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Abstract

A documentary review was carried out on the production and publication of research papers related to
the study of the variable Tyrosine Kinase and Oncology. The purpose of the bibliometric analysis
proposed in this document is to know the main characteristics of the volume of publications registered
in Scopus database during the period between 2016 and 2021, achieving the identification of 739
publications. The information provided by said platform was organized by means of tables and figures
categorizing the information by Year of Publication, Country of Origin, Area of Knowledge and Type
of Publication. Once these characteristics were described, the position of different authors regarding the
proposed topic was referenced by means of a qualitative analysis. Among the main findings of this
research, it is found that Brazil, with 368 publications, was the country with the highest production in
the Latin American community. The Area of Knowledge that made the greatest contribution to the
construction of bibliographic material referring to the study of the new Tyrosine Kinase Inhibitors and
their use in Oncological treatments was the area of Medicine with 495 published documents, and the
Type of Publication that was most used during the period indicated above was the Journal Article, which
represents 75% of the total scientific production.

Keywords: Tyrosine Kinase Inhibitors, Oncology, Medicinal Chemistry.

l. Introduction signals by intervening in various normal
regulatory processes (Calles et al., 2019).
Tyrosine kinase inhibitors show positive results
compared to chemotherapies in the treatment of
cancer patients, such as the evaluated cases of

Tyrosine kinases are enzymes that catalyze the
transfer of phosphates from adenosine
triphosphate to certain proteins and play a
central role in the modulation of cell growth
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patients with advanced thyroid cancer who have
developed resistance to radioactive iodine
treatment (Schneider et al., 2012).

The use of Tyrosine Kinase Inhibitors in
oncology patients is carried out with the purpose
of achieving the greatest possible effectiveness
with the minimum percentage of iatrogenic
toxicity in the treatment of cancer (Dominguez,
2019). In addition, their effects on the organism
have been the subject of study by health
professionals, who have analyzed the main
effects they produce. It has even been ruled out
that it causes pathologies associated with
malnutrition, by means of studies which
determine that 21% of the patients to whom this
drug is administered present ~moderate
malnutrition and 74.2% weight loss after six
months of treatment, but in none of the cases did
the patients present BMI < 18.5 kg/m2 (Higuera-
Pulgar et al., 2019). Therefore, it is of great
importance to know the current state of scientific
production regarding the topic proposed in this
article, in order to describe the main
characteristics of the volume of publications
carried out in high impact journals indexed in
Scopus and thus constitute important material in
the generation of new knowledge recognizing
the importance of finding new and better
alternatives in the treatment of diseases such as
cancer. For this reason, the present document
review has been proposed with the purpose of
answering the question: How has been the

production and publication of research papers
related to the study of the variable New Tyrosine
Kinase Inhibitors in the treatment of cancer
during the period 2016-2021?

2. General Objective

To analyze from a bibliometric and
bibliographic perspective, the production of
high impact research papers on the variable
Tyrosine Kinase Inhibitors and Oncology during
the period from 2016 to 2021.

3. Methodology

Quantitative analysis of the information
provided by Scopus is performed under a
bibliometric approach on the scientific
production related to the study of the New
Tyrosine Kinase Inhibitors and their application
in the area of Oncology. Likewise, it is analyzed
from a qualitative perspective, examples of
some research works published in the area of
study mentioned above, from a bibliographic
approach to describe the position of different
authors on the proposed topic.

The search is performed through the tool
provided by Scopus and the parameters
referenced in Table 1 are established.

Table 1. Methodological design.

PHASE DESCRIPTION CLASSIFICATION
Published  documents
whose study variables are
related to the study of the
importance of Financial
Education in  Basic
Data was collected Education.
using the Scopus web | Research papers
PHASE 1 | DATA page  search  tool, | published during the
COLLECTION through which a total of | 2016-2021 period.

48 publications were
identified.

Limited to Latin
American countries.
Without distinction of
area of knowledge.

Without distinction of
type of publication.
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PHASE 2 OF
MATERIAL

The information
|den'g|f|ed In the Word Co-occurrence.
previous  phase is

CONSTRUCTION organized. The | Year of publication

ANALYSIS | classification will be
made by means of

Country of origin of the

PHASE 3 CONCLUSIONS

DOCUMENT

i blication.
graphs, figures and | PY
tables based on data | AAr€d Of knowledge.
provided by Scopus. Type of publication
After  the analysis
carried out in the

DRAFTING OF | previous
study proceeds to the
AND FINAL | drafting
conclusions and the
preparation of the final
document.

phase, the

of the

Source: Own elaboration (2022)

4. Results

The results of the proposed bibliometric analysis
are presented below, as well as the development
of the bibliographic review of some examples to

© 2021 JPPW. All rights reserved

determine the position of different authors on the
subject referenced in this article.

4.1 Co-occurrence of words

Figure 1 shows the use and frequency of
keywords in the research identified in Phase 1 of
the methodological design.
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Figure 1. Co-occurrence of words.

Source: Own elaboration (2021); based on data
provided by Scopus.

Figure 1 shows how the scientific production
related to the study of the new Tyrosine Kinase
Inhibitors and Oncology is framed in the study
of the Human variable, as the central axis of the
methodologies applied to the different topics
related to the impact generated in the organism
by the treatments designed to safeguard the
physical integrity of people, more specifically
against cancer, by the specific area of
knowledge of the topic proposed in the present
research.

Treatment outcomes, drug response, drug
efficacy, median survival and cancer belong to
another group of keywords frequently used
within the total scientific production identified
through the execution of phase 1 of the
methodological design, which allows inferring
that the use of Tyrosine Kinase Inhibitors in the
treatment of cancer and its outcomes has been
one of the main topics studied within the

© 2021 JPPW. All rights reserved

scientific community, This is achieved through
research and generation of new knowledge, from
case studies to the proposal of new and better
mechanisms to treat pathologies such as cancer.
On the other hand, there is evidence of an
important group of publications that are related
to each other, by the study of variables from the
perspective of medicinal chemistry, this is how
the keywords, Cell Proliferation, Protein Kinase
Inhibitor, Genetics, Protein Interaction, are part
of the research published in high impact journals
indexed in the Scopus database during the period
2016-2021 by Latin American institutions.

4.2 Distribution of scientific production by
year of publication.

Figure 2 shows how the scientific production is
distributed according to the year of publication,
taking into account the period from 2016 to
2021.
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Figure 2. Distribution of scientific production by year of publication.

Source: Own elaboration (2022); based on data
provided by Scopus.

The volume of publications has been relatively
uniform during the years related in Figure 1,
however, in 2021 the largest number of research
papers published in high impact journals was
registered in Scopus, a total of 166 scientific
papers reported by Latin American institutions
in that platform. Among these, the article
entitled “Efficacy of treatment of high-grade
multiple cutaneous mastocytoma with tyrosine
kinase inhibitor and vinblastine: a case report”
was found (Mujica et al., 2021), whose purpose
was to document the case of a canine patient
who presented erythematous masses on the
medial aspect of the right hind limb, and who
was started on treatment with omeprazole and a
chemotherapy protocol based on a combination
of vinblastine, prednisone and tyrosine Kinase

© 2021 JPPW. All rights reserved

inhibitor, which proved to be effective after
analyzing the patient's monthly controls,
registering partial remission of the masses. After
seven months of treatment, the application of
vinblastine was suspended without allowing the
appearance of new masses; however, it did cause
the appearance of new erythematous and
ulcerated neoplasms in another region of the
affected hind limb. The analysis of the case
shown in the referenced article demonstrates
that the genetic nature of neoplasms of the same
type, in the same patient, could be different and,
therefore, condition the response to treatment
and the prognosis.

4.3 Distribution of scientific production by
country of origin.

Figure 3 shows how scientific production is
distributed according to the country of origin of
the institutions with which the authors are
affiliated.
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Figure 3. Distribution of scientific production by country of origin.

Source: Own elaboration (2022); based on data
provided by Scopus.

Brazil was the Latin American country with the
highest number of research papers published in
high impact journals indexed in Scopus
database, with a total of 368 papers related to the
study of new Tyrosine Kinase Inhibitors for use
in cancer treatments, among which the article
entitled “Kinase inhibition in relapsed/refractory
leukemia and lymphoma settings: recent
perspectives in clinical research” stands out
(Machado et al., 2021), which had as its purpose
to carry out a documentary review on the
scientific production of relevant clinical trials of
the last five years investigating kinase inhibitor
in patients suffering from recurrent/refractory
hematological malignancies, identifying a trend
towards research on the use of kinase inhibitors
for the treatment of chronic lymphoid leukemia
and acute myeloid leukemia in
recurrent/refractory settings.

© 2021 JPPW. All rights reserved

The article concludes by highlighting the
positive results obtained with kinase inhibitors
in these types of treatments which are especially
effective when combined with tumor genetic
profiling, leading to encouraging future
prospects for an era in which chemotherapy-free
treatment regimens are a reality for many cancer
patients.

At this point it should be noted that the
production of scientific publications, when
classified by country of origin, presents a special
characteristic and that is the collaboration
between authors with different affiliations to
both public and private institutions, and these
institutions can be from the same country or of
different nationalities, so that the production of
an article co-authored by different authors from
different countries of origin allows each of the
countries to add up as a unit in the overall
publications. This is best explained in Figure 4,
which shows the flow of collaborative work
from different countries.
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Figure 4. Co-citations between countries.

Source: Own elaboration (2022); based on data
provided by Scopus.

Figure 4 shows a large participation in research
related to the study of new tyrosine kinase
inhibitors in oncological treatments, by authors
affiliated to institutions in Brazil, Germany,
France, Canada, United Kingdom, among
others. Mexico, which occupies the second place
in the list of countries with the highest scientific
production related to the aforementioned topic
with a total of 160 documents, reports, according
to Scopus, participation in research works with
authors from Spain, Italy, Peru, Uruguay, Cuba,
Costa Rica and Venezuela, while Puerto Rico
reports 8 publications in Scopus, among which
there are research works in co-authorship with
researchers from Hong Kong, Thailand, Taiwan,
China, among others.

4.4 Distribution of scientific production by
area of knowledge.

Figure 4 shows how different areas of
knowledge make significant contributions in
terms of scientific production of the study,
analysis and review of the variables that are the
object of this debit. Such is the case of Medicine,
which is in first place with a total of 495
publications according to Scopus database
records, followed by the area of Biochemistry,

© 2021 JPPW. All rights reserved

Genetics and Molecular Biology with 352
productions, a figure of great relevance for the
required study and also in third place is the area
of Pharmacology, Toxicology and
Pharmaceutics with 107 publications.

On the other hand, it is important to highlight the
review carried out by the area of Biochemistry
entitled “Molecular mechanisms and cellular
contribution of pulmonary fibrosis to the
development of lung cancer”, (Samarelli et al.,
2021), whose study focused on the review of the
studies of the common cellular and molecular
mechanisms between Idiopathic Pulmonary
Fibrosis (IPF) and lung cancer. Likewise, within
its findings, it was evidenced that “Nintedanib”
is a tyrosine kinase inhibitor, a drug whose first
objective was the fight against cancer, but which
was finally identified as an antiphobrotic agent.
This use was given taking into account the
differentiation  between IPF  (ldiopathic
Pulmonary Fibrosis) and Lung Cancer (LC),
which is that the first is nothing more than an
interstitial lung disease caused by risk factors
such as smoking and environmental risks, but
with the presence of emphysema could put
patients at risk of lung cancer, a condition that is
configured as one of the leading causes of death
in the world.
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Figure 5. Distribution of scientific production by area of knowledge.

Source: Own elaboration (2022); based on data
provided by Scopus.

On the other hand, areas such as Chemistry,
Computer Science, Economics and even
Mathematics, are not alien to the scientific
production in the search and analysis of the

application of new tyrosine kinase inhibitors for
oncological use, as shown in the figure related to
this item.

4.5 Type of publication

Figure 6 shows how the bibliographic
production is distributed according to the type of
publication chosen by the authors.

TITLE OF PUBLICATION

MW Article W Review

M Editorial W Short Survey

W Letter

m Book Chapter

W Conference Paper B Note

Figure 6. Type of publication.

© 2021 JPPW. All rights reserved
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Source: Own elaboration (2022); based on data
provided by Scopus.

Through the scientific production shown by the
Scopus database, it can be seen that the different
authors of the publications on the variables
under study used different types of publication
to disseminate information on the content of the
same, as shown in Figure 6, with the Scientific
Article being the most widely used with 75% of
the total, followed by Reviews with 19% and
Letter with 2% of the total production.

On the other hand, it is of great relevance to
highlight the Review of 2021, entitled “The role
of receptor tyrosine kinase axl kinase in
carcinogenesis and the development of
therapeutic resistance: An overview of
molecular mechanisms and future applications”
(Wium et al., 2021), a review that focused on the
benefits of the receptor tyrosine kinase AXL and
the fundamental role it plays in the regulation of
cellular processes, such as proliferation,
motility, survival and immune response in the
treatment of some cancers, since resistance to
chemotherapeutic agents represents great
challenges at the time of successfully defining
treatments against cancer, due to various factors
that lead to the so-called chemoresistance.
Within the review, several reports on the
overexpression of AXL as a prognostic
biomarker were analyzed, for which it was
concluded that its application is positive in the
progressive processes of cancer and in the
development of drug resistance, even showing
the therapeutic potential it has.

Undoubtedly, the types of publication used by
the different authors represent important
benefits for the scientific-academic community,
which immediately allow the reception of
different approaches and lead to a change of
perspective that from every point of view allows
the researcher to go out of his sphere, expand his
knowledge, obtain new data and the inclusion of
new thoughts that contribute to the research
work.

5. Conclusion

Thanks to the bibliometric analysis proposed for
the present document, it can be established that
Brazil was the Latin American country with the

© 2021 JPPW. All rights reserved

highest number of publications concerning the
study of new tyrosine kinase inhibitors for
oncological use with a total of 368 publications
in high impact journals indexed in the Scopus
database during the period 2016-2021, which
allows inferring that research in that country is
at a high level regarding the study of the effects
produced in cancer treatment by the use of
tyrosine kinase enzyme inhibitor drugs.

Research on this topic has presented a uniform
volume of publications during the years selected
for the development of this study; however, the
year in which the most publications were
registered in Scopus was 2021, when 166
documents were published. This allows
inferring that the trend in the use of new tyrosine
kinase inhibitors year after year yields data that
constitute  important  material for  the
development of new applications and effects
derived from the treatment of cancer by means
of this type of drugs as well as their dosage,
which presents high variability due to the
individual characteristics of each patient, which
has also been an important subject of study in
recent years.

The area of Medicine is the main discipline that
develops publications related to the topic
proposed in this article due to its nature. 495
publications were made based on theories that
frame medicine and its different specializations.
It is expected that from research such as the one
presented in this paper, more research papers
will be generated studying the application,
effects and improvements to cancer treatments
based on the delivery of tyrosine kinase inhibitor
drugs.
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