ascites changed in proportion of the dose of prednisolone.
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Fig.3. The clinical course of case 2 after corticosteroids administration
The amount of ascites and concentration of IL-6, TGF-2,, P-3-P and Type IV col-7S of
ascites decreased after methylprednisolone pulse therapy and intraperitoneal administra-
tion(l. P.).

EL72b DD (Fig 4a), HEABEE D L WEEICIZ~ 7 0 WIERICEEL TWwW B 21T Tk & (Fig. 4c), Hc k>
T7r7=YBIOTY ANKROEFEL WREHEEFE D - (Fig. R I 7% o TERmICEH L Tz (Fig. 4d),
4b), 74 7V UV RELZFNCHHELTE Y, MRHEHMAORM
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The peritoneum shown dense fibrous tissue permeated with inflammatory infiltrate of variable density(a, b). The deposition of
fibrin was observed in various degrees(c, d).
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SEP i3, BlfEbhbh o EE T % CAPD FEIC BT %
HEEOGHHETH 29, SEP 3% < OHE RN CAPD
EFEFI 2 o, RANEE S LEAEEER 2 HR & L
T CAPD Ziik L7:%%, 2~I18 7 H ORI FHIET 5%, H,
EDOZWEAEC T T A Ly DRI L, JH5A5EK
L72RTET SEP ORZMMHEE T 50 ZDRETIE I TIc
FERAECICE LD 2, MESHEETELNLTVWS &
Fzoh, ZORBCELVIFLFIRGE % £ D suppor-
tive therapy % & 297, G KB 217 5 0" OFER %38
SNBEILICRD, WTNLOWBEECLTHEZEARICE
K EHEZ#ENE 2 L2n ), CAPDEEREOREELL T
BHEVICKERBREVWDEL 22K, LIAR-T,
SEP 23585 3 % Hi D BeRE T & 20 D F R 2 G5 %17 5
ZEWERETH D, BAEETD L I % SEP O FFEHER T
STV, BEOBEERL T L EITIEHE:
RIENRIGHH I 5> TR I ENRTFEEINS, HEICLST

FIERE R D7z CAPD k4%, BEAKEFE »3 RS U 72 [
JRZADSHEAT U 72 ATREME DS /R & 1 2510, JEZKBT#E 13 R4
IR & 5> T CAPD 2k U2 fEFNIC H 389 & 1,
FEREDFEREZ R L T W 2 AJREMDS S 2,

IO VCOKRETIE, CAPD iRz g L - EAk I
WIN D EARENE {, WE TIERINERE ZHERD, Y
NIV RIS F T2 I SHER O 2380 272 ¥, BHEEK
DHRERL Tz, HIMMEkIEZ, CRP OEMHALZ ED
EHM R RIERIG RS EERoZwb o0, BARRE
COR, BECEAESIR I >TWwE I E2RBEL TWY
5, S5, FARRICHIES NI KT OREEY A b A
Vb HOIRBESERB Y — — 13, BIBEEAT o4 R
FOBGIC L > TEF L, MRORIEZ T Tk < Mz
KL T B ATREME D B %, TL-6, IL-148 13 M5 2
fa, B~ u7 7y —YhoRland A v 4> Th
219, IL-6 IZJEIER OB X WEm 2 E L BT 2 2
ERHEIS N, WEERFGIER: O M S TR & O
HEARBENTWBY, 72, IL-18 13X TNF-a LHFHL
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T, FREROBHEEZEES T2 EBREINT LB,
TGF-4 i fibroblast i EFH L, I, III, IV# collagen j#
TS 510, JEREH ARG O IETERIH Y & 7 L
TSEP NOH#BICHE T 2H6ENH 5, F i, FHHE
S IR R R E B T Ak H @ procollagen ITH & Of
IVHI collagen Y2 FR L TWB I L 2H{EL TED,
HERE DffHEAL & DBIEN R SN T 2, 4BIDEKF O
EEIEER ERL T3 2 ki, CAPD Hk& o gkl
HKRIC SEP ICE 2RV EITL DDOH 5 2 L 2B NI 2
EEZoNb,

& 512, CAPD Huik#&, Jfigic THT LIHER 3 O
PRI R T, WHRAIC SEP L2+ R X RETIE R
Mol b DO, AN IZFEEOBICFED 5h 5 2B
ERELTW, T4bb, L LIERELERKCs 2o
77 =Y BLIOY EBEL, 74 70 Ml T
Hid o R#REME T, A0S & > THEX RREICED 5
iz, BHEMELOE 2 SRR L REIEEH & 21
Hix 5 b OO, CAPD H L1 O BEKEE R IR O K iE
DR L, L7 4 70 ik > TEEDER ST T
WL HREE R R T AR L F 2 Sz,

PLED & Sz, BEZKFRRZ 0 Tk < BB O R R R
iR b, EENERLA VY ZERE2ET 2 DI
SEP R DHIBRS (A SEP IR % 7213 SEP #EfIRAE) 13
FET 5 2 EHES Nz (Fig 5),

CAPD 1 [F 2 2 JEKIFE 358 0 & NI EF] 3 X TS
SEP ZFHET 5 L 3RS KW db DD, SEPFHEIEDY A~
DEW EFH 2 5 NTERN I Z OB & 5 2Otk %
HLDLEDND D, EH 1 BIOER 2 128, BIEK
HA 7 w4 FEIL CAPD Hk 2 O EAKN % B S
ko~ —h — 2P s 5 2 LRSIz, 2
DFERIL, AFID Z ORBHO O KEEIH L, fKEE
WESELHEEMEERET 2H 0D EFZ 5Nz, Junor
SOOI, BRI S T CIREIBEE A 7 o4 R
b BV I3 FIEIIHIFI OB 553 SEP OJRRE 2 EL 5 5 &
DOMEN L INT WL, Lanl, SEP L OZK»%
BA VY RAEROHEEZ > TRENTED, ZhET
D ZAHFHHBRGORALBIRES N TRV, —77,
H 5203 bkRIC L 5 7 v » OBEERE € 7V 2 7EK
L, BIBEERT a4 FEOBRGHIEEE #HiEL - 2
EERHELTWD, RERSE-EO ZEZIH L, g
ZRHIET 2 2 & 2T BT EF 2 S i,

SEP OFETFHF DA & L Tl 521k CAPD Hik#%
b Tenckhoff catheter Z#®RE L7 % £, 1 H 1 [EERKED

Ultrafiltration loss peritonitis

Discontinuation
of CAPD

Inflammation

Pre-SEP state of peritoneum

Adhesion of intestine
SEP ileus
Fig.5. The clinical course of sclerosing encapsulating
peritonitis

SEP is diagnosed based on clinical symptom of ileus. How-
ever, before serious adhesion of intestine is completed, pre-
SEP state should be present, when peritoneum is inflamed
and massive ascites appears after CAPD is interrupted.

JEREN G 2 3 A T %, BRAMERA 21 X 5T CAPD
EHIEE &2 2 2 R WIEFNCIZERITH 2 aJEEMER H %,
Lo, EYTh b catheter DEGBERET 2 2 £ DEL%
TG 2 LB D B, FTo, HIERGLEER L & O
HED 7z 1T catheter ZFE T 22 2R WEHL, H A
T catheter OFFHA Z1T> T E THEFEEIT O RE », HikF
MTREmEET L dREECH 2, —H, BIEKEAT 0
4 PEBRGICBEL Tix, MIEERSEEL TR naIe
FEREHES R 2 I EBEREN DD, S5, RI%
Loz Zz 0BWERICS T 2 BN LETH Y, FHCHE
PRIGIERNC S T 2 G EREIC R E 2 %2 2700, ED X
9w fEED R 7% SEP PR TH 5 2p, SH S 51K
HEMZBLENDH S, LirL, WFLOFEIIBWTD
A vy AEREE T S0, T74b 5 SEP HEREAOFTERE
(7 SEP {RAE & 72 13 SEP #EfiiRAR) 1o 2 Bss L, SEP
ANOHEREEHIET 2 2 ENEETH S, SEP BHEA LG
BHETH 5 Z L IZME VWD, #EYILxfitz & 5% 51
AEXTRTE ZAREDH D, S L HE» S DM
ANEER T LEND 5,

w ®B

CAPD 1 1k %% o 8 K 1 ¥4 1% SEP i | ~ @ Hij B B (7]
SEP {RF& & 7213 SEP ¥Efi§IREE) Th 2 WIEMEH H D, SEP
FE 2 BHIE T 2 72 1213 2 OFRHIC Y] 25 15iR 2 MG T 5
ZEDEETH D,
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