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Objective: to analyze the complications related to peritonitis and catheter exit-site infections, in
patients on peritoneal dialysis at home. Method: quantitative and cross-sectional study, carried
out with 90 patients on peritoneal dialysis at home, in a municipality in the Northeast region of
Brazil. For data collection, it was used two structured scripts and consultation on medical records.
Descriptive analysis and comparison tests among independent groups were used, considering
p<0.05 as level of statistical significance. Results: by comparing the frequency of peritonitis and
the length of treatment, it was found that patients over two years of peritoneal dialysis were
more likely to develop peritonitis (X2=6.39; p=0.01). The number of episodes of peritoneal
catheter exit-site infection showed association with the length of treatment (U=224,000;
p=0.015). Conclusion: peritonitis and catheter exit-site infection are associated with the length

of treatment.
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Introduction

The prevalence of dialysis patients in Brazil shows
upward trends. The country is the third in the world in
number of patients on dialysis, and only 9.4% are in
Peritoneal Dialysis (PD)®-?, The Brazilian Unified Health
System (SUS) finances approximately 80% of the PD
procedures and shows expressive evidence of saturation
regarding the demand for individuals with terminal
Chronic Kidney Disease (CKD)®3, CKD in its end stage
has as treatment, the Renal Replacement Therapy
(RRT), which is represented by hemodialysis, peritoneal
dialysis and kidney transplantationG-,

Particularly, in the case of Peritoneal Dialysis
(PD), there are the Continuous Ambulatory Peritoneal
Dialysis (CAPD) and the Automated Peritoneal Dialysis
(APD) as treatment modalities. These modalities can be
performed at the patients’ homes(.

Therefore, the nursing team must teach and
supervise the patient and/or caregiver about home
conditions, equipment, supplies and procedures, for
carrying out the PD. An accurate diagnosis of the living
conditions, cognitive and motor skills of the patient and
its family is crucial in preventing complications®-9.

Among the infectious complications, it is highlighted
the Catheter Exit-Site Infection (CESI) and peritonitis.
The CESI is an infectious complication, characterized
by the presence of purulent secretion, with or without
erythema of the pericatheter skin. Swelling, erythema
and crust or granuloma may also be present. Positive
results obtained in the culture of the material collected
from secretions contributes to diagnosis and treatment.
Peritonitis is considered a serious complication related
to the dialysis method and presents high morbidity and
mortality rates in patients with CKD7-9,

In a review of national and international literature
on CESI and peritonitis, it was found that peritonitis is the
main complication related to PD. Thus, the performance
of the professional team can contribute to improving the
quality of PD, strengthening the prevention strategies
of peritonitis episodes. In this fashion, researchers
deepened the studies, searching for evidence regarding
the inflammatory, clinical and socioeconomic markers,
as predictors of clinical outcomes, in order to strengthen
the strategies for reducing the inflammatory burden,
and, most of these studies was carried out in hospital
environments and nephrology clinics®?. However,
there are no studies in the national context about the
difficulties of patients on PD performed at home, which
can lead to complications related to peritonitis and CESI.

In considering the paucity of research explaining
the implications of this complex treatment for the
appearance of complications, this study aimed to analyze
the complications related to peritonitis and CESI, in
patients on PD performed at home. It is expected that
this research can provide information for the planning
and continuing education of patients on PD performed
at home.

Method

This is a quantitative, cross-sectional and
retrospective study, performed in a nephrology clinic of
the municipality of Aracaju, in the state of Sergipe (SE),
Brazil, from January to July 2012. The study population
consisted of 416 patients on renal replacement therapy.
Of these, 305 were on hemodialysis and 111 on PD
and, of these, 55 were on Automated Peritoneal Dialysis
(APD) and 56 on Continuous Ambulatory Peritoneal
Dialysis (CAPD).

The inclusion criteria were: patients on APD and
CAPD, with experience of at least six months in PD,
aged 18 years or over, residing in the state of Sergipe
and having medical records of PD treatment, available
in the electronic system, Dialsist® version 2.0. This
period was proposed taking into account the need for
experience in relation to PD performed at home. Of
the 111 patients on peritoneal dialysis, five were aged
below 18 years, four lived outside the state of Sergipe,
one was on intermittent PD and 11 were on PD for
less than six months. The eligible participants were 90
patients who met the inclusion criteria, corresponding
to approximately 85% of patients on PD of the dialysis
clinic, in January 2012.

It was selected the sociodemographic (age, gender,
education and family income) and clinical variables
(length of treatment, primary disease and non-
attendance at medical appointments) and the variables
related to the occurrence of infectious complications
(peritonitis and CESI). It was considered with low
education level the patients with up to four complete
years of study, average education from five to 11 years of
study, and high education level, 12 years of study or over.
Peritonitis was considered when the patient presented
cloudy dialysate fluid, with leukocytes counts above 100/
mm?3 and polymorphonuclear> 50% or positive results
in the microbiological examination of the dialysate.
The presence of CESI was identified by the occurrence
of purulent discharge, with or without erythema, on
the skin of the epidermis-catheter interface®. It was
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also used the results of microbiological examination
of the material collected at the catheter exit-site, with
inflammatory signs. The information about peritonitis
and CESI were collected as they were registered in the
medical records.

Data collection took place in three stages:
the first was related to the selection of the medical
records, according to predefined inclusion criteria.
From them, it was carried out a search on the patients’
addresses and their telephone contacts. Following, it
was established telephone contact with patients and/
or caregivers, requesting their authorization for home
visits and informing the purpose of the research. This
contact occurred approximately 24 hours before home
visits. This short period, estimated from the scheduling
of the meeting until its completion, was important to
ensure that there would not be changes in the research
scenario.

In the second stage, it was carried out home visits.
In this stage, two researchers, properly trained for
data collection, performed clarifications on the nature
and objectives of the research, obtaining the written
signature of the patients on the Informed Consent Form.
Following, it was carried out an interview using two
structured scripts: one to obtain the sociodemographic
and clinical data and the other for the variables related
to infectious complications related to PD performed at
home. In the third and final stage, it was carried out a
search in the medical records of the patient, in order to
complement the data on infectious complications. The
Committee of Ethics and Research involving Humans
approved the project, under Protocol number CAAE
0310.0.107.000-11.

Data collection were entered and tabulated using
Excel 2007 software. In order to facilitate analysis, it
was adopted statistical treatment, using the Statistical
Package for the Social Sciences (SPSS) software,
version 20 and the Epi info software, version 3.5.1, of
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the Centers for Disease Control and Prevention (CDC).
Descriptive statistics was used for univariate frequency
analysis, in the characterization of participants and non-
parametric tests, such as the Mann-Whitney U test, for
the numerical variables. For analysis of the categorical
variables, it was adopted the Chi-square test. The null
hypothesis was rejected with significance level of 5% (p
<0.05)D,

Results

Of the 90 (100%) patients on PD performed at
home, 37 (41.1%) were in the 60-79 age group. As
to gender, there was a predominance of males, 51
(56.6%). Regarding the education, 28 (31.1%) had
five to eight years of study. Regarding the per capita
income, the majority, 58 (64.4%) received less than
one minimum wage. Regarding the primary disease,
it was found that most, 49 (54.4%), was admitted to
the program of PD performed at home with diagnosis
of nonspecific kidney disease, followed by 17 (18.8%)
with a glomerular disorder in diabetes mellitus and 10
(11.1%) with hypertensive renal disease.

As for the occurrence of peritonitis, it was found
that 52 (57.8%) patients showed no occurrence of
peritonitis, 24 (26.7%) had an episode and 14 (15.5%)
had two or more episodes, from the admission of the
patient on PD to data collection performed at home,
which was carried out from January to July 2012.

By comparing the frequency of peritonitis and
the length of treatment, it was found that patients
on DP for more than two years, were more likely to
6.39; p = 0.01), thus showing
statistically significant difference. The average length

have peritonitis (X2 =

of treatment was 35 months and the median was 23
months. Among the patients studied, six presented three
or more episodes of peritonitis, of which one presented
six episodes of peritonitis (Table 1).

Table 1 - Numerical distribution of occurrence of peritonitis, according to the length of treatment. Aracaju, SE, Brazil, 2012

Episodes of peritonitis

Length of treatment

in months 0 1 2 23 Total
n % n % n % n % n %
Upto 12 19 70.4 7 25.9 1 37 - - 27 100.0
13 to 24 14 737 3 15.8 2 10.5 19 100.0
25 to 36* 4 40.0 3 30.0 1 10.0 2 20.0 10 100.0
> 36* 15 441 1 32.3 4 1.8 4 1.8 34 100.0
Total 52 57.8 24 26.7 08 8.9 6 6.6 90 100.0

* For exposure> 24 months p = 0.01; X?> = 6.39
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Ofthe 58 (64.5%) patients who had per capita family
income lower than one minimum wage, 17 (18.9%) had
an episode, and nine (10.0%) had two or more episodes
of peritonitis. From the association between episodes of
peritonitis and income, it was observed that the higher
the per capita income, the lower were the episodes of
peritonitis presented.

Patients with low education level represented 40% of
patients. However, there were no statistically significant
differences between the occurrence of peritonitis and
level of education of the patient, with the values for the
patient’s education level (x? = 0.55; p =0.45) and for the
caregiver’s education level (x> = 0.06; p = 0.8). Eleven
patients did not have caregivers.

It was found a statistically significant association
between the occurrence of peritonitis and the number
of non-attendance at medical appointments (x? = 6.28;
p=0.01). For association purposes, it was considered
as risk the patients who have had four or more non-
attendance at medical appointments, from the date
of admission on peritoneal dialysis. It was found that
the number of non-attendance in relation to the length
of treatment was low in the first year and the longer
the length of treatment, the greater the number of
non-attendance. In this clientele, 14 (15.5%) had an
episode of peritonitis and seven (7.8%) had two or more

episodes (Table 2).

Table 2 - Numerical distribution of occurrence of peritonitis and total number of non-attendance at medical

appointments. Aracaju, SE, Brazil, 2012

Episodes of peritonitis

non-atiendance 0 1 2 23 Total
n (%) n (%) n (%) n (%) n (%)

Zero 13 (14.4) 3(3.3) 1(1.1) 1(1.1) 18 (20.0)
One 11(12.2) 3(3.3) 1(1.1) - 15 (16.7)
Two 9 (10.0) 3(3.3) 1(1.1) 1(1.1) 14 (15.5)
Three 5 (5.6) 1(1.1) 1(1.1) 1(1.1) 8(8.9)
Four 1(1.1) 1(1.1) 1(1.1) 2(2.2) 5 (5.5)
Five or more 13 (14.4) 13 (14.4) 3(3.3) 1(1.1) 30 (33.3)
Total 52 (57.8) 24 (26.7) 8(8.9) 6(6.7) 90 (100)
X2 = 6.28;
p=0.01

Regarding the occurrence of CESI, 56 (62.2%), patients
had one or more episodes. By comparing the CESI and the
length of treatment, it was observed a higher number of

patients affected by the infection in the first year, when
compared to the second and third years. After the third year,
the number of affected patients increased again (Table 3).

Table 3 - Numerical distribution of occurrence of catheter exit-site infection (CESI), according to the length of

treatment. Aracaju, SE, Brazil, 2012

Catheter Exit-Site Infection

Length of treatment

in months ° 1 3 24 Total
n % n % n % n % n % n %
Upto 12 14 51.8 7 25.9 4 14.8 1 3.7 1 3.7 27 100.0
13to 24 10 52.6 6 315 3 15.7 - - - - 19 100.0
25 to 36 3 30.0 3 30.0 1 10.0 1 10.0 2 20.0 10 100.0
> 36 7 20.5 5 14.7 6 17.6 3 8.8 13 38.2 34 100.0
Total 34 37.7 21 23.3 14 15.5 05 55 16 17.7 90 100.0

The association between the number of episodes
of CESI and the length of treatment, by using the
Mann-Whitney U test, showed statistical significance
(U = 224,000; p = 0.015). Accordingly, patients with

www.eerp.usp.br/rlae

two or more episodes of CESI were under treatment
for longer (M = 46.22, SD = 26.15) than those who
had only one episode (M = 29.47, SD = 28.95)
(Table 4).
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Table 4 - Numerical distribution of occurrence of catheter exit-site infection (CESI) and length of treatment by

means of the Mann-Whitney U test. Aracaju, SE, Brazil, 2012

Length of treatment in months

Occurrence of Catheter Exit-Site Infection n Standard Deviation
(average)

No Catheter Exit-Site Infection 34 27.41 28.97

An episode 21 29.47 28.95

Two or more episodes 35 46.22° 26.15

Total 90
*U=224,000;
p=0.015

No statistically significant association was verified
when the occurrence of CESI was compared with the
patients’ education level. It was observed that, 20
(22.2%) patients with low education level had one or
more episodes of CESI and 36 (40.0%) had medium and
high education levels.

Regarding the occurrence of CESI and the total
number of non-attendance at medical appointments,
it was observed that nine patients, although they had
not displayed non-attendance, they had one or more

CESI episodes, and 21 of them with five or more non-
attendance had one or more episodes, with no statistically
significant difference (U = 314,000; p = 0.362).
Regarding the occurrence of CESI and the family
income, it was observed that most of the affected
patients received less than one minimum wage. Of
these, it is highlighted that 14 patients who presented
an episode, whereas 22 patients presented more than
two episodes, with statistically significant differences

(CI=0.246; p<0.019) (Table 5).

Table 5 - Numerical and percentage distribution of episodes of catheter exit-site infection (CESI), according to per

capita family income in minimum wages. Aracaju, SE, Brazil, 2012

Catheter Exit-Site Infection

Income in MW" 0 1 2 23 Total
n (%) n (%) n (%) n (%) n (%)
<1 22 (24.4) 14 (15.6)" 11 (12.2) 11 (12.2) 58 (64.5)
<2 8(8.9) 4 (4.4) 3(3.3) 3(3.3) 18 (20.0)
<3 3(3.3) 1(1.1) - 5(5.6) 9(10.0)
3or+ 1(1.1) 2(2.2) - 2(2.2) 5(5.5)
Total 34 (37.8) 21(23.3) 14 (15.6) 21(23.3) 90 (100)
*Minimum Wage (MW) in 2013, in Brazil (R$ 622/month)
tIC=0.246; p<0.019
In the face of the occurrence of infectious  Discussion

complications, 10 (11.1%) patients were submitted to
catheter exchange. The reasons registered for catheter
exchange were: seven for peritonitis, two for tunelitis
and one for CESI.

Regarding the conditions of the catheter exit-site
on the skin, observed during home visits, 67 (74.5%)
patients presented intact skin around peritoneal catheter,
three (3.3%) presented heat, redness and pain, which
were evaluated as inflammation grade 1, in 16 (17.8%)
patients, grade 3, due to the presence of crust, and four
(4.4%) with purulent exudate, as grade 4. As for the
fixing of the catheter to the skin, 68 (75.5%) patients
were prescribed with the catheter fixed to the skin and
22 (24.5%) with it loose.

By analyzing the results obtained in relation to
sociodemographic variables, it was observed consistency
with those found by the Brazilian Society of Nephrology®
and by a cohort study named BRAZPD, performed in the
South and Southeast regions of Brazil*?.,

The complexity of the peritoneal dialysis procedure
is recognized. In this sense, the sociodemographic
variables must be considered in establishing the
diagnosis of cognitive, motor and affective skills of the
patients and/or caregivers by the nurses, in order to
prevent infectious complications in PD®3),

The results obtained in this study showed that,
54.5% of patients were admitted to the dialysis program
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with a primary diagnosis of unspecific kidney disease.
This result shows that, at the study site, the number
of patients on renal replacement therapy without
knowledge of the primary disease is high. This may
reflect the time spent by the patient waiting for the first
medical consultation.

Regarding the length of treatment, it was observed
that majority of the patients was found between 13
and 36 months on dialysis (32.2%), followed by six
to 12 months (30.0%). The high rate of mortality and
the presence of complications have been reported as
reasons for abandonment of the peritoneal dialysis
program by patients.

It is recognized that investments have been made
for the implementation of peritoneal dialysis programs in
Brazil. However, by analyzing the causes of abandonment
of the program by patients, it was observed that the
main reason is the death. By analyzing this data, on
life expectancy, it was observed that, according to the
Brazilian Institute of Geography and Statistics, the
Northeast region has the lowest life expectancy in the
country. Moreover, it is the region with the third highest
death rate related to dialysis technique and with only
34.89% of patients who had pre-dialysis follow-up,
compared to other regions of the country®?,

The lack of follow-up in the pre-dialysis period, the
difficulty of detection of primary renal disease and the
low socioeconomic status of the population are some
factors contributing to the failure of dialysis.

Regarding the occurrence of peritonitis, nearly
half of patients (42.2%) had peritonitis record in their
medical charts, and 15.5% of them had two or more
episodes. Peritonitis is @ major complication of peritoneal
dialysis, either in manual mode (CAPD) or automated
mode (APD)(4,

The mortality

rate from infection caused by

peritoneal dialysis is approximately 18%, due to
peritonitis. However, only 4% of episodes of peritonitis
have death as outcome. Severe and prolonged damage
to peritoneal membrane, which leads to failure of the
peritoneum, causes peritonitis be considered as the main
cause of exchange of peritoneal dialysis for hemodialysis
by patients®9,

By analyzing the frequency of peritonitis with
respect to length of treatment, it was observed a
statistically significant association, differing from a study
performed in the West region of the state of Parana, in
which no statistical evidence was found®4.

Patients with two or more years of treatment were

more likely to develop peritonitis. Regarding the increase

of peritonitis cases in the first year, these data were
also observed in two studies performed in two dialysis
centers in the South region of Brazil*®. The probabilities
of patients undergoing peritoneal dialysis to develop
peritonitis in the sixth month and at the end of the first
year after peritoneal catheter implant are 53.6% and
57.8%, respectively6-17),

By analyzing the occurrence of peritonitis and the
number of non-attendance at medical appointments, it
was found statistical significance. Patients who have had
four or more non-attendance at medical appointments
are 1.94 times more likely to have peritonitis. The
constant non-attendance at medical appointments
leads to discontinuation of treatment and may reflect
the patient’s difficulty regarding the requirements of the
therapeutic approach. The importance of attendance of
patients in the scheduled medical follow-up appointments
should be included in the theoretical teaching content.
Some factors are pointed out for the success of therapy,
such as the commitment of caregivers, adherence
to guidelines and involvement of the patient and/or
caregiver with the proposed treatment®,

By analyzing the presence of CESI, it was observed
a higher number of affected patients in the first year,
compared to the second and third years in PD. By
comparing the presence of catheter exit-site infection
and the length of treatment, statistical significance was
verified. CESI and infection of the subcutaneous tunnel
are considered serious accidents in PD and are related
to high morbidity due to these infections, which are
difficult to treat, causing the removal of the peritoneal
catheter(®,

By analyzing the occurrence of CESI and the
number of non-attendance at medical appointments,
it was not observed statistical significance. Catheter
exit-site infections are predominantly caused by
Staphylococcus aureus or gram-negative organisms.
A study indicated that the main risk factor for the
occurrence of catheter exit-site infection is being a
nasal staphylococcus carrier*®, Thereby, it is reinforced
the importance of hand hygiene and use of masks by
patients and caregivers, while performing peritoneal
dialysis procedure.

By analyzing CESI and family income, it was
found a statistical significance. It was observed
that the number of CESI occurrences was higher in
those patients with per capita income lower than one
minimum wage. It is recognized that, a significant
portion of poor health is a result of poverty and low
education levels or its consequences combined with
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a poor diet or lack of basic sanitation, among other
specific factors.

In spite of the technological resources available in
controlling infections, regarding the hand hygiene, it is
believed that correct technique can prevent infection,
since the hands can become a vehicle of transmission
of microorganisms®®, Thereby, permanent supervision
by the nurse of the dialysis unit on the correct hand
hygiene, performed by both the health team and the
patients and caregivers, can minimize the appearance
of infection. At home, in addition to teaching this skill
to patients and caregivers, periodic supervision is also
required.

It is recognized that, in the face of the occurrence
of infectious and mechanical complications, there may
be the need for exchange of the peritoneal catheter.
Peritonitis was the cause registered in the medical
records for the largest number of substitutions, followed
by inadequate drainage of dialysis liquid.

Regarding the conditions of the catheter exit-
site, it was observed that most patients showed intact
pericatheter skin. According to the recommendations
of the International Society for Peritoneal Dialysis
(ISPD) (2010), catheter exit-site infection is defined
by the presence of purulent drainage, with or without
erythema in the skin-catheter interface*®. Based on
this concept, 14.4% of patients with purulent drainage
in the catheter exit-site were identified during home
visits, therefore, classified as patients with catheter
exit-site infection.

As regards the fixing of the catheter to the skin,
75.5% of patients had catheters without fixing in the
abdomen. This finding corroborates with the definition of
the recommendations of the ISPD (2010), which states
that presence of erythema without purulent drainage
can occur as a simple skin pericatheter trauma,

The care for the dialysis catheter, after implantation
in the abdomen, includes its immobilization in the
abdominal region, showering only when the patient
has a safe healing and avoiding bathing and swimming
because of the risk of infection related to the presence
of bacteria in the water(t-22),

The maintenance of peritoneal catheter is the
patient’s responsibility, with the supervision of the
healthcare team. The nurses play a key role, since they
are responsible for the professional training of patients,
families and caregivers. The constant monitoring favors
safety for the procedure in PD®3), in order to reduce
future complications and maintain the quality of life of
patients.

Conclusions

Patients with two or more years of treatment were
more likely to have peritonitis. There was association
between the occurrence of peritonitis and the number of
non-attendance at medical appointments. By comparing
CESI and length of treatment, it was observed a higher
number of patients affected in the first year, compared
to the second and third years. There was association
between CESI and length of treatment.

This study highlights the need for permanent
evaluation by nurses on PD procedure performed by
patients, family members or caregivers, since during
treatment the patient may be vulnerable and neglect
the care, such as proper hand hygiene and hygiene of
the skin near the insertion of the catheter, among other
actions.
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