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ABSTRACT

Objectives: To evaluate the efficacy of two types of dressings used on central venous catheter (CVC) in patients undergoing hemodialysis
and to determine the rate of local and systemic bacterial infection when using gauze and micropore dressings or transparent film dressings.
Methods: This study was a controlled randomized clinical trial with 66 subjects who were equally assigned to two groups (33 subjects per
group). Group 1 used gauze and micropore dressings and group 2 used transparent film dressings. Measures consisted of a socio demographic
questionnaire, clinical data, and catheter tip and blood culture tests. Subjects remained in the study until removal of the catheter. Results:
There were no statistically significant differences regarding the types of dressings. Positioning of CVCs at 90 degrees in relation to the skin
had higher rate of infections by S. Aureus. Conclusion: Although the use of transparent film dressings did not reduce infection, qualitative
data analysis suggested that this type of dressing was preferred by the patients and by the health care providers from a university hospital.
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RESUMO

Objetivos: Avaliar a efetividade de dois tipos de curativos utilizados em cateter venoso central (CVC) em pacientes submetidos 2 hemodialise;
identificar a taxa de infecc¢do no local de saida e de bacteremia comparando o curativo com gaze e micropore em relacio ao filme transparente.
Métodos: Foi realizado um ensaio clinico randomizado controlado abrangendo 66 pacientes, sendo 33 nos grupos 1 e 2, respectivamente.
No Grupo 1 o curativo utilizado foi gaze e micropore e no Grupo 2 filme transparente. Foram coletados os dados sécio demograficos, clinicos
e os relacionados as infecgdes. Os 66 pacientes permaneceram no estudo até a indicagdo de retirada do cateter que ocorreu nos episédios de
infecgdo quando foram realizadas culturas de 6stio e da ponta do CVC e hemocultura quando indicado. Resultados: Nio houve diferenca
estatistica significante quanto ao tipo de curativo e as variaveis estudadas. Os CVC posicionados a 90° em relagdo a pele apresentaram maior
taxa de infecgdo por . aureus. Conclusdo: O uso do filme transparente nio proporcionou reducio de infec¢io, porém a analise qualitativa
deste tipo de curativo teve melhor aceitagio pelos pacientes e profissionais da Unidade de Dialise de um Hospital Universitario.
Descritores: Cateter venoso central; Curativo; Infecciao; Hemodialise; S.aurens

RESUMEN

Objetivos: Evaluar la efectividad de dos tipos de curativos utilizados en cateter venoso central (CVC) en pacientes submetidos al hemodialisis;
identificar el indice de infeccién en el local de salida y de bacteremia comparando el curativo con gaza y micropore el con al filme
transparente. Métodos: Fue realizado un ensayo clinico randomizado controlado. En el Grupo 1 el curativo utilizado fue gaza y micropore
y en el Grupo 2 filme transparente. Fueron colectados los datos sécio demograficos, clinicos y los relacionados a las infecciones. Los 66
pacientes permanecieron en el estudio hasta la indicaciéon de retirada del cateter que ocurrié en los episodios de infeccién cuando fueron
realizadas culturas de 6stio y de la extremidad del CVC y hemocultura cuando indicado. Resultados: Fueron incluidos 33 pacientes en cada
grupo. No hubo diferencia estadistica significante cuanto al tipo de curativo y las variables estudiadas. Los CVC posicionados a 90° en relacién
a la piel presentaron mayor indice de infeccion por S. aurens. Conclusién: El uso del filme transparente no proporcioné reduccién de
infeccién, sin embargo el andlisis cualitativo de este tipo de curativo tuvo mejor aceptacién por los pacientes y profesionales.
Descriptores: Cateter venoso central; Curativo; Infeccién; Hemodialisis; S.aurens
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INTRODUCTION

The central venous catheter-associated bloodstream
infection is the major cause of morbidity and mortality
in renal disease patients undergoing hemodialysis. With
the increase in elderly, diabetic and debilitated patients
receiving hemodialysis, central venous catheter use as the
first choice of venous access has become more common,
with the inherent and inevitable risk of mortality
associated with this procedure .

The infectious process can be restrict to the catheter
implantation site or evolve to systemic infections. The
most frequent microbiological agents in this infection are
Staphylococcus anrens and coagulase-negative staphylococcus.
These infections represent the second major cause of
death among patients undergoing hemodialysis®?.

Catheter dressing used in hemodialysis follow the same
guidelines of central venous catheter dressing. Gauze or
sterile transparent films are recommended to dress the
site of catheter insertion. One of the sterile transparent
film dressing used is Tegaderm™ that consists of a thin
polyurethane membrane coated with a layer of
hypoallergenic latex-free adhesive. The dressing, which is
permeable to both water vapor and oxygen, is breathable
and impermeable to micro-organisms providing an
effective barrier to external contamination. The
transparency allows continuous visualization of the
insertion site without removing the dressing. It requires
less frequent changing than traditional gauze dressings,
minimizing scarring and speeding up the nursing care
petiod and hospital costs®™.

From this considerations and because of the reduced
number of published articles about this subject, the present
study aimed to access the effectiveness of two types of
dressing used in central venous catheter (CVC) in patients
receiving hemodialysis; identifying the infection rate in the
catheter exit site and bacteremia episodes comparing gauze
and micropore dressing with sterile transparent film.

METHODS

This is a randomized controlled clinical trial carried
out from September 2007 to June 2008 in the Dialysis
Unit at Hospital Sao Paulo and it was approved by the
Research Ethics Committee of Universidade Federal de
Sao Paulo under # 1301/06 and after they written consent
was obtained. Patients with end-stage renal disease starting
hemodialysis treatment using central venous catheter were
included. Patients with acute renal failure undergoing
femoral venous catheter were excluded.

A random list of dressing was used to divide 66
patients in two groups (33 in group 1 and 33 in group 2).
The sequences of dressings were kept in a locked envelope.
If the patient was eligible for the study, the envelope
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containing dressing sequences was open and the following
indicated intervention was performed:

- Control Group (Group 1 or G1): traditional
dressing with sterile gauze and hypoallergenic micropore
50 mm x 10 m, from 3Ma permeable to both water
vapor and oxygen, after the catheter insertion site
disinfection with 10% alcoholic povidone-iodine
solution.

- Study Group (Group 2 or G2): catheter insertion
site disinfection with 10% alcoholic povidone-iodine
solution, using a sterile transparent film 8.5cm x 10.5cm
(Tegaderm IV 3Ma Sio Paulo).

The Control group dressings were replaced at each
dialysis section and those from the study group were
changed every seven days or as needed. Clinical
assessment for signs of infection at catheter insertion site
was observed in each hemodialysis section in both groups.

Mahurkar Dual Lumen catheter (Quinton Instruments
Co. Bothell. WA) was inserted by staff nephrologists in
internal jugular vein®. The catheters were sutured to the
skin and the position was radiographically determined.
After catheter insertion, accredited nurses from the
Dialysis Unit dressed the site with rigorous aseptic
technique.

Patients’ clinical and socio-demographic characteristics
and specific complications related to the catheter were
recorded.

Patients were included only once in the study and they
were followed-up until the occurrence of some kind of
complication such as: humidity, bleeding, catheter entry
point infection, death, change in address, switch type of
dialysis, catheter change or allergy that prevented patients
from continuing with the group. All patients were
monitored for catheter-related infections, which was the
main variable assessed in the present study.

Catheter- related bacteremia due to S.aurens was
considered when the following criteria were met:

a) one or more positive blood cultures (from
peripheral veins) for S.aurens during catheter stay; b)fever
>37.8°C with shivering; c¢) data from clinical
examination, chest X-Ray, laboratory assessment and
microbial analysis that did not suggest other source of
S.anrens bacteremia; d) positive culture for S.aurens in
catheter tip. Diagnosis of catheter-related S.aureus
bacteremia was considered likely when criteria 4, ¢ and d
were met and there were no other focus of infection
that could have caused fever.

Catheter exit site infection was defined if there were:
phlogistic signs of pericatheter infection and S.aureus
colonization in the material collected from the catheter
exit site.

Laboratory methodology used to analyze the
detection, culture and identification of the
microorganisms samples together with antibiotic
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susceptibility was performed according to the National
Committee for Clinical Laboratory Standards guidelines®.

Besides routine laboratory tests (creatinine, urea,
hematocrit, calcium, inorganic phosphorous and others)
indicated for patients with renal chronic disease under
dialysis, culture samples were obtained in the following
sites and situations: from the skin surrounding the catheter,
from the skin and tip of the catheter after its removal,
and also blood culture obtained from a peripheral vein
whenever fever or episodes of bacteremia were suspected.

Blood collection was performed by the nursing staff
from HSP Nephrology Unit, using a technique
standardized by the Committee for Hospital Infection
Control™”.

Cultures of the skin surrounding the catheter were
obtained with alginate swabs eluted in Ringer’s lactate and
placed on tubes containing 2ml of Triptic Soy Broth (TSB,
OXOID). After catheter removal the terminal segment
of a catheter tip is rolled across the surface of a Rodac
plate (6 cm diameter), previously prepared with Blood
Agar (Columbia Agar with 5% Sheep Blood) and
evaluated using semi-quantitative culture technique?.

Catheters that presented over 15 colony-forming units
per plate were considered as significantly infected and
microorganism culture and identification through classical
laboratorial essays were performed.

The blood cultures were analyzed through an
automated method for identifying microbiological agents
(BACTEC system) in the central laboratory from HSP.
The microbiologists processed the samples without
knowing how patients were allocated in the study. After
incubation under 35 °C for 18 to 24 hours, the samples
(of the skin surrounding the catheter) inserted into TSB
medium were cultivated on blood agar plate and Manitol
Salt Agar (OXOID). After 24 hours, the plates containing
skin specimens and catheter tip were examined to evaluate
bacteria colonies growth and processed to be identified.

Hemolytic colonies gram-positive cocci, catalase
producers, “Staphy-latex” positive (coagulase and A
protein positive, DIFCO) were identified as . awrens. 1f
there were no colonies on the plate, the cultures were
replated and after 72 hours of incubation the result was
considered negative if new colonies were not formed.
In positives colonies identification and antimicrobial
sensitivity tests were performed. Oxacillin susceptibility
was determined by the disk diffusion test containing 1 pg
of oxacillin®'?. Identification and performance of
sensitivity tests were carried out using Walk / Away (Baxter)
automated system was utilized

RESULTS

One hundred and fifty two patients were analyzed and 66
met the inclusion criteria. There were no losses to follow up.
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Table 1- Clinical and sociodemographic characteristics
of two study groups from — HSP Dialysis Unit —09/
2007 to 06/2008

Control

Characteristics Study (n=33) (n=33) P Value

Gender 0.804
Female 14 (42.4%) 15 (45.5%)
Male 19 (57.6%) 18 (54.5%)

Age

Years , medium + SD 55.1+12.7 513+ 14.8

Color 0.622
White 18 (54.5%) 16 (48.5%)
Others 14 (42.4%) 18 (54.5%)

Education 0.952
Illiterate 2 (6.1%) 3 (9.1%)
Primary school 14 (42.4%) 15 (45.5%)
High School 7 (21.2%) 7 (21.2%)
Elementary school 6 (18.2%) 6 (18.2%)
University 4 912.1%) 2 (6.1%)

Underlying Disease 0.096
Glomerulonephritis 2 (6.1%) 2 (6.1%)
Hyper tension 16 (48.8%) 28 (84.8%)
Diabetes mellitus 7 (21.2%) 2 (6.1%)
Other diseases 8 (24.2%) 1 (3.0%)

Laboratory examinations

mean + SD
Creatinine (m g/dIL) 67119 7,5%29 0.167
Utea (mg/dL) 152.1£384 1528+ 49.7 0.949
Hematocrit (mg/dL) 273140 273+ 54 0.994
Hemoglobin (mg/dL) 93+ 14 89+ 18 0.342

Table 2 — Aspects related to the catheter insertion and
infection episodes in Dialysis Unit of HSP patients — 09/
2007 to 06/2008

Characteristics Study Control P value
(n=33) (n=33)
Puncture site 0.733
Right jugular vein 27 (81.8%) 29 (87.9%)
Left jugular vein 6 (18.2%)  4(12.1%)
Immediate complications 0.750
None 30 (90.9%) 28 (84.8%)
Progression difficulty 1 (3.0%) 2 (6.1%)
Multiple puncture 2 (6.1%) 3 (9.1%)
Days of stay 0.359
Medium + SD 4251205 44.0x17.7
Session number
Medium + SD 19,5+9.2 190x77
Infection
Yes 4 (12.1%) 3 (3.1%)
No 29 (87.9%) 30 (90.9%)
Catheter tip microorganism >(0.999
S. aurens MRSA 1 (3.0%) -
S. aurens MSS A 2 (6.1%) 1 (3.0%)
S. coagulase negative 1 (3.0%) 2 (6.1%)
Microorg, Blood culture 0.486
S. anrens MRSA 1 (3.0%) -
S. aurens MSS A 2 (6.1%) 1 (3.0%)
S. coagulase - 2 (6.1%)
Negative - 1 (3.0%)
Implant angle and infection
0° 1(25.0%) 3 (75.0%) >0.999
90° 3 (75.0%) - 0.014
Cause of withdraw 0.692
Inadequate flow 2 (6.1%) 4 (12.1%)
Inadvertent withdrawal -1 3.0%) 2 (6.1%)
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Table 1 No significant statistical differences on social
demographic data (gender, color, education) underlying
diseases (glomerulonephritis, hypertension, diabetes
mellitus and others) and laboratory tests (creatinine, urea,
hematocrit, hemoglobin) were found between the two
groups

Table 2 shows variables related to catheter insertion
such as: catheter insertion site (right or left jugular vein),
immediate complications (difficulty of progression and
multiple puncture), duration of stay and number of
hemodialysis sessions. There was no statistical difference
between the two groups. Differences in the frequency of
infections and the type of isolated microorganisms
between both groups were not found either. Patients using
transparent film dressing and with catheter insertion in a
90 © angle, presented more infections than the control
group (p<0.01). As for the causes of CVC withdraw for
inadequate flow or extrusion, the same distribution was
found, with no statistical significance (p=0,692).

DISCUSSION

The use of venous catheters represents a potential
source of infections which are considered as a problem
with high clinical importance. A recent study showed that
in the population starting dialysis (n=1006), the most
common infection site was the blood stream related with
the use of central venous catheter, which corresponds to
50% of the infections compared to other sites®.
Bacteremia is the most severe catheter-related
complication and it may evolve to endocarditis,
significantly increasing morbidity and mortality of patients
undergoing this therapy. Gram-positive cocci,
predominantly S. epidermidis and S. anreus, are the causes
for bacteremia in two thirds of the cases™ 19,

In the present study, the two groups (15.2%) presented
infection, among them, 58.3% had a positive culture in
the catheter tip and in blood, and 57% of the positive
cultures were in the study group with the global infection
rate at 10.6%,

A study carried out in Brazil encompassed 51 patients
with CVC in the Intensive Care Unit, totaling 57 periods
of catheterization. The incidence of local insertion site
infection was 21.1% and of bacteremia it was 8.7%. Skin
colonization was 32.7% and colonization of connectors
was 29.1%. Predominant agent was §. coagulase negative.
We have concluded that catheter insertion in the internal
jugular vein and colonization of connectors increase the
risk for catheter-related bacteremia®.

Authors from a study performed in a University
Hospital from the city of Sao Paulo (Brazil) with 94
patients with CVC for hemodialysis showed that the
prevalence of endocarditis in this population was 28%
and lethality was 55%.
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In the present study there were no differences in the
positivity of cultures in catheter tip and blood culture in
both groups. Most frequently isolated pathogen in the
cultures of catheter tip and blood cultures was §. aureus,
followed by . coagulase negative, with no statistical
difference regarding the number of infections in both
groups.

Venous catheters are responsible for about 250,000
blood stream infections in hospitalized patients in the
United States every year according to the authors from a
study with Intensive Care Unit patients carried out from
1998 to 2000. Among 1,263 catheters studied, 26.3%
were removed due to colonization; among these catheters
2.7% caused bacteremia (5.9 per 1000 CVC days). Most
frequently isolated etiologic agents were §. coagulase-
negative (n=27), Enterococcus (n = 4), and Gram-negative
enteric bacilli (n=3). Most insertion sites did not present
inflammation signs before removal®®.

In the present study, of the 66 patients studied, 56%
were males and 87% of the CVCs were placed on the
right internal jugular vein. Mean duration of catheter stay
was similar in both groups.

Researchers assessed 107 patients receiving dialysis
using central venous catheter, inserted in the following
regions: 66 in the right jugular and 41 in the right femoral
vein for 2101 days. The main late complication was
catheter-related bacteremia. There were 16 episodes of
bacteremia, 10 in patients with catheters in the jugular
vein and 6 in the femoral vein. §. awrens was the most
prevalent pathogen. Mean catheter duration before
bacteremia episodes was 19.9 for those introduced in
the jugular vein and 18.2 for those introduced in the
femoral vein. Prolonged use and duration of catheter
stay significantly increased the risk for catheter-related
bacteremia?.

The present study showed that in the studied
population, the type of dressing did not decrease the
incidence of skin infection or bacteremia. However, in
the group with transparent film dressing, 50% of the
patients who presented infection had catheter implanted
ata 90° angle (p=0.01), and greater frequency of infection
when compared to the control group with catheter
implanted at the same angle. We have not found studies
in the literature assessing the variable implant angle of
central venous catheter correlating it with infections.
Therefore, implant angle is not significantly important in
the prevention of infections when transparent film
dressing.

Results are in agreement with a study carried out in
Canada assessing for six months 58 patients with central
venous catheter undergoing dialysis (29 patients in the
transparent film dressing and 29 patients in the group
with traditional dressing with sterile gauze and
hypoallergenic micropore). Authors did not find
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statistically significant difference in the incidence of
pericatheter skin infection and bacteremia between the
groups and there was no impact in patients’ quality of
life. However, the cost was smaller in the dressings using
transparent film¥.

A systematic review comparing gauze and micropore
or sterile transparent film dressings listed the incidence of
infection, safety of catheter, tolerance to healing material
in hospitalized adults and children. There were no
evidences in differences between the incidences of
infections between the two types of dressings. Authors
conclude that there is uncertainty regarding the infection
risk in transparent film dressings, suggesting studies with
a greater number of patients in the sample to identify the
most adequate dressing for central venous catheter”.

A randomized controlled clinical trial on the application
of topical mupirocin 2% in the site where catheter was
inserted, in 136 patients, as a prophylaxis for . aureus in
patients with CVC for hemodialysis, the authors concluded
that there was significant reduction in S. aurens skin
infection and in bacteremia in patients using mupirocin
prophylaxis compared to the control group (gauze and
micropore dressing)®.

Prevention of venous catheter-related infections involves
measures related with their implementation, handling, and
maintenance. Several authors suggest the following
preventive measures: use of tunneled catheters with a cuff,
correct handling in catheter insertion and maintenance,
periodical training of the nursing staff, use of standard
precautions, use of chlorhexidine as antiseptic, use of
antibiotic ointments in the insertion site, use of antibiotic
solutions in the catheter closure, use of citrate; application
of mupirocin nasal, careful assessment of the dressing and
exit site of the catheter are measures that can significantly
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