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Peripherally inserted central
catheter care in neonates:
an integrative literature review

CUIDADOS COM CATETER CENTRAL DE INSERGAO PERIFERICA NO NEONATO:
REVISAO INTEGRATIVA DA LITERATURA

CUIDADOS CON CATETER CENTRAL DE INSERCION PERIFERICA EN EL NEONATO:
REVISION INTEGRATIVA DE LA LITERATURA

Derdried Athanasio Johann', Luciana Souza Marques De Lazzari?, Edivane Pedrolo?, Priscila
Mingorance*, Tatiana Queiroz Ribeiro de Almeida’, Mitzy Tannia Reichembach Danski®

ABSTRACT

The peripherally inserted central catheter
(PICC) is a common technology employed
in the intravenous therapy of neonates.
This integrative review was performed
with the objective to investigate and ana-
lyze the evidence available in the literature
regarding this technology. The databases
searched included the Latin American
and Caribbean Health Sciences Literature
(LILACS) and the United States National
Library of Medicine (PubMed). Results
point at gaps in relation to their use in the
neonatal population (n=1); various themes
regarding the use of anticoagulants (n=6),
comparison with other catheters (n=4),
diagnostic imaging (n=2), pain (n=2), and
catheter-relation infection and its preven-
tion (n=7), among others. There is a need
for staff education regarding their use; sci-
entific evidence with easy access; and na-
tional publications regarding their use.

DESCRIPTORS
Catheterization, central venous
Infant, newborn

Nursing care

Technology.

RESUMO

O cateter central de inser¢do periférica
(PICC) é tecnologia comum empregada na
terapia intravenosa de neonatos. Trata-
-se de revisdo integrativa, cujo objetivo foi
investigar e analisar as evidéncias disponi-
veis na literatura acerca da tematica. As ba-
ses de dados pesquisadas foram Literatura
Latino-Americana e do Caribe em Ciéncias
da Saude (LILACS) e Biblioteca Nacional de
Medicina dos Estados Unidos (PubMed).
Resultados apontam lacunas no que tange
a populagdo neonatal; conhecimento insu-
ficiente dos profissionais quanto indicagdes
(n=1); e variados temas sobre uso de anti-
coagulantes (n=6), comparagdo com outros
cateteres (n=4), diagndstico por imagem
(n=2), dor (n=2), infecgdo relacionada a ca-
teter e sua prevencgdo (n=7), entre outros
fatores. Conclui-se que ha necessidade de
atualizagdo profissional, evidéncias cientifi-
cas de facil acesso e publicagdes nacionais.

DESCRITORES
Cateterismo venoso central
Recém-nascido

Cuidados de enfermagem
Tecnologia.

RESUMEN

El catéter central de insercidon periférica
(PICC) es una tecnologia comun emplea-
da en terapia endovenosa de neonatos.
Se trata de una revision integrativa, cuyo
objetivo fue investigar y analizar las evi-
dencias disponibles en la literatura acerca
de la tematica. Se investigaron las bases
de datos Literatura Latinoamericana y del
Caribe en Ciencias de la Salud (LILACS) y
la Biblioteca Nacional de Medicina de los
Estados Unidos (PubMed). Los resultados
expresan omisiones en lo referente a la po-
blacién neonatal; conocimiento insuficien-
te de los profesionales al respecto de las
indicaciones (n=1), diagndstico por imagen
(n=2), dolor (n=2), infeccién relacionada al
catéter y su prevencion (n=7), entre otras.
Se necesita de actualizacién profesional;
evidencias cientificas de facil acceso y pu-
blicaciones nacionales.

DESCRIPTORES
Cateterismo venoso central
Recién nacido

Atencidn de enfermaria
Tecnologia
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INTRODUCTION

Nursing is dedicated to the care for the individual in all
life stages. The importance of these professionals in pro-
viding care for neonatal patients in Intensive Care Units
(ICU) stands in the limelight due to its high complexity and
specific needs.

Vascular access ports are indispensable devices for
intensive care due to the need for medication therapy,
hemodynamics monitoring, parenteral nutrition, among
other recommendations®”. The most used vascular ac-
cess ports in neonatal care are: Peripheral Venous Access
(PVA), Peripherally Inserted Central Catheter (PICC) or
Umbilical catheter®.

PICC is an intravascular device inserted through a su-
perficial vein from the extremity of the body which, with
the help of an introducing needle, advances through the
superior or inferior cava, with the characteristics of a cen-
tral catheter®.

PICC is highly used in neonatal ICU units due to its easy
insertion, prolonged use, less traumatic insertion and re-
duced risk for complications*®. However, PICC requires
a trained professional for its insertion and daily care and
maintenance, with a view to avoid complications®>.

The suitable referential for developing this present
study was the Evidence Based Practice (EBP). EBP employs
instruments to consolidate scientific knowledge about a
specific subject, searches for ideal and efficient profession-
al conduct towards a specific problem, by organizing coher-
ent and relevant evidence, listed according to quality®. The
main evidence corresponds to the results of the research”.

Implementing EBP in nursing is consonant to scien-
tific evidence incorporation in clinical practice, allowing
for knowledge acquisition and validation. Hence, there is
a need for returning studies results into practice and re-
search themes are a result to the need for it in an objec-
tive and applicable way in its routine®.

The objective of this review is to investigate and ana-
lyze the available evidence in literature regarding the care

POnLide

for the insertion and maintenance of peripherally inserted
central catheter in neonates.

METHOD

An integrative literature review was conducted, which
allows for a synthesis of multiple published studies thus
providing a general conclusion regarding this particular
area of study. A simultaneous inclusion of experimental
and semi-experimental studies is enabled, thus provid-
ing a more comprehensive understanding of the theme
of interest®.

The integrative review was developed following six
stages: formulation of the research question, literature
search, study categorization, evaluation of the included
studies, results discussion and interpretation and an evi-
denced knowledge synthesis®9.

The research question used was: what are the clinical
practice publications regarding peripherally inserted cen-
tral venous catheter in neonates?

The article search was performed on the Latin Ameri-
can and Caribbean Health Sciences Literature Database
(LILACS) and United States National Medical Library
(PubMed) databases. The articles were selected according
to descriptors from DeCS - Health Sciences Descriptors for
the BVS portal, and from MeSH - Medical Subject Heading
from PubMed.

LILACS database was electronically accessed through
the Virtual Health Library and the PubMed through the
National Center for Biotechnology Information — NCBI.
Searches were performed in May of 2010.

In LILACS, three fields were crossed, the first and the
second were ‘subject descriptors’ and the third ‘type of
publication’, following the Boolean logic, according to the
description on Chart 1.

In PubMed, ten descriptors were crossed to eight types
of publications, following the Boolean logic, as shown by
Chart 2.

Chart 1 - Search strategy used in LILACS database - Curitiba, PR, 2011

Field Search Terms Operator Boolean
Subject Descriptor [“INFANT” OR
“low weight INFANT” OR
“very low weight INFANT” OR
“premature INFANT”]
AND
Subject Descriptor [“CATHETER related infections” OR
“Central venous CATHETER indwelling”’]
AND
Type of publication [“Clinical trial” OR
“CONTROLLED CLINICAL TRIAL” OR
“RANDOMIZED CONTROLLED CLINICAL TRIAL” OR
“COMPARATIVE STUDY” OR
“MULTICENTER STUDY” OR
“EVALUATION STUDIES” OR
“VALIDATION STUDIES” OR
“CLINICAL PRACTICE GUIDE” OR
“META-ANALYSIS”].

Peripherally inserted central catheter care in
neonates: an integrative literature review
Johann DA, Delazzari LSM, Pedrolo E, Mingorance P,
Almeida TQR, Danski MTR
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Chart 2 - Search strategy used in PubMed - Curitiba, PR, 2011

Search number Search Terms Operator Boolean

#1 - "Catheterization, Central Venous"[Mesh] OR
("Catheter-Related Infections"[Mesh] OR
"Catheters, Indwelling"[Mesh]);

#2 - (("Infant, Very Low Birth Weight"[Mesh] OR
"Infant, Low Birth Weight"[Mesh] OR
"Infant, Extremely Low Birth Weight"[Mesh] OR
"Infant, Premature"[Mesh] OR
"Infant, Postmature"[Mesh] OR
"Infant, Newborn"[Mesh])) OR
"Infant, Small for Gestational Age"[Mesh];

#3 - (#1 AND #2);

#4- ((((("Evaluation Studies "[Publication Type] OR
"Validation Studies "[Publication Type] OR
"Randomized Controlled Trial "[Publication Type])) OR

OR
"Meta-Analysis "[Publication Type]) OR
"Comparative Study "[Publication Type]) OR
"Multicenter Study "[Publication Type]) OR
("Guideline "[Publication Type] OR
"Practice Guideline "[Publication Type]).

#5- (#3) AND #4

The articles included in the review met the following
criteria: published between January of 2000 and May of
2010; in national and international journals; available in
Portuguese, English or Spanish; presented a clinical re-
search design; addressed the PICC theme.

To select publications, first the title and the abstract
were analyzed, in order to confirm if they contemplated
the research question and if they met the inclusion cri-
teria. Pre-selected articles were fully read with a view to
avoid selection bias. LILACS database search resulted in 19
references; however, none met the inclusion criteria. In

PubMed, 221 articles were selected and 28 were included
in this present study.

For data extraction, a validated instrument was adjusted to
compose the article identification, methodological precision,
evidence level, intervention, results and conclusions*¥. Stud-
ies evaluations were performed by analyzing the research lin-
eation according to the researchers’ area concepts®>*?,

A synthesis of the extracted data is presented in a de-
scriptive format, contemplating the fifth and sixth stages
of the integrative review. The evidence level was deter-
mined according to Chart 3

Chart 3 — Evidence level classification — LILACS and PubMed, 2011

Levels Types of Studies
1 Strong evidence from, at least, one systematic review of multiple, clearly outlined, randomized controlled studies.
2 Strong evidence from, at least, one randomized, clearly outlined, controlled clinical trial.
3 Evidence as from a clearly outlined clinical trial, without randomization, from studies regarding only one before and after group, cohort,
temporal series, or control-case studies.
4 Evidence from non-experimental studies by more than one research center or group.
5 Opinions from acknowledged authorities based on clinical evidence, descriptive studies or expert committee reports.
RESULTS

Regarding the methodological design, from the 28
analyzed studies, the following was extracted: eleven
randomized clinical trials (RCT), four cohort studies, four
descriptive, three observational, three systematic reviews
(two with two RCT each and one with five), two before
and after, and one clinical guideline. The frequency of
publications throughout the analyzed years was of three
publications/year with a variation of one to four per year.
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Regarding the study objects, the following was found:
seventeen were on children, thirteen were specifically
on neonatal subjects; six on catheters; one on diagno-
ses exams; one on neonatal ICU; and one on nurses. The
evidence level in the studies covered the following: three
studies on evidence 1, ten on evidence 2, twelve on evi-
dence 3 and three on evidence 5.

Peripherally inserted central catheter care in
neonates: an integrative literature review
Johann DA, Delazzari LSM, Pedrolo E, Mingorance P,
Almeida TQR, Danski MTR



Regarding population/sample, interventions,
results and conclusion designs, in each study they
are succinctly, orderly presented according to the
emerging categories in data collection. The general

o
rOnLigE
Complication and Infection categories were com-
posed of four studies each and the Infection preven-
tion category of three studies; they are detailed in
Chart 4.

Chart 4 — Complications regarding to PICC in LILACS and PubMed, 2011

Authors /

evidence Type of study / sample Intervention Results and conclusions
General complications
The average time of the treatment was prolonged throughout 28 + 13 days;
axillary and basilic veins were the most used insertion ports; insertion success
rate is 74%; two patients bled more than three milliliters in the insertion;
Liossis et al. c TPN interruption and occlusion were the reason for removing the PICC.
ontrolled cohort / 88 L L . ) -
(2003)(15) tal subject Does not apply. There was a significant reduction in infectious episodes in percutaneously
// Level 3 neonatal subjects inserted Central venous Catheters (CVC), and infections in these cases were
caused by: S. epidermidis and Candida albicans. In infection cases in neonatal
subjects with peripheral catheter: S. epidermidis, S. aureus, Candida albicans,
Escherichia coli.
Results point out 13% of VTE, with a tendency to achieve higher levels in
List location, type, size and younger children; no significant associations regarding gender, size, weight,
Male et al. Multi . . > > . base diseases and study center; 49% of children presented infection evidenced
ulticenter prospective duration of the treatment with . . AR L Aoy
(2005)(16) hort/ 186 childr CVC and the incid £V by fever, local infection and septicemia; there was a significant association to
/ Level 3 coho chridren Th aE %H}.Cl Eenceto v?rrg)us the CVC location with the incidence of VTE; size (lumen and diameter) had
romboembolic Events ( )- no influence in VTE; VTE is related to CVC stay of 0-5 days, with no statistics
significance.
PICCs inserted in upper limbs present higher occurrence of adverse events.
Hoang et al. Comparative descriptive ~ Compare the events of Bacteremia by Staphilococcus coagulase negativa was significantly higher
(2008)(17) /477 PICCs in 396 complications related to the PICC in PICCs inserted in upper extremities. Infiltration rates were similar in both
/ Level 5 neonatal subjects. insertion location. groups. There was no statistics difference related to the following variables:
serum creatinine, hospital stay period and survival.
Winkle, Whiffen 39 PICCs presented complications that led to the removal of the catheter.
and Liu (2008) Retrospective Evaluate the events of Reasons for the removal were: occlusion (5%), accidental traction (12.8%),
(18) descriptive / 86 PICCs complications. bursting with leakage (10.3%), local reaction and hyperemia (5%). There were
/ Level 3 no events of phlebitis or sepsis.
Infection

Insertion site asepsis with 70%

Garland et al. Randomized clinical

alcohol associated to chlorhexidine

Colonization at the tip of the catheter was significantly lower in the study

Foo et al. (2001) Verify the events of infectious

retrospective cohort / 97

(2001)(19) trial / 705 neonatal dressing (study) was confronted to  group. However, there was no difference in the bacteremia rate. There were
/ Level 2 subjects transparent polyurethane film with cases of contact dermatitis only for the study group.
povidone-iodine asepsis (control)
Comparative

Complications were similar in both groups and were free of infections for 15

(20) and mechanical complications in
/ Level 3 télén;e[:gzgscatheters and tunneled catheters and PICCs. days.

The use of 2% alcohol solution chlorhexidine for skin asepsis is
Garland, recommended, however, the use of providone 10%, iodine alcohol tincture and
Henrickson and Clinical euideline Does not anpl 70% alcohol are also approved. Dressings impregnated with chlorhexidine are
Maki (2002)(21) & ’ PPIy- not recommended for neonatal subjects younger than seven days or with age
/Level 5 inferior to 26 weeks. Antimicrobial covered catheters are not recommended

due to a lack of evidence.

Evaluate the group with catheter
removal in up to two days of
the bactericidal diagnosis by

Nazemi et al.
(2003)(22)
/ Level 3

Retrospective cohort
/ 53 catheters (PICC,
CVC and umbilical)

the removal after two days.

enterobacteria with the group with

Delaying catheter removal in 24 to 48 hrs demonstrated to increase in one
or two days the time of antibiotic therapy. A new haemoculture collection is
recommended after 24 or 48 hours from the initial antibiotic administration
and the removal of the catheter is needed in positive cases.

Infection prevention

Aly et al. (2005) Before and after / 536 The implementation of policies
(23) children, with 169 for preventing neonatal ICU PICC A significant reduction in the infection rate after the intervention was observed.
/Level 3 before and 367 after. related infections.
Capretti et al. Before and after / 165 The implementation of a standard ‘ . o ot o e o .
(2008)(24) neonatal subjects, with 85 protocol for hand hygiene was ie(sju\l/t(s: 21:%‘13;;?Zeagg:?zgslmplemenmt1on demonstrated a significant reduction
/ Level 3 before and 80 after. analyzed. .

Analyze conducts regarding

Schulman et al.
(2009)(25)
/ Level 5

Descriptive / 218,096
day patients in 19 NICU

stream related to catheters in
the NICU and develop a care
document based on the best
scientific evidence (bundle).

infection prevention in the blood

Individual morbidity rates in perinatal regional centers are substantial and alter
greatly. There was no center without any infection related to catheters.

Six sub-categories (Chart 5) were inserted in the gen-
eral aspects related to PICC: Comparison between PICC
and other catheters (n=4 studies); Image diagnosis (n=2);

Peripherally inserted central catheter care in
neonates: an integrative literature review
Johann DA, Delazzari LSM, Pedrolo E, Mingorance P,
Almeida TQR, Danski MTR

Pain (n=2); Perception from nurses (n=1); Filter (n=2); and
Use of anticoagulant (n=6).
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Chart 5 - General aspects related to PICC in LILACS and PubMed, 2011

weight at birth

l?v l:a‘::;i Type of study / sample Intervention Results and conclusions
Comparison of PICC to other catheters
Randomized clinical trial Results demonstrate there was no difference between the groups regarding in-
Janes et al. /63 neonatal subiects travenously therapy duration, of the total number of catheters used, from sepsis
(2000)(26) with extremely 1 3w Does not apply. episodes, antibiotic therapy and infant weight. Mechanical complications that
/ Level 2 Y culminated in catheter removal occurred in 42.9% of PICC: infiltration, leakage,

obstruction and kinking.

Schwengel et al.

Randomized clinical trial

Confront complications related to PVA

PVA patients received a higher number of punctures; complications were similar,
however light complications are more frequent in PVA. When kept on for four to

(29) / Level 1

ted into five RCT

subjects receiving TPN.

(2004)(27) / 96 neonatal subjects and with PICC in the post-surgery period. seven days, the PICC is more expensive than PVA, however it is more beneficial
/ Level 2 children e

to the patient.
LeFlore and Observational prospective Described the average time of stay was higher for the second group, however,
Engle (2007) study / 113 PICCs and 100  Does not apply. when elective causes to remove the catheter are excluded, there was a lower rate off
(28)/ Level 3 tunneled catheters. asepsis for the patient with PICC.
Ainsworth, Systematic review / 432 Comparison of PICC to PVA regarding the ~ The use of PICC was associated to a lower deficit between the nutritional intake
Clerihew and nzg)natal subiects. alloca- nutritional intake, growth, development prescribed and the real nutrition during the period of RCT. Neonatal subjects with
McGuire (2008) Jects, and complications in hospitalized neonatal ~ PICC needed a lower quantity of inserted catheters. Meta-analysis demonstrated

no evidence of infection related to catheters.

Image diagnosis

Ohki et al. .

(2000)(30) Praspective study /57 fgjéfj;;‘:hffgfﬁ;gfﬁfgfggﬁgﬁd fOr  There was a flaw in the identification of only six cases.

/Level 3 )

Webster et Observational retrospecti- Determine when the use of digital image

al.(2005)(31) ve / 123 radiographies in file technology and communication syste- Results demonstrate there were not enough benefits to indicate its use

/ l;cvcl 3 104 neonatal subjects ms (PACS) increased the visibility of the i o
Jects. catheter tips location in radiographies.

Pain

Lemyre et al.

Randomized clinical trial

Evaluate the level of pain in the four first
minutes after the puncture in neonatal

There was no significant reduction in pain related to the puncture, according to the

venously inserted 0.1mg/Kg morphine; and
4- associated morphine and tetracaine.

Szl?covéc(l?’zz ) / 49 neonatal subjects subjects previously submitted to 4% gel Premature Infant Pain Profile — PIPP evaluation.
tetracaine or placebo.
Results demonstrate: neonatal subjects from group 4 expressed fewer facial-expressions
of pain when compared to group 1; facial-expressions of pain were significantly fewer
Pain facies during the puncture was obser-  in neonatal subjects in use of morphine compared to tetracaine; more effective analgesia
Taddio et ) B ) ved and skin preparation into four analge-  in group 4 than in group 2; there was a slight difference between groups 3 and 4; cardiac
al.(2006)(33) Randomized clinical trial ~ sia stages: group 1 —no aqalge_sna; 2-' 4%  neonatal frequz_:ncy was lower in all treatment groups than in the non-treatment groups;
b Level > / 132 neonatal subjects gel tetracaine in the insertion site;3- intra-  there was no difference in the average blood pressure in the first hour after the infusion,

hypotension and oxygen demand average; the average change in ventilation rates in the
first 12 hours was higher in group 3 than in group 2; there is low evidence that extubation
frequency or re-intubation or changes in ventilation parameters after 12 hours from the
infusion were different between groups 2 and 3.

Nurses’ perception

Vendramim et
al. (2007)(34)

Descriptive / 410 nurses

Does not apply.

Non-use of PICC was perceived by 52% of nurses due to the lack of scientific-
-technical knowledge (83.5%); lack of catheters in the institutions (39.1%); and the
lack of indication (34.8%). Only 19.9% used PICC as alternative to the venous access.
The use of PICC was significantly higher in private services and in neonatal therapy.
The institutions in this research demonstrated a predominance of insertion protocols

/ Level 3 use, PICC maintenance and removal. Regarding the register, 58.5% used specific
instruments regarding the use of PICC. Most interviewees (94.2%) used no written
informed consent. Interviewees mentioned mechanical complications in 83% and local
complications in 62.1%.

Filter

Van Lingen et
al. (2004)(35)

Randomized controlled
clinical trial / 88 neonatal

The use of EDLY6 filter in PICC and umbi-
lical catheters was compared to the use of

Results demonstrate a reduction in complications as occlusions, sepsis or necrotizing
enterocolitis, however, with no statistical significance. Costs regarding the control

/ Level 2 subjects non-filtered catheters. group (non-filtered) are approximately twice higher.

Hoogen et al. Randomized controlled Filter effectiveness was verified in the distal There was no statistical difference regarding asepsis; no phlebitis; time consumed
(2006(36) clinical trial / 442 neona- portion of the EV administrated catheter in the change of equipment by the nursing team was significantly higher in the
/Level 2 tal subjects : control group.

Anticoagulant use

Kamala et al.
(2002(37)
/ Level 2

Randomized controlled
clinical trial / 66 neonatal
subjects

The effectiveness of the Total Parenteral
Nutrition (TPN) infusion was associated
to 1IUmL-1 heparin versus TPN without
heparin via PICC was verified.

There was no significant difference in the occurrence of obstructions, sepsis,
hypertriglyceridemia, hyperbilirubinaemia, coagulant therapy or brain intraventri-
cular hemorrhage.

Massicotte et al.
(2003)(38)
/ Level 2

Randomized clinical trial
/ 186 children

The employment of sodium reviparin as
standard care for preventing thrombosis
events associated to central catheters in
children was compared.

The thrombosis rate was similar.

Garland et al.

Randomized prospective,
blind experiment compa-

Filling the catheter with 10UI/mL heparin

Results demonstrate the filling of the PICC with vancomycin-heparin by 20 or 60
minutes, twice a day, considerably reduces infections related to the catheter, when they

subjects

(2005(39) rative study / 85 neonatal associated to vancomycin (25ug/mL) twice are not associated to colonization or catheter infection by vancomycin-resistant micro-
/ Level 3 subjects Y a day was compared. organisms. There was a reduction of 41% in the infection rate and of 60% in the use of
) intravenous vancomycin after the adoption of this practice.
Randomized controlled L .
Szhg(})l etal clinical trial / blind Evaluate the 0.5U/Kg/h heparm‘mf'usmn Results indicated a significant increase in the permanence of the catheter in the
(2007)(40) . / | versus placebo in 201 neonatal subjects ine hepari
/ Level 2 experiment / 201 neonata with PICCs group using heparin.

Shah and Shah
(2008)(41)
/ Level 1

Systematic review / Two
randomized clinical trials
in a total of 267 neonatal
subjects.

Heparin infusion or placebo during catheter
insertion.

Literature was systematically reviewed to evaluate the effects of heparin infusion
during catheter insertion. There was a lower incidence of catheter occlusion in the
study group; however, there was no difference in the occurrence of thrombosis.

Shah and Shah
(2010)(42) /
Level 1

Systematic review / 287
neonatal subjects alloca-
ted into two randomized
clinical trials.

The use of heparin-impregnated catheters
versus non-impregnated catheters.

There was no difference in the duration of permeability in catheters, as well as
to the risk of thrombosis related to the catheter. One of the RCT demonstrated a
significant reduction in occlusion risks in the catheter, infection and colonization
related to catheters in heparin-impregnated catheter use.
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DISCUSSION

Promoting the education for professionals who insert
and handle intravenous catheters is internationally recom-
mended, since the proper level of knowledge is fundamen-
tal for working in the ICU®Y, Within this context the nurse
plays the role of team educator. Moreover, knowledge re-
garding guidelines and competences to insert and handle
catheters must be periodically evaluated, and this function
can only be performed by competent professionals*3,

Regarding PICC punctures, it is indicated for patients
who will stay in the hospital for periods longer than 4
days®?”. When compared to PVA in extremely low weight
neonatal subjects, the PICC reduces painful procedures
and extends intravenous therapy time, without the inci-
dence of asepsis (Evidence 2)?29),

Results in studies comparing Total Parenteral Nutrition
(TPN) administration through central venous and periph-
eral catheter, demonstrate the infusion through PICC as
favorable to nutritional intake. Moreover, there is evi-
dence relating the use of PICC to a lower number of cath-
eters used to fulfill the therapy (Evidence 1),

During the insertion, the professional must use maxi-
mum barrier precautions: mask, cap, sterilized gown,
gloves and surgical drapes. For cutaneous anti-sepsis,
chlorhexidin is indicated as first choice antiseptic, how-
ever, there is no evidence regarding the comparison be-
tween chlorhexidine, iodine tincture and 70% alcohol so-
lution. The antiseptic must be thoroughly dry before the
puncture. Hands hygiene must be strictly performed each
time the catheter must be manipulated*?,

In neonatal subjects younger than two weeks there is
no consensus regarding the first choice antiseptic, since
chlorhexidine is not indicated for this population due to
the cutaneous reactions it triggers (Evidence 2)2+#3),

Regarding the total catheter insertions, there is no
consensus in the best site for the pediatric population
(Evidence 2)?%3), There is evidence pointing the use of
PICC on lower limbs, whenever technically viable, must be
considered for the prolonged administration of TPN (Evi-
dence 5)*”. However, there is also evidence that central
lines installed on the femoral or subclavian veins dem-
onstrated higher incidence for thromboembolic venous
events, therefore the jugular or brachial veins should be
chosen (Evidence 3)6),

When analgesia during the PICC insertion is men-
tioned, evidence point the topical use of 4% tetracaine
within 30 minutes before the puncture demonstrated no
reduction in the pain related to the procedure (Evidence 2)%2.
The associated use of morphine and tetracaine demon-
strated higher performance in pain relief related to cath-
eter progression; however, both medications were associ-
ated to complications (Evidence 2)13,
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Verifying the tip of the catheter after the insertion is
recommended. Evidence that ultrasonography provides
precise information about the position of the tip of the
catheter regarding vascular structures and dislocation af-
ter postural changes was demonstrated, contributing for
the safe positioning of the catheter (Evidence 3)©%, The
recommended positioning of the catheter tip, in order to
be considered central, must be near the cardiac shape,
prioritizing the cava vein®¥. The digital image files tech-
nology and communication system (PACS) present no ad-
vantages in the view of the PICC tip when compared to the
standard x-ray with contrast (Evidence 3)3Y,

Ostial catheter coverage requires both gauze and tape
dressings and transparent polyurethane dressing; gauze is
preferred in cases of exudates or excessive transpiration
(Evidence 5)@*%), Transparent dressings change must oc-
cur every seven days, unless in pediatric patients where
dislocation risks of the catheter are higher than the ben-
efit of the dressing change (Evidence 2)?**3), For gauze and
tape dressings, the change must be performed every two
days®,

This present study related the 70% alcohol disinfec-
tion associated to chlorhexidine impregnated dressings
of weekly changes for the protection against central cath-
eters colonization. The use of impregnated chlorhexidine
dressings is recommended, however, it is recommended
for adolescents and adults with CVC who will stay for lon-
ger than seven days (Evidence 2)*°. As demonstrated by
this present study the use of this technology is restricted to
subjects older than two weeks, and other studies support
these findings as they affirm there is no recommendation
for the use in neonatal subjects younger than seven days
or gestational age inferior to 26 weeks (Evidence 5)?Y.

It is recommended that the device should be removed
from the subjects as soon as it is no longer needed, and
also the daily evaluation of the insertion site, in order
to monitor phlogiston signals (Evidence 5)@%4), There is
no recommendation of prophylactic systemic antibiotics
before the insertion or even while the catheter stay®.
Moreover, topical administration of antibiotic ointments
is not indicated due to their micro biotic and fungi infec-
tion resistance potential (Evidence 5)?*3, A study rec-
ommends the use of vancomycin solution associated to
heparin (25u/mL) twice a day in order to fill the catheter
(Evidence 3)©2).

Regarding the use of antiseptic impregnated catheters
or covered by antibiotics, it is recommended only for
adults in institutions where the infection rates have been
reduced due to broadly employed preventive measures.
In addition, its use is recommended for patients who are
expected to stay with the catheter longer than five days.
There is no recommendation for the pediatric population
(Evidence 5)@43),

Regarding connections, they are not to be submersed;
therefore, during the bath both the catheter and all its
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connections must be protected. The non-needle system
must be substituted within the same frequency as the
equipment and occlusion agents must be substituted ev-
ery 72 hours or according to the manufacturer’s guide-
lines (Evidence 5)?443),

Equipment used for lipid emulsions, blood or blood
components infusions must be substituted every 24
hours; in case of propofol administration, the equipment
must be changed between 6 to 12 hours of use. Parenteral
solutions must be prepared in pharmacies under a lami-
nar flow. In parenteral solutions cases of continuous infu-
sion, the equipment may be changed after 72 to 96 hours,
when associated to anti-microbial catheters, after seven
days of use. There is no recommendation for the change
of equipment used for intermittent infusions3,

A study related the use of an intravenous filter with
the higher durability of equipment and the reduction of
nursing time and costs, however, it presented no reduc-
tion in the infection rates (Evidence 2)©9),

Regarding CVC and PICC, on the opposite of peripheral
catheters, the routine change is not advised in order to
prevent infections. The catheter is advised to be changed
when there is purulent exsudate in the ostial catheter exit,
as well as hyperthermia in cases of suspecting infections
related to the catheter (Evidence 5)?%4),

In case of infections related to the catheter caused by
enterobacteria, there is evidence of success (45%) when
the catheter was kept, however there was no success in
maintaining the catheter in patients with infections lasting
more than two days. Infections caused by enterobacteria
associated to severe thrombocytopenia are rarely solved,
unless the catheter is removed (Evidence 3)??,

Monitoring these infections is stated as crucial and
must be constant, both by regular evaluations of the inser-
tion sites and by the institutional control of infection rates
related to catheters, which must be expressed as infection
rates related to central venous catheter by one thousand
days with the catheter (Evidence 5)?%. A Study pointed out
the team’s motivation as being connected to the reduction
in infection rates related to catheters (Evidence 3)3.
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