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Abstract

Objetivo: mapear la produccion cientifica sobre reacciones transfusionales inmediatas en
pacientes sometidos a transfusidon sanguinea en instituciones sanitarias. Método: estudio
bibliométrico descriptivo y cuantitativo. La busqueda se realizé en octubre de 2025 en las bases
de datos Web of Science, Scopus y PubMed, sin restricciones de idioma ni de periodo. Los
registros se exportaron, integraron, estandarizaron y analizaron utilizando el software R® 4.5.2 a
través de RStudio, con los paquetes Bibliometrix y Biblioshiny. Se aplicaron las leyes de Lotka,
Bradford y Zipf. Resultados: se incluyeron 3.996 documentos, predominantemente articulos
originales en inglés. Se observé6 un crecimiento significativo en la produccion desde el siglo XXI en
adelante, concentrado en paises de altos ingresos, especialmente Estados Unidos, China, Canada
y el Reino Unido. La productividad de los autores y la distribucién de las revistas se ajustaron a
las leyes bibliométricas, mientras que los descriptores mostraron estandarizaciéon terminolégica
y un enfoque clinico. Conclusién: el campo muestra madurez, con centros de autores,
institucionales y editoriales bien definidos, pero persisten las desigualdades geograficas, lo que
indica la necesidad de fortalecer la investigacion local.

Descriptors: Bibliometrics; Transfusion Reaction; Patient Safety; Blood Safety; Blood Transfusion

Resumo

Objetivo: mapear a producao cientifica sobre reacdes transfusionais imediatas em pacientes
submetidos a transfusao sanguinea em instituicbes de saude. Método: estudo bibliométrico,
descritivo, quantitativo. A busca ocorreu em outubro de 2025, nas bases Web of Science, Scopus e
PubMed, sem restricdo de idioma ou periodo. Os registros foram exportados, integrados,
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padronizados e analisados no software R® 4.5.2, via RStudio, com os pacotes Bibliometrix e
Biblioshiny. Aplicaram-se as leis de Lotka, Bradford e Zipf. Resultados: incluiram-se 3.996
documentos, predominando artigos originais em inglés. Observou-se crescimento expressivo da
producdo a partir do século XXI, concentrada em paises de alta renda, especialmente Estados
Unidos, China, Canada e Reino Unido. A produtividade autoral e distribuicdo dos periodicos
aderiram as leis bibliométricas, enquanto os descritores mostraram padronizagdo terminolégica
e foco clinico. Conclusao: o campo mostra maturidade, com nucleos autorais, institucionais e
editoriais definidos, porém persistem desigualdades geograficas, indicando a necessidade de
fortalecer pesquisa local.

Descritores: Bibliometria; Reacdo Transfusional; Seguranca do Paciente; Seguranca
Transfusional; Transfusao de Sangue

Descritores: Perspectiva de Género; Ensino; Estudantes de Enfermagem; Universidades;
Sexismo

Resumen

Objetivo: analizar las practicas de cuidado materno en las actividades cotidianas de nifios con
cardiopatias congénitas en el hogar. Método: estudio descriptivo, con enfoque cualitativo,
realizado en la ciudad de Rio de Janeiro, Brasil. Participaron 13 madres de nifios con cardiopatias
congénitas. Las entrevistas tuvieron lugar entre marzo y junio de 2016, las cuales fueron
grabadas en audio, transcritas en su totalidad y sometidas a Bardin Content Analysis.
Resultados: las actividades diarias de los nifios con cardiopatias se consideraron restringidas y
no restringidas. Las madres compararon a sus hijos con nifios normales, durante el juego utilizan
estrategias para reducir el esfuerzo fisico y entienden que el ambiente escolar y la guarderia
favorecen un buen crecimiento y desarrollo. Conclusién: los juegos pasivos son mejor tolerados
por las madres ya que no requieren esfuerzo fisico. Asi, previenen la descompensacién cardiaca
y el empeoramiento de la enfermedad en sus hijos.

Descriptores: Bibliometria; Reaccion a la Transfusion; Seguridad del Paciente; Seguridad de la
Sangre; Transfusién Sanguinea

Introduction

Blood transfusion is a therapeutic practice widely used in contemporary medicine,
particularly in critical clinical contexts, such as severe anemia, trauma, and major
surgical procedures. Millions of transfusions are estimated to be performed annually
worldwide, highlighting their importance in healthcare. However, despite its vital role, it
is an intervention associated with risks, with transfusion reactions standing out as a
major patient safety concern.’

Transfusion reactions are classified as immediate or delayed according to the
time interval between transfusion and the onset of signs and symptoms. Immediate
reactions occur during or within 24 hours after the procedure and encompass a broad
spectrum of severity, ranging from mild manifestations, such as fever and urticaria, to

potentially fatal events, including acute hemolysis, anaphylactic shock, and respiratory
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failure.”® These events are associated with both immunological and non-immunological
factors, such as ABO incompatibility, bacterial contamination, and the recipient’s
immune response to blood component antigens.?

In addition to the risks inherent to the procedure, the literature identifies the
underreporting of immediate transfusion reactions as a persistent challenge for
hemovigilance systems, compromising knowledge of the actual frequency and severity
of these events.* In this context, transfusion quality depends directly on the
standardization of screening, storage, transportation, and administration processes for
blood components, as well as on the ongoing training of healthcare professionals and
strict compliance with institutional protocols.”

Hemovigilance is a strategic tool for identifying, assessing, and preventing
adverse events related to transfusion.® The Brazilian National Hemovigilance System,
coordinated by the Brazilian Health Regulatory Agency, has consolidated
epidemiological data since 2001 and supports actions aimed at patient safety.’

Recent data reinforce the relevance of the topic: in the first half of 2024 alone,
9,097 notifications of adverse events related to hemovigilance were recorded, of which
8,673 (95.3%) corresponded to transfusion reactions. Among these, 64.1% were
classified as mild, 15.5% as moderate, 8.7% as severe, and 11.7% resulted in death,
demonstrating the clinical and healthcare impact of these events.®

Although the literature on immediate transfusion reactions consists
predominantly of clinical, epidemiological, and hemovigilance-related studies, no
specific bibliometric studies focused on analyzing the scientific production on this topic
were identified during the literature search conducted for this investigation. In this
context, bibliometric analysis constitutes a tool for mapping the structure and evolution
of this scientific field, providing support for directing future investigations and
strengthening transfusion safety.

Given this scenario, immediate transfusion reactions remain a topic of
considerable relevance to clinical practice and scientific research, particularly because of
the need to strengthen notification, monitoring, and transfusion quality assessment
systems. Therefore, this study aims to map the scientific production on immediate

transfusion reactions in patients undergoing blood transfusion in healthcare institutions.
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Method

This was a descriptive, quantitative bibliometric study. Bibliometric research
makes it possible to identify publication patterns, scientific impact, authors, journals,
collaborations, and thematic trends over time, contributing to an understanding of the
structure and evolution of the field under investigation.®"’

The reporting of the methodological procedures of this bibliometric review
was conducted in accordance with Preliminary Guideline for Reporting Bibliometric
Reviews of the Biomedical Literature (BIBLIO) recommendations, ensuring greater
transparency, reproducibility, and standardization in the description of the search
strategy and the selection and analysis of the studies.'? Bibliometric analysis was
conducted according to methodological frameworks previously described in the
literature for scientific mapping studies, encompassing classical indicators of
scientific performance and knowledge structure.

The research question was structured based on the PICo strategy, in which P
(Population) corresponded to patients undergoing blood transfusion; | (Interest)
referred to immediate transfusion reactions; and Co (Context) comprised healthcare
institutions, including hospitals and outpatient services. Based on this strategy, the
following guiding question was formulated: What is the landscape of national and
international scientific production on immediate transfusion reactions in patients
undergoing transfusion in healthcare institutions?

The literature search was conducted in the Web of Science, Scopus, and PubMed
databases, accessed through the Coordination for the Improvement of Higher Education
Personnel Journal Portal. These databases were selected because of their broad
multidisciplinary coverage, international relevance, and recognition for indexing
scientific literature in the healthcare field.

The search strategy was developed using keywords, Health Sciences Descriptors,
and Medical Subject Headings, combined using the Boolean operators OR and AND.

The general search strategy adopted was: (“Transfuséo de Sangue” OR “Blood
Transfusion” OR “Transfusion Sanguinea” OR “Transfuséo Sanguinea” OR “Transfusion de

Sangre” OR "Pacientes” OR "Patients”) AND (“Rea¢éo Transfusional’” OR “Transfusion
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Reaction” OR “Reaccion a la Transfusion" OR “Reacdo Transfusional Hemolitica Aguda” OR
“Acute Hemolytic Transfusion Reaction” OR “Reaccion Transfusional Hemolitica Aguda” OR
“Reacbes Transfusionais” OR “Transfusion Reaction” OR “Reacciones Transfusionales” OR
“Reacbes Transfusionais Hemoliticas” OR “Hemolytic Transfusion Reaction” OR “Reacciones
Transfusionales Hemoliticas” OR “Acute Hemolytic Transfusion Reaction”) AND (“Hospitais”
OR “Hospitals” OR “Hospitales” OR “Instituicbes de Assisténcia Ambulatorial” OR
“Ambulatory Care Facilities” OR “Instituciones de Atencion Ambulatoria” OR “Ambulatorio
Hospitalar" OR “Outpatient Clinics” OR “Hospital” OR “Servicio Ambulatorio em Hospital").

In all three databases, the “All fields” option was used, allowing the retrieval of
descriptors across all available fields. No restrictions regarding language or publication
period were applied to encompass the largest possible number of relevant studies. The
search and extraction of documents were conducted in October 2025.

Original research and review articles addressing immediate transfusion
reactions in patients undergoing blood transfusion, conducted in healthcare
settings and published in scientific journals indexed in the selected databases, were
included. Studies available in full text were considered eligible, regardless of
language or year of publication.

Editorials, letters to the editor, conference proceeding abstracts, book chapters,
dissertations, theses, regulatory documents, and technical reports were excluded, as
were studies that addressed exclusively delayed transfusion reactions or had no direct
relationship with the healthcare setting.

The consolidation, standardization, and selection of documents were performed
in the R® software environment version 4.5.2 through the RStudio interface, using the
Bibliometrix package. Records retrieved from the databases were exported in BibTeX
(Web of Science and Scopus) and TXT (PubMed) formats and integrated into a single
database using the “mergeDbSources” function, with the “remove.duplicated = TRUE”
parameter, which is responsible for the automatic identification and removal of
duplicate records during the consolidation of metadata from the different databases.

Initially, the document types of retrieved records were standardized based on the
“Document Type” field of bibliographic records, retaining only original research and

review articles. Editorials, letters, works published in conference proceedings, books,
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and other ineligible document types were excluded. Subsequently, textual filters were
applied to the title, abstract, author keywords, and indexed keywords fields to identify
and exclude studies that addressed exclusively delayed transfusion reactions.

Studies conducted in healthcare settings were identified through complementary
textual filtering using the terms related to hospital and outpatient settings employed in
the search strategy in the title, abstract, and keyword fields of bibliographic records.
After database refinement, the eligible records were organized in an Excel 2013 (.xIsx)
spreadsheet, constituting the final corpus for the bibliometric analysis.

Descriptive and exploratory bibliometric analysis was performed using the
Bibliometrix and Biblioshiny tools and included indicators of scientific productivity,
impact, and collaboration. The aspects analyzed included document type; language and
year of publication; authors’ country of affiliation and productivity; institutional
affiliations; scientific journals; and descriptor frequency. The visual representations
made it possible to examine the temporal evolution of scientific production, the main
actors involved, the most relevant journals, and thematic trends related to immediate
transfusion reactions.

To assess the temporal behavior of scientific production, linear and exponential
regression models were fitted using the Python programming language and the Pandas,
NumPy, Matplotlib, and Seaborn libraries. Linear regression was used to assess the
trend of constant growth in publications, whereas exponential regression made it
possible to investigate potential accelerated growth over the period analyzed. Model
performance was compared based on the coefficient of determination (R?), adopted as a
measure of goodness of fit. Graphical representations of the fitted models were
generated using the Matplotlib and Seaborn libraries.

Additionally, the analysis followed the principles of the three classical laws of
bibliometrics: Lotka’s Law, applied to assess author productivity; Bradford's Law, used to
identify the dispersion of publications among journals; and Zipf's Law, employed to
examine the frequency of terms occurring in the keywords and titles of the studies.’

Since this was a bibliometric study based on secondary data in the public domain,
submission to the Research Ethics Committee was waived, in accordance with

Resolution 510/2016 of the Brazilian National Health Council.
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Results
The process of identifying, standardizing, and selecting the documents included

in the bibliometric review is presented in Figure 1.

Figure 1 - Flowchart of the identification, screening, and inclusion of studies in
the bibliometric review, Belém, 2025

[ Identification of studies from databases
)
_E Records found in the databases:
=
% Web of Science: n =264
z Scopus: n = 8,893
= PubMed: n=3.292
—
v
S
Total studies for selection: n = »| Exclusion of duplicate studies: n=1.607
12,449
el
-4
g v
= Records excluded by document type (editorials,
el Total number of studies selected letters to the editor, conference abstracts. book
for document type analysis: n= »| chapters. normative documents. technical
10.842 reports, theses and dissertations): n = 6.846
—
v
S
3
B Studies included in the
< bibliometric review: n= 3,996
=
| —

Of the 3,996 documents included in the analysis, 3,238 (81.0%) were original
articles, whereas 758 (19.0%) were classified as review articles, demonstrating the
predominance of primary studies in the scientific production of the field.

Concerning the language of publication, English predominated, with 3,654
documents (91.4%), followed by Mandarin with 144 (3.6%), French with 50 (1.3%),
Spanish with 29 (0.7%), and German with 25 (0.6%). The remaining languages had a
residual share, all with frequencies below 1%, reinforcing the centrality of English as the

main language for scientific dissemination in the field of transfusion medicine.
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Figure 2 presents the annual evolution of scientific production on immediate
transfusion reactions between 1939 and 2025, demonstrating the temporal behavior of

publications throughout the period analyzed.

Figure 2 - Trend in annual scientific production on immediate transfusion
reactions (1939-2025), Belém, 2025
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Temporal evolution analysis of scientific production showed an increasing trend
in the annual number of publications throughout the period analyzed. The linear
regression model yielded the equation y = 2.32x — 4555.46, with a coefficient of
determination of R? = 0.6061, indicating that 60.6% of the variability in the number of
publications was explained by temporal progression.

Additionally, an exponential regression model was fitted, represented by the
equation y = 8.34 x 1076% x e/(0.0802x), with a coefficient of determination of R2 =
0.9513. Comparatively, the exponential model provided a better fit to the data than
the linear model (R2 = 0.9513 versus R? = 0.6061), demonstrating that the growth in
scientific production was better described by an exponential model throughout the
period analyzed.

The better performance of the exponential model, as evidenced by its higher
coefficient of determination, indicates that this model described the temporal behavior

of publications more accurately during the period analyzed.
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The analysis of scientific production by country showed that the United
States had the highest number of publications (1,418 documents), followed by
China (459), Canada (295), and the United Kingdom (290). Countries such as India,
France, the Netherlands, Germany, and Japan also showed substantial scientific
production, whereas Brazil accounted for 126 publications, making it the Latin
American country with the highest number of documents identified.

In relation to author productivity, Calo J. had 40 publications, followed by
Stanworth S. and Triulzi D., with 39 documents each. Murphy M. (37), Estcourt L.
and Yazer M. (35 each), as well as Fergusson D. and Ness P. (34 each), completed
the group of authors with the highest numbers of publications.

Author scientific productivity was analyzed based on Lotka's Law, which
describes the distribution of scientific production among authors within a given
field of knowledge. Figure 3 presents the relationship between the number of
documents published per author and the proportion of authors, comparing the
observed distribution with the theoretical pattern proposed by the model.

It was observed that most authors published only one document,
corresponding to approximately 81.3% of the total. Authors with two publications
accounted for 10.3%, whereas progressively smaller proportions were observed for
three or more studies. This pattern demonstrates a typical distribution of scientific
productivity, characterized by the concentration of publications among a restricted
group of researchers.

The observed distribution showed behavior similar to the theoretical pattern
described by Lotka's Law, demonstrating a predominance of authors with a single
publication and a progressive reduction in the frequency of authors as the number

of published documents increased.
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Figure 3 - Distribution of author productivity according to the number of
documents published based on Lotka's Law, Belém, 2025

Distribution of scientific productivity according to Lotka's Law

80 ® —8— Observed distribution

R?2 = 0.9337 Theoretical model (Lotka's Law)
70
60

w
o

Percentage of authors
w B
o o

N
o

=
o

- 35-3C-FC->ES-IC-IC->-->C S -6--€-2

0 5 10 15 20 25 30 35 40
Number of published documents

The analysis of institutional affiliations revealed a predominance of
international universities and academic centers. The University of Toronto Faculty
of Medicine had the highest number of associated publications (97), followed by the
Johns Hopkins University School of Medicine (92) and McMaster University (89). The
University of California (75), Mayo Clinic (72), Leids Universitair Medisch Centrum (71),
University of Pittsburgh School of Medicine (68), University of Toronto (66),
University of Oxford Medical Sciences Division (65), and Harvard Medical School (64)
also stood out.

The dispersion of publications among journals was analyzed based on
Bradford’s Law, which describes the pattern of concentration and dispersion of
scientific production within a given field of knowledge. Figure 4 presents the
distribution of articles according to journal productivity rankings, demonstrating

the formation of productivity zones.
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Figure 4 - Distribution of journals according to productivity ranking based on
Bradford's Law, Belém, 2025
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The analysis identified a core consisting of 16 journals responsible for 1,321
publications, constituting the zone with the highest concentration of scientific
production. The second zone comprised 221 journals, totaling 1,797 articles, whereas
the third zone included 1,054 journals responsible for 878 publications.

The distribution of journals showed behavior consistent with the pattern
described by Bradford’s Law, characterized by the concentration of publications in
a limited number of journals, followed by the dispersion of the remaining articles
across a larger set of sources. Among the journals with the highest numbers of
publications were Transfusion, Vox Sanguinis, Transfusion and Apheresis Science,
and Transfusion Medicine.

The analysis of descriptor frequency demonstrated a distribution consistent
with Zipf's Law (Figure 5), characterized by the high frequency of a limited number
of terms and a progressive decrease in the occurrence of the remaining descriptors.
The most frequent terms were human (n = 3,170), article (n = 2,405), and humans (n

= 2,311), corresponding predominantly to indexing terms used by the databases.
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For this reason, the thematic interpretation focused on descriptors directly related

to the object of the study.

Figure 5 - Word cloud of the most frequent terms identified in the studies
according to Zipf's Law, Belém, 2025
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Among the terms directly related to the object of the study, blood transfusion (n
= 1,803), blood transfusion reaction (n = 1,451), erythrocyte transfusion (n = 808), and
thrombocyte transfusion (n = 482) stood out, demonstrating the predominance of
descriptors associated with transfusion procedures and transfusion reactions. The
remaining terms showed progressively lower frequencies, as expected according to the

pattern described by Zipf's Law.
Discussion

The findings of this bibliometric analysis demonstrate that scientific production
on immediate transfusion reactions has historical continuity, with publications indexed
since 1939. This result shows that research on adverse events related to blood
transfusion has accompanied the evolution of modern transfusion medicine, reflecting

ongoing concern with transfusion safety and quality of care.’*™
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Temporal analysis revealed progressive growth in scientific production over the
decades, with a marked intensification from the 21 century onward and the highest
volumes of publications concentrated in recent years.'® This pattern suggests that
immediate transfusion reactions remain a current and relevant issue, driven by factors
such as the increasing complexity of clinical and surgical procedures, the expanded use
of blood components in vulnerable populations, and the strengthening of hemovigilance
policies. In addition, the greater volume of recent studies may reflect improvements in
reporting systems, the standardization of transfusion protocols, and the growing
recognition of patient safety as a central component of healthcare quality."’

Temporal trend analysis using linear and exponential regression models
reinforces this pattern of growth in scientific production. The positive relationship
observed between time and publication volume indicates that scientific production
expanded throughout the period analyzed.

The better fit of the exponential model suggests that the literature grew at an
accelerated rate throughout the period analyzed. This pattern has been observed in
areas related to patient safety and transfusion medicine and may reflect increased
scientific production, the indexing of specialized journals, and growing interest in studies
aimed at preventing adverse events associated with blood transfusion.

The marked predominance of English as the language of publication confirms its
central role in the dissemination of scientific knowledge in healthcare, including in the
field of immediate transfusion reactions. This pattern facilitates the international
circulation of evidence and conceptual standardization but may also limit the visibility of
studies produced in non-English-speaking countries.” Furthermore, this predominance
may influence access to evidence among professionals and researchers in countries
whose scientific production occurs predominantly in local languages, making it more
difficult to disseminate knowledge produced in regional contexts. The residual
participation of other languages suggests that some knowledge produced in local
contexts may remain underrepresented in major international scientific repositories,
reinforcing the importance of research internationalization strategies, particularly in

low- and middle-income countries.™

Rev. Enferm. UFSM, v.16, 23, p.1-19, 2026



14 | Overview of scientific production on immediate transfusion reactions: a bibliometric study

The distribution of scientific production by country was strongly concentrated
in high-income nations, with the United States taking a prominent lead, followed by
China, Canada, and the United Kingdom. This pattern is consistent with the greater
availability of technological infrastructure, research funding, and well-established
hemovigilance systems in these countries.?® Brazil's prominence in the Latin
American context indicates regional progress in scientific production on immediate
transfusion reactions, although the lower participation of countries in Africa, Latin
America, and the Middle East reveals persistent inequalities in the generation and
dissemination of knowledge, possibly related to structural limitations,
underreporting of events, and lower investment in research.?'

This geographic distribution may influence the representativeness of available
evidence, since different healthcare systems have distinct epidemiological, structural,
and organizational characteristics that are not always represented in the literature
originating from countries with greater scientific production capacity.

The analysis of author productivity, based on Lotka's Law, revealed a classic
pattern of concentration in which most researchers contributed only one study, whereas
a restricted group demonstrated high productivity. This behavior is consistent with the
pattern described by Lotka's Law and has been observed in different bibliometric
studies, in which a small number of researchers account for a larger volume of
publications while most contribute a limited number of studies.?*?*

This distribution demonstrates the existence of highly productive authors in the
field under investigation. The coexistence of highly productive authors with a large
contingent of occasional authors suggests that the topic is cross-cutting and of recurring
interest, being addressed in different healthcare and institutional contexts. The
concentration of scientific production among a limited number of authors may be
related to the sustained work of research groups specialized in the field, favoring the
development of lines of investigation on immediate transfusion reactions.

Concerning institutional affiliations, there was a predominance of universities
and academic centers of recognized international relevance, particularly those
associated with medical schools and university hospitals. This finding reinforces that

scientific production on immediate transfusion reactions is strongly associated with
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environments that integrate clinical care, professional education, and research, favoring
the generation of evidence applicable to practice and the development of protocols for
the prevention, early identification, and management of these adverse events.?

This scenario demonstrates the importance of integrating research, education,
and healthcare in promoting transfusion safety, contributing to the improvement of
clinical practices and the reduction of adverse events associated with blood transfusion.
However, the concentration of publications in leading institutions also highlights the
need to expand the participation of research centers located in regions with less
established scientific traditions, promoting the production of evidence that is more
representative of different healthcare contexts and healthcare systems.

The application of Bradford’'s Law demonstrated the existence of a limited
core of journals responsible for a substantial proportion of scientific production,
followed by the broad dispersion of articles across a large number of journals with
lower individual productivity. This pattern confirms that, although specialized
journals concentrate the scientific debate on blood transfusion, the topic of
immediate transfusion reactions also extends across different fields of knowledge,
such as hematology, intensive care, surgery, nursing, and public health. It also
demonstrates that immediate transfusion reactions are addressed across different
medical specialties and healthcare fields, reflecting their multidisciplinary nature
and relevance to different healthcare contexts.?2°

The analysis of descriptors, based on Zipf's Law, revealed a strong concentration
of central terms related to blood transfusion, transfusion reactions, and clinical studies
involving human beings. The recurrence of these terms reflects the conceptual
standardization of the field and the predominant focus on healthcare-related
investigations directed toward clinical practice and patient safety. The presence of terms
related to different types of blood components and adverse reactions reinforces the
centrality of these events as objects of study and highlights the importance of
continuous surveillance in the transfusion context."?’

Similar distributions have been observed in bibliometric studies related to patient

safety and healthcare, in which a small number of descriptors occur with high frequency,
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whereas numerous terms have low individual frequencies, consistent with the pattern
described by Zipf's Law.>>%

This study has limitations inherent to bibliometric analyses, particularly regarding
its dependence on the databases used and the search strategy adopted, which may
have limited the retrieval of publications indexed in other sources or in the gray
literature. In addition, possible inconsistencies in the indexing of descriptors and
metadata may partially influence the results of bibliometric analyses.

Taken together, the results of this bibliometric analysis demonstrate that
scientific production on immediate transfusion reactions has shown continuous growth,
a concentrated distribution among specific authors, institutions, and journals, and a
predominance of descriptors directly related to the object under investigation. These
findings broaden the understanding of the organization of scientific literature in the field
of transfusion medicine and may support future investigations aimed at identifying

knowledge gaps and strengthening research on hemovigilance and transfusion safety.
Conclusion

This bibliometric review made it possible to map national and international scientific
production on immediate transfusion reactions, demonstrating a field characterized by
continuous growth in publications and a well-defined bibliometric structure. The
predominance of original articles, the concentration of publications in high-income countries
and leading academic centers, as well as the predominance of English, characterize the
distribution of scientific literature in the field of transfusion medicine.

The patterns observed regarding author productivity, journal dispersion, and
descriptor frequency were consistent with Lotka's, Bradford's, and Zipf's Laws,
demonstrating scientific production concentrated among specific authors and journals
and a predominance of descriptors related to the object under investigation.

Despite the growth in scientific production, inequalities persist in the geographic
distribution of publications, with lower representation of low- and middle-income countries,
indicating the need to expand the participation of these contexts in the production and
dissemination of scientific knowledge. By integrating classical bibliometric indicators with the

temporal analysis of scientific production, this study provides a better understanding of the
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organization of knowledge in hemovigilance. It also offers an updated synthesis that may
guide future research, transfusion safety policies, and research priorities in the field,
contributing to the identification of trends, gaps, and patterns in the literature on immediate
transfusion reactions and supporting researchers, professionals, and managers in improving

quality of care.

References

1. Oliveira CCM, Jacinto AF, Neves HPB, Rodrigues ABFL, Lima Junior FA, Soares FMM. Analise de
conceito de reagdo transfusional para a enfermagem. Rev Enferm Atual In Derme. 2025;99(Supl
1):e025072. doi: 10.31011/reaid-2025-v.99-n.supl.1-art.2569.

2. Agéncia Nacional de Vigilancia Sanitaria (BR). Geréncia-Geral de Monitoramento de Produtos Sujeitos
a Vigilancia Sanitaria (GGMON). Geréncia de Hemo e Bio Vigilancia e outros produtos sujeitos a
Vigilancia Sanitaria (GHBIO). Manual para o Sistema Nacional de Hemovigilancia no Brasil: revisdo do
Marco Conceitual e Operacional da Hemovigilancia: guia para a hemovigilancia no Brasil. Brasilia (DF):
ANVISA; 2022 [acesso em 2025 dez 10]. Disponivel em:
http://bibliotecadigital.anvisa.gov.br/jspui/handle/anvisa/15970.

3. Pereira EBF, Santos VGS, Silva FP, Silva RA, Souza CFQ, Costa VC, et al. Hemovigilancia: conhecimento
da equipe de enfermagem sobre reacBes transfusionais. Enferm Foco. 2021;12(4):702-9. doi:
10.21675/2357-707X.2021.v12.n4.4479.

4. Cercato MS, Souza MKB. Hemovigilancia das rea¢des transfusionais imediatas: ocorréncias, demanda
e capacidade de atendimento. Rev Baiana Enferm. 2021:e42268. doi: 10.18471/rbe.v35.42268.

5. Silva DC, Figueir6é AC, Santos MCP. Qualidade transfusional em hospital publico do Distrito Federal:
modelizando uma intervencdo e desenhando a avaliagdo. Comun Ciénc Saude. 2023;34(4). doi:
10.51723/ccs.v34i04.1386.

6. Morales RP. Hemovigilancia: practicas actuales y desarrollos futuros. Rev Mex Med Transfus.
2025;17(Supl 1):541-2. doi: 10.35366/121322.

7. Grandi JL, Areco KCN, Chiba A, Oliveira MMB, Barbosa DA. Fatores associados a gravidade das
reacdes transfusionais ocorridas em hospital de ensino na cidade de Sdo Paulo entre 2007-2019. Vigil
Sanit Debate. 2021;9(1):129-35. doi: 10.22239/2317-269X.01448.

8. Agéncia Nacional de Vigilancia Sanitaria (BR). 1° Boletim Informativo de Monitoramento Pés-Mercado
- 2024 [Internet]. Brasilia (DF): ANVISA; 2024 [acesso em 2025 dez 12]. Disponivel em:
http://bibliotecadigital.anvisa.gov.br/jspui/handle/anvisa/16245.

9. Marconi MA, Lakatos EM. Metodologia cientifica: ciéncia e conhecimento cientifico, métodos
cientificos, teoria, hipoteses e variaveis [Internet]. Sdo Paulo: Atlas; 2004 [acesso em 2025 dez 27].
Disponivel em: https://soniaa-
arg.prof.ufsc.br/arqg1001metodologiacinetificaaplicada/2013/grupo2/06.pdf.

10. Mattar J, Ramos DK. Metodologia da pesquisa em educag¢do: abordagens qualitativas, quantitativas e
mistas [Internet]. Sdo Paulo: Edicbes 70; 2021 [acesso em 2025 dez 27]. Disponivel em:
https://books.google.com.br/books?id=hnvxEAAAQBAJ&Ipg=PA1&hl=pt-
BR&pg=PT7#v=0nepage&q&f=false.

11. Donthu N, Kumar S, Mukherjee D, Pandey N, Lim WM. How to conduct a bibliometric analysis: an
overview and guidelines. ] Bus Res. 2021;133:285-96. doi: 10.1016/j.jousres.2021.04.070.

Rev. Enferm. UFSM, v.16, 23, p.1-19, 2026



18 | Overview of scientific production on immediate transfusion reactions: a bibliometric study

12. Montazeri A, Mohammadi S, Hesari PM, Ghaemi M, Riazi H, Sheikhi-Mobarakeh Z. Preliminary
guideline for reporting bibliometric reviews of the biomedical literature (BIBLIO): a minimum
requirements. Syst Rev. 2023;12(1):239. doi: 10.1186/s13643-023-02410-2.

13. Sousa MNA, Almeida EPO, Bezerra ALD. Bibliometrics: what is it? What is it used for? And how to do
it? CED. 2024;16(2):e3042. doi: 10.55905/cuadv16n2-021.

14. Abdallah R, Rai H, Panch SR. Transfusion reactions and adverse events. Clin Lab Med.
2021;41(4):669-96. doi: 10.1016/j.cll.2021.07.0009.

15. Wang Y, Rao Q, Li X. Adverse transfusion reactions and what we can do. Expert Rev Hematol.
2022;15(8):711-26. doi: 10.1080/17474086.2022.2112564.

16. Goel R, Tobian AAR, Shaz BH. Noninfectious transfusion-associated adverse events and their
mitigation strategies. Blood. 2019;133(17):1831-9. doi: 10.1182/blood-2018-10-833988.

17. World Health Organization (WHO). User guide for navigating resources on stepwise implementation
of haemovigilance systems [Internet]. Geneva (CH): WHO; 2022 [cited 2026 Jan 06]. Avaliable from:
https://www.who.int/publications/i/item/9789240047860.

18. Gonzalez-Dambrauskas S, Salluh JIF, Machado FR, Rotta AT. Science over language: a plea to
consider language bias in scientific publishing. Crit Care Sci. 2024;36:€20240084en. doi: 10.62675/2965-
2774.20240084-en.

19. Adebisi YA, Jimoh ND, Ogunkola 10, llesanmi EA, Elhadi YAM, Lucero-Prisno DE lll. Addressing
language inequities in global health science scholarly publishing. J] Med Surg Public Health.
2024;2:100038. doi: 10.1016/j.glmedi.2023.100038.

20. Cash-Gibson L, Rojas-Gualdron DF, Pericas JM, Benach J. Inequalities in global health inequalities
research: a 50-year bibliometric analysis (1966-2015). PLoS One. 2018;13(1):e0191901. doi:
10.1371/journal.pone.0191901.

21. Gomez {J, Herman AC, Parigi P. Leading countries in global science increasingly receive more
citations than other countries doing similar research. Nat Hum Behav. 2022;6(7):919-29. doi:
10.1038/s41562-022-01351-5.

22. Viera-Arroyo W, Vera L, Moya M, Lépez D, Vasquez-Castillo W, Caicedo C. An assessment of scientific
productivity: review in the area of agricultural and biological sciences in Ecuador using scientometrics
and Lotka's law. Publications. 2025;13(4):59. doi: 10.3390/publications13040059.

23. Suradkar P, Kalbande D. Testing Lotka's law and pattern of author productivity in the Maharashtra
University of Health Services consortium: a bibliometric approach [Internet]. Libr Philos Pract. 2021
[cited 2025 Dec 29]:1-16. Avaliable from: https://digitalcommons.unl.edu/libphilprac/6050.

24. Pacheco Aispuro G, Rojas Jacome IB, Martinez Zamora CA, Gil-Ortiz Mejia C, Mader C, Castillo Rangel
C, et al. Bibliometric analysis: six decades of scientific production from a nationwide institution: Instituto
de Seguridad y Servicios Sociales de los Trabajadores del Estado (ISSSTE) from Mexico. Healthcare
(Basel). 2023;11(12):1725. doi: 10.3390/healthcare11121725.

25. Carvalho AA, Olinto EOS, Souza JMO, Nepomuceno AMT, Feitosa RP, Moreira MASP. Analise
bibliométrica da producao cientifica sobre transfusao sanguinea em idosos a luz das leis de Bradford e
Lotka. Rev Pesq Cuid Fundam. 2025;17:e13733. doi: 10.9789/2175-5361.rpcfo.v17.13733.

26. Guo Z, Fu L, Chu Z, Gao S, Lu L, Jiao W. Bibliometric and visual analysis of medication therapy
management from 2003 to 2023. Medicine (Baltimore). 2024;103(51):e40953. doi:
10.1097/MD.0000000000040953.

Rev. Enferm. UFSM, v.16, €23, p.1-19, 2026



Sousa YM, Lobato WMS, Costa JLB, Santos ASP, Ruivo BARA, Silva GMC, Valois RC | 19

27. Soares AS, Silva GP, Silva PGC, Santos ESS, Rodrigues ILA, Vidal LM, et al. Gestdo em saude por
enfermeiros na aten¢do primaria a saude: estudo bibliométrico. Rev Enferm UFPE On Line. 2025;19(2).
Avaliable from: 10.5205/1981-8963.2025.262164.

Authorship contribution

1 - Yasmin Martins de Sousa

Nurse, Master - profyasminsousa@gmail.com

Research conception and/or development and/or manuscript writing; Review and approval of the
final version

2 - Werllison Mateus Silva Lobato

Corresponding author

Nurse - werllisonlobato25@gmail.com

Research conception and/or development and/or manuscript writing; Review and approval of the
final version

3 - Jheniffer Lanna Barbosa Costa
undergraduate student in nursing - jhenifferlannal3@gmail.com
Research conception and/or development and/or manuscript writing

4 - Adriana de Sa Pinheiro dos Santos
Nurse, Master - adrianadesapinheiro@hotmail.com
Research conception and/or development and/or manuscript writing

5 - Barbara Alves Ruela de Azevedo Ruivo
Nurse, Doctor - barbaralves@hotmail.com
Research conception and/or development and/or manuscript writing

6 - Gisele Maria Cardoso da Silva
Nurse, Master - gcardosomelo@gmail.com
Research conception and/or development and/or manuscript writing

7 - Rubenilson Caldas Valois

Nurse, Doctor - rubenilsonvalois@gmail.com

Research conception and/or development and/or manuscript writing; Review and approval of the
final version

Editor in Chief: Cristiane Cardoso de Paula
Associate Editor: Stela Maris de Mello Padoin

How to cite this article

Sousa YM, Lobato WMS, Costa JLB, Santos ASP, Ruivo BARA, Silva GMC, Valois RC. Global overview
of scientific production on immediate transfusion reactions: a bibliometric analysis. Rev. Enferm.
UFSM. 2026 [Access at: Year Month Day]l; vol.16, e23:1-19. DOI:
https://doi.org/10.5902/2179769296384

Rev. Enferm. UFSM, v.16, 23, p.1-19, 2026



