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Abstract

Background. Prostate cancer is a leading malignancy among men worldwide, presenting significant public
health challenges due to its complex biology and diverse clinical outcomes. Recent advances in bioinformat-
ics have greatly influenced cancer research by enabling the integration of multiple disciplines and improving
the analysis of biological data. Objective. To present a comprehensive bibliometric analysis summarizing
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global research trends in prostate cancer and bioinformatics from 1998 to 2025. Material and Methods. A
bibliometric study was conducted analyzing 3,426 articles sourced from 961 publications. Data on research
output, collaboration patterns, citation impact, and thematic clusters were extracted and analyzed. Results.
The field exhibited a robust annual growth rate of 18.42 %, with an average document age of 5.65 years and
26.34 citations per article, indicating high scientific impact. Collaborative research is prevalent, with 13,598
authors averaging 7.21 co-authors per publication and over 21 % of research produced via international
partnerships. Publication formats included journal articles, reviews, and conference papers. Keyword co-
occurrence analysis revealed five main thematic clusters: computational and omics methodologies; tumor
biology and immunology; molecular mechanisms and cancer progression; biomarkers and gene regulation;
and interdisciplinary cancer research. Publication patterns indicated steady output before 2013 followed by a
marked surge peaking near 500 articles in 2023, driven by advancements in genomics, big data analytics, and
precision oncology. Citation data highlighted the United States and China as leading contributors, with China
leading in publication count through predominantly domestic research, while the United States featured more
international collaborations. Other significant contributors included Australia, Germany, Canada, and several
European and Asian countries. Conclusion. Research at the intersection of prostate cancer and bioinformat-
ics is rapidly expanding, highly collaborative, and globally distributed. The multidisciplinary and integrative
nature of this field continues to advance understanding, diagnosis, and treatment of prostate cancer through
cutting-edge bioinformatics approaches.

Key words: prostate cancer, bibliometric analysis, research trends, scientific collaboration, publication
growth.
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AHHOTaUuA

AxTyanbHocTb. Pak npefcrartensHom xenesbl — 04HO U3 CaMbIX PacipOCTPaHEHHbIX OHKONOrM4eckmx 3abo-
NEeBaHWN y My>4rH BO BceM Mupe. 3aborneBaHune xapakTepunayeTcs CIIoKHON GMonornen 1 LMpoKnM CNekTpoMm
KNMHMYECKMX CUMMTOMOB. [ocneaHue AOCTMKeHUst B obnactu GuonmHdopmaTrkn okasanu 3HauduTeribHoe
BMUSIHWE Ha MCCNeaoBaHUsi paka, No3BOMWB MHTErPUPOBaTb PasnNuMyHbie OUCLMNIAMHBI U yNyYlWwWTb aHanma
Guonormyecknx AaHHbiX. Llenb nccnegoBaHna — npeacTtaBuTb bMGnMomeTpuyecknii aHanus, obobLatoLuin
rnobanbHble TEHOEHUMM UCCNEeLoBaHU B obracTu paka npeactaTenbHON xenesbl U GuonHdopMaTukm ¢
1998 no 2025 r. MaTepuan 1 meTtoabl. lNpoBeaeHo GMBNMomMeTpuYeckoe UccrnegoBaHne ¢ aHanmsom 3 426
cTaten, nonyyeHHbIx 13 961 nsgaHus. NpoaHannanMpoBaHbl faHHbIE O pe3ynbTraTtax UCCrefoBaHWN, MOAENsX
COTPYOHMYECTBA, BIMSHUM UUTUPOBaHKSA Y TeMaTUYecknx knactepax. Pe3ynbTratbl. ExXeroHbli BbICOKUIA TEMM
npupocTa (18,42 %), cpeqHuii Bo3pacT nybnvkauum (5,65 roga) n BbICOKuIA nokasarernb LuTupyemMocTtu (26,34)
CBUAETENBLCTBYIOT O 3HAYMMOM BIMSHUM Ha Hay4Hoe coobLecTBo. LLnpoko pacnpocTpaHeHbl COBMECTHbIE UC-
cnepoBaHus: 13 598 aBTOpOoB (B cpeaHeMm 7,21 coaBTopa Ha nybnukauumtio). bonee 21 % vccnenoBaHuin IpoBo-
OWTCS1 B paMKax MeXayHapoaHbIX NapTHepcTB. PopMathbl Nybnukaumin BKIYanm XypHanbHble cTaTbu, 0030pbl
1 Joknagbl Ha kKoHbepeHUMaX. AHanmU3 KIMYeBbIX CNOB BbISIBUN NSATb OCHOBHbLIX TEMATUYECKMX KIacTePOB: Bbl-
YUCIUTENbHBIE U OMUKCHBIE METOAOMNOMMW; BUONOrs ONyxonen 1 UMMYHOIOMMS; MONEKYNAPHbIE MEXaHW3MbI 1
nporpeccrpoBaHuWe paka; Griomapkepbl U perynsauus reHoB; MeXancLMNIMHapHbIe UcCnefoBaHUs paka. AHanmns
ny6nunkauMoHHOM aKTUBHOCTM Nokasan ctabunbHeln 06bem nybnukauuii Ao 2013 ., 3a KOTOpbIM NocreaoBan
3aMeTHbIV Benneck, gocturiwumii nuka (okoro 500 ctaten) B 2023 r., 4eMy cnocobCTBOBaNuM AOCTUXEHUS B
obnacTv reHoOMWKN, aHanm3a 6onbLUNX AaHHbIX Y MPELU3VOHHOM OHKOMNOTNK. AHanu3 LMTMpyeMocTy nokasarn,
4YTO BedyLMe cTpaHbl No atomy npusHaky — a1to CLUA n Kutan, npu atom Kutan nuanpyeT no Konu4ecTBy
nybnukaumin, B OCHOBHOM 3a CHET COGCTBEHHBIX UCCrefoBaHui, B To BpeMs kak CLUA nemoHcTpupyet 6Gonee
LUMPOKOE MeXayHapoaHoe CoTpyaHMYecTBo. Cpean ApYrMx 3Ha4MMbIX y4acTHUKOB — ABCTpanus, lepmaHus,
KaHaga, a Takke psig eBponenckux U asvatckux cTpaH. 3aknto4veHue. VccnegoBaHus Ha CTbike npobrnem
paka npeacratenbHo Xenesbl 1 GUoMHOPMAaTHKN BbICTPO pa3BMBAIOTCS, OTIINYAIOTCSA BbICOKOW CTEMNEHbIO
COTPYAHUYECTBA W pacrnpocTpaHeHbl No BceMy MUpy. MHOronpounbHbIR U UHTErPaTUBHbIA XapakTep 3TuX
nccnenoBaHuii NpoaomKaeT cnocobCcTBOBaTL YrnyorneHno NOHMMaHWS, AMarHOCTUKN U NIEYeHNs paka npea-

cTaTenbHOW XKenesbl C MOMOLLbI0 NepenoBbIX 6VIOVIHCbOpMaTVI‘-iECKMX nogxoaos.

KnioueBble crnoBa: pakK npep.CTaTeanoﬁ xenesbl, 6M6nMOMeTpM‘leCKMﬁ aHanus, TeHAeHUnMn
B UccrieqoBaHUsIX, Hay4YHoe COTpyaAHU4YeCcTBO, POCT Yucna ny6nuKauuﬁ.

Introduction

Prostate cancer is the second most common cancer
among men worldwide, with over 1.4 million new cas-
es and nearly 400,000 deaths reported in 2022 [1, 2].
Adenocarcinoma represents the predominant histologi-
cal subtype, comprising over 99 % of prostate cancer
cases and is most commonly diagnosed at a median
age of 67 years [1]. Major risk factors include genetic
predisposition — which accounts for more than half of
all cases — advancing age, and racial background, with
Black men exhibiting a higher incidence compared to
their White counterparts. In its early stages, prostate
cancer is generally confined to the prostate gland and
is associated with an exceptionally favorable five-year
survival rate, approaching 100 % [3].

Diagnosis of prostate cancer typically begins with
prostate-specific antigen (PSA) blood testing, digital
rectal examination (DRE), and confirmation through
prostate biopsy. In recent years, advanced imaging
techniques such as multiparametric magnetic reso-
nance imaging (mpMRI) have become increasingly
important, as they enhance the detection and localiza-
tion of clinically significant tumors and can help reduce
unnecessary biopsies. Additional imaging modalities,
including transrectal ultrasound (TRUS), contrast-
enhanced ultrasound, and multiparametric ultrasound
(mp-US), provide complementary information and
further improve diagnostic accuracy, especially when
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combined with mpMRI [4]. Efforts to control prostate
cancer are strongly connected to the United Nations
Millennium Development Goals (MDGs) and Sustain-
able Development Goals (SDGs), which emphasize
reducing the global impact of non-communicable
diseases (NCDs) like cancer. Comprehensive man-
agement of prostate cancer requires strategies that
include prevention, early detection, precise diagnosis,
effective treatment, and palliative care, all aimed at
lowering incidence, morbidity, and mortality while
improving patient quality of life. Research highlights
the need for tailored national cancer control strategies
to address disparities, with interventions for prostate
cancer particularly important in lower socioeconomic
regions to reduce inequalities and support sustainable
development objectives. The World Health Organiza-
tion (WHO) also stresses that many cancers, including
prostate cancer, can be prevented or detected early
through evidence-based measures such as tobacco
control, vaccination, and the integration of screening
programs into primary health care systems [5].
Monitoring research output on prostate cancer, es-
pecially regarding drug resistance, is crucial for shap-
ing effective management strategies and informing
therapeutic policy decisions [6, 7]. Bibliometric analy-
ses provide valuable perspectives on the evolution of
research, highlight emerging topics, map international
collaborations, and reveal the contributions of differ-
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ent countries and institutions within this field. Several
studies have employed bibliometric methods to assess
prostate cancer research globally, revealing patterns
of scientific output and collaboration that help guide
future research priorities and policy decisions [8]. For
instance, recent bibliometric studies have delineated
trends in prostate cancer research, identifying leading
countries, prominent journals, and shifting thematic
priorities, including glycolysis, imaging techniques,
and inflammation related to prostate cancer [8—10].
Overall, continuous bibliometric monitoring is es-
sential for adapting research and clinical strategies to
address the evolving challenges of drug resistance in
prostate cancer, ultimately supporting more effective
and personalized patient care

A comprehensive understanding of the global
research landscape in prostate cancer is essential, yet
broad bibliometric analyses remain scarce. While
several studies have focused on specific subfields —
such as radiotherapy, artificial intelligence, bone
metastasis, and inflammation — there is a clear need
for an overarching bibliometric overview that cap-
tures the full scope of prostate cancer research . This
study addresses this gap by systematically analyzing
prostate cancer research publications from 1998 to
2025, providing a current and detailed perspective on
research trends, thematic priorities, and patterns of
international collaboration. By focusing on this recent
period, the analysis highlights the rapid growth in
research output, identifies leading countries (notably
the United States and China), and maps the evolution
of research hotspots such as molecular biomarkers,
advanced imaging, and novel therapeutic strategies.
The findings are intended to inform health policy-
makers and researchers by showcasing productivity
trends, emerging research frontiers, and the extent of
global collaboration, thereby supporting the develop-
ment of more targeted and effective prostate cancer
control strategies. This approach is consistent with
recent bibliometric studies in related areas, which have
successfully mapped research outputs, collaborative
networks, and thematic shifts, demonstrating the value
of bibliometric analysis in guiding research priorities
and policy decisions. By systematically examining
nearly three decades of publication data, this study
offers a comprehensive view of the evolving scientific
landscape in prostate cancer, providing a foundation
for evidence-based planning and resource allocation.

Material and Methods

This bibliometric study examined research publica-
tions pertaining to prostate cancer and bioinformatics
over the period from 1998 to 2025. Data were obtained
from a comprehensive scientific database, such as
Scopus, employing a predefined search strategy that
combined keywords including “prostate cancer” and
“bioinformatics” to ensure the inclusion of relevant
literature. The dataset encompassed all document
types, including journal articles, reviews, and confer-
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ence proceedings. Key bibliometric indicators were
extracted, such as the total number of publications,
source distribution, citation counts, document age,
authorship patterns, and metrics of international col-
laboration. Citation analysis was conducted to evaluate
scientific impact by calculating the average citations
per document as well as the total references cited
across the publications. Additionally, co-authorship
data were analyzed to identify collaboration trends, in-
cluding the average number of authors per publication
and the relative proportions of single-authored versus
multi-authored works. International collaboration was
quantified by identifying publications with authors
from multiple countries. Keyword analysis involved
extracting both Keywords Plus and author keywords
to explore thematic diversity and research focus areas.
A co-occurrence network of author keywords was
constructed to visualize prominent terms and identify
thematic clusters, using bibliometric mapping tools
such as VOSviewer or CiteSpace and Biblioshiny us-
ing R Studio [11, 12].

Temporal trends in publication output were ex-
amined by plotting annual publication counts from
1998 through 2025, highlighting growth patterns and
peak publication years. The geographic distribution of
research output was examined by classifying publica-
tions according to the country of the corresponding
author, differentiating between Single Country Pub-
lications (SCP) and Multiple Country Publications
(MCP) in order to evaluate domestic versus interna-
tional collaborative efforts. Our study highlighted that
the methodological approach combined quantitative
bibliometric indicators with network visualization
techniques to provide a comprehensive overview of
the evolution, impact, thematic structure, and global
collaboration patterns in prostate cancer and bioinfor-
matics research over nearly three decades.

VOSviewer is a dedicated software application
used to build and display bibliometric networks, which
can be visualized as either density or network maps.
Density maps highlight areas with a high concentra-
tion of elements, such as frequently used keywords or
active countries, making it easy to identify research
hotspots. In contrast, network maps illustrate the
connections and interactions between nodes, such as
co-authorship among researchers or the co-occurrence
ofkeywords, thereby revealing collaborative structures
and thematic relationships. In prostate cancer research,
VOSviewer applied to visualize collaborative patterns
among countries, institutions, and authors, as well as to
map research trends and emerging topics. For example,
when clustering countries based on their collaborative
activities, each cluster represents a group of nations
that frequently work together on prostate cancer stud-
ies, with stronger co-authorship links indicating more
robust scientific partnerships. This visualization ap-
proach provides a clear and intuitive understanding of
the global landscape of research collaboration, helping
to identify leading contributors and the dynamics of
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international cooperation in prostate cancer and related
fields such as bioinformatics and artificial intelligence.
By mapping these networks, VOSviewer supports
the identification of influential countries, institutions,
and research teams, offering valuable insights into
how knowledge and resources are shared globally to
advance prostate cancer research (Figure 1).

Results

Main information Related Trend of study

of Prostate cancer and Bioinformatics

The Table presents a detailed summary of the main
bibliometric indicators related to the trend of study on
prostate cancer and bioinformatics from 1998 to 2025.
Over the course of this 27-year period, a total of 3,426
documents have been published across 961 distinct
sources, including journals, books, conference pro-
ceedings, and other scholarly outlets. The discipline has
demonstrated a robust annual growth rate of 18.42 %,
reflecting a steady escalation in research activity and
scholarly interest. The mean age of the documents is
5.65 years, indicating that a substantial portion of the
literature remains relatively recent. Furthermore, each
publication has garnered an average of 26.34 citations,
underscoring the significant scientific impact of the
research output. Collectively, these documents have
cited 168,883 references, reflecting the depth and ex-
tensiveness of supporting literature in this domain.

In terms of content, the dataset includes 23,845
Keywords Plus (automatically generated from article
references) and 6,754 author-provided keywords,
which reveals the wide thematic range and the diver-
sity of topics within the intersection of prostate cancer
and bioinformatics. The research output comprises
contributions from a total of 13,598 authors, with
only 101 individuals responsible for single-authored
publications. Correspondingly, merely 107 docu-
ments are single-authored, whereas the vast majority
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represent collaborative efforts, underscoring the co-
operative nature of research within this domain. On
average, each publication includes 7.21 co-authors,
and 21.04 % of the works result from international
collaborations, highlighting the global commitment
to advancing the understanding of prostate cancer
through bioinformatics methodologies. In terms of
document types, journal articles predominate with
2,675 entries, followed by 408 review articles, re-
flecting a considerable interest in synthesizing and
critically evaluating existing knowledge. Additionally,
there are 178 conference papers, indicative of active
dissemination and discourse at scientific meetings.
Other publication categories include book chapters
(25), editorials (50), letters (11), and notes (27). A
smaller number of entries fall under categories such
as conference reviews, data papers, errata, retracted
articles (14), and short surveys, further contributing to
the diversity of the publication landscape. Collectively,
these data demonstrate that research on prostate cancer
and bioinformatics constitutes a rapidly expanding and
collaborative field characterized by a broad spectrum
of publication types, substantial international engage-
ment, and increasing scientific influence as evidenced
by citation metrics.

Author Keywords related Trend of study

of Prostate cancer and Bioinformatics

Figure 2 displays a co-occurrence network visu-
alization created with VOSviewer, mapping the inter-
connections among author keywords in publications
related to “Prostate Cancer” and “Bioinformatics.” This
analysis draws from 3,426 English-language articles,
focusing on keywords that appear at least 15 times.
Of the 6,755 unique keywords identified, 86 met this
frequency threshold, highlighting their significance in
the field. Central nodes such as “prostate cancer” and
“bioinformatics” are the most prominent and highly
connected, reflecting their central role and strong as-
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Fig. 3. Annual Growth Publication Related Trend of study of Prostate cancer and Bioinformatics. Note: created by the authors
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sociations with other research terms. The visualization
organizes keywords into distinct, color-coded clusters,
each representing a major research theme.

The red cluster highlights computational and
omics-based approaches, featuring keywords like gene
expression, genomics, proteomics, machine learning,
deep learning, and transcriptomics, which underscore
the growing emphasis on data-driven bioinformatics
methods in prostate cancer research. The green cluster
is associated with tumor biology and immunology,
including terms such as tumor microenvironment,
immune infiltration, androgen receptor, and bladder
cancer, pointing to research on tumor characteristics
and immune interactions. The blue cluster focuses on
molecular mechanisms and cancer progression, with
keywords like apoptosis, methylation, migration, pro-
liferation, and epigenetics, indicating studies on the
biological pathways involved in cancer development
and spread. The yellow cluster centres on biomarkers,
clinical outcomes, and gene regulation, with terms
such as differentially expressed genes, IncRNA, hub
genes, and biochemical recurrence, reflecting efforts to
identify genetic markers for diagnosis and prognosis.
The purple cluster encompasses interdisciplinary and
comparative cancer research, linking terms like breast
cancer, pancreatic cancer, liquid biopsy, and targeted
therapy, which suggests the application of bioinfor-
matics across multiple cancer types. We highlighted,
this network map demonstrates the interdisciplinary
and complex nature of prostate cancer bioinformatics
research, emphasizing the importance of collaborative
and integrative approaches for advancing understand-
ing, diagnosis, and treatment in the field.

Publication Growth Patterns Over Time in

The Study of Prostate Cancer And Bioinformatics

The Figure 3 illustrates the annual scientific output
related to research on prostate cancer and bioinfor-
matics from 1998 through 2025. The X-axis denotes
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the publication year, while the Y-axis indicates the
number of articles published each year. Between 1998
and 2012, publication volume remained relatively low
and stable, with fewer than 100 articles annually. Be-
ginning around 2013, there was a gradual increase in
publications, which accelerated markedly from 2018
onward. This rising trend reflects growing academic
and clinical interest in applying bioinformatics ap-
proaches to prostate cancer research.

Publication activity peaked in 2023, with nearly
500 articles published, representing the highest an-
nual output in the period analyzed. This surge likely
corresponds to advances in genomics, big data analyt-
ics, and precision oncology tools relevant to prostate
cancer. A decline in publication numbers is observed
for 2025; however, this is probably attributable to
incomplete data collection for the ongoing year rather
than a true reduction in research activity. Overall,
the data demonstrate a strong upward trajectory in
scientific literature over the past two decades, under-
scoring the increasing significance of bioinformatics
in prostate cancer research and indicating a maturing
and expanding field.

Patterns of Publication Productivity

Based on Affiliations in Prostate Cancer

And Bioinformatics Research

We highlighted that the Figure 4 presents the pub-
lication trends of five prominent academic institutions
in the research area of Prostate Cancer and Bioinfor-
matics from 1998 to 2025. These affiliations include
Central South University, Fudan University, Huazhong
University of Science and Technology, Sichuan
University, and Southern Medical University. From
1998 to around 2011, publication activity from these
institutions was very limited or even absent, reflecting
that bioinformatics research in the context of prostate
cancer had not yet been extensively developed within
these universities.
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Fig. 4. Trends in research output based on institutional affiliations in prostate cancer and bioinformatics studies. Note: created by the authors
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A noticeable increase in publication output began
to emerge after 2012, with Huazhong University
of Science and Technology and Sichuan University
showing early contributions. Between 2018 and 2023,
a sharp and consistent rise in scientific production is
evident across all five institutions. This trend indicates
a growing institutional focus and investment in pros-
tate cancer and bioinformatics research. Among these,
Huazhong University of Science and Technology and
Southern Medical University led in total article output
by 2023, each contributing more than 200 publica-
tions. Fudan University and Central South University
followed closely behind, while Sichuan University
demonstrated steady and competitive growth through-
out the same period. We highlighted that this figure
illustrates the rapid acceleration of scholarly output
from leading Chinese academic institutions in recent
years, highlighting their growing global influence in
the integration of bioinformatics approaches in cancer
research. The data also suggest that these institutions
have established strong research infrastructures and
collaborations that support continued productivity in
this evolving scientific domain.

Trends in The Most Cited Countries

Contributing to Prostate Cancer

And Bioinformatics Research

According to our analysis we highlighted for Figu-
re 5 illustrates the global impact of research publica-
tions in the field of Prostate Cancer and Bioinformatics
by showing the number of citations received by each
country. The United States (USA) stands out signifi-
cantly as the most cited country, with a total 0f 32,046
citations, indicating its dominant role and leadership
in producing influential research in this area. This
suggests that a substantial portion of foundational
and high-impact studies originated from U.S.-based
institutions. China follows as the second most cited
country with 24,153 citations, reflecting the country’s
rapid growth and increasing prominence in cancer and
bioinformatics research. The significant citation count
also demonstrates that Chinese publications are being
widely referenced and recognized within the interna-
tional scientific community.

Other countries with notable citation counts include
Australia (7,815 citations), Germany (5,260), and
Canada (4,849), showing their active contributions

Most Cited Countries

USA

CHINA

AUSTRALIA _—®

GERMANY

£ cannon

:
UNITED KINGDOM
ITALY —_—
INDIA —D
FRANCE —®

KOREA —8
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Fig. 5. Most cited country related Trend of study of Prostate cancer and Bioinformatics. Note: created by the authors
Puc. 5. PacnpeneneHune no ctpaHam Havbornee LMTUPYEMbIX UCCIeA0BaHWI, NOCBSALLEHHBIX paKy NpeacTaTenbHOM Xenesbl
1 6uonHdopmatuke. MprMeyaHue: pUcyHoK BbINOMHEH aBTopamu

162

SIBERIAN JOURNAL OF ONCOLOGY. 2026; 25(1): 155-169



OB30PbI

Most Global Cited Documents

GILLIES RJ, 2016, RADIOLOGY

YOUNG MD, 2010, GENOME BIOL

TOMLINS SA, 2005, SCIENCE
BORGWARDT KM. 2008, BIOINFORMATICS _—

§ JIANG X, 2021, SIGNAL TRANSDUCT TARGET THER —_— 8

HU Z, 2018, NAT REV IMMUNOL

'WULFKUHLE JD. 2003, NAT REV CANCER

PETRICOIN lll EF, 2002, J NATL CANCER INST

ADALSTEINSSON VA, 2017, NAT COMMUN

KUMAR-SINHA C, 2008, NAT REV CANCER

4000 8000
Gilobal Citations

Fig. 6. Most Global cited document related Trend of study of Prostate cancer and Bioinformatics. Note: created by the authors
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and the relevance of their work in this field. Countries
such as the United Kingdom, Italy, India, France,
and Korea also appear in the top 10, although with
relatively lower citation counts (ranging between ap-
proximately 1,500-3,000). These figures suggest that
while research efforts are globally distributed, the most
impactful and widely cited studies are concentrated in
a few leading nations, particularly the USA and China.
This figure highlights the geographical distribution of
scholarly influence, emphasizing how certain countries
are shaping the global research landscape in prostate
cancer and bioinformatics through high-impact scien-
tific contributions.

Most Highly Cited Publications Focus

on Trends in Prostate Cancer

And Bioinformatics Research

Our analysis identified the most highly cited pub-
lications worldwide within the intersection of prostate
cancer and bioinformatics, highlighting the key articles
that have profoundly influenced the trajectory and de-
velopment of research in this domain. Leading the list
is the article by Gillies RJ (2016, Radiology), which
has amassed 6,356 citations, making it the most cited
work in this area. This suggests that the study provided
foundational contributions, likely offering critical in-
sights or methodologies related to cancer imaging or
radiogenomics pertinent to prostate cancer research.
Close behind are the publications by Young MD (2010,
Genome Biology) with 5,409 citations and Tomlins SA
(2005, Science) with 3,337 citations, both of which
likely played pivotal roles in establishing genomic and
molecular frameworks that advanced the integration
of bioinformatics into prostate cancer studies. Other
notable highly cited works include Borgwardt KM
(2006, Bioinformatics) with 1,940 citations, Seung X
(2021, Signal Transduction Targeted Therapy) with
1,271 citations, and Hu Z (2018, Nature Reviews
Immunology) with 1,091 citations. These publica-
tions underscore the significance of bioinformatics
tools, cancer signaling pathways, and immunological
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mechanisms within the broader context of prostate
cancer research (Figure 6).

Several earlier studies, such as those by Wulfkuhle
JD (2003) and Petricoin III EF (2002), continue to
receive substantial citations, reflecting their enduring
impact — likely in areas such as cancer biomarker dis-
covery and proteomics. This analysis highlights land-
mark publications that have substantially advanced
knowledge in prostate cancer and bioinformatics,
emphasizing the interdisciplinary nature of the field
that integrates oncology, genomics, immunology, and
computational biology.

Source production overtime related

Trend of study of Prostate cancer

and Bioinformatics

In this section, we analyze the sources of publica-
tion output related to prostate cancer and bioinfor-
matics (Figure 7). The data reveal that all journals
experienced a notable increase in publication volume
starting around 2016, with a pronounced surge after
2019. Among these, Frontiers in Oncology emerges as
the most prolific source, leading in cumulative pub-
lications by 2025 and underscoring its pivotal role in
disseminating research that integrates bioinformatics
within prostate cancer studies. Both Cancers and Fron-
tiers in Genetics also show strong upward trajectories,
reflecting heightened multidisciplinary engagement in
molecular genetics and computational biology applied
to cancer research.

Meanwhile, International Journal of Molecular
Sciences and Oncology Letters demonstrate steady
yet significant growth, particularly over the last five
years, indicating increased emphasis on molecular
investigations and the utilization of bioinformatics
tools in oncology. The Figure 7 underscores a clear
and accelerating trend of research activity in prostate
cancer and bioinformatics across several key scientific
journals, highlighting the expanding importance of
bioinformatics in advancing the understanding and
management of prostate cancer.
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Fig. 7. Source production overtime related Trend of study of Prostate cancer and Bioinformatics. Note: created by the authors
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Fig. 8. Corresponding author country related Trend of study of Prostate cancer and Bioinformatics. Note: created by the authors

Pwuc. 8. TeHgeHuun nccnegosaHuin no npobrnemam paka npeac
nybnvkauun. MNprumeyanve

Corresponding author country related Trend

of study of Prostate cancer and Bioinformatics

Figure 8 displays the distribution of research
publications by the corresponding author’s country,
distinguishing between Single Country Publications
(SCP) and Multiple Country Publications (MCP). This
visualization provides insight into the geographic land-
scape and collaborative patterns in prostate cancer and
bioinformatics research. China stands out as the top
contributor, producing the largest volume of publica-
tions, with a strong emphasis on SCPs. This suggests
that much of China’s research activity in this field is
conducted within national borders, with relatively lim-
ited international collaboration. In contrast, the United
States ranks second in total output but demonstrates a
more balanced mix of SCPs and MCPs, reflecting both
substantial domestic research and active engagement
in international partnerships.

Other countries, such as Italy, also make significant
contributions and participate in collaborative net-
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works, but the overall trend highlights that the United
States is a central hub for global cooperation, often
forming research alliances with numerous countries.
Despite high research productivity in both China and
the United States, studies indicate that institutional
and cross-country collaborations could be further
strengthened to enhance knowledge exchange and in-
novation. This pattern of publication and collaboration
underscores the importance of fostering international
partnerships to advance the field of prostate cancer
bioinformatics, as global cooperation can accelerate
scientific progress and improve outcomes through
shared expertise and resources

Trends in Scientific Output by Country

in Prostate Cancer And Bioinformatics Research

Figure 9 presents a visual and quantitative repre-
sentation of global scientific production in the field of
prostate cancer and bioinformatics, combining a world
map with a frequency table. The data clearly shows
that China is the leading contributor, with a total of
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11,354 scientific documents, significantly surpassing
all other countries. The United States follows as the
second most productive country, with 4,660 publica-
tions, reflecting its continued prominence in cancer and
biomedical research. Italy, the United Kingdom, and
India complete the top five, indicating strong involve-
ment from both European and South Asian regions.

Countries such as Canada, Germany, Iran, Spain,
South Korea, and Australia also show notable levels
of scientific activity, each contributing between 300
to 550 publications. Countries like Japan, Turkey,
Sweden, Brazil, and Austria follow with moderate
contributions, while a broader range of nations includ-
ing Argentina, Saudi Arabia, the Netherlands, and
several others demonstrate growing participation in
this interdisciplinary research area. The accompanying
world map uses a gradient of blue shading to visually
represent the volume of scientific output, with darker
shades indicating higher productivity. This allows for
an immediate geographic understanding of research
hotspots, which are prominently located in East Asia,
North America, and Western Europe. The figure as a
whole highlight the global interest and investment in
the intersection of bioinformatics and prostate cancer,
with China emerging as the central hub of scientific
output in this domain

Discussion

The bibliometric analysis demonstrates a vigor-
ous and rapidly growing research domain in prostate
cancer and bioinformatics spanning from 1998 to
2025. The publication of 3,426 documents across 961
distinct sources, combined with a substantial annual
growth rate of 18.42 %, reflects the escalating scien-
tific interest and investment in this interdisciplinary
field. An average citation rate of 26.34 per document
indicates the considerable impact and significance of
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these studies within the scholarly community. The
predominance of collaborative research, evidenced by
the high average number of co-authors per publication
and the relatively low proportion of single-authored
works, underscores the complex and multidisciplinary
nature of prostate cancer research, which frequently
necessitates expertise across oncology, genomics,
computational biology, and clinical sciences. While the
bibliometric findings highlight a robust and expanding
research landscape, several important considerations
merit attention. Notably, although the volume of pub-
lications and growth rate suggest increasing scientific
engagement, bibliometric indicators alone may not
fully reflect the quality or clinical applicability of the
research output. For example, citation metrics can be
affected by factors such as self-citation, publication
in high-impact journals, or focus on trending topics,
which do not necessarily correspond to substantive
advancements in patient care or translational outcomes
[13, 14].

The co-occurrence network of author keywords
further illustrates the thematic diversity and integrative
approach characteristic of this field. The identification
of five distinct thematic clusters — ranging from com-
putational and omics-driven methodologies to tumor
biology, molecular mechanisms, biomarkers, and
interdisciplinary cancer research — demonstrates how
bioinformatics serves as a critical nexus for advancing
understanding across multiple dimensions of prostate
cancer [14]. This multifaceted research approach not
only facilitates deeper insights into disease mecha-
nisms but also supports the development of precision
diagnostics and targeted therapies, reflecting the
translational potential of bioinformatics in oncology
[15, 16]. The temporal analysis of publication output
reveals a clear upward trajectory, particularly after
2013, with an accelerated increase post-2018 and a
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peak in 2023. This surge aligns with technological
advancements in genomics, big data analytics, and pre-
cision oncology, which have collectively transformed
prostate cancer research [15, 17]. The recent decline in
2025 publications likely reflects incomplete data rather
than a true decrease in research activity, suggesting that
the field’s growth trend remains strong. These findings
emphasize the dynamic evolution of prostate cancer
bioinformatics research, driven by continuous innova-
tion and expanding scientific collaboration [18].

Geographically, the United States and China domi-
nate both in publication volume and citation impact,
underscoring their leadership roles in shaping the
global research agenda. The U.S.’s balanced mix of
domestic and international collaborations contrasts
with China’s predominantly domestic research output,
indicating differing strategies in scientific engagement.
Other countries such as Australia, Germany, Canada,
and several European and Asian nations contribute
meaningfully, reflecting a globally distributed research
effort. The presence of smaller but active contribu-
tors through international collaborations highlights
the increasingly interconnected nature of prostate
cancer bioinformatics research, fostering knowledge
exchange and capacity building across regions [8, 19].
Overall, these patterns suggest that while leadership is
concentrated, the field benefits from broad, multina-
tional participation essential for tackling the complex
challenges of prostate cancer.

This bibliometric analysis provides an extensive
overview of research activity in prostate cancer and
bioinformatics from 1998 to 2025, encompassing
3,426 publications across 961 sources and demon-
strating a notable annual growth rate of 18.42 %. The
breadth of the dataset and the inclusion of various
publication types enable a thorough quantitative and
thematic exploration, such as the identification of
five principal research clusters and a detailed map-
ping of international collaboration, with 21.04 % of
studies involving cross-border partnerships. These
findings underscore the multidisciplinary and globally
interconnected character of the field, consistent with
trends observed in related bibliometric studies, which
highlight the increasing integration of artificial intel-
ligence, molecular biology, and imaging technologies
in prostate cancer research.

Nevertheless, certain limitations should be ac-
knowledged. Data for the most recent years, particu-
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Conclusion

Prostate cancer is a major global health concern
due to its complex biology and varied clinical out-
comes. Recent advances in bioinformatics — especially
in genomics, next-generation sequencing, machine
learning, and big data — have accelerated research,
enabling deeper insights into disease mechanisms,
improved diagnostics, and personalized therapies.
From 1998 to 2025, research output in prostate cancer
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ducing the most publications (mainly domestic) and
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surging after 2013 due to advances in genomics and
precision oncology.

5.James N.D., Tannock I., N'Dow J., Feng F., Gillessen S., Ali S.A.,
Trujillo B., Al-Lazikani B., Attard G., Bijay FE, Compérat E., Eeles R., Fat-
iregun O., Grist E., Halabi S., Haran A., Herchenhorn D., Hofman M.S.,
Jalloh M., Loeb S., MacNair A., Mahal B., Mendes L., Moghul M., Moore C.,
Morgans A., Morris M., Murphy D., Murthy V., Nguyen PL., Padha-
ni A., Parker C., Rush H., Sculpher M., Soule H., Sydes M.R., Tilki D.,
Tunariu N., Villanti P, Xie L.P. The Lancet Commission on prostate cancer:
planning for the surge in cases. Lancet. 2024; 403(10437): 1683—-722. doi:
10.1016/S0140-6736(24)00651-2.

6. Zhang S., Zhang T, Kinsella G.K., Curtin J.F. A review of the
efficacy of prostate cancer therapies against castration-resistant pros-
tate cancer. Drug Discov Today. 2025; 30(6): 104384. doi: 10.1016/j.
drudis.2025.104384.

SIBERIAN JOURNAL OF ONCOLOGY. 2026; 25(1): 155-169



OB30PbI

7. Bahmad H.F., Demus T., Moubarak M.M., Daher D., Alvarez
Moreno J.C., Polit F,, Lopez O., Merhe A., Abou-Kheir W., Nieder A.M.,
Poppiti R., Omarzai Y. Overcoming Drug Resistance in Advanced Pros-
tate Cancer by Drug Repurposing. Med Sci (Basel). 2022; 10(1): 15. doi:
10.3390/medscil0010015.

8. Adam A., Ras R., Bhattu A.S., Raman A., Perera M. “Researching
the Research” in Prostate Cancer: A Comparative Bibliometric Analysis
of the Top 100 Cited Articles in the Field of Prostate Cancer. Curr Urol.
2017; 11(1): 26-35. doi: 10.1159/000447191.

9.Zhu C., Yang J., Liu L., Li B., Sun T., Sheng W., He Q. Bibliometric
analysis of glycolysis and prostate cancer research from 2004 to 2024.
Discov Oncol. 2025; 16(1): 34. doi: 10.1007/512672-025-01790-2.

10. Hao P, Xin R., Li Y, Na X., Lv X. Developmental trends and
knowledge frameworks in the application of radiomics in prostate cancer:
a bibliometric analysis from 2000 to 2024. Discov Oncol. 2024; 15(1):
781. doi: 10.1007/512672-024-01678-7.

1. van Eck N.J., Waltman L. Software survey: VOSviewer, a computer
program for bibliometric mapping. Scientometrics. 2010; 84(2): 523-38.
doi: 10.1007/s11192-009-0146-3.

12. Aria M., Cuccurullo C. Bibliometrix: An R-tool for Comprehen-
sive Science Mapping Analysis. J Informetrics. 2017; 11: 959-75. doi:
10.1016/§.joi.2017.08.007.

13. Taquia-Faustino A., Alvitez-Temoche D., Mauricio F., Medina J.,
Espinoza-Carhuancho F., Mayta-Tovalino F. Trends, Collaborative Net-
works, and Impact of Infrared Thermography and Thermal Therapies

in Dentistry: A Bibliometric Study. J Contemp Dent Pract. 2024; 25(8):
803-808. doi: 10.5005/jp-journals-10024-3738.

14. Shahait M., Ibrahim S., Baqain L., Abdul-Sater Z. Bibliometric
analysis of focal therapy in prostate cancer research. BJUI Compass. 2024;
5(6): 602-609. doi: 10.1002/bco2.353.

15. Pettini F., Visibelli A., Cicaloni V., lovinelli D., Spiga O. Multi-
Omics Model Applied to Cancer Genetics. Int J Mol Sci. 2021; 22(11):
5751. doi: 10.3390/ijms22115751.

16. Medori M.C., Micheletti C., Gadler M., Benedetti S., Guerri G.,
Cristofoli F., Generali D., Donofiio C.A., Cominetti M., Fioravanti A.,
Riccio L., Bernini A., Fulcheri E., Calogero A.E., Cannarella R., Stuppia L.,
Gatta V., Cecchin S., Marceddu G., Bertelli M. Omics sciences and preci-
sion medicine in prostate cancer. Clin Ter. 2023; 174(Suppl 2(6)): 95-103.
doi: 10.7417/CT.2023.2476.

17. Borkar S., Chakole S., Prasad R., Bansod S. Revolutionizing On-
cology: A Comprehensive Review of Digital Health Applications. Cureus.
2024; 16(4): €59203. doi: 10.7759/cureus.59203.

18. Kim J., Kusko R., Zeskind B., Zhang J., Escalante-Chong R. A
primer on applying Al synergistically with domain expertise to oncology.
Biochim Biophys Acta Rev Cancer. 2021; 1876(1): 188548. doi: 10.1016/j.
bbcan.2021.188548.

19. Passas I. Bibliometric Analysis: The Main Steps. Encyclopedia.
2024; 4(2): 1014-25. doi: 10.3390/encyclopedia4020065.

Ioctynmna/Received 26.06.2025
Ono6pena nocne peuensuposanus/Revised 21.01.2026

Ipunsra k nyonukauun/Accepted 11.03.2026

ABOUT THE AUTHORS

Lalu Muhammad Irham, PhD, Assistant Professor, Head of Scientifict Publication, Faculty of Pharmacy, Universitas Ahmad Dahlan
(Yogyakarta, Indonesia). Author ID (Scopus): 57195464918. Researcher ID (WOS): GON-7984-2022. ORCID: 0000-0002-0091-
4887.

Wirawan Adikusuma, PhD, Assistant Professor, Researcher, Research Center for Computing, Research Organization for Electronics and
Informatics, National Research and Innovation Agency (BRIN) (Cibinong, Indonesia). Author ID (Scopus): 57194502515. Researcher
ID (WOS): AAI-2258-2019. ORCID: 0000-0001-9165-690X.

Sabiah Khairi, PhD, Assistant Professor, Researcher, Research Center for Computing, Research Organization for Electronics and
Informatics, National Research and Innovation Agency (BRIN) (Cibinong, Indonesia). Author ID (Scopus): 58036850700. Researcher
ID (WOS): MCY-5377-2025 ORCID: 0000-0002-4412-1176.

Syarifatul Mufidah, PhD, Assistant Professor, Lecturer, Faculty of Pharmacy, Universitas Ahmad Dahlan (Yogyakarta. Indonesia).
Author ID (Scopus): 57195618770. Researcher ID (WOS): OZE-3328-2025. ORCID: 0000-0002-8402-5760.

Rahmat Dani Satria, MD, PhD, Assistant Professor, Department of Clinical Pathology and Laboratory Medicine, Faculty of Medicine,
Public Health and Nursing, Universitas Gadjah Mada; Staff, Integrated Laboratory Installation, Dr. Sardjito General Hospital (Yogyakarta,
Indonesia). Author ID (Scopus): 57223022141. Researcher ID (WOS): AAP-6032-2021 ORCID: 0000-0002-7910-4325.

Eko Mugiyanto, PhD, Assistant Professor, Head of professional program, Department of Pharmacy, Faculty of Health Science, University
of Muhammadiyah Pekajangan Pekalongan (Pekalongan, Indonesia). Author ID (Scopus): 57217157918. Researcher ID (WOS): ABH-
5751-2020. ORCID: 0000-0001-9777-4800.

Indra Jaya, MD, Assistant Professor, Urology Division, Surgery Department, Arifin Achmad General Regional Hospital; Assistant
Professor, Faculty of Medicine, Universitas Riau (Riau, Pekanbaru, Indonesia); Assistant Professor, Faculty of Medicine, Universitas
Padjadjaran (West Java, Bandung, Indonesia). Author ID (Scopus): 57951946300. Researcher ID (WOS): JXM-0400-2024. ORCID:
0000-0002-7794-067X.

Darmawi Darmawi, PhD, Assistant Professor, vice dean, Faculty of Medicine, Universitas Riau (Riau, Pekanbaru, Indonesia). Author
ID (Scopus): 55414062100. Researcher ID (WOS): HGB-5380-2022. ORCID: 0000-0002-7794-067X.

Petrina Theda Philothra, MD, Clinician, Department of Rehabilitation Medicine, General Hospital Yogyakarta City (Yogyakarta,
Indonesia). Author ID (Scopus): 57883717600. ORCID: 0009-0007-7023-6851.

Desti Rahmawati, BSc Pharm, Pharmacist, Faculty of Pharmacy, Universitas Ahmad Dahlan (Yogyakarta, Indonesia). Author ID
(Scopus): 60217399900. ORCID: 0009-0007-9637-7812.

Siska Widiastuti, BSc Pharm, Pharmacist, Faculty of Pharmacy, Universitas Ahmad Dahlan (Yogyakarta, Indonesia). Author ID
(Scopus): 57222962150. ORCID: 0009-0004-7732-6583.

Putri Permata Suka Admanegara, BSc Pharm, Pharmacist, Faculty of Pharmacy, Universitas Ahmad Dahlan (Yogyakarta, Indonesia).
Author ID (Scopus): 60043056300. ORCID: 0009-0002-1197-6490.

Rista Yulianti, BSc Pharm, Pharmacist, Faculty of Pharmacy, Universitas Ahmad Dahlan (Yogyakarta, Indonesia). Author ID (Scopus):
60217399800. ORCID: 0009-0000-8763-5348.

Brilliant Citra Wirashada, MD, Lecturer, Department of Surgery, Faculty of Medicine, Universitas Muhammadiyah Surabaya (Surabaya,
Indonesia). Author ID (Scopus): 57214883073. ORCID: 0009-0006-2419-7380.

Baik Heni Rispawati, MSc, Assistant Professor, Institut Kesehatan YARSI Mataram (Mataram, Indonesia). Author ID (Scopus):
60217347800. ORCID: 0009-0007-0899-4141.

Rockie Chong, PhD, Researcher, Department of Chemistry and Biochemistry, University of California (Los Angeles, USA). Author
ID (Scopus): 55791357700. ORCID: 0000-0001-6736-9687.

CUBUPCKIM OHKONOTMMYECKW XXYPHAT. 2026; 25(1): 155-169

167



REVIEWS

AUTHOR CONTRIBUTIONS

Lalu Muhammad Irham: study conception and design, funding acquisition, manuscript writing, critical revision with the introduction
of valuable intellectual content.

Wirawan Adikusuma: computational analysis, manuscript writing, critical revision with the introduction of valuable intellectual
content.

Sabiah Khairi: computational analysis.

Syarifatul Mufidah: computational analysis, critical revision with the introduction of valuable intellectual content.

Rahmat Dani Satria: computational analysis, critical revision with the introduction of valuable intellectual content.

Eko Mugiyanto: critical revision with the introduction of valuable intellectual content.

Indra Jaya: critical revision with the introduction of valuable intellectual content.

Darmawi Darmawi: manuscript writing, critical revision with the introduction of valuable intellectual content.

Petrina Theda Philothra: critical revision with the introduction of valuable intellectual content.

Desti Rahmawati: manuscript writing, critical revision with the introduction of valuable intellectual content.

Siska Widiastuti: manuscript writing, critical revision with the introduction of valuable intellectual content.

Putri Permata Suka Admanegara: manuscript writing, critical revision with the introduction of valuable intellectual content.

Rista Yulianti: manuscript writing, critical revision with the introduction of valuable intellectual content.

Brilliant Citra Wirashada: manuscript writing, critical revision with the introduction of valuable intellectual content.

Baik Heni Rispawati: critical revision with the introduction of valuable intellectual content.

Rockie Chong: manuscript writing, critical revision with the introduction of valuable intellectual content.

All authors approved the final version of the manuscript prior to publication and agreed to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of any part of the work were appropriately investigated and resolved.

Funding

We express our sincere gratitude to the Directorate of Research and Community Service, Directorate Gen-
eral of Research and Development, Ministry of Higher Education, Science, and Technology of the Republic
of Indonesia, for their financial support of this study through Multi-Year Grant (Ongoing) No. 195/DST/C3/
DT.05.00/2026.

Conflict of interests

The authors declare that they have no conflict of interest.

CBEJEHUA OB ABTOPAX

Lalu Muhammad Irham, PhD, nouent, pykoBoauTesb OT/ea HaydHbIX MyOnuKaiui, hapManeBTnieckuii Gpakynbrer, YHUBEpCUTET
Axwmana Jlaxnana (r. Jxokbssikapra, Mugonesust). Author ID (Scopus): 57195464918. Researcher ID (WOS): GON-7984-2022. ORCID:
0000-0002-0091-4887.

Wirawan Adikusuma, PhD, nouenr, HayuHblii cotpyauuk, Hay4uHo-ucciaenoBatenbCKuid HEHTP BBIYUCIUTEIbHOM TeXHUKH, Hay4qHo-
HCCIIeIOBATENBCKAS OpPraHu3aLys ANeKTPOHUKN U nHpopMaTiky, HannonansHoe areHTcTBO HecnenoBanuii u nunosanuii (BRIN) (r. Uu-
6unonr, Munonesus). Author ID (Scopus): 57194502515. Researcher ID (WOS): AAI-2258-2019. ORCID: 0000-0001-9165-690X.
Sabiah Khairi, PhD, nouent, nayunslii corpyauuk, HayuHo-uccnenoBareiabCKuil LEHTP BBIYMCIMTEIbHOW TexHUKH, HaydHo-
HCCIIeJOBATENIbCKAsl OPTaHU3aLM AIEKTPOHUKY U MH(opMaTuky, HarmonansHoe areHTCTBO HecienoBanuid M nnHoBanuii (BRIN) (r. Yu-
ounonr, Uunonesus). Author ID (Scopus): 58036850700. Researcher ID (WOS): MCY-5377-2025. ORCID: 0000-0002-4412-1176.
Syarifatul Mufidah, PhD, nonent, npenonasarens, papManeBruueckuii paxynpreT, YHuBepcuteT Axmana Jaxmana (r. JKkokssikapra,
Wunonesus). Author ID (Scopus): 57195618770. Researcher ID (WOS): OZE-3328-2025. ORCID: 0000-0002-8402-5760.

Rahmat Dani Satria, MD, PhD, notienT kadeapb! KIIMHUUECKOM AaTOIOTHHU 1 1a00paTOpHOit MeUILIMHBI, (QaKyIbTeT MEANIMHEIL, 001Ie-
CTBEHHOTO 3/{paBOOXPAHEHUS] U CECTPUHCKOIO Jiena, YHuBepcHuteT ['apka Masia; coTpyIHUK HHTErpUPOBAaHHON 1a00PaTOPHOH yCTaHOBKH,
Bonbuuna obiero npoduiist gokropa Capmkuro (1. Jxokbskapra, Munonesus). Author ID (Scopus): 57223022141. Researcher ID
(WOS): AAP-6032-2021. ORCID: 0000-0002-7910-4325.

Eko Mugiyanto, PhD, nouenrt, pykoBoautesns npodeccnoHanbHON nporpamMMsl kKadeaps! GpapMannu, GpakyisTeT MEAULMHCKUX HayK,
Vuusepcuter Myxammazuu [examxanran [ekanonran (r. [lekanonran, Mugonesus). Author ID (Scopus): 57217157918. Researcher
ID (WOS): ABH-5751-2020. ORCID: 0000-0001-9777-4800.

Indra Jaya, MD, n1oueHT OTaeneHus yPOJIOTUH XUPYPTrUuecKkoro otesenus, [1aBHas paifonnas 6onbHuIA ApuduH AXMaJ; JTOLEHT,
MequuuHCKui dakynsret, Yuusepcurer Puay (Puay, r. [lexkauGapy, VHgoHe3us1); JOLEHT, MEIUUUHCKUH (haKyabTeT, YHUBEPCUTET
Mamkamxapan (3anaguas Ssa, r. baunynr, Ungonesust). Author ID (Scopus): 57951946300. Researcher ID (WOS): JXM-0400-2024.
ORCID: 0000-0002-7794-067X.

Darmawi Darmawi, PhD, nouent, 3amMecTuTens AeKkaHa MeIUIUHCKOTO (akynbrera, YHuBepeuter Puay (Puay, 1. [lexanbapy, Mumo-
nesust). Author ID (Scopus): 55414062100. Researcher ID (WOS): HGB-5380-2022. ORCID: 0000-0002-7794-067X.

Petrina Theda Philothra, MD, Bpau, otnenenue peaObuInTalrOHHOH MeauIHBL, boibHuULA 001iero npodusst roposna JHKoKbsKapTa
(r. xokpsikapra, Mugounesust). Author ID (Scopus): 57883717600. ORCID: 0009-0007-7023-6851.

Desti Rahmawati, BSc Pharm, gapmanesr papmanesruueckoro dakynsrera, Yausepeutetr Axmana Jaxmnana (r. Jxokbskapra, -
nonesus). Author ID (Scopus): 60217399900. ORCID: 0009-0007-9637-7812.

Siska Widiastuti, BSc Pharm, dpapmanest ¢papmanesruueckoro ¢paxysbrera, Yausepeuretr Axmana Jlaxmnana (1. J)xokbsikapra, Uumo-

168 SIBERIAN JOURNAL OF ONCOLOGY. 2026; 25(1): 155-169



OB30PbI

nesus). Author ID (Scopus): 57222962150. ORCID: 0009-0004-7732-6583.

Putri Permata Suka Admanegara, BSc Pharm, papmarieBt, papmaneBruueckuii paxynpret, YHuBepcuteT Axmana Jaxnana (r. xo-
kbsikapta, Mugonesus). Author ID (Scopus): 60043056300. ORCID: 0009-0002-1197-6490.

Rista Yulianti, BSc Pharm, papmaresr ¢papmaresruueckoro pakynsrera, YauepeuteT Axmana Jaxnana (r. Jpxokesikapra, MHgoHe3us).
Author ID (Scopus): 60217399800. ORCID: 0009-0000-8763-5348.

Brilliant Citra Wirashada, MD, npenogasarens kadexpbl Xupypriuu, MeAMIMHCKUH Qakynbret, YauBepcuteT Myxammasuu Cypabast
(r. Cypabast, Mnnonesus). Author ID (Scopus): 57214883073. ORCID: 0009-0006-2419-7380.

Baik Heni Rispawati, MSc, nouent, Uncruryt Kecexaran IPCU Marapawm (. Marapawm, Munonesust). Author ID (Scopus): 60217347800.
ORCID: 0009-0007-0899-4141.

Rockie Chong, PhD, nayunslii corpynuuk kadenps xumun u 6noxumun, Kanudopuuiickuii yausepcurer (T. Jloc-Aumkenec, CILA).
Author ID (Scopus): 55791357700. ORCID: 0000-0001-6736-9687.

BKNAQ ABTOPOB

Lalu Muhammad Irham: pa3pa6orka koHuenuuu u Ju3aifHa UCCIeaoBaHMs, IPUBICUCHHE (GUHAHCHPOBAHMS, HAIIMCAHNUE CTAThU,
KPUTUYECKUH IePecMOTpP C BHECEHUEM LIEHHOIO UHTEIIJICKTYalbHOTO COACPIKaHMSL.

Wirawan Adikusuma: BbIYMCIUTENIBHBIN aHAIN3, HATUCAHUE CTATbU, KPUTUUECKHUH IEPECMOTP C BHECEHUEM LIEHHOIO UHTEIIEKTY-
QJIBHOTO COJCPIKaHUS.

Sabiah Khairi: Beraucnutensublil aHamus.

Syarifatul Mufidah: BeruncinTenbHbli aHaIU3, KPUTHUECKUI IEPECMOTP C BHECEHUEM LICHHOIO MHTEIUIEKTYaJIbHOIO COAEPIKaHMUs.
Rahmat Dani Satria: BeruuciuTenbHblM aHATN3, KPUTUUECKUI IEPECMOTP C BHECEHUEM LIEHHOTO MHTEJUIEKTYaIbHOIO COJCPIKaHUs.
Eko Mugiyanto: xpuTHueCKHii IEpeCMOTP ¢ BHECEHUEM LICHHOTO UHTEIJUIEKTYalbHOIO COAEPKaHUS.

Indra Jaya: xputuueckuil nepecMOTp ¢ BHECEHUEM LICHHOTO MHTEIUIEKTYalIbHOIO COAEPIKaHMUS.

Darmawi Darmawi: Hanucanue cTaTbu, KpUTHUECKUH IEPECMOTP C BHECEHUEM LIEHHOTO UHTEIIEKTYaIbHOIO COJCPIKaHMUS.

Petrina Theda Philothra: xputuueckuii nepecMoTp ¢ BHECEHUEM LIEHHOTO UHTEIIIEKTYaIbHOIO COJCPIKAHMUS.

Desti Rahmawati: Hanucanue craTby, KPUTUYECKUN IEPECMOTP ¢ BHECEHHEM LICHHOT'O HHTEJUICKTYaIbHOIO COJICPIKAHUSL.

Siska Widiastuti: Hanucanue craTbu, KpUTUUECKUI IEPECMOTP C BHECEHUEM LIEHHOTO UHTEJIIEKTYaIbHOIO COJCPIKaHMS.

Putri Permata Suka Admanegara: Hanucanue ctaTbl, KPUTHUECKHU MEPECMOTpP ¢ BHECEHHEM LIEHHOI'O MHTEIUIEKTYalbHOIO CO-
JIepIKaHUsL.

Rista Yulianti: Hanucanue crarbu, KPUTUYECKUHN IEPECMOTP C BHECEHUEM LICHHOTO UHTEIIEKTYaIbHOIO COJCPIKaHUS.

Brilliant Citra Wirashada: nanucanue cTarbu, KpUTHYECKHI IEPECMOTP C BHECEHUEM LIEHHOT'O MHTEIICKTYAJILHOTO COJCPIKAHMUS.
Baik Heni Rispawati: kputuueckuii nepecMoTp ¢ BHECEHUEM LIEHHOTO UHTEJIJIEKTYalbHOTO COACPIKaHMSL.

Rockie Chong: Hanucanue craTbu, KpUTUYECKUH IEPECMOTP C BHECEHUEM LIEHHOTO MHTEIIEKTYaIbHOIO COJCPIKaHUS.

Bce aBrops! 0100pHiH GpHUHATIBHYIO BEPCHIO CTaThH Iepe]| MyOnnKanuei, BoIpa3iiii COIVIacHe HECTH OTBETCTBEHHOCTD 3a BCE aCIIEKThI
paboThI, MOIPa3yMEBAOLIYI0 HA/UIXKallee H3YUeHHEe U PELICHHE BOIPOCOB, CBSI3aHHBIX C TOYHOCTBIO M JOOPOCOBECTHOCTBIO JIFOOOH
4acTH pabOThI.

QDunancuposanue

Mbi gbipasicaem uckperH0 O1a200apHOCMb YAPasieHuo Uccied08aHuUll U 0OULECMBEHHBIX (20CYOAPCMBEHHBIX,
MYHUyunanvuwix) ycaye, I'enepanvuomy ynpaeienuio ucciedoganuil u paspabomox Munucmepcmea evicuieco
obpaszosanusi, Hayku u mexnonozutl Pecnyonuxu Unoonesus 3a ouHancogyro noooepiicKy 0anH020 UCCied08aHuUs.
8 pamkax mHozoremue2o epanma (deticmsyrowezo) Ne 195/DST/C3/DT.05.00/2026.

Kongpnuxkm unmepecos

Aemopwl 3as61510Mm 06 OMCYMCMEUY KOHDIUKMA UHMEPECOS.

CUBMPCKUM OHKONMOTUYECKWNI XKYPHATT. 2026; 25(1): 155-169 169



