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ABSTRACT

This bibliometric analysis aimed to assess the landscape of research on statin-associated autoimmune myopathy
(SAAM), focusing on publication trends, contributors, and implications for further investigation. Access to the Scopus
and Web of Science databases was obtained through institutional login credentials. An advanced search using keywords
"statin associated autoimmune myopathy" or "SAAM" was conducted. Data were collected from 2003 to 2022 and
analysed using the Biblioshiny package in R-Studio. A total of 110 publications were identified, involving 418 authors.
The analysis revealed a steady increase in publication activity on SAAM, particularly notable in 2017, 2020, 2021, and
2022, with a peak of 13 publications in certain years. However, no publications were recorded in 2014. The accumulated
citations from 2003 to 2022 totalled approximately 3,000, indicating a sustained interest in the topic. Statins, being first-
line drugs for conditions like hyperlipidemia, diabetes mellitus, cardiovascular diseases, obesity, and cancer, underscore
the importance of vigilant monitoring for associated adverse events. The analysis highlights the need for further research
on SAAM, a drug-related adverse reaction, due to the widespread use of statins and their association with comorbidities.
Understanding and monitoring SAAM is crucial for patient safety, and further investigation is needed to understand its
mechanisms and risk factors.
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INTRODUCTION

Statins are a class of medications that reduce blood levels
of triglycerides and cholesterol by blocking HMG-CoA
reductase, an enzyme involved in the rate-limiting stage of
cholesterol synthesis. Patients taking statins are
approximately 2-20% more likely to develop toxic
myopathies, which often disappear after the statin is
stopped.! Recently, statin use has been linked to immune-
mediated necrotizing myopathy, which is often treated
using immunosuppressants. Anti-HMGCR myopathy, also
known as statin-associated autoimmune myopathy
(SAAM), is an uncommon type of immune-mediated

muscle injury in patients taking statins. The proximal
muscles (shoulders, upper arms, thighs) on both sides of
the body are badly weak, there are chronic symptoms even
after stopping the offending statin medication, there are
exceptionally high levels of creatine kinase (CK) produced
by the breakdown of skeletal muscle, and there are
persistent symptoms and CK elevation are the signs of the
SAAM. After discontinuing the offending statin, the other
types of muscle damage (myopathy) caused by statins
typically disappear. It may present as mild joint pain and
rashes. SAAM treatment includes stopping statins and
recommending immunosuppressants,  corticosteroids,
immunoglobulin, and other therapies.? The bibliometric
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analysis was conducted for analysing large data on this
specific topic in the area of the publication, citations,
researchers, top journals, and country wise publications.

METHODS

A login from the institution is necessary to access the
Scopus and Web of Science databases. An "Advanced
Search™ was started using the keyword "statin associated
autoimmune myopathy" or "SAAM". The planned search
was carried out using the phrase (Statin associated
autoimmune myopathy) for retrieving all publication-
related information from both databases. All data "Text"
files were downloaded and imported into R-studio. The
bibliometrics package” was loaded before the
"Biblioshiny" function, and then the biblioshiny function
was run. Text files were imported through the Biblioshiny
panel. The required graphs, tables, and charts for
additional research were obtained following a query. Some
graphs were obtained by using wisdom ai by using the
keyword and, the data were collected in the forms of
graphical presentations.

From the wisdom Al application, papers that have dealt
with statin-related autoimmune myopathy were enrolled
from 2002 to 2022, and an increase in publication activity
was noted in the years 2017, 2020, 2021, and 2022, with a
maximum of 13 publications; in 2014, no publications
related to the topic were seen.

OVERVIEW

From 2003 to 2022, approximately 3,000 citations were
gathered from the databases, comprising 110 publications.
In total, 418 authors contributed to these studies, with each
author contributing a different amount to publications
worldwide. The mean number of citations per year among
these years showed a consistent range between 2 and 3.

Publication Activity 10Years ¥

Figure 1: Publication of the studies related to the
SAAM in year of 2013-2022.

Figure 1 shows the publication activity of the articles,
which can be assessed from different perspectives. Papers
related to statin-related autoimmune myopathy were

enrolled from 2003 to 2022, and an increase in publication
activity was noted in 2017, 2020, 2021, and 2022, with a
maximum of 13 publications; in 2014, no publications
related to the topic were noted.

Citations Trend 10 Years ¥

Figure 2: Citations used for SAAM in the year.

In this graph, citation trend as follows 2004- 66, 2005- 56,
2006- 77, 2007-59, 2008- 62, and 2020-286, 2020- 256,
2021- 249 respectively. Citation trend reports are useful
for monitoring research progress over time. Research
fronts, authors, institutions, regions, journals, publication
years, and title-level data are all available for reports. To
provide additional details and data transparency, the graph
for the trend calculations included both normalized and
raw data. In this analysis, 2020 had the most citations (286
articles), and 118 articles had a modest decline.

375 Researchers across 29 countries
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Figure 3: Researcher whom have worked on SAAM
across the nations.

This data showed the 375 researchers across 29 countries,
according to the country, India had two publications and
four researchers; Australia had 10 publications and 18
researchers; South Korea had two publications and six
researchers; Pakistan had one publication and one
researcher; Egypt, South Africa, and Chad had one
researcher and one publication; Brazil had two
publications and five researchers; Argentina had one
publication and four researchers; Spain had five
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publications and 31 researchers; France had six
publications and 20 researchers; and ltaly had four
publications and 29 researchers.
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Figure 4: Prominent journals that published relevant
SAAM studies.

OA Growth Over Years

Il 0A Share M Non-OA Share

0A vs Non-0A %

Figure 5: Open access and non-open access journals
related to SAAM studies.

The most widely read journals for this subject were
displayed in a pie chart. These journals included case
reports in rheumatology, the American research journal of
medicine and surgery, the Korean journal of acupuncture,
and clinical medicine insights case reports.

The bar graph illustrates the percentage of research articles
on this subject that were free to access and those that
require subscription and were denoted as open access (OA)
and non- open access (non-OA) respectively. In this bar
graph, 2003 and 2009 showed the complete open access
article (100% OA publication share) contributed to 1 OA
publication and 2010 showed 100% non-OA publication
share. Currently, 2022 9 OA publication contributed
69.2% share and 4 non-OA publication that defined 30.8%
share. Based on their overall research output, the
institutions were ranked as the top institutions showed in
this pie chart. National Institute of health showed 11
publications (10.8%) and Vall d’ Hebron Hospital
universetari represented 3 publication (2.9%).
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Figure 6: Institutes that have worked on and
published studies on SAAM.

Table 1: Publication of the studies along with the year, journals name and authors.

: Cited current publication author name  Year

Journals name

1 Almadhoun et al® 2022 Cureus

2 Mendez et al* 2022 ACR open rhuematology

3 Yeo et al® 2022 Cureus

4 Escher et al® 2022 Cureus

5 Liuet al’ 2022 Journal of the endocrine society

6 Joudeh et al® 2022 Case reports in rheumatology

7 Barrons et al® 2022 Journal of pharmacy practice

8 Mammen et al*° 2022 Rheumatic disease clinics of North America
9 Reddy et al** 2022 Reumatologia/ Rheumatology

10 Sharma et al*? 2022 Cureus

11 Wei et al*® 2022 Arthritis and Rheumatology

12 Jaffry et al** 2022 Journal of the American college of cardiology
13 Patel et al? 2022 Southern medical journal

14 Close et al*® 2022 Rheumatology (Oxford, England)

15 Tsui et al'® 2021 Journal of vitreo retinal disease

16 Webster et al*’ 2021 Case reports in rheumatology

17 Nemati et al® 2021 Cureus

Continued.
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https://www.wizdom.ai/publication/10.1210/JENDSO/BVAC150.487/title/odp136_a_rare_case_of_necrotizing_myopathy_after_statin_use
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Cited current publication author name Year

Journals name

18 Cha et al*® 2021
19 Safi et al*® 2021
20 Aijaz et al* 2021
21 Sharma et al® 2019
22 Khan et al? 2019
23 Saleh et al?* 2019
24 Dio et al?® 2019
25 Pogosky et al? 2019
26 Dixit et al? 2018
27 Villa et al®® 2018
28 Caughey et al*® 2018
29 Calloghan et al*® 2018
30 Khambhati et al3! 2017
31 Sweidan et al®? 2017
32 Hussenbux et al® 2017
33 Tiniakou et al® 2017
34 Nazir et al® 2017
35 Mammen et al° 2017

Table 1 displayed the publication of current articles by
year, indicating the number of articles published each year,
and associated author works, along with the names of
journals that have published relevant work more
frequently.
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Figure 7: Most commonly used keywords used for
searching.

It represented the most frequently used search terms for
this topic are displayed in the word cloud. Many research
disciplines are represented by text colours. The colours
blue, orange, dark green, purple, sky blue, and green were
used to depict diseases, biomolecules, places, chemical
substances, general topics, and topical information,
respectively.

DISCUSSION

Our bibliometric examination of the literature on statin-
associated autoimmune myopathy from 2003 to 2022
showed an increase in the annual scientific output of about
10,755, with an absolute amount of 109 papers over the

Cureus

Journal of the endocrine society

Chest journal

Journal community hospital internal medicine
prespective.

Rheumatology (Oxford, England)

Journal of the Saudi Heart Association
Annals of internal medicine

Gastroenterology

Case reports in rheumatology

Acta myologica

JAMA internal medicine

Expert review of clinical immunology
Journal of the American college of cardiology
Clinical medicine insights case reports
British journal of hospital medicine

Current opinion in rheumatology

JCR journal of clinical rheumatology

Current opinion in rheumatology

years, with an appearance in 2017, 2020, and 2022. More
than 14 documents will be published in 2022, highlighting
the occurrence of these events. Case reports, systematic
reviews, case series, treatment management, diagnosis,
and surgical aspects of the disease are covered in
approximately one-third of all published articles. These
articles have been edited and published in high-ranking
journals with a significantly better impact factor. In 2018,
there was a sharp decline in the number of publications on
SAAM. Publication activity is regarded as a metric for
elucidating an author's or term's research activity, as it
appears in a scientific publication. Overall, it showed the
number of year-wise publication outputs of the keyword in
different access categories, and the study showed the
highest number of articles in 2022 and fewer articles in
2003. The percentage of research articles on this subject
that were free to access and those that require subscription
and were denoted as open access (OA) and non- open
access (non-OA) respectively and this analysis also
estimated it with full OA in 2009 and recently 2022
showed 9 articles to OA.3¢

The graph of the citation trend depicts the pattern of this
subject's mentions by researchers over time based on
keywords used in publications. Reports on citation trends
are helpful for tracking the development of research over
time. Reports can include information on research fronts,
authors, institutions, locations, journals, publication years,
and title-level data. The graph for the trend calculations
contained both normalized and raw data to provide more
information and data openness. Citation trends were
highest in 2020 and lowest in 2004.

Second, regarding the geographical distribution of the
scientific publications and authors contributing to it,
Australia showed the highest number of 10 publication
followed by France, Italy 6, Italy 4 and India had 2
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publications respectively. The highest number of
publications by the authors in this field was by Italy (29
researchers), France (20 researchers), Australia (18
researchers), and the lowest number was by Pakistan (1
researcher). Thus, it can be claimed that Australia, France,
Argentina, and Italy have both a significant statistical
scientific output and an efficient collaborative networking
capability that is not spread but rather selected. Asia needs
to increase its visibility on SAAM and create more
publications on the topic as it lags behind the European and
American areas. This shows that there is a dire need for
more researchers globally to work on the relevant topic.
The study also represented the top journals, top
researchers, publishers, and institutions who worked on
this topic of interest. The use of bibliometric analysis by
researchers has increased in recent years. A popular and
accurate method for analysing enormous amounts of
scientific data is bibliometric analysis.®” However, its use
in business research is somewhat new and frequently
underdeveloped. These analyses were used to monitor the
output and influence of authors and researchers. This can
support funding and grants as well as tenure and
promotion. The determination of journal impact factors,
which might assist in choosing which journal to publish in,
is also performed using bibliometrics.38:3

The handling and quantitative analysis of scientific
publications falls under the purview of bibliometric
studies. They fall within the umbrella of the so-called
"social studies of science," with science policy serving as
one of the primary application areas. These studies
effectively supplement expert opinions and judgements,
offering unbiased and practical instruments for assessing
the outcomes of scientific investigations. However,
considering the influence of these assessments on the
distribution of research funding and even on the
professional careers of researchers, it is crucial to be fully
aware of the properties of bibliometric indicators and the
restrictions placed on their application.*

This bibliometric analysis often leads to the estimation of
the number of studies that have been conducted on SAAM,
retrieving a large amount of data from the entire world
with the list of publications, researchers, and citations.
However, the underlying mechanism by which statins
cause statin-associated autoimmune myopathy remains
unknown. In individuals with genetic susceptibility,
SAAM may be the cause of this increase in HMG-CoA
reductase synthesis and the related aberrant protein
processing. Theoretically, this aberrant processing causes
the production of antibodies that target HMG-CoA
reductase protein, leading to SAAM.

Another idea holds that when statin drugs bind to the
HMG-CoA reductase protein, the protein's structure may
be altered, exposing immune system-intolerant antigens
and leading to the formation of antibodies. The majority of
patients were treated with immunosuppressive agents;
predisone was considered as the first-line drug along with
the supplementation of steroids such as methotrexate,

mycophenolate, azathioprine, intravenous
immunoglobulin, or rituximab. Some cases have reported
the potential benefits of cyclosporine. Patients with
hyperlipidaemia were treated with fenofibrate or
ezetimibe, starting with lower and intermittent dosing until
they did not cause any side effects.24142

Using a scientific technique called literary synthesis;
researchers can closely examine important areas of
medical research and obtain an overview of the landscape
of published literature. Bibliometric techniques have
developed to the point that they are now thought of as high-
quality, trustworthy, and educational tools for keeping
track of university departments and institutes, as well as
for gauging research performance.*? The most commonly
and frequently used journal for publication was found to
be a cureus journal that showed 14 publications from 33
recent publications and the case report of rheumatology
placed two publications. This showed that the cureus
journal was the one who easily accepted the relevant novel
articles and moved further for publication. This was the
first investigation of a specific drug-related adverse
response, and it revealed that only 109 publications had
been published, which is a much smaller number of cases
than previously reported. The drawback of the analysis
was that the journal impact factor was not recorded, and
the findings of this study offer preliminary proof that a
journal's impact factor may not always be significantly
influenced by highly cited papers.

CONCLUSION

This study represents the first examination of the
relationship between statins and autoimmune myopathy,
providing an overview of current trends and criteria for
bibliometric evaluations of SAAM publications. The
surprising conclusion that results from this finding is that it
is not always appropriate to use the journal impact factor
as a gauge of an institute's and author’s level of publication
success. This conclusion may have substantial
ramifications for future research, policy, and practise in the
fields of bibliometrics, scient metrics, information science,
and publications studies. In essence, our study serves as a
foundational resource for researchers, clinicians,
policymakers, and other stakeholders invested in
advancing our understanding of SAAM and its
implications for clinical care. Through continued
collaboration and innovation, we can strive towards better
elucidating the complexities of SAAM and ultimately
improving the lives of affected individuals.
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