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Abstract: Background: Inflammatory markers association with many diseases was the subject of 
many articles and reviews. This study presents a comprehensive bibliometric, review and 
visualization analysis of inflammatory biomarkers (IB) in the context of febrile seizure (FS) patients. 
Methods: The study focused on the IB in FS using (1) bibliometric analysis specific indicators and 
maps in order to analyze and present the network of authors, journals, universities, and countries, 
(2) automated literature screening and unsupervised clustering approach for filtering and topic 
cluster identification. Results: We conducted a literature mining search on FS research, specifically 
IB in the context of FS, using automated tool VOSViewer. The presentation and discussions on the 
resulted bibliometric maps and topic clusters offer a comprehensive overview, status and leading 
trends on existing research of inflammatory biomarkers in FS. Conclusion. The analysis using 
bibliometric and review with graphical presentations can be very useful in investigating and better 
understanding of the relationship of FS and IB. 
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1. Introduction 

The cumulative number of research documents in many research fields, in general, and 
particulary in febrile seizures (FS) field, is continuously increasing. Automated, interactive, flexible 
tools could be used by researchers to perform systematic literature review and bibliometric analysis. 

The current research aimed to perform a literature mining analysis on inflammatory biomarkers 
(IB) in the context of febrile seizure (FS). By analyzing the published documents and their citation 
and co-citation data, the current research themes present in inflammatory biomarkers in FS research 
were identified. Among the specific objectives of this analysis were: (i) assess the range of research 
topic, (ii) to identify which are the inflammatory biomarkers associated with febrile seizure discussed 
in the published literature; (iii) to identify who has driven this research; (iv) to assess what we can 
learn from this research; (v) to guide investigators potential research directions and potential 
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collaboration partners. To our knowledge, no previous bibliometric analysis of inflammatory 
(bio)markers in febrile seizure research has been performed. 

2. Materials and Methods 

In October 2020 we conducted literature search on Web of Science Core Collection (WoS) online 
databases to identify scientific contributions regarding febrile seizures and their association with 
inflammatory biomarkers. The search strategy included the terms “febrile seizures” alone and in 
combination with terms “marker” or “biomarker” and “inflamm*”. The asterisk was used to retrieve 
related/derivative words (inflammation, inflammatory, etc.). The search identified publications 
which contain the mentioned terms in their title or abstract or keywords. RC and BMN review the 
pool of documents selected by the automated review to reach a consensus on inclusion of the topic 
relevant ones. Discrepancies were sorted out with discussion. 

Characteristics of each publication identified from the search include beside publication title, 
abstract and keyword the following: authorship, document type, publication year, journal title, 
language, journal category, number of total citations. Data were extracted from WoS databases and 
exported as “tab-delimited text file” and “excel file” for additional processing. 

VOSviewer tool [1] was used to visualize and create network maps of the bibliometric indicators. 
Also, words from the title and abstracts were parsed, analyzed and visualized using this instrument. 

3. Results 

The literature search using VOSViewer resulted in 71 publications indexed in WoS, the earliest 
published in 1996. Contributions, in the field of febrile seizures and their association with 
inflammatory biomarkers, came from 114 institutions located in 18 countries/regions and were 
published in 579 journals. 

3.1. Distribution of Publications by Countrys/Regions, Institutions, Publication Journals 

International collaboration in the context of the analyzed studys was highlighted by constructing 
visualization maps of countries and institutions involved in inflammatory markers in febrile seizures 
researches. Collaboration analysis of countries/regions is presented in Figure 1. 

 

Figure 1. VOSviewer network visualization map (type of analysis: bibliographic coupling, weights—
documents) of countrys/regions involved in inflammatory markers in febrile seizures research. 
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Collaboration analysis of institutions is presented in Figure 2. Top 5 organizations by produced 
documents are Tehran Univ. of Medical Sciences (5 publications), Mario Negri Institute for 
Pharmacological Research (4 publications), University of California, Irvine (UCI) (4 publications), 
Ehime Univ. (4 publications), University of Social Welfare & Rehabilitation Sciences (4 publications). 

 

Figure 2. VOSviewer network visualization map (type of analysis: bibliographic coupling, weights—
links) of institutions involved in inflammatory markers in febrile seizures research. 

The publications on inflammatory markers in febrile seizures were published in 579 academic 
journals. Of this research journals, 21 had at least 20 citations and can be visualized in Figure 3. 

 
Figure 3. VOSviewer network visualization map (type of analysis: bibliographic coupling, weights—
links) of journals. 
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3.2. Inflammatory Markers in Context of Febrile Seizure Research 

Indices of the infammatory response (in the context of febrile seizures) identified by the 
literature mining are: (pro/anti inflammatory) cytokines such as interleukin (IL)-1β, IL-6, IL-8, IL10, 
IL-22, tumor necrosis factor (TNF)-α), neutrophil-to-lymphocyte ratio (NLR), mean platelet volume 
(MPV), platelet count (PLT), red blood cell distribution width (RDW). Their visual representation is 
depicted in Figures 4 and 5. 

 
Figure 4. Inflammatory markers in context of febrile seizure research (visualization using Monkey 
Learn tool). 

 

 
Figure 5. Inflammatory markers in context of febrile seizure research: visualization using 
VOSviewer. 
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4. Discussion and Conclusions 

Although pathogenic mechanisms of febrile seizures are unclear, experimental studies 
demonstrate that inflammation and inflammatory mediators are the main causes and propagators of 
febrile seizures [2]. New trends are targeting cytokines as more sensitive, yet more expensive 
biomarkers, in exploring febrile seizures, as evidenced by our bibliometric tool search. Our 
bibliometric analysis identified little evidence of studies on common inflammatory biomarkers in 
febrile seizures. 

Using of bibliometric analysis could guide researchers towards journals associated with the field 
of their research interest. Furthermore it could provide clues and facilitate links to other research 
centers with the same field of interest as we identified 5 main institutions (Tehran Univ. of Medical 
Sciences, Mario Negri Institute for Pharmacological Research, University of California, Irvine (UCI), 
Ehime Univ., University of Social Welfare & Rehabilitation Sciences) with activity related to 
inflammation and febrile seizures. 

Researchers should also consider combining different bibliometric, review and meta-analysis 
tools [3–7] for their literature mining research. 
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