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Epidemiology of peritonitis in continuous ambulatory peritoneal dialysis

- single center experience —

Eun Ah Hwang, M.D., Jung Hoon Sung, M.D., Seung Yeup Han, M.D.,
Sung Bae Park, M.D., Hyun Chul Kim, M.D.,
Hyung Tae Kim, M.D." and Won Hyun Cho, M.D."

Department of Internal Medicine and General Surgery’,
Keimyung University School of Medicine and Dongsan Kidney Institute, Daegu, Korea

Background : Peritonitis is one of the major complication leading to mortality and technique
failure in patients undergoing continuous ambulatory peritoneal dialysis (CAPD). We have
examined the incidence and etiology of CAPD peritonitis at Keimyung University Dongsan medical
center.

Methods @ Between January 1996 and December 2000, 238 new patients received peritoneal
dialysis and were reviewed retrospectively.

Results : In 238 patients, 109(45.8%) patients experienced peritonitis and a total of 192 episodes
of peritonitis has occurred during study period. The overall incidence of peritonitis during CAPD
averaged 0.94/patient-year and there was no essential change during the last five years. The most
common causative organism was Gram positive organism (41.7%), followed by Gram negative
organism (14.1%), and fungus (2%). In Gram positive organism, Staphylococcus aureus (47.5%) was
the most common microorganism, followed by coagulase negative Staphylococcus (23.5%),
Streptococci (75%), and Enterococci (5.5%). Gram negative organism were Acinetobactor (29.6%),
Escherichia coli (185%), Klebsiella (185%) and Pseudomonas (7.4%) in decreasing order of
frequency. With the use Bactec blood culture system for peritoneal fluid culture since April 2000, the
culture yield has been improved significantly than before (52.5% vs 72.2%, p<0.05). Peritonitis was
cured in 164 cases (85.6%) with the administration of antibiotics. However catheters had to be
removed in 23 cases (11.8%). Exit-site infection was more frequent in catheter removal group than
in catheter retaining group (17.4% vs 4.7%, p<0.05). The CAPD failure occured in 28 patients during
study period, and peritonitis was the major reason for technique failure (82.1%). The catheter removal
rate was significantly higher in the patients with peritonitis than those without peritonitis (55.0% vs
30.2%, p<0.05). There were six deaths during study period. Septicemia associated with peritonitis
accounted for the half of the mortality.
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Conclusion :

Better exit-site care and continuing patient education is needed the incidence of

peritonitis and peritonitis related mortality in CAPD patient.(Korean J Med 63:314-321, 2002)
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Table 1. Demographic data
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Patients

Patients

Characteristics without peritonitis with peritonitis (::O;;é)
(n=129) (n=109)
Age-yr (mean *£SD) 51.7%t12.0 5271122 51.9+t12.2
=654 21(16.3%) 21(19.3%) 42(17.6%)
Male : Female 1.15:1 1.06:1 1.14:1
Diabetes mellitus 50(38.3%) 44(40.4%) 94(38.7%)
Follow-up-month (mean® SD) 20.4+13.8 23.3%135 22.3+14.7
Table 2. Incidence of CAPD peritonitis - . .
No. of peritonitis episode 192 cases _,: ! [T =Ty 0.53 nH
No. of patients :'. il TR
with repeated peritonitis ~ 53/109(48.6%) : -
Overall incidence 0.94 episode/patient-year =_
(12.8 month/episode) = "
7 oo
Table 3. Organism isolated from dialysate E a
1HHD FHH Y ITHHH (R SRS |var)

Organism No. of Cases (%)
(n=192)
Gram positive 80(41.7)
coagulase negative staphylococcus — 26(32.5)
Staphycoccus aureus 38(47.5)
meticillin sensitive 21
meticillin resistant 17
Streptococci 6(7.5)
Enterococci 4(5.0)
Others 6(7.5)
Gram negative 27(14.1)
Acinetobacter 8(29.6)
Escherichia coli 5(18.5)
Klebsiella 5(18.5)
Pseudomonas 2(7.4)
Serratia 1(4.0)
Others 6(22.0)
Fungus 2(1.0)
Mixed 1(0.5)
No growth or unknown 82(42.7)
19961155 20006 Ateloll HoAS FE g A=
A 2387 5 10978 (45.8%) 011 oH, o5 Ao it
AEe 527112241, FURl= 1.06:1, 654 ool a¥
2= 219(19.3%), T2 447 (40.4%) o= A o
A qAel 43 saiglon, Bele ARd B

Figure 1. Incidence of peritonitis during study period
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Table 4. Comparison of culture result with or without
using Bactec blood culture system
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Table 7. Comparison between catheter removed and
resolved group

Culture method No. of culture positive (%)

Conventional culture
73/139(52.5)
37/53(72.2)"

"p<0.05 vs conventional culture with centrifugation

with centrifugation
With Bactec blood culture

Table 5. Outcome of peritonitis treatment

Catheter removed Catheter retained  p value
(n=23) (n=169)
Exit infection  4(17.4%) 8(4.7%) 0.019
Diabetes 10(43.5%) 72(42.6%) NS
Age>65 4(174%) 40(23.7%) NS

Outcome No. of patient (%)
Cured 164(85.6)
response initial therapy 123
need antibiotics change 41
Not cured 28(14.4)
catheter removal 23
alive 22
died 1
died during management 5
Total 192(100.0)

Table 6. Organism in catheter-related infection

Organism No. of Cases (%)
Gram positive 5/80(6.3)

Gram negative 4/27(14.8)
Fungus 2/2(100.0)
Mixed 1/1(100.0)

No growth or unknown 11/82(13.4)

e 1AL, 2000 49 olFele 53419 EHHE T
72.2%°0 4 o] mMYE o] Bactec N Mg HAS
&3 A7 BAFCE FosA gl &l =
SIH(p<0.05, & 4).
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Table 8. Causes for final termination of CAPD
treatment in peritonitis patients

Cause No. of patients (%)

Death on CAPD 19(31.7)
Renal transplantation 9(15.0)
Kidney function recovery 4(6.6)
Transfer to HD 28(46.7)
peritonitis 23

intraabdominal lesion 3
others 2

Total 60(100.0)
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Figure 2. Catheter survival in patient with peritonitis and
without peritonitis

Table 9. Cause of death

Cause of death No. of patient

Sepsis

3
Acute myocardial infarction 1
Cerebrovascular accident 1

1

Aspiration pneumonia

ool

14 Aol 27 1ATHE 9).

i =+

S0 wak Pe NS EFE BUEY 579
Fgoz Qa AT Burglel Mt A 2
Rout Butgde o3 Hubd Fuu x A
& Yoslt by oW YWFOR o} Uuk
MEAn A&HQ B dFe Bupe HAHE
zelste] Bubo] woleliE RAAA AF HUEA
Zke] Ale] H7E @l

DA A% gle] BepRa folx] Bk o)
WAL 277 g8 RER ATek A1 el of
FolA gou} A%<l A9 Bup FAAe] AR K
Butel winls 458%%, ©FoA] Hatg oF 3891} $-
gluetel A maE of 41980 Y tha Eoke) Ao
agk o WA spike WA Y-set T4
disconnect WH o2 v} T Eulado] wkal WLy} 7H
AHQEH o] WEAY Aol 79 A AARe
Mol ot Ad FHRe o HEE ARl A
o0 ek EAde] mgto] Y-set WAolA double

bagWAl o2 AFEHA Hukde] Rikrt oS A
21t} Kiernan S¢ double bag® AME o & Eutelg)
AN =7 e 139 11,7871 ol A 33.9%k2}-
MLz AAA 2SS sty Haris 57%
kel 13]9 148171 Lol A 4658 -7NL = A A3}
A ZFAEE BIstr) ol sk Hubede] wix 3

double bag 20| Y-set A RT AATGAT} ©
4315 7] WiEelth vt A% A spike WA
oA double-bag 219 Al-&-o] QOAUHFE 3] F
ZhebaA? S Hubede] WAlg- 1987\ 1.83]/3HA}-
el A 19939 093)/FA-dom gt 2
AT A= Betdel WANIEYE Fqt 0.943])/3A-d
o2 B HuxtERY =30t ol < 2 A

o Bord BA57E ogdNE FEEE vstel ol

I

= - L T
18 A5 B wge] 253 Fol L WAL

ot o] AN IF AT coagulase 73
A

ol 30~40%%= 7t B REE AHA 8k

¥o M

w71 2J9l Staphylococcus aureus, streptococc,
d &4 Tate] Fa Ao Hi HAnS P,
2} disconnect HAe] E ¥ Staphylococcus epider—
midis®ll o3 5ol Wlee 745 %] 24 disconnect
"kl o] Staphylocuccus“t Pseudomonas 52 1% &4
o AAle S VAA Fot olE dF7t 245}
&0 AiiAow F/AYRY. Fue] o §
Aol F AT 2 Staphylococcus aureus”}
coagulase 4 X=4 ToHT ¥ 8-S Bk
2 AFeAe a9 ATl 41.7%, ¥ 3ol
141%9 e a5 AT FAAE  Staphylococcus
aureus”t A 13 P9 475%F 28] coagulase
4 XY T 325%XTE Bkt Methicillin WA
Staphylococcus aureus™ A Staphylococcus aureus
F 44.7%2 915e] 33~67%9k vt Y. a8 &
it M= Acinetobacter?t W HA 15 S
26.9%% 2HAste] 71 Wekom™| Pseudomonas 7.4%°
Eatatglar, oo wido] A FkAY wid AaE &
T ARG ol7F 42.7%0l @A
Eukelo] 4] s FEle B 50 ccE 9
Akl wjA ] HFeh= Wl Hlske] Bactec @

N ujg WS ol g8k Aol Wl FeS FEA

i
MM

=

jar)

de
12 o

T
L=
=

o



— Eun Ah Hwang, et al : Epidemiology of peritonitis in continuous ambulatory
peritoneal dialysis —single center experience— —

e Aoz el Yo ¥ BdelAE 20009 497+ EW AEES oF U%, 8% % Haustch g
A Bads A4dEgste HHE AR S e o TolMe AA 2@ AEES 19, 39, 5 AE s &
Hj ¥ FdEo] 525%0 B v 20006 449 o] % 7} 84.8%, 42.3%, 19.1%% thi Woith B S AE
- Bactec @4 #iF &7]0] B FAAE HFae 3hA] 2 Ao A9 14, 39 5 = AEE0] 7
WS AL & g &0l T22%= sk 7} 81.7%, 58.1%, 54.0%= B HaE52] A3} FAlsk)
S 7HE ATHp<0.05). ot EE AT el m=d AEEo] 14, 3
o] A8 AL A 192¢] T 85.6%7F A d, 5xdo] 247 87%, 35.1%, 11.9%= dA3| wrdrh
of ¥h-&& Ho] FAATORT A8 Jpsdtion o] T R Shatol A o] Abge] Ao R o= A¢
75%e 4 FAA R AFHJ o 25%l M= A A A Aol oF 50%6E AAFHH HHrol o
o] wAF7F Hastnt FAYA Fofoll ¥h-go] ¢l HZo] o 10%E AA @t wusm Yo = 1
T3S AASEE B9 144% 9 =3S AAT 23 Aol M= A AA Aol gk Abdo] 50%E AHA B
o F =7 THol T8k A97F 174%0 v =Hs om Hupels E3HeE Aol o3 Abde] 24%E AHA
BESE Apolre 7 Aol sukd 397t 47% ataL ltbY. Buted s} ke Abe] A9 Staphylo-
o 231519t} Bunke 578 &7 7ol Y Hukd coccus aureus®ll &gt T, T&H A, A7 o] H o
2] 419%00 A =] AAZE B esthal B skl A oA dE AL dAY =3 AT 5 ol
Gupta 5% &7 7o) gl kel 9] 58%0] A %ol17 g AbEe] Brhm 4A Ao B oA

[e=]
9] A7 Aesitha wasidth B ATt oA F 6el7h Adesige
A &7 09 129 F BPeA B AR 2 B ARFoR A
] o] o=
A A A Rl B A o olsle)
zZ

o]
=
e
reinslel slsg Al 52 olgw AFH &
H

o}
]
5~15%% A8k, o)
Candida albicans?t A4 E9rd o] 70%E AAsh= o},
] =ES AATo 2N ghH : 19961 1€ 0lA 20006 129 Alololl Al et

Ao R d#fA dow fgyio 5}
A&7t BT ARER 2d(19%)9 AFRAS I st s oA BUREAS Al AxE F 5
AYslA = vl Candida albicans®} Aspergillus fumigatus A717ke] 2714 o]l 238 S Ui o= o] FakA
7V 242y wjetEQlon 20 B E3E AAS & & 3l o2 ZABFA T

Ao A Fol 2 A REATh Z3: 5dzke] ey dAe2 it 0943]/8A1-

A=
1287149 13) ol 1, B2 Q1] e+ 19
(e}

o
L

)

o] 41.7%, a5 S43to] 141%

= = 2 4 , Z3to] 1% 0]
BiE 3 Qo e Bubral Ag)e] g9l Qom v SN AT 27%90 1F FT T
o7 Butedo] 60~70%= AA TP BIFe] & ol Swphylococcus aureus?t 475%% 714 Wk, 1L
o} B Aoz Hr 227199 #F 7|7 5ot 28Y & Aol A= Acinetobacter’t 29.6%E A3k Tk
o g7} AR oz Adaded 2 gdez B Fulg LS Bactee B9 wiF Ao £9 o)A
wrdo] 82.1%5 AFA ek Tk 525%, =9 & 122%2 ik ko] SolEtA I

EHEA Salof| A ] AEES ] A5 14, AHEAT HEoEe FAAY AHgo R Am¥E dF
34 53 =3 AEG] 717} 80~90%, 50~T0%, 40~50%  85.6%A 1, 11.8%N = Take] AA Zasdch =
ez waugoe] ¢ ¥ e B¢ F 5% 19, 33 B AASNYE A ET Aol BAS AAA &

- 319 -



B L EEE

A TR fFolehAl BATH17.4% vs 4.7%). A 109

Bel & & 60N BEEAS FREill, 1 F
2807} FeEM 0w Agaiglon 1 Yooz Bt
Aol 821%% 7Hd wkth =¥ AEES FHds 4
e Aol dE 149, 39, 59 =3 AEEo] 474
87.0%, 35.1%, 119%™ HoeS A bl
A 19, 39, 59 =3k AEEo] 747t 81.7%, 58.1%,

54.0%%9 . T2 717F 53k 6al7t AbEEdl e O F
Aute] Bubdde] o3k vjgdF oz Apgake]th
o

.
FE: doz Buds WAL BAAY] AAE
S 7 2 = F9gdel dE AFH9)

3]

71A9l A mio] Wad o= et

REFERENCES

1) Popovich RP, Moncrief JW, Decherd JB, Bomar ]B,
Pyle WK. The definition of novel portable wearable
equilibrium peritoneal dialysis techinque [Abstr].
Trans Am Soc Artif Intern Organs 5:64, 1976

2) digagets]. s-evket AdiA o |43 ggal et
32| 18:S343-354, 1999

3) Golper TA, Brier ME, Bunke M, Schreiber M],
Bartlett DK, Hamilton RW, Strife F, Hamburger R].
Risk factors for peritonitis in long term peritoneal
dialysis: the network 9 peritonitis and catheter
survival studies. Am J Kidney Dis 28:428-436, 1996

4) Nolph KD, Sorkin M, Rubin J, Arfania D, Prowant B,
Fruto L, Kennedy D. Continuous ambulatory peritoneal
dialysis: three-year experience at one center. Ann
Intern Med 92:609-613, 1950

5) Travenol peritonitis management advisory committee.
CAPD-related peritonitis management and antibio—
tics therapy recommandations. Perit Dial Int 7:55—
62, 1987

6) British Society for Antimicrobial Chemotherapy.
Diagnosis and management of peritonitis in continuous
ambulatory peritoneal dialysis. Lancet 1:845-8409,
1987

7) Holley JL, Bernardini J, Piraino B. Infecting
organisms in continuous ambulatory peritoneal
dialysis patients on the Y-set. Am J Kidney Dis
23:569-573, 1994

8) Hall L], Kinney RA, Taber TE, Hegeman TF.
Comparison of two non-disconnect CAPD delivery
system. Adv Perit Dial 5:227-228, 1989

9) Burkart JM. Comparison of peritonitis rates using
standard spike versus Y-sets in CAPD. ASAIO
Trans 34:433-436, 19588

A63d A3%

8 A 506 5 2002 —

10) Piraino B, Bernardini J, Sorkin ML. The effect of the
Y-set on catheter infection rates in continuous
ambulatory peritoneal dialysis patients. Am J Kidney
Dis 16:46-50. 1990

11) Kiernan L, Kliger A, Gorban-Brennan N, Juergensen
P, Tesin D, Vonesh E, Finkelstein F. Comparison of
CAPD-related infection with different "T-tubing”
exchange systems. J Am Soc Nephrol 5:1835-1838,
199%

12) Harris DC, Yuill E]J, Byth K, Chapman JR, Hunt C.
Twin-versus single-bag disconnet system: infection
rates and cost of CAPD. J Am Soc Nephrol 7:2392-
2398, 1996

19) $58, P, TR, oldd, JAF, 48,

kel aaﬁ,ﬂﬂw,ﬂﬂﬂ At o3

=13
=

o oX

T, o197, WA, H87, AW, 234, 949
ﬂ@ﬁ;@ﬁﬁ,ﬂ% -, A, A8, nYY, o]
olxq, @ WA, AT, Fely, whnH, oI,

S|
CAPD & Huge] o3k dighlgss|#] 6:536-4,

14) o] o] CAPD &gk 1993, tishages)#] 13-
S17, 1994
Boyce NW, Thomson NM, Atkin RC. Management of
peritonitis complicating  continuous — ambulatory
peritoneal dialysis. Perit Dial Int 7:.95-97, 1987
16) Fenton P. Laboratory diagnosis of peritonitis in
patients undergoing continuous ambulatory per—
itoneal dialysis. J Clin Pathol 35:1181-1184, 1982
17) Gould IM, Casewell MW. The laboratory diagnosis of
peritonitis during continuous ambulatory peritoneal
dialysis. | Hosp Infect 7:155-160, 1986
18) ol&=, A7, LR, HEEA SajoAe] =it %
=Tt f84. W’@J*JXPQ@M 20:463-468, 2001
Sandoe JA, Gokal R, Struthers K. Vancomycin-
resistant enterococci and empirical vancomycin for
CAPD peritonitis. Perit Dial Int 17:617-618, 1997
van Biesen W, Vanholder R, Vogelaers D, Peleman R,
Verschraegen G, Vijt D, Lameire N. The need for a
center-tailored treatment protocol for peritonitis.
Perit Dial Int 18:274-281, 1998
Stokely J, Kwan JT, Bending MR, Chin AT, Eisinger
AJ. Isolation of organisms in CAPD peritonitis: use
of nutrient broth cultures and Bactec blood culture
media. J Hosp Infect 11:77-81, 1988
22) Holly JL, Moss AH. A prospective evaluation of
blood culture versus standard plate technique for

15

=

19

=

20

=

21

-

diagnosing peritonitis in continuous ambulatory
peritoneal dialysis. Am J Kidney Dis 13:184-188,
1959

23) Doyle PW, Crichton EP, Mathias RG, Werb R.
Clinical and microbiological evaluation of four culture

- 320 -



—geol 9 621 HEHEA DRl Hepelel st gl 7]

methods for the diagnosis of peritonitis in patients on
continuous ambulatory peritoneal dialysis. J Clin
Microbiol 27:1206-1209, 1959

24) Lye WC, Wong PL, Leong SO, Lee EJ. Isolation of
organisms in CAPD peritonitis: a comparison of two
techniques. Adv Perit Dial 10-166-168, 1994

25) Bunke CM, Brier ME, Golper T. Outcomes of single
organism peritonitis in peritoneal dialysis: gram
negative versus gram positives in the Network 9
peritonitis study. Kidney Int 52:524-529, 1997

26) Gupta B, Bernardini ], Piraino B. Peritonitis
associated with exit site and tunnel infections. Am J
Kidney Dis 28:415-419, 1996

27) Benevent D, Peyronnet P, Lagarde C, Leraux-Robert
C. Fungal peritonitis in patients on continuous
ambulatory peritoneal dialysis. Nephron 41:203-206,
1985

28) Kerr CM, Perfect JR, Craven PC, Jorgensen JH, Drutz
DJ, Shelburne JD, Gallis HA, Gutman RA. Fungal
peritonitis in patients on continuous ambulatory
peritoneal dialysis. Arch Intern Med 99:334-336,
1983

29) Rubin J, Kirchner K, Walsh D, Green M, Bower J.
Fungal peritonitis during continuous ambulatory
peritoneal dialysis: a report of 17 cases. Am J
Kidney Dis 10:361-368, 1957

30) Viglino G, Cancarini G, Catizone L, Cocchi R, de
Vecchi A, Lupo A, Salomone M, Segoloni GP,
Giangrande A. The impact of peritonitis on CAPD
results. Adv Perit Dial 8:269-275, 1992

31) Woodrow G, Tumey JH, Brownjohn AM. Technique

d

2

ry

failure in peritoneal dialysis and its impact on patient
survival. Perit Dial Int 17:360-364, 1997

R2) ANA, F14, ES, SHAE, olAF, 95%, B8R
4, A5, Ads, A AEA Y BUEA sat
25099 A w3 Rt X 15:326-333, 1996

33) FAA, ehtE], olFe], Fhs, VY, A4, oA
ol T, L8t B4, olFA, AdS, A, A
334, o172 A AEA o BHHEA Fixte] A&
o @S wAE A NI A 18:761-772,
1999

34) Wanten GJ, Koolen MI, van Liebergen FJ, Jansen JL,
Wever J. Outcome and complications in patients
treated with
dialysis (CAPD) at a single centre during 11 years.
Neth J Med 49:4-12, 1996

35) Nissenson AR, Gentile DE, Soderblom RE, Oliver DF,
Brax C. Mortality and morbidity of continuous
ambulatory peritoneal dialysis’ regional experience

continuous  ambulatory — peritoneal

and long-term prospects. Am J Kidney Dis
3:229-234, 1986

36) Han DS, Hwang JH, Kay DH, Song HY, Noh H, Shin
SK, Lee SW, Kang SW, Choi KH, Ha SK, Lee HY.
Current status of peritoneal dialysis in Korea: effort
to achieve optimal outcome. Perit Dial Int 19(Suppl
3):S17-25, 1999

37) Digenis GE, Abraham G, Savin E, Blake P, Dombros
N, Sombolos K, Vas S, Mathews R, Oreopoulos DG.
Peritonitis-related deaths in continuous ambulatory
peritoneal dialysis (CAPD) patients. Perit Dial Int
10:45-47, 1990

- 321 -



