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Exit site infection in continuous ambulatory peritoneal dialysis

single center experience

Soo Hee Hong, M.D., Jeong Eun Kim, M.D., Choong Hwan Kwak, M.D.,
Ki Tae Lee, M.D., Eun Ah Hwang, M.D., Seung Yeup Han, M.D.,
Sung Bae Park, M.D. and Hyun Chul Kim, M.D.

Department of Internal Medicine, Keimyung University School of Medicine

and Dongsan Kidney Institute, Daegu, Korea

Background : Catheter-related infection is one of the most important causes of technical failure
in peritoneal dialysis patients. We have examined the incidence and etiology of exit—site infection
(ESD at Keimyung University Dongsan medical center.

Methods : Between January 2001 and December 2003, 292 new patients received peritoneal
dialysis using double cuffed straight Tenckhoff catheter and were reviewed retrospectively.

Results : In 292 patients, 81 (27.7%) patients experienced ESI and a total of 97 episodes of ESI
has occurred during study period. The overall incidence of peritonitis during peritoneal dialysis was
0.27 episodes/patient—year. According to Twardowski's classification, equivocal infection in 14.4%,
acute infection in 68.1% and chronic infection in 17.5% were noted. Staphylococcus aureus was the
most frequently isolated organism, followed by Staphyiococcus epidermidis, and Pseudomonas
aeruginosa. The duration of treatment was significantly longer in chronic infection group than acute
infection group (44.6 days vs. 18.5 days, p<0.05). The rates of Pseudomonas infection (p<0.05) and
catheter replacement (p<0.05) were significantly higher in the chronic infection group than in the
acute infection group. There was one catheter loss due to refractory peritonitis and three deaths
unassociated with ESI during mean follow—up of 20.3 months.

Conclusions : Exit-stie infection is still a major causes of peritonitis and catheter failure. Because
of suboptimal quality of practice guideline, additional studies on the definition, prevention and
treatment of ESI are required.(Korean J Med 69:395-401, 2005)

Key Words : Focal infection, Peritoneal dialysis, Acute infection, Chronic infection
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USA)E AH838lSlal, 7% 3 15972 73 A
o] A5E AlYEHA g As dFoR QY &
7o e o WA vtk 27§95 #Esto]
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Table 1. Demographics of patients

Study period Jan. 2001 ~ Dec. 2003

No. of patients 292
Age, year 54.1£13.5
Male : Female 1.3:1
Diabetes mellitus (%) 134 (45.9)
Follow—up, months 14.5+£9.6

Values are expressed as a meantSD

Table 2. Characteristics of 81 patients with exit site
infection (ESI)

Age, year 52.9+£12.4
Male : Female 1:1
Diabetes mellitus, % 43.2
PD duration before ESI, month 10.3£8.1
Follow—up, months 20.3£9.2
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Table 3. Epidemiology of ESI

et al :

Exit site infection in CAPD —

No. of patients with ESI

No. of episodes of ESI

No. of patients with repeated ESI (%)
Overall incidence

81
97
14 (17.3)
0.27 episodes/patient-year
43.8 months/episode

No. of peritonitis associated with ESI (%) 11 (11.3)
Classification of ESI
Equivocal 14 (14.4)
Acute 66 (68.1)
Chronic 17 (17.5)
Table 4. Organisms responsible for ESI o Gy 1.3, H I9HS 54,113,549 3
. - o F2 7|7k 14.5+9.6714( l% A0, 27 37.270
Orgamsmsﬂ No. of patients (%) )09, 134“1(46%)/] ol A %‘r};_tgo] k] Al
Gram positive 59 (60.9) Ao] 9101 AgololE). AA] 2028 % S 74 S 7
Staphylococcus aureus 43 =R e 8% FT HYs 49
meticillin sensitive 33 gk 312} 819 (27.7%)S] A4 542 & 29 Zt. o
meticillin resistant 10 S $xpe] He 82 52911244, Wyl 111, B
CNS’ 12 W 43%E A o Bk AR vkl a, Je
Others 4 T AA F T 0] A B 7R 10,3+
Gram negative 8 (8.2) SIAAET 03749, A% 3077401}
Pseudomonas 4 2o gror0] odare. 1 33 ek 81| Aol A 97
Acinetobactor 2 e =
Serratia 1 oflo] &5 1+9S Adste] A LAES 0.273]/3A-
Escherichia coli 1 o it 4387149 13] 2SS o] 7kl 147
Fungus 1 (17.3%)& ARl 71 744o] A=l o] F 1292
Mixed N 28], 29& 3819 7 9L Ao WA
No growth 2@ F7 79 Aol] 7ke W 9.371 0. 97¢09) 3
Unknown 23 (23.7) el 2w E el odo] 146)(14.4%), DA 2
Total 97 (100) AT T SR A e
66(68.1%), "3 Aol 17<0(17.5%) At}

"CNS, coagulase negative staphylococcus

o
=4
E7 e AAFE E 49 L) AAAoR T

Table 5. Comparison of acute and chronic exit site infections

Acute (n=66) Chronic (n=17) p value
PD duration before ESI, month 10.1£8.7 17+£7.7 0.003
Microbiology
S. aureus 28(42.4) 11(67.4) NS
P. aeruginosa 1(1.5) 3(17.6) 0.026
Treatment duration, day 18.5%£16.2 44.6+£37.3 0.000
Peritonitis (%) 7 (10.6) 2 (11.8) NS
Tunnel infection (%) 8 (12.1) 4 (23.5) NS
Catheter replacement (%) 1(1.5) 4 (23.5) 0.006
Catheter removal (%) 0 1 (5.9 NS
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Table 6. Outcome of 81 patients with ESI FHE 14(1.2%) 9 =32 AAS & dAFog
Askeroict. WA 819 F hate] Abe 34(3.7%)7F

No. of patient (%) }
Ongoing (still on PD) 75 (92.6) A= AP 19l A 26, ot d 1e9la, &
7

catheter replacement 5 (6.2) T 79 AdE AFEE gl

Transferred to hemodialysis 1 (1.2

Transplantation 2 (2.5)

Peatn e HupRde w) andl Aze gA 2del shiz
cart fatlure slel vl W W) e A B
cachexia 1

vHRAg el e

w
Wokal, e 59t 8¢ bag system®] 7H W2 %] HubE
z =

gL
kA ito] 5940(60.9%) = 71 B3 el A 2
(8.2%), 3 7 44(4.1%), At 2 14199 2.4 Aole Bukelo] Wi Wl G awe]w Bat
ol WEA WA BFE 4 gl A9 256l 3 ER AEfle 2 Bl giek ol 27 2 9
(25.8%) AU 27 WA Foll= S aureus’t 43¢] Sy 7 7hele] wao] 7hAn|A] oFoby] wE-o s A
(44393 coagulase 84 F24 T 1261(123%) 10 zAn .

o} 38l 71 mokom wlekd S aureus®] 78%7F meti- BuEA) BAeA E0 ele Buelse g o
cillinell ZFrdS Bl 13k 345t 81(8.2%) 7He-tl 2l A7l 9lon] A ZA= Perratos® 7 A olst =
Pseudomonas?}t 42 ANkg: A kqlt). WHEAQl & T oo Tk R w4 Hu|Zo] gutdon
T AR B S aureusel A7 v o] 6l 219t wol 5o 2 3 9}, ©]F Twardowski S9& T §-2

o

oW Pseudomonas L Diphtheroid €3 B2 710] o) Fefoll whe}t b3k S (perfect), & &7 (good),

o

242k 14 et L3449 EHequivocal), 54 A (acutely infected),
T4 2749 2 W 27709S AR vlagk Aol k4] 7+d(chronically infected)®] Tyl 7HA &2 EH73k3
3 501‘“% 749 A A HEREA 710 58 4 31, o]F 2% 7 ZF¥(external cuff infection) ¥ £]7%
o A5 Ht 10.1/1€2 v 7de] Het 1771€ol v A ZHtraumatized exit) 2 F71atle}. o] & B34
3 qu}ﬂ] FITHp=0.003). YRIHL 2= Yt BT Al 74, ¥4 79, v 19, AZ A9 2 "Hd 3
oA 1% FAdete] 7P B HE BGlon v 7 do] Agel e R hdrh 2840 &7 44
QoA Pseudomonas®] Z@°] frelatA #dtH17.6% S 5% T, A5 BHE glo] & T SolxA
vs. 1.5%, p=0.026). =7 79 Ak GA] Haele] Fuk o] #EHE PR =8 A AFE7%E shy o
& 34 7 10.6%, T 2 11.8%= W58l o] A AmahA ok o A4 Ade® st
Hye o] s982 v o] 23.5%=2 w8 24 2 AR Y] Folrt sttt ATl e EEA A
o] 12.1%Kr} 2v) 7Fg watov SAIA SR frolshA| =7 W8 A W s 7 Ao E AYst
= skt E7 A9l X8 7|7k v 7i]de] Hat I Azl EFskqlvh
44,692 FA 7ol Ha 185900 nls)] €53 e 7 49 HA RiEe UAlE 0.05-0.13]/3A-d
M (p=0.000) &2 =& WA A$7t v 79 4 o M H-E] 1.023)/&A-d7HA] teFsiA Basa gl
A(23.5%F 4 72 161(1.5%)l w8 f2lsiA & d? o= AAH 7 Wlme] Apolehy] HrlE EF
STHp=0.006). =3He] AA= WA ZhdellA] 190(5.9%) e Hrt Z Algtel] wet theksy] Wi s Az
AN, T4 Tl = 3 = gl Ha gtk 2 Aol M 0.273)/3A-13(43.871€/3)
ST S AR 31 811 e A Y & 69 o= o] w 59] 0.2238]/8—d 2 Balaskas 5
2 it 20.3+£9.270€ 9] FH 7175 5(6.2%) 0 2] 0.243)/8A- 7= w5810 Ortiz 579 0.125
A B WA F 5UEAS A&e00a, v A F 3)/3A-d Hrhe =dth AA 9749 E 1 T

meticillin resistant S, aureus®l| &3 E-34 Hukgdo] A 749 68.1%, WA 749 17.5%, B8 2l 7+4d o)
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14.4%2 o] W 59 34 744 56.9%, W 2 2% FAFEO] 60.9%% dIRE-S AXSAL, 1 F S
43.1%°1 ®l3l] "3 7Fe] Hlgo] HlaLA wEeltt aureus?t 44%% 7VF e WEE BHA oW Pseudo-

ST Ao A QS MAE IARE B B monas ol 23 7FA-L 974 T 4(4%) 2 Bl A Y%=
ol P =, Axe] 5, B B, B3 A VI, 7} wkokt}. 10(11.3%)01 A4 Hete] Srke el ¢l
7o W 2 7] B Wy Sol ARHx g, TF2E 3% Aol 72 YRES A EA.
RN Tho 2 ¥FH Tenckhoff catheters ¥ A] ST AYo R AeEH 70 B9 w2 9 e A
70 ket FEe] EuEe] ARSI e el A S Ald & ofilE]E el wEt A8 FAAE AMS
TollA Exke] Fejel E7 A BA Wik Fagt shal o] oA ZhpAdel Bt IAAE wAE S
Ao BuE I uft 1P el Az o] fof wpE v Aol whEl 27437 855tk v o] oA
AP RES 2AE AFH ATED WANE AX iz A9 A TR SHE Hele A AT @
T 7 19 TA NEe= fofg xfolt §lokal AAE 4717 FAstolnt. ofAl X 5o bigk v &
shalom =3 Al V(@A FL uHH) w=g T e H ARl Aol whet thekste] E84 744
=T AEe] HAd FS AR g AR LEA EE 94 ST Ao Bt dEste Soepider-
AT 10 Zre) Wkl Qloj A= Warady 572 alak midis 7] A5 FAA FoI= 90% olFo] ¢Xx|d
E77F A% 700 vle) Bude] AWM ET) F238) o} olell vl S aureus ZAAE oF 50%04 24
A &S BIatgl L, Golper 5V% 818 E7ollA & 2w ool 95 Ax A T B AX7L da
T o] dAE A HRETE 0.67 FrolskAl 3t Pseudomonas 7419 7455 Ak &dAA| A5
thal sl 1 9] vfEA] mdelES Al e A gjg vhg-Eo] oF 30 T 40%, SAES 10%= w5 BHA
T, g 277 AR Ag 2T Fhe Wert Haw o Yot g Folo Byetal E70]
Zagths Rak Qup® 19 1o A dol| A e A AZ A9, " A9, oA AR o ®
two—cuff straight Tenckhoff catheterE AF&3}aL, o L AR G, B 59 mysor sl A= 7
o] B A WAl o R =S Alsle A 2 HY o] oiEE ASE gFHow ony
et 75 dFoE Stk A2E HToRA i) AEES Y F dte

ST A9 AJAFE I FATEQ] a7 STl Bazh Yo, 2 WS Axe] 740 o= 7
RES A8 B3] S aureus?} 257 85% S A3 T, A e A Bukdlo] SHkEE AeE B3
o0, kR FER, Fada), AT ) 9 HuE o A

A gxpoll A S aureus?t V7AW AEAE JE A S

Oé
aureus 4] $190] F7kehs AL oW & dexl v 3}
Z

Ho B/ B 45U R F5A A% F
o™ BukE A FAjoll A HIFY Saureus Bitol o] AmE w3S A A9 T ET Aol
Huped gl &9 74qd Al 1A W ol gl T4 4|2 FA 7 24 1ddel s frosiAl gokar, &
T AA Fo Yoz AEEa i napa o) AAE A 1 2helA 14 A= Saureus
H 73 S aureus B4t Aol mupirocin®] oA Fol2 of ofgt B34 HHlow =S AAsa HHFA
HAEol froletA BAHATHE Baso] YAt *) o2 Ak
oAA A AR SRR Fe] 24, Al Je ET RGeS HulREA S Fasls F2 U T 5
A F-2Hg 52 2A:WSERE S aureus TR 1€ U= Piraino 572 &7 749 2 HY 24 #x19] 20%
o] & Wi i WA Sxjol A oz Y AN Axr =g AASNRSS Rasiia, &7 79
A Abgo] AxEar Y. a3k S Bl Pseudo- S AR $AF 28A] G Al v]E) HolmEalo
monas @59l &3 Zo] 671295 AAs=d FEA 2 Agals WEr 958 Hoha spank?. w Bt
WA 82 x7F ofga Hukedn Skl A9 o] ok 107 26%7t &7 7hdell 71k Fo R Wil
A87F oHE W oolyet =7 AlA T #x) Apdolgt s et ¥ EF 293} Fuke Bukelo] 40 758%
B e Aas 2depE @ Aakse] A9 7h =] AAZE e Ao A Yot P A7}
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