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Risk Factors for Continuous Ambulatory
Peritoneal Dialysis Related Peritonitis

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  Pe ri to ni tis is a com mon cli ni cal prob lem that oc curs in pa ti ents with end sta -
ge re nal di se a se and is tre a ted by pe ri to ne al di aly sis. We eva lu a ted the po ten ti al risk fac tors in con ti -
nu o us am bu la tory pe ri to ne al di aly sis (CAPD) re la ted pe ri to ni tis in our hos pi tal. MMaatteerriiaall  aanndd  MMeett  hhooddss::
The study was a ca se-con trol study. CAPD re la ted pe ri to ni tis pa ti ents tre a ted in In fec ti o us Di se a ses
and Cli ni cal Mic ro bi o logy De part ment bet we en Ja nu ary 2005 and July 2006 for med the study gro up.
The con trol gro up com pri sed CADP pa ti ents wit ho ut pe ri to ni tis. De mog rap hic cha rac te ris tics of the
study and the con trol gro up we re re cor ded. Po ten ti al risk fac tors for pe ri to ni tis we re al so re cor ded.
Comp le te blo od co unt and al bu min le vels we re tes ted in both gro ups. Age, gen der, hand was hing ha -
bits, edu ca ti o nal back gro und, re a son of re nal di se a se, re a son of CAPD who per son per for med CAPD,
he mog lo bin and al bu min le vels we re in ves ti ga ted as po ten ti al risk fac tors by uni va ri a te and mul ti va -
ri a te analy ses. RRee  ssuullttss::  The re we re 47 pa ti ents in the study gro up and 50 pa ti ents in the con trol gro -
up. The me an age of the pa ti ents was 49.6 ± 16.41 ye ars and 44.82 ± 14.41 ye ars in the study and
con trol gro ups, res pec ti vely (p> 0.05). Ane mi a and low al bu min le vel we re fo und as risk fac tors in uni-
va ri a te analy sis. Low al bu min le vel (p< 0.001) was a sta tis ti cally sig ni fi cant and in de pen dent risk fac-
tor for CAPD-re la ted pe ri to ni tis in the mul ti va ri a te analy sis. It was fo und to in cre a se the re la ti ve risk
of pe ri to ni tis 11 fold. CCoonncc  lluu  ssii  oonn:: In se ve ral pre vi o us stu di es, low al bu min le vel was re por ted as a risk
fac tor in CAPD pa ti ents with pe ri to ni tis. Hi po al bu mi ne mi a can be con si de red an iden tif ying pa ra -
me ter and the CAPD pa ti ents with hi po al bu mi ne mi a can be fol lo wed up clo sely for pe ri to ni tis.

KKeeyy  WWoorrddss::  Pe ri to ne al di aly sis, con ti nu o us am bu la tory; pe ri to ni tis; risk 

ÖÖZZEETT  AAmmaaçç::  Pe ri to nit son dö nem böb rek yet mez li ği ta nı sı alan ve pe ri to ne al di ya liz te da vi si uy -
gu la nan has ta lar da sık gö rü len bir kli nik prob lem dir. Biz bu ça lış ma da has ta ne miz de sü rek li ayak -
tan pe ri ton di ya li zi (SAPD) ile iliş ki li pe ri to nit için risk fak tör le ri ni araş tır dık. GGeerreeçç  vvee  YYöönn  tteemmlleerr::
Ça lış ma va ka kon trol ça lış ma sı ola rak ger çek leş ti ril di. Ocak 2005-Tem muz 2006 ta rih le ri ara sın da
İnfek si yon Has ta lık la rı ve Kli nik Mik ro bi yo lo ji Kli ni ğin de SAPD ile iliş ki li pe ri to nit ta nı sı ile iz le -
nen has ta lar ça lış ma gru bu ola rak alın dı. Ay nı dö nem de SAPD uy gu la nan an cak pe ri to ni ti ol ma yan
has ta lar kon trol gru bu ola rak alın dı. Ça lış ma ve kon trol gru bu nun de mog ra fik özel lik le ri kay de dil -
di (p> 0.05). Pe ri to nit için po tan si yel risk fak tör le ri ka yıt al tı na alın dı. Her iki grup ta tam kan sa -
yı mı ve al bu min dü ze yi için tet kik ya pıl dı. Yaş, cin si yet, el yı ka ma alış kan lı ğı, eği tim du ru mu, re nal
yet mez lik se be bi, SAPD ya pıl ma se be bi, SAPD ya pan ki şi, he mog lo bin ve al bu min dü ze yi tek de -
ğiş ken li ve çok de ğiş ken li ana liz yön tem le ri kul la nı la rak po tan si yel risk fak tör le ri ola rak in ce len -
di. BBuull  gguu  llaarr::  Ça lış ma gru bu na 47, kon trol gru bu na 50 has ta alın dı. Ça lış ma ve kon trol gru bun da ki
has ta la rın yaş or ta la ma la rı sı ra sı ile 49.6 ± 16.41 ve 44.82 ± 14.41 ola rak bu lun du (p> 0.05). Tek de -
ğiş ken li ana liz de ane mi ve al bü min dü ze yi nin dü şük ol ma sı pe ri to nit ris ki ni ar tı ran fak tör ler ola -
rak sap tan dı. Al bü min dü ze yi nin dü şük ol ma sı çok de ğiş ken li ana liz de de an lam lı bu lun du (p<
0.001)  ve al bü min dü ze yi dü şük olan has ta lar da SAPD iliş ki li pe ri to nit ris ki nin 11 kat da ha faz la
ol du ğu be lir len di. SSoo  nnuuçç::  Da ha ön ce ya pıl mış bir kaç ça lış ma da dü şük al bü min dü ze yi SAPD has ta -
la rın da pe ri to nit için risk fak tö rü ola rak bil di ril miş tir. SAPD has ta la rın da hi po al bü mi ne mi pe ri to -
nit oluş ma sı açı sın dan be lir le yi ci bir pa ra met re ola rak de ğer len di ri le bi lir ve al bü min dü ze yi dü şük
olan SAPD has ta la rı pe ri to nit yö nün den ya kın dan iz le ne bi lir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Pe ri ton di ya li zi, sü rek li ayak tan pe ri ton di ya li zi; pe ri to nit; risk 
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e ri to ne al di aly sis has be en in cre a singly used
in end-sta ge re nal di se a se for the last 60 ye -
ars.1 The high in ci den ce ra te of pe ri to ni tis in

the ear li er ye ars has gra du ally dec re a sed owing to
the in no va ti on of Tenc khoff cat he ter and im pro -
ved tech ni qu es.1-3 Ho we ver, pe ri to ni tis is still a
com mon cli ni cal prob lem that oc curs in pa ti ents
tre a ted by pe ri to ne al di aly sis.4-7 Mul tip le pe ri to ni -
tis epi so des may re sult in en ding the con ti nu o us
am bu la tory pe ri to ne al di aly sis (CAPD) prog ram
and ne ces si ta te use of tre at ment mo da li ti es such as
he mo di aly sis, which wo uld ren der the pa ti ent mo -
re de pen dent.4,5 In pre vi o us stu di es, black ra ce, di-
a be tes mel li tus (DM), and low al bu min le vels we re
de ter mi ned as the risk fac tors for pe ri to ni tis in
CAPD pa ti ents.8,9 In the se pa ti ents, the know led ge
of risk fac tors for pe ri to ni tis will be be ne fi ci al for
pre ven ti on of peritonitis and de ter mi na ti on of ap-
prop ri a te early tre at ment. This study ai med to de-
ter mi ne risk fac tors for CAPD-re la ted pe ri to ni tis. 

MA TE RI AL AND MET HODS
SET TING AND STUDY PE RI OD

A ca se-con trol study was con duc ted in the pe ri to -
ne al di aly sis unit of nep hro logy de part ment and in-
fec ti o us di se a ses and cli ni cal mic ro bi o logy
de part ment of An ka ra Tra i ning and Re se arch Hos-
pi tal, Tur key. The study pe ri od was from Ja nu ary
2005 to July 2006.  

PA TI ENTS

The study in vol ved 47 pa ti ents with CAPD-re la ted
pe ri to ni tis who app li ed to An ka ra Tra i ning and Re-
se arch Hos pi tal bet we en Ja nu ary 2005 and July
2006. Only the pa ti ents who ha ve first pe ri to ni tis
epi so de we re inc lu ded. In the sa me pe ri od, 50 pa ti -
ents who we re al so en rol led in CAPD prog ram
without any previous epi so des we re se lec ted as the
con trol gro up. In all the pa ti ents, stan dard Tenc k-
hoff cat he ter was used, and in most, “do ub le bag
con nec ting syste m” was used. Pe ri to ne al di aly sis
flu id was lac ta te-ba sed di aly sa te with glu co se con-
cen tra ti ons ran ging from 1.5 to 4.25 g/L. Pa ti ents
per for med four exc han ges per day with 2 L. 

The pa ti ents and/or the ir re la ti ves we re tra i ned
by di aly sis nur ses for pe ri to ne al di aly sis app li ca ti on.

For the pa ti ents with pe ri to ni tis the comp la ints,
physi cal exa mi na ti on and la bo ra tory fin dings, pe ri -
to ne al flu id cell co unt, the re sults of di rect mic ros -
copy and cul tu re of pe ri to ne al flu id as well as the
an ti bi o tic sen si ti vity of the iso la ted agent we re re -
cor ded. Af ter the samp les we re ob ta i ned for mic ro -
bi o lo gi cal eva lu a ti on, in all the pa ti ents, em pi ri cal
ce fa zo li ne and gen ta mi cin were star ted. The tre at -
ment was mo di fi ed de pen ding on the cul tu re re sults.
The pa ti ents we re fol lo wed-up un til the end of their
tre at ment, or until they ex pi red. 

DI AG NO SIS OF PE RI TO NI TIS

The di ag no sis of pe ri to ni tis was ba sed on at le ast
two of the fol lo wing cri te ri a: ab do mi nal pa in or
clo udy pe ri to ne al di aly sa te eff lu ent, le u kocy to sis
in pe ri to ne al flu id eff lu ent (whi te cell co unt: at le -
ast 100/mm3), or po si ti ve Gram sta in or cul tu re of
eff lu ent.10 Bac te ri al cul tu re was per for med using
Bac tA lert bott le and di rect ino cu la ti on.

RISK FAC TORS 

The po ten ti al risk fac tors for pe ri to ni tis we re re -
cor ded in both gro ups. The age, gen der, hand was -
hing ha bits, edu ca ti o nal back gro und, pri mary re nal
di se a ses, the re a son of CAPD and the per son who
per for med CAPD (CAPD was per for med by pa ti -
ent or by re la ti ves) we re re cor ded and in ves ti ga ted
as po ten ti al risk fac tors for CAPD-re la ted pe ri to ni -
tis. The pa ti ents or their re la ti ves who per for med
CAPD we re as ked for whether they washed the ir
hands be fo re CAPD. He mog lo bin and al bu min le -
vels we re al so re cor ded and in ves ti ga ted as po ten -
ti al risk fac tors.

STA TIS TI CAL ANALY SIS

All the sta tis ti cal analy ses we re per for med thro ugh
SPSS 13.0 soft wa re. All the da ta we re ex pres sed as
me an ± SD for nor mally dis tri bu ted da ta, and me di -
an or ran ge for ske wed da ta. The Chi-squ a re or Fis -
her’s exact test was used in uni va ri a te analy sis.
Stu dent’s t test was used for con ti nu o us va ri ab les.
Step wi se lo gis tic reg res si on analy sis was un der ta ken
to con trol the ef fects of con fo un ding va ri ab les. All
the va ri ab les fo und to be sig ni fi cantly (p< 0.05) as so-
ci a ted with pe ri to ni tis in the uni va ri a te analy sis we -
re en te red in to the mul tip le reg res si on mo del. 
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RE SULTS
Twenty-ni ne mic ro or ga nisms we re iso la ted in 47 pe -
ri to ni tis epi so des. In the eva lu a ti on of pe ri to ne al flu -
id cul tu res (Tab le 1), Staph ylo coc cus spe ci es (48.3%)
we re the most com mon, fol lo wed by gram-ne ga ti ve
mic ro or ga nisms (24.1%), among tho se iso la ted. 

The va ri ab les re cor ded as po ten ti al risk fac tors
we re stu di ed with uni va ri a te analy sis; The per son
per for med CAPD, ane mi a and low al bu min le vels
we re fac tors of sta tis ti cal sig ni fi can ce (Tab le 2). All
of the pa ti ents or re la ti ves who are per for med
CAPD told that they washed the ir hands be fo re
each CAPD, in the study and con trol gro up.

The va ri ab les that we re de ter mi ned as sta tis ti -
cally sig ni fi cant risk fac tors for CAPD-re la ted pe ri-

to ni tis in uni va ri a te analy sis we re al so stu di ed thro -
ugh step wi se lo gis tic reg res si on analy sis. The per-
son per for med CAPD and ane mi a we re not

Microorganism Number %

Coagulase-negative Staphylococci 9 31.3 

Staphylococcus aureus 5 17.2

Klebsiella spp. 2 6.9

Pseudomonas spp. 2 6.9

Enterococcus spp.                                       2  6.9

Streptococcus spp.                                      3 10.3

Other* 6 20.7  

Total 29 100.0

TABLE 1: Microbiological causes of the peritonitis
episodes.

*One Acinetobacter spp., one Candida albicans, one Cellulomonas spp., one Difteroid
spp., one Enterobacter spp., one Micrococcus spp.

Risk factors (n) Patient group (n= 47) Control group (n= 50) p OR 95% CI

n (%) n (%)

Age 49.06 ± 16.41 44.82 ± 14.41 >0.05

Gender 

Female 16 (34) 25 (50) >0.05 1.9 0.85-4.39

Male 31 (66) 25 (50)

Education 

Primary school 38 (80.9) 38 (76) >0.05 1.33 0.50-3.53

High school 9 (19.1) 12 (24)

Reason of CAPD 

Patient preference 43 (91.5) 45 (90) >0.05 1.2 0.30-4.74

Failure of vascular access 4 (8.5) 5 (10)

Hand washinga,b 50 (100) 50 (100)

Person performed CAPD 

Patient 31 (66) 42 (84) <0.05 2.7 1.03-7.13

Relative of the patient 16 (34) 8 (16)

Reason of renal disease 

Hypertension 9 (19.1) 9 (18) >0.05 1.38 0.93-2.04

Diabetes mellitus 7 (14.9) 4 (8)

Hypertension+diabetes mellitus 9 (19.1) 6 (12)

Other 1 (2.1) 10 (20)

Unknown 21 (44.7) 21 (42)

Laboratory parameters

Anemiac 41 (87.2) 33 (66) <0.01 1.7 1.2-2.3

Low albumin level (<3.4 g/dl)                35 (74.5) 10 (20) <0.001 3.46 1.96-6.1

TABLE 2: Risk factors for peritonitis (Univariate Analysis).

CAPD: Continuous ambulatory peritoneal dialysis
a Because the parameters studied were found 100% in both groups, no statistical evaluation could be performed.
b The patients or relatives who are performed CAPD were asked for if they wash their hands before CAPD
c Hb level <13 g/dL for male, <12 g/dL for female.
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sta tis ti cally sig ni fi cant in this analy sis. The se pa ra -
me ters we re not fo und as risk fac tors. The analy sis
re ve a led that low al bu min le vel was a sta tis ti cally
sig ni fi cant and in de pen dent risk fac tor for CAPD-
re la ted pe ri to ni tis (p= 0.000, RR: 11.01, 95% CI:
4.17-29.14) (Tab le 3).

DIS CUS SI ON
CAPD is one of the di aly sis met hods that ren ders
the pa ti ents less de pen dent and thus in cre a ses the
li fe qu a lity of end-sta ge re nal pa ti ents. Mo re than
110.000 chro nic re nal fa i lu re pa ti ents in the world
re ce i ved CAPD by 2000.11

Pe ri to ni tis has be en one of the most im por tant
comp li ca ti ons ari sing from CAPD app li ca ti on.4,5 In
this pa ti ent gro up, pe ri to ni tis le ads to comp li ca ti -
ons such as ex ten ded hos pi ta li za ti on, tech ni cal fa -
i lu re, pe ri to ne al mem bra ne da ma ge, ne ed for
he mo di aly sis and de ath.12 The in ci den ce ra te for
pe ri to ni tis va ri es among the cen ters with 0.2-0.7
epi so des re por ted per ye ar.13-16

In two ma jor stu di es on pe ri to ni tis, Fa ri as et al
de ter mi ned the ra ce, and McDo nald et al de ter mi -
ned “body-mass in de x” as in de pen dent risk fac tors
for pe ri to ni tis.17,18 In ad di ti on to the se two fac tors,
high le vels of  hu mi dity and he at, black ra ce, low
edu ca ti o nal le vel, the system type used for pe ri to -
ne al di aly sis, yo ung age (< 20), na sal car ri a ge of S.
aru e us,  Ul tra set Exc han ge system, in ter mit tent ri-
fam pi cin tre at ment, DM, ane mi a and hi po al bu mi -
ne mi a ha ve be en re por ted to in cre a se the risk for
pe ri to ni tis.9,19-23

Hand was hing is a key to pre vent con ta mi na -
ti on. Pa ti ents sho uld be ins truc ted to ne ver be gin
PD con nec ti on be fo re ap prop ri a te hand was hing
and un til hands are tho ro ughly dry.24 In our study,
hand was hing ha bits was not in ves ti ga ted as a risk

fac tor be ca u se all of the pa ti ents or re la ti ves told
that they was hed the ir hands be fo re each CAPD. 

In our study, the edu ca ti o nal le vel of the pa ti -
ent gro up was lo wer than that of the con trol gro up.
Ho we ver, the dif fe ren ces bet we en the gro ups we -
re not sta tis ti cally sig ni fi cant. 

Chow et al con duc ted a study on 246 CAPD
pa ti ents and re por ted hig her risk of pe ri to ni tis in
CAPD pa ti ents with DM.9 In ad di ti on, pe ri to ni tis
in ci den ce ca u sed by gram ne ga ti ve mic ro or ga nisms
was sig ni fi cantly hig her in this pa ti ent gro up.9 In
ot her two stu di es in ves ti ga ting risk fac tors for pe -
ri to ni tis, DM was not found as a risk fac tor.17,21 In
our study, the in ci den ce ra te of DM among pe ri to -
ni tis pa ti ents (34%) was hig her than in the con trol
gro up (20%); ho we ver, the dif fe ren ce was not sta-
tis ti cally sig ni fi cant.

The re la ti ons hip bet we en hi po al bu mi ne mi a
and pe ri to ni tis is not cle arly shown. In so me stu di -
es, se ve re pe ri to ni tis has be en re por ted to le ad to
hi po al bu mi ne mi a.25 In ot hers, ho we ver, hi po al bu -
mi ne mi a has be en re por ted as a risk fac tor for pe -
ri to ni tis.9,23,26 Ne vert he less, the re are so me stu di es
re por ting the con trary.17

Hi po al bu mi ne mi a was re por ted as a risk fac-
tor for pe ri to ni tis in the study of Chow et al.9 In
the study of Wang et al on 393 pa ti ents who we -
re tre a ted by pe ri to ne al di aly sis, low se rum al bu -
min le vel was re por ted to be a risk fac tor for
pe ri to ni tis, but no exp la na ti on was pro vi ded for
the re la ti ons hip bet we en the low al bu min le vels
and pe ri to ni tis.26 The sa me re sult was ob ta i ned in
the study of Si r vongs et al, and each 1 g/dL dec -
re a se in the al bu min le vel was fo und to ca u se
27% in cre a se in the risk for pe ri to ni tis.23 The 
aut hors at tri bu ted hi po al bu mi ne mi a to mal nut ri -
ti on and cla i med that in ter ven ti ons for mal nut -
ri ti on might dec re a se the risk for in fec ti on.
Hi po al bu mi ne mi a has be en as so ci a ted with inf -
lam ma tory res pon se, and inf lam ma ti on du e to
me ta bo li tes re sul ting from ure mi a and in cre a sed
oxi da ti ve stress in pa ti ents with chro nic re nal 
fa i lu re ha ve be en re por ted to re du ce al bu min le -
vels.23 In our study, upon lo gis tic reg res si on
analy sis, hi po al bu mi ne mi a has be en de tec ted as a

Risk factor p OR 95% CI

Person performed CAPD >0.05 2.13 0.68-6.69

Anemia >0.05 2.98 0.89-9.94

Low albumin level (<3.4 g/dl) <0.001 11.01 4.17-29.14

TABLE 3: Risk factors for peritonitis
(Multivariate Analysis).

CAPD: Continuous ambulatory peritoneal dialysis.
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risk fac tor for pe ri to ni tis in the pa ti ents un der -
go ing CAPD tre at ment (p< 0.05). 

Hi po al bu mi ne mi a has al so be en in ves ti ga ted
in chil dren en rol led in CAPD prog ram. In a Ca na -
di an study in vol ving 180 chil dren, the com pa ri son
of the chil dren with hi po al bu mi ne mi a and tho se
wit ho ut re ve a led lo wer al bu min le vels in the first
month of pe ri to ne al di aly sis and two or mo re epi -
so des of pe ri to ni tis. The aut hors ha ve conc lu ded
that pe ri to ni tis co uld be a pre dic tor for low se rum
al bu min.25

He af et al con duc ted a study on 155 pe ri to ne -
al di aly sis pa ti ents in Den mark, the re sults of
which se em to con tri bu te to the un ders tan ding of
mec ha nism un derl ying the pe ri to ni tis and hi po al -
bu mi ne mi a as so ci a ti on.27 They re por ted that in a
gro up of pa ti ents, hi po al bu mi ne mi a was du e to pe -
ri to ne al al bu min loss re sul ting from pe ri to ne al di -
aly sis. The loss of al bu min was ac co un ted for by
“bat hin g” ef fect, and sin ce it was as so ci a ted with
pe ri to ne al di aly sis, it has be en cla i med to be iat ro -
ge nic. In the pa ti ent gro up with high pe ri to ne al
“lar ge por flu id flu x” va lu es, sig ni fi cant le vels of
hi po al bu mi ne mi a we re shown so on af ter pe ri to -
ne al di aly sis app li ca ti on was star ted. In the two ye -

ar fol low-up, ho we ver, no re la ti ons hip was de tec -
ted bet we en the high “lar ge por flu id flu x” va lu es
and pe ri to ni tis. On the ot her hand, in the sa me pa-
ti ent gro up, a sig ni fi cantly hig her mor ta lity ra te
was no ted, and in cre a sed risk of de ath for this gro -
up was at tri bu ted to in cre a sed risk for in fec ti on.
The aut hors ha ve al so as ser ted a pos si bi lity of pe -
ri to ne al im mung lo bu lin loss. Pe ri to ni tis was de-
tec ted in eight of 16 pa ti ents who di ed from
in fec ti ons. Hi po al bu mi ne ma was held res pon sib le
for in du cing hyper co a gu la ti on and en dot he li al
dysfunc ti on, and con tri bu ting mal nut ri ti on-inf -
lam ma ti on-at he rosc le ro sis syndro me.27

In conc lu si on, low al bu min le vels in thre e ear-
li er stu di es we re re por ted to in cre a se the risk for
pe ri to ni tis.9,23,26 In one study, on the ot her hand,
hi po al bu mi ne mi a was not fo und to be a risk fac-
tor.17 In our study, lo wer al bu min le vels of the pa-
ti ents co uld be pre dic ti ve for pe ri to ni tis risk,
sup por ting the hypot he sis that in ter ven ti ons for
low al bu min le vel might dec re a se the risk for pe ri -
to ni tis. To exp la in the re la ti ons hip bet we en hi po -
al bu mi ne mi a and pe ri to ni tis, furt her stu di es are
inc lu ding im mu no lo gi cal mar kers with mo re pa ti -
ents must be per for med.
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