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Abstract:

Background: Diabetic kidney disease (DKD) stands as one of the leading causes of end-stage chronic renal
failure, exerting a significant burden on healthcare systems, particularly among socioeconomically vulnerable
populations. The increasing global prevalence of diabetes, coupled with disparities in access to diagnostics and
therapies, underscores the need for systematic studies that assess the progression of research in this field.
Persistent gaps remain in the literature regarding the identification of emerging trends and international
collaborative networks, as well as in the systematization of evidence related to biomarkers and innovative
therapies — elements that are essential for the formulation of effective public policies and for the advancement
of clinical practice.

Materials and Methods: This study is characterized as a systematic review employing a bibliometric and
scientometric approach, based on secondary data extracted from the Web of Science database covering the
period from 1974 to 2024. Data collection was conducted through rigorous selection and refinement criteria,
with the corpus organized using Zotero software. Subsequently, VOSviewer was applied to analyze co-
occurrence, collaboration, and scientific impact networks, enabling the mapping of thematic trends and the
main research clusters on DKD. This procedure ensured high precision by integrating robust quantitative
analyses with qualitative interpretation, oriented towards addressing public health challenges.

Results: The analysis revealed a significant evolution in the scientific output on DKD, highlighting the increase
in international collaborations and the strengthening of thematic networks related to biomarkers, such as
albuminuria, and emerging therapies, notably SGLT2 inhibitors. Twelve interconnected thematic clusters were
identified, reflecting the multidimensional nature of DKD by integrating clinical, molecular, and social factors.
Furthermore, critical gaps emerged related to inequalities in access to early diagnosis and treatment,
particularly in low- and middle-income countries, representing persistent challenges to achieving equity in
renal healthcare.

Conclusion: The findings consolidate a comprehensive overview of the evolution of research on DKD,
emphasizing the importance of integrating scientific advances, public policies, and clinical practices oriented
towards equity. The mapping of international collaboration networks and emerging trends provides valuable
input for the development of more effective interdisciplinary strategies to address DKD. It is recommended that
future research prioritize the validation of innovative biomarkers and personalized interventions, as well as the
assessment of the impact of public health policies aimed at reducing socioeconomic disparities and expanding
access to DKD diagnosis and treatment.

Key Word: Renal Epidemiology. Microvascular Complications. Innovative Therapies.

Date of Submission: 17-05-2025 Date of Acceptance: 27-05-2025

. Introduction
Diabetic Nephropathy or Diabetic Kidney Disease (DKD), according to Takkavatakarn et al. (2023),
can be recognized as one of the most prevalent and debilitating chronic sequelae of diabetes mellitus, as it
directly affects individual health and significantly contributes to increased mortality associated with related
cardiovascular outcomes. According to Heerspink et al. (2023), DKD is globally acknowledged as the cause of a
substantial proportion of advanced-stage chronic kidney disease (CKD) cases, and is regarded as a public health
emergency. With the rising number of diabetes cases, particularly in emerging nations, investigating the
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pathophysiological mechanisms and preventing DKD have become increasingly relevant in the medical field
(Chesnaye et al., 2024).

Brown et al. (2021) argue that scientific advances in pharmacological therapies, such as sodium-
glucose co-transporter 2 (SGLT2) inhibitors and glucagon-like peptide-1 receptor agonists (GLP-1 RAs), have
revealed interactions between renal and cardiovascular diseases in patients with diabetes. Recent research
emphasizes the effectiveness of these therapies in reducing proteinuria and delaying DKD progression,
representing a milestone in the management of this condition (Ragi et al., 2023). However, the universal
implementation of these strategies still faces challenges, such as disparities in access to treatment and early
diagnosis.

Diabetic Kidney Disease (DKD) can be seen as an emerging public health problem in Brazil,
particularly due to the high prevalence of type 2 diabetes mellitus among socially vulnerable groups (Neves et
al., 2023). According to Asbeque et al. (2024), analyses from the Mortality Information System (SIM) reveal
that renal complications resulting from diabetes exert a significant impact on mortality rates and related hospital
admissions. Simultaneously, the Brazilian Unified Health System (SUS) faces considerable challenges in
promoting access to essential tests for early detection of DKD, such as albuminuria quantification and estimated
glomerular filtration rate, both indispensable for adequate clinical management (Verissimo et al., 2024).

The International Diabetes Federation (IDF), which brings together more than 240 organizations across
161 countries and territories, estimates that the prevalence of diabetes in Brazil is 10.5%, representing
approximately 20 million individuals diagnosed with the disease (Brazilian Diabetes Society, 2024).

The prevention and management of DKD demand a comprehensive interdisciplinary approach that goes
beyond glycemic control and blood pressure regulation, also including interventions aimed at promoting
significant lifestyle changes among patients (ElSayed et al., 2024). In this context, health education initiatives
targeted at both patients and healthcare professionals play a crucial role in improving clinical outcomes and
adherence to therapeutic interventions. Additionally, the implementation of public health strategies focused on
systematic screening and early intervention for DKD is critical to mitigating the disease’s burden on healthcare
systems, reducing costs, and providing more effective and equitable care (Curran et al., 2023).

Therefore, the role of clinical research is essential to understanding the social and biological factors
influencing DKD, particularly in settings characterized by genetic diversity, such as Brazil. Recent studies have
investigated innovative biomarkers and personalized medicine approaches that are poised to reshape treatment
perspectives, enabling more efficient and tailored interventions (Haghayegh et al., 2024). However, the
implementation of these advances in clinical practice still faces significant barriers.

According to Parente (2024), in Brazil, the combination of public health policies and educational
programs can considerably reduce the complications of DKD. This author emphasizes that such programs
should include the expansion of access to primary care, focusing on prevention and early detection.

In general terms, DKD transcends the clinical barrier and should be interpreted as an indicator of
socioeconomic disparities that affect access to healthcare services. Promoting joint initiatives among
governmental authorities, academic institutions, and private sectors can foster innovative and responsible
solutions. Thus, contemporary medicine can reconcile technological advances with the principles of equity and
effectiveness in the care of patients with DKD.

This study aims to systematically assess the current state, research focal points, and emerging trends on
diabetic kidney disease. This will be achieved through a literature analysis using bibliometric methods,
identifying significant findings and providing insights for future research directions.

1. Methodological Approach

The approach employed was defined according to rigorous criteria recommended for conducting a
systematic review, with bibliometric analysis as the primary technique (Lim & Kumar, 2024). This strategy is
characterized by meticulous data evaluation, ensuring high transparency and rigor throughout the analytical
process. As emphasized by Demir et al. (2024), systematic reviews enable a thorough examination of existing
research, promoting the synthesis of evidence and a well-founded interpretation of results—elements that
contribute to the robustness and reliability of scientific inquiry.

The use of the Web of Science (WoS) database is grounded in its academic relevance, offering peer-
reviewed publications and advanced analytical tools. Al Husaeni et al. (2023) highlight its robust interface,
which enables refined searches and results aligned with the research objectives. The choice of WoS over
PubMed is justified by its multidisciplinary coverage and rigorous indexing process, including high-impact
journals across diverse fields. While PubMed focuses primarily on biomedical literature, it lacks the advanced
analytical resources that WoS provides for co-authorship network analysis, citations, and scientific impact. This
ensures a structured and comparative bibliometric approach, offering greater precision in data interpretation.

The data collection process was conducted in four sequential steps, aimed at ensuring a systematic and
effective procedure. The first step involved a preliminary analysis performed on the Google Scholar platform in
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December 2024, with the objective of identifying and selecting scientifically relevant keywords. This step was
based on the findings of Demir et al. (2024), incorporating the use of VOSviewer software, version 1.6.20, as a
tool for analyzing and filtering the most impactful search terms in terms of citations.

In the second step, also conducted in December 2024, the identified keywords were used to retrieve
articles published between 1974 and 2024, in English. The files were exported from WoS to Zotero software,
version 7, for reference organization and management. Subsequently, the third step consisted of reviewing and
organizing these files and metadata into a database, including the correction of incomplete information, resulting
in a structured repository suitable for bibliometric analyses (Ali et al., 2024).

Finally, in the fourth step, a scientometric mapping was performed to visually and analytically
represent the phenomena under investigation, utilizing VOSviewer software (Al Husaeni et al., 2023). This
process allowed for the identification of predominant trends and patterns related to diabetic kidney disease and
public health challenges. In addition to simplifying data interpretation, this approach integrated the results into a
coherent structure, promoting an in-depth and evidence-based analysis (Al Husaeni et al., 2023; Demir et al.,
2024; Lim & Kumar, 2024).

I11. Result And Discussion

The results obtained from the bibliometric analysis highlight the interrelationship of fundamental
concepts in the study of chronic kidney diseases and their associated factors. The term co-occurrence network
(Figure 1), generated using VOSviewer, reveals 12 thematic clusters representing different yet interconnected
research areas. The central cluster, identified in red, features terms such as 'glomerular filtration rate' and 'risk
factors', suggesting that the glomerular filtration rate is a key element in understanding cardiovascular events
associated with nephropathy. The prominence of 'proteinuria’ and ‘albuminuria’, located in distinct clusters,
further reinforces the role of these conditions as prognostic and clinical markers.
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Source: Authors (2025).

Moreover, Figure 1 highlights the relationship between nephropathy and other specific terms, such as
‘advanced glycation' and 'expression’, which belong to peripheral clusters. This distribution suggests a growing
interest in molecular investigations aimed at expanding the understanding of pathophysiological mechanisms.
The clear visualization of connections among ‘chronic kidney disease’, 'intensive glucose control', and
'hypertension' reflects the integration of clinical approaches and risk factors. The findings of this study reinforce
contemporary literature by evidencing the multidimensional complexity of factors influencing the progression of
chronic kidney disease. This observation underscores the relevance of systematic and interdisciplinary strategies
as foundational pillars for the expansion of scientific knowledge in this field, contributing to the consolidation of
an integrated body of evidence.

The findings from the second phase revealed an extensive temporal distribution of selected
publications, covering five decades of scientific output (1974-2024). The use of pre-established keywords
(Figure 1) enabled the identification of a pertinent and consistent bibliographic corpus composed exclusively of
articles written in English. The migration and structuring of this compendium into the Zotero software
streamlined reference management, enhancing the efficiency of bibliometric and systematic analysis. This
procedure unveiled publication patterns, gaps in the literature, and the progression of themes related to the study
topic, providing a solid foundation for evidence-based discussions regarding scientific advancements during the
analyzed period.

The systematization of the files and metadata review revealed the need for substantial adjustments to
the initial dataset, aiming to preserve the integrity of the repository intended for bibliometric analyses. In the
third phase of the research, 167,853 articles were analyzed, of which 37 (0.02%) were excluded for not meeting
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the previously established eligibility criteria, such as lack of thematic relevance or methodological inadequacy.
The exclusion of these records, essential for ensuring the representativeness of the dataset, contributed to
eliminating potential biases and strengthened the reliability of the final corpus. Additionally, 93 articles (0.06%)
required corrective or supplementary interventions in their metadata, covering information such as authors’
institutional affiliations, year of publication, and keywords. This meticulous curation process culminated in the
formation of a structured and coherent repository, suitable for conducting bibliometric analyses with high
precision and methodological rigor.

The adjustments made to the metadata reinforce the importance of standardized practices in academic
publication records, especially in research-oriented databases. The need to complete metadata for more than
two-thirds of the selected articles suggests weaknesses in indexing and publication systems that may
compromise the accuracy of future analyses. Furthermore, the exclusion of nearly one-third of the initially
considered articles highlights the importance of rigorous screening in constructing specific repositories. These
findings not only confirm previous research emphasizing the challenges in bibliometric data collection but also
underscore the relevance of careful interventions to foster consistency and quality in scientific research.

Figure 2 presents the scientometric mapping conducted as part of the bibliometric analysis, using
VOSviewer software, a tool widely recognized for its ability to provide visualization and interpretation of co-
authorship, term co-occurrence, and citation networks. This mapping allowed for highlighting major trends and
patterns related to diabetic kidney disease, with an emphasis on the public health challenges faced over the past
50 years. Through a visual and analytical approach, it was possible to simplify data interpretation and integrate
the results into a coherent structure, facilitating an evidence-based analysis. This methodology made it possible
to highlight critical points such as the evolution of scientific knowledge, emerging themes, and existing gaps in
the literature, contributing to a more profound and targeted understanding (Al Husaeni et al., 2023; Demir et al.,
2024; Lim & Kumar, 2024).

The scientometric analysis performed on the literature concerning diabetic kidney disease revealed
significant patterns of thematic evolution and collaboration networks among leading authors over the five
decades investigated. Between 1974 and 1984, studies were characterized by a descriptive and exploratory
approach, focusing on initial clinical manifestations and the associations between diabetes mellitus and renal
insufficiency. Authors such as Mogensen (1984) and Mogensen et al. (1983) emerged as pioneers, contributing
to the initial understanding of diabetic nephropathy, particularly through the description of microalbuminuria as
an early marker of disease progression.

Between 1985 and 1995, there was an intensification in the search for therapeutic interventions and
underlying pathological mechanisms. Co-authorship networks began to consolidate around groups in Europe
and the United States, with authors such as Mogensen (1994) gaining prominence for the impact of his theories
on glomerular hemodynamics. During this period, multicenter studies and controlled clinical trials
predominated, reflecting a growing effort to integrate disciplines such as nephrology and endocrinology in
disease management.

From 1996 to 2006, the integration of advanced technologies, including genetic and molecular
analyses, introduced new perspectives. Researchers like Cooper and Johnston (2000) and Ziyadeh (2004) led
investigations into the interactions between genetic and environmental factors influencing disease progression.
Scientometric analyses revealed increased intercontinental collaborations, highlighting strong connectivity
among researchers in Asia, North America, and Europe, fostered by advances in digital communication and
international research funding.

Between 2007 and 2017, the global prevalence of diabetic kidney disease was consolidated as a critical
public health challenge. Studies by Magri and Fava (2009) and Tuttle et al. (2014) emphasized the economic
burden of disease management and the impact of population aging. Co-occurrence network analyses revealed an
expansion of related themes, notably biomarker research, therapies involving sodium-glucose cotransporter 2
(SGLT?2) inhibitors, and the influence of social inequalities on disease progression.

An analysis of research collaborations and productivity from 2018 to 2024 revealed significant patterns
of international cooperation (see Figure 3). The United States, China, and Germany emerged as primary
collaboration hubs, establishing robust partnerships with numerous countries. These nations led in productivity
and played central roles in facilitating international cooperation, as evidenced by the thickness of connecting
lines in the network diagrams.
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Figure 2 — Bibliometric overview of the last 50 years
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Source: Authors (2025).

A stacked bar chart indicated a marked increase in research output in 2021, followed by stabilization in
subsequent years. This surge may be attributed to increased funding and interest in diabetic kidney disease
research, possibly stimulated by technological advances and updated clinical guidelines. Other countries,
including Italy, Sweden, Australia, and Canada, demonstrated consistent growth in their contributions, reflecting
a global commitment to addressing the challenges posed by diabetic kidney disease.

Emerging trends underscore the critical importance of international collaboration in advancing
research. The density of partnership networks suggests that knowledge and resource sharing among countries is
vital for the development of novel therapies and treatment approaches. Furthermore, data analysis indicated that
countries with higher productivity tend to engage in more extensive collaborative partnerships.

In summary, the analysis of collaboration and productivity patterns between 2018 and 2024 illustrates
that diabetic kidney disease research is a truly global effort. The United States, China, and Germany stand out as
leaders, while other countries continue to increase their contributions. International collaborations are essential
to progress in this field, and trends suggest that integrated, multinational approaches will remain fundamental in
tackling the challenges associated with diabetic kidney disease in the future.

The global bibliometric analysis of Diabetic Kidney Disease (DKD) from 1974 to 2024 revealed a
geographically concentrated pattern of scientific production, as synthesized in the figure above. The United
States stands out as the leader, significantly dominating the volume of publications during the analyzed period,
as indicated by the blue coloration on the world map and the highest volume in the stacked bar chart. This result
confirms the hegemonic role of North American academia in nephrology and endocrinology research, directly
reflecting substantial public and private investment in biomedical research.

In a secondary, yet notable position, China and Canada are highlighted by orange and pink colors,
respectively. China's rise to second place is particularly remarkable, especially after 2020, indicating an
accelerated growth trend due to public policy incentives for research and the increasing prevalence of diabetes
mellitus within the Chinese population. Canada, in turn, has maintained a stable and significant trajectory over
the period, reflecting its tradition of clinical and epidemiological research in kidney diseases.

The bar chart shows a consistent increase in global scientific production on DKD between 2018 and
2021, peaking in 2021, followed by a slight stabilization in subsequent years. This pattern can be interpreted as
the result of intensified research on chronic diabetes complications, as well as the impact of the COVID-19
pandemic, which stimulated new studies on metabolic diseases and their systemic effects, including renal
implications. From 2022 onward, there is a slight decline, possibly associated with a temporary redirection of
research agendas toward emerging pandemic-related topics.
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Figure 3 — Global Analysis of Scientific Publications by Countries (2018-2024)

Source: Authors (2025).

In the European context, countries such as Germany, the United Kingdom, Italy, the Netherlands, and
Sweden exhibit significant participation, although still below that of the North American and Asian powers. The
spatial distribution of these contributions, as shown on the map, suggests the existence of regional centers of
excellence that act complementarily and collaboratively. This configuration is also evident in the circular
diagram, where the diversity of countries indicates a global scientific production network with important
collaborations, although still centered in countries with greater investment capacity.

Finally, the relatively low participation of countries from Latin America, Africa, and Southeast Asia is
noteworthy, revealing an imbalance in global scientific production on DKD. Such asymmetry poses challenges
for translating scientific knowledge into effective public policies, especially in regions where the disease burden
is increasing but scientific production remains incipient. These results underscore the need to strengthen

international cooperation and expand research funding and capacity building in low- and middle-income
countries, aiming for a more equitable and global approach to tackling Diabetic Kidney Disease.

IV. Conclusion

This study systematically reviewed the literature on Diabetic Kidney Disease (DKD), addressing its
growing relevance as a public health emergency and recent advances in its management and prevention. The
research was guided by the following question: What are the scientific advances, challenges, and emerging
trends in the understanding and management of DKD over the past five decades? Through a detailed
bibliometric analysis, the current state of knowledge was mapped, identifying gaps in the literature and
exploring implications for public policy and clinical practice.

The results highlighted the centrality of DKD within the context of chronic kidney diseases,
particularly due to its role as the leading cause of end-stage renal disease among diabetic patients. The co-
occurrence network analysis emphasized recurrent themes, such as the significance of proteinuria and
albuminuria as prognostic markers, and the integration of clinical and molecular approaches in studying the
pathophysiological mechanisms. Therapeutic advances, such as sodium-glucose cotransporter-2 (SGLT2)
inhibitors and glucagon-like peptide-1 (GLP-1) receptor agonists, represent notable progress in the treatment of
chronic kidney disease (CKD). However, the broad adoption of these interventions faces substantial obstacles,
notably those related to disparities in treatment access and limitations in the early detection of the condition.

The central contribution of this study lies in elucidating evolutionary patterns in the field of DKD
research, as well as in evaluating the effects of public policies and socioeconomic disparities on management
strategies for this condition. The linkage between biological, social, and clinical elements underscores the
importance of interdisciplinary and integrated strategies to address DKD, particularly in contexts of high
vulnerability, such as Brazil. The findings establish a robust foundation for future research and strategies that
combine technological advances with principles of equity and sustainability.
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Despite its methodological robustness, this study has some limitations, such as the exclusion of
publications in languages other than English and the reliance on a single data repository, which may have
limited the scope of the analysis. Furthermore, although bibliometric analysis is valuable for mapping trends, it
does not assess the intrinsic quality of the included studies, representing a limitation in interpreting the results.

Given the complexity of DKD and its public health implications, future research should explore
emerging areas, such as the identification of innovative biomarkers and the development of personalized
therapies that consider the genetic diversity of specific populations. Additionally, longitudinal studies assessing
the impact of educational interventions and preventive policies on reducing DKD complications are
recommended to strengthen the existing evidence.

This study represents a relevant contribution to the development of scientific knowledge in the fields of
nephrology and public health, providing a solid basis for the creation of strategies aimed at minimizing the
adverse effects of CKD. Through an in-depth analysis, it offers insights that enable the implementation of
effective measures to address this health challenge, with significant implications for public policies and
comprehensive care management for affected populations. At the same time, it reinforces the need for joint
actions among governments, academic institutions, and the private sector, aiming to expand access to early
diagnosis and advanced therapies. Such efforts are essential to reduce inequalities and promote efficiency in the
care of patients with DKD, integrating science, innovation, and equity in favor of more accessible and
sustainable healthcare.
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