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Abstract
Non-Hodgkin lymphoma (NHL) is a group of malignant lymphoproliferative 
diseases that vary in histology, molecular biology, clinical presentation and 
prognosis. Genetic mutations and dysregulation play a critical role in its 
pathogenesis and classification. Understanding the publication landscape 
of NHL-related genetic studies is essential to map research trends and 
identify key contributors. This article aimed to conduct a bibliometric anal-
ysis of research trends in the field of NHL and related genomic studies. This 
study used bibliometric analysis using VOSviewer 1.6.16 and Biblioshiny (R 
tool) to visualise and interpret global publication trends. Data were collect-
ed from the Scopus database using keywords related to "Non-Hodgkin's 
Lymphoma" and “Genomic”, covering publications from 1985 to 2024. The 
analysis identified that the United States dominates in citation contribu-
tions with a total of 7,328 citations, indicating strong research output and 
impact. The most productive journal was Blood with 57 publications, fol-
lowed by Leukemia and the British Journal of Haematology. The most cited 
article was by Gaidano G (1991), published in PNAS, with a total of 906 
citations. Co-authorship and keyword analysis revealed active internation-
al collaboration and emerging areas of focus such as BCL2, DLBCL and 
MYC. The trend in publications of NHL-related genetic research showed a 
significant increase over the years, with the US playing a dominant role in 
terms of output and citation impact. These findings highlight the growing 
interest and development in NHL genetic studies, which supports interna-
tional collaboration and ongoing exploration of molecular targets.
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Introduction

Non-Hodgkin’s Lymphoma (NHL) is a complex 
and heterogeneous cancer of the lymphatic sys-
tem, consisting of various subtypes with distinct 
clinical and molecular characteristics. According 
to the latest estimates, NHL accounts for approxi-
mately 4 % of all cancer cases in the United States, 

with around 80,350 new cases (45,140 men and 
35,210 women) expected to be diagnosed in 
2025. Additionally, 19,390 deaths (11,060 men 
and 8,330 women) are projected due to NHL in 
the same year.1 Globally, the age-standardised in-
cidence and mortality rates for NHL are reported 



1218

Methods

Database
This research method used bibliometric analy-
sis to identify various trends and patterns of re-
search related to NHL with a genomic study ap-
proach. In short, it involved quantitative analysis 
of publication data. Insights, such as productivity, 
impact and collaborative networks of research-
ers and institutions. The literature search was 
conducted in the Scopus database. Scopus was se-
lected for this bibliometric analysis due to its ex-
tensive coverage of high-impact journals, broad 
indexing of scientific literature and frequent use 
in bibliometric research.9 

A thorough search on the Scopus database was 
done using relevant keywords such as “Non-Hod-
gkin’s AND Lymphoma” and “Genomic”. In this 
study, some of the components analysed were 
as follows: Document type and Language, Pub-
lication progression, Most frequently used key-
words, Citation analysis and Number of cited 
articles, Most cited countries related to global 
trends in NHL research with genomic-based ap-
proaches from 1985-2024. The analysis of this 
study focused on English documents; all non-En-
glish publications were excluded from the anal-
ysis to ensure consistency and clarity in inter-
preting the data findings. The search yielded 740 
scientific articles.

Data analysis
Data were analysed using bibliometric indicators 
such as the following: (1) document type and lan-
guage, (2) publication progression, (3) keywords 
most frequently used by researchers, (4) citation 
analysis and number of cited articles, (5) ten most 
cited countries, (6) ten most active journals and (7) 
international collaboration. Moreover, data on pub-
lications with the highest number of citations were 
also obtained from the Scopus database by count-
ing the number of articles and citations for each 

to be 5.8 and 2.6 per 100,000 individuals, respec-
tively, reflecting the ongoing burden of this ma-
lignancy.2 These statistics highlight the signifi-
cant public health impact of NHL and underscore 
the necessity of continued genomic research to 
improve diagnostic and therapeutic strategies. 
One effective way to understand these develop-
ments is through bibliometric analysis, which 
allows us to track research trends, identify key 
scholarly works and identify research areas that 
require further attention.3

As technology advances, genomic studies have 
become an integral part of cancer research. 
Through this approach, researchers can explore 
the molecular profiles and genetic mutations that 
contribute to NHL pathogenesis. Mutations in 
genes such as MYC, BCL2 and TP53, as well as oth-
er epigenetic mechanisms, have been identified 
as important factors in the development of sever-
al NHL subtypes.4, 5 These studies provide a deep-
er understanding of the heterogeneity of the dis-
ease, while paving the way for the development of 
more precise molecular target-based therapies. 
Bibliometric analysis in the field of NHL genomic 
studies can help identify publication trends, in-
ternational collaborations and topics that are top 
of mind in the scientific community.6, 7

Although research on NHL with a genomic ap-
proach continues to grow, there are several gaps 
that need to be addressed. Firstly, there are not 
many studies that comprehensively map genom-
ics-based NHL research trends from a biblio-
metric perspective, especially in the context of 
technological developments and scientific publi-
cations. Second, research contributions are still 
dominated by developed countries, while the 
involvement of developing countries, including 
Indonesia, is relatively low. Third, understand-
ing of the future direction of NHL research that 
integrates genomic approaches and international 
collaboration is still limited. In addition, the lack 
of utilisation of bibliometric data to explore the 
potential for global collaboration and innovation 
in precision medicine is a challenge.8

This article aimed to conduct a bibliometric anal-
ysis of research trends in the field of NHL and 
related genomic studies, focusing on research 
developments in the last three decades. This 
analysis enables us to uncover the progression of 
research, identify key contributors and highlight 
major research institutions involved in studies on 
NHL. Furthermore, it sheds light on how advance-

ments in technology and genomic methodologies 
have transformed the landscape of NHL research 
and precision medicine. By mapping these devel-
opments, aim was to provide a clearer perspec-
tive on the future trajectory of NHL research and 
identify opportunities for broader collaborations 
that could enhance treatment strategies and im-
prove clinical outcomes for patients.
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country in each year. This data was visualised us-
ing VOSviewer and Biblioshiny 1.6.16, with the help 
of RStudio software (R Foundation for Statistical 
Computing, Vienna, Austria) (Figure 1).10

Figure 1: Flowchart of bibliometric study on non-Hodgkin lymphoma research trends using genomic-based models. This image was 
created at Biorender.com

Results

Article type
This study used documents related to NHL can-
cer research trends with a genomic approach 
with the criteria of English-language documents 
that have been published in the Scopus database 
in the period 1985-2024 (Table 1). Seven hundred 
forty relevant studies related to NHL cancer with 
a genomic approach were found, including 557 
original articles, 140 review articles and 43 other 
documents. The data presented that the majority 
of articles were research articles. This indicates 
that the urgency of lymphoma cancer research is 
still very important to do research through a ge-
nomic approach, this is relevant to cancer is still 
one of the world’s health issues with a high mor-

tality rate and an increasing incidence rate.11 In 
addition, the basic reasons related to the sources 
associated with this disease are still very mini-
mal, meaning that there is still a need to continue 
to develop research related to NHL cancer using 
a genomic approach.

Author keywords
Analysis of the keywords used by the researchers 
revealed a total of 1441 keywords from all pub-
lications. After visual mapping with a minimum 
occurrence threshold (≥ 5 times), several key-
words were identified that met the inclusion cri-
teria. The most frequently occurring keywords 
indicated the central themes in research on NHL. 
The dominant keywords included “non-Hodgkin 
lymphoma,” “diffuse large B-cell lymphoma,” 
“prognosis,” “DLBCL,” “targeted therapy,” “follic-
ular lymphoma” and “gene expression,” reflect-
ing the primary research focus on lymphoma 
subtypes, molecular mechanisms and therapeu-
tic strategies (Figure 2).

This visual mapping provides valuable insight 

Gustinanda et al. Scr Med. 2025 Nov-Dec;56(6):1217-27.
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Table 1: Main information of non-Hodgkin lymphoma and 
genomic study

Description Results

Main information about data

Timespan (years)

Sources (journals, books, etc) (n)

Documents (n)

Annual growth rate (%)

Document average age (year)

Average citations per doc (n)

References (n)

Document contents

Keywords plus (ID)

Author's keywords (DE)

Authors

Authors (n)

Authors of single-authored docs (n) 

Authors collaboration

Single-authored docs

Co-authors per doc

International co-authorships (%)

Document types

Article

Book

Book chapter

Conference paper

Editorial

Letter

Note

Review

Short survey

1985:2024

331

740

6.9

13.6

40.16

34,955

5826

1441

4870

35

37

8.42

26.62

557

2

12

4

4

14

4

140

3

into how terminology is distributed across re-
search areas related to NHL. The clustering pat-
tern shows distinct groupings, such as those re-
lated to genetic profiling (eg “gene expression,” 
“sequencing,” “mutation”), disease classification 
(eg “DLBCL,” “follicular lymphoma,” “mantle cell 
lymphoma”) and treatment approaches (eg “tar-
geted therapy,” “chemotherapy,” “rituximab”).

Furthermore, the presence of keywords such 
as “Epstein-Barr virus,” “HIV” and “immune re-
sponse” suggests a notable interest in the etiolog-
ical factors contributing to lymphoma develop-
ment. The visualisation also reveals how closely 
connected the research topics are, indicating a 
multidisciplinary approach involving genomics, 
immunology and clinical outcomes. This map-
ping helps identify trending areas in lymphoma 
research and reveals opportunities for future ex-
ploration, particularly in precision medicine, bio-
markers and immunogenetics (Figure 2).

Most relevant source of documents of 
NHL and genomic study
In the period 1995–2023, a total of 557 docu-
ments focusing on NHL and genomic studies were 
collected. The earliest publications appeared 
in 1995 and demonstrated a slow but steady in-
crease throughout the late 1990s and early 2000s. 
A significant growth trend began to emerge after 
2007, followed by notable peaks in the years 2011, 
2015, 2019 and reaching the highest productivity 
in 2021, with over 40 articles published. These 
surges may be associated with key advancements 
in genomic technologies, such as next-generation 
sequencing and the increasing adoption of per-
sonalised medicine approaches in oncology. The 
graph presented in (Figure 3) clearly reflects 
this pattern of exponential growth, underlining a 
growing scientific interest in the genetic under-
pinnings of NHL.

In addition to the scientific momentum, this rise 
in publication output suggests expanded collab-
oration across institutions and countries, driven 
by the global burden of lymphoma and the poten-
tial of genomic tools to improve outcomes. The 
downward trend in 2023 may be attributed to 
delayed indexing or shifts in research focus, yet 
overall, the long-term trajectory remains strong-
ly positive. Given the ongoing innovations in can-
cer genomics, bioinformatics and immunothera-
py, it is anticipated that research activity in this 
field will continue to grow. This trend highlights 
the importance of integrating genomic insights 
into both the understanding and clinical manage-
ment of NHL.

There were 10 leading journals with the most 
relevant research related to genomic studies in 
NHL. The journal Blood contributed the high-
est number of publications with 57 documents, 
followed by Leukemia with 27 publications and 
British Journal of Haematology and Leukemia and 
Lymphoma, both with 26 publications each. Other 
prominent sources include Genes Chromosomes 
and Cancer and Haematologica (n = 16), Oncogene 
(n = 12), Cancer Genetics and Cytogenetics (n = 11), 
Cancers (n = 10) and Oncotarget (n = 8) (Figure 4).

Research collaboration among countries 
related to NHL and genomic study
In the world of science, collaboration between 
researchers in each country is very important. 
Scientists agree that collaboration between 
countries can reduce the scientific gap. This 

Gustinanda et al. Scr Med. 2025 Nov-Dec;56(6):1217-27.
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Figure 2: Visualisation of authors’ most frequent keywords related to non-Hodgkin lymphoma (NHL) trends using a genomics-based 
approach: 1985-2024

This image illustrates the relationships between various concepts related to NHL based on scientific research. The node colours represent different categories: 
blue for the main concept (NHL), brown for major subtypes (diffuse large B-cell lymphoma), green for other subtypes (follicular lymphoma, mantle cell lympho-
ma), red for prognosis and therapy-related factors (targeted therapy, biomarker), orange for genetic and molecular factors (polymorphism, gene expression) 
and purple for environmental factors and additional therapies (chemotherapy, HIV). The connecting lines indicate the strength of relationships between con-
cepts: thicker lines represent stronger and more frequently studied connections, while thinner lines indicate weaker or less commonly researched links. The 
opacity of the text reflects the relevance of concepts in the literature: clear text represents well-researched topics, while faded text indicates concepts with 
weaker associations in scientific studies.

collaboration will certainly help significantly 
in spreading science and also provide access to 
funding for countries or organisations that can-
not afford sophisticated technology. Single coun-
try publication or SCP is the name of a type of 
article written by several authors from the same 
country which is an example of collaboration 
within a country. Then multi-country publication 
or MCP which means all authors come from var-
ious countries or even corners of the world who 
work together to collaborate in research. MCP is 
certainly very useful because it is more often cit-
ed than one country publication. The largest col-
laboration of authors related to NHL cancer with 
a genomic approach is the United States with a 
total publication of 40 MCP articles and 166 SCP 
articles, followed by China with 45 MCP article 

publications and 117 SCP articles and Brazil had 
the least collaboration. Although Indonesia does 
not yet have a collaboration on genomic study 
research with NHL, Indonesia has the potential 
to collaborate because NHL cases are quite high 
(Figure 5).

The most productive country publication 
related to NHL and genomic study
From the most productive countries in the pub-
lication of research articles related to NHL can-
cer with a genomic-based approach, the United 
States was ranked first with the highest number 
of publications, namely 7328 articles, followed by 
Germany with 1683 articles. Spain occupied the 
third position with the number of publications 

Gustinanda et al. Scr Med. 2025 Nov-Dec;56(6):1217-27.
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Figure 3: Trends in scientific publications on non-Hodgkin lymphoma (NHL) using a genomics-based 
approach: 1983-2024

The figure presents the annual trend of publications related to genomic studies in NHL from 1985 to 2024. The 
majority of these studies focused on understanding the genetic and molecular heterogeneity of NHL, identifying 
key genomic alterations that contribute to disease progression, prognosis and classification. While these insights 
have significantly contributed to the advancement of precision medicine and molecular target-based therapies, 
the primary role of genomics in these publications has been to characterise disease complexity rather than being 
directly applied as a therapeutic intervention.

Figure 4: Source of documents related to non-Hodgkin lymphoma (NHL) using genomic information

This figure presents the distribution of research publications on NHL that incorporate genomic approaches, cate-
gorised by source journals. While these studies contribute to the development of precision medicine, their primary 
focus has been on understanding the genetic and molecular heterogeneity of NHL. The genomic research in these 
publications has largely been used to identify molecular markers, classify NHL subtypes and explore genetic path-
ways associated with disease progression. This foundational knowledge has paved the way for precision medicine 
rather than being directly implemented in therapeutic applications.

that have been published as much as 1031. The 
data illustrates that countries have contributed 
very important and significant in research, the 
development of science about NHL cancer based 
on a genomic approach (Figure 6).

Top 10 most cited papers related to NHL 
and genomic study

In the journal Proceedings of the National Academy 
of Sciences an article12 entitled “p53 mutations in 

Gustinanda et al. Scr Med. 2025 Nov-Dec;56(6):1217-27.
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Figure 6: Most productive countries in non-Hodgkin lymphoma publications using genomics-based 
approaches 1985-2024

Figure 5: Collaboration among authors from multiple continents in publications non-Hodgkin lym-
phoma (NHL) using genomic-based approach 1983-2024

SCP (single country publication): Articles written by authors from the same country. MCP (multi-country publica-
tion): Articles co-authored by researchers from multiple countries, indicating international collaboration.

Table 2: Top 10 most cited articles on non-Hodgkin lymphoma (NHL)

Author Journal PMID Total 
citations

TC
per year

Normalised 
TCYear

Gaidano G

Naor D

Pasqualucci L

Moore PS

Yunis JJ

Yokota S

Pérez-Galán P

Choi J

Silvestri F

Ferri C

1991

1997

2011

1996

1987

1997

2011

2015

1996

1993

906

892

757

526

503

406

344

343

337

328

26.65

31.86

54.07

18.14

13.24

14.50

24.57

34.30

11.62

10.25

6.42

8.24

12.48

4.63

3.49

3.75

5.67

8.50

2.97

2.84

2052620

9111868

21390126

8523568

3537802

9324277

20940415

26192916

-

8260706

Proc Natl Acad Sci Usa

Adv Cancer Res

Nature

J Virol

New Engl J Med

Leukemia

Blood

Nat Genet

Blood

Blood

Gustinanda et al. Scr Med. 2025 Nov-Dec;56(6):1217-27.
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human lymphoid malignancies: association with 
Burkitt lymphoma and chronic lymphocytic leu-
kemia” received the highest number of citations 
at 906 citations, with an annual average of 26.65 
citations. In addition, the article13 published in 
the journal Advances in Cancer Research had the 
second highest number of citations at 892, with 
an average of 31.86 citations (Table 2).

Discussion

NHL is a group of malignancies with diverse ge-
netic backgrounds, so genomic approaches are 
very important to understand the pathogenesis 
and improve therapeutic strategies for this dis-
ease. In this bibliometric analysis, literature data 
were collected from the period 1985 to 2024, 
with a total of 740 documents sourced from 331 
publications, including scientific journals, books 
and conference proceedings. The aim of this 
study is to provide a comprehensive overview of 
the global research trends related to NHL with a 
genomic-based approach. Over the past two de-
cades, there has been a significant increase in the 
number of publications in this field, indicating the 
increasing attention to the role of genetics in the 
diagnosis, classification and treatment of NHL.

NHL is a cancer that has many differentiations 
with a varied genetic background. As shown in 
Figure 7 the B cell differentiation pathway in the 
germinal centre and how this pathway is related 
to the emergence of various types of NHL based 

Figure 7: Overview of development and genetic mutations in non-Hodgkin lymphoma (NHL). Sub-
types based on the location of B cell differentiation in the germinal centre14-18

on the genetic mutations that occur. B cells origi-
nate from the bone marrow, then migrate to sec-
ondary lymphoid organs such as lymph nodes.19, 20 
After being exposed to antigen, activated B cells 
enter the germinal centre and undergo an import-
ant evolutionary process consisting of two zones, 
namely the dark zone and the light zone. In the 
dark zone, B cells (called centroblasts) undergo 
proliferation and somatic hypermutation (SHM) 
to increase affinity for antigens. After that, cells 
move to the light zone as centrocytes, where se-
lection occurs based on affinity and class switch 
recombination (CSR). Cells that fail selection will 
undergo apoptosis, while those that pass will 
continue to differentiate into various forms of ef-
fector B cells, including memory cells and plasma 
cells.21, 22

In this process, various types of NHL can arise 
due to disruption or mutations in certain genes 
that occur in the stages of B cell development. 
For example, mantle cell lymphoma originates 
from the mantle zone and is characterised by 
the genetic translocation t(11;14) which causes 
overexpression of CCND1 (Cyclin D1).23 Follicu-
lar lymphoma originates from the light zone and 
generally has the BCL2 mutation t(14;18) which 
prevents apoptosis of abnormal cells.24 Burkitt 
lymphoma, which is very aggressive, develops 
from the dark zone and is characterised by the 
MYC translocation t(8;14) which triggers rapid 
cell proliferation.25 Meanwhile, GCB-DLBCL (ger-
minal centre B-cell-like diffuse large B-cell lym-
phoma) and ABC-DLBCL (activated B-cell-like DL-
BCL) are two subtypes of DLBCL that develop in 

Gustinanda et al. Scr Med. 2025 Nov-Dec;56(6):1217-27.
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different pathways. GCB-DLBCL usually originates 
from cells in the germinal centre with mutations 
in BCL2, BCL6, EZH2, MYD88, CARD11 MYC and 
MDM2, while ABC-DLBCL arises after B cells exit 
the germinal centre with more complex mutations 
such as BCL2 amplification, BCL6, MYD88, CARD11, 
MALT1, CCND3, CD79A, CD79B and SPIB.26, 27

In addition, other types of lymphoma such as mar-
ginal zone lymphoma develop from B cells in the 
marginal zone, which are generally triggered by 
chronic antigen stimulation and are usually found 
to have mutations in KMT2D, PTPRD, NOTCH2 and 
KLF2.18 Chronic lymphocytic leukaemia (CLL) orig-
inates from naïve B cells that have not undergone 
the selection process in the germinal center, muta-
tions in the NOTCH1 gene play an important role. 
This gene is part of the NOTCH signalling pathway 
that plays a role in regulating cell proliferation, 
differentiation and apoptosis.28 Multiple myeloma 
is not NHL, but originates from plasma cells which 
are the final stage of B cell differentiation. By un-
derstanding this pathway, we can recognise how 
disruptions at certain stages in the B cell matura-
tion process can lead to different types of lympho-
ma, as well as the importance of certain genetic 
mutations in determining the biological and clin-
ical characteristics of each disease.

Based on the data in (Figure 3), there are 10 
countries that dominate the number of citations 
related to genetic research on NHL. The United 
States (USA) is the country with the highest num-
ber of citations reaching 7,328, showing a major 
role in the development and dissemination of 
knowledge in this field. The high number of cita-
tions is inseparable from the active contribution 
of researchers in the United States in publishing 
their research results in reputable international 
journals. This also reflects the trend that USA is 
becoming the main centre of publication and sci-
entific references in NHL genetic studies. This 
trend is reinforced by the dominance of the jour-
nal Blood, published by the American Society of 
Hematology and is the most dominant source of 
publications with 57 documents. In other words, 
America is not only the country with the high-
est citations, but also the most active country in 
producing and disseminating scientific research 
through leading journals, making it an import-
ant barometer of the progress of NHL genetic re-
search in the world.

Specifically, this bibliometric study on NHL pro-
vides significant value by providing compre-

hensive general information about publications, 
journals that have a significant impact and global 
contribution to NHL research from 1985 to 2024. 
However, this study also has limitations related 
to data collection methods, potential bias in ci-
tation metrics and the lack of qualitative insight 
that should be considered when evaluating the re-
sults. As a result of this, bibliometric analysis will 
be improved over time and contribute to more 
effective strategies for treating NHL through the 
targeted research objectives.

This study demonstrates a significant upward 
trend in publications related to the genetics 
of NHL over the years, with the USA emerg-
ing as the leading contributor in both publica-
tion volume and citation impact. This reflects 
the high global interest and attention toward 
NHL genetic research. Blood was identified as 
the most prolific journal, while the article by 
Gaidano G (1991) ranked as the most cited, 
highlighting its major influence in the field. 
Additionally, international collaboration and 
keyword analysis revealed evolving research 
focuses, particularly on genes and proteins 
such as BCL2, MYC and DLBCL. These findings 
emphasise the value of bibliometric approach-
es in mapping research directions and devel-
opment in NHL genetics and support the con-
tinued growth of cross-country collaborations 
in the future

Conclusion

This study was a secondary analysis based on the 
currently existing data and did not directly in-
volve with human participants or experimental 
animals. Therefore, the ethics approval was not 
required in this paper. 

Ethics

The authors would like to thank all researchers 
whose publicly available data were used in this 
study.

Acknowledgement

Gustinanda et al. Scr Med. 2025 Nov-Dec;56(6):1217-27.



1226

Conflicts of interest

The authors declare that there is no conflict of 
interest.

We would like to express our sincere gratitude to 
the Directorate of Research and Community Service 
(DPPM), Kemdikbudristek, for their support and 
financial assistance through grant numbers 127/
PTM/LPPM.UAD/VI and 0419/C3/DT.05.00/2025, 
which made this research possible in 2025.

Funding

The data that support the findings of this study 
are available from the corresponding author 
upon reasonable individual request.

Data access

Rizky Gustinanda (RG):
0009-0004-7767-9979
Lalu Muhammad Irham (LMI):
0000-0002-0091-4887
Woro Supadmi (WS):
0000-0003-2033-3905
Danang Prasetyaning Amukti (DPA):
0000-0002-4256-6534
Wirawan Adikusuma (WA):
0000-0001-9165-690X
Rockie Chong (RC):
0000-0001-6736-9687
Rahmat Dani Satria (RDS):
0000-0002-7910-4325
Riat El Khair (ReK):
0000-0002-1775-1041

Author ORCID numbers

Conceptualisation: RG, LMI
Methodology: RG, LMI
Formal analysis: LMI
Writing - original draft: RG

Author contributions

1.	 Siegel RL, Kratzer TB, Giaquinto AN, Sung H, Jemal 
A. Cancer statistics, 2025. CA Cancer J Clin. 2025 Jan-
Feb;75(1):10-45. doi: 10.3322/caac.21871.

2.	 Global Cancer Observatory [Internet]. [Cited: 16-Mar-
2025]. Available from: https://gco.iarc.fr/en.

3.	 Patel MS, Franceschelli D, Grossbach A, Zhang JK, Mer-
cier PA, Mattei TA. Top 50 spine surgery publications 
most cited by patents: A bibliometric analysis focused 
on research driving innovation. World Neurosurg. 2024 
Aug;191:234–44. doi: 10.1016/j.wneu.2024.08.079.

4.	 Adams T, Fuchs D, Shadoan PK, Johnstone L, Lau BM, 
McGhan L, et al. Unexpected favorable outcome in a 
patient with high grade B-cell lymphoma with ab-
normalities of MYC, BCL6 and BCL2 loci. Cancer 
Genet. 2018;222–223:25–31. doi: 10.1016/j.cancer-
gen.2018.01.003.

5.	 Schiefer AI, Kornauth C, Simonitsch-Klupp I, Skrabs C, 
Masel EK, Streubel B, et al. Impact of single or combined 
genomic alterations of TP53, MYC, and BCL2 on survival 
of patients with diffuse large B-cell lymphomas: A ret-
rospective cohort study. Medicine. 2015;94(52):e2388. 
doi: 10.1097/MD.0000000000002388.

6.	 Ogunsakin RE, Ebenezer O, Ginindza TG. A biblio-
metric analysis of the literature on Norovirus dis-
ease from 1991-2021. Int J Environ Res Public Health. 
2022;19(5):2508. doi: 10.3390/ijerph19052508.

7.	 Huang J, Li J, Li Y, Huang L, Li B, Huang F, et al. Biblio-
metric analysis of breast cancer-related lymphedema 
research trends over the last 2 decades. Front Oncol. 
2024;14:1360899. doi: 10.3389/fonc.2024.1360899.

8.	 Xavier B. Advancements and future directions in poly-
cythemia Vera research: A bibliometric analysis. Cu-
reus. 2024;16(6):e61774. doi: 10.7759/cureus.61774.

9.	 Pradhan P, Saxena V, Haider A. Comparative bibliomet-
ric analysis of established and emerging databases on 
salivary biomarkers for early Oral Cancer diagnosis. J 
Oral Pathol Med. 2024;53(9):595–604. doi: 10.1111/
jop.13575.

10.	 Ai S, Li Y, Tao J, Zheng H, Tian L, Wang Y, et al. Biblio-
metric visualization analysis of gut-kidney axis from 
2003 to 2022. Front Physiol. 2023;14:1176894. doi: 
10.3389/fphys.2023.1176894.

11.	 Zhang M, Dai X, Chen G, Jin X, Zhao Y, Mei K, et al. Anal-
ysis of the distribution characteristics of prostate can-
cer and its environmental factors in China. Environ Sci 
Pollut Res Int. 2023;30(11):29349–68. doi: 10.1007/
s11356-022-24266-0.

12.	 Gaidano G, Ballerini P, Gong JZ, Inghirami G, Neri A, 
Newcomb EW, et al. p53 mutations in human lymphoid 
malignancies: association with Burkitt lymphoma and 
chronic lymphocytic leukemia. Proc Natl Acad Sci U S 
A. 1991;88(12):5413–7. doi: 10.1073/pnas.88.12.5413.

13.	 Naor D, Sionov RV, Ish-Shalom D. CD44: structure, 
function, and association with the malignant process. 
Adv Cancer Res. 1997;71:241-319. doi: 10.1016/s0065-
230x(08)60101-3.

References

Writing - review and editing: WS, DPA, WA, RC, 
RDS, ReK
Funding acquisition: LMI.

Gustinanda et al. Scr Med. 2025 Nov-Dec;56(6):1217-27.



1227

14.	 Fernández-Serrano M, Winkler R, Santos JC, Le Pan-
nérer MM, Buschbeck M, Roué G. Histone modifications 
and their targeting in lymphoid malignancies. Int J Mol 
Sci. 2021;23(1):253. doi: 10.3390/ijms23010253.

15.	 Nogai H, Dörken B, Lenz G. Pathogenesis of non-Hod-
gkin’s lymphoma. J Clin Oncol. 2011;29(14):1803–11. 
doi: 10.1200/JCO.2010.33.3252.

16.	 Alfaifi A, Refai MY, Alsaadi M, Bahashwan S, Malhan 
H, Al-Kahiry W, et al. Metabolomics: A New Era in the 
diagnosis or prognosis of B-cell non-Hodgkin’s lym-
phoma. Diagnostics (Basel). 2023;13(5). doi: 10.3390/
diagnostics13050861.

17.	 Sun R, Medeiros LJ, Young KH. Diagnostic and predic-
tive biomarkers for lymphoma diagnosis and treat-
ment in the era of precision medicine. Mod Pathol. 2016 
Oct;29(10):1118-42. doi: 10.1038/modpathol.2016.92.

18.	 Spina V, Khiabanian H, Messina M, Monti S, Cascione 
L, Bruscaggin A, et al. The genetics of nodal marginal 
zone lymphoma. Blood. 2016;128(10):1362–73. doi: 
10.1182/blood-2016-02-696757.

19.	 Alsufyani F, Mattoo H, Zhou D, Cariappa A, Van Buren 
D, Hock H, et al. The Mst1 kinase is required for follicu-
lar B cell homing and B-1 B cell development. Front Im-
munol. 2018;9:2393. doi: 10.3389/fimmu.2018.02393.

20.	 Oksenych V, Su D, Daniel JA. Acetyltransferases GCN5 
and PCAF are required for B lymphocyte maturation 
in mice. Biomolecules. 2021;12(1):61. doi: 10.3390/
biom12010061.

21.	 Stewart I, Radtke D, Phillips B, McGowan SJ, Bannard 
O. Germinal center B cells replace their antigen re-
ceptors in dark zones and fail light zone entry when 
immunoglobulin gene mutations are damaging. Im-
munity. 2018;49(3):477-489.e7. doi: 10.1016/j.immu-
ni.2018.08.025.

22.	 Attaf N, Baaklini S, Binet L, Milpied P. Heterogeneity of 
germinal center B cells: New insights from single-cell 
studies. Eur J Immunol. 2021;51(11):2555–67. doi: 
10.1002/eji.202149235.

23.	 Sander B, Quintanilla-Martinez L, Ott G, Xerri L, Kuzu 
I, Chan JKC, et al. Mantle cell lymphoma--a spectrum 
from indolent to aggressive disease. Virchows Arch. 
2016;468(3):245–57. doi: 10.1007/s00428-015-1840-
6.

24.	 van den Brand M, Garcia-Garcia M, Mathijssen JJM, 
Colomo L, Groenen PJTA, Serrano S, et al. Partial lack 
of BCL2 in follicular lymphoma: An unusual immuno-
histochemical staining pattern explained by ongoing 
BCL2 mutation. Pathol Res Pract. 2016;212(2):148–50. 
doi: 10.1016/j.prp.2015.12.001.

25.	 Quatrin M, Pasti C, Romano S, Iarossi B, Giménez V, 
Schuttenberg V, et al. A new dual translocation of chro-
mosome 14 in a pediatric Burkitt lymphoma/leukemia 
patient: t(8;14) and t(14;15). Cancer Genet. 2021;258–
259:131–4. doi: 10.1016/j.cancergen.2021.10.006.

26.	 Frauenfeld L, Castrejon-de-Anta N, Ramis-Zaldivar JE, 
Streich S, Salmerón-Villalobos J, Otto F, et al. Diffuse 
large B-cell lymphomas in adults with aberrant co-
expression of CD10, BCL6, and MUM1 are enriched in 
IRF4 rearrangements. Blood Adv. 2022;6(7):2361–72. 
doi: 10.1182/bloodadvances.2021006034.

27.	 Phelan JD, Young RM, Webster DE, Roulland S, Wright 
GW, Kasbekar M, et al. A multiprotein supercomplex 
controlling oncogenic signalling in lymphoma. Nature. 
2018;560(7718):387–91. doi: 10.1038/s41586-018-
0290-0.

28.	 Fabbri G, Holmes AB, Viganotti M, Scuoppo C, Belver 
L, Herranz D, et al. Common nonmutational NOTCH1 
activation in chronic lymphocytic leukemia. Proc Natl 
Acad Sci U S A. 2017;114(14):E2911–9. doi: 10.1073/
pnas.1702564114.

Gustinanda et al. Scr Med. 2025 Nov-Dec;56(6):1217-27.


