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ABSTRACT

Introduction: Neonatal intravenous therapy is the most used tool for the relief of several pathologies. This therapy is in-
dispensable to administer drugs, parenteral nutrition, blood products, liquids and electrolytes in ill or critically ill newborns.
Therefore, it should be considered as a lifeling, since it results essential for the success of the treatment, and for that reason
its care should be meticulous. Objective: Provide an update in the praxis of the neonate intravenous therapy, which allows
health care personnel to make assertive decisions in regards to care, and subject to scientific evidence. Methodology: A
review of the scientific work was performed in English and in Spanish in scientific and medical databases such as PubMed,
Scielo, Lilacs, and Science Direct. Results: 104 articles about topics related to neonate child intravenous and pediatric therapy
were found, those which reported concrete data about the analysis population were chosen, and those which only mentioned
pediatric population data among their results, were excluded. Conclusions: Available national and international scientific
literature allows the health personnel to improve the neonate care in regards to the intravenous therapy, by inviting to the
reflection on the risk-free practice, in an informed way, and, consequently, more humane.
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Neonato con terapia intravenosa: una revision de la literatura
dirigida a la prevencion de riesgos

RESUMEN

Introduccién: La terapia intravenosa neonatal es la herramienta méas utilizada para el alivio de diversas patologfas. Esta
resulta indispensable para administrar farmacos, nutricién parenteral, hemoderivados, liquidos y electrolitos en neonatos
enfermos o criticamente enfermos. Por lo tanto, debe ser considerada como una linea de vida, ya que resulta indispensable
para el éxito del tratamiento y, por ello, su cuidado debe ser meticuloso. Objetivo: brindar una actualizacién en la praxis de
la terapia intravenosa neonatal que permita al personal de salud tomar decisiones asertivas en el cuidado y con apego a la
evidencia cientifica. Metodologia: se desplegd una revision de las obras cientificas en idioma inglés y espafiol en bases cien-
tificas PubMed, Scielo, Lilacs y ScienceDirect. Resultados: Se encontraron 104 articulos que abordaban tépicos relacionados
con la terapia intravenosa neonatal y pediatrica, se eligieron los que reportaron datos concretos en la poblacion de analisis
y se excluyeron a los que entre sus resultados solo mencionaban datos de poblacion pediatrica. Conclusiones: la literatu-
ra cientifica nacional e internacional disponible permite al personal sanitario mejorar la atencién del neonato respecto a la
terapia intravenosa, invitando a la reflexién sobre la praxis libre de riesgos, con conocimiento de causa y en consecuencia,
méas humana.

Palabras clave: Recién nacido; atencion de enfermeria; infusiones intravenosas (DeCS).
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Rescém nascido com terapia intravenosa: uma revisao de
literatura enderecada a prevencao de riscos

ABSTRATO

Introducao: A terapia intravenosa neonatal é a ferramenta mais utilizada para o alivio de varias patologias. Esta terapia é
indispensavel paa administrar medicamentos, nutricdo parenteral, productos de sangue, liquidos e eletrolitos em recém-nas-
cidos doentes ou gravemente enfermos. Portanto, debe ser considerado como uma tabua de salvagdo, uma vez que resulta
essencial para o sucesso do tratamento, e por ese motivo, seu cuidado debe ser meticuloso. Objetivo: Fornecer uma atua-
lizacdo na praxis da terapia intravenosa do neonato, que permite ao pessoal de salde tomar decisoes assertivas em relacao
ao atendimento e sujeito a evidencias cientificas. Metodologia: Uma revisdo do trabalho cientifico foi realizada em inglés
e espanhol em bancos de dados cientificos e médicos, como PubMed, Scielo, Lilacs e Science Direct. Resultados: Foram
encontrados 104 artigos sobre topicos relacionados a terapia intravenosa e pediatrica em recém-nascidos, aqueles que rela-
taram dados concretos sobre a populagdo analisada foram escolhidos, e aqueles que apenas mencionaram dados da popu-
lacdo pediétrica entre seus resultados forma excluidos. Conclusées: A literatura cientifica nacional e internacional disponivel
permite que o pessoal de salde melhhore o atendimento ao recém-nascido em relacdo a terapia intravenosa, convidando
para a reflexdo sobre a préatica sem risco, de forma informada, e, consequentemente, mais humano.

Palavras chave: Rescém nascido; cuidados de enfermagem; Infusdes Intravenosas (DeCS).
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INTRODUCTION

Intravenous therapy (IVT) is a technique consisting of the
placement of a catheter in the lumen of a venous vessel,
by means of which parenteral solutions, drugs, and blood
products @ are administered into the human body. In the
newborn patient, the most used catheters are the short
(midline) peripheral venous catheter (PVC), umbilical ve-
nous catheter (UVC), peripherally inserted central catheter
(PICC) and the central venous catheter (CVC). Each one has
specific indications for their insertion and maintenance with
the objective of prolonging their life and ensuring success
in the intravenous treatment.

Historically, the IVT has helped substantially in the evo-
lution of medication for health care, since pursuant to the
increase of premature birth rates in Mexico ©; thus, to
achieve survival of such neonates (NB) the need to use
the IVT also increases. Nevertheless, their placement and
maintenance should be considered as a detailed procedu-
re in this type of patients, due to the fact that the anato-
mical-physiological and clinical conditions are different to
other pediatric and adult patients. For such reason, it is re-
quired to count with trained and updated health care per-
sonnel in order to ensure the optimal newborn intravenous
therapy (NIT), that is, with the minimum of adverse events.

The maintenance of the IVT involves a risk of error since
it is a procedure carried out by humans and, accordingly,
it is not exempt of the probability that adverse events oc-
cur, understanding as adverse events those “unintentional
injuries or damages caused to the patient by the assis-
tance intervention and not by the underlying pathology”
®. Among the main adverse events in these patients we
may enunciate: pain, bacteremia, sepsis, surrounding skin
lesion, catheter breaking, infiltration and extravasation;
consequently, the well-being of the patient is at risk and
the hospital stay and financial outlay will increase, due to
related complications.

The motivation of this work is to provide an updating
regarding the praxis of the NIT, which may allow the health
personnel to make assertive decisions in matters of care
and in conformity with scientific evidence; starting with the
epidemiological situation of premature and mature neona-
tes, as well as the morbidity and mortality due to infection
of the bloodstream associated to the central line (CLABSI)
or catheter-related bacteremia (CRB), term known in the
national context and which form part of the Infections As-
sociated with Health care (IAHC).

Later on, the NIT is conceptualized and important as-
pects of the NB's vulnerability to the health system are
mentioned, making emphasis on the anatomical-physio-
logical conditions, their adaptation process, and immature
organs make it difficult that the actions of the multidiscipli-
nary team are fully effective, since despite the technological
advancement of the last years it results impossible to speed
up their full development and adaptation to extra-uterine
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life. Lastly, CLABSI and BR (bacteremia) are described, as well
as the secondary technical effects to the NIT placement and
the care to be taken for their prevention.

METHODOLOGY

A bibliographical review was conducted in the following data-
bases: PubMed, Scielo, ScienceDirect, and Lilacs. The Descrip-
tors in Health Sciences (DeCS) used in such search were neo-
nates, nursing care, intravenous administrations, nosocomial
infections, premature, phlebitis, and extravasation, combining
the Boolean operators AND, OR, and NOT. Articles published
between 2000 and 2019 that included the subject of interest
were chosen. Afterwards, an integrating analysis was perfor-
med on innovations in the use of the newborn intravenous
therapy. Likewise, regulatory documents that showed a na-
tional epidemiologic overview of the subject of interest were
included.

RESULTS

One hundred four (104) articles were found: 2 case-control
studies, 12 systematic reviews, 7 randomized clinical trials, 8
quasi-experimental trials, 51 observational-descriptive studies,
6 of revision, 4 of case reports, 1 experimental, 6 co-related
studies, 3 multicentric studies, and 3 narrative studies. Those
studies that in their results jointly included pediatric and neo-
natal pediatric population data were included, and that, addi-
tionally, mentioned specific issues of neonates and excluded
those which only dealt with pediatric patients (Figure 1). From
these studies, the following subsections were developed:

Newborn Intravenous Therapy (NIT)

Intravenous therapy (IV) is a method consisting of the pla-
cement of a catheter in the lumen of a vein, through which
parenteral fluids are administered to the patient. When this
procedure is used in the newborn, either premature or mature,
the aforementioned concept referred to by NOM 022 SSA3-
2012 is ideal to describe the NIT .

The objectives of this procedure are to retain and subs-
titute corporal reserves of nutritional fluids and elements in
the patient who does not have an ideal oral feeding, as well
as to reestablish the acid-base balance, restoration of blood
volume and that of its components, offer some way to admi-
nister drugs, as well as to establish an urgent absorption, and
prevent fluid and electrolyte imbalance .

It is important to mention that the IV is a procedure attri-
buted mainly to the Nursing professional, due to the fact that
they provide the maintenance care, continuously assessing
whether this is being appropriately administered, and in most
of the cases, it is them who remove the peripheral and cen-
tral venous access routes @. The NIT requires high complexity
care, and, therefore, time-consuming. Moreover, due to the
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Figure 1. Flow chart that summarizes the process of identification and election of articles

Mo. of registrations or
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v

Excluded full text articles
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=30 days exclusively (n=25)

Total of articles included
(n=51)

Source: Own development.

characteristics of immaturity and invasive processes presented
by the patient, it is exposed to the lack of expertise of all the
people involved in the health care, such as physicians, nurses,
and students.

Anatomic and physiological vulnerability presented by
the newborn to NIT

The NB is placed in a vulnerable position due to different cau-
ses within the hospital environment; for instance, his inability
to clearly communicate in case of pain or of any anomaly rela-
ted to his venoclysis. In addition to this, most of the regulations
for the neonatology services in Mexican hospitals do not allow
any accompanying family member 24 hours a day, situation
that increases the vulnerability of the neonate, since the family
member is the communication link between the newborn and
the health personnel, and this family member is the one in
charge of notifying any change.

Additionally, the anatomy of the NB is characterized for its
being a predisposing factor for the development of the infil-
tration and extravasation due to its capillary fragility and to its
short and small-caliber veins. Aside from the fact that its sub-
cutaneous tissue is flexible and spreads easily in the presence
of liquids, the venous integrity is labile which facilitates the
capillary leak, and infiltrations may be present in a significant
measure ©9.

Uncontrolled infiltrations may provoke a reduced tissue
perfusion, and ultimately, necrosis. This is due to the fact that
large volumes may produce necrosis by pressure and in con-
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sequence, the newborn would need a surgical intervention
resulting in large scars, a limitation of the function or even
an amputation . Another long-term effect is the complex
regional pain syndrome (CRPS) that implies management
of chronic pain ©.

In addition, the neonates are particularly susceptible to
thromboembolism with a 40:1 probability ratio with respect
to another age during childhood due to the tiny caliber of
the capillaries, to the scarce development of the throm-
bolytic systems, and the hemostatic instability caused by
comorbidities such as the perinatal asphyxia, dehydration,
congenital heart disease, and in particular those neonates
who require CVC ©. The above is due to the fact that the
coagulation factors that depend on vitamin K (Il, VII, IX, X)
and the factors of contact (XII, XI, pre-kallikrein and kinino-
gen of high molecular weight) are below the normal value.
The fibrinogen and factors V, VIIl, and XIIl show values that
are similar to the values of the adult person and the level
of the Von Willebrand factor almost doubles that of the
adult person ©,

Characteristics of the newborn skin

Skin is sensitive to thermal, tactile, and painful stimulus. In
mature neonates, it produces an acid substance with bac-
tericide properties and the pH turns acid as of the fourth
day of birth ™. The neonates in intensive care are more
susceptible to the sepsis acquired by the transcutaneous
portal vein, mainly premature children of 24 weeks or less
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of age, who lack the aforementioned protection and are
affected by gram-negative bacteria such as Staphylococ-
cus aureus, Staphylococcus epidermis, and Candida albi-
cans ™ between the second and seventh postnatal day.

The less mature the newborn skin is, the greater the
risks of damage, since it is not only more permeable to
bacteria but also unarmed to fight the percutaneous ab-
sorption of toxic agents 9, for which reason the handling
of antiseptics also results into a challenge for the preven-
tion of the IAAS. Frequent inspections are required, and it
is advisable that the number of premature neonates under
the care of a nurse remains at its minimum, since it has
been demonstrated that the higher the ratio between pa-
tient and nurse is, the probability of complications in the
care of peripheral and central catheters increases 2.

Epidemiological situation of the NIT

The epidemiological records in regard to the IAAS in Mexi-
co are not accurate, since there is a diversity of information
regarding health care systems, which generates represen-
tativeness problems. Currently, the Mexican Information
System does not have real figures of this issue ™, but the
figures reported in 2015 allow having a general overview of
the morbidity and mortality risk due to IAAS in neonates.
The Epidemiological Surveillance Network Committee or
RHOVE reports that in 2015 bloodstream infections (ITS)
related to catheter, contamination of solutions, and secon-
dary to procedures had the first place of the IAAS with 24%
and the most affected ones due to such infections were
children under the age of 5, of which children under the
age of 1 month represented 4,893 cases .

The same network mentions that the presence of CVC
(14%) or PVC (13.2%) represents a factor of risk to deve-
lop IAAS, and the UVC shows greater incidence of bacte-
remia due to Staphylococcus epidermis ™¥; additionally, it
emphasizes that the services where greater distribution of
infections was reported were Pediatric Department and the
Neonatal Intensive Care Unit (NICU) ranked three and five,
respectively ™.

Another important finding is that 122 outbreaks of IAAS
were notified in 2015, 30% more in comparison to 20714.
The most affected were neonates less than one month old,
and the areas where there were outbreaks of IAAS with
greater frequency rate were the NICU and the Adult In-
tensive Care Unit (AICU). In these outbreaks, acinetobacter
baumannii was the main agent ™.

In the international context, the IAAS, also denomina-
ted infections of bloodstream associated to the central line
(CLABSI), their origin is similar to what has been described
in the national bibliography; for instance, they may be bac-
teria found in the catheter or those associated to medi-
cations and solutions. In the first ones, Staphylococcus is
adhered to Teflon or Vialon surfaces; with regard to the
second ones, they are usually contaminated by Klebsielleae
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tribe, due to the fact that it has the capacity to use the intra-
venous liquids as culture means. Both ways of contamination
increase the risk, and, consequently, the risk of death >0
The IAAS, or CLABSI, is not only devastating because of
their manifestation; once they have developed or even disa-
ppeared, the risk continues. Premature children who develop
this type of infections have higher rates of mortality, lower
growth, lower weight gain, affectation in the neurological de-

velopment, and, consequently, more prolonged hospital stays
(17-19)

Since the year 2000, several authors reveal the inadequate
handling of parenteral solutions (Table 1). However, this poor
practice is still present in the neonatology services, predomi-
nantly in medical institutions of basic specialties and advanced
specialties, situation which is reflected in the morbidity and
mortality reported by the RHOVE and discussed in the pre-
vious section.

Other secondary complications to the NIT

The IAAS and BSI are not the only threats to the NB with cen-
tral or peripheral catheters, other undesirable effects are ex-
travasation, infiltration, and occlusion of the catheter’s lumen
that put the newborn at risk of alteration in tissue and skin
integrity, which when these ones get harsher, the probability
of dying increases ™.

Infiltration and extravasation imply the undesired leak of
solution in the surrounding tissue ©%. Consequences vary from
local irritation to amputation, and in spite of the high rates of
infiltration and extreme damage, there is an important lack of
interest and research regarding the care of injuries in newborn
population ™ The frequency of secondary complications to
venoclysis in neonates oscillates between 95 and 63.15% ©;
among the most frequent ones are the infiltration and extra-
vasation with a prevalence of 78 to 79.2% and 12.27%, res-
pectively ©2122- immediately followed by phlebitis with 3.5 to
7.84% 20,

Body areas with more complications are the upper limbs,
being the left one of higher prevalence (n = 85; 19.95%) in
comparison with the right one (n = 77; 18.08%). The meta-
carpal regions were the most common ones (n = 80; 18.78%),
although there have also been difficulties observed in the un-
derarms (n = 8, 1.88%) and the external jugular vein (n = 2;
0.47%), and the head (n = 36, 8.45%). It should be emphasi-
zed that it has been observed that the less weight of the NB
on the puncture day, the greater the risk of complications (p =
0.0093, RR = 1.29 and RR = 1.25) ©.

Faced with this panorama, the care of the neonates who
have CVC and PVC are a challenge to the Nursing Profes-
sionals given the particular characteristics of this population.
From the year 2000 to date, the IVT technology has evolved,
there are new devices of infusion, closed-system and needle
free equipment, catheters with better biocompatibility, faste-
ning methods and materials, but with this evolution, other fac-
tors of risk to suffer CLABSI (Table 2) have emerged.
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1- Doctors indicate home-made mixtures of parenteral solutions.

2.- Nurses mix solutions in improper areas, without a laminar flow hood.

3.- There are failures in the aseptic technique during the preparation of solutions, including hand washing.
4.- In failed cannulations, punctures are repeated using the same catheter.

5.- Syringes are shared for the application of medications in the intravenous systems.

6.- In pediatrics, the same bottle is used to carry systems or to dilute medications of different patients.

7.- Open bottles of solutions are used during the 8-hour shift or during the day.

8.- | There is no protocol or guide for the handling and storage of medications and parenteral solutions.
9.- "Y" connections are made in the systems using needles.
10.- [ Se colocan sondas de alimentacion a manera de catéteres endovenoso

Source: Macias A et al. “ Intravenous handling in pediatrics and its infectious complications: problem definition and solution

proposal, 2000.

Prevention of IAAS or CLABSI

Not only the technology of the NIT has changed due to the
search of a better quality in the care of the critically ill newborn
patients, but altogether modifications have occurred in the
health standards, such as the Mexican Official Standards NOM-
022-SSA3-2012 which specifies the conditions for the adminis-
tration of infusion (intravenous) therapy in Mexico @ and the
NOM-045-SSA2-2005 for the epidemiologic surveillance, pre-
vention, and control of nosocomial infections “¥. They address
preventive aspects that have to do with the period of change
in lines and catheters, handling of needles, syringes, and need-
le-free devices, use of antiseptics, how drugs are prepared and
managed, and special aspects addressed to neonates are also
addressed: “In hospitals that provide neonatology services, it
will only be allowed to use intravenous solutions whose pre-
sentation is in 50 and 100 milliliters, to be used only in one
patient; glass or plastic vials should be used exclusively when
they are opened and the remaining solution shall be discar-
ded; moreover, the sterility of the contents has to be guaran-
teed when they are opened” ¥,

In spite of this advancement, team work is required, as
well as the continuous training of all the personnel involved
in the care of central lines such as parents, directors, health
managers, as well as nurses, doctors, technicians, and health
assistants “? in order that the initiative to improve the quality
is continuous and progressive toward the discovery of better
practices as safer and more efficient agents for skin antisep-
sis or the identification of optimal results . Likewise, the re-
novation of the archetype regarding the NIT handling from a
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routine assisting approach to a care based on the timely
detection of risks and execution of preventive care packa-
ges (Table 3) ©9.

Prevention of phlebitis, infiltration, and extravasation
Use of the infusion pump

These pumps are necessary to control the quantity of so-
lution and time of infusion, thus, facilitating the solution
control. Nevertheless, nurses often trust the alarms emit-
ted by this device, despite the occurrence of infiltration or
extravasation; sometimes, the internal pressure increases in
a closed space and the infusion pump continues infusing,
even without activating the obstruction alarm ©. Therefore,
the use of these devices requires that the nurse supervises
the place of insertion every hour in order to identify early
signs 12,

A study performed in Australia and New Zealand made
a survey about protocols for the prevention of injuries
caused by extravasation (LE by its acronym in Spanish) in
tertiary hospitals and it turned up that 18 of the 27 NICUs
used protocols to prevent such complications by means of
the adoption of written policies for the prevention of the
injuries caused by extravasation (LE), continuous obser-
vation and revision of the insertion zone, visible place of
puncture, and rinsing of saline solution before administe-
ring substances potentially harmful 7.

Additionally, infusion pumps require normodroppers or
microdrip equipment that is longitudinally longer in rela-
tion to conventional equipment; therefore, this is another
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Premature neonates “©

Low weight at birth ©“©

Presence of peripheral venous catheter 49
Oxygen treatment “9

Male gender “”

Total Parenteral Nutrition Administration (NPT) “7

Neonates with CVC are associated to a greater risk of
CLABSI in comparison to the PICC “®

Heel punctures #9

Active intrabdominal pathology “

Patients with multiple CVC have 4.2 times greater risk to
present CLABSI

With installed PICCs and peripheral puncture ©” as well.
Newborn punctured 6 or more times, without simulta-
neous use of antibiotics ©"

Source: Own development

factor that may affect the NIT. The infusion equipment pla-
ced 70 cm below the pump reduces the flow rate, produ-
cing 1.5 seconds without flow in rigid and little flexible equi-
pment, and 6.8 seconds for the flexible equipment. The
displacement of the infusion pump also have an impact, if
this is placed 30 cm above the catheter tip, the speed of
supply is 7 times greater than the pre-programmed flow
rate. In contrast, if the displacement is 50 cm downwards,
a stationary state occurs and the insertion of the solution
takes 180 seconds to be fully administered ©®.

On the basis of the above data, in critical states the
neonates require of low preprogrammed flow rates (for
example 0.3 mi/hour), but at the same time in multi-infu-
sion, that is, the base solution maybe at a rate of 1.5 ml/
hour, sedation at 0.8 ml/hour, and amines at 1.2 ml/hour,
among other infusions; for such reason, efforts should be
made to ensure that the pumps remain at the same height
of the catheter insertion in order not to affect the flow rate,
especially with the inotropic and sedative medications.
Apart from the foregoing, any alteration of the flow rate
and the high risk of producing blood clots it may result
in unnecessary clogging to the NIT or acting to the detri-
ment of the catheter by wanting to unblock the obstruc-
tion using elevated pressures.

The recommendations for PVC are not any different
to those of the CVC, that is, the nursing team should pay
attention to the early recognition of swelling signs, using
continuous observation and tactile palpation of the punc-
ture site in search of swelling signs and exudate. These ac-
tions reduce to the minimum the pain and suffering of the
NB since the resulting complications of the IVT are reduced
®

That is, nurses should adopt a “hyper vigilant” approach
for the control of the intravenous access . This hyper vi-
gilance should be applied 24 hours a day without decrea-
se of attention during the night shift, since some authors
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report that the removal of catheters due to complications are
lower in the daytime shift (p = 0.0114). Bearing in mind that
it is more common to find complications during the first 48
hours after the catheter puncture site (p = 0.0121) ©.

Administration of intravenous drugs

Nurses guarantee that the administration of the infusion the-
rapy complies with the following items: 1) Look for allergy his-
tory, 2) proper medication, 3) correct patient, 4) correct doses,
5) correct route, 6) correct time, 7) correct frequency, 8) detect
pharmacological reactions, and 9) make registries in accor-
dance to the standards “. It should be pointed out that 2 other
correct items should be added to the NIT, these are: a) Right
flow rate, and b) correct duration. In face of the situation alre-
ady mentioned in the anatomy and physiology of the NB, the
flow rate is low (0.1to ~5ml.h-1) in comparison to that of adult
people @9, for such reason the duration of the administration
of drugs occur over a more extended period of time.

It is also important that nurses administer drugs and pa-
renteral solutions with full knowledge of the pH, osmolarity,
incompatibility, among other pharmacological properties of
the medications; the central venous catheter allows the admi-
nistration of solutions and medications with extreme pH, being
irritating those whose pH is greater than 7.45 and vesicants
those whose pH is lower than 7.35. It also allows the admi-
nistration of solutions and hyperosmolar medications, that
is > 350 mOsm/L; and other solutions and medications for
extended periods of time in patients with venous peripheral
accesses 9.

The maximum osmolarity that peripheral veins of neona-
tes tolerate ranges between 600 to 800 milliosmoles per liter
(mOsm/L) and the final concentration of glucose in the mixture
that the neonatal veins tolerate is lower than 10% ©%. It should
be mentioned that an osmolarity grater than the osmolarity of
the human serum may alter the osmotic gradient through the
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The elective replacement of UVC before day 4th may have a lower risk tendency to present CLABSI in com-
parison to a late replacement ©2.

PICC should be an alternative to CVC in the pediatric and neonatal intensive care environment for the pre-
vention of CLABSI 63,

In case a PICC breaks, the scientific evidence supports restoring the line with a repair kit instead of removing
or replacing the line ©.

For the diagnose of bloodstream infections related to the central catheter in neonates, the culture of blood
extracted from the catheter, the tip of the catheter, and peripheral hemocultures are efficient methods .
The introduction of care packs reduces CLABSI rates in central catheters confirmed by the laboratory ©9.
The Use of non-sterile gloves after hand washing and before contact with the patient and the intravenous
line is associated to fewer infections of the bloodstream in premature babies ©9.

There is low risk of CLABSI in inactive PICCs and CVCs and that were surgically installed in neonates hospita-
lized in the NICU, which justifies their maintenance until they are discharged from the hospital ©”.

The increase in hospital stay was not associated to a greater risk of CLABSI for the PICCs. It is not recommen-
ded to routinely replace uninfected PICCs ©9.

The adequate skin preparation and the insertion technique are fundamental factors to prevent infections
related to catheters. Chlorhexidine is recommended for the skin antisepsis; (i) a bandage of semipermeable
sterile polyurethane is recommended ©?.

The gluconate of chlorhexidine 0.2% in acetate reduces skin injuries, without increasing the risk of CLABSI in
comparison to the chlorhexidine 0.5% with alcohol 70%, in extremely premature infants ©°.

Curation of CVC insertion sites in premature neonates with chlorhexidine at 2% - isopropyl alcohol at 70% or
iodopovidone at 10% is recommended, since since in their application no differences were found with respect
to the infection rate ©".

In the developing countries NICU’s, the rate of CLABSI per 1000 days of central line decreased from 8.64 to
4.28 after the implementation of the use of chlorhexidine baths in neonates ©2.

It is recommended to continue with the most used care in central catheters, to change the curative every
7 days or when there is moisture, or in cases where the semipermeable bandage is coming off, change
cannulas, equipment and extensions every 72h and parenteral nutrition equipment every 24h, rubbing the
connections that cover the catheter before manipulating them with alcohol 70% ©4.

Source: Own development

cellular membrane leading to an intracellular dehydration and
its death ©".

However, in order to keep the caloric supply of the NB in
fasting situation, a flow of 6 mg/kg/min is required in conti-
nuous infusion 82 with glucose solution 10%, which has 550
mOsm/L; regularly, in practice electrolytes (calcium and po-
tassium) are added to this solution generating a hyperosmolar
solution that may produce ischemia by prolonged depolariza-
tion of the smooth capillary muscle ®”, in addition to protein
precipitation. Therefore, the risk of suffering necrosis secon-
dary to the NIT is elevated and more for premature neonates
who have a more fragile venous network, due to the pro-

longed intravenous therapy with multiple irritating drugs
and solutions, which provokes an exhaustion of the venous
network during the hospital stay “2.

Trombus Prevention and Handling

In neonates it is necessary to have special care in the hand-
ling of drugs; correct dilution, verification of compatibility
to prevent their precipitation, rate of infusion, and after its
administration, cleanliness of the line .

Whenever required to close a CVC or a port for 24 hours
or for 7 days, there is not enough evidence to determine
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the effects of administering intermittent rinse of heparin
versus saline solution (36). To prevent the intra-lumen oc-
clusion, it is recommended to avoid the use of phenytoin
and diazepam through the peripherally inserted central
catheter (PICC) because they form crystals inside of the
catheter 4. However, this precaution should be conside-
red for all the central catheters (CVC, UVQ).

Another relevant consideration will be not to supply blood
products due to the risk of hemolysis and obstruction, and
not extract a blood sample by the catheter due to the its
tiny caliber, since there is the imminent risk that the walls
of the catheter will collapse (except in PICCs since they
have the valve of Groshong). When the occlusion is alre-
ady in place, the use of urokinase 5000 iu/ml is efficient
to unblock catheters occluded by thrombus. Nevertheless,
their use in neonatology should be evaluated ¥, and also
it should have to be considered that the adverse effects of
this medication have a high risk for the critical conditions
of the neonates who require a central catheter.

It should not be forgotten that there is a homeostatic deficit
of most coagulation elements when one is born. In critical
condition neonates, conventional coagulation tests do not
seem to provide reliable information; therefore, scientists
propose the thrombus-elastography or thrombus-elasto-
metry as promising methods for a fast evaluation of all the
homeostatic potential, which allows an immediate inter-
vention. However, there are still scarce reference values, in
particular those of premature children ©7.

DISCUSSION

The handling of the intravenous therapy in the newborn
requires care not only of the people in charge of direct
care, but also of the entire health care system. Notwiths-
tanding technological advancement, more scientific stu-
dies are required to have a positive impact on the pre-
vention of infections and complications related to NIT. The
evidence of recommendations in the IA or IB classification
is still low; most of them are category Il ®®. Adding to the
fact that these infections impose a high financial burden
(39), the development of controlled clinical trials that will
help to eradicate the CLABSI in neonates 9 is urgent.

Furthermore, PICC is the catheter that shows lower risk
to the newborn. Nevertheless, nursing care in the evalua-
tion of the blood vessels is fundamental to improve the
rate of success in the puncture “% and duration of this type
of catheter. Even so, this catheter is not available in all of
the neonatal care services of public hospitals. For reasons
of economy, the UVCs are installed in greater numbers,
but their risk of infection is greater due to the process of
necrosis of the umbilical cord stump, especially in prema-
ture neonates, regardless of the use of antibiotics and the
duration of the catheter “V. This situation allows reflecting
on the cost/benefit rate and the invitation to limit their ins-
tallation only for emergencies.
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Concerning secondary complications such as pain, phlebi-
tis, and infiltration in the central and peripheral catheters, sur-
veillance is still essential for their prevention “2. With respect
to the extravasation, the research continues with a tendency to
repair damaged tissue. A recent research shows the efficiency
of the use of enzymatic debridement “¥ and the allograft of
dehydrated human amniotic membrane in severe injuries “,
provisions that no doubt will contribute to the challenge faced
by healthcare personnel towards NIT.

CONCLUSIONS

With the scientific evidence available, NIT care may improve.
Continuous theoretic and practical training is required in this
topic, including those who manage health establishments in
order to ensure their supply and, also, that the quality of the
material adapts to the needs of the newborn, inviting to the
reflection about a risk free practice, with knowledge and un-
derstanding, and as a consequence, more humane.

Nurses should be motivated to perform randomized clini-
cal trials targeted to a more efficient care, in order to reduce
secondary complications regarding the use of peripheral and
central catheters in neonates, and incorporate these eviden-
ces to regulatory documents.
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