A8l A] | A139 A 3 E 1994

o $4dF) 23k CAPD B39 A4 1%

At oot Waetad

spyH - w8 - 5

M L

A&4] oei8a54 (CAPD) A&F wAgsk:e &
g kA ZleA el g]le, 2 oodadl
=7} A3 ZFasdevt obx CAPD A& &
FARe2 ol UH®, CAPD Hutole] AdF
2 diiEe] AFA EHdeldd, olF < 2/37t 2
FFdT oA QAT vlnA A3z FYAA 8
o ukgo] Fouf, veiA < 1/3E AAFe 2¥w
A 5ol 4 Bt ATl Adka, $AA
K gl £3] Ag3led FUEPE 7o AA} o} 3}
A A Foht B $FPAel AEsEE 2
e F5Y PIF5E 2 A9 webd a7
+ATF A Ege At 2700 A Aw
A Al$E ol o §#AY el Folng F
83k,

olof MAlE2 CAPD #xlollA WA aggAT
Foll o3 Babd 56eiF Ao 3l o F9 WU
T3, A4, 7S Y R E FYAoR xAR)
o} ¥ 33l vloje,

od W Yy

1988 2938 1993 297X Ao FAEL
of Wt 383 CAPD ¥uted &= s1gu] 27
wjzol wjofgAolA YA TFFIt 2F TATFE &
s 5600 E e sk

CAPD 3ulde] Axkr|EE @ FAHujefo] &<
o2 Eetsio] wiedje] WAF47} 100 /mm® o] 4ol
2, Q%% Y H8%e] Slor, @FAHuYY 2
& G e dloksle gl AEHe 54 A
£7% Holx 2717] o) glgwl2 3t

o -E28 - d¥E

CAPD Aol A B 533 34 e 4l
o] ARt 7p el UARE AN YIS
i ¥ A wiA et MacConkey wiAlol 6lz
AZ319lx, =% thioglycollate brothe] &F3}e
37°C, 5% CO, &&7joll 7~1097F wiF3lich

a7 SATF o3 Sl dAA4 o AT
£ 7] 98 B, 24, FE W AASY d4F
A AEE z2A89x, 55 4%, i 45 3wy
f5-2) oL E ZABIAEL FAlel W B
HALAA A #BogsledA el BHAF FFE 2
A3t e,

CAPD Eutde] As+ dxlA ez cefazoling
netilmycing 272 Foslglon), 8o 4o
SAY, deddFe FAA FaAdel whebd 344
cephalosporined] &4, =+ ¥4 penicillina
A Foz aAHck FAPH B HEgsAL A
3 Fo] HAH Aol ZHE A AL

Batodol Balxl Ak Euped A5 s P
Foll dgse} AME AS2 dged, EuEde
AAsE dAEH}E2 AR e YEFH 4
¥ 4F oo AHE w2 A,

< o

28 SAFFol 2% CAPD £t 509 gl
(3= 304, <= 209, HFAHL 44.2+13.54) )
4] 568) wA=glewn, o] 7|7} Fab WAT F 2503
9] Eutado) 22.4% % XSl @Al g%
Eulode wb olAe] ofm] WF 4.9+4.13]¢ A3
ot g AYsged, Hutd AR HE
CAPD #2717+ 20.0420.37K9 ]2t} (Table 1),

el APz shdATAAI 0] 41(82%) 2
2 73 gsten, o9 9axd 59%(10%), AAY 2
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Table 1. Characteristics of Patients

Table 4. Symptoms and Signs

No. of Gram-negative peritonitis: 56 cases
No. of patients: 50 (male 30, female 20}
Mean age: 44.2+13.5 years

Duration of CAPD: 20.0+20.3 months
Episode of prior peritonitis: 4.9+4.1 times

Table 2. Causes of End-Stage Renal Disease

Causes No. of patients (%)

Chronic glomerulone-

phritis 41 ( 82.0)
Diabetic nephropathy 5(10.0)
Renal tuberculosis 2( 4.0)
Polycystic kidney disease 1( 2.0
Reflux nephropathy 1( 2.0

Total 50 (100.0)

Symptoms & signs No. of cases (%)

1. History
Cramps 45 (93.8)
Nausea 13 (27.1)
Vomiting 9 (18.8)
Diarrhea 4(8.3)
2. Physical examination
Tenderness 31 (64.6)
Rebound tenderness 27 (56.3)
Fever 19 (39.6)
Decreased bowel sound 10 (20.8)
Guarding 6 (12.5)
Localized tenderness 2(4.2)
3. X-ray finding
Paralytic ileus 24 (50.0)

Table 3. Causative Organisms of Gram-Negative
Peritonitis

Organisms No. of cases (%)
Pseudomonas species 13 ( 23.2)

P. aeruginosa 6

P. maltophilia 2

P. putida 2

P. cepacia 2

P. alcaligenes 1
Acinetobacter species 12 ( 21.4)
Escherichia coli 10 ( 17.8)
Enterobacter species 7(12.5)
Serratia species 4( 7.1
Citrobacter species 2( 3.6)
Providencia species 2( 3.6)
Achromobacter species 2( 3.6)
Proteus species 1( 1.8
Klebsiella species 1( 1.8
Flavobacterium species 1( 1.8
Salmonella, group E 1( 1.8)

Total 56 (100.0)

3 (4%), HdEA D 9754 Aol 77 19 (2%) 4
°]lct(Table 2).

A Eg-g dosl Y 45 Pseudomo-
nas7t 13491(23.2%) = 713 9kw, Acinetobacter}

1264 (21.4%) 2 5= £3 754k ol dfoz
= E. coli 10:4(17.8%), Enterobacter 7)(12.5%),
Serratia 491(7.1%), Citrobacter, Providenciza =
Achromobacter?} 7+7+ 200 (3.6%), Proteus, Kleb-
siella, Flavobacterium 3 Salmonellaz} 7t 1)
(1.8%)¢olRet. e TF F 7P B2 =g
A3 AW  Pseudomonas® Fol|AE P. aeruginosa
60l (46%) 2 714 Wxa, =8| P. maltophilia, P.
putida, P. cepacia’t 237 2404, 2l P alcali-
genes7} 14 9ledcH(Table 3).

YAFAo2 A EF 4500(93.8%), 24 13
(27.1%), TE 9°1(18.8%) = A} 4201(8.3%) AR
3, o]gtH A= B Q% 3109(64.6%), WA} o
% 2740(56.3%), =4 1991(39.6%) 52 £3] &
T ek ghrENEcdolA =4 AsgFo] 50%
o4 #Ars]9ich(Table 4),

O SATF AT Buddeld EEge] f4
o35 3 B0 A Fodol vhglA] ol =3
€ A A+ 304 (53.6%) e, =HAE
AL FA% A dAHA Asnie s Buiejol FAH
757} 254 (44.6%) Ak, WA lelle =348 A@
d F FAAABE AS ] Eupde] ARG
(Table 5).

Fupedg dodl YAddFe] = =HAPFEo=
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Table 5. Outcome and Removal Rate of Tenckhoff Catheter

Outcome
Organisms No. of cases
Maintained Replaced Removal (%)

Pseudomonas sp. 13 4 - 9(69.2)
Acinetobacter sp. 12 7 - 5(41.7
E. coli 10 5 - 5 ( 50.0)
Enterobacter sp. 7 5 - 2 ( 28.6)
Serratia sp. 4 - - 4 (100.0)
Others 10 4 1 5 ( 50.0)
Total 56 25 1 30 ( 53.6)

Table 6. Serions Complications

Complications Organisms No. of cases

Sepsis
P. aeruginosa 1
Acinectobacter 1
Enterobacter 1
P. cepacia 1
Achromobacter 1
Proteus 1
Salmonella 1

Intraabdominal

abscess

P. aeruginosa 1
Enterobacter 1
E. coli 1

¥ Serratiar 46 RFolA 100%, Pseudomonas
= 69.2%0lA, E. coliv 50%2 ¥& =RAAEE
vietuiglch(Table 5).

18 LAFFo] 2% CAPD 2o AP+ F
AR AZAE F o2 TololA AEFe] A
gow, 3clelAE B4 chid Fok P43 A

2 9 AsAFe] otz ARgol BRI oF
o] Yl FFE Fed, B4 FFo HF3
o WA= gL £ 4 A (Table 6),

714 w2 AN 223 PseudomonasEo) &
g Bdsl o SATFe o EutdE Aol
AAAE vims] ¥ A Qe Wz Pseudomo-
nasTolA 61.5%% of aYdFAAFFT 25.6%°l
ujd fodtA Bkev(p<0.05), =9 =HAAE,
AR 3 Fe s 9 A AE 52 FE A
olof 23t Atoj7t gilct(Table 7).

I SATFON A B #AY o3 203
(40%) X & Huedo] 33=o] CAPDE A4 313
31, 2299 (44%)< CAPDE %7)8lm HoR4Hozm
Azsigdch 8% (16%) < Etadol f==o Alleisd
o, R FF 2L PseudomonasZ 3 Enterobacter
7} 2z 2693, 19 Proteus, Achromobacter,
Acinetobacter ¥ Salmonella7t 27+ 1604 sich
(Table 8).

Table 7. Comparison Between Pseudomonas Species and Other Gram-Negative Organisms Peritonitis

Pseudomonas species (n=13) Gram-negative organism (n=43) p Value
Fever 8 (61.5%) 11 (25.6%) 0.038
Catheter removal 9 (69.2%) 21 (48.5%) NS
Serious complication 3(23.1%) 6 (13.9%) NS
Death 2 (15.4%) 6 (13.9%) NS
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Table 8. Outcome of Patients

Outcome

Organisms No. of patients

Improved Return to HD Died
Pseudomonas sp. 10 6 2
Acinetobacter sp. 11 6 4 1
E. coli 9 4 5 -
Enterobacter sp. 4 0 2
Serratia sp. 4 - 4 -
Others 10 4 3 3
Total 50 20 22 8

ol (12.5%) 8] £22 ¥ LAUNEE Axdglon,

| & Serratia, Citrobacter, Providencia, Achromobacter,

Popovich 3 Moncrief SV 2]&] 19763 =7]4l
A #Ae] Az Aol A& A =5 CAPDE
A HAFA g PA ] sz ¥4
Aoz AEE3 gtk CAPD AEt HRFEA R Rl
uls A #2be] ohdzte]l Fa, FRAH S AA ARl

3}, W¥e AA, 85 AFEE, 2y w4 o
Ad FAR Ase Eol¥ T Aol weou,

CAPD A8 =5 #AsE 55tdL ol3= CAPD
Azl QlejA sAs]ejol §F Z FAFoz Fols)
124

CAPD 5u}dde] M2 dijf-¥o] o Exjs}
= AATELE & 0%7F 27 FAFT o3
29 oF 25% 2RS4 AWZTo| AAsle g,
Yoz Ad, 29T 9 8714 AFEe] AXdln
ATHEN, Aa| CAPD ¥utiZ agdody F3olHe
S. epidermidis7} 38.2% % 7174 wgtew, S aureus
14.6%, S. viridans 12.1%, Enterococcus 3% <% =+
7+ Axjsta, AM EutdFE 2@ TTo HE W
A vls: E coli7} 5%, PseudomonasEe] 4%,
AcinetobacterFo] 2.5%% A3, 9] £49 o
oll4l Klebsiella, Enterobacter, Proteus, Citrobacter,
Flavobacterium 50| £4 o|& A3t A, =}
9 AHoMEe 2F-SAHTFN A% Eubd Ahed
PseudomonasZo) 13¢4(23.2%) 2 713 2 daF
2 AA3IEE 2 o8 AcinetobacterE 124l
(21.4%), E. coli 10(17.8%) % EnterobacterZ 7

Proteus, Klebsiella, Flavobacterium % Salmonella®

ol veA 448 E A syc)
CAPD 5919d& fibsle 71 AY7dze 24s

L T ANz AEaRd, agn Aaye
T A0l AUk, 1o HaAdted, el
d W #4447 Fol dsiME BE AFo] A
qEg 4 ok AFE 234 FFol 2§ CAPD
Fupdel AAdAZE ARE T FHAAG o3
Tt Aoz dHAD Yo, o]F Fol A HHE
Aol &2 A% Hutde] F ol thiry ANAF
ol A, =EAE ¥4 APl £3
FRAEEC] AW E 53 B4 o5& £ 4 9l
o, 71&9] AAFE FTaF Addel He, 58 4
Al hgFAl fAelAE AT Fu wiEs Fom
2 o2 glgt Eufde WA dErl FHO a9
Pseudomonas¥F, AcinetobacterZ S3} e o132
A 58, 9% ol E3 HEel 97 FHA
Zdo] oA A= s 2 gt
Pseudomonasol 213 ¥utd-e £3] APl §
uhElm A X Boll Mgsta, H2E B3 o
WA FkE A3l AT B0 FolA Staphylo-
coccus aureusol] 21§ Boted S A9slnE =L A
A#fel sh= 74 £3F fd]lo] Hu glonz, e
z]_§_0ﬂ A A wjHE ok FcHP Krothapalli 5
& Pseudomonas 343 10¢ =5 =92 AAsA
3, Stephanz §'9& 48417} oW} JAFAte] $A 0]
glod =38 AAY AL Ansdrh Juergensen
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5199 Pseudomonas aeruginosao)] %t Bmted 140§
25olA A4 Ago] AH 4 Yo} =;AE A
Astda, oF 392 Hatds) Paislo] Alteiga,
193¢ =23 AAF F44Hq HFo] WAs] 7HAH
22 wiadg AAsEw, Yoz 19L& s
Fdos Hri7t A AEE Yo gk 8o
A zedel A e Ed ¥ A2 F EWE ohA] AN
Po} 3L FE Etigd 442 Addga, 5
wute] thA] CAPD7} 715-3815ick Bernardini 517
Pseudomonas aeruginosaol 213+ CAPD aigl 7343
334 & 228 AF 1940 (58%) ol Al =8-& AARH
£, °1F =054 Zds Satddo] Fukd 10+ &
5 =23E AAsger, Bude] glo] =azedqt
AN 16015 99 (56%) A A iof ubg-o
el =L AAGG e Sdnt diwd 7el
% lelgte] =3¢ AA sl Bapd AAjucl =@}
o] =dA AL Fa¥ HUdelg FAsAL 22
Nguyen 522 Pseudomonas aeruginosa £-213 219
74 270 FAAFA R 57%0014 AFHl A&
7} A5sS e Rusiger, =45 AANYW 9
oAF 292 T4 wdol, 452 chitdd B2 o
o g HAFF, 9L =8y B FFez Q%
AL AP Aedck F9e 9
Pseudomonas aeruginosa 328 126F 10ed0l4] =
e AAZRG oA, 1de 2348 AA3] Ao AE
0.2 Agsle] ClFst g vadigch HAEe
73%  PseudomonasFol 93 Bt 131F 94
(69.2%) oA =H-& AANGR, 2 B2gol I
250 Alaslgich

Acinetobacter 32 1354 Tl &3 Fdel
A FuiAz £ UAFFE PseudomonasF 3t vl
F ulsz HAR, AcinetobacterF-2 W& ]
el yEHe] g 2 AFoE d#A fo
v, Hole oS AR HU4 752 2aEs gl
oD Lye $9¢ 1199 CAPD 44 35
Acinetobacter &0l 23t $1}<ie] 136)7} WAl of
Z 9ol E7W gentamicine THEFo], 20l& per-
floxacine g+5 7J-FEof, lell+ ceftazidimez} per-
floxacine 77548 3ASGor, 29ate] A
H 2o Afe FE7dez e CAPD A&7}
FHsl o)A, Acinetobacter ol &3 F4dL ¥

19
e

9] 7% =349 Arglel N8Y 45 Yoz QS
€ B3l Valdez 5= 1869 Acinetobacter
of 93} BulgF 140l £ aminoglycoside Tk
5o, 2¢dlE B gentamicind} ciprofloxacin
737542, 1ol ceftriaxone AN FA2 A
3, ® ldelAdnr =dE AANGES B
Pseudomonas £ A{A Hutdsl: wla] Acinefo-
bacter ol 2% Buted & gAA 5ol B WSS
B adtgch, HAAEY AS 12F 500(41.7%) oA
=g AAsNRT, 791(58.3%) & FAMAB) =
qFE3ted =gt AlAgle]l CAPD X&& ALY 4
A=k

E. colit A7ke] Aol AF3e dapoz v
WY 4T FoIc), Korzets 59 Fal¥ v
FALAE §3 E. colicl o3k CAPD Ertojo] b
ARE @l AW AF9 5ol govE 275
ol AlPHEE sle] AP HF Q585 Galsof Ao
I FA3l9ch  Rotellar £ Aaa To] 93
CAPD E-ujede] qld 799 Aol witd E. coli
et ohz, oy AT A TF) %
Eddde] AEsnz d4doz AAHFo 9%
Fuatgo] AR de WA FAY F4 25
2] QlAEae] glojale AlPAEE & Hasl dn
F3sldcl, CAPD A3l #xlolA A3 AdF
AFL AA BRAAe 1.3~1.6%004 WA
€ Aoz d#A glen, Aol FrE4E AA A
Ao vsst & Aoz gHA YA, AR A
AFe Adz AFAY, Tkl 9§ sjgtez 3
AFo] LAY, AU AFY A E coli kS A2
Hrlz sl ti§-Fo] T2 agAATE dHF
FEo| oz Adsezg, a@RSTAFFI) oL
Aoz A2 ot k=4 APAELE e He]l §
c}.

CAPD 3zl A Salmonella®ol| €)% CAPD v}
e} EuE o =5, 9EFo 7t o|a}Aq] &
A A8 Eo AAYe FFHA Futd g Yo
T Yve Aoz oA YW, Baide] ApdEE
A Bt Salmonellate] ¥ iAejolnz 27|zt
o AH A Fod#o} 3=, SalmonellaFo] =t
gy BAAEsl oS H5dez, =g 27
AAs: CAPDE 27|1% ¥ ASAql JAANEE
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sfejo got, AAES AE 1o)X Sabmonella
Group Eoll 2]3} CAPD E-utedo] wtaEgles, =3}
£ AAT F AN EE ALt AEFe) 5
uks]o] Aldsigich, 1ojofl cjekdt 79 2Y@SAT
FEE Buydoz AYH $HL sAn ok A=k
E9] AHNAME A4 FAEANA  Serratia, Cit-
robacter, Providencia, Achromobacter, Proteus, Kleb-
stella, Flavobacterium 2 Salmonella®Eo) 2|3}
CAPD Etd-& Agssich

aZSATFol 28 CAPD Erigie] 79l i
ol dade] AzsAY Ad FyFe] LA,
53] Pseudomonasell o]q 7% o1& FFo) oA &
Bedofl vla] AlgE FJggoiel @A FL olHEo] B
23 YepD CAPD Frboll A ag-&ATFo 9
g Buajedo] wWAlE A4 LAl diR A 2
ALgt @A, =3ke] zrlAAS} A BF FU¥4,
AAF 22 7 ARfa Fol gAE dE Ad
AEE 2L AFH AR AEo) T o oj2 4l
g ol &3 Al #HAAE 4 3E Aoz A7
Ao,

d =

AAEE 19881 244 19933 247kx] Alg ey
FAhglel4 CAPD &% Wa S+ 3= 7kl
a3-g4 FFo o3 Faeiez g 560E A
02 3o YalFtF, YAy, YAAH Y AFE =
Abste] o3l 2 Aae gl

1) 23S FFl 28 CAPD B9ty Fzle] H
AL 44.2+13.541H 2, 2@ FFol i &
ulede] wAlztx] 7 CAPD X &87)7h 20.0+20.3
AYo|dch, o] 717k Fab % 2503]9] Eujcjo] WA
dgen, o sl¥dl ARLAFF o Eude
563] (22.4%) & AAEEE  olER oldel HF
4.9+4.135)9] o}& Eulge] WS gtk

2) ol A H2e YA Adde] 4152
b4 gstesd, 9 gxy 549, A4 29, ohdF
Al 9 G {4 Alge] Az 154 0] ich

3) Yal FFHEE Pseudomonas 1340 (23.2%),
Acinetobacter 1241 (21.4%) 2 7t Wsks, =9 E.
coli 104 (17.8%), Enterobacter 74 (12.5%), Serra-

tia 404 (7.1%), Citrobacter, Providencia % Achrom-
bacter7y 27+ 249(3.6%), Proteus, Klebsiella, Fla-
vobacterium % Salmonellaz} 74z} 16 (1.8%)4
stk

4) YAFAe=z AP EBHEF(93.8%), =24
(27.1%), T=(18.8%) = AAH8.3%) F°] UH
3, ogh &£Ao2E BHE(64.6%), dHASHE:
(56.3%), d(36.6%) 5 £3 & + UUt &
SEE Aoy 50% Al mhuld AAAFT £7
o] JA=AUct,

5) 7 A Fodof wbgEtA] Yo} =g Al
Asdwl ASE 3000(53.6%) HeH, =WF AL
fAgANE FAA Agghem A AL 25
(44.6%) At WA 161(1.8%) o= =8 A3F
Fuatedo] T

6) 2% SATFol BE =% AAEL Serratia’t
100% =2 718 =93, Pseudomonas 69.2%, E. coli
50% 9 Acinetobacter 41.7% 59 <ol%ich

7) Az HFo e B@Fo] TollolA wAE
on], o]F lejlolA AlF A EHo] F=EAL
233 Jellell M e B4 ohiA w4, AR
o vA sl FoF qle B A¥Ee] Yot

8) PseudomonasFoll o3 72 g 27SA
Tl 2% Babgdell we] e ¥lEr} Fo31A
et 29 =HAAE, ARG §HF 4 A AL
g 5& oFF Alololl o Aozl giich
9) 2g-2ATFol 23 CAPD 371 3ixle] o F
2073 (40%) M= Hobge] FA4=le] CAPD A&

A%slHa, 229 (44%)2 A= CAPDE 2713

HdARHoz ARG} 8% (16%)2 Hatadd
o] Alatgdch

LA T T g

AL

e
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Gram-Negative Peritonitis Associated with
Continuous Ambulatory Peritoneal Dialysis

Sung Bae Park, M.D., Yong Il Park, M.D.
It Joo, M.D., Keun Yong Park, M.D.
and Hyun Chul Kim, M.D.

Department of Internal Medicine, Keimyung
University School of Medicine, Taegu, Korea

We experienced 56 episodes of CAPD peritonitis
caused by gram-negative organism, which accounted for
22.4% of all episodes of peritonits at Keimyung Uni-
versity Hospital from 1988 to 1992. Among the Gram-
negative organisms. Pseudomonas species (23.2%) and
Acinetobacter species (21.4%) were the two most
followed by E. coli (17.8%),
Enterobacter (12.5%) and Serratia (7.1%) species in de-
creasing order of frequency. Cramping abdominal pain
was found in all cases, abdominal tenderness in 87%,
rebound tenderness in 46.6%, fever in 33.9%, nausea in
21.4% and vomiting in 7,8%, Peritoneal catheters had
to be removed in 53.6% (30 of 56) of Gram-negative
CAPD peritonitis. Among them, three patients were
underwent laparotomy due to intra-abdominal abscess
formation and peritoneal adhesion. It was necessary to
remove the peritoneal catheter in all cases (100%) by
Serratia species, in 69.29% by Pseudomonas species, in
50% by E. coli, Acinetobacter, Citrobacter and Pro-
videncia. There were eight peritonitis-related death, and
sepsis was the most frequent cause of death among these
patients. We conclude that early catheter removal and/
or exploratory laparotomy are necessary whenever
clinical signs of Gram-negative CAPD peritonitis do not
clear within 48 hours of initiating therapy.

frequent etiologies,

Key Words: Gram-negative CAPD peritonitis, Psex-
domonas species, Acinetobacter species
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