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RESUMO | OBJETIVO: Mapear na literatura estratégias de 
segurança para prevenir condições geradoras de riscos rela-
cionados à administração de medicamentos intravenosos em 
pacientes críticos. MÉTODOS E MATERIAIS: Trata-se de uma 
revisão de escopo, seguindo a metodologia do Joanna Briggs 
Institute (JBI), de estudos publicados entre 2012 e 2021, sem 
limitação de idioma ou desenho de estudo, com busca nas 
bases de dados online Scielo, Medline/PubMed, LILACS, BVS e 
BDENF. RESULTADOS: Foram encontrados 261 registros, dos 
quais 11 foram incluídos nesta revisão, identificando 8 estraté-
gias para prevenção de condições geradoras de riscos durante 
a administração intravenosa de medicamentos. CONCLUSÃO: 
Foram elencadas estratégias possiveis de serem implementa-
das na prática, possibilitando a mitigação de erros na adminis-
tração intravenosa de medicamentos e aumentando a segu-
rança na terapia infusional em unidades intensivas.

PALAVRAS-CHAVE: Cuidados de enfermagem. Segurança do 
Paciente. Administração intravenosa. Unidade de Terapia In-
tensiva.

ABSTRACT | OBJECTIVE: To map safety strategies in the 
literature to prevent risk-generating conditions related to 
intravenous drug administration in critically ill patients. 
METHODS AND MATERIALS: This is a scoping review, 
following the methodology of the Joanna Briggs Institute 
(JBI), of studies published between 2012 and 2021, without 
language limitations or study design, with a search in the 
online databases Scielo, Medline/PubMed, LILACS, BVS 
and BDENF. RESULTS: 261 records were found, of which 
11 were included in this review, identifying 8 strategies for 
preventing risk-generating conditions during intravenous 
drug administration. CONCLUSION: Possible strategies to be 
implemented in practice were listed, enabling the mitigation 
of errors in intravenous drug administration and increasing 
safety in infusion therapy in intensive units.
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Introduction

In recent years, patient safety has been a topic 
widely discussed in the health area, especially by 
professionals who work in specialized care, dealing 
daily with adverse events (AE). Patient safety is 
understood as “reducing, to an acceptable minimum, 
the risk of unnecessary harm associated with health 
care”. On the other hand, AE were considered as 
intentional or unintentional incidents that may result 
in temporary or definitive damage to the patient.1

One of the main causes of preventable health damage 
worldwide are unsafe practices and the occurrence of 
drug incidents such as incorrect dosages or infusions, 
unclear instructions, use of inadequate abbreviations 
and illegible prescriptions. In this perspective, the 
World Health Organization (WHO) Third Global 
Patient Safety Challenge, Medication Without Harm: 
Global Patient Safety Challenge on Medication Safety, 
was launched as a global initiative, aiming to reduce 
by 50% the serious and preventable damages related 
to the use of medicines.2

Among the stages of the medication system, the 
administration of drugs is a constant process in health 
units and essential for ensuring the therapeutic 
effect of the drugs used. According to the WHO’s 
estimations, the annual cost generated by errors with 
medicines is close to US$42 billion, which accounts 
for almost 1% of total health spending in the world. At 
the national level, the Instituto para Práticas Seguras 
no Uso de Medicamentos– ISMP (Institute for Safe 
Practices in Drug Use) reports the occurrence of 
840,000 cases per year of hospitalization due to failure 
in the administration of medicines, which accounts 
for approximately 7% of total hospitalizations in the 
health system.2,3

Among the numerous incidents with drugs in the 
hospital environment stand out those that occur in 
the Intensive Care Unit (ICU), in which drug therapy 
is widely used for all patients. In this environment, 
the administration of drugs, including potentially 

dangerous ones, is, in most cases, the responsibility 
of nurses, and this professional is responsible for 
preventing incidents arising from therapy.3-5 One 
study showed that 96% of patients admitted to the 
ICU and Intermediate Care Units (ICU), assessed, 
suffered some incident related to medication during 
the hospitalization period.6

Therefore, the procedures performed for drug 
administration require attention to the risks and 
conditions capable of producing damage, reversible 
or irreversible, to the patient. In healthcare practice, 
numerous factors increase the risks to the patient 
in the administration of medicines, among them: 
work overload; activity in irregular hours or long 
hours; physical and mental wear; lack of adherence 
to the right nine; poor hand hygiene; failure to 
perform the aseptic technique; administrative 
errors; interruptions; not guidance to companions; 
lack of communication between professionals; lack 
of materials or changes in physical space; errors 
or failure to register and check the drug; failures in 
professional education, among others.3-5,7,8

In this context, in order to reduce these risks and as 
motivation the knowledge of safe practice for the 
administration of intravenous drugs, this review aimed 
to map safety strategies in the literature to prevent risk-
generating conditions related to the administration of 
intravenous drugs in critical patients.

Considering the relevance of the theme for the multiple 
complications arising from AE and the deficit of 
production and dissemination of knowledge focusing 
on nursing performance, the article contributes to 
increase safety and improve the quality of care to 
the critical patient, dependent on the nursing team. 
This results in a reduction in the number of AE and 
errors in intravenous drug administration, resulting 
in a reduction in additional costs to the hospital or 
patient and a reduction in hospitalization time. It is 
also intended to contribute to professional training 
and dissemination of correct techniques and good 
clinical practices for assistance to the population.

http://dx.doi.org/10.17267/2317-3378rec.2022.e4592
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Methods

This is a work carried out through a scope review based on the methodological frameworks for Scoping Review 
of the Joanna Briggs Institute (JBI). The review protocol was registered in the Open Science Framework (OSF) 
platform, under DOI 10.17605/OSF.IO/68JNH.9

For the development of this methodology, a guiding question was constructed using the PCC strategy, an acronym 
for Population, Concept and Context. Therefore, the following question was formulated: “What are the safety 
strategies to mitigate the risk-generating conditions related to the administration of intravenous drugs in critical 
patients?”. Defining: P - critical patients, hospitalized in ICU; C - administration of intravenous drugs by nursing 
professional, and C - safety strategies to mitigate risk-generating conditions.

In September 2021, the Scientific Electronic Library (SCIELO), National Library of Medicine (PubMed), Nursing 
Database (BDENF), Latin American and Caribbean Literature in Health Sciences (LILACS) and Virtual Health Library 
(VHL) databases were searched. A search was conducted on a platform of gray literature such as World Cat and 
Opengray, as recommended by JBI guidelines. In all searches were correlated the descriptors “Risk Factors”, 
“Medication Errors”, “Nursing Care” and synonymous, in order to find scientific evidence to answer the research 
question proposed in this study.

To identify the search terms were consulted the controlled vocabularies of the health area Health Sciences 
Descriptors (DeCS) and Medical Subject Headings (MeSH). The period chosen to recover articles published was the 
last 10 years (2012-2021). No language and study design filters were applied. The search strategy was developed 
with the help of a librarian from the Research Support Center at the Health Complex of the Universidade do Estado 
do Rio de Janeiro (CAPCS UERJ).

Chart 1. Structured search strategy according to the selected bases. Rio de Janeiro, RJ, Brazil, 2022

Source: The authors (2022).

http://dx.doi.org/10.17267/2317-3378rec.2022.e4592
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The review included articles fully available addressing the prevention of conditions that generate drug risks 
in intensive care units, that is, studies that describe prevention measures, good practices in intravenous 
administration. Publications that do not include strategies in adult intensive care units were excluded.

The identification, selection, eligibility and inclusion of the articles was performed by two independent reviewers, 
through the free online software Rayyan (Qatar Computing Research Institute, Doha, Qatar), through title and 
abstract reading and subsequent full reading, eliminating articles according to pre-established criteria. The 
conflicts were resolved by a third reviewer. The search will be evidenced by the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses Extension for Scoping Reviews (PRISMA-scr). The presentation of the 
extracted data was made in a textual way, the synthesis of the data is presented in a chart, containing: authors, 
year of publication, country of origin, objectives, method, main results and strategies presented.

Results and discussion

After performing the searches in the databases, 261 records were identified. One duplicate was removed, totaling 
260 records. When the eligibility criteria were applied, two reviewers selected 89 studies for full reading. At the 
end, 11 studies were included in this review, as described below in the PRISMA flowchart.

Figure 1. Flowchart of the evidence selection process. Rio de Janeiro, RJ, Brazil, 2022

Source: The PRISMA 2020 statement.10

http://dx.doi.org/10.17267/2317-3378rec.2022.e4592
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The articles included in the review were published between 2014 and 2021; five (45.5%) have Brazil as their 
country of origin, while the other six (54.5%) are from the United States of America, Portugal, Korea, Iran, France 
and Canada. Regarding the method, four (36%) are integrative reviews, three (27%) are qualitative studies, three 
(27%) are quantitative studies and one (9%) is a case study.

Chart 2. Data extracted from included articles. Rio de Janeiro, RJ, Brazil, 2022 (to be continued)

http://dx.doi.org/10.17267/2317-3378rec.2022.e4592
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Chart 2. Data extracted from included articles. Rio de Janeiro, RJ, Brazil, 2022 (conclusion)

Source: The authors (2022).

http://dx.doi.org/10.17267/2317-3378rec.2022.e4592
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Among the strategies identified, the one with the highest frequency was related to the need to use technological 
systems. In practice, technologies are increasingly present in public and private health environments, computerizing 
care processes. Their use is based on the possibility of generating safety and greater reliability to services, in 
addition to making feasible the mitigation of errors in the administration of drugs and adverse events, such as 
hospital infections.13

A study that analyzed the use of an automated medication error risk assessment system (Auto-MERAS) found 
a predictive validity for errors of 0.80, ratifying the idea that computerized systems can be useful in preventing 
errors and injuries related to drug therapy.13

Among other technological tools used in care practice, the use of “intelligent” infusion pumps stands out. This 
technology allows the administration of drugs by bar code, have alarms and risk notification systems, can be 
connected to electronic prescription, clinical decision support systems and automated pharmacy systems. All these 
tools can act as barriers to incident prevention. However, some authors have detected that as these technologies 
are manipulated by humans, they require attention to the information entered, thus being also prone to errors 
and, despite the benefits, aspects of their application such as the high cost and need for changes in infrastructure 
should also be considered.22,23

Another strategy that was very evident in the publications included in the study refers to education and training 
of the health team. The insertion of new technologies during routine, the constant updates of protocols and the 
complexity of instruments and procedures involved in drug administration make education and/or continuing 
training the main strategy to requalify and develop nursing knowledge, risk identification and prevention of adverse 
events. A simple method, such as the placement of information leaflets and posters, resulted in a reduction in 
drug preparation and administration errors in the ICU sector in a hospital in Iran, increasing the quality score from 
4.51 to 6.15.24

Among the learning methods there are seminars, observation, problem analysis, simulation, e-learning and 
blended learning, as ways to stimulate learning among professionals and promote updates in teams.25 One trial 
showed that, after the application of the simulated training performed with ICU nurses, the rate of adverse events 
related to medication reduced from 2.5 events per month to 0.86.11

Source: The authors (2022).

From the results presented were identified and listed eight safety strategies for the administration of intravenous 
drugs. The most cited were those related to the use of technological systems of medicine management and 
continuing education for the health team, as presented in the table below.

Chart 3. Presentation of strategies mapped in the literature. Rio de Janeiro, RJ, 2022

http://dx.doi.org/10.17267/2317-3378rec.2022.e4592
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Training is important for the clinical practice 
of professionals, ensuring the success of the 
implementation of another evident strategy related 
to the development and implementation of care 
protocols. Regarding drug therapy, the protocols 
guide nursing actions and other categories through 
standards and procedures that standardize the 
preparation and administration of drugs. In general, 
the protocols are developed by health institutions 
and regulatory and class bodies, addressing the 
recommendations that should be standardized 
for this procedure. A study that evaluated the 
implementation of a protocol for the preparation 
and administration of intravenous drugs in a medical 
center in the Netherlands observed that there was an 
improvement in the average score of the experimental 
and control group of nurses (T = -2.20).26

Another strategy identified and that promotes 
improvements in safety standards is effective 
communication, which, when performed properly 
can prevent errors, such as those related to 
potentially dangerous medications, interactions 
and events related to the transfer of care. In the 
context of medication are included verbal, written 
or digital communication, through medical records, 
between the nursing team, with pharmacists, 
doctors and with patients themselves. To facilitate 
communication, making it objective and clear, 
the SBAR technique, an acronym described by 
the Joint Commission as “situation, brief history, 
evaluation and recommendation”, is used in the 
health area, standardizing the interaction among the 
multidisciplinary team.27

The management of the workload of nursing teams 
is also a relevant factor regarding patient safety, 
as it is one of the causes of medication errors. Any 
lapse in this management can cause failures in the 
administration of drugs, change of drugs at the time of 
administration and the administration of medication 
with wrong solution. 

Studies show that the higher the workload of nursing 
professionals, the greater the chance of adverse 
events.28 A 2016 study, including sixteen ICUs from 
seven hospitals affiliated with the Isfahan University 
of Medical Sciences in Iran, reported that most of the 
errors related to drug administration were related to 

drowsiness, fatigue, speech and interruptions of the 
nurse during the administration of the drug.14 Thus, 
proper management of workload allows workers 
not to exceed their limits and reach extreme fatigue, 
mitigating the exhaustion of teams and consequently 
reducing the chances of adverse events.

The inclusion of a pharmacist in the team is another 
strategy to mitigate errors in drug administration. In 
Brazil, doctors are responsible for prescribing drugs in 
intensive care units and the nursing team implements 
the decision of doctors. Thus, the pharmacist can 
provide information, propose the rational use of 
medicines, monitor the prescription of medicines 
and supervise the preparation and administration. 
The insertion of a pharmaceutical professional in the 
team represents an important barrier in the system 
of drug administration that helps to find and avoid 
possible errors.29

Another strategy found is the medication time out 
which is a low cost strategy consisting of reading aloud 
the medical prescription for all multiprofessional team, 
enabling the interception of some possible failure 
present in the prescription, Therefore, it is possible to 
perform an early detection of failures or errors, avoiding 
the progression of the error. In a study conducted in a 
cardiointensive unit of a university hospital in Rio de 
Janeiro that used the medication time out strategy, 
234 prescriptions were observed, with 2,799 drugs. Of 
the 234 prescriptions, 143 (61%) suffered some change 
during reading, with 41.4% excluding drugs, and 34.8% 
increasing new medications.19

Interruptions during the nursing process are 
responsible for inattention and result in errors. To 
manage these interruptions was developed the vest 
“do not interrupt”, worn over the clothes of health 
professionals with the phrase “Do not interrupt, I 
am preparing medication”. Some studies point to 
the use of educational instruments as explanatory 
poster and clarification on the use of vest for patients 
and families.15 In this context, the strategy consists 
of the use of the vest during the preparation and 
administration of the drug, so that there are no 
interruptions during this process, avoiding errors 
that occur at times when the professional needs to 
divide attention between the preparation of the drug 
and patients, companions and/or co-workers.30

http://dx.doi.org/10.17267/2317-3378rec.2022.e4592
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Conclusion

Based on the studies included in this scope review, 
eight strategies that can be used by nursing and other 
health professionals to prevent errors and incidents 
in the stage of intravenous drug administration in 
critical patients were identified, use of technological 
systems of medicine management, education and/or 
continuing training, improvement of communication, 
implementation of safety protocols, adequacy of 
workload, management of interruptions, strategy 
Medication Time Out and inclusion of a pharmacist 
in the team.

The present study was limited by showing few 
strategies that were actually applied and tested, most 
studies cite strategies as recommendations for clinical 
practice. Also, the inclusion of studies only performed 
in adult critical patients was a limitation. 

As a recommendation, the need to implement the 
strategies listed in the literature in care practice 
stands out. Current trials testing strategies should 
be developed to prevent errors during medication, 
including national research, in order to assess the 
clinical effectiveness of such strategies.
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