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ABSTRACT
Objectives: The aim of this study was to examine trends in biomarker studies in Alzheimer's disease (AD)using bibliometric analysis.

Materials and methods: A bibliometric analysis was performed on research articles published about biomarkers in AD in the Scopus database. The
data was retrieved from January 1, 1970 to October 27, 2021, using the keywords “biomarker” or “biomarkers” and “Alzheimer” or “Alzheimer’s disease”
in the search bar.

Results: A total of 1,385 articles were included in the study. The first article was published in 1995. Most of the articles were written in English
[n=1,346 (97.18%)] and were from the United States of America (USA) [n=535 (38.62%)]. The most productive researchers and institutions were from
Sweden.

Conclusion: Since AD is a global health problem, developing countries, as well as developed countries, should be encouraged to participate in

biomarker studies on AD.
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Dementias are a group of brain diseases
that cause a decrease in cognitive functions.
Alzheimer’s disease (AD) is the most common
cause of dementia worldwide.!! The most common
reason for the first admission in AD is short-term
memory loss.”l The disease progresses with
changes in behavior and character; it also affects
other cognitive areas such as thinking, decision
making, and speaking. It eventually causes the
loss of mental function, making the individual
unable to perform daily activities.®! The definitive
diagnosis of AD is histopathological confirmation
in autopsy materials.! The diagnosis of AD in
clinical practice is based on the patient’s medical
history, clinical symptoms, and the exclusion
of other causes of dementia. Biomarkers and
structural imaging of the brain are also used in
diagnosis.®!
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A biomarker is defined as a “human or animal
biological property whose in vitro measurement
or identification is useful for the prevention,
diagnosis, prognosis, treatment, and follow-up
of human or animal diseases, as well as their
understanding”.® Amyloid beta-protein, total tau,
and phosphorylated tau as cerebrospinal fluid
(CSF) biomarkers, and brain imaging techniques
such as magnetic resonance imaging (MRI) or
positron emission tomography (PET), are used in
the diagnosis of AD."!

The Alzheimer’s Disease Guide covers
three stages of AD: preclinical, mild cognitive
impairment (MCI), and Alzheimer’s dementia. The
preclinical stage is a process that includes amyloid
deposition in the brain and some changes in nerve
cells, in which clinical symptoms are unclear. At
this stage, biomarkers are used for research, not
in clinical practice. High tau and decreased beta-
amyloid in CSF, decreased glucose uptake in PET,
and atrophy in some parts of the brain in MRI
are used as biomarkers in the MCI stage with
mild memory problems and Alzheimer’s dementia
stage with memory loss as well as other cognitive
and motor symptoms.® Even if some interventions
are implemented after the diagnosis of AD, it
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cannot be prevented or treated. Since pathological
changes begin before typical symptoms appear,
researchers have focused on biomarkers that can
be used in the diagnosis of AD, especially in the
preclinical stage.”

The aim of this study was to analyze global
developments in biomarker studies in AD globally.

MATERIALS AND METHODS

Bibliometric analysis was carried out
using data obtained from the Elsevier Scopus
database. The Scopus database was accessed
through the online library of Canakkale Onsekiz
Mart University. The data was retrieved from
January 1, 1970 to October 27, 2021, using
the keywords “biomarker” or “biomarkers” and
“Alzheimer” or “Alzheimer’s disease” in the
search bar. Since the Scopus database is updated
daily, data obtained in a single day was included
to avoid bias. The authors, journals, countries,
affiliations, funding sponsors, and publication
date of the articles were all examined. Citation
analyses were also performed. No country-year
distinction was made.

Statistical analysis

The graphics of the Scopus database were
used for visualization and also to create graphics
Microsoft Office Excel 2010 (Microsoft Company,
Seattle, USA) program was used. All of the
data in the study was presented in percentages,
numbers, and bar charts.

RESULTS

We reached a total 2,099 documents
as a result of our search. Reviews (n=381),
conference papers (n=81), and editorials (n=57)
were also frequently published documents, with
1,385 (65.99%) of them being articles. Only
articles were analyzed in our study as their
higher scientific value.

The first article was published in 1995,1% and
the number of publications has increased since
2000, as shown in Figure 1.

Most of the articles were written in English
(n=1,346, 97.18%). Also French, Spanish,
Chinese, German, Japanese, Russian, Czech,
Dutch, and Hungarian were the top 10 preferred
languages.
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The majority of the articles were written by
authors from institutions based in the United
States of America (USA) (n=535, 38.62%), the
United Kingdom, and Germany were among the
top three countries. Sweden, China, France,
[taly, Spain, Netherlands, and Canada were
in the top 10 countries on Alzheimer’s and
biomarker research. 841 (60.72%) of the articles
were published in open access (OA) journals.
Most of the articles were in the fields of medicine
[n=965 (66.4%)] and neuroscience [n=678
(48.95%)] as well as biochemistry, genetics, and
molecular biology [n=337 (24.33%)].

The most frequent keywords were ‘Alzheimer’s
Disease’ (n=1,251), ‘Human’ (n=1,201), ‘Article’
(n=1,115) and ‘Biological Marker’ (n=1,029).

The National Institute on Aging (n=348),
the National Institutes of Health (n=345), and
The United States Department of Health and
Human Services (n=198) were the major funding
sponsors. A total of 858 (61.94%) publications
were funded by any affiliations.

The highest number of articles on the
topic of Alzheimer’s and biomarkers were
published in the journals Journal of Alzheimer’s
Disease (n=199), Alzheimer’'s and Dementia
(n=55), Alzheimer’'s Research and Therapy
(n=42), Alzheimer’'s and Dementia Diagnosis
Assessment and Disease Monitoring (n=41), and
Neurobiology of Aging (n=40). The number of
documents per year by source and comparisons
of the number of document counts for up to
five sources was given in Figure 2.

Kaj Blennow (Sweden) (n=72) and Henrik
Zetterberg (Sweden) (n=70) were the most
productive researchers on Alzheimer’s and
biomarker research. Sweden and the United
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Figure 1. The number of publications over the years.
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Figure 2. The most publishing journals on Alzheimer and biomarker studies.

Kingdom were the most productive countries
in top-ranked affiliations on Alzheimer’s and
biomarker research, as shown in Table 1. There
were no developing countries among the top 10
affiliations.[10-1°)

Citing analysis

One hundred fifty-four (11.11%) of the articles
had not yet been cited. Randall J. Bateman from
Washington University School of Medicine in

Table 1. Top 10 affiliations on Alzheimer’s disease and biomarkers research

Affiliation Country Number of articles

University of Gothenburg Sweden 115

UCL Queen Square Institute of Neurology United Kingdom 100

Sahlgrenska Academy Sweden 95

University College London United Kingdom 80

Sahlgrenska University Hospital Sweden 80

Institut national de la santé et de la recherche médicale (Inserm) France 66

Vu University Medical Center Holland 60

University of California, San Francisco USA 60

Massachusetts General Hospital USA 59

Lund University Sweden 52

UCL.: University College London; USA: The United States of America.
Table 2. Citation analysis of the top 10 cited papers on Alzheimer’s disease and biomarkers research
Authors Year  Source Number of Open

citations access

Bateman et al.,! 2012 New England Journal of Medicine 2,058 Yes
Shaw et al.,? 2009  Annals of Neurology 1,418 Yes
Hansson et al.,!’¥ 2006 Lancet Neurology 1,229 Yes
Mattsson et al.,™¥ 2009 Journal of the American Medical Association (JAMA) 833 Yes
Haes et al.,® 2005 Journal of the American Chemical Society 751 No
Georganopoulou et al.,!' 2005  Proceedings of the National Academy of Sciences of the United States of America 722 Yes
Cogswell et al.,!'”! 2008 Journal of Alzheimer's Disease 659 No
Hensley et al.,"% 1995  Journal of Neurochemistry 655 No
Tapiola et al.,!8 2009  Archives of Neurology 602 Yes
Lannfelt et al.,*") 2008 The Lancet Neurology 577 No




St. Louis (USA) was ranked first on the list of the
most cited authors. Table 2 shows that the most
cited articles were published in OA journals.

DISCUSSION

The evaluation of scientific productivity can
be determined by using bibliometric studies.
Top productive authors, affiliations, countries,
etc. can all be evaluated using this method. The
number of bibliometric analyzes has recently
increased in the medical field. Bibliometric
analyzes can be performed using pre-existing
databases of publications on a subject, or they
can be performed using datasets created by
the researchers themselves, based on their
preferences. The Web of Science, Scopus, and
Medline are the most widely used bibliometric
databases.?027 We preferred the Scopus
database as it contains over 30,000 peer-
reviewed journals from wvarious disciplines
(life sciences, social sciences, physical sciences,
and health sciences).

In previous bibliometric studies,??! images were
created using additional programs (e.g., VOS
viewer), but in our study, visualization was created
solely using ready images and graphics from the
Scopus database.

Although there are bibliometric studies on
AD in the literature, no bibliometric analysis
of publications on biomarkers in AD has been
published to date.[?8-31

In all studies, the language of publication
was generally English, and the most preferred
language was also English (n=1,346, 97.18%) in
our study.?® This is because English is the most
commonly used language in scientific literature.

While the first publications with Alzheimer’s
and biomarkers keywords in PubMed Medline
were published in 19831¥233 and in 1991 in
Web of Science,®¥ the first publication with
the same keywords in our study according to
Scopus was published in 1995.11% The fact that
different journals are included in the databases
may explain why the results differ between the
three databases. According to the search of all
three databases, the number of publications
with the keywords Alzheimer’s and biomarkers
has increased since the 2000s.

In all studies, the USA consistently ranks first
in scientific productivity.?® The USA similarly
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ranked first in the list of publications made by
the country in our study. However, it was seen
that the first institution was from Sweden and
the second one was from England according to
the top-ranked institutions in productivity. The
top 10 countries in the ranking of biomarker
studies in AD were developed countries while
developing countries were not included in
the top 10. Although 858 publications were
not funded by any sponsor, the most funded
sponsors were The National Institute on Aging
[n=348], the National Institutes of Health
[n=345], and The United States Department of
Health and Human Services. This is thought to
be because researchers in developed countries
have easier access to resources. Alzheimer’s
disease is a major health issue all over the
World, and it imposes an economic burden
on countries. Therefore, biomarker studies
for disease prevention and early diagnosis in
developing countries should be supported, and
researchers should focus their research on this
area.

Nonetheless, the current study has limitations.
Since the Scopus database was only used for
research purposes, a bias may have occurred in
this study. Studies in journals that are not indexed
in the Scopus database, and also publications in
local journals that are not listed in international
indexes, could not be included. Consequently, we
cannot claim that our study on Alzheimer’s and
biomarkers using a single database represents the
entire literature.

In conclusion, although bibliometric analyses
are the subject of social sciences, they have
recently become more common in the field of
medicine. As a result of our study, it has been
observed that the number of publications in
developing countries is low. Biomarker studies
should be supported because AD is a global
health problem that requires collaboration from
all countries. We believe that biomarker studies in
Alzheimer’s disease should be guided, especially
in developing countries, based on the bibliometric
analysis we conducted in this study.

Ethics Committee Approval: Since this was
not a human or animal study, the ethical committee
approval was not required. The study was conducted
in accordance with the principles of the Declaration of
Helsinki.
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