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¢ Introduction: Peritonitis remains the main cause of peri-
toneal dialysis (PD) technique failure worldwide, despite
significant reductions in infection rates observed over the
past decades. Several studies have described risk factors
for peritonitis, technique failure and mortality. However,
there are scarce data regarding predictors of complications
during and after a peritonitis episode. The aim of our study
was to analyze predictors of peritonitis-related outcome in
the Brazilian Peritoneal Dialysis study (BRAZPD) cohort.
¢ Methods: All adult incident patients recruited in the
BRAZPD Study between December 2004 and October 2007,
who remained at least 90 days on PD and presented their
first peritonitis episode (n = 474 patients) were included
in the study. The endpoints analyzed were non-resolution,
death due to a peritonitis episode and long-term technique
survival after a peritonitis episode.

¢ Results: Inthe multivariable regression, non-resolution
was independently associated with older age (odds ratio
(OR) 1.02; p < 0.01), collagenosis as the primary renal
disease (OR 4.6; p <0.05) and Pseudomonas spp as etiologi-
calagent (OR 2.9; p <0.05). Patients who were transferred
from APD to CAPD during peritonitis therapy presented a
higher risk of non-response (OR 2.5; p < 0.05). The only
factor associated with death during a peritonitis episode
was older age (OR 1.04; p <0.05). Exposure to vancomycin
and male gender were the independent predictors of long-
term technique failure (OR 2.2; p <0.01).

¢ Conclusion: Apart from confirming previous observa-
tions of the negative impact of older age and Pseudomonas
spp peritonitis on outcomes, we observed that collag-
enosis may negatively impact response to treatment
and exposure to vancomycin may possibly reduce long-
term technique survival. It is important to emphasize
that the association of vancomycin with technique
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failure does not prove causality. These findings shed
light on new factors predicting outcome when peritonitis
is diagnosed.
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lthough hemodialysis (HD) and peritoneal dialysis

(PD) present similar outcomes in terms of patient
survival, PD therapy is associated with significantly
lower technique survival. This holds true despite the
reduction in peritonitis rates observed over the past
decades (1). Not surprisingly, PD-related peritonitis has
been extensively studied, and risk factors for peritonitis
are well established, including in large cohort studies
based in heterogeneous geographic areasin developing
countries (2). Of concern, even when properly treated,
approximately 20% of all episodes are refractory to
treatment (3,4). Furthermore, prolonged efforts to
treat refractory peritonitis can lead to extended hospi-
talization time, ultrafiltration failure due to peritoneal
membrane damage, increased risk of fungal peritonitis,
and mortality in a small but not negligible proportion of
cases (4,5). However, other than microbiologicalissues
that were studied in the past, little has been published
about factors associated with refractory peritonitis and
which patients are at higherrisk to die after a peritonitis
episode (6). Moreover, among those successfully treated
for a peritonitis episode, the factors associated with
technique failure remain to be investigated. Thus, the
aim of this study is to identify factors predicting non-
resolution and peritonitis-related mortality, as well as
the risk factors for long-term technique failure after the
first peritonitis episode.
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METHODS

This study was performed in accordance with the
Declaration of Helsinkiand all participants signed written
informed consent before the enrollment.

PATIENT POPULATION

The study included all incident patients 18 years or
older, who remained at least 90 days on PD and pre-
sented their first peritonitis episode (n = 474) during
the follow-up, from 114 PD centers reporting monthly to
the BRAZPD, a multicenter Brazilian cohort study, from
December 2004 through October 2007 (7). Data were
obtained using software specifically designed to collect
data in each participating clinic (PDNet), which were
transferred to a central database.

During the follow-up period, patients were evaluated
monthly by nephrologists and nurses at the PD clinic.
Data collectionincluded age (years), gender, race, cause
of end-stage renal disease (ESRD), previous hemodialy-
sis (HD), PD modality at the time of peritonitis episode
(CAPD or APD), body mass index (kg/m?), BP (mmHg),
serum albumin (g/dl), hemoglobin levels (g/dl), PD
indication (medical, patient’s option, or only option),
previous nephrology referral, family income (minimum
wages [MW] per month: no income, 0 to 2, 3to 5, 6 to
10, 11 - 20, >20), education level (illiteracy, elementary,
secondary, and higher), distance from dialysis center
(< 25,25t050,>50km), region where patients live and
its Human Development Index (HDI), number of treated
patients per center, microbiological characteristics of
peritonitis, and total follow-up period (months). The
HDIis an annualindex published by the United Nations
Development Program to measure national development.
The presence of comorbid conditions (collagenosis,
malignancy, cardiopathy, left ventricular hypertrophy,
and diabetes) was registered as present or absent.

DEFINITIONS AND CLINICAL MANAGEMENT

The definition of peritonitis followed the recommenda-
tions of the International Society for Peritoneal Dialysis
(ISPD) guidelines (4). Non-resolution was defined as
refractoriness to treatment that leads the patient to be
transferred to HD or death as a consequence of the first
peritonitis episode. Death related to peritonitis episode
was defined as death of a patient with active peritoni-
tis, or admitted with peritonitis, or within 2 weeks of a
peritonitis episode (8,9). Technique failure was defined
as the patients’ transfer to HD for any reason. Death,
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loss of follow-up, renal transplantation and recovery of
renal function were considered censored data. Empirical
antibiotic prescription was based on the patient’s clinical
conditions according to each center’s protocol and the
patients were hospitalized whenever necessary.

STATISTICAL ANALYSIS

Outcomes evaluated were non-resolution, death duetoa
peritonitis episode and long-term technique survival aftera
peritonitis episode. Clinical, demographic, dialysis-related,
geographic, and socioeconomicvariables wereincludedin
all analyses. For all outcomes assessed, multicollinearity
between variables was double checked through analysis of
thevarianceinflation factor (VIF) scores and a correlation
of estimates. A subgroup analysis of APD patients was also
performed including an additional variable as “switch to
CAPD during the treatment (Yes or No)”.

Logistic regression was used to assess predictors of
non-resolution and death related to the first peritonitis
episode. All assumptions to logistic regression were
checked and met. Discrete variables were converted
into a set of dichotomous variables by dummy variable
coding (10). The method utilized was stepwise backward
deletion, in which, after being evaluated one at a time,
thosevariables that did not contribute significantly were
deleted. In addition, all variables with a p level lower
than 0.201in the univariate analysis wereincludedin the
multivariate model. The multivariable regression analysis
is suitable here since we excluded the possibility of any
center-related effects running a hierarchical model (i.e.,
random effects for treating units).

For long-term technique failure analysis, the Kaplan-
Meier survival curve was calculated for all variables and
ifapvalue<0.20 was obtained in the long rank test the
corresponding variable was included in the Cox propor-
tional hazard regression model. Patients who died or were
transferred to HD at the time of the peritonitis episode
were excluded from this analysis as well as those with
fungal peritonitis. Statistical significance was defined
as p < 0.05. The statistical software packages utilized
were SPSS 11.01.1 and MLwin version 2.26.

RESULTS

Between December 2004 and October 2007, 474
patients from a cohort of 2,032 incident adult PD
patients presented a first peritonitis episode. Patient
characteristics at baseline, including the characteristics
of patients on APD and CAPD, are described in Table 1.
The description of the whole cohort characteristics is
described elsewhere (7).
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TABLE 1
Summary of Patient Characteristics at Baseline (n=474)
Overall
Frequency (%) CAPD (n=243) APD (n=231) p-value

Age > 65 179 (37.8) 83 (34.2) 96 (41.6) 0.097
Male gender 222 (46.8) 109 (44.9) 113 (48.9) 0.37
Race

White 308 (65.0) 137 (56.4) 171 (74.0) <0.001

Black 51(10.8) 36 (14.8) 15 (6.5) 0.003

Asian 10 (2.1) 5(2.1) 5(2.2) 0.93

Others 105 (22.2) 65 (26.7) 40 (17.3) 0.013
Cause of ESRD

Chronic glomerulonephritis 38(8.0) 19 (7.9) 19 (8.2) 0.871

Hypertensive nephrosclerosis 101 (21.3) 50 (20.7) 51 (22.1) 0.690

Diabetic nephropathy 182 (38.4) 89 (36.8) 93 (40.3) 0.416

Unknown 75 (15.8) 49 (20.2) 26 (11.3) 0.008

Others 77 (17.3) 35 (14.4) 42 (18.2) 0.265
PD modality 243 (51.3) 231 (48.7) -
Comorbid conditions

Collagenosis 10 (2.1) 8(3.3) 2(0.9) 0.066

Malignancy 17 (3.6) 10 (4.1) 7 (3.0) 0.525

Cardiopathy 125 (26.4) 63 (25.9) 62 (26.8) 0.821

Left Ventricular Hypertrophy 209 (44.1) 115 (47.3) 94 (40.7) 0.146
Educational Level

Illiterate 55 (11.6) 41 (16.9) 14 (6.1) <0.001

Elementary 272 (57.4) 139 (57.2) 133 (57.6) 0.934

Secondary 124 (26.2) 52 (21.4) 72 (31.2) 0.016

Higher 23 (4.9) 11 (4.5) 12 (5.3) 0.735
Region where patients live

Southeast 269 (58.7) 122 (50.2) 147 (68.4) 0.003

South 89 (19.4) 51 (21) 38(16.5) 0.206

Northeast 71 (15.5) 40 (16.5) 31(13.4) 0.354

West center 11 (2.4) 7 (2.9) 4 (1.7) 0.406

North 18 (3.9) 18 (7.4) 0 <0.001
Center size

Up to 40 patients 119 (25.1) 58 (23.9) 61 (26.4) 0.524

41to 72 patients 111 (23.4) 56 (23) 55 (23.8) 0.844

73 to 120 patients 123 (25.9) 62 (25.5) 61 (26.4) 0.825

Higher than 121 121 (25.5) 67 (27.6) 54 (23.4) 0.295

PD = peritoneal dialysis; APD = automated PD; CAPD = continuous ambulatory PD; ESRD = end-stage renal disease.

Negative culture was observed in 183 (41.5%) episodes
and 33 episodes did not present the description of the
culture results. The culture negative episodes were homo-
geneously distributed between all centers. In the 258
cases of peritonitis with a causative organismidentified,
142 (32%) were due to gram-positive bacteria, 97 (22%)
to gram-negatives, and eight (1.8%) to fungi. Detailed
microbiological information is shown in Table 2.

Regarding treatment, the main antibiotic used to
cover gram-positive bacteria was a first generation
cephalosporinin 295 episodes, followed by vancomycin

in 154. For gram-negative bacteria, gentamicin was the
most prescribed antibiotic, in 201 episodes, followed by
a third generation cephalosporinin 122 and quinolones
in 90 patients.

PREDICTORS OF NON-RESOLUTION OF THE FIRST
PERITONITIS EPISODE

The treatment of 67 patients failed, yielding a
non-resolution rate of 14.1%. Age (p = 0.04), dialysis
vintage (p=0.06), collagenosis as a comorbid condition
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(p = 0.16), gender (p = 0.16), Pseudomonas etiology
(p =0.01) and fungal peritonitis (p = 0.10) presented a
p value lower than 0.2 and were included in the multi-
variate analysis. In the multiple regression model, age,
presence of collagenosis, and Pseudomonas spp etiology
remained independently associated with non-resolution.
No specific antibiotic treatment was found to have
influenced the resolution rate. In the subgroup of APD

TABLE 2
Microbiological Characteristics of the Peritonitis
Episodes (n=441%)

Micro-organism Frequency %

Gram-positive cocci 142 32.2
Staphylococcus aureus 75 17.0
Coagulase-negative staphylococci 57 12.9
Others 9 2.0
Gram-negative bacilli 97 22.0
Escherichia coli 24 5.4
Klebsiella spp 1 2.5
Other enterobacteriaccea 28 6.3
Pseudomonas aeruginosa 21 4.8
Other non-fermentative gram-

negative bacilli 13 2.9
Fungi 8 1.8
Gram-positive bacilli (Corinebacterium spp) 1 0.2
Gram-negative cocci (Neisseria spp) 1 0.2
Others (Non-identified) 9 2.0
Negative Culture 183 41.5

*33 missing data.

MARCH 2014 - VOL. 34, NO. 2 PDI

patients, those who transiently switch to CAPD during the
infectious treatment presented a higher non-resolution
rate; indeed, in this subgroup, Pseudomonas and fungal
etiologies were associated with non-resolution (Table 3).
There was no independent predictor for non-resolution
in the CAPD sub-group of patients.

PREDICTORS OF DEATH RELATED TO PERITONITIS

Mortality related to the first peritonitis episode was
5.7% (n = 27). Variables included in the multivariate
model were gender (p = 0.06), center size (p = 0.09),
educational level (illiterate) (p = 0.08), cardiopathy
(p=0.08), age (p = 0.01), malignancy (p = 0.51) and
non-White race (p =0.05). As shown in Table 4, age was
the onlyindependent risk factor for death related to the
first peritonitis episode. Inthe subgroup of APD patients,
age remained the only predictor of death, while in CAPD
only malignancy was independently associated with
death risk (Table 4).

LONG-TERM TECHNIQUE FAILURE FOLLOWING THE
FIRST PERITONITIS

Allthe patients whose first peritonitis episode evolved
into resolution wereincluded in this analysis. Of a total of
399 patients, 81 were transferred to HD. Peritonitis was
the main cause of technique failurein 46.9% of the cases
while UF failure was responsible for 29.6%. Technique
survival after the first year of the initial infectious epi-
sode was 73.2%, dropping to 49.9% at 2 years.

TABLE 3
Logistic Regression Predicting Non-Resolution of the First Peritonitis Episode
0dds 95% C.I.
Variable B SE ratio p Lower Upper

Overall patients — n=474

Age 0.021 0.010 1.021 0.035 1.001 1.041

Collagenosis (Yes) 1.529 0.761 4.611 0.045 1.037 20.509

Dialysis Vintage -0.042 0.026 0.959 0.104 0.912 1.009

Etiology

Pseudomonas spp. 1.084 0.496 2.958 0.029 1.118 7.826
APD patients - n=231

Age 0.025 0.014 1.025 0.07 0.998 1.053

Switch to CAPD (Yes) 0.936 0.410 2.549 0.023 1.141 5.696

Etiology

Pseudomonas spp. 1.427 0.639 4.168 0.026 1.191 14.582

Fungus 1.992 0.897 7.330 0.026 1.263 42.546

B = unstandardized coefficient; SE = standard error; C.I. = confidence interval; APD = automated peritoneal dialysis; CAPD =

continuous ambulatory peritoneal dialysis.
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TABLE 4
Predictors of Death-Related Peritonitis
0dds 95% C.IL.
Variable B SE ratio p Lower Upper

Overall patients - n=474

Age 0.037 0.015 1.038 0.012 1.008 1.069

Asian race 1.625 0.846 5.079 0.055 0.968 26.663

Female gender -0.823 0.438 0.439 0.060 0.186 1.037
APD patients - n=231

Age 0.045 0.021 1.046 0.032 1.004 1.091

Center size -0.012 0.007 0.988 0.079 0.976 1.001
CAPD patients — n=224 (missing 19)

Malignancy (Yes) 2.027 0.341 7.667 0.021 1.354 43.413

B = unstandardized coefficient; SE = standard error; C.I. = confidence interval; APD = automated peritoneal dialysis; CAPD =

continuous ambulatory peritoneal dialysis.

By univariate analysis no associations were found
between bacterial etiologies, subsequent peritonitis
episodes and technique failure, while there were associa-
tions between presence of collagenosis (p=0.19), gender
(p=0.11), exposure to vancomycin (p <0.01), age (p =
0.04), and family income (p = 0.08) and the endpoint;
these variables were included in the Cox model. The
multivariate Cox analysis found that the independent
predictors of technique failure were exposure to vanco-
mycin and male gender (Table 5). Among APD patients,
the variables included in the Cox model were age (p <
0.01), Klebsiella peritonitis (p = 0.08), center size (p =
0.04), transient switch do CAPD (p < 0.01), exposure to
vancomycin (p <0.01), and white race (p =0.09). In this
subgroup, vancomycin exposure, Klebsiella peritonitis,
and lower age were independently associated with the
endpoint (Table 5). In contrast, the CAPD subgroup model
included collagenosis (p=0.09), female gender (p=0.10)
and vancomycin (p=0.08); exposure to vancomycin was
the only independent risk factor for technique failure.

DISCUSSION

Although risk factors for peritonitis have been exten-
sively studied in the literature, only a small number of
them reported clinical and demographic predictors of
outcomes following a peritonitis episode. In fact, to the
best of our knowledge, there is only one large prospec-
tive cohort study describing factors such associations
(11). The main results of the present study were that
factors other than the etiology of peritonitis, namely
older age, presence of collagenosis, and clinical prac-
tice pattern (use of vancomycin and transfer of APD

patients to CAPD during peritonitis) were associated
with clinical outcome.

Peritonitis non-resolution rates have been described
to be approximately 20% or higherin different series with
a mortality rate of approximately 10% (1,12-15). In the
current study, the non-resolution rate was lower (14.1%)
than previously described. As expected, Pseudomonas spp
etiology was anindependent predictor of non-resolution,
but surprisingly S. aureus was not. This finding could
be possibly explained by a low methicillin resistance
rate among S. aureus. Unfortunately data on bacterial
resistance were not availablein the BRAZPD database. In
addition, we found that culture-negative peritonitis was
not associated with the endpoint, in disagreement with
the majority of previous reports (16-19), including the
largest case series, published by Fahim et al. (19), which
have reported higher resolution rate. Culture-negative PD
peritonitis episodes in general correspond to infectious
causes that fail to reach the threshold of microbiologi-
cal detection, as coagulase-negative staphylococci and
viruses associated with benign clinical course (16).
A large prevalence of culture-negative episodes was
described in the present study that suggest suboptimal
culture techniques in the country. These episodes could
be caused by several etiologies that potentially influence
the outcome.

A few patient conditions, such as older age and
collagenosis, were identified as predictors of non-
resolution. Nevertheless, the increased mortality in the
elderly was the reason for age as a significant predictor
of non-resolution. Although collagenosis was previously
reported as a risk factor for peritonitis, technique fail-
ure, and mortality (20,21), this is the first association
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TABLE 5
Long-Term Technique Failure after a Successful Treated Peritonitis Episode
Hazard 95% C.I.
Variable B SE ratio p Lower Upper
Overall patients =399
Age (Years) -0.014 0.008 0.986 0.079 0.970 1.002
Collagenosis (Yes) 1.347 0.741 3.845 0.069 0.900 16.419
Sex (Male) 0.542 0.249 1.719 0.029 1.056 2.799
Vancomycin exposure (Yes) 0.867 0.242 2.380 0.001 1.480 3.828
Family income (less than to 2
minimum wages/month) 0.428 0.254 1.534 0.09 0.933 2.521
APD patients n=189
Age (years) -0.025 0.012 0.975 0.040 0.953 0.999
Klebsiella sp (Yes) 1.635 0.799 5.130 0.041 1.072 24.541
Diabetes mellitus (Yes) -0.303 0.389 0.739 0.436 0.344 1.584
White race (Yes) -0.570 0.379 0.565 0.133 0.269 1.189
Center size -0.005 0.004 0.995 0.229 0.988 1.003
Temporary switch to CAPD (Yes) 0.550 0.387 1.734 0.155 0.812 3.704
Vancomycin (Yes) 0.955 0.367 2.600 0.009 1.267 5.335
CAPD patients n=210
Collagenosis (Yes) 1.356 0.757 3.879 0.073 0.880 17.108
Sex (Male) 0.569 0.347 1.767 0.101 0.895 3.488
Vancomycin (Yes) 0.723 0.346 2.060 0.036 1.047 4.056

APD = automated peritoneal dialysis; B = unstandardized coefficient; SE = standard error; C.I. = confidence interval; CAPD =

continuous ambulatory peritoneal dialysis.

between this comorbidity and non-resolution. This
observation is to be expected, since those are chronic
inflammatory conditions, which are commonly treated by
immunosuppression that leads toimmune dysfunction. In
addition, previous studies showed animportantassocia-
tion between chronicinflammation, assessed by baseline
levels of C-reactive protein, and peritonitis refractoriness
(11). Information about immunosuppressive treatment
in this group of patients would be interesting, butit was
not available in the database.

Inthe present cohort, PD modality was nota predictor
of any outcomes, which is in agreement with previous
reports (1,22). However, transference to CAPD is a com-
mon practicein our country due to concerns of adequate
antibiotic dosing during APD and the subgroup of APD
patients who were transiently transferred to CAPD for
peritonitis treatment presented a higher non-resolution
rate. This novel finding was not associated with center
size or any other covariable. The most plausible pos-
sibilities to explain this finding are: (a) APD patients
could face technique difficulties in performing manual
exchanges when they are subtly forced to transfer to
CAPD (such issues could be a consequence of either
patients that were never trained to perform manual
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exchanges — starting PD on APD — or if such training
occurred a long time ago), or (b) volume overload due
to UF failure in high-transporter patients transferred to
CAPD. Thisisanimportantfinding that could reduce per-
manent transference to HD and deserves further study.
CAPD technique should be revised periodically or, if not
possible, immediately before transferring to CAPD for
peritonitis treatment.

Death is an uncommon occurrence in PD-related
peritonitis and has been reported in less than 10% of
all episodes. Inthe present study the peritonitis-related
mortality rate was 5.7% and older age was the only risk
factor for death. This is in agreement with previous
studies, and the immune dysfunction related to aging
is likely an important causative factor (1,15,23,24).
Nevertheless, the severity of medical disease observed
in these patients, as well as possible residual confound-
ers, must also be taken into account when trying to
explain the association of collagenosis and peritonitis-
related mortality.

Contrary to previous studies, no etiological agents
were associated with higher mortality rate. The lack of
association between fungal peritonitis and mortality is
probably related to the small number of cases caused by
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this agent, since this study only took into account the
first episode of peritonitis. Interestingly, this relation-
ship between fungal peritonitis and mortality has been
observed mainly when associated with multiple previous
peritonitis episodes. This observation may imply that,
at least in part, the high mortality observed in fungal
peritonitis may be related to previous clinicalinfectious
events. Our study presents a high prevalence of negative
cultures and similarly with previous reports that were
highlighted in the ISPD guideline, the culture negative
peritonitis did not influenced any of the outcomes.

We further evaluated, in successfully treated patients,
whether or not conditions related to their first peri-
tonitis episode would influence long-term technique
survival. Two variables were independent risk factors
for technique failure: male gender and prescription
of vancomycin to treat the initial peritonitis episode
(Figure 1). Theinfluence between gender and outcomes
in PDis notwell established, for example previous reports
from both a large retrospective Canadian cohort and
a North American cohort of incident patients, associ-
ated higher PD technique survival with female gender
(25,26). Herein several factors can possibly act as a
confounder, from genetic characteristics to cultural and
socioeconomic aspects.

One of the most interesting findings in this study
was that exposure to vancomycin predicted technique
failure. Itis known that vancomycin can potentially affect
residual renal function (RRF). Indeed, Herget-Rosenthal
et al. described in a cohort of 71 incident patients that
vancomycin, as a part ofa composite variable, was a risk
factor for RRF declining (27). However, to the best of
our knowledge, this is the first time that vancomycin is
reported as an independent factor for technique failure
in PD. Unfortunately, longitudinal information about
RRF to further investigate the effect of vancomycin on
this variable was not available. Alternatively, the lower
technique survival rate associated with vancomycin use
could be a consequence of its prescription in high-risk

PERITONITIS” OUTCOMES IN THE BRAZPD

patients with more severe peritoneal infections, which
could have a negative impact on peritoneal membrane
preservation. In agreement with this possibility, Fahim
et al. showed that vancomycin prescription was associ-
ated with a higher risk for permanent transfer to HD
(28). Yet the characteristics between patients exposed
and not exposed to vancomycin were similar, although
criteria regarding antibiotic choice were not available
in our database.

A sub-analysis of outcomes according to PD modal-
ity (APD vs. CAPD) confirmed that vancomycin was an
important risk factor for technique failure specifically
in APD patients. Moreover, particularly in APD patients,
Klebsiella spp and lower age emerged as independent
risk factors, while in CAPD, no new factor appeared. As
Klebsiella spp are of enteric origin, we can speculate
that a possible association between these germs and
gastrointestinal diseases could eventually lead to worse
outcomes. The reasons for these clustered findings in
APD remain to be elucidated.

Regarding the protective effect of older age on
technique failure, informationin the literatureis contro-
versial (29-30). The greater risk of technique failure in
elderly patients could be attributed to reasons such asan
inability to perform PD because of cognitive or mechani-
cal reasons; however, similar to the present results Lim
etal. (25),in a large Australia and New Zealand cohort,
reported that compared to younger patients, elderly
patients presented a higher risk of peritonitis-related
mortality, buta lower risk of technique failure. In agree-
ment, Perl et al. (31), comparing three large Canadian
incident cohorts of PD patients who initiated dialysis
during 1995 - 2000, 2001 - 2005, and 2006 - 2009,
reported that patients under 65 years old showed no
reduction in technique failure over time, while those
above 65 years of age had a lower risk of technique failure
in 2001 - 2005 and 2006 — 2009 relative to 1995 - 2000.
According to Lim et al. (25) itis possible that, to main-
tain their independence, elderly patients may prefer to

Hazard Ratio (IC 95%)

Age (years) 0.97-1.00
Collagenosis (yes) - > 0.90-16.42
Family income (up to 2 mw) 1 e 0.93-2.52
Sex (male) —_— 1.06-2.88
Vancomycin exposure (yes) — 1.48-3.83

Figure 1 — Independent risk factors for technique failure.
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persist with PD regardless of PD-related complications,
while Perletal. (31) suggested the role of theincreasing
use of home-assisted PD for older patients as a reason for
the improvement of clinical outcome in these patients.
These explanations are plausible to explain the present
results; unfortunately, our database does not provide
enough information to examine these questions.

This study has limitations. First, our database did not
include data on bacterial antibiotic resistance, inflamma-
tory markers, and dialysate cells count during peritonitis,
which are conditions previously associated with infection
resolution (1,32). Second, the prevalence of negative
culture was higherthan current recommendations. Third,
the strong association of vancomycin and technique
failure does not mean a cause-effect relationship but
only an association that deserves additional study. And
finally, thereare no data on RRF, animportant risk factor
fortechnique failure. Nevertheless, this study has impor-
tant strengths: it is a large multicenter cohort analysis
ofincident PD patients, and providesimportant clinical,
demographic, and microbiological factors not analyzed
until the present. Finally, this study uses a national
based, large cohortin a country with very heterogeneous
geographic and socio-economic variables.

In summary, the main contributions of this study were
to shed light on new factors predicting outcome when a
peritonitis episode is diagnosed. We confirmed that the
treatment response for peritonitis caused by Pseudomonas
spp is challenging, but has no impact on mortality. In
contrast, S. aureus peritonitis did not add risk, and col-
lagenosis as a cause of renal disease was for the first time
described as a risk factor for peritonitis non-resolution.
We also provide original associations between temporary
transferring of APD patients to CAPD for antibiotic-therapy
treatment and poor outcomes. In addition, aging was the
onlyindependentfactorassociated with mortality. Finally,
a strong association between vancomycin and poor tech-
nique survivalfor those successfully treated was described
although this does not prove causality. This novelinforma-
tion can serve as useful tools to guide specific and more
intensive strategiesin the treatment of patients with those
characteristics, as well as serve as animportant reference
for the design of future studies.
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