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ABSTRACT

Objective: to describe the development of a pharmacotherapeutic protocol regarding prevalent medications in a pediatric unit.
Method: methodological research, conducted between February and June 2024, in two phases: 1¢) situational diagnosis; 2"?)
construction of a protocol that was subdivided into three moments: integrative literature review; survey of medication monographs
in Drugdex-Micromedex® and WeMEDS®; and protocol structuring, whose validity will be a later phase. Results: the scope of the
protocol called “Pharmacotherapeutic care protocol in pediatrics” was based on the preparation guide of the Ministry of Health
and Regional Nursing Council of Sdo Paulo and Appraisal of Guidelines for Research and Evaluation Il. It was composed of 12
pharmacological and pharmaceutical properties of intravenous medications (therapeutic class, clinical uses, hydrogen potential,
osmolarity, stability, storage, reconstitution, dilution, infusion time, medication interaction, therapeutic management, and adverse
reactions and laboratory alterations) and seven properties of oral medications (therapeutic class, clinical uses, presentation,
administration, medication interaction, therapeutic management, and adverse reactions and laboratory alterations). Conclusion
and implications for practice: the protocol configures a technological option that will permeate access to reliable information on
the pharmacological and pharmaceutical properties of medications prevalent in the pediatric unit, expanding the nursing team’s
knowledge in a practical and accessible manner, ensuring safe medication care for hospitalized children.

Keywords: Chil, Hospitalized; Medication Errors; Nursing Methodology Research; Nursing, Team; Protocol.

Resumo

Objetivo: descrever o desenvolvimento de protocolo farmacoterapéutico acerca dos medicamentos prevalentes em unidade
pediatrica. Método: pesquisa metodoldgica, conduzida entre fevereiro e junho de 2024, em duas fases: 12) diagndstico
situacional; 22) construgéo do protocolo que se subdividiu em trés momentos: revisdo integrativa de literatura; levantamento das
monografias dos medicamentos no Drugdex-Micromedex® e WeMEDS?®; e estruturagao do protocolo, cuja validagao sera posterior.
Resultados: o escopo do protocolo denominado “Protocolo assistencial farmacoterapéutico em pediatria” se embasou no guia
de elaboragéo do Ministério da Saude e Conselho Regional de Enfermagem de Sao Paulo e Appraisal of Guidelines for Research
and Evaluation |l. Foi composto por 12 propriedades farmacolégicas e farmacéuticas dos medicamentos intravenosos (classe
terapéutica, usos clinicos, potencial hidrogeniénico, osmolaridade, estabilidade, armazenamento, reconstituicdo, diluicao, tempo
de infusdo, interacdo medicamentosa, manejo terapéutico, e reagcdes adversas e alteragdes laboratoriais) e sete propriedades
dos medicamentos orais (classe terapéutica, usos clinicos, apresentacéo, administracao, interagdo medicamentosa, manejo
terapéutico, e reagdes adversas e alteragdes laboratoriais). Conclusao e implicagdes para a pratica: o protocolo configura
uma opg¢ao tecnolégica que permeara acesso as informagdes fidedignas sobre propriedades farmacoldgicas e farmacéuticas
dos medicamentos prevalentes na unidade pediatrica, ampliando o conhecimento da equipe de enfermagem de modo pratico
e acessivel, assegurando uma assisténcia medicamentosa segura a crianca hospitalizada.

Palavras-chave: Crianca Hospitalizada; Erros de Medicacao; Equipe de Enfermagem; Pesquisa Metodoldgica em Enfermagem; Protocolo.

RESUMEN

Obijetivo: describir el desarrollo de un protocolo farmacoterapéutico sobre medicamentos prevalentes en una unidad pediatrica.
Método: investigacion metodolégica, realizada entre febrero y junio de 2024, en dos fases: 12) diagnéstico situacional; 2%)
construccion del protocolo, el cual se subdividié en tres momentos: revision integradora de la literatura; levantamiento de
monografias de medicamentos en Drugdex-Micromedex® y WeMEDS®; y estructuracion del protocolo, cuya validacion sera una
fase posterior. Resultados: el alcance del protocolo denominado “Protocolo de asistencia farmacoterapéutica en pediatria” se
basé en la guia de elaboracion del Ministerio de Salud y Consejo Regional de Enfermeria de S&o Paulo y la Appraisal of Guidelines
for Research and Evaluation 1. Estaba compuesto por 12 propiedades farmacolégicas y farmacéuticas de los medicamentos
intravenosos (clase terapéutica, usos clinicos, potencial de hidrégeno, osmolaridad, estabilidad, almacenamiento, reconstitucion,
dilucién, tiempo de infusién, interaccion farmacoldgica, manejo terapéutico, y reacciones adversas y cambios de laboratorio)
y siete propiedades de los medicamentos orales (clase terapéutica, usos clinicos, presentacion, administracion, interacciones
medicamentosas, manejo terapéutico, y reacciones adversas y cambios de laboratorio). Conclusion e implicaciones para la
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practica: el protocolo configura una opcion tecnoldgica que permitird acceder a informacién confiable sobre las propiedades

farmacolégicas y farmacéuticas de los medicamentos prevalentes en la unidad pediatrica, ampliando el conocimiento del equipo

de enfermeria de forma practica y accesible, garantizando una asistencia segura con la medicacion. al nifio hospitalizado.

Palabras-clave: Errores de Medicacion; Grupo de Enfermeria; Investigacion Metodoldgica en Enfermeria; Nifio Hospitalizado; Protocolo.

INTRODUCTION

Medication administration is an intrinsically multidisciplinary
process, involving several healthcare professionals. Although itis
not restricted exclusively to nursing professionals, it is undeniable
that this team plays a crucial role in this context, encompassing
activities ranging from scheduling to medication administration,
all under their responsibility, in order to ensure safe and effective
practices.'?

In this process, there is a complex interaction of factors
involving nurses, individuals and safety. Thus, this practice is
characterized as one of the most critical activities in nursing,
especially in neonatology and pediatrics, requiring in-person
assistance from nurses, a priority professional in the execution
and supervision of this practice.®

According to Decree 94,406 of June 8, 1987, which regulates
the Professional Practice Law 7,498 of June 25, 1986, in its Article
8, item Il, letter f, it is up to this professional to participate in the
elaboration of prevention measures and systematic control of
damages that may be caused to patients during nursing care.* The
Code of Ethics for Nursing Professionals, approved by COFEN
Resolution 564 of December 6, 2017 establishes, in its Article
78, that the nursing team must not administer medications
without knowing the purpose, action of the medication, route
of administration and potential risks, respecting the different
professional backgrounds that make up the team.?

However, medication administration is a topic widely discussed
in scientific and academic circles, due to its association with
high incidences of complications for patients undergoing this
procedure.® For this reason, the importance of adopting good
practices that result in scientific knowledge and skills necessary
for establishing and maintaining safe and quality practices in
medication preparation and administration stands out, aiming
to prevent and control errors.”

This need can be explained by the technical-scientific knowledge
required in this practice, since medication administration is not
characterized as a simple procedure. On the contrary, it is a
process that requires professionals involved to have knowledge of
pharmacology, including pharmacodynamics, pharmacokinetics,
side effects, adverse reactions, incompatibility and medication
interactions, in addition to knowledge of methods, routes of
administration, actions, reconstitution, dilutions and properties of
medications regarding their vesicant and irritant characteristics,
osmolarity and hydrogen potential (pH).38

In pediatrics, medication administration presents additional
challenges due to the physiological immaturity of children and
the lack of public and pharmaceutical policies that consider the
specificities of this age group, making them more susceptible to

medication errors. It is estimated that the possibility of an error
causing harm is three times greater in hospitalized children,
which requires specific measures to ensure treatment safety
and efficacy.®

A study reports concerns expressed by nursing staff regarding
difficulties in understanding and memorizing care associated with
the preparation and administration of medications, especially
antimicrobial agents, due to the high prescription of this class
and the emergence of adverse reactions, such as hepatotoxicity
and nephrotoxicity. Lack of knowledge about specific actions
related to medications can negatively impact the care provided,
culminating in medication errors.

A study conducted in a neonatal unit reported 511 adverse
events, of which 68.1% involved errors in medication administration
and 65.4% were related to failure to administer the medication
at the appropriate interval. The most frequent errors involved
the use of antimicrobial agents, sedation and analgesia.® Both
this study and another conducted in a pediatric clinic of a public
hospital highlight the need for healthcare professionals to have
theoretical and practical knowledge about the physical-chemical,
pharmacological and pharmaceutical characteristics of medications
in order to minimize risks to patients. It is important to emphasize
the urgent need for the health team to reflect on the responsibility
inherent in prescribing, preparing and administering medications.
Itis essential to create an appropriate environment that promotes
the practice of “safe medication”, ensuring the safety of the child
population in the use of medications.?®

It is understood that it is not enough for medications to be
safe in its intrinsic sense, the safety of its use process must also
be guaranteed." Therefore, it is imperative to equip nurses with
specific knowledge about each medication used, indicating the
need to restructure processes and create strategies and tools
aimed at patient safety to reduce avoidable risks and harm
associated with care.®

Challenges of this nature may require the production of
technological alternatives, such as the construction of protocols,
which consist of the description of a specific care/assistance
situation, containing operational details and specifications
about what is done, who does it and how it is done, guiding
professionals in care decisions for health prevention, recovery
or rehabilitation. It is up to nurses to develop and improve their
work process in relation to medication therapy, and may use
instruments and technologies supported by scientific evidence
to qualify the care provided and act in the prevention of damage
caused by the incorrect use of medications.'

The use of protocols tends to improve care, favor scientifically
supported practices, minimize variability in information and
conduct among health team members, and establish limits for
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action and cooperation among professionals. Protocols are legal
instruments built within the principles of evidence-based practice,
offering the best care options available.®

Considering the above, the development of this study is
justified for the creation of “Pharmacotherapy care protocol in
pediatrics”, which aims to improve care and ensure the safety of
medication therapy through knowledge of the intrinsic characteristics
of medications, in order to favor informed decision-making
in clinical practice. The protocol aggregates information that
represents the best care alternative available based on research.
Itis recommended that nursing duties be regulated by protocols,
ensuring organization of work and compliance with legislation
related to medication preparation and administration.'

Furthermore, literature searches were conducted on the
creation of pharmacotherapeutic protocols in pediatrics, but the
results are incipient, which justifies this study. Therefore, for the
development of this study, the following question was proposed:
how to develop a pharmacotherapeutic protocol regarding prevalent
medications in pediatric units? Therefore, the objective was to
describe the development of a pharmacotherapeutic protocol
regarding prevalent medications in pediatric units.

METHOD

This is methodological research in nursing indicated in the
investigation of methods, involving production-construction,
validity and assessment, with a focus on the development of
new instrument-products, such as a care protocol.'

Thus, two phases were followed in elaboration: 1) situational
diagnosis; 2") protocol construction, which was subdivided into
three moments, namely: a) integrative literature review (ILR); b)
survey of medication monographs in Drugdex-Micromedex® and
WeMEDS?®; ¢) protocol structuring (Figure 1). The content validity
of the constructed protocol will be the next phase.

First phase

The first phase consisted of performing a situational diagnosis
in order to identify the most prescribed medications in the pediatric
clinic to compose the protocol. To this end, a survey of medical
records was carried out, specifically from the pediatric inpatient
unit, between August and October 2023, in the archives sector of
a public hospital located in the countryside of the state of Rio de
Janeiro, Brazil. As for the study population, all patients admitted
to the pediatric unit in the time frame that comprised the period
from May 2022 to May 2023 were retrospectively assessed.
This period was chosen in order to survey the most prescribed
medications in the last year.

Itis worth noting that the sampling was intentional and non-
probabilistic, aiming to capture the largest possible number of
medical records within the established time frame. Prescriptions
containing two or more medications, regardless of the route,
prescribed in medical records of children aged 0 to 12 years were
included. Medical records unavailable for access at the time of
data collection and/or those with low data completeness were
excluded. It is worth noting that there was no sample calculation
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Defining objectives and target
population
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—— content and methodological
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resource and app
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Protocol structuri —_—
e elements of the protocol
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Figure 1 - Methodological operationalization for the construction of a protocol on pharmacotherapeutic properties in pediatrics
at a public hospital in the countryside of the state of Rio de Janeiro, Brazil, 2024.
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aiming to collect the maximum number of medical records available
within the determined time frame.

The setting studied was a public hospital of a municipal
authority, intended for care by the Brazilian Health System (In
Portuguese, Sistema Unico de Satide - SUS). This institution was
selected due to its high patient turnover, receiving not only the
population of the municipality where it is located, but also from
neighboring regions, constituting a gateway for requesting units,
as it is large and has a referral maternity hospital in the region.
Moreover, it has a nursery, an “open door” pediatric emergency
room, and a pediatric inpatient unit, which treat a wide variety of
clinical diagnoses, enabling the study of the intrinsic characteristics
of the most prescribed medications in the pediatric unit. However,
it does not have a pediatric or neonatal intensive care center; in
these cases, it relies on the bed regulation center to refer children
with more serious conditions to another health unit.

Data collection was conducted using physical medical records
of each child’s medical prescription. It is important to note that
patients were identified by alphanumeric codes (newborn 1 (NB 1);
child 1 (Chi 1), etc.), which serve only to validate the individuality
of information and are not considered an object of analysis. Data
were entered into a Microsoft Excel® spreadsheet created by the
researchers, containing variables related to sociodemographic
data, such as sex, age, race, medical diagnosis, etc., and variables
related to pharmacological therapy, such as the name of medication
according to the Brazilian Common Name, therapeutic classification
adopted by the World Health Organization, Anatomical Therapeutic
Chemical Classification System (ATC), quantity of prescribed
medications, dose, route and time of administration.

Data collection was carried out by two undergraduate
students, under the supervision of a supervisor and co-supervisor.
In order to verify whether the objectives would be met, three
medical records were tested, but these were not included in the
sample. To analyze the medications collected, proportions and
measures of central tendency were calculated, which make up
the basic statistics.

The second phase refers to the protocol construction carried
out between February and June 2024, which was subdivided
into three moments, namely:

Second phase - first moment - literature review

At this point, ILR was carried out, aiming to seek updated
information on the methodological path and constituent elements
to identify, analyze and synthesize reliable and current data on
the subject, in order to guide the protocol theoretical content.
The construction of nursing protocols must comply with the precepts
of evidence-based practice, the standards and regulations of the
institution where it will be used.

The research question was formulated based on the search
strategy known by the acronym PICo, in which: Population (P):
child; Interest (I): methodological path in the construction of
protocols; Context (Co): nursing.

In this directive, the search was guided by the research
question: what is the methodological approach used in nursing to

construct protocols? Data collection occurred using the advanced
search form of the following information resources: Latin American
and Caribbean Literature in Health Sciences (LILACS); Scientific
Electronic Library online (SciELO); US National Library of Medicine
National Institutes of Health (PubMed); and the Coordination for
the Improvement of Higher Education Personnel (In Portuguese,
Coordenagéo de Aperfeicoamento de Pessoal de Nivel Superior
- CAPES) Journal Portal.

The survey was carried out in June 2024, using controlled/
standardized descriptors from the Health Sciences Descriptors
(DeCS) and Medical Subject Heading (MeSH) in Portuguese,
English and Spanish, associated in pairs and in trios using the
Boolean operator “AND”, using quotation marks (“’) to restrict
and establish the order of the compound terms. Thus, the search
strategy was: (tw:(“Study Guides as Topic”)) AND (tw:(“Validation
Studies”)) AND (tw:(“Nursing Assessment”)) AND (tw:(“Clinical
Protocols”)) AND (Tw:(“Nursing”)).

Original studies available in full and answering the research
question, published in the last five years, were included. Letters,
editorials, manuals and productions that covered any type of
technology other than clinical protocols were excluded. The filters
applied included full articles published in Portuguese, Spanish
and English, addressing the elements of the research question.
The time frame was the last five years, aiming to obtain updated
information that would support the knowledge base that constitutes
the protocol.

The search and selection phase of studies was carried out
by two authors independently. However, the two reviewers used
the same search strategies, thus reading and assessing the titles
and abstracts of articles selected in information resources, in
accordance with defined inclusion/exclusion criteria. There were
no disagreements among reviewers, as both agreed on which
studies met the necessary elements to answer the research
question.

An instrument developed by the authors was used to
characterize each production selected for the study. Thus, the
studies were organized in a Microsoft Excel® 2007 spreadsheet
containing the study title, objective, journal, informational resource,
year, authors and design.

Second phase - second moment - survey of
medication monographs in Micromedex® and
WeMEDS®

A survey of monographs (technical information) of the most
prescribed medications in pediatrics previously identified (1%
stage) was carried out. To this end, the Drugdex-Micromedex®
platform was consulted to obtain information about medication
interactions, therapeutic management and therapeutic class,
as it is a clinical decision support system that provides the
necessary tools for healthcare professionals’ work.'s Furthermore,
this platform is used in Brazil and around the world to prepare
official documents on medicines, such as the Brazilian National
Therapeutic Formulary, technical reports and Brazilian National
Commission for the Incorporation of Technology into the Unified
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Health System Clinical Protocols and Therapeutic Guidelines,
supporting several works published in national and international
scientific journals.618

However, as this is an international information resource,
some medication formulations, widely used in Brazil, were not
found." In view of this, WeMEDS®2° was consulted. This is an
application created by Brazilian universities that contains information
on medical specialties. In this application, information about
commercial name, generic name, dilution, reconstitution, therapeutic
conduct, and adverse reactions and laboratory alterations were
consulted. Additionally, a study'® points to WeMEDS® as one of
the applications with a high score regarding checking medication
interactions, ongoing educational activities and availability of
medications in the SUS, as some of the functions offered by the
application, which continues to innovate and constantly make
improvements, ratifying its access in the present study. The two
platforms consulted can be accessed free of charge, and can
be downloaded from available access platforms.

Itis worth noting that some intrinsic characteristics of prevalent
medications were not found in the aforementioned applications;
therefore, other specific sources/evidence on the subject were
consulted regarding information about pH, osmolarity, stability,
storage and clinical use.?"?”

All data collected in both databases were compiled and
formatted in a table created in Microsoft Excel®.

Second phase - third moment - protocol
structuring

At this point, the protocol was structured, which, due to the
specific theme for nursing, in addition to the scientific evidence
found, other recommendations were accepted as a way of guiding
the theoretical content and the methodological path used in the
protocol construction in line with competent bodies and societies
focused on nursing care. Thus, the guidelines followed supported
the scope of information, demonstrating the rigor of construction
given the local reality and the feasibility of using the protocol in
clinical practice.

The protocol was based on the Development Guide: Scope
for Clinical Protocols and Therapeutic Guidelines,?® in the Guide
for the Construction of Nursing Care Protocols,'? as well as in the
Appraisal of Guidelines for Research and Evaluation 11.2° The latter
was observed up to item 12 of domain 3 (rigor of development),
since the other items refer to the instrument validity, which will
be a later phase.?®

The study complied with Resolution 466 of 2012 of the
Brazilian National Health Council, being submitted to the
Universidade Federal Fluminense Research Ethics Committee,
under Opinion 6.102.295 and Certificate of Presentation for
Ethical Consideration 69759523.1.0000.8160. The exemption
from the use of an Informed Consent Form is based on the
terms: retrospective collection of data from medical records and,
therefore, non-interventionist; as there are no physical and/or
biological risks to patients; study population without follow-up at

the institution, in addition to confidentiality of patient identification
through alphanumeric codes.

RESULTS

In this section, the results will be presented according to the
stages used to construct a protocol entitled “Pharmacotherapeutic
protocol in pediatrics”.

First phase - situational diagnosis

A total of 664 medical records that met the inclusion criteria
were selected. Of these, 36 were excluded due to incomplete
data and medication suspension during hospitalization.
A total of 628 prescriptions were analyzed, containing a total
of 3,030 medications. The mean number of medications per
prescription was 4.8, ranging from 2 to 14 medications, with
intravenous administration being the most commonly used route,
as described below. The most frequent age group was 29 days
to 2 years, corresponding to 329 cases (52.4%).

Among the medications prescribed in the pediatric inpatient
unit, five therapeutic classes were identified, such as class N
(central nervous system) and class J (anti-infective for systemic
use), with 93.9% (n=590), being the most prevalent, followed by
class A (alimentary tract and metabolism), with 89.7% (n=563),
and class R (respiratory system), with 74.8% (n=470). Among
the anti-infectives for systemic use, ceftriaxone was the most
prescribed, accounting for 31.7% (n=199). Regarding the route
of administration, parenteral was the most prevalent, with 71.7%
(n=2163), followed by oral, with 10.4% (n=314).

Second phase - protocol construction

Based on the phases and moments described above, a version
of the care protocol was outlined regarding the pharmacological
and pharmaceutical properties of medications prescribed to
children hospitalized in a pediatric unit. Seeking to identify the
methodological path used in nursing to construct protocols, ILR
was carried out.

The search resulted in the following distribution among the
studies found in each information resource, totaling 393 studies:
LILACS (n=65); SciELO (n=20); PubMed (n=93); and CAPES
Portal (n =215). Subsequently, the studies found were analyzed
and duplicate manuscripts by title and abstract were excluded
(n =18).Then, studies were excluded by reading each title and
abstract and using the inclusion criteria. Thus, after reading and
final evaluation, five studies were included in the review.

In view of selected evidence and through the convergence
of subjects, in addition to the methodological path followed to
construct the protocol, the studies presented the elements that
constitute a protocol, such as presentation form, protocol name,
introduction, scope reviewers, justification for the proposal,
objective, target population, description of procedure, glossary,
references and annexes, in addition to information focused on
the specific clinical circumstances of each protocol.

In this understanding, the identification of the predominant
medications in prescriptions, added to the synthesis of information
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obtained in ILR*-** and in the recommendations of the preparation
guide of the Ministry of Health and Regional Nursing Council of
Sé&o Paulo and Appraisal of Guidelines for Research and Evaluation
I1,12282° guided the preparation of a protocol that is easy to read,
reliable and based on scientific evidence. The objective is for
the protocol to respond to relevant questions in health practice,
addressing the intrinsic characteristics of each medication, referred
to here as pharmacological and pharmaceutical properties that
contribute to improving the nursing team’s knowledge, attitudes
and practices in relation to medication therapy implemented in
pediatric clinical practice.

Thus, the protocol called “Pharmacotherapeutic care
protocol in pediatrics” (Supplementary 1) was composed of:
12 pharmacological and pharmaceutical properties of intravenous
medications (therapeutic class, clinical uses, pH, osmolarity,
stability, storage, reconstitution, dilution, infusion time, medication
interaction, therapeutic management, and adverse reactions
and laboratory alterations); seven properties of oral medications
(therapeutic class, clinical uses, presentation, administration,
medication interaction, therapeutic management, and adverse
reactions and laboratory alterations); medications prevalentin the
pediatric unit (dipyrone sodium, bromopride, ceftriaxone sodium,
amoxicillin with potassium clavulanate, oxacillin sodium, ampicillin
sodium, gentamicin sulfate, clarithromycin, benzylpenicillin
potassium, metronidazole, hydrocortisone sodium succinate,
methylprednisolone and ondansetron hydrochloride); and
oral medications (dipyrone sodium, bromopride, ondansetron
hydrochloride, simethicone, paracetamol, dexchlorpheniramine
maleate, ibuprofen and prednisolone). Chart 1 shows the stages
for preparing the protocol.

Figure 2 and Charts 2 and 3 schematically present parts of
“Pharmacotherapeutic care protocol in pediatrics”.

DISCUSSION

To prepare the protocol, the elements described in the
Preparation Guide: Scope for Clinical Protocols and Therapeutic
Guidelines,?® Guide for the Construction of Nursing Care Protocols'™ as
well as the Appraisal of Guidelines for Research and Evaluation
Il were used.® The use of these materials, combined with the
scientific evidence selected in ILR, supported the construction,
highlighting the legal aspects and constituent elements related to
the use of the protocol. Furthermore, in its preparation, the objective
was to construct a protocol of good formal quality, easy to read,
valid, reliable and based on scientific evidence.? However, this
implies a rigorous process of construction, adaptation to local
reality and implementation, in addition to monitoring through
indicators of use (process) and effectiveness (result), which will
be carried out in a later phase of the study.

To exemplify the content and the way in which the protocol was
constructed, medication errors stand out, which are multifactorial
and may be related to professional practice, physical-chemical
characteristics of medications used, procedures performed, dose
preparation and distribution by the pharmacy, and are therefore used
as indicators of patient safety in hospital institutions because they

are the most frequent in these places, with the rate of occurrence
being higher in the pediatric population.® This fact reaffirms the
need to implement assistance technologies that permeate the
improvement of nursing team’s knowledge, attitude and practice
given the specificities that medication therapy encompasses,
aspects highlighted in the assistance protocol in question.

Additionally, studies demonstrate several causes for the
incidence of errors, such as overwork, lack of nursing experience,
little pharmacological knowledge and difficulties in performing the
calculations necessary to prepare the dose to be administered.
Nursing teams spend 40% of their time preparing medications,
hence the reports of the difficulties faced in clinical practice.®

Given the above, the protocol can help to expand professional
knowledge in this area of care, improve care and increase the
quality and safety of care provided to children. It can also be used
in teaching clinical practice and for management, offering support
for the systematization of nursing care, in the face of medication
therapy, in addition to supporting it scientifically, permeating the
adoption of good practices and, therefore, greater responsibility
in medication preparation and administration.'

It is known that medication administration is an essential
part of a patient’s recovery. However, inadequate practice, even
if unintentional, can cause serious harm to patients’ health,
including compromising their life. Therefore, the healthcare team
must be prepared, trained and aware of the magnitude that this
procedure, however daily it may be, implies, culminating in greater
responsibility for everyone involved in this process.

Pediatric patient safety is an even greater challenge, as this
is the population most vulnerable to medication errors, due not
only to the peculiarities inherent to this segment, but also to the
unavailability of medication formulations suitable for children, in
which approximately 80% of medications used in adults are also
used in children and newborns.® However, there has not yet been
any movement by the pharmaceutical industry to adapt medication
formulations for pediatric use, leaving healthcare professionals
with doubts regarding the correct use of these medications.®”

In this directive, the protocol developed seeks to expand
knowledge in a practical and accessible manner, providing
information on the pharmacological and pharmaceutical properties
of prevalent medications used in the pediatric inpatient unit,
which can be used by nursing professionals quickly when faced
with the need for specific knowledge, often without the support
of scientific evidence, facilitating decision-making in pediatric
clinical practice.3®

Thus, the development of studies of this nature helps to
foster the development and applicability of care/clinical protocols
in clinical practice. In this regard, research reports that non-
compliance with and lack of knowledge of protocols established
in health institutions contribute to the occurrence of medication
errors, even influencing their reporting.®

Given the high rate of errors in the preparation and administration
of medications and their negative impact on the safety and
clinical recovery of hospitalized children, the development of
the protocol aims to improve the quality of service in a pediatric
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Objective:

Target audience:
Recommendation:
Procedure:

Approaches included:
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Provide guidance on the pharmaceutical and pharmacological properties
of medications prevalent in the pediatric mpatient umt of the Hospital
Mumnicipal Doutora Naelma Monteire da Silva in clinical practice.

Nursing team.

All children on intravenous and oral therapy.

Preparation and administration of intravenous or oral medications.

For the safe and qualified preparation and admunistration of medications,
the pharmacological and pharmaceutical properties of intravenous and oral
medications prevalent in the pediatric inpatient unit must be observed by

the professionals responsible for this action. The following are concepts
that should guide the care of patients using medications.

Hydrogen potential (pH): refers to the concentration of [H+] (or H30+)
n a solution. Thus, pH serves to indicate whether a solution 1s acidic (pH
less than 7), neutral (pH= 7) or basic (pH above 7). Very acidic or very
alkaline solutions predispose to irrstation of the wvascular intima
Osmolarity: 1s the gquantity of osmotically active particles dissolved in
one liter of a given solvent. Considering the osmolarity of blood between
280 and 295 mOsm/L, 1sotonic solutions are those that have osmolarity
close to these values; hypertonic solutions have osmolarity greater than
that of blood; and hypotonic solutions have osmolarity lower than that of
blood. The solutions that are less aggressive to the blood and bleod vessel
walls are isotonic solutions.

Reconstitution: is the process by which the lvophilized medication (in

powder form) is transformed into a solution by adding sterile water to 1t

Implementation plan:

Medication interactions: ANVISA defines medication interaction as a
“pharmacological, toxicological, clinical or laboratory response caused
by the combination of the medication with other medications™, or even
by the “mnteraction of the medication with food or other chemical
substances, which mav result in the reduction, cancellation or increase of
the effect of the medication or favor the appearance of adverse
Teactions”.

ATTENTION: when scheduling medications, attention should be paid to
medications administered concomitantly with other medications or food.
The principles of medication interaction must be respected as well as
possible physical-chemical incompatibilities between them. For more
information, please consult the Drugdex-Micromedex® database at the
link: hitps://www.micromedexsolutions com home/dispatch and the
WeMEDS portal:

The protocol implementation plan in the hospital’s pediatrics
department includes tramning for all professionals who will use it, making
1t applicable to medication therapy. Moreover, the protocol will be widely
disseminated among professionals in the department in print and digitally
on accessible platforms at the hospital and Universidade Federal
Fluminense for quick reference and regular updates, ensuring that all
mvolved are informed about its use, contributing to patient safety. The
pharmacological and pharmaceutical properties of the medications
prevalent in the pediatric inpatient unit, administered intravenously or
orally, are presented below.

Figure 2 - Pharmacotherapeutic care protocol in pediatrics. Rio das Ostras, RJ, Brazil, 2024.

unit.* Itis therefore understood that the creation of a care protocol
can constitute a promising strategy, filling identified gaps and
contributing to the continuous improvement of the care provided.

Regarding this perspective, a study supports this finding
when it points out that the chances of errors in medication
administration were almost six times higher among nurses with

insufficient knowledge compared to those with greater knowledge
about the correct use of medications. The explanation for this
discrepancy lies in the fact that knowledge provides a solid
basis for decision-making and its implementation. Thus, a lack
of knowledge results in erroneous decisions, which inevitably
culminates in inadequate performance.®®
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Chart 1 - Summary of the protocol development stages. Rio das Ostras, RJ, Brazil, 2024.

Scope of the protocol

Summary of stages

Defining the protocol theme helps in decision-making on
specific clinical issues that present variability in clinical
practice or scientific uncertainties regarding efficacy, safety
and other relevant aspects.

Protocol type describes a specific care/assistance situation
that contains operational details.

Protocol title should reflect the scope defined in the scope.

Presentation includes the reasons justifying its
implementation and relevance, in addition to the health
policies to which it is linked.

Included approaches formulate the protocol
recommendations.

Purpose clearly informs the situation(s) and categories of
patients for which the protocol was organized, as well as the
group of professionals who will implement it.

Target population specifies in detail the population to be
served by the protocol.

Implementation indicators monitor implementation and
expected outcomes in the protocol.

Review should be periodic (within the proposed time limit,
usually two years).

The implementation plan must include training for everyone
who will use the protocol.

The use of medications represents one of the greatest public
health problems, being responsible for high morbidity and
mortality rates. The occurrence rate is three times higher in
the pediatric population. Thus, based on the identification of
medications, the construction of this protocol was proposed
as a practical reference material containing information
about the pharmaceutical and pharmacological properties of
medications prevalent in pediatric units.

Assistance.

Pharmacotherapeutic care protocol in pediatrics.

Knowledge of properties of medications prepared and
administered by those who prepare and administer them
is justified as a way of promoting harm-free care for
hospitalized children, thus supporting the achievement of
the third Global Challenge for Patient Safety: “Medication
without harm”. The legal frameworks are: Decree 94,406
of June 8, 1987, which regulates the Professional Practice
Law 7,498 of June 25, 1986, in its Article 8, item I, item f;
the Code of Ethics for Nursing Professionals, approved by
COFEN Resolution 564 of December 6, 2017, in its Article
78. 1n 2004, the World Health Organization proposed the
World Alliance for Patient Safety. In 2013, the basic protocols
for Safety in the Prescription, Use and Administration of
Medications were created.

Pharmacological and pharmaceutical properties, such as pH,
osmolarity, dilution, reconstitution, medication interaction,
stability, infusion time, storage, therapeutic management,

adverse reactions, administration and presentation.

Provides guidance on the pharmacological and
pharmaceutical properties of medications prevalent in the
pediatric inpatient unit of the Hospital Municipal Doutora

Naelma Monteiro da Silva, in view of clinical practice.

Nursing team.

Control of adverse events related to medications through
notifications, comparing before and after implementation of
the protocol.

Revision 1.0 is scheduled for July 2026, given the current
scientific evidence on the subject.

It will be carried out together with the pharmacy and
continuing education service at the health institution where
it will be implemented.

Medication administration is a complex procedure that
requires significant intellectual activity and critical thinking,
involving a series of interrelated considerations, such as the
correct dosage regimen, side effects, dilution, reconstitution,

osmolarity, storage, stability, pH, among others, all of which are
the responsibility, for the most part, of nursing professionals. Itis
therefore clear thatinadequate pharmacological knowledge and
the inability to transfer this knowledge to clinical practice can
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Chart 2 - Pharmacological and pharmaceutical properties of intravenous medications in the pediatric inpatient unit. Rio das
Ostras, RJ, Brazil, 2024.

PHARMACOLOGICAL AND PHARMACEUTICAL PROPERTIES OF INTRAVENOUS MEDICATIONS PREVALENT IN A PEDIATRIC UNIT ACCORDING TO

THE BRAZILIAN COMMON NAME

DIPYRONE SODIUM

ATC classification

Does not reconstitute.

Observations

For bolus, dilute in
10 to 20 mL of 0.9%
saline solution or
5% glucose solution
or RL.

For infusion, dilute
in 100 mL of 0.9%
saline solution or
5% glucose solution
or RL.

For infusion,
administer slowly, not
exceeding 500 mg/
minute.

NSAIDs, SSRls,
anticoagulants,
antiplatelet
agents, sodium
valproate, lithium,
methotrexate,
diuretics.

Use with caution,
monitor for signs
of bleeding and
neurological and
psychiatric changes.
If necessary,
discontinue the
medication and
institute supportive
treatment.

Clinical uses H Osmolarit Stabilit Storage
system P ¥ ¥ &
At room temperature
N — Nervous system. Pain and fever. 6to8 351 mOsm/L Immediate use. and protected from
light.
o o . . Medication Therapeutic Adverse reactions and
Reconstitution Dilution Infusion time . . .
interaction management laboratory alterations

Hypotension,
vasculitis, skin rashes,
urticaria, Stevens-
Johnson syndrome,
Lyell syndrome,
acute renal failure,
acute interstitial
nephritis, anaphylaxis,
bronchospasm,
alveolitis,
pneumonitis, blood
dyscrasias.
Changes in blood
count.

It is contraindicated in children under 3 months of age or children weighing less than 5 kg, due to the risk of kidney

dysfunction.

Intravenous administration is contraindicated in children under 1 year of age or weighing less than 9 kg. Use the

intramuscular route.

Does not reconstitute.

Observations

As a bolus, dilute in

at least 15 mL of 0.9%

saline solution, 5%
glucose solution.

Inject in a time
greater than 3
minutes.

Anticholinergic
medications, digoxin,
neuroleptics,
opioid analgesics,
sedatives, hypnotics,
paracetamol,
tetracycline,
levodopa.

Use with caution
and monitor for
neurological and
psychiatric changes.
If necessary,
discontinue the
medication and
institute supportive
treatment.

BROMOPRIDE
ATC classification L . s
Clinical uses pH Osmolarity Stability Storage
system
. At room temperature
A - Alimentary tract . . .
. Antiemetic. 3to5 e Immediate use. and protected from
and metabolism. .
light.
L o X X Medication Therapeutic Adverse reactions and
Reconstitution Dilution Infusion time . K i

interaction management laboratory alterations

Extrapyramidal
reactions,
drowsiness, insomnia,
headache, dizziness,
hypotension,
galactorrhea,
gynecomastia, skin
rashes.

Do not administer to children under 1 year of age: increased risk of agitation, irritability and convulsions.

CEFTRIAXONE SODIUM

ATC classification

systemic use.

Under refrigeration:
for 24 hours.

system Clinical uses pH Osmolarity Stability Storage
At room temperature:
.. . At room temperature
J - Anti-infectives for L . for 6 hours.
Bacterial infections. 6.7 330 mOsm/L and protected from

light.
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Chart 3 - Pharmacological and pharmaceutical properties of oral medications in the pediatric inpatient unit. Rio das Ostras, RJ,
Brazil, 2024.

PHARMACOLOGICAL AND PHARMACEUTICAL PROPERTIES OF ORAL MEDICATIONS PREVALENT IN A PEDIATRIC UNIT ACCORDING TO THE
BRAZILIAN COMMON NAME

DIPYRONE SODIUM

Medication interactions

NSAIDs, SSRIs, anticoagulants, antiplatelet agents, sodium
valproate, lithium, methotrexate, diuretics.

Therapeutic management

Use with caution, monitor
for signs of bleeding and
neurological and psychiatric
changes. If necessary,
discontinue the medication and
institute supportive treatment.

ATC classification system Clinical uses Presentation Administration
. Tablets, oral solution in syrup Tablets: administer with water.
N — Nervous system. Pain and fever. .
and drops. Syrup and drops: do not dilute.

Adverse reactions and
laboratory alterations
Hypotension, vasculitis, rash,
urticaria, Stevens-Johnson
syndrome, Lyell syndrome, acute
renal failure, acute interstitial
nephritis, anaphylaxis,
bronchospasm, alveolitis,
pneumonitis, blood dyscrasias.
Changes in blood count.

metabolism.

Medication interactions

Anticholinergic medications, digoxin, neuroleptics, opioid
analgesics, sedatives, hypnotics, paracetamol, tetracycline,
levodopa.

solution in syrup and drops.

Therapeutic management

Use with caution and monitor
for neurological and psychiatric
changes. If necessary,
discontinue the medication and
institute supportive treatment.

BROMOPRIDE
ATC classification system Clinical uses Presentation Administration
. Tablets/capsules: administer
A - Alimentary tract and . . Tablets and capsules, oral )
Antiemetic. with water.

Syrup and drops: do not dilute.
Adverse reactions and
laboratory alterations

Extrapyramidal reactions,
drowsiness, insomnia,
headache, dizziness,
hypotension, galactorrhea,
gynecomastia, skin rashes.

ONDANSETRON HYDROCHLORIDE

metabolism.

Medication interactions

Apomorphine, mesoridazine, pimozide, thioridazine.

syrup and drops.

Therapeutic management

Contraindicated association.
Increased liver enzymes.

ATC classification system Clinical uses Presentation Administration
. L Coated tablets: administer with
A - Alimentary tract and . X Coated tablets, oral solution in
Antiemetic. water.

Syrup and drops: do not dilute.
Adverse reactions and
laboratory alterations

Constipation, diarrhea, dry
mouth, fatigue, dizziness,
headache, agitation, feeling
cold, itching, skin rashes, urinary
retention, bronchospasm,
cardiac arrhythmias,
anaphylaxis.

SIMETHICONE

ATC classification system Clinical uses

Presentation

Administration

A - Alimentary tract and
metabolism.

Medication interactions

Antiflatulent and preparation for
endoscopy and colonoscopy.

Tablets, gelatin capsules, oral
solution in drops.

Therapeutic management

Tablets/capsules: administer
with water. Do not open the
gelatin capsule.

Oral solution in drops: dilute
with water.
Adverse reactions and
laboratory alterations
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resultin errors during medication preparation and administration.
Thus, it is understood that, in order to keep medication safe,
nurses need to have adequate pharmacological knowledge
about the medications they handle, which are covered in the
protocol developed.®”

In this understanding, protocols are considered important
methodological tools, as they are configured as guides for care,
directing and standardizing a course of action to be taken, thus
reducing the length of hospital stay, the mortality rate and therapeutic
costs, supporting the reduction of risks involving patients.* To
this end, their construction must follow systematically structured
recommendations, with the purpose of guiding decisions by
healthcare professionals and/or users regarding appropriate
care in specific clinical circumstances, respecting the ethical
and legal principles of the profession.*

In addition to the above, it is understood that the creation of
a care protocol containing information on the pharmacological
and pharmaceutical properties of prevalent medications for use
in a pediatric unit is valid, since the provision of this information
empowers the nursing team in its management, in addition to
directing the provision of care by all those involved in the process,
since, given the protocol, understanding these properties will lead
to safe and qualified clinical practice for hospitalized children.4!

Furthermore, the macro objective of constructing a protocol
is to assist professionals and managers in making decisions on
specific clinical issues that present variability in clinical practice or
scientific uncertainties regarding efficacy, safety, cost-effectiveness,
applicability or other relevant aspects, with the aim of optimizing
the efficiency of SUS and quality of care.?®

CONCLUSIONS AND IMPLICATIONS FOR
PRACTICE

The “Pharmacotherapeutic care protocol in pediatrics” was
developed based on the identification of prevalent medications,
and is comprised of information about their pharmacological and
pharmaceutical properties capable of expanding the knowledge
of the pediatric unit nursing team in a practical and accessible
manner. The provision of this content in a protocol facilitates
care and provides scientific guidance, aiming to reduce adverse
medication events and ensure safe and qualified medication care
for hospitalized children.

As a limitation, we pointed out the incipience of studies
on the construction of protocols about medications in pediatric
nursing practice, which limited the construction and discussion
of the findings. Furthermore, there was a need for peer validity
and, consequently, to establish implementation strategies and
construction of expected outcomes or results in the institution
where it will be implemented, highlighting the need for continuity
of the study.

The promotion of safe practices in medication administration
and the elimination of risk factors should be a constant concern
of the nursing team, such as a care protocol as a way of
resolving possible doubts throughout this process, in addition to

minimizing the helplessness of these professionals who need to
obtain information about the medications they use, often without
prior knowledge and/or scientific evidence. This fact ratifies
the development of this tool, which aims to integrate access to
reliable and updated information on the pharmacological and
pharmaceutical properties of the main medications used in
pediatrics, and can be used to fill these gaps.
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