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Continuous ambulatory peritoneal dialysis (CAPD) related 
peritonitis remains a major problem (1). Up to 75% of peri-
tonitis episodes have Gram (+) pathogens and up to 40-60% 
of them are staphylococci species, mainly Staphylococcus 
aureus (Staph. aur) and Coagulase Negative Staphylococci 
(CNS) (2-4).  Emergence of oxacillin-resistant staphylo-
cocci (ORS) species is of special importance, since they be-
come resistant also to other antibiotics, such as cepha-
losporins and glycopeptides. The frequency of isolation of 
oxacillin resistant staphylococci (ORS) in hospitalized pa-
tients is growing and it is attributed to nasal or skin carriage 
status, and the commoner use of antibiotics (5-6).  We tried 
to examine if there are some clinical or other parameters 
that could indicate some patients as high-risk ones to de-
velop ORS peritonitis. 
 
Methods 
We studied retrospectively 109 consecutive peritonitis epi-
sodes during a six-year period (1/1/1997 to 31/12/2002) 
during which all CAPD patients were on a disconnect sys-
tem.  From a total of 51 patients, 45 (88.3%) developed one 
or more peritonitis episodes.  Staphylococci species were 
isolated in 35 (77.8%) of them, and other microorganisms in 
the others.  Relapses – recurrence of peritonitis with the 
same microorganism in less than 4 weeks – were considered 
as independent peritonitis episodes.  Specimens were taken 
aseptically from dialysis bags Sediments from 100 ml 
dialysate centrifuged at 2500 g for 10 minutes were cultured 
on blood agar plates (aerobically and anaerobically) and on 
MacConkey agar.  Also, 10 ml of dialysate were incubated 
on blood culture bottles (Signal System-Oxoid or Mini-
Vital) with antimicrobial removal agents.  The identification 
and susceptibility tests were done by Pasco Instrument 
(Difco). 
The following demographic data were collected: age, sex, 
aetiology of end-stage renal disease (ESRD), duration on 
CAPD, peritonitis episodes and antibiotics use before and 
during the studied period.  Serum albumin was used as in-
dice for nutritional status, Kt/V for dialysis adequacy and 
residual diuresis for residual renal function. 
The 35 patients with staphylococal peritonitis episodes were 
grouped according the existence of resistance of CNS to ox-
acillin (ORS, n=20) or not (OSS, n=15).  Patients with at 
least one episode with oxacillin resistant CRS, during the 
studied period, were included in the group ORS.  All pa-
tients were initially treated with cefuroxime ip and amikacin 

im according the standard protocol of our Unit.  Treatment 
was modified according the susceptibility of microorgan-
isms or the persistence of peritonitis afterwards.  
The main demographic data are presented in Table 1.  For 
statistical evaluation x2 and unpaired student’s t-test were 
used. 
 
Table 1. Main demographic data of patients with one or 
more episodes of staphylococcal peritonitis 
 

 ORS OSS Total 
n 20 15 35 
F/M 11/9 7/8 18/17 
Age (M ± SD) 
x ± SD 

Range 

 
68.8 ± 9.2 
45 - 85 

 
62.7 ± 13.5 
31 - 87 

 
66.2 ± 37.3 
31 – 87 

Time on CAPD (months) 
x ± SD 

Range 

 
52.7 ± 31.9 
6 - 137 

 
58.7 ± 43.2 
11 - 163 

 
55.3 ± 37.3 
6 – 163 

Follow-up in the  
studied period (months) 
x ± SD 

Range 

 
 
32.9 ± 18.8 
5 - 69 

 
 
38.7 ± 18.5 
12 - 72 

 
 
35.4 ± 18.9 
5 – 72 

Etiology of ESRD 
 Diabetes 
 Nephrosclerosis 

 PKD 
 GN 
 Others 

 
7 
7 
2 
- 
4 

 
4 
4 
- 
5 
2 

 
11 
11 
2 
5 
6 

 
Results 
During the six years period of the study, a total of 115 peri-
tonitis episodes were registered n 41 out-of 51 patients. The 
35 patients developed 105 peritonitis episodes, having at 
least one episode with Staph species. A total of 101 patho-
gens were isolated and 8 (7.3%) cultures were negative.  In 
73 cultures (72.3%) staphylococci were isolated (5 Staph. 
Aureus and 68 C.N.S), in 13 (12.9%) other Gram (+) bacte-
rias and in 15 (14.8%) Gram (-) bacterias.  In four peritoni-
tis episodes 2 pathogens were isolated.  The most common 
CNS species was Staph. Epidermidis (47.1%) followed by 
Staph. Warneri (17.6%), Staph Simulans (14.7%) and others 
(20.6%). 
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The 20 patients characterized as ORS, had a total of 66 peri-
tonitis episodes with 51 (77%) staphylococci (49 CNS and 2 
Staph. aureus) (Table 2). 
 
Table 2. Distribution of the causative pathogens in the 
105 peritonitis episodes  
 

 Gr. ORS 
n=20 

Gr. OSS 
n=15 

Total 
n =35 

Microorganisms 
 ORS 
 OSS 
 Others 
 Total 

 
34 (51.5%) 
17 (25.8%) 
15 (22.7%) 
    66 

 
   - 
22 (56.4%) 
17 (43.6%) 
  39 

 
34 (32.4%) 
39 (37.1%) 
32 (30.5%) 
  105 

 
Table 3. Incidence of peritonitis rate in the two stud-
ied groups of patients 
 

 Peritonitis rate (episodes / pa-
tient months) 

 Gr. ORS 
n=20 

Gr. OSS 
n=15 

Total 
n=35 

From 1/1/97 to 31/12/02 
 Total Nr of 
peritonitis     (n=115) 
 Staph (+) peri-
tonitis      (n=105) 

 
1:10.15 
1:13.1 

 
1:15.2 
1:26.9 

 
1:12.0 
1:17.5 

Before 1st Staph perito-
nitis 1:20.2 1:29.3 1: 23.5 

 
According the resistance to oxacillin 34 cultures proved to 
be ORS and 17 OSS.  From 39 peritonitis episodes in OSS 
patients, 22 (56.4%) were due to Staph. species (19 CNS 
and 3 Staph. aureus). 
The number of staph (+) peritonitis per patient was higher in 
gr. ORS (2.55 vs 1.46 epis/patient).  The 50% of peritonitis 
with CNS were ORS.  Among the 5 Staph Aureus only one 
was ORS and it was isolated on the first peritonitis episode 
of the patient. 
The overall peritonitis rate for the studied period was 1:12.0 
epis/pts-mos while the peritonitis rate for staphylococcal 
peritonitis was 1:17.5 epis/pts-mos (Table 3). Patients with 
ORS had higher total incidence of peritonitis than those 
with OSS (1/10.2 pts.mos vs 1/15.2 pts.mos).  This differ-
ence was more significant when we consider the rate of 
staphycoccal peritonitis (1/18.1 pts.mos for ORS vs 1/26.9 
pts.mos for OSS). 
Patients with ORS had 22 peritonitis episodes (1.1/patient) 
before their first staph (+) peritonitis, against 11 (0.73/pat) 
for patients with OSS.  Consequently, ORS patients re-
ceived more antibiotics before the first staph (+) peritonitis. 
Patients of gr. ORS were older (68.85 ± 9.24 vs 62.7 ± 13.5 
years, p:0.07). Diabetes and neprhosclerosis were more 
common in ORS and glomerulonephritis in OSS without 
statistical difference.  Duration on CAPD modality and on 
follow-up in the studied period have no differences between 
the two groups.  Also, residual diuresis, Kt/V and serum al-

bumin have no differences between the groups at the start as 
well as at the end of the studied period. 
 
Discussion 
Staphylococcus species have been the predominant causa-
tive pathogens of CAPD-related peritonitis since its intro-
duction (7). 
Staphylococci resistant to oxacillin are major nosocomial 
pathogens in peritoneal dialysis centers. Resistance is medi-
ated by alterations in membrane-bound enzymes called, 
penicillin binding proteins (PBSs), which are the target for 
beta-lactam antibiotics.  The expression of a special cell-
wall synthesizing enzyme, PBPRa, confers resistance to a 
majority of antibiotics 8). 
It is of interest the low percentage of Staph aureus (4.34%) 
in our Unit and of negative cultures (7.3%) we found. Con-
cerning negative cultures we suggest that the early sampling 
of contaminated dialysate and the applied methodology for 
sampling and culturing gave chance to higher number of 
positive cultures.  Concerning the low frequency of Staph 
aureus we can also suggest that the use of Tenckhoff cathe-
ters with one-deep cuff has almost eliminate exit-site colo-
nization and infection in our Unit.  It is accepted that colo-
nization of exit site is of greater pathogenic importance than 
colonization of other anatomic sites (5, 9). 
It is referred that there is a synergistic effect on peritonitis 
rate of race, level of education and peritoneal dialysis sys-
tem (6).  Our patients of both groups were of the same race, 
they used the same system, and they had almost the same 
educational status. The only difference, even not significant, 
we found was their age.  Patients with ORS peritonitis were 
older. 
The prevalence of diabetes was somewhat higher in ORS 
patients but without significance.  On the other hand, it is 
not referred that diabetics patients are more prone to de-
velop peritonitis than non-diabetics ones. 
There were not differences for the adequacy of dialysis be-
tween the two groups at the start, despite the higher inci-
dence of peritonitis in patients with ORS before the studied 
period.  We have to mention that at the end of follow-up 
adequacy of dialysis remained stable in both groups. The 
observation seems to be more important for ORS patients as 
it is against the opinion that repeated infections lead to fail-
ure of peritoneum as dialysis membrane (10). 
Our patients were in a quite well nutritional status, ex-
pressed by serum albumin levels.  The serum albumin was 
used as index of nutritional status because it is a reliable pa-
rameter, less influenced by technical or methodological in-
terventions.  Nutritional status remained unchanged for both 
groups. 
It seems that in our patients with ORS peritonitis adequacy 
of dialysis and nutritional status remained stable for the 
greater number of patients. 
Patients developing ORS peritonitis had a greater number of 
peritonitis episodes before the first staph positive culture in 
the studied period, compared to patients who never acquired 
ORS.  It is probably due to the greater use of antibiotic 
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treatments and the consequent emergence of resistance of 
Staph species. 
We think that it is of special concern the observation that 
patients with ORS peritonitis had a significantly higher 
staphylococcal (ORS + OSS) peritonitis rate than patients 
with OSS.  This difference was less pronounced for the total 
peritonitis rate during the follow-up period, due to a quite 
higher incidence of non-staph peritonitis in OSS patients. 
Does this observation means anything?   
Among CNS species staph. epidermidis was the most com-
mon and at a percentage that is similar to that referred by 
others (2, 6). We didn’t found any difference for oxacillin-
resistant species among the different CNS. 
In conclusion, in CAPD patients who developed peritonitis 
with ORS species , there was notsome special clinical or 
demographic parameter, predictive of an increase suscepti-
bility to such pathogens except the older age.  It seems that 
the main reason for the growth of oxacillin-resistant staphy-
lococci is the history of previous multiple peritonitis epi-
sodes with any kind of pathogens and as a consequence the 
greater use of antibiotics. 
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