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ABSTRACT

Objectives: To describe the process of developing a protocol for administering broncho-
dilator therapy via metered-dose inhaler to patients undergoing mechanical ventilation
(MV). Methods: This is a qualitative, descriptive study in the form of an experience re-
port. The development process occurred in five stages: 1) literature review; 2) construct
elaboration; 3) content and face validation; 4) methodological quality assessment; and
5) protocol publication. Results: In the first stage, 23 studies were selected. Data extrac-
ted from the review served as the basis for the protocol recommendations. In stage 2,
four documents were used as methodological references for guideline and protocol deve-
lopment. Based on these documents, the main elements frequently cited were identified,
and the first version of the protocol was drafted. The third stage consisted of two rounds
of validation: the first involved assessment by four experts, and the second by healthcare
professionals (n = 35). In both rounds, the validity index exceeded 0.95 (excellent). In
stage 4, the protocol’'s methodological quality was evaluated by three PhD professors
using the Appraisal of Guidelines for Research & Evaluation Il instrument. Six quality
domains were assessed. Five domains achieved scores above 90%, and one domain sco-
red 68.52%. In the final stage, the protocol was formatted and published. Conclusions:
The developed protocol is expected to provide support and recommendations enabling
healthcare professionals to correctly administer inhaled medications during MV.
Key-words: Interdisciplinary Communication; Practice Guideline; Teaching Materials;
Medication Therapy Management; Critical Care; Respiration, Artificial.

RESUMO

Objetivo: descrever o processo de desenvolvimento de um protocolo de administragao
de broncodilatador em spray dosimetrado a pacientes em ventilagdo mecénica (VM).
Métodos: Trata-se de um estudo qualitativo, descritivo, do tipo relato de experiéncia. O
processo de desenvolvimento ocorreu em cinco etapas, sendo: 1) revisao de literatura,
2) elaboracéo do constructo, 3) validagao de conteldo e aparéncia, 4) validagao da qua-
lidade metodolégica e 5) publicagdo do protocolo. Resultados: Para a primeira fase, 23
estudos foram selecionados. Os dados extraidos da revisao serviram como embasamento
para as recomendac6es do protocolo. Na etapa 2, quatro documentos foram utilizados
como referencial-metodolégico sobre elaboragédo de diretrizes e protocolos. A partir des-
ses documentos identificou-se os elementos-chaves comumente citados e a primeira
versao do protocolo foi construida. A terceira etapa foi realizada em duas rodadas de va-
lidagéo, sendo a primeira, a avaliacao por quatro especialistas e a segunda, a avaliacao
por profissionais de salide (n=35). Em ambas rodadas o indice de validade foi acima de
0,95 (excelente). Na etapa 4, o protocolo foi avaliado quanto a sua qualidade metodo-
légica por trés professores doutores a partir do instrumento Appraisal of Guidelines for
Research & Evaluation Il. Seis dominios de qualidade foram avaliados. Cinco dominios
atingiram pontuacao acima de 90% e um dominio 68,52%. Como fase final, o protocolo
foi diagramado e publicado. Conclusodes: Estima-se que o protocolo desenvolvido seja
capaz de fornecer subsidios e recomendagdes para que profissionais de saude realizem
a correta administracao de farmacos inalatérios durante VM.

Palavras-chave: Comunicacéo Interdisciplinar; Guia de Pratica Clinica; Materiais de En-
sino; Administracdo de Terapia Medicamentosa; Cuidados Criticos; Respiracédo Atrtificial.

Asturian K, et al. J Assist Farmac Farmacoecon 2026;11:600369e Doi: 10.22563/2525-7323.2026.v11.e00369e 1/13


https://orcid.org/0000-0003-3433-0385
https://orcid.org/0000-0002-8171-2688
mailto:asturiank@gmail.com
https://ojs.jaff.org.br/

EXPERIENCE REPORT

Introduction

Intensive care is a multidisciplinary special-
ty that involves the comprehensive treatment of
patients with, or at risk of developing, acute and
life-threatening organ dysfunctions. Intensive Care
Units (ICUs) are organized systems capable of pro-
viding specific care to critically ill patients. ICUs en-
compass a range of technologies that offer advanced
support to vital organ systems during periods of or-
gan or system failure.!

Oxygen therapy is a treatment aimed at deliver-
ing oxygen to the lungs of patients with respiratory
difficulties, and it can be provided in different ways
depending on the degree of respiratory effort.? In pul-
monary failure, mechanical ventilation (MV) is one
of the oxygen delivery technologies most frequently
used in patients with acute or acute-on-chronic re-
spiratory failure.># It is a form of ventilatory support
that totally or partially replaces spontaneous venti-
lation, contributing to the improvement of gas ex-
change and the reduction of respiratory workload.’

Mechanical ventilation (MV) can be applied in
a noninvasive manner, through an external inter-
face such as a face mask, or in an invasive manner,
through an orotracheal tube or tracheostomy cannu-
la that directly accesses the airway.® Patients under-
going MV may present increased airway resistance
and obstruction to expiratory flow. In such cases, the
inhalation of bronchodilator drugs can significantly
reduce resistance, improving respiratory mechanics
and synchrony between the patient and the ventila-
tor.®

Different devices can be used for medication in-
halation, including nebulizers, dry powder devices,
and pressurized inhalers.”® In general, aerosol thera-
py with pressurized metered dose inhalers (pMDI) ,
also known as metered sprays, is preferred because it
is considered more cost-effective, better adapted to
care routines, and associated with a lower likelihood
of aerosolization of contaminated particles into the
environment.>'°

Aerosol therapy during MV is considered com-
plex, since several factors influence the delivery
of drug particles to the lungs, and these factors
are related to the patient’s clinical condition, the
ventilator, and the aerosol-generating device itself.

Therefore, therapeutic effectiveness depends on
drug administration using an appropriate inhala-
tion technique, thus ensuring lower dose loss with-
in the circuit and greater deposition of the drug in
the lower airways.!!

At the national level, there are no protocols,
guidelines, or directives exclusively focused on
inhalation techniques during MV. The document
Practical Guidelines in Mechanical Ventilation was
jointly developed by medical societies and in-
cludes a brief section with recommendations re-
garding inhalation therapy using pMDI.!? How-
ever, this document does not address important
aspects of the therapy in depth, such as the devices
used, methods of connection to the circuit, clini-
cal particularities, among others, which reveals a
significant gap.

At the international level, there are recommen-
dations based on consensus statements and or expert
opinions regarding inhalation techniques during
MYV, considering different aerosol-generating de-
vices.'>'* However, these publications may present
applicability gaps when considered within the Bra-
zilian context, taking into account that some devices
(such as spacers for MV) are not available in most
Brazilian hospitals.

Thus, in view of the complexity of the topic,
the gaps present in the literature, and the need for
a theoretical and practical foundation for correct
inhalation technique, a protocol was developed fo-
cusing on the administration of bronchodilators
delivered via pMDI in adult patients undergoing
MV.

In Brazil, although guidelines and protocols of
greater impact are developed by the Ministério da
Satide (MS), this activity is not exclusive to the in-
stitution. In the absence of current guidelines, doc-
uments may be developed by health professional
societies or other systems and services, provided
that the document is based on scientific evidence.!’
Especially in the hospital setting, whether public
or private, the adoption of institutional protocols
is a growing practice that serves to support clinical
practice, decision-making, patient care, and service
organization.'s

Within the field of nursing, the term “care proto-
col” is widely used, and such documents can be found
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with different focuses, such as pressure injury preven-
tion,!” nursing care,'® educational actions for patients
and families,'® safety protocols,?® among others.

With regard to protocols focused on medica-
tion use, few studies were found in the literature,
especially concerning how to construct this type of
document. Smeulers et al.?! conducted a systematic
review to evaluate quality indicators in the prepa-
ration and safe administration of medications. The
study reported that the adoption of protocols for
medication administration under specific regimens
(such as high-alert medications, chemotherapeutic
agents, antimicrobials, and thromboprophylactic
drugs) represents a type of process-related quality
indicator.

The objective of this study was to describe the
process of developing a medication administration
protocol aimed at intensive clinical practice and to
discuss the strategies used to elaborate the construct.

Methods

This is a descriptive and qualitative study, fo-
cusing on an experience report regarding the de-
velopment of an inhaled medication administration
protocol aimed at clinical practice in intensive care.
The study was conducted over a 12-month period
(from March 2023 to March 2024).

Five development stages were carried out for the
construction of the protocol, namely: 1) literature
review; 2) elaboration of the construct; 3) content
and face validation; 4) validation of methodological
quality; and 5) layout and publication of the proto-
col.

Ethical principles for the conduct of the study
were followed, with approval granted by the Comi-
t¢ de Etica em Pesquisa (CEP/UFRGS), CAAE
66187622.5.0000.5347. All stages were conducted
virtually, and participants who agreed to take part
in the study (stages 3 and 4) declared their consent
and signed the Informed Consent Form through an
electronic document.

Stage 1: Literature review

To provide the theoretical foundation for the
main concepts related to the administration of bron-

chodilators delivered via pMDI in mechanically
ventilated patients, a comprehensive bibliograph-
ic survey was conducted through a scoping review.
The results of this review?? served as the theoretical
basis for developing the protocol recommendations.

The research question addressed by the review
was: “How should the pressurized inhaler be con-
nected to the circuit and what are the recommen-
dations for the administration of bronchodilators
in adult patients undergoing invasive mechanical
ventilation?”.

The review was conducted between March and
August 2023. The search strategy was carried out in
the first week of August 2023 through consultation
of the PubMed, Embase Elsevier, Cochrane Library,
and Lilacs databases, with no language restrictions
up to the cutoff date of July 31, 2023. The applica-
tion of eligibility criteria and data extraction were
performed independently by two researchers, and
disagreements were resolved by a third reviewer.

The following data were extracted: patient prepa-
ration prior to the inhalation technique, the device
used to connect the pMDI, positioning of the pMDI
within the circuit, distance between the pMDI and
the orotracheal tube (OTT), preparation of the MV
circuit, care related to the medication, and the pres-
ence of figures or images related to the connection of
the medication to the circuit.

Stage 2: Elaboration of the construct

After the bibliographic survey, the stage of elab-
orating the construct was initiated. As the protocol
architecture, a digital document was designed so
that its topics could be consulted in a practical and
straightforward manner, resembling consultation of
a manual.

A review was conducted to select documents that
could serve as methodological references for the
development of the construct. A search for guides,
consensus statements, and national guiding docu-
ments on protocol development was carried out on
the websites of the Ministério da Satide, universities,
and professional societies. A complementary search
was performed on the Equator Network platform
(an international initiative that provides guidelines
for the conduct of various types of studies).
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The elaboration of the construct took place be-
tween September and November 2023 and involved
three professionals: a professor with a doctoral de-
gree in Pharmaceutical Care and experience in Clin-
ical Pharmacy, a clinical pharmacist with experience
in intensive care, and a visual design student with
experience in producing illustrations for health ed-
ucation. The constructive process was carried out
entirely remotely through weekly virtual meetings
lasting two hours.

Stage 3: Content and face validation

The evaluation of health guidelines by individ-
uals external to the development group, a stage re-
ferred to as validation, is important to ensure that
the perspectives of different audiences and or users
of technical documents are considered.?*?¢ Thus,
after the elaboration of the construct, the protocol
(first version) was evaluated regarding its content
and appearance.

For this stage, a methodological validation study
was conducted between November and December
2023. Specific and previously validated instruments
were used to assess content and appearance, name-
ly the Instrument for Validation of Educational Health
Content (IVCES) and the Instrument for Validation
of the Appearance of Educational Health Technologies
(IVATES).?"28

Validation at this stage was conducted in two
mandatory rounds and involved the participation
of experts (first round) and health professionals
(second round). The first round aimed to provide a
technical analysis of the protocol and included the
participation of specialists in intensive care. In this
round, suggestions and comments were provided,
which led to the development of the second version
of the protocol. The second version was evaluated
by the target audience (second round), and based on
this process, the third version of the protocol was
achieved.

A non-probabilistic snowball sampling tech-
nique was used to select the evaluators in both
rounds. This technique consists of referral chains in
which key informants assist researchers in identify-
ing individuals with the profile and qualifications
required for the study.

The inclusion criteria for the experts were: phy-
sicians, nurses, clinical pharmacists, or physiother-
apists working in adult ICUs and holding at least a
specialist degree. For the target audience, the inclu-
sion criteria were: physicians, nurses, clinical phar-
macists, physiotherapists, or nursing technicians
working in ICUs or in Urgent and Emergency Care
settings, from public or private hospitals, with any
level of specialization and length of professional ex-
perience, from all regions of the country.

For both rounds, the proportion of agreement
among evaluators was the method used to analyze
the responses. The Content Validity Index (CVI)
was calculated for each questionnaire item and for
the total score of each instrument. Scores with a
CVI = 0.78 were considered satisfactory, according
to the following scale: = 0.78, excellent (validated
protocol); between 0.60 and 0.77, good (a new round
would be required); and < 0.59, poor (protocol not
validated).

Stage 4: Validation of methodological
quality

The assessment of methodological quality was
the final validation stage. A methodological study
was conducted between December 2023 and January
2024 using the international instrument Appraisal
of Guidelines for Research and Evaluation II (AGREE
II).> The AGREE II has its own implementation
guide, and all recommended instructions were fol-
lowed during this stage of the study.

AGREE II, composed of 23 items, assessed six
quality domains: scope and purpose; stakehold-
er involvement; rigor of development; clarity of
presentation; applicability; and editorial indepen-
dence. A scoring scale ranging from one to seven
was used to evaluate the items, with a score of 1
(strongly disagree) assigned when no relevant in-
formation was present and a score of 7 (strongly
agree) assigned when the quality of the informa-
tion was excellent.

The quality score (QS, a metric proposed by
AGREE II) was calculated for each domain. Do-
mains with QS = 80% were considered to be of high
quality. In cases where QS < 80%, modifications
would be made according to the evaluator’s sugges-
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tions. At the end of the instrument, evaluators were
required to rate the protocol according to the fol-
lowing scale: 1 (lowest possible quality) to 7 (highest
possible quality). Evaluators were also required to
indicate whether they would recommend the proto-
col for clinical use.

The AGREE instrument recommends that a
guideline be evaluated by up to four appraisers. Ac-
cordingly, the reviewers were selected based on the
following eligibility criteria: faculty members hold-
ing doctoral degrees affiliated with federal universi-
ties, with academic backgrounds in Medicine, Nurs-
ing, Pharmacy, or Physiotherapy, and with prior
experience or specialization in intensive care, health
technology assessment, epidemiology, or teaching
and research.

Stage 5: Protocol publication

After completion of the stages of construct elab-
oration and validation, the protocol proceeded to
publication. This stage took place between January
and March 2024.

Results

A total of 510 publications were identified in the
databases (Stage 1). Eighty-one articles were exclud-
ed due to duplication, and 429 had their titles and
abstracts screened for initial assessment. Sixty-sev-
en publications were selected for full analysis, and
21 met the inclusion criteria. Two additional studies
were identified from the reference lists of the pre-
viously included publications, resulting in a final
sample of 23 studies.

All studies were experimental, including 19
(nineteen) randomized clinical trials and 4 (four)
non-randomized intervention studies. Based on the
data extracted from these studies, the protocol began
to be developed (Stage 2), using the available evi-
dence to support the recommendations. The docu-
ment was designed to be divided into four sections,
namely: introduction, recommendations on the in-
halation technique, protocol development process,
and application.

For the elaboration of the construct, three
national documents?*?4?5 and one international

document?® were selected. None of them provid-
ed specific recommendations for the development
of protocols intended for medication administra-
tion. However, analysis of these documents made
it possible to identify key elements commonly
cited for the composition of guidelines and pro-
tocols, such as clear definition of the construct’s
objectives, methods used for evidence searching,
information on applicability, and a periodic up-
date plan.

For the elaboration, textual resources, a flow-
chart, and illustrations were used. The flowchart
aimed to organize the actions of health profession-
als and facilitate understanding of the procedures,
and for its construction, standard symbols and defi-
nitions for algorithms proposed by Werneck et al.?s
were adopted. Table 1 shows how each symbol was
applied in the protocol.

The illustrations aimed to demonstrate the inha-
lation technique and were added throughout the text
and organized in a logical sequence (as a step-by-
step process). Two types of illustrations were used:
static illustrations, which showed the components
required to assemble the MV circuit and the devices
for connecting the pMDI to the circuit (Figure 1);
and illustrations with representation of movement,
which demonstrated the action to be performed
(Figure 2).

After the construction of the protocol, the study
proceeded to the stage of content and face validation
(Stage 3). The evaluation instruments were com-
bined to form an online assessment questionnaire
containing 30 items. The first version of the pro-
tocol was evaluated by four experts, a physician, a
nurse, a clinical pharmacist, and a physiotherapist,
all holding specialist qualifications and with at least
two years of experience in ICUs.

In this round, the CVI for content was 0.9861
and for appearance was 1.0 (excellent). The evalua-
tors made suggestions to complement the protocol,
including the inclusion of information on the most
appropriate device for pMDI administration, dis-
cussion regarding the permanence of the device in
the circuit, addition of captions to the figures, and
inclusion of a new illustration. All suggestions were
accepted, and the protocol was revised, resulting in
the second version of the document.
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Table 1. Application of standard symbols for flowchart composition

Symbols Definitions and application in the protocol

Beginning of the flowchart - represented the patient population covered by the protocol.
From this symbol, an arrow extended to the next element.

Decision point - represented the need for decision-making by the professional. Two
outcomes were possible: yes or no. This is a moment in which the professional determines
the next steps to be followed. From this symbol, two arrows originated, each representing

one outcome.

Intervention - represented the action that the professional should perform at that moment,
that is, administration of the medication according to the protocol recommendations was
indicated. From this symbol, an arrow extended to the final element.

Final point - represented the last action to be taken by the professional. No arrows
originated from this element.

Notes: Symbol terminology (from top to bottom), oval, diamond, rectangle, circle.
Source: Prepared by the authors, adapted from Werneck et al.?s

Figure 1: Static illustrations used in the protocol: A. Spacer for invasive mechanical ventilation; B. pMDI
adapter; C. HMEF filter; D. Mechanical ventilation circuit.

]

, Inspiratory limb
Ventilator P Y

Cc D \ =

Expiratory limb

Notes: Pressurized Metered Dose Inhaler (pMDI); Heat and moisture exchanger filter (HMEF); Orotracheal tube (TOT).
Source: Prepared by the authors.

6/13  Asturian K, et al. J Assist Farmac Farmacoecon 2026;11:e00369e Doi: 10.22563/2525-7323.2026.v11.e00369¢




EXPERIENCE REPORT

Figure 2: lllustrations with representation of movement: A. Indicates patient positioning in the bed. B. Indi-
cates the positioning site of the spacer in the circuit. C. Indicates vigorous shaking of the pMDI. D. Indicates

medication administration

C. 5L |

e
) I

Notes: Pressurized Metered Dose Inhaler (pMDI); Heat and moisture exchanger filter (HMEF); Orotracheal tube (TOT).

Source: Prepared by the authors..

The second version was evaluated by a panel
of 35 health professionals, with seven evaluators
from each field (Medicine, Nursing, Physiother-
apy, Pharmacy, and Nursing Technician). Most
participants had between 0 and 4 years of profes-
sional experience (n = 18), held specialization in
the residency modality (n = 19), and were from the
Southern region of Brazil (n = 20), followed by the
Southeastern region (n = 10).

The CVI for content was 0.9809 and for appear-
ance was 0.9761 (excellent). In this round, the eval-
uators also provided comments and suggestions,
such as the addition of new figures to better de-
scribe the technique, inclusion of a list of abbre-
viations, discussion of the influence of the HMEF
(Heat and moisture exchanger filter), and clarifica-
tion on how administration should be performed
in patients with a closed suction system. The con-
tent was revised, resulting in the third version of
the protocol.

Asturian K, et al. J Assist Farmac Farmacoecon 2026;11:600369¢e Doi: 10.22563/2525-7323.2026.v11.e00369¢

Within this experience report, some opinions
expressed by the evaluators are highlighted. All
opinions regarding the relevance of the protocol
were positive. Different professionals emphasized
the lack of knowledge on the subject as well as the
importance of the topic in light of the most recent
COVID-19 pandemic, considering the significant
increase in patients requiring MV.

The protocol undoubtedly stimulates professional
interest and clarifies the main doubts related to the pro-
cess of administering inhalation devices in patients un-
dergoing mechanical ventilation. (Pharmacist working
in a public university-affiliated hospital, length of ex-
perience between 2.1 and 4 years, Rio Grande do Sul/
BR)

The protocol is of utmost importance, as the use of
inhaled medications in patients undergoing MV requires
an effective response, which often does not occur due to
a lack of knowledge among the multiprofessional team.
(Nurse working in a public hospital, with 8.1 to 10
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years of professional experience, Rio Grande do
Sul/BR, 2023).

The recommendations are highly relevant, as in our
region there are still professionals who have doubts about
how to administer spray medications in patients under-
going MV, (Nursing Technician working in a public
university-affiliated hospital, with 0 to 2 years of profes-
sional experience, Tocantins/BR, 2023).

An extremely important topic, considering the most re-
cent pandemic and the number of patients who required
intubation and needed medications administered via the
whalation route. (Nurse working in a private hospital,
with 0 to 2 years of professional experience, Sdo Paulo/
BR, 2023).

Extremely relevant. Many professionals do not know
how to administer these medications. (Nurse working in a
public university-affiliated hospital, with 6.1 to 8 years of
professional experience, Rio Grande do Sul/BR, 2023).

The work is extremely relevant; there is still a global
knowledge gap on this topic, and it is essential to discuss
it more frequently in order to provide information to the
majority of professionals working in ICUs. (Pharmacist
working in a private hospital, with 8.1 to 10 years of
professional experience, Sao Paulo/BR, 2023).

The opinions also expressed satisfaction with
the illustrations; however, one opinion indicated
disagreement that illustrations alone could modify
professional behavior.

The illustrations are clear and correspond to the
“equipment” and “materials” available at the institu-
tion where I currently work. (Nurse working in a pri-
vate hospital, with 0 to 2 years of professional experi-
ence, Sdo Paulo/BR, 2023).

The illustrations are clear and are able to convey the
intended information. (Physiotherapist working in pub-
lic and private hospitals, with 8.1 to 10 years of profes-
sional experience, Sdo Paulo/BR, 2023).

The illustrations alone do not have the power to change
behaviors. (Physiotherapist working in private and public
university-affiliated hospitals, with more than 10 years of
professional experience, Bahia/BR, 2023).

I Liked the appearance. It helps to improve under-
standing. (Nursing Technician working in a public hos-
pital, with 0 to 2 years of professional experience, Rio
Grande do Sul/BR, 2023).

As the final validation stage, the third version of
the protocol was evaluated for its methodological
quality. Three faculty members holding doctoral
degrees in the fields of Medicine, Pharmacy, and
Physiotherapy, with professional experience rang-
ing from 28 to 30 years, served as reviewers.

The quality scores obtained for each domain
were as follows: 96.3% for scope and purpose,
68.52% for stakeholder involvement, 90.97% for
rigor of development, 98.15% for clarity of presen-
tation, 96.06% for applicability, and 97.22% for ed-
itorial independence.

Regarding the overall assessment of the proto-
col, all reviewers assigned the maximum score (7,
highest possible quality). Concerning its use in
clinical practice, all reviewers recommended the
use of the protocol without the need for modifica-
tions.

Considering that the “stakeholder involve-
ment” domain presented a QS < 80%, the authors
made a modification to the “Development” section
of the protocol, more clearly describing the docu-
ment evaluation process and the working group in-
volved. Thus, the protocol reached its final version.

After completion of all stages, the protocol
proceeded to layout and publication (Stage 5). At
this phase, no changes were made to the content
or appearance; only layout formatting and the legal
procedures for publication and registration were
carried out. The organization of the final version
of the protocol is shown in Table 2.

The protocol entitled “Recommendations for
inhalation technique with metered-dose inhaler
in invasive mechanical ventilation” was registered
under the ISBN (International Standard Book
Number) 978-65-00-92743-6 and published in elec-
tronic format in a digital repository.*®

The document is freely distributed, and total
or partial reproduction of its content is permit-
ted, provided that credit is given to the authors
and that it is not used for commercial purposes.
Although the protocol was developed and format-
ted for digital use, certain precautions were taken
in case readers need to print it, namely: a white
background, black as the primary font color, and
the CMYK color standard (Cyan, Magenta, Yellow,
and Black).
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Table 2: Structure and organization of the final version of the protocol

Section ltems

Description

Presentation

The purpose of the protocol, the reasons that justified its cre-
ation, and the general objectives were described.

The clinical situation and the problem of inadequate aerosol

Target audience
Clinical condition involved

Introduction therapy during MV were addressed.
Introduction to the topic Scope
L It clearly described the specific objectives; the setting in
Objective . )
Setting which and the professionals by whom the document could be

used; and the clinical characteristics of the patients covered
by the protocol.

Flowchart

Important guidance
Types of devices
Particularities
Forms of connection to the circuit

Recommendations

The evidence synthesized from the literature review was orga-
nized in this section.

Inhalation technique

Methods for searching evidence in the literature

The databases used, eligibility criteria, the main search strat-
egy, and the research question were specified.

Included evidence

The characteristics of the included studies and the informa-
tion collected for evidence synthesis were described.

Development Development

Working group

Conflicts of interest

Funding
Development stages

The authors and their academic qualifications were described,
as well as conflicts of interest and funding. The development
stages were briefly described.

Implementation
Applicability
Recommendations for practice
Facilitators and barriers
Monitoring
Updating

Application

Criteria for protocol applicability, recommendations for imple-
mentation, limitations, and plans for monitoring and periodic
updating were described.

Source: Prepared by the authors.

Discussion

This study presented the rigorous process of de-
veloping a technical document intended for appli-
cation in intensive care. As an initial step, a scoping
review was conducted. Although this type of review
is less commonly used for guideline development, it
was employed because systematic reviews may pres-
ent limitations when the objective is to address less
precise or relatively new issues.3!

The scoping review made it possible to map key
concepts in the field of research, identify the avail-
able evidence, and synthesize the recommendations
that provided the foundation for the protocol, con-
sidering the scarcity of publications on this topic.32

In Brazil, Clinical Protocols and Therapeutic
Guidelines (PCDTs) are documents developed by

the Ministério da Sadde and are characterized by
a high level of technical rigor. The process begins
with the search, selection, synthesis, and appraisal
of evidence using systematic methods. For the for-
mulation of evidence-based guidelines that support
recommendations, the Ministério da Satide employs
different techniques, such as the Delphi method (for
expert consensus), GRADE (Grades of Recommen-
dation, Assessment, Development and Evaluation,
for assessing the quality of studies), and external
validation (through review or public consultation).33

Care protocols not linked to the Ministério da
Satide show heterogeneity in their development pro-
cesses. Vieira et al.>* evaluated national and interna-
tional protocols regarding evidence search methods
and recommendation formulation. The study showed
that several types of reviews were employed (narra-
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tive, systematic, integrative, and scoping), and that
the predominant validation method was the Delphi
technique or expert validation. As assessment instru-
ments, the study found that most protocols used au-
thor-developed and non-validated tools.

In this sense, the use of non-validated instru-
ments can directly interfere with the quality of a
guideline. In the present study, three previous-
ly validated instruments were used. IVATES and
IVCES (Stage 3) were specifically developed to as-
sess content and appearance dimensions for use in
the health field and were applied in full, without any
modification.

AGREE II is an international tool with three ob-
jectives: to assess quality, to provide a methodological
framework for guideline development, and to inform
what information should be reported and how it
should be reported in guidelines. The application of
this instrument implies minimum quality criteria for
the publication of clinical protocols and guidelines.?

In this study, AGREE II was used both as a meth-
odological reference for the development of the
construct (Stage 2) and as an instrument in Stage
4, thereby reinforcing the methodological rigor re-
quired for guideline development, as well as trans-
parency regarding the processes of guideline devel-
opment and publication.

Regarding the visual resources employed, it was
considered that the information to be conveyed in
the protocol was too complex to be fully understood
through text alone. Visual elements are recognized
as facilitators of the comprehension process, and in
the health field, design can be used alongside other
nonverbal communication elements as an important
complement to written verbal communication.*

Regarding the applicability of the protocol, it is
recommended that health services conduct internal
validation among the involved professionals in or-
der to ensure proper understanding of the informa-
tion and correct use of the document.?* If this pro-
cess is not feasible, it is recommended that training
and educational activities be carried out, taking into
account institutional particularities and workflow
processes, in addition to monitoring adherence to
the newly introduced recommendations.33

As strengths of this study, it is highlighted that,
to date, this is the first protocol developed with

specific recommendations on inhalation technique
during MV. In addition, the application of multi-
ple systematic stages in the development process
reinforces the relevance, transparency, quality, and
rigor of the protocol. As limitations, it is noted that
although the protocol was validated by profession-
als from different fields, the primary authorship is
composed of professionals with the same academic
background, which may reflect similar approaches
to a multiprofessional topic.

Conclusions

The present study described the rigorous process
of developing a protocol focused on medication ad-
ministration. It is estimated that the protocol result-
ing from this research is capable of providing the
minimum necessary support and information for
the correct administration of inhaled medications
during MV. It is also expected that the construct
may be used as an auxiliary element in multipro-
fessional training, considering the importance of
educational resources as essential materials in the
teaching—learning process within the field of health
education.

As future perspectives for the continuation of this
research, studies are proposed on the implementa-
tion of the protocol, evaluation of health profession-
als’ adherence to the presented recommendations,
and the establishment of a periodic update plan.
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