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Open Access Policy

ODU Medical journal implements an open access policy in line with the rules of the Budapest Open
Access Initiative (BOAI).

According to BOAI rules, open access is defined as “the full text of these articles being available
for any user to read, download, copy, distribute, print, search or link to and browse through”.

All studies published in the ODU Medical Journal can be accessed by all internet users as of the
publication date. No fee is charged from those who download the studies published in the journal.
Aim and Scope

Aim: ODU Medical Journal is an international journal and publishes clinical and scientific original
research. ODU Medical Journal, published by Ordu University, publishes research articles, case
reports and reviews that include fundamental innovations in health education.

The aim of the journal is to contribute to the international literature with clinical and experimental
research articles, case reports and reviews in the field of health sciences.

The target audience of the journal is all scientists working in the field of health and graduate students
and researchers in this field.

Scope: ODU Medical Journal is an open access and independent international journal based on
impartial double-blind peer-review principles. The publication languages of the journal are English.
The journal is published every four months in April, August and December and a volume is
completed in three issues.

ODU Medical Journal adheres to the standards in publication ethics in research in health science
and also adopts the ethical publishing principles published by Scientific Research and Publication
Ethics Directive of the Council of Higher Education, Committee on Publication Ethics (COPE),
Directory of Open Access Journals (DOAJ), Open Access Scholarly Publishers Association
(OASPA) and the World Association of Medical Editors (WAME).

The authors are not charged for the evaluation and publication of the article.

Publication Ethics Statement

ODU Medical Journal adheres to the standards in publication ethics in research in health science
and also adopts the ethical publishing principles published by Scientific Research and Publication
Ethics Directive of the Council of Higher Education, Committee on Publication Ethics (COPE),
Directory of Open Access Journals (DOAJ), Open Access Scholarly Publishers Association
(OASPA) and the World Association of Medical Editors (WAME). The address for the principles
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expressed under the title of Principles of Transparency and Best Practice in Scholarly Publishing is
given below.
https://publicationethics.org/resources/guidelines-new/principles-transparency-and-best-practice-
scholarly-publishing

Submitted studies must be original, unpublished, and not in the evaluation process of another
journal. Each article is double-blindly evaluated by one of the editors and at least two referees.
Plagiarism, duplication, false authorship/denied authorship, research/data fabrication, article slicing,
publishing by slicing, copyright infringement and concealment of conflict of interest are considered
unethical behaviors.

All articles that do not comply with ethical standards are removed from the publication even if
accepted. This also applies to articles with possible irregularities and inconsistencies detected after
publication.

Research Ethics

» Compliance of the articles with ethical rules is the responsibility of the authors.

* The ethical standards of the Declaration of Helsinki must be complied with in studies on humans.
* Consideration should be given to ethical principles in the design, review and conduct of research.
* The research team and participants should be fully informed about the purpose of the research, the
rules of participation and the risks, if any.

+ Confidentiality of the information and answers given by the research participants should be
ensured. Research should be designed in such a way as to preserve the autonomy and prestige of its
participants.

* Those who will participate in the research should take part in the research voluntarily and should
not be under any coercion.

* The research should be planned in a way that does not put the participants at risk.

 Research should be clear and unambiguous about its independence. If there is a conflict of interest,
it should be stated.

* In experimental studies, written informed consent must be obtained from participants who decide
to participate in the research. The consents of the legal guardians of children, ones under
guardianship and those with a confirmed mental illness must be obtained.

« If the study will be carried out in an institution or organization, the necessary approval must be

obtained from this institution or organization.

Vi
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* In studies with human, it should be stated in the “methods” section that “informed consent” was
obtained from the participants and ethics committee approval was obtained from the institution
where the study was conducted.

Authors Responsibility

Compliance of the articles with scientific and ethical rules is the responsibility of the authors. The
author must provide assurance that the article is original, has not been previously published
elsewhere, and is not under consideration for publication elsewhere and in another language.
Applicable copyright laws and agreements must be observed. Copyrighted material (for example,
tables, figures, or large quotations) should be used with appropriate permission and
acknowledgements. The work of other authors, contributors, or references should be used
appropriately and cited in references.

All authors must have a direct academic and scientific contribution to the submitted manuscript. So,
“author” is someone who contributes to the conceptualization and design of a published research,
the obtaining, analysis or interpretation of data, writing the article or critically reviewing it in terms
of content. Other conditions for being an author are planning or executing and/or revising the work
on the manuscript.

Funding, data collection, or overall supervision of the research group alone does not confer
authorship. All individuals listed as authors must meet all the criteria listed, and any individual who
meets the above criteria may be listed as an author. The order of the authors’ names should be a
joint decision. All authors must indicate the author rank on the Copyright Agreement Form signed.
All individuals who did not meet the criteria for authorship but contributed to the study should be
listed in the "acknowledgments" section. Examples of these are people who only provide technical
support, help with writing, just provide general support, and financial and material support.

All authors must declare financial relationships, conflicts of interest, and competition of interest that
have the potential to affect the results of the research or scientific evaluation. If an author detects a
significant error or inaccuracy in his or her published article, it is the responsibility to immediately
contact and cooperate with the editor for correction or retraction of these inaccuracies.

Editor and Reviewer Responsibilities

The editor-in-chief evaluates articles regardless of the authors' ethnicity, gender, sexual orientation,
nationality, religious beliefs, and political philosophy. S/he ensures that the articles submitted for
publication undergo a fair double-blind peer-review. S/he guarantees that all information regarding
the submitted articles will remain confidential until the article is published. The editor-in-chief is

_________________________________________________________________________________________________]
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responsible for the content and the overall quality of the publication. If necessary, it should publish
an error page or make corrections.

The editor-in-chief does not allow any conflict of interest between authors, editors and referees. It
has full authority to appoint a referee and is responsible for making the final decision on the articles
to be published in the journal.

Reviewers should not have conflicts of interest with the research, the authors and/or the financial
supporters of the research. They should reach an impartial judgment as a result of their assessment.
They should ensure that all information regarding the submitted manuscripts is kept confidential
and should report any copyright infringement and plagiarism on the part of the author to the editor.
The referee should notify the editor of this situation and state that s/he cannot be a referee in cases
where the subject of the article is not his area of expertise or s/he cannot return on time.

Reviewers and editorial board members cannot discuss articles with other people. Attention should
be taken to keep the identity of the referees confidential. In some cases, with the decision of the
editor, the comments of the relevant referees for the manuscript can be sent to other referees who
comment on the same manuscript.

PUBLICATION POLICY

The authors undertake that their publications are created in accordance with all universal ethical
rules, and research is accepted accordingly.

Authors are responsible for all statements in their work. Submitted studies should be prepared in
accordance with the writing rules of the journal. Studies that do not comply with the spelling rules
are rejected or sent back to the authors for correction.

The journal reserves the right to make language corrections in accepted studies without changing
the content and meaning.

The journal accepts the research provided that it has not been published in another journal or
publication.

All authors must state their affiliation with persons or organizations that may have a conflict of
interest. If there is support received for the study, it should be stated in detail. Conflicts of interest
should also be stated on the title page.

In the management and publication processes of the journal, the publication principles of the
"International Committee of Medical Journal Editors (ICMJE)" and "Committee on Publication

Ethics (COPE)" are taken into consideration.

Vil



ODU TIP DERGISI

Evaluation process

-Only manuscripts uploaded to the journal's system are evaluated. Studies sent via e-mail will not
be evaluated.

-All submitted works go through pre-evaluation, language editing, statistics editing and referee
evaluation processes. The evaluation process is carried out by the editor of the journal.
Preliminary Evaluation Process

After the manuscript is uploaded to the journal, the pre-evaluation process begins. At this stage, the
editor examines the manuscript in terms of content, form, suitability for the aim and scope of the
journal. As a result of this review, the editor

» may decide that the study is not suitable for the journal and reject the study.

 may resend the work to the responsible author for corrections.

» may send it to the language editor and can request correction.

» may evaluate by sending it to the statistical consultant. After this evaluation, the editor may request
corrections from the author.

« may refer the article to the referees and initiates the referee evaluation process.

Peer Review Process

All articles in the journal are subject to double-blind peer review. To ensure the objective
evaluation process, each article is evaluated by at least two independent referees who are experts in
their fields. In cases where there is no consensus among the referees, the article is evaluated by the
third referee. In the decision-making processes of all articles, the editor-in-chief makes the final
decision.

Revizyon

Authors should mark the changes they made in the main text in color when submitting the article
revision files. The responses to the referees should be specified in a separate Word file. Revised
articles should be sent to the journal within one month following the decision. If the revised
version of the article is not uploaded within the specified time, the revision option may be
canceled. If authors need additional time for revision, they should submit their publication
requests to the journal before the end of one month.

The manuscripts accepted for publication are checked again for grammar, punctuation and format.
Accepted manuscripts are arranged in accordance with the publication format of the journal, and
the final version is sent to the responsible author in pdf format before publication and approval is
received for publication. Authors should review their article and give approval for publication. If

]
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any correction is required in the article other than the publication format, the correction request is
notified to the editor at ulkukaraman44@hotmail.com. Correction requests are evaluated by the
editor and reported to the responsible author. Articles that are not approved by the corresponding
author will not be published.

Plagiarism

The similarity rate control of the articles should be made on iThenticate and should be at most 20%,
excluding the "References" section.

The journal is published online only.

The journal is free of charge and no publication fee is requested from the researchers.

The journal is published by Ordu University.

Journal contact

tglyzc@hotmail.com
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General Rules

ODU Medical Journal is an open access and independent international journal based on impartial
double-blind peer-review principles. The publication languages of the journal are English and
Turkish. The journal is published every four months in July, November and March and a volume is
completed in three issues.ODU Medical Journal adheres to the standards in publication ethics in
research in health science and also adopts the ethical publishing principles published by Scientific
Research and Publication Ethics Directive of the Council of Higher Education, Committee on
Publication Ethics (COPE), Directory of Open Access Journals (DOAJ), Open Access Scholarly
Publishers Association (OASPA) and the World Association of Medical Editors (WAME).The
authors are not charged for the evaluation and publication of the article.

SUBMISSION POLICIES

Submission of a paper to ODU Medical Journal indicates that it deals with previously unpublished
original material and is not intended for publication elsewhere. Articles submitted under multiple
authorship are reviewed with the assumption that all listed authors agree with the submission and a
copy of the final manuscript has been approved by all authors. Once a manuscript has been accepted,
it should not be published elsewhere in the same form or in another language without the written
consent of the editors and publisher.If citations from other copyrighted works are included, the
author(s) must obtain written permission from the copyright holders and cite the references(s) in the
article.The layout and style of the article must strictly follow the instructions. No revisions or
updates will be included once the manuscript has been accepted and submitted to the publisher
(unless approved by the editors).

SUBMISSION GUIDELINES

The articles sent online at https://dergipark.org.tr/tr/pub/odutip are reviewed in ODU Medical
Journal. Manuscripts submitted online are quickly assigned to referees. Authors can view the status
of their articles as they progress through the review process via individual author centers on this
website. Editing notification of each article will be sent to the relevant author by e-mail on the day
of decision.You can create your account for online submission by going to
https://dergipark.org.tr/tr/login. If this is your first time for submission and you don't have an
existing account, you'll need to create a new one. If you are unsure whether you have an account or
have forgotten your password, enter your email address in the password assistance section on the
login page. If you do not have an account, click the create account link in the upper right corner of
the login page. Then, you will be able to submit and monitor the progress of your articles. After

Xl



ODU TIP DERGISI

logging in, you will be presented with a link to the main menu and your author center. You can
submit your manuscript from the author center. At the end of a successful submission, you will
receive an e-mail confirming that the article has reached the journal. If this does not happen, please
send an email to ulkukaraman44@hotmail.com.To submit your manuscript online, please prepare
the text and images according to the instructions listed below. At the end of each step, you can enter
and exit the manuscript submission process. However, after you submit the manuscript, you cannot
edit it.Web submission is required and the instructions are available at
https://dergipark.org.tr/tr/pub/odutip/writing-rules.

COPYRIGHT TRANSFER AGREEMENT

A signed COPYRIGHT PUBLICATION FORM must be sent by all authors during manuscript
submission.

ODU Medical Journal

Editorial Office

Faculty of Medicine, Ordu University

Cumhuriyet Campus

52200, Ordu, TURKEY

Phone: +90 (452) 226 52 14-5234

Fax: +90 (452) 226 52 28

E-mail: ulkukaraman44@hotmail.com

Authors should write their information exactly (Full address, telephone and fax numbers, e-mail
address and ORCID number).

PREPARATION OF THE ARTICLE

The corresponding author should submit the manuscript as described below:

» Files you need to add:

1. Title page

2. Full text

3. Tables

4. Figures/Graphics

(621

. Copyright Form
. Similarity report (Similarity should be at most 20%.)

. Cover letter

0 N O

. Ethics committee approval/consent in case reports

]
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» When parasites, bacteria, viruses and fungi are mentioned in the main text and references, genus
and species names should be written in italics and genus names should be written in capital letters.
* Abbreviations should be expanded when first mentioned and used consistently thereafter.

* Graphic files: Each figure should be a separate file.

* All figure files must be presented in sufficiently high resolution.

It is the responsibility of the authors to create the appropriate files for the electronically submitted
manuscripts as stated above. The editorial office cannot convert beyond the supported file types.
ORGANIZATION OF THE MANUSCRIPT

Manuscripts should be prepared electronically using "Time News Roman" font, formatted
according to A4 page size, mono-spaced throughout, with 2.5 cm margins on all sides and 12
point font. Words should not be hyphenated to fit on one line. Pages should be numbered.

A. Title page: The title page should be separate and prepared as follows.

The title page should be in Turkish and English, and the full and short title should be written.

If it has been presented in congress and symposium, it should be stated.

The names of the author(s), their affiliations and ORCID numbers should be stated.

Example: Ulkii Karaman1, Yeliz Kasko Aric12, Cemil Colak3

1-First author's institution, mail, ORCID no.

2-Second author's institution, e-mail, ORCID no.

3-Third author's institution, e-mail, ORCID no.

Corresponding author's name, address, telephone (including mobile phone number) and fax
numbers and e-mail address.

Ethics Committee Approval: Ethics committee approval for this study was obtained from

Author Contributions: Concept - ......... .. ; Design ......... .. ;Audit .ol ; Data Collection
and/or Processing - .................. ... ; Analysis and/or Interpretation - .................. ; Source
Search............... ; Spelling.......oooooeveiinnil. ; Critical Review ...l

Acknowledgement:

Conflict of interest:

Financial support:

B. What should be in the main text

1. Abstract, 2. Keywords, 3. Introduction, 4. Methods, 5. Results, 6. Discussion, 7. Conclusion, 8.
References, 9. Tables and Figures.

Xl
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1. Abstract: The first page should include Turkish and English abstracts and keywords. Abstracts
of Original Articles should be structured with subtitles (Objective, methods, results and
conclusion) (200-400 words on average).

2. Keywords: Enter at least 3-6 keywords and avoid general and plural terms and multiple
concepts. These keywords will be used for indexing purposes. Key words should be written under
Turkish and English abstracts. Turkish keywords should be written from
http://www.bilimterimleri.com and English keywords should be written from
https://www.nIlm.nih.gov/mesh/meshhome.html.

3. Introduction: General information about the research, and the rationale and objectives of the
research should be clearly stated in this section.

4. Methods: This section should contain all the details necessary to reproduce the experiments.
When using experimental animals, the methods section should clearly state that adequate
precautions have been taken to minimize pain or discomfort.

5. Results: These section should present the results and interpret them clearly and concisely.
Results should generally be presented descriptively and supported by figures.

6. Discussion: It should be discussed with the findings obtained using the published literature.

7. Conclusion: In this section, the conclusions obtained from the manuscript and
recommendations should be written.

8. Literature references:

While citing the references, attention should be paid to cite studies originating from Turkey and
the national journals (www.atifdizini.com ).

References should be listed in the text in order of occurrence and should be indicated "in
parentheses" where relevant.

References should be written according to the "Vancouver" system of the American National
Library of Medicine (US National Library of Medicine; http://www.nlm.nih.gov/).

Examples: Hypotension is one of the most common and critical problems in hemodialysis patients
1, 2).

References

When citing publications, the latest and most up-to-date publications should be preferred.

All references cited in the text should be listed at the end of the article in alphabetical order by the
first author followed by the year of publication.

If reference is made to a prepress publication, DOI number must be given.

]
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The accuracy of the sources is the responsibility of the author. References should include only
print or press articles.

Unpublished data, submitted articles or personal communications should be cited in the text only.
Personal interviews must be documented with a letter of consent.

All items in the list of references should be cited in the text and conversely, all references in the
text should be presented in the list.

Journal title abbreviations should conform to the abbreviations adopted by the Series Title
Abbreviations List, CIEPS / ISDS, Paris, 1985 (ISBN 2-904938-02-8).

Journal titles should be abbreviated in accordance with the journal abbreviations in Index Medicus
/ MEDLINE / PubMed.

For citations with one to six authors, the names of all authors should be written. For articles with
more than six authors, “et al.” should be written after six names are written. The surnames of the
authors should be written in full and the initials of their names should be capitalized without any
punctuation marks.

Reference examples:

Journal: Stephane A. Management of Congenital Cholesteatoma with Otoendoscopic Surgery:
Case Report. J Med Sci 2010;30(2):803-7.

Levine WC, Pope V, Bhoomkar A, Tambe P, Lewis JS, Zaidi AA, et al. Increase in endocervical
CD4 lymphocytes among women with nonulcerative sexually transmitted diseases. J Infect Dis.
1998;177(1):167-174.

Chapter of an edited book: Hornbeck P. Assay for antibody production. In: Colign JE.
Kruisbeek AM, Marguiles DH, editors. Current Protocols in Immunology. New York: Greene
Publishing Associates; 1991. p. 105-32.

A single-authored book: Fleiss JL. Statistical Methods for Rates and Proportions. Second
Edition. New York: John Wiley and Sons; 1981. p. 105-32.

An editorial book: Balows A. Mousier WJ, Herramaflfl KL, editors. Manual of Clinical
Microbiology. Fifth Edition. Washington DC: IRL Press. 1990. p. 105-32.

Paper: Entrala E, Mascaro C. New structural findings in Cryptosporidium parvum oocysts. Eighth
International Congress of Parasitology (ICOPA VIII); October 10-14; Izmir-Turkey: 1994. p.
1250-75

Thesis: Erakinci G. Searching for antibodies against parasites in donors. Izmir: Ege University
Health Sciences Institute. 1997.
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Electronic format: Morse SS. Factors in the emergence of infectious diseases. Emerg Infect Dis
(serial online) 1995 Jan-Mar (cited 1996 June 5): 1(1): (24 screens). Available from: URL.: http:/
www.cdc.gov/ncidodIEID/cid.htm.

FIGURES AND TABLES

Figures:

Figures should be numbered with Arabic numerals according to the order of occurrence in the text;
for example: Figure 1, Figure 2, etc. Note and explanation should be written where the graphic or
figure should be in the manuscript and it should be sent as a separate file in JPG format.If figures
(or other small parts) of articles or books already published elsewhere are used in the articles
submitted to the ODU Medical Journal, the written permission of the relevant authors and the
relevant publisher should be attached to the article. In these cases, the original source should be
mentioned in the figure description.The article should not contain any information that may indicate
a person or institution. All submitted figures must have a clear resolution and large size (minimum
dimensions: 100 x 100 mm) to avoid delays in the evaluation process.

Tables: Tables should be created with titles and explanations.Tables should appear in the main
document, follow the references, and be numbered in the order in which they are cited in the main
text. Each of the numeric data tables should be typed (single-spaced) and numbered sequentially
with Arabic numerals (Tables 1, 2, etc.); for example: Table 1, Table 2, etc. in the text. The title of
each table should appear above it. A detailed description of its contents and footnotes should be
given below the body of the table.Corrections: Authors should mark the changes they made in the
main text in color when submitting the article revision files. The responses to the referees should be
specified in a separate Word file. Revised articles should be sent to the journal within one month
following the decision. If the revised version of the article is not uploaded within the specified time,
the revision option may be canceled. If authors need additional time for revision, they should submit
their publication requests to the journal before the end of one month.

FINAL STATEMENT OF THE ARTICLE BEFORE PUBLICATION AND OTHER NOTES
TO CONSIDER

Final version of the manuscript before publication The final version of the manuscript will be
sent as pdf by e-mail before publication. Only the printer's errors can be corrected. At this stage, no
changes or additions will be allowed to the edited manuscripts. It should be noted that editing is
solely the responsibility of the authors. A form with questions from the copy editor can be attached
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Abstract

Objective: Lyme disease-associated carditis and conduction disturbances are well known, but there is insufficient data in the
literature on the effects of Lyme disease on global electrocardiography (ECG) morphology. This study aims to evaluate the effects
of Lyme disease on ECG morphology.

Method: The study included 48 consecutive patients who were hospitalised in our centre with a diagnosis of AV complete block
between 01 January 2020 and 01 August 2023. Patients were divided into two groups as Lyme positive (Group 1) and negative
(Group 2). Afterwards, demographic and laboratory data of the patients were recorded. All ECG data including ventricular rate, atrial
rate, QRS duration, P wave dispersion (Pd), QTc dispersion (QTcd), and fragmented QRS were analysed from routine
electrocardiograms obtained using standard extremity and chest leads at 25 mm/s and 10 mm/mV. The data obtained were compared
between the groups.

Results: The mean age was 72.5(51.7-82.2) in group 1 and 74(68-79.7) in group 2, respectively. There was no significant difference
between them (P=0.593). In the study population, the ratio of males and females was similar between the groups. In ECG evaluation
of the study population, no significant difference was found between atrial rate, ventricular rate, QRS duration, QTc duration and
frequency of fragmented QRS (p<0.05). QTcd and Pd were significantly higher in Lyme + (Group 1). (75(56-84.5) vs 52(45-64.5),
p=0.002; 58(50-62) vs 42.5(39-45.5), p<0.001, respectively).

Conclusion: When the results of our study are evaluated; Lyme disease causes an increase in Pd and QTcd in addition to affecting
the AV node as known in the literature. These findings suggest that cardiac involvement of Lyme disease affects the cardiac
conduction system more than thought.

Key Words: Lyme disease, Electrocardiography, AV complete block

AV tam blok nedeni olan Lyme hastaliginda EKG bulgular: gézden ka¢iyor mu?

Ozet

Amag: Lyme hastaligina bagh kardit ve ileti bozukluklar1 iyi bilinmektedir ancak Lyme hastaligmim global elektrokardiyografi
(EKG) morfolojisi iizerine etkileri konusunda literatiirde yeterli veri bulunmamaktadir. Bu ¢aligma Lyme hastaligimin EKG
morfolojisi tizerindeki etkilerini degerlendirmeyi amaglamaktadir.

Yontem: Caligmaya 01 Ocak 2020 ile 01 Agustos 2023 tarihleri arasinda AV tam blok tanisiyla merkezimizde yatan 48 ardigik hasta
dahil edildi. Hastalar Lyme pozitif (Grup 1) ve negatif (Grup 2) olmak iizere iki gruba ayrildi. Daha sonra hastalarin demografik ve
laboratuvar verileri kaydedildi. Ventrikiiler hiz, atriyal hiz, QRS siiresi, P dalga dispersiyonu (Pd), QTc dispersiyonu (QTcd) ve
fragmente QRS dahil tiim EKG verileri, 25 mm/s ve 10 mm/s hizlarinda standart ekstremite ve gdgiis derivasyonlar kullanilarak
elde edilen rutin elektrokardiyogramlardan analiz edildi. Elde edilen veriler gruplar arasinda karsilastirildi.

Bulgular: Grup 1'de yas ortalamas sirastyla 72,5(51,7-82,2), grup 2'de 74(68-79,7) idi. Aralarinda anlamli bir fark yoktu (P=0.593).
Calisma popiilasyonunda gruplar arasinda erkek ve kadin orani benzerdi. Calisma grubunun EKG degerlendirmesinde atriyal hiz,
ventrikiiler hiz, QRS siiresi, QTc siiresi ve fragmante QRS siklig1 arasinda anlaml fark saptanmadi (p<0,05). QTcd ve Pd Lyme+'da
(Grup 1) anlaml1 derecede yiiksekti. (sirastyla 75(56-84,5) vs 52(45-64,5), p=0,002; 58(50-62) vs 42,5(39-45,5), p<0,001).

Sonug¢: Calismamizin sonuglar1 degerlendirildiginde; Lyme hastalig, literatiirde bilindigi gibi AV diigiimiinii etkilemeye ek olarak,
Pd ve QTcd'de artisa neden olmaktadir. Bu bulgular Lyme hastaliginin kardiyak tutulumununda, kardiyak ileti sistemini sanildigindan
daha fazla etkiledigini diisiindiirmektedir.

Anahtar kelimeler: Lyme hastaligi, Elektrokardiyografi, AV tam blok
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INTRODUCTION

Lyme disease is a multisystemic inflammatory
disease caused by spirochetes of the genus
Borrelia and occurs in temperate regions of the
northern hemisphere (1). It is transmitted by ticks
of the species Ixodes spp. and is the most
common tick-borne zoonosis in the appropriate
regions of North America, Asia and Europe (2).
Generally, involves skin, joints, heart and central
nervous system (1). It is the most common
vector-borne infectious disease in the USA, with
approximately 30,000 new cases recorded
annually (3). Carditis develops in 4 to 10 % of
untreated patients in the United States (4). Lyme
carditis is most commonly associated with other
manifestations of the disease (arthritis, erythema
migrans or neurological disease), but can also
occur independently (5). The spectrum of carditis
is highly variable; some patients may be
completely asymptomatic, while the main
manifestations of Lyme carditis may be transient

high-grade conduction disturbances (5).

Although Lyme disease-associated carditis and
conduction disturbances are well known, there is
insufficient data in the literature on the effects of
Lyme disease on global electrocardiography
(ECG) morphology. This study aims to evaluate
the effects of Lyme disease on ECG morphology.
METHODS

The study included 48 consecutive patients who
were hospitalized in our centre with a diagnosis
of AV complete block between 01 January 2020
and 01 August 2023. All patients were subjected
to the two-step test recommended by the
American Centre for Disease Control for the
serological diagnosis of Lyme disease. In the first
step, antibody determination was performed by
ELISA method, and in the second step, the
diagnosis was confirmed by Western blot test in
order to confirm the positive results. Patients
were divided into two groups as Lyme positive
(Group 1) and negative (Group 2). Afterwards,
demographic and laboratory data of the patients
were recorded. All ECG data including
ventricular rate, atrial rate, QRS duration, P wave
dispersion (Pd), QTc dispersion (QTcd), and
fragmented QRS were analyzed from routine
electrocardiograms obtained using standard
extremity and chest leads at 25 mm/s and 10
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mm/mV. The obtained data were compared
between the groups.

P wave dispersion measurement

To determine P wave dispersion, the mean value
of no less than three P wave lengths was
computed for each lead. The commencement of
the P wave was regarded as the initial discernible
ascent from the isoelectric baseline in positive
waveforms and the primary observable descent
from the isoelectric baseline in negative
waveforms. The return to the isoelectric line was
acknowledged as the termination of the P wave.
The maximum conduction time was determined
by utilizing the Pmax value obtained from any
derivation. The disparity between the maximum
value (Pmax) and the minimum value (Pmin) was
computed and designated as Pd. The
measurements were conducted using manual
means. The utilization of a magnifying glass and
compass served to enhance the level of
sensitivity. The Pd values obtained from Group 1
and Group 2 were subjected to a comparative
analysis.

QT Dispersion Measurement

The QT interval in milliseconds was determined
by measuring the distance between the
commencement of the Q wave to the point where
the T wave returns to the isoelectric line. In
electrocardiograms (ECGs) exhibiting U waves,
the nadir between the T and U waves has
traditionally been regarded as the termination

point of the T wave. The Bazett formula (QTc)

was utilized to compute the corrected QT
interval, taking into account the heart rate
(QT/_R-R). The QTc interval of each derivation
was determined by calculating the mean
corrected QT interval of three consecutive beats.
The measurement of QTc dispersion (QTcd)
involved the computation of the discrepancy
between the highest QTc interval (QTc
maximum) and the shortest QT interval (QTc
minimum). All measurements were conducted by
hand. The utilization of a magnifying glass and
compass served to enhance the level of
sensitivity. The QTcd values obtained from
Groupl and Group2 were subjected to a
comparative analysis.

Statistical Analysis

The data were inputted into the SPSS (Statistical
Package for Social Sciences) 22.0 statistical
software program (IBM Corp., Armonk, NY,
USA). The

represented using either the mean + standard

continuous  variables  were
deviation or the median with the interquartile
range (median, 25th-75th percentiles), depending
on the distribution of the data. The categorical
variables were represented using frequency and
percentage. The normality of the data was
assessed using the Kolmogorov-Smirnov test and
distribution graphs. The distinction between the
groups was assessed using the Student's t-test
(for data that followed a normal distribution) or
the Mann-Whitney U test (for data that did not

follow a normal distribution). The Chi-square
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test was utilized to compare categorical data. The
accepted level of statistical significance was
determined to be p<0.05.

RESULTS

The study comprised a cohort of 48 individuals
diagnosed with AV full block, divided into two
groups: Group 1, consisting of 16 patients with
Lyme disease, and Group 2, consisting of 32
patients without Lyme disease. The average age
in group 1 was 72.5 years (with a range of 51.7
to 82.2 years), whereas in group 2 it was 74 years
(with a range of 68 to 79.7 years). There was no
statistically significant difference seen between
the two groups, as shown by a p-value of 0.593.
Within the

comparable distribution of males and females

research cohort, there was a

across the various categories. There was no
statistically significant disparity observed among
the groups in relation to hypertension, diabetes,
coronary artery disease, and smoking history
(p>0.05).

echocardiogram,

During the regular transthoracic
it was seen that the left
ventricular ejection fractions were comparable
between the two groups. The ejection fractions
were measured to be 55 (with a range of 50-60)
in one group and 55 (with a range of 50-55) in
the other group. The statistical analysis indicated
that there was no significant difference between
the groups, with a p-value of 0.221. The
demographic  and baseline laboratory
characteristics of the research population are

shown in Table 1.

Table 1. Demographic information and basic blood parameters of the groups

Variables Lyme + Lyme — P value
Group 1 (n=16) Group 2 (n=32)
Age (years) 72.5(51.7-82.2) 74(68-79.7) 0.593
Gender (n%female) 6(37.5) 17(53.1) 0.262
HT n(%) 10(62.5) 27(84.4) 0.134
DM n(%) 4(25) 15(46.9) 0.194
Smoking n(%) 3(18.8) 8(25) 0.514
CAD n(%) 4(25) 11(34.4) 0.515
LV EF 55(50-60) 55(50-55) 0.221
Creatinine (mg/dl) 0.88+0.29 0.83+0.23 0.245
Haemoglobin (g/dl) 14.10+1,29 13,65+1,14 0.185
Haematocrit 42.30+4,18 42.39+4.25 0.321
White blood cell (10%/mL) 8.3£2.5 8.5£2.9 0.456
Sodium (mEq/L) 138 £3.5 139+2.4 0.395
Potassium (mEg/L) 43+0.2 44+0.3 0.186
Table 2. Comparison of ECG parameters of the groups
Variables Lyme + Lyme — P value
Group 1 (n=16) Group 2 (n=32)

Ventricle rate bpm 41(35-44,75) 44(40-45) 0.067
P wave rate bpm 70(60-84) 70(60-76,25) 0.78
QRS time msec 100(93,5-142) 110(90-139,5) 0.868
QTc interval msec 394(382-457,5) 389(378-442) 0.221
QTc dispersion 75(56-84,5) 52(45-64,5) 0.002
P dispersion 58(50-62) 42,5(39-45,5) <0.001
Fragmented QRS n(%) 9(56.3) 10(31.3) 0.102
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In the assessment of the study population's
(ECG), there was no

statistically significant disparity seen in terms of

electrocardiogram

atrial rate, ventricular rate, QRS duration, QTc
length, and frequency of fragmented QRS. The
study found that there was a statistically
significant increase in QTc dispersion and P
wave dispersion in individuals with Lyme
disease (Group 1). The comparison between the
two groups yielded the following results: 75 (56-
84.5) vs 52 (45-64.5), with a p-value of 0.002;
and 58 (50-62) versus 42.5 (39-45.5), with a p-
value less than 0.001, respectively. The ECG
parameters of the groups are presented in a
comprehensive manner in Table 2.
DISCUSSION

The evaluation of the research cohort's
(ECG)

statistically significant differences in atrial rate,

electrocardiogram revealed no
ventricular rate, QRS duration, QTc interval, and
frequency of fragmented QRS complexes. The
research investigation revealed a statistically
significant elevation in QTc dispersion and P
wave dispersion among people diagnosed with
Lyme disease (Group 1). The findings of the
comparison between the two groups are as
follows: Group A had a median value of 75
(range: 56-84.5), while Group B had a median
value of 52 (range: 45-64.5), with a statistically
significant p-value of 0.002. Similarly, Group A
had a median value of 58 (range: 50-62), while

Group B had a median value of 42.5 (range: 39-

45.5), with a p-value less than 0.001, indicating a
significant difference between the two groups.
Table 2 provides a complete presentation of the
ECG parameters for the respective groups.
Lyme disease is a zoonotic illness that is
characterized by systemic manifestations and has
the potential to induce acute atrioventricular
(AV) blockages of varied severity. The incidence
of cardiac involvement in the progression of
Lyme disease is rather infrequent. In general, the
prognosis of Lyme carditis is favorable (6). It is
advisable to consider hospitalization for patients
who exhibit a high level of clinical suspicion for
Lyme disease, together with instances of syncope
or the presence of second or third degree
atrioventricular block (7). Around 35% of those
diagnosed with Lyme carditis may experience
the advancement of atrioventricular block,
necessitating the temporary insertion of a cardiac
pacemaker (8, 9). Nevertheless, it has been
observed that individuals diagnosed with high-
grade AV block often experience recovery over a
span of around one week, whereas those with less
severe conduction problems tend to recover
within a timeframe of approximately six weeks
(10, 11). Due to the notable incidence of
remission, it is advised against expeditiously
proceeding with the permanent installation of a
cardiac pacemaker (8).

The most prevalent symptom of Lyme carditis, as
determined by a research assessing patients with

this condition, was identified to be temporary
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atrioventricular block. The observed distribution
of maximal atrioventricular block in all patients
was found to be 49% for third degree, 16% for
second degree, and 12% for first degree. The
electrophysiological findings indicate that the
engagement of the cardiac conduction system
might exhibit either localized or extensive
characteristics (8). Nevertheless, the findings of
our study indicate that there is a resemblance in
QRS shape between individuals who tested
positive for Lyme disease and those who tested
negative. This implies that the atrioventricular
(AV) node may exhibit heightened sensitivity to
Lyme illness. Although antibiotic therapy is
administered, the occurrence of permanent
pacemaker installation for Lyme carditis is
infrequent (12, 13).

Lyme disease is often categorized into three
distinct phases. The initial phase of infection in a
specific area (stage 1) often manifests within a
timeframe of 2 to 30 days following the bite of a
tick. This stage is marked by symptoms like those
of influenza, as well as the presence of erythema
migrans. The second stage of early disseminated
illness is generally distinguished by the presence
of neurological problems and musculoskeletal
abnormalities. Cardiac anomalies are typically
observed during this period. The late stage of
infection (stage 3) often manifests from months
to years following the first erythema migrans and

is distinguished by the presence of monoarthritis

or oligoarthritis, primarily affecting the larger
joints, alongside neurological symptoms.

Lyme disease has been seen to impact all layers
of the heart in a pathological manner (14). The
presence of vasculitis affecting intramyocardial
vessels may also be seen. The occurrence of
valvular dysfunction as a result of Lyme carditis
is infrequent, as indicated by a study with a
sample size of 15. Lyme carditis is characterized
by the presence of myocardial involvement.
Diffuse ST-T wave alterations are indicative of
cardiac involvement. In the majority of instances,
myocardial dysfunction tends to be of a mild kind
and has a limited duration (16, 17). The observed
elevation in QTcd in patients with Lyme disease
in our study can be interpreted as indicative of
cardiac involvement.

The occurrence of myocardial involvement
resulting in echocardiographic left ventricular
dysfunction or clinical congestive heart failure is
estimated to be between 10 to 15% in individuals
(8). The left ventricular ejection fraction (LVEF)
of the patients included in our study had
comparable values in both groups. This finding
implies that myocardial involvement is less
commonly detected in individuals with Lyme
disease, especially in cases when the
atrioventricular (AV) node is impacted.

There have been reports indicating that early use
of antibiotics for Lyme disease can effectively
avoid the occurrence of subsequent problems.

Nevertheless, the efficacy of antibiotic therapy in
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expediting the resolution of cardiac symptoms
associated with Lyme disease lacks clinical
substantiation (1). The observed rise in Pd and
QTcd within our study indicates that cardiac
involvement extends beyond the AV node,
encompassing both atrial and ventricular regions.
Hence, it would be advantageous to devise
independent prospective research to assess the
impact of antibiotic therapy on
electrocardiogram (ECG) outcomes.

QTcd is recognized as a marker of regional
heterogeneity in  cardiac  repolarization.
Furthermore, an elevated QTcd is regarded as a
non-invasive indicator that signifies the potential
for ventricular arrhythmia (18). Hence, it is our
contention that heightened QTcd in individuals
diagnosed with Lyme disease warrants more
vigilance in monitoring.

The Pd waveform is a straightforward
electrocardiogram (ECG) observation that is
employed to evaluate the durations of intra- and
inter-atrial  conduction, as well as the
transmission of irregular sinus impulses in atria
that are prone to atrial fibrillation (19, 20). There
is evidence suggesting that extended Pd
durations can be linked to the presence of stable
angina pectoris (21) and acute coronary
syndrome (22). Additionally, such durations
have been found in individuals who have
undergone coronary artery bypass surgery (23).

Hence, exercising caution about atrial arrhythmia

in individuals with Lyme disease might prove to
be beneficial.

CONCLUSION

In summary, based on the findings of our
investigation, it can be inferred that Lyme
disease has the potential to induce high-grade AV
blocks through its impact on the AV node.
Furthermore, it appears to have detrimental
effects on several phases of the conduction
system in both the atria and ventricles.

Study Limitations

The most important limitation of our study is
undoubtedly the small number of Lyme positive
patients. However, the fact that cardiac
involvement is not very common in Lyme
disease seems to be the most important reason for
this. Nevertheless, the number of cases related to
Lyme endocarditis seems to be acceptable when
compared with the studies in the literature. In
addition, the fact that it was a retrospective and
single-centre study can be said as an additional
study limitation.

Ethics Committee Approval: Our study is a
retrospective study and institutional permission
was obtained to access the retrospective data of
the patients after the permission of the clinical
research ethics committee (03.02.2023-KAEK-
3/36) was obtained. The principles of patient
privacy and confidentiality were observed, and
data were collected in accordance with the

Declaration of Helsinki.
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Abstract

Objective: In Turkey, agricultural worker migration occurs in order to maintain different regulations and management in different
seasons. Seasonal agricultural workers (SAWSs) may also cause problems such as not knowing the conditions of the region they go
to, experiencing health problems due to seasonal conditions, and increased workload in local institutions brought about by population
growth due to humidity. This study aimed to evaluate the emergency service applications of seasonal hazelnut workers during the
hazelnut harvesting season and to find solutions to possible health problems.

Method: It was a single-center, retrospective study and the applications of seasonal hazelnut workers who applied to the local tertiary
emergency department between 01 August 2022 and 30 September 2022 were evaluated. The socio-demographic characteristics of
non-pregnant patients aged 18 and over, their reasons for admission to the emergency department, and the treatments they received
were recorded.

Results: 400 patients with no missing data were included in the study. 60.2% of the patients included in the study were female and
19% were SAWs who were not registered in the population of Ordu province. It was determined that the most common causes of
SAWs in emergency department admissions were allergic reactions with at 37.3% and trauma with at 26%.

Conclusion: It is observed that SAWSs increase the rates of emergency service admissions during the hazelnut harvesting season. We
think that in this period, the employment of healthcare personnel should be increased, SAWSs should be trained in terms of diseases
that may occur due to environmental factors and working conditions, and the necessary health plans should be determined in advance.
Key Words: Agricultural worker, Emergency service, Hazelnut, Seasonal

Ordu ilindeki Mevsimlik Findik iscilerinin Acil Servis Basvurularimn Degerlendirilmesi: Retrospektif bir Calisma

Ozet

Amac: Tikiye’de farkli bolgelerde ve farkli mevsimlerde tarimsal faaliyetlerin siirdiiriilmesi i¢in tarimsal is¢i gocli meydana
gelmektedir. Mevsimlik tarim isgilerin (MTT) gittikleri bdlgenin sartlarini bilmemeleri, mevsim sartlarina bagh saglik problemlerinin
yaganmasi ve go¢ nedeniyle niifus artiginin getirmis oldugu yerel kurumlardaki is yogunlugunda artma gibi sorunlart da beraberinde
getirebilmektedir. Bu ¢aligma, mevsimlik findik isgilerinin findik hasat dénemindeki acil servis bagvurularint degerlendirmeyi ve
olasi saglik problemlerine ¢6ziim iiretmeyi amaglamigtir.

Yontem: Tek merkezli, retrospektif bir ¢alisma olup yerel {iglincii basamak acil servise 01 Agustos 2022 ile 30 Eyliil 2022 tarihleri
arasinda bagvuran mevsimsel findik is¢ilerinin bagvurular degerlendirilmistir. 18 yas ve {lizeri gebe olmayan hastalarin acil servis
basvurusundaki sosyo-demografik 6zelikleri, bagvuru nedenleri ve almis olduklari tedaviler kaydedilmistir.

Bulgular: Verilerinde eksiklik olmayan 400 hasta ¢aligmaya dahil edildi. Caligmaya dahil edilen hastalarin %60.2’sinin cinsiyeti
kadin ve %19’u Ordu ili niifusuna kayith olmayan MTI’lerini olusturmaktadir. MTI’lerinin acil servis bagvurularidaki en sik neden
% 37.3 ile alerjik reaksiyonlar ve %26 ile travma oldugu tespit edildi.

Sonug: MTi’lerinin findik hasat doneminde acil servis bagvuru oranlarim arttirdigi goriilmektedir. Bu dénemde saglik personel
istihdaminin arttirilmasi ve MTI’lerinin gevresel faktorler ve ¢alisma kosullari nedeniyle olusabilecek hastaliklar acisindan egitilmesi
ve gerekli saglik planlamalarin dnceden belirlenmesi gerektigini diisiinmekteyiz.

Anahtar kelimeler: Acil servis, Findik, Mevsimsel, Tarim isgisi
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INTRODUCTION

Individuals who migrate from their provinces to
work during planting and harvesting seasons in
regions with intensive agricultural activities and
return to their original provinces at the end of the
season, are defined as seasonal agricultural
workers (SAWSs). In Tirkiye, a significant
portion of the employment in agriculture is
constituted by SAWSs, aimed at sustaining
agricultural activities. The need for seasonal
workers labor arises due to the necessity of
completing the harvest in a short period, the
majority of the rural population doing engaging
in the same agricultural production, and the
decline in rural population due to urban
migration (2). Although the number of SAWSs
working informally in Tiirkiye is around 300,000
according to the Ministry of Labor and Social
Security, it is estimated that the number of
individuals affected by seasonal agricultural

labor encompasses at least one million people

(3).

11

In Tiirkiye's hazelnut agriculture, an important
sector, as of 2018, 74% of hazelnut planting areas
are located in the Eastern Black Sea Region, with
31% in Ordu, 16% in Giresun, 15% in Samsun,
9% in Trabzon, and 9% in Diizce provinces (4).
The hazelnut harvest occurs during a short period
covering August and September. Due to the
inability to shift extensively to mechanized
agriculture and the local labor force being
insufficient, a large number of SAWSs migrate to
the region during this period. According to data
obtained from local institutional records by the
Development Workshop Cooperative for the
International Labour Organization (ILO) Office
in October 2019, approximately 40-50 thousand
seasonal migrant agricultural workers migrate to
Ordu,
participate in the hazelnut harvest (5).

Sakarya, and Diizce provinces to
Various studies have established that seasonal
agricultural workers (SAWSs) and their families
face numerous barriers in to accessing healthcare
services. These challenges include transportation
difficulties, inadequate sick leave, fear of wage
loss or job termination, language barriers with
healthcare providers, lack of social security,
organizational  deficiencies, and limited
operational hours of hospital services. SAWSs and

their families experience health problems similar
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to the general population, but they also face
unique challenges due to hazardous working
conditions, poverty, low living standards, high
fertility rates, informality, geographic isolation,
nomadic lifestyle, and language and cultural
barriers (6,7). These issues lead SAWSs and their
families to delay seeking health services,
particularly those that are monitoring-based
and/or require long-term treatment, due to
concerns over the inability to continue work and
loss of daily wages, until they return to their
(1,8).
SAWs and their families often prefer emergency

permanent residences Consequently,

services over other healthcare facilities,
believing these will entail less waiting time (9).
In this study, we aim to analyze the emergency
department applications of SAWSs during the
hazelnut harvesting season.

METHODS

Study Design and Population

This is a single-center, retrospective study
conducted at the emergency department of a
tertiary state hospital between August 1, 2022,
and September 30, 2022, following approval
from the Ordu University ethics committee. The
study included all non-pregnant patients over the
age of 18 and the trauma patients under 18 years
of age who presented to the Emergency
Department during the 2022 hazelnut harvest
season.

Data Collection

Hospital records of patients presenting to the
Ordu  University Emergency Department
between August 1, 2022, and September 30,
2022, were retrospectively reviewed. The data
collection form recorded patients' age, gender,
(Diabetes Mellitus,

Coronary  Artery  Disease,

chronic diseases
Hypertension,
Asthma/COPD, Neurological Disease, Cardiac
Other),

information (residence), presenting complaints,

Disease, and  sociodemographic

diagnoses, treatments received (including
hospital admissions), total daily emergency
department visits, total visits by seasonal
agricultural workers (SAWSs), and the ratio of
SAW visits to total emergency department visits.
Statistical Analysis

All statistical analyses were performed using the
IBM Statistical Package for the Social Sciences
Statistics for Windows, Version 23.0 (IBM,
NY, USA).

characteristics of the cases were presented as

Armonk, Demographic
meantstandard deviation and n (%). Chronic
disease data of the cases were also presented in n
(%). Additionally,
were used to show the age distribution and

graphical representations
presenting complaints of hazelnut workers.
RESULTS

Between 01 August and 30 September 2022,
22.200 patients who presented to the Emergency
Department of Ordu University Training and
Research Hospital Ministry of Health, Republic

of Tiirkiye were retrospectively evaluated, and
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the study was completed with 400 patients.
During the hazelnut harvest period from August
1 to August 31, 2022, there were 11.850 patient
admissions, while from September 1 to
September 30, 2022, post-harvest, there were
10.350 admissions. Similarly, the total number of
patients visiting the emergency department in
October was 10.800.

It was found that 60.2% of the patients included
in the study were female. 81% were registered
Ordu

sociodemographic data are shown in Table 1, and

residents  of province.  Patients'

age distribution is illustrated in Figure 1. The
analysis of the reasons for SAWSs' emergency

department visits revealed that allergic reactions
(37.3%) and trauma (26%) were the top two
reasons (Figure 2). When reviewing the medical
history of SAWSs visiting the emergency
department, a majority (57.5%) had a history of
chronic illness. Looking at specific chronic
conditions, 13.5% had Asthma/COPD, 11.8%
had hypertension (HT), and 8% had diabetes
mellitus (DM) (Table 2). It was determined that
85.5% of the patients were discharged after
outpatient treatment, while 12.7% were admitted
for observation and treatment in the emergency

department.

Table 1. Analysis of Socio-Demographic Data of Hazelnut Workers Admitted to the Emergency Department

Socio-Demographic Variables n %
Age
(Mean + Std.) 43.94+0.8
Gender Male 159 39.8
Female 241 60.2
. Ordu and Ordu Population Registered 324 81
Residence
Out of the Ordu 76 19
Infective diseases 47 11.7
Tick/insect contact 20 5.0
Application Trauma 104 26.0
Complaint Allergic reaction 149 37.3
Other (Headeche, stomache,fewer, et 80 20.0
else)
Outpatient Treatment/Discharge 342 85.5
Treatment Treatment Follow-up in the ED 51 12.7
Inpatient Treatment in Hospital 7 1.8
L Yes 7 18
Hospitalization No 393 98.2
Chronic Di Present 230 57.5
ronic LISease  apsent 170 425

Std: Standard deviation, ED: Emergency Department
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Table 2. Chronic Disease Data of Hazelnut Workers Admitted to the Emergency Department

n %
HT 47 11.8
DM 32 8
Asthma/COPD 54 135
Neurological Disorder 12 3
Cardiac Disorder 14 3.5
Other 56 14

HT: Hypertension, DM: Diabetes Mellitus, COPD: Chronic Obstructive Pulmonary Disease

Frequency

"

6 12 15 13 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75 78 87
Age

Figure 1. Distribution of hazelnut workers admitted to the emergency department according to age

Frequency

Infactive disezses Tickfinsect Trauma Allergic reaction Other
contact

Application

Figure 2. Distribution of hazelnut workers admitted to the emergency room according to complaints
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DISCUSSION

With the migration of SAWSs, there is an increase
in the population, consequently leading to a rise
in emergency department visits. During the
hazelnut harvest period in Ordu, from August 1,
2023, to August 31, 2023, there were 11.850
patient admissions, and it was observed that the
number of emergency department visits in
August, the hazelnut harvest season, was higher
compared to other months. Hazelnut farm
workers are exposed to various allergens due to
their working conditions. Agricultural chemicals,
machinery oils, and biological agents like insect
and animal bites are among the most common
allergens they encounter (10,11). A study by
Uzunoglu E. et al. showed that Paederus
dermatitis is common among hazelnut workers,
especially during the harvest season (12).
Additionally, the sudden onset of allergic
reactions often leads to swift healthcare facility
visits. Therefore, we believe that allergic
reactions were the most common reason for
emergency department visits among hazelnut
workers in our study. Due to the geographical
structure of the Black Sea region, the geography
of hazelnut cultivation consists of mountainous
and rocky slopes (13). This increases the risk of
trauma to people in these areas. Trauma patients
typically present to the emergency department in
the acute phase. In our study, trauma was the
second most common reason for visits, which we

believe is due to the geography of the region.

When examining the medical history of the
patients included in
Asthma/COPD and Hypertension (HT) were the

most

the study, although

common, visits to the emergency
department for respiratory and hypertensive
emergencies were less frequent. This is thought
to be due to the lack of sick leave for workers,
financial concerns, fear of job loss, and lack of
health insurance. In contrast, conditions like
allergic reactions and trauma occur suddenly and
necessitate immediate access to healthcare
facilities. SAWSs reside in designated camp areas
in the regions they visit. Although these areas are
equipped with sanitation and toilet facilities, the
infrastructure may sometimes be inadequate.
During events like floods and heavy rains, these
areas may face outbreaks of infectious diseases
like gastroenteritis. Additionally, the low socio-
cultural level and poor self-care of SAWs also
contribute to the prevalence of infectious
diseases. Therefore, we believe that 11.7% of the
emergency department visits by SAWSs were due
to infectious diseases.

SAWs face numerous challenges, including the
fear of job loss, which leads them to focus solely
on work during working hours and postpone
other needs, including health. Additionally,
transportation difficulties and low socio-cultural
levels are other barriers to accessing primary
health care services. Consequently, SAWSs often
bypass the tiered health system and directly visit
This

emergency departments. increases the
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workload of emergency departments during
harvest seasons. In our study, we found that
85.5% of the SAWs who visited the hospital
received outpatient treatment and were
discharged. We believe this percentage includes
patients who did not seek primary healthcare
services. We learned that 81% of the SAWs were
of Ordu

Accordingly, we found that the most majority of

registered  residents province.
SAWs are actually from Ordu but reside outside
of Ordu. This suggests that the majority of SAWSs
are actually people from Ordu living in other
provinces who return to Ordu during the harvest
season. This seasonal migration contributes to
the increase in emergency department visits
during these periods.

When we examined the age distribution graph of
SAWs visiting the emergency department, we
found that the majority of visits were made by
individuals aged between 40-60 years. As
mentioned in Bayram H.'s studyAccording to
Erik  Erikson, psychosocial  development
continues throughout life, and the age range of
30-60 years is characterized by productivity
versus stagnation, with individuals being
productive during this stage (14). We believe that
the majority of SAWSs are in their productive
years, hence the high number of emergency
department visits in this age group.
CONCLUSION

In conclusion, although it covers a small part of

the year, factors such as increased migration to

the region during the hazelnut harvest period,
low socioeconomic status of SAWSs and their
families, adverse environmental factors, and
difficult working conditions increase the number
of emergency room admissions and thus the
workload of emergency services. This periodic
intensity in emergency services brings with it the
need for personnel and equipment. We also see
that this burden increases significantly when we
consider the geographical conditions and
endemic diseases that SAWSs and their families
are not used to. To manage this effectively and
ensure uninterrupted health services, accurate
personnel, and resource planning are essential.
Additionally, planning for potential illnesses

during these periods is also crucial.
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Abstract

Objective: The article investigates the integration of advanced Generative Pretrained Transformers (GPT) models into a user-friendly
Graphical User Interface (GUI). The primary objective of this work is to simplify access to complex Natural Language Processing (NLP)
tasks for a diverse range of users, including those with limited technical background.

Method: The development process of the GUI was comprehensive and systematic: Needs Assessment: This stage involved understanding
the requirements and expectations of potential users to ensure the GUI effectively addresses their needs. Preliminary Design and
Development: The initial designs were created and developed into a functional GUI, emphasizing the integration of features supporting
various NLP tasks like text summarization, translation, and question-answering. Iterative Refinement: Continuous improvements were made
based on user feedback, focusing on enhancing user experience, ease of navigation, and customization capabilities.

Results: The developed GUI successfully integrated GPT models, including GPT-4 Turbo and GPT-3.5, resulting in an intuitive and
adaptable interface. It demonstrated efficiency in performing various NLP tasks, thereby making these advanced language processing tools
accessible to a broader audience. The GUI's design, emphasizing user-friendliness and adaptability, was particularly noted for its ability to
cater to both technical and non-technical users.

Conclusion: In conclusion, the article illustrates the significant impact of combining advanced GPT models with a Graphical User Interface
to democratize the use of NLP tools. This integration not only makes complex language processing more accessible but also marks a pivotal
step in the inclusive application of Al technology across various domains. The successful implementation of the GUI highlights the potential
of Al in enhancing user interaction and broadening the scope of technology usage in everyday tasks.

Key words: Graphical User Interface (GUI), Generative Pretrained Transformers (GPT) models, Natural Language Processing (NLP), User-
Friendly, Accessibility

Farkli Uretken, Onceden Egitimli Doniistiiriiciiler Modellerine Dayali Gelistirilmis Grafik Kullanic1 Arayiizii

Ozet

Amag: Makale, gelismis Uretken Onceden Egitimli Doniistiiriiciiler (GPT) modellerinin kullanic1 dostu Grafik Kullanic1 Arayiizii'ne (GUT)
entegrasyonunu arastirmaktadir. Bu calismanin temel amaci, sinirhi teknik altyapiya sahip kullanicilar da dahil olmak iizere ¢esitli
kullanicilar karmasik Dogal Dil Isleme (NLP) gérevlerine erisimini kolaylastirmaktir.

Yontem: GUI'nin gelistirme siireci kapsamli ve sistematikti: Gereksinim Degerlendirmesi: Bu asama, potansiyel kullanicilarin
gereksinimlerini ve beklentilerini anlamay igeriyordu ve GUI'nin bu gereksinimleri etkili bir sekilde ele almasini saglamak igin yapildi. On
Tasarim ve Gelistirme: Ilk tasarimlar, metin 6zetleme, geviri ve soru cevaplama gibi gesitli NLP gérevlerini destekleyen ozelliklerin
entegrasyonunu vurgulayan islevsel bir GUT olarak olusturuldu ve gelistirildi. Yinelemeli Tyilestirme: Kullanicinin geri bildirimlerine dayali
olarak kullanici deneyiminin, gezinme kolayliginin ve 6zellestirme yeteneklerinin gelistirilmesine odaklanan siirekli iyilestirmeler yapildi
Bulgular: Gelistirilen GUI, GPT-4 Turbo ve GPT-3.5 gibi GPT modellerine basarili bir sekilde entegre edildi ve sezgisel ve uyarlanabilir
bir arayiiz ortaya ¢ikarildi. Farkli NLP gorevlerini etkili bir sekilde gergeklestirme yetenegi gostererek, bu gelismis dil isleme araglarini daha
genis bir kitleye erisilebilir hale getirdi. Kullanici dostu ve uyarlanabilirligi vurgulayan GUI tasarimy, teknik ve teknik olmayan kullanicilara
hitap etme yetenegi 6zellikle dikkat ¢ekti.

Sonug¢: Sonug¢ olarak, makale, gelismis GPT modellerini Grafik Kullanici Arayiizii ile birlestirmenin NLP araglarmm kullanimini
demokratiklestirmedeki 6nemli etkisini gostermektedir. Bu entegrasyon, karmagsik dil isleme araglarini sadece daha erisilebilir hale
getirmekle kalmaz, aym zamanda gesitli alanlarda yapay zeka (Al) teknolojisinin kapsayici uygulamasinda da bir doniim noktasi isaret eder.
GUI'nin basarili bir sekilde uygulanmasi, Al'nin kullanici etkilesimini gelistirme potansiyelini ve giinliik gérevlerde teknoloji kullanimimnin
kapsamini genisletme potansiyelini vurgular.

Anahtar kelimeler: Grafik Kullanic1 Arayiizii (GUT), Uretken Onceden Egitimli Déniistiiriiciiler (GPT) modelleri, Dogal Dil Isleme (NLP),
Kullanict Dostu, Erisilebilirlik
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INTRODUCTION

Language serves as the fundamental basis for
human communication and influences our
interactions with the external environment. The
advent of natural language processing (NLP) has
revolutionized our interaction with machines.
NLP has by

enabling humans to interact with technology in a

transformed communication
more authentic and intuitive way. The rapid
increase in the amount of written information
available online has driven the progress of NLP.
The field of NLP has undergone substantial
advancements, progressing from rudimentary
rule-based systems to intricate deep learning-
based models (1). Due to the intricate nature of
human language, natural language interpretation
and generation have historically posed
significant challenges in the field of NLP, despite
notable  progress. Nevertheless,  recent
breakthroughs have paved the way for innovative
The

development of the Generative Pre-Trained

strategies to address these issues.

19

Transformer (GPT) is a significant achievement
in the field of NLP. (2).
GPT rose to prominence with the debut of
ChatGPT by OpenAl, a research firm focused on
creating Al technology (3). GPT is a deep
learning model that has been pre-trained on huge
corpora of text data and may be fine-tuned for
tasks such as language synthesis, sentiment
machine
GPT's

transformer architecture is a huge step forward

analysis,  language  modeling,

translation, and text categorization.
over earlier techniques to NLP, such as RNN and
CNN. It employs a self-attention method to
enable the model to consider the context of the
full phrase while creating the next word,
enhancing the model's capacity to understand and
produce language. The decoder is in charge of
producing the output text depending on the input
representation (4).

GPT is capable of a wide range of NLP tasks.
Natural language understanding (NLU) is one of
its primary features; it can evaluate and grasp the
meaning of text, including detecting entities and
relationships in phrases. It's also skilled at natural
language generation (NLG), which means it can
generate text output such as creative material or
detailed and insightful answers to inquiries. GPT

may also be used as a code generator, writing
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computer code in languages such as Python or
JavaScript.
GPT may also be used to answer questions,
which means it can offer factual summaries or
build tales depending on the supplied text.
Furthermore, GPT may summarize material,
such as delivering a concise review of a news
story or research paper, and it can be used for
translation, allowing text to be translated from
one language to another. Overall, GPT's capacity
to handle a wide range of NLP tasks with high
accuracy and precision makes it a useful tool for
industries such as finance, healthcare, marketing,
and others. As NLP technology advances, we
may expect GPT and other language models to
become progressively more complex and
powerful, allowing us to connect with machines
more naturally and efficiently.
GPTs have revolutionized NLP, enabling rapid
advancements in various industries. Despite its
lack of
GPT's

architecture and capabilities. This gap not only

widespread adoption, there is a

comprehensive  understanding  of

hampers optimization but also limits the
technology's full potential. Therefore, a detailed
study is essential to explore its architecture,
supporting technologies, potential applications,
current challenges, and future prospects. This
unexplored territory and the need for a nuanced
understanding served as the driving forces

behind our research endeavor.

20

This
implementation of a graphical user interface
(GUI) that leverages the capabilities of GPT

article  presents the design and

models for various natural language processing
tasks.

METHODS

Obijective and Scope

The primary aim of this research is to develop a
user-friendly Graphical User Interface (GUI) that
integrates GPT for executing a range of NLP
tasks. The scope includes text summarization,
translation, and question-answering
functionalities.

Research Design and Methodology

Needs Assessment: Conducting surveys and
interviews to identify user requirements and the
NLP tasks that the GUI should support.
Preliminary Design: Sketching initial wireframes
and integrating a base GPT model.
Development: Actual coding, leveraging Python
rest api endpoints and Angular WEB Ul for user
interaction.
Evaluation: Performance metrics and user
feedback are collected to assess the GUI's
efficiency and usability.

Iteration: Refinements are performed based on
the evaluation results.

Technical Stack

Programming Language: Python 3.x

Python Libraries: OpenAl, Flask, Flask - Cors
GUI Framework: Angular 16.2, PrimeNg 16.3,

PrimeFlex 3.3.1



ODU Med J April 2024;11(1):18-32

Deployment: Docker

Version Control: Git

Hardware Specifications

Processor: Virtual 2 Core CPU

RAM: 4GB RAM

Storage: 20GB SSD

Operating System: Debian 12.1.0

System Architecture

The system is modular, consisting of:

User Interface Layer: The User Interface (Ul)
Layer of our system is meticulously crafted using
the Angular Framework. Angular stands out as a
premier TypeScript-based open-source web
application framework, spearheaded by the
esteemed Angular Team at Google, with active
contributions from a vibrant community of
individuals and corporations alike. Renowned for
its versatility and robustness, Angular offers a
sophisticated platform that empowers developers
in the creation of dynamic and responsive client-
side web applications.

In summary, the User Interface Layer of our
system, developed wusing the Angular
Framework, embodies the epitome of modern
web development practices. With its powerful
features, comprehensive toolset, and thriving
community, Angular empowers developers to
build sophisticated, scalable, and visually
stunning web applications that delight users and
drive business success.

Business Logic Layer: At the heart of our system

lies the Business Logic Layer, a pivotal

component that orchestrates the functionality and
intelligence of our application. This layer
GPT

(Generative Pre-trained Transformer) models,

seamlessly integrates  cutting-edge
serving as the backbone for handling a myriad of
tasks ranging from natural language processing
to text generation and beyond.

Central to the functionality of the Business Logic
Layer is its adept handling of various GPT tasks,
leveraging the power and versatility of state-of-
the-art machine learning models. Whether it's
generating  coherent  text,  summarizing
documents, or engaging in conversation, the GPT
models encapsulated within this layer exhibit a
remarkable ability to comprehend and generate
human-like responses.

To facilitate seamless interaction with the user
interface, the Business Logic Layer exposes its
functionality through REST API endpoints.
These endpoints serve as the conduit through
which data and requests are exchanged between
the user interface and the underlying logic of the
system. By adhering to RESTful principles, our
API

intuitive interface for communication, fostering

endpoints ensure a standardized and

interoperability and ease of integration with
external systems.

Underpinning the Business Logic Layer is a
robust implementation of the business service
layer, meticulously developed using Python and
the Flask library. Python, renowned for its

simplicity, readability, and versatility, serves as

21



ODU Med J April 2024;11(1):18-32

the foundation for our business logic, enabling
Flask, a

lightweight and extensible web framework for

rapid development and iteration.
Python, further augments our business service
layer by providing essential features for routing
handling HTTP methods,

managing application state.

requests, and
Through the harmonious interplay of GPT
models, RESTful APIs, Python, and Flask, the
Business Logic Layer empowers our system with
unparalleled intelligence and functionality.
Whether it's automating tedious tasks, providing
insightful recommendations, or engaging users in
meaningful dialogue, this layer serves as the
linchpin for delivering a transformative user
experience. With its sophisticated capabilities
and robust architecture, the Business Logic Layer
lays the groundwork for a truly innovative and
impactful application.

Ul — Service Interaction:

A REST API, sometimes referred to as a
RESTful API, is an application programming
interface (API) or web API that adheres to the
of the REST
architectural style. It enables communication and
interaction with RESTful web services. REST,

principles and limitations

an acronym for representational state transfer,
was devised by computer scientist Roy Fielding
(5).

An Application Programming Interface (API)
constitutes a comprehensive set of guidelines and

structures for the development and integration of

application software. It functions akin to a
contractual agreement between a provider of
information and a user, delineating the specific
data required by the user (termed as the 'call’) and
the corresponding output necessitated by the
provider (referred to as the 'response’) (6).

In this work, business logic layer provides set of
APl interfaces that receives calls from user
interface layer, processes it, and transforms to
OpenAl APl model (7). Service layer has
business logic to transform user inputs to Open-
Al model also provides additional inputs for
better NLP results (8). Figure 1 depicts workflow
processes for the design of the proposed system.

User Interface ‘ Service ‘ OpenAl ‘
- T [ B
| GPTRequest _| |
| Request Processing and transformation |
[ I
.(........‘
' Transformed Request
|
| Process Request and Generate Response
e
i Pl
! Response !
| |
| Response Processing and transformation !
‘ < ‘
' Response ! !
) ' I
User Interface ‘ Service ‘ OpenAl ‘

Figure 1. Workflow processes for the design of the
proposed system

User Experience Design

Embedded within the core tenets of Human-
Centered Design, this particular design ethos
places paramount importance on the principles of
simplicity and accessibility, meticulously crafted
to prioritize the seamless integration of user
needs and desires. With a steadfast commitment
to enhancing user comfort and ease, the design
intricately weaves together intuitive interactions
and ergonomic features, forging a symbiotic

relationship between user and interface.

22



ODU Med J

April 2024;11(1):18-32

At the heart of this design philosophy lies a
continuous feedback loop, meticulously curated
through a dual-channel approach comprising
electronic mail and graphical user interfaces.
This comprehensive feedback mechanism serves
as the lifeblood of the design process, providing
invaluable insights into user experiences and
preferences. By leveraging these insights, the
design team is empowered to iterate and refine
the design iteratively, ensuring its ongoing
alignment with evolving user expectations.
Moreover, this iterative refinement process
serves as a testament to the design's adaptability
and versatility, allowing it to seamlessly cater to
the diverse needs of its user base. Each
refinement is meticulously crafted to enhance the
overall user experience, fostering a sense of
inclusivity and  accessibility across all
touchpoints of interaction.

Furthermore, this commitment to continuous
improvement extends beyond mere functionality,
delving into the realm of emotional resonance
and user delight. Through thoughtful iteration
and refinement, the design transcends its
utilitarian ~ purpose,  forging  meaningful
connections with users and fostering a sense of
loyalty and trust.

In essence, this design philosophy encapsulates
the essence of Human-Centered Design, where
simplicity, accessibility, and user-centricity
converge to create transformative experiences.

By embracing a culture of continuous feedback

and iterative refinement, this design ethos stands
as a beacon of innovation and empathy, enriching
the lives of users in profound and meaningful
ways.

RESULTS

Figure 2 illustrates the proposed interface's
settings and configuration in detail. It showcases
the layout and organization of various control
elements, demonstrating how users can interact
with and adjust the interface. This visualization
highlights the user-friendly design, emphasizing
ease of navigation and customization options
available within the interface. It provides a clear
representation of how the interface can be
tailored to meet specific user needs, displaying
both the default settings and the range of
adjustments possible for personalization and
efficiency. The figure serves as a comprehensive
interface's

guide for understanding the

functionality and adaptability.

Settings x

API Key

sk=4RXKgL7slI7DmpxxxxxxT3BIbkFJ

GPT Engine

GPT-4 Turbo ~

Temperature

Q.7

Length

Short hd

Tone

Professional ~

Style

Creative ~

Figure 2. Settings and Configuration of the proposed
interface
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An API key, also known as an Application

Programming Interface key, is a distinct

identification utilized for the purpose of
authenticating a user, developer, or calling
application to an API. API keys are utilized to
monitor and regulate the usage of the API,
primarily to safeguard against any malicious or

abusive activities. The API key serves as both a

confidential ~authentication token and a
distinctive identification.

Here API key is provided by OPENAI platform
subscription.

GPT Engine: OpenAl provides set of GPT
engines, each solves different use cases. The
GPT models were sourced from Open-Al. GPT

models listed are below in Table 1 [16]:

Table 1. GPT models and algorithms that can be used in the developed software

Models Description

GPT-4 and GPT-4 A set of models that improve on GPT-3.5 and can understand as well as generate

Turbo natural language or code

GPT-3.5 A set of models that improve on GPT-3 and can understand as well as generate
natural language or code

GPT base A set of models without instruction following that can understand as well as generate
natural language or code

DALL-E A model that can generate and edit images given a natural language prompt

TTS A set of models that can convert text into natural sounding spoken audio

Whisper A model that can convert audio into text

Embeddings A set of models that can convert text into a numerical form

Moderation A fine-tuned model that can detect whether text may be sensitive or unsafe

GPT-3-Legacy

A set of models that can understand and generate natural language

In this work we have adopted “GPT-4 Turbo,
GPT-4 with vision, GPT-4, GPT4-32K and GPT-
3-Turbo” models.

Temperature: This parameter is used to control
randomness of the output. What sampling
temperature to use, between 0 and 2. Higher
values like 0.8 will make the output more
random, while lower values like 0.2 will make it
more focused and deterministic.

Length: This parameter controls length of
output. Options are:

- Long

- Medium

- Short

Tone: Defines tone of the output. Options are:
- Professional

- Causal

- Enthusiastic

- Informational

- Funny

Style: Defines style of the output. Options are:
- Creative
- Balanced
- Sensitive

GPT Prompt screen is given in Figure 3.
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Figure 3. GPT Prompt screen

GPT Prompt screen provides user — GPT

interaction.  Context  provides  additional
information related with problem.

The Transformer architecture uses contextual
embeddings to represent words, meaning that the
same word can have different embeddings based
on its surrounding words. This allows GPT
models to capture nuanced meanings and
relationships between words, thereby making
better predictions.

In first example, we have not provided any
information about the input:

The screen showing that no information is
provided regarding the login is given in Figure 4.

ChatGPT Client Application — ﬁ

Context

GPT Prompt

User
That is the 19:00 time in the PST timezone?
O [
The time 19:00 in the PST timezone (Pacific Standard Time) is 7:00 PM PST. PST is 8 hours behind
Coordinated Universal Time (UTC-8)

2 Inénli University Medical Informatics

and Biostatistic Department

Figure 4. The screen showing that no information is
provided about the login
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In the second example we have provided context
about the input: The screen showing that the
context for the entry is provided is shown in

Figure 5.

thththth

T .R,.
Figure 5. Screen showing that context is provided for the
input
Context provides better interpretation and more
accurate results for the input.
Free Text Input:
The free text entry screen is shown in Figure 6

below.

Figure 6. Free text input screen

Free text input provides chat-GPT interaction
with user. System sends settings parameters and
context to server to support different use cases
and optimize responses. User's input text screen
is shown in Figure 7 below.

Input:

User
Whatis the 19:00 time in PST timezone?

Figure 7. User's input text
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Output - 1:

Model: GPT-4 Turbo

Temperature: 0,7

Length: Long

Tone: Funny

Style: Creative

A screenshot of an example of a long response
from the system to the user is given in Figure 8
below.

0 .

Figure 8. Example of long response from the system to the

user

Output - 2:

Model: GPT-4 Turbo

Temperature: 0,7

Length: Medium

Tone: Informational

Style: Balanced

A screenshot of the shorter response sample
given by the system to the user is given in Figure
9.

Figure 9. Example of a shorter response given by
the system to the user

Text Translate:

Predefined

information

context software provides

the

by

about the input and

26

transformation to be performed. The results with
same transformation will be applied all inputs
provided. The image of the screen where the user
enters text for text translation is given in Figure
10. The text entered by the user is translated and
given as output.

Input:

User
What is the 19:00 time n PST timezone?

Figure 10. User's input text

File Translate

File translate provides file upload utility to
profile external file content as input. Predefined
context by software provides information about
the input and the transformation to be performed.
The transformation is applied to file content
provided and result can be viewed with
transformed input. The file upload screen for file
translation is shown in Figure 11. The file that
needs to be translated is selected and uploaded to
the system, and the file translation output is

obtained from the system.

File Translation v

Figure 11. File upload screen for file translate

Cardiovascular Surgery File Translate:
This tool provides pre-defined context and back-
end service reads uploaded data, transforms it

and uses Open-Al API endpoints with context
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and content to perform NLP operations. An
example of the text that the user wants translated
about cardiovascular disease is given in Figure
12.

Q@ ..

Figure 12. Example of user-uploaded text about

cardiovascular disease

Cardiovascular Surgery Paraphrase:

Cardiovascular Surgery Paraphrase provides
paraphrasing utility to paraphrase inputs in
Cardiovascular Surgery domain. Pre-defined
context has been provided by system to control
NLP engine. An example of the output where the
system comments on the entry after the user
enters information about Cardiovascular surgery

is shown in Figure 13.

Figure 13. Example of output after the user enters
information about Cardiovascular surgery and the system
provides a comment on the entry.

DISCUSSION
This work has significant implications for the
broader adoption of NLP technologies,

particularly for users without a technical

background. It opens up new avenues for
research and development in the field of user-
friendly interfaces for complex machine-learning

modelsGPT is an Al language model created by

OpenAl, Inc. GPT, an abbreviation for
Generative Pre-trained Transformer, is an
artificial intelligence system that use a

Transformer architecture to generate original
material by using a pre-existing dataset during its
training phase. GPT was especially designed for
NLP tasks that encompass two fundamental
elements: (1) comprehending and discerning the
semantic meaning of a phrase (natural language
comprehension), and (2) producing new phrases
based on the inputs (natural language
generation). Classical NLP models are rule-
based and offer restricted responses by adhering
to a predetermined set of encoded rules. As a
result, they lack adaptability and struggle to
accommodate the dynamic and diverse
characteristics of language (9).

The origins of NLP models may be traced back
to 1949, with the introduction of Weaver's
memorandum which laid the foundation for the
notion of machine translation (MT). In the early
stages of NLP, the primary focus of algorithms
was on machine translation (MT), however there

were other models developed with more
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extensive capabilities (10). Before 1990, systems
were predominantly rule-based and heavily
influenced by language ideas. The early 1990s
witnessed a significant breakthrough with the
implementation of statistical models, which was
subsequently accompanied by a transformative
move towards machine learning. The rise of deep
learning in the early 2000s established the
foundation for present-day NLP models. The
presentation of the pioneer neural language
model by Bengio et al. in 2003 was a significant
early advancement (11). This model was a feed-
forward neural network with a single hidden
layer, and it is thought to be the first model that
employed the word embedding technique. The
2010s witnessed a significant advancement in
technology due to the rapid growth in computer
processing capabilities and the collection of
extensive datasets. This advancement resulted in
the successful implementation of recurrent neural
networks (RNN) and long short-term memory
(LSTM) models. These sophisticated network
benefits in
data.

architectures offer significant

forecasting or classifying sequential
Consequently, two innovations have laid the
groundwork for GPT. Initially, novel algorithms
were proposed, including sequence-to-sequence
learning (2014) (12), attention (2015), and self-
attention (2017) (13),

enhanced the effectiveness of generative natural

which significantly

language processing (NLP) models (referred to

as "G" in GPT). The second significant

development was the introduction of innovative
'word embedding’ methods. These methods
include representing words as numerical data that
captures their importance, frequency of use, and
user-defined meanings. This allows words with
comparable meanings to have similar numerical
values. Word2Vec12 pioneered these techniques
in 2013 (14). These methodologies proved to be
more effective than previous methods and
enabled training on far larger data sets. The
concept of large pre-trained language models
was introduced in 2016 (15). (The letter "P" in
GPT) The Transformer, which is the primary
in 2017,

technological

architect of GPT, was launched

alongside  significant and
conceptual advancements in NLP (16). This
innovative architecture facilitated the collection
and processing of the semantic significance of
words within sentences by NLP models. The first
Transformer design has both an encoder and a
decoder. The encoder takes inputs for processing
and transforms them into a sequence of
uninterrupted representations using six identical
layers. Afterwards, the decoder sends these
representations through six further layers that are
comparable in order to produce outputs. Both the
encoder and decoder layers comprise a sublayer
known as 'multi-head self-attention' and another
sublayer known as a ‘feed-forward' network,
which is fully coupled. Furthermore, within each
decoder layer, there exists a sublayer known as

'masked self-attention' that exclusively utilizes
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preceding words within a phrase to forecast
words at a certain place (auto-regression). The
GPT model undergoes a biphasic training phase
(17). The initial phase entails the unsupervised
training of the model using an extensive
collection of unannotated textual input. The
model's ‘pre-training’ involves autonomously
acquiring knowledge of linguistic patterns and
representations. With a substantial rise in size,
GPT showcased its capacity to efficiently acquire
new skills with minimal task-specific input, a
phenomenon referred to as 'few-shot' learning.
As the dimensions of GPT expanded, it exhibited
the capacity to proficiently acquire knowledge in
new tasks with less task-specific data, a
phenomenon referred to as 'few-shot' learning
(18).

This article shows how we can implement
different use cases with customized inputs for
chat-GPT NLP models. In the realm of artificial
intelligence, the introduction of OpenAl's API
endpoints for ChatGPT represents a significant
advancement in democratizing access to
sophisticated language models. By providing
well-documented and accessible API endpoints,
OpenAl has expanded the utility of ChatGPT
beyond the confines of research laboratories and
specialized applications to a broader audience,
including  developers, entrepreneurs, and
educators. This shift facilitates a more extensive
and diverse application of the technology,

enabling the incorporation of advanced natural

language processing capabilities into a variety of
software applications and services. The API's
accessibility  encourages  innovation  and
experimentation across various fields, fostering a
collaborative environment where developers can
tailor ChatGPT's capabilities to meet specific
needs. This expansion is crucial in bridging the
gap between cutting-edge Al research and
practical, real-world applications, thereby
accelerating the adoption and integration of Al
into everyday technology solutions (19).

In academic discourse on artificial intelligence,
the optimization of output in GPT for chat
completions through context and parameters
emerges as a pivotal subject. The efficacy of
these language models, hinges significantly on
their capacity to interpret and respond to user
input within a given context. By meticulously
setting parameters — including tone, style, and
content specificity — users can significantly
refine the model's responses to align more closely
with the intended application. This adaptability is
crucial in diverse fields ranging from education,
where the model can be tuned to provide age-
appropriate responses, to customer service,
where it can be calibrated for empathetic and
solution-oriented interactions. Furthermore, the
incorporation of relevant context into prompts
enables the model to generate responses that are
not only syntactically and semantically accurate
but also contextually appropriate, enhancing the

overall user experience. These customizable
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features underscore the importance of fine-tuning
Al

maximizing their potential and utility in real-

models to specific use cases, thereby

world applications (19, 20).

The integration of OpenAl's API endpoints into
various applications exemplifies a paradigm shift
in the utilization of natural language processing
(NLP)
boundaries. By offering a streamlined and
NLP

techniques, transcending traditional

accessible gateway to advanced
capabilities, these endpoints enable a wide range
of applications to harness the power of
sophisticated language models like ChatGPT.
This

functionalities, from semantic analysis and

integration facilitates diverse
sentiment detection in social media platforms to
automated customer support and personalized
content creation in digital marketing. Moreover,
the adaptability of the API allows for the
tailoring of NLP features to specific industry
needs, be it in legal text analysis, healthcare
communication, educational  content
This

technology not only fosters innovation across

or
generation. democratization of NLP
sectors but also accelerates the development of
more intuitive and human-centric Al interfaces.
As a result, the OpenAl API endpoints serve as a
catalyst, transforming the theoretical potential of
NLP into practical, impactful solutions across an
array of industries (21).

illustrates the

In conclusion, the article

significant impact of combining advanced GPT

models with a Graphical User Interface to
This

integration not only makes complex language

democratize the use of NLP tools.

processing more accessible but also marks a
pivotal step in the inclusive application of Al
The

successful implementation of the GUI highlights

technology across various domains.
the potential of Al in enhancing user interaction
and broadening the scope of technology usage in

everyday tasks.
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Abstract

Objective: Although cardiovascular diseases are among the most prominent causes of mortality/morbidity in the world, they are even more
important together with comorbidities. This study aims to reveal the single/multiple effects of total cholesterol (TC), high-density lipoprotein-
cholesterol (HDL-C), low-density lipoprotein-cholesterol (LDL-C), and triglyceride (TG) on hypertension (HT), type 2 diabetes mellitus
(T2DM) and obesity accompanying coronary artery disease (CAD).

Method: The data were retrospectively achieved from the records of CAD patients undergoing coronary bypass surgery at the Department
of Cardiovascular Surgery, Medical Center, University. The medical knowledge discovery process (MKDP) was applied to the data
concerning HT, DM, obesity, TC, HDL-C, LDL-C, and TG variables. Different methods were used to determine the optimal cut-off points
of lipid profiles. Logistic regression analysis (LRA) was examined the single/multiple effects of lipid profiles on HT, T2DM, and obesity.
Results: TC, LDL-C, TG, and HDL-C lipid profiles categorized according to the cut-off points determined in the current study were analyzed
with LRA models. LDL-C (>117 mg/dL)*TC (>191 mg/dL)*HDL-C (>37.2 mg/dL) in HT and TC (>190 mg/dL)*TG (>197) mg/dL)*HDL-
C (>36.3 mg/dL) in T2DM interaction terms had a moderate effect size. LDL-C (>115 mg/dL)*TG (>197 mg/dL)*HDL-C (>36.3 mg/dL)
interaction terms in T2DM and TC (>192 mg/dL)*LDL-C (>117 mg/dL)*HDL-C (>36.8 mg/dL), TK (>192 mg/dL)*TG (>193
mg/dL)*HDL-C (>36.8 mg/dL) and LDL-C (>117 mg/dL)*TG (>193 mg/dL)*HDL-C (>36.8 mg/dL) interaction terms in obesity were
reported as having a high effect size.

Conclusion: In conclusion, it is recommended to use the approach that analyzes the cut-off points proposed in this study for lipid profiles in
predicting HT, T2DM, and obesity.

Keywords: Coronary artery disease, Risk factors, Lipids, Knowledge discovery.

Lipid Profilinin Hipertansiyon, Diabetes Mellitus ve Obezite ile Birlikte Gelen Koroner Arter Hastalig: Uzerindeki Tekli/Coklu
Etkilerinin Degerlendirilmesi

Ozet

Amag: Kardiyovaskiiler hastaliklar diinya genelindeki onde gelen 6lim/morbidite nedenleri arasinda olmasina ragmen, eslik eden
hastaliklarla birlikte daha da 6nemlidirler. Bu ¢aligma, total kolesterol (TK), yiiksek dansiteli lipoprotein-kolesterol (HDL-C), diisiik dansiteli
lipoprotein-kolesterol (LDL-C) ve trigliserit (TG)'nin hipertansiyon (HT), tip 2 diabetes mellitus (T2DM) ve obezite {izerindeki tekli/goklu
etkilerini ortaya ¢ikarmay1 amaglamaktadir.

Yontem: Universitesi Tip Merkezi ... Kardiyovaskiiler Cerrahi Boliimii'nde koroner bypass cerrahisi gegiren koroner arter hastalarinin
kayitlarindan retrospektif olarak elde edilmistir. Hipertansiyon, DM, obezite, TK, HDL-C, LDL-C ve TG degiskenlerine iliskin veriler i¢in
tibbi bilgi kesfi siireci (TBKS) uygulanmistir. Lipid profillerinin optimal kesme noktalarini belirlemek igin farkli yontemler kullanilmigtir.
Tekli/coklu etkilerini belirlemek igin lojistik regresyon analizi (LRA) lipid profilleri incelenmistir.

Bulgular: Bu ¢alismada belirlenen kesme noktalarina gore kategorize edilen TK, LDL-C, TG ve HDL-C lipid profilleri LRA modelleri ile
analiz edilmistir. HT'de LDL-C (>117 mg/dL)*TK (>191 mg/dL)*HDL-C (>37.2 mg/dL) ve T2DM'de TK (>190 mg/dL)*TG (>197
mg/dL)*HDL-C (>36.3 mg/dL) etkilesim terimleri orta etki biiyiikligiine sahipti. T2DM'de LDL-C (>115 mg/dL)*TG (>197 mg/dL)*HDL-
C (>36.3 mg/dL) etkilesim terimleri ve obezitede TK (>192 mg/dL)*LDL-C (>117 mg/dL)*HDL-C (>36.8 mg/dL), TK (>192 mg/dL)*TG
(>193 mg/dL)*HDL-C (>36.8 mg/dL) ve LDL-C (>117 mg/dL)*TG (>193 mg/dL)*HDL-C (>36.8 mg/dL) etkilesim terimleri yiiksek etki
biiyiikliigii olarak rapor edilmistir.

Sonug: Sonug olarak, HT, T2DM ve obeziteyi dngdérmede lipid profilleri i¢in bu ¢aligmada onerilen kesme noktalarini analiz eden bir
yaklagimmin kullanilmasi 6nerilir.

Anahtar kelimeler: Koroner arter hastaligi, Risk faktorleri, Lipitler, Bilgi kesfi

]
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INTRODUCTION
Cardiovascular diseases,

(CAD),

importance in terms of being one of the most

including coronary

artery  disease have increasing
prominent causes of mortality and morbidity

worldwide. In addition, hypertension (HT), type

2 diabetes mellitus (T2DM), obesity,
hyperlipidemia,  cancer,  etc.,  diseases
accompanying CAD can further increase

mortality and morbidity. Thence, it is predicted
that there will be more than 22 million deaths due
to cardiovascular diseases worldwide in 2030 (1).
According to the 12-year follow-up data of the
heart disease and Risk Factors in Turkish Adults
(TEKHAREF) study, which has been conducted
since 1990 under the leadership of the Turkish
Society of Cardiology, it is estimated that there
are approximately 2 million coronary heart
patients in Turkey and almost 160 thousand
people died from coronary heart disease.
Approximately 260 thousand coronary events
occur throughout the country, and when 85,000

of them are immediately fatal, 175 thousand

patients with non-fatal coronary events remain
Of the 2 million

coronary patients, approximately 75-80 thousand

candidates for treatment.

additionally die. Thus, the total number of
coronary heart patients increases by 90-100
thousand per year. The TEKHARF study found
the annual mortality of coronary heart disease in
our adults to be 5.2 per thousand in men and 3.2
per thousand in women. Nevertheless, the cause
of one out of every eight deaths could not be
determined. Among those with known causes,
deaths from coronary heart disease were the
highest at 42.5%, followed by cancer at a rate of
24% and cerebrovascular event-related deaths at
a rate of 12% (2, 3).

When these essential data of TEKHARF (3) and
other related studies (4-6) conducted in Turkey
are evaluated, it is inferred that preventive
medicine practices that can be carried out for the
prevention of cardiovascular diseases such as
CAD are of great importance to reduce the risk
of mortality and morbidity. Lipid profiles are a
test that can be used to screen those at risk of
developing CAD. Thanks to evaluating these test
results, medical information can be obtained to
prevent possible risky situations such as heart
attack, stroke, etc., in individuals. Lipid profile

tests, mainly including total cholesterol (TC) test,
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high-density lipoprotein-cholesterol (HDL-C)

assay, low-density lipoprotein cholesterol-
cholesterol (LDL-C) assay, and triglyceride
(TG), are performed for lipids (7). LDL-C plays
an important role in developing CAD (8, 9).
However, the content of LDL-C particles may
show individual variations, and CAD may
develop in individuals with normal LDL levels
(10). T2DM is a heterogeneous disease and can
lead to acute, micro/macro-vascular chronic
complications (CAD, stroke, peripheral vascular
diseases, etc.). Therefore, it has been reported
that the risk of developing CAD in this disease
increases 2-4 times (11, 12). T2DM is also
defined by several lipid and lipoprotein
abnormalities. These abnormalities increased TG
level, decreased HDL-C level, increased trim
dense LDL-C level, etc., situations (13).

The clinical information, relationships, patterns,
and predictive models developed from the
existing medical data in the database with data
mining/machine  learning  methods  can
significantly contribute to clinicians' medical
The

knowledge discovery process (MKDP) has been

decision-making  processes. medical
used frequently in recent years, especially in
medicine and health sciences, because it can
extract meaningful and vital information from
massive databases and records. MKDP is a
process that includes data selection from
databases, data pre-processing, transformation,
data methods, and

performing mining

evaluation/interpretation of obtained
patterns/relationships (14, 15). MKDP can help
physicians make medical decisions by revealing
clinically meaningful information from very
high-dimensional medical data. Clinical decision
support systems are knowledge-based software
that support physicians in making the most
appropriate medical decisions for patients (16).

The the
single/multiple effects of TC, HDL-C, LDL-C,
and TG on CAD risk factors of HT, T2DM, and

obesity, develop an open-source web-based

current study aims to reveal

decision support software, and determine the
most appropriate cut-off points of the lipid
profiles examined.

METHODS

Research sample and characteristics

The present research protocol was approved by
the Inénii University Clinical Research Ethics
Committee (Research protocol no: 2016/159).
The material of this retrospective case-control
study consisted of medical records taken from the
database of approximately 2400 coronary artery
patients who underwent coronary bypass surgery
between January 1, 2002, and September 1, 2018,
in Inoni University Faculty of Medicine, Turgut
Ozal Medical

Cardiovascular Surgery. Individuals who had

Center, Department of
more than 50% stenosis angiographically in at
least one of the major epicardial arteries and
underwent coronary bypass surgery were

included in the study. However, individuals with
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less than 50% stenosis in at least one of the
epicardial arteries or less than 40% stenosis in the
left main coronary artery were excluded from the
study. Data collected on coronary artery patients
in this study were collected as follows.

. Gender (male/female),

. Age (years),

. HT (diastolic blood pressure > 90 mmHg
and/or systolic blood pressure > 140 mmHg),

. T2DM,

. Obesity (body mass index (BMI)>30),

. TC (mg/dL),

. HDL-C (mg/dL),

. LDL-C (mg/dL),

. TG (mg/dL).

The evaluated in
accordance with the STROBE guideline (17).
Surgical Technique

current research was

All surgical operations were performed under
cardiopulmonary bypass (CPB) with the aid of a
membrane oxygenator (Dideco D 708 Simplex,
41037 Mirandola-Italy), a roller pump (Cobe
Cardiovascular INC, Arvada CO 80004-3599
USA) and a non-pulsatile flow. Antegrade and
retrograde blood cardioplegia were used for
myocardial (Medtronic
CardioTermTM CT 400 BR CA 92807 USA).

All patients were systemically cooled to 28-32

protection

°C. Distal anastomoses were performed using 7.0
prolene sutures under a cross-clamp in all
surgical operations. Proximal anastomoses were

applied to the proximal aorta using 6.0 or 7.0

prolene sutures. After completing the proximal
blood

cardioplegia was given. In cases with left

anastomoses, retrog rade warm

ventricular aneurysm and left ventricular
thrombus, aneurysm repair, thrombectomy, and
proximal anastomoses under cross-clamp were
performed  before  distal  anastomoses.
Cardiopulmonary bypass was performed with
moderate hypothermia (28-30°C) and high
perfusion pressure (60-70 mmHg). Surgical
strategies were exiting cardiopulmonary bypass
at low body temperature (35 °C), striving to
shorten the times of cross-clamping and CPB,
and avoiding hypotension in the intraoperative
and early postoperative periods. In the
intraoperative evaluation, great attention was
paid to the cannulation area in cases with plaques
in the ascending aorta. No narcotic analgesics or
deep sedative drugs were administered to the
operated patients after they were admitted to the
intensive care unit. All patients were extubated as
early as possible. After the drainage tubes were
removed from the patients, antiaggregant
treatment was applied with acetylsalicylic acid at
a dose of 300 mg/day. The patients were
contacted to come in for the normal outpatient
controls on the 10th postoperative day, in the
second and sixth months, and then once a year
(18).

Biochemical Analysis

The lipid profiles discussed in this study are

studied with the Abbott brand Architect C16000
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model device (in the same device) in the central
laboratory of Inonu University Turgut Ozal
Medical Center. Comprehensive information on
the determination of relevant lipid profiles is
presented below.

TC determination: TC determination is studied
by the enzymatic method (cholesterol esterase
and cholesterol oxidase) (Ref no: 7D62-21). The
system can measure up to 705 mg/dL directly,
and for higher results, the sample can be diluted
1:4 initially with automatic or manual dilution,
and the result can be obtained automatically by
concentration  with  the

multiplying  its

appropriate dilution factor. Calibration is
repeated at least every 20 days as needed, internal
quality control is evaluated every day (two
controls), and external quality control (Biorad
EQAS External Quality Assurance Service) is
performed once a month. Interassay values were
2.5% for control 1 and 2.7% for control 2.
Intraassay values are 2.1% CV for control 1 and
2.3% for control 2.

TG determination: TG determination is made by
the enzymatic method (lipase, glycerol kinase,
and glycerol phosphate oxidase) (Ref no: 7D74-
21). The system can measure up to 1420 mg/dL
directly, and for higher values, the sample can be
diluted 1:4 initially with automatic or manual
dilution, and the result can be obtained
automatically by multiplying its concentration
with the appropriate dilution factor. Calibration

is repeated at least every 20 days as needed,

internal quality control is evaluated every day
(two controls), and external control quality
(Biorad EQAS External Quality
Assurance Service) is performed once a month.

control

Interassay values are 2.9% CV for control 1 and
3.1% CV for control 2. Intraassay values are
2.2% CV for control 1 and 2.5% CV for control
2 (19).

HDL-C determination: This
performed by the colorimetric endpoint reaction
technique (Ref no: 02R06-31, 02R06-21). The

method is linear up to 200 mg/dL. Calibration is

procedure is

repeated at least every 20 days as needed, internal
quality control is evaluated every day (two
controls), and external control is performed once
a month. Interassay values were 3.8% CV for
control 1 and 4.1% for control 2. Intraassay
values are 2.3% CV for control 1 and 2.2% CV
for control 2.

Determination and calculation of LDL-C: The
colorimetric method is carried out (Ref no:
02R05-31, 02R05-21). The method is linear up to
600 mg/dL. The calibration process is repeated at
least every 20 days, and internal quality control
is performed every day. The normal value is
<100 mg/dL. Interassay values are 4.3% CV for
control 1 and 4.5% for control 2. Intraassay
values are 2.4% CV for control 1 and 2.8% CV
for control 2. Friedewald's formula (20)
calculates LDL-C according to the following
equation when TG<400 mg/dL (21).

LDL-C= TC — (HDL-C + TG/5)
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Sample Size

In patients with CAD, a priori power analysis
revealed a minimum of 515 in each group (1030
individuals in total) considering the estimated
difference in HT rate between the two groups of
0.10, type I error (o) of 0.05, Type II error (B) of
0.10 (power=0.90), and the assumed effect size
of 0.20 (22). In this research study, to increase
the validity and reliability of the research
findings, all data on 2831 CAD patients were
obtained from the records of the cardiovascular
surgery department.

Medical Knowledge Discovery Process (MKDP)
In this research, MKDP, which is explained in
Figure 1, 2 and the details given below, was
applied for the selection, pre-processing,
transformation, data mining, and evaluation of
the data.

I. Data selection: Absence or presence of CAD

risk factors of HT, T2DM, and obesity were

dependent/output/outcome  variables (binary
categorical features), and TC, HDL-C, LDL-C,
and TG lipid profiles were

explanatory/independent/input variables.

Il. Data pre-processing: The missing data were
completed with the help of the assignment
approach based on the Random Forest method.
Extreme/outlier observations were detected with
the local outlier factor (LOF). LOF values were
calculated according to the k=5 neighborhood
value, and the extreme value threshold was

determined as 2.5.

the number of dat
determined by
power analysis

Data selection

Physiologicallpathophysiological

evaluation of the collected data

f

Missing values?

Imputing missing
es

with k-Nearest @
Neighbor model o
Analysis of outlier observations
with Local Outlier Factor and
Tukey's outlier method

Data preprocessing

QD A

Removal of outlier _

observations from 9%
0,9

tt

MEDICAL KNOWLEDGE DISCOVERY PROCESS

Data mining

Evaluation and interpretation §
of the optimal LR
model by determining with

Clinical knowledge

Evaluation and interpretation of
clinical knowledge

Development of a web-based decision
support software based on the
obtained results

Figure 1. Graphical abstract

techniques were applied to quantitative data.

Data transformation: No transformation
IV. Data mining: In the modeling stage, multiple
logistic regression (LR) analysis (LRA) was used
for the relationships between the absence or
presence of CAD risk factors of HT, DM, and
obesity (dependent/output/outcome variable) and
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lipid profiles of TC, HDL-C, LDL-C and TG
(explanatory/independent/input variables. The
most appropriate (optimal) LR model was
selected by applying the Akaike Information
Criterion (AIC) based stepwise feature selection.
The 10-fold cross-validation method was used to

examine the accuracy of the models. LRA

models were obtained by stepwise feature
selection techniques. AIC statistics were used in
selecting the variables that could be included in
the models. In this stage, single and multiple joint
effects of TC, HDL-C, LDL-C, and TG lipid
profiles on HT, DM,

investigated for risk assessment.

and obesity were

(Selectuon CPreprocessmg) Cl‘ransformatlon) (

Data
Mining

Interpretation /
Evaluation

=AW

Target Data

Preprocessed
Data

Figure 2. Detailed stages for the MKDP approach

The goodness of the fit of the established LR
models was examined by the Hosmer-Lemeshow
test and the Akaike Information Criterion (AIC).
In addition, McFadden, Nagelkerke, and Cox-
Snell summary statistics were given for the LR
models. Interpretations for OR with 95%
confidence intervals, the measure of effect size
(ES) in this study, were made according to the
relevant reference study (23).

V. Interpretation and evaluation: In the
performance evaluation of the models estimated
in this study, accuracy, sensitivity, specificity,
positive/negative predictive values, F-score and
Gmean were calculated. The 95% confidence

intervals of the relevant performance criteria

Transformed
Data

39

Y
=

Patterns

were performed using the 1000 repetitive
bootstrap technique, one of the non-parametric
methods.

Biostatistical Data Analysis

Quantitative data are summed up as mean and
standard deviation or median and interquartile
range, and numbers and percentages summarize
qualitative data. In data analysis, controls and
necessary actions were taken to prevent missing
and erroneous data and excessive variability
problems. Normality assessment of the variables
was performed by the Kolmogorov-Smirnov test.
Since the normality assumptions were not met,
the differences between the classes of qualitative

variables in terms of lipid profiles were examined
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with the help of the Mann-Whitney U test. The
effect size (ES) for the Mann-Whitney U test is
the square of epsilon (£2) was interpreted as low
for values of 0.01 to <0.08, moderate for values
0f 0.08 to <0.26, and high for values > 0.26 (24).
Correlations between quantitative variables were
calculated using the Spearman rho technique as
the data did not show normal distribution. The
effect size for correlations was evaluated as low
for 0.10 - <0.30, moderate for 0.30 - <0.50, and
high for > 0.50 (25). All p<0.05 values were
considered statistically significant. The optimal
cut-off points of the lipid profiles examined
according to the risk factors for CAD, HT,
T2DM, and obesity were determined with the
help of an approach based on the logistic
regression model with the supervised/supervised
In all

discretization method. analyses and

 The "Risk Calculation Toor" was developed using "
@ “Shiny", an R package.

Total cholesterol (mg/dl):

Triglyceride (mg/dD:

HDL-C (mg/d)

LDL-C (mg/d):

models, R software and IBM SPSS Statistics
Premium version 26.0 for Windows package
program were used where appropriate.

Risk Calculation Tool

A web-based open-source "Risk Calculation
Tool" was developed using the significant
coefficients from the multiple LR analysis for the
relevant tasks. Shiny (26), a package available in
R, was utilized throughout the development of
the tool. In addition, the following packages —
shinyWidgets (27), shinyLP (28), shinythemes
(29), and shinydashboard (30)- were employed to
design the graphical user interface. The proposed
web-based software is freely available at the
internet address:
http://161.9.167.247/RiskCalcTools/. Figure 3
provides a perspective on the relevant portions of

the tool and descriptions.

isea:

35.77%

Calculated risk for hypertension

Figure 3. A perspective on the relevant portions of the tool and descriptions

RESULTS

40

The study consisted of 2828 people, 2137 men
(75.6%) and 691 women (24.4%). The mean age
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of the individuals is 60.84+9.71 years, the mean
age of men is 60.12+9.77 years, and the mean age

of women is 63.0749.15 years.

In this study, the lipid profiles examined for

coronary artery patients classified

the

were

according to optimal cut-off points

determined by the supervised discretization
method. Optimal cut-off points determined in
this study for HT accompanying CAD were

given below:

*> 191 mg/dL for TC,
*>117 mg/dL for LDL-C,
*> 181 mg/dL for TG,
*>37.2 mg/dL for HDL-C.

In relation to T2DM accompanying CAD, the

following optimal cut-off values were identified:
*> 190 mg/dL for TC,

*> 115 mg/dL for LDL-C,

* > 197 mg/dL for TG,

«>36.3 mg/dL for HDL-C.

Similarly, the optimal threshold points below
were calculated for obesity concomitant with
CAD:

*> 192 mg/dL for TC,
*> 117 mg/dL for LDL-C,

* > 193 mg/dL for TG,

*>36.8 mg/dL for HDL-C.

Statistics from multiple LRA models regarding
the possible effects of clinically categorized lipid
profiles on HT, T2DM,

summarized in Table 1. According to the

and obesity are

modeling results, the goodness of fit criteria of
the models established to evaluate the multiple
effects of categorized lipid profiles on HT,
T2DM, and obesity were statistically significant
(Hosmer & Lemeshow test; p>0.05).

Considering the values given in Table 1, in the
model for the HT response variable, TC (>191
mg/dL)*HDL-C (>37.2 mg/dL), LDL-C (>117
mg/dL)*HDL-C (>37.2 mg/dL) and LDL-C
>117 mg/dL)*TC (>191 mg/dL)*HDL-C
(>37.2 mg/dL) interactions were statistically
significant (p<0.05). Other coefficients in the
model were insignificant (p>0.05). LDL-C (>115
mg/dL), TG (>197 mg/dL), HDL-C (>36.3
mg/dL), and TC (>190 mg/dL)*LDL-C (the
terms >115 mg/dL)*TG (>197 mg/dL)*HDL-C
(>36.3 mg/dL) were statistically significant
(p<0.05).

In the model equation estimated for obesity, TG
(>193 mg/dL), LDL-C (>117 mg/dL)*TG (>193
mg/dL), LDL-C (>117 mg/dL)*HDL-C (> 36.8
mg/dL), TG (>193 mg/dL)*HDL-C (>36.8
mg/dL), TC (>192 mg/dL)*LDL-C (>117
mg/dL)*HDL-C ( >36.8 mg/dL), TC (>192
mg/dL)*TG (>193 mg/dL)*HDL-C (>36.8
mg/dL) and LDL-C (>117 mg/dL)*TG (> 193
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mg/dL)*HDL-C (>36.8 mg/dL) terms were In the multiple LR equation estimated for
found to be significant (p<0.05). obesity, ES was calculated at “High” levels for
TC (>192 mg/dL)*LDL-C (>117 mg/dL)*HDL-
C (>36.8 mg/dL), TC (>192 mg/dL)*TG (>193
mg/dL)* HDL-C (>36.8 mg/dL), and was
determined to be “Moderate” for TG (> 197

While the ES levels of the OR were “Low” for
TC (>191 mg/dL)*HDL-C (>37.2 mg/dL) and
LDL-C (>117 mg/dL)*HDL-C (>37.2 mg/dL)
interactions for the HT dependent variable, the
ES values were “Moderate” for LDL-C (>117
mg/dL)*TC (>191 mg/dL)*HDL-C (>37.2
mg/dL).

mg/dL). in the same way, the ES level was found
to be “Low” for LDL-C (>117 mg/dL)*TG
(>193 mg/dL), LDL-C (>117 mg/dL)*HDL-C
(>36.8 mg/dL), TG (>193 mg/dL)*HDL-C

In the equation established for the T2DM output (>36.8 mg/dL) and TC (>192 mg/dL)*LDL-C
variable, the ES levels for OR were also obtained (>117 mg/dL)*HDL-C (>36.8 mg/dL)). The

as “Low”. For LDL-C (>115 mg/dL), TG (>197
mg/dL), HDL-C (>36.3 mg/dL), TC (>190
mg/dL)*LDL-C  (>115 mg/dL)*TG (>197
mg/dL)*HDL-C (>36.3 mg/dL).

coefficients of determination for each model for
all dependent variables were calculated as small

degrees

Table 1. Statistics from multiple LRA models on the effects of lipid profiles classified by optimal cut-off points from this study on HT,
T2DM, and obesity

TC 191 mg/dL)*TG (? 181 mg/dL)*HDL-C

0.644 (0.626-0.661)

g _e3T2mgal) -0.5708 0.3528 2.6175 1 0.1057 05651 0.28-1.1195 Low NPV
LDLC (117 mgdL)IC  (>191 14 Py . F-score
me/dLy*HDLC (-37.2 g/l 08329 03628 52714 1 0.0217 23001 11382-47314 Moderate e
Model significance and goodness of fit staristics
Hosmer & Lemeshow test AIC Pseado R? values
2 DF y 3685 McFadden Nagelkerke Cox-Snell
0018 3 1 i 2 38E-03 4 26E-03 3 10E-03
Statistics on coefficients Performance metrics  Values (95% CI)
Variables [ SE Wald DF r OR 95% CI ES i y
Constant 10596 00814 169 5454 1 <0.0001 03466 - - Accuracy 0-742 (0.727-0.76)
LDL-C G115 mg/dL) 03816 0.1886 4.0012 1 0.0431 0.6828 04661-00782 Low Speciidy 0.005 (0-0.01)
TG (>197 mg/dL) 04023 01131 126506 1 0.0004 14053 11071-18652 Low Specificity 0.008 (0.006-1)
HDL-C (>363 mg/dL) 02147 01027 43726 1 0.0365 08068 06594-0 9862 Low PPV 0,500 (0.091-0 875)
TC (190 mg/dL)*LDL C (=115 mg/dL) 03102 0.1963 2499 1 0.1130 13638 0.9369-2.0257 Low NPV 0.743 (0.727-0.759)
TG ThG
o ICEL0mL) TC F197mgdLy"HDL-C 5955 0308 3.4681 1 0.0626 17745 09627-3.235 Moderate F-score 0.011(0.001-0.019)
Z _(363 mgidl) ___
] -
A LDLC S mgdL)ITC (197 55550 a7 2.8487 1 00014 35027 0.7783-15.7846 High
mg/dL*HDLC (~36.3 mg/dL) Ghtsan 0.052 (0.014-0 105)
TC (*190 mg/dL)*LDLLC (-115mg/dLy*TG  -17372 0813 4566 1 0.0326 0176 0.0344-0 8999 Low e e B
(>197 mg/ldL)*HDL-C (>36.3 mg/dL)
Model significance and goodness of fit statistics
Hosmer & Lemeshow test AIC Pseudo R? values
i DF Fa 31007 McFadden Nagelkerke Cox-Snell
232 3 0.060383 - 137E02 228E-02 1.55E02
Statistics on ¢ oefficients Performance metrics  Values (95% CI)
Variables [ SE Wald DF » OR 95% CI ES i .
Constant 16778 0.0899 343.677 1 <00001 01868 - - Accuracy 0.817(0.803-0.832)
TG (>193 mg/dL) 0.6017 0.1611 13.0484 1 0.0002 18251 1326824967 Moderate -
HDL-C (>36.8 mg/dL) 02587 0.1479 3.0601 1 0.0802 12953 0967-1.7277 Low Specifidty 0000 (0.000-0.001)
TC (192 mg/dL)"HDLC (>36.8 mg/dL) 11109 0.6103 3365 1 0.0666 03263 0077609277 Low A )
LDLC (117 mg/dL)*TG (>193 mg/dL) 04205 02123 30028 1 0.0476 06567 04309-0.002 Low Specidty 1.000 (0.995-1.000)
LDL-C (>117 mg/dL)*BDL-C (368 mg/dL)  -0.7531 0.3700 4.1236 1 0.0423 04700 02132-00278 Low o
.. TG (>193 mg/dL)*HDLC (>36.8 mg/dL) 00027 04111 58203 1 0.0158 03706 0157-0 7987 Low
g TIC (=192 mgdL)’LDLC (=117 - < oac e , y
£ LY HDL C (36 § me/dL) 17271 0.7169 5.8036 1 0.016 56245 15627-27.8208 High NPV 0.817 (0.802-0 830)
;g;li?ﬁ?ym(””“‘g‘uymu L6448 0.7747 45074 1 0.0337 5.18 12501-27.9000 High F-score
LDLC @117 mgdl)*IG  (>193 - ohon N "y
LY HDILC (>36.8 mg/lL) 27606 0.8720 10.0023 1 00016  15.8004  2.7805-80.6744 High G
Model significance and goodness of fit statistics
Hosmer & Lemeshow test AIC Pseudo R values
7 DF ? 26842 McFadden Nagelkerke Cox-Snell
345E-13 3 1 115E02 1.77E-02 1.0%E 02

SE: Sndard o, DF: Degiees of feedomm, OF; 00ds zabo. CL Confience mieral, ES; Effst Sz, ET. Hypertenion, TIDM. Type 3 dale s cellis, 1C: ot cholestrol, FL-C: hugh Jrasy ipoprotean cholesierdl LDL-C: low-desaty
lipoprotein-cholesterol: TG: Trighyveride: AIC: Alike Information Criterion, PPV - Positive predictive vatue: NPV: Negative predictive walus

DISCUSSION Atherosclerotic cardiovascular diseases are a
substantial cause of death in developed and

]
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developing countries. Dyslipidemia is one of the
most important preventable risk factors that
increase the risk of atherosclerotic cardiovascular
diseases. Dyslipidemia is the main factor in the
pathogenesis of atherosclerosis. According to
clinical studies, approximately 80% of the adult
population in Turkey is exposed to dyslipidemia.
Thanks to early diagnosis and timely measures,
cardiovascular disease risk can be reduced. Since
blood lipids can be measured easily, quickly,
inexpensively, and reliably, screening for
dyslipidemia can accurately calculate the future
risk of atherosclerotic cardiovascular disease.
Although the incidence of diseases such as
obesity, T2DM, and HT is increasing worldwide,
it also leads to a gradual increase in the incidence
of dyslipidemia. Dyslipidemia is not only a
lifestyle disorder; but also has a genetic

background such as familial
hypercholesterolemia, which is an autosomal
dominant single-gene disease. Familial cases of
hypercholesterolemia develop with increased
high cholesterol levels and progression of early
atherosclerotic cardiovascular diseases,
regardless of lifestyle. In a part of familial
dyslipidemia, LDL-C and TG elevation are
present together, while in some others, only TG
is present (31, 32). In light of these data, the
possible single/multiple effects of TC, LDL-C,
TG, and HDL-C lipid profiles on obesity, T2DM,

HT, etc., illnesses can be evaluated in planning,

rearranging, and improving preventive/curative
health services.

Many studies have shown that disorders in the
lipid profile are risk factors in atherosclerotic
diseases. In large-scale screening studies, the
critical cut-off value(s) was/were determined as
an atherosclerotic risk factor for lipid levels (33).
The risk of atherosclerotic disease increases
when the single and multiple analyses of the
values that make up the lipid profile are above
the critical value. However, changes in lipid
profile and single/multiple relationships between
them may show differences, especially in those
with different diseases such as DM, obesity, and
HT, which of

atherosclerosis. Establishing these differences is

are other risk factors
very important in determining the type, duration,
and dose of dyslipidemia treatment, especially in
individuals with atherosclerotic risk factors who
have not had the disease and in patients who have
the disease and whose treatment is ongoing. In
patients with atherosclerosis risk factors, instead
of evaluating the lipid profiles individually,
of the

accompanying risk factors and the values that

single/multiple examinations
make up the lipid profile are of great importance
both in the prevention of atherosclerosis and in
demonstrating the success of the treatment of
patients with atherosclerotic cardiovascular
disease. Also, determining these lipid profile
values, and their interrelationships will help

determine the targeted lipid profile level(s) in

43



ODU Med J

April 2024;11(1):33-48

those with additional risk factors such as DM,
HT, the

single/multiple dose and duration of the medical

and obesity and determine
treatment to be given to these patients.
The prevalence of obesity and T2DM continues
to increase worldwide, particularly in low-
income and developing countries, with the
increasing adoption of lifestyles associated with
low energy expenditure and high-calorie intake.
Although easily diagnosed, T2DM and HT are
complex and heterogeneous phenotypes
life-
Their

common presence in the same individual can be

associated with an increased risk of

threatening  cardiovascular  disease.
attributed to the pathophysiology of obesity and
insulin resistance. HT and T2DM are common
comorbidities, and the most important cause of
morbidity and mortality in diabetes is
cardiovascular disease exacerbated by HT. In this
regard, T2DM and HT are intimately connected
due to similar risk factors such as endothelial
dysfunction, wvascular inflammation, arterial
remodeling, atherosclerosis, dyslipidemia, and
obesity. There is also significant overlap in the
cardiovascular complications of T2DM, HT, and
obesity, mainly associated with micro/macro-
vascular disease(s) (34). TG and LDL-C levels at
the start of the Helsinki Heart Study trial group
(n = 4,081) were examined concerning the
occurrence of cardiac endpoints in the 5-year
randomized coronary primary prevention study

among dyslipidemic middle-aged men. The

related study concluded that serum TG
concentration had predictive significance in
measuring coronary heart disease risk and
predicting the effect of gemfibrozil therapy,
particularly when combined with HDL-C and
LDL-C (35).

Lipid profiles are a common test that can be used
to screen those at risk of developing CAD.
Thanks to the evaluation of these test results,
information can be obtained to prevent possible
risky situations such as heart attack, stroke, and
stroke in individuals. Lipid profile tests are
mainly; total TC is performed for lipids such as
HDL-C, LDL-C, and TG (7). Single and multiple
joint effects of lipid profiles on HT, T2DM, and
obesity are discussed in the current study. Based
on the related analyses for obesity, the most
interaction was LDL-C (>117
mg/dL)*TG (>193 mg/dL)*HDL-C (>36.8
mg/dL) term (OR=15.8094; 95% CI: 2.7805-
89.6744), followed by TC (>192 mg/dL)*LDL-
C (117 mg/dL)*HDL-C (>36.8 mg/dL)
interaction (OR=5.6245; 95% CIl. 1.5627-
27.8208), TC (>192 mg/dL)*TG (>193
mg/dL)*HDL-C (>36.8 mg/dL) (OR=5.18; 95%
Cl: 1.2501-27.9009) and TG (>193 mg/dL)
(OR=1.8251; 95% CI. 1.3268-2.4967),

respectively. The reported factors had high and

significant

moderate ES for the estimated model concerning
obesity, and the other three interactions (i.e.,
LDL-C (>117 mg/dL)*TG (>193 mg/dL), LDL-
C (>117 mg/dL)*HDL-C (>36.8 mg/dL) and TG
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(>193 mg/dL)*HDL-C (>36.8 mg/dL)) were also
significant and had low ES levels. In relation to
T2DM, the estimated model suggested the most
significant factors/interaction of TG (>197
mg/dL) (OR=1.4953; 95% CI: 1.1971-1.8652),
LDL-C (>115 mg/dL) (OR=0.6828; 95% ClI:
0.4661-0.9782) and TC (>190 mg/dL)*LDL-C
(>115 mg/dL)*TG (>197 mg/dL)*HDL-C
(>36.3 mg/dL) (OR=0.176; 95% CI: 0.0344-
0.8999), respectively. As for HT, LDL-C (>117
mg/dL)*TC (>191 mg/dL)*HDL-C (>37.2
mg/dL) interaction was the most prominent
factor having moderate ES level (OR=2.3001,;
95% CI: 1.1382-4.7314), pursued by TC (>191
mg/dL)*HDL-C (>37.2 mg/dL) (OR=1.6465;
95% CI: 1.0254-2.6907; ES: Low) and LDL-C
(>117  mg/dL)*HDL-C  (>37.2  mg/dL)
(OR=0.5507; 95% CI: 0.3407-0.8688; ES: Low),
consecutively. In this research, single and joint
effects of the lipid profiles on T2DM, HT, and
obesity are relied on the estimated optimal cut-
off points based on supervised learning. As far as
known, the current clinical research puts forth the
preliminary results of single and joint effects of
the categorized lipid profiles on T2DM, HT, and
obesity accompanying CAD for the first time,
and proposes a "Risk Calculation Tool" available
for free with a web-based approach using Shiny
in R programming language.

The present paper has a few limitations. Initially,
though the sample size was calculated based on

the priori power analysis, multicenter studies,

which are the update of this research and include
more patients, may provide more clinically
reliable results. Secondly, even though internal
validation was completed on the proposed tool's
accessible data in this research, external
validation should be undertaken on separate and
larger patient groups in the later stages of this
study.

In conclusion, it is recommended to use the
approach that analyzes the cut-off points
proposed in this study for lipid profiles in
predicting HT, T2DM, and obesity clinically
accompanying CAD. However, there is a need
for a comprehensive evaluation of the results by
applying the proposed model to independent
datasets. The developed web-based decision
support tool can be accessed as open access at

http://161.9.167.247/RiskCalcTools/
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Abstract

Many complications can be encountered during diagnosis and treatment in healthcare. These can range from the simple to the serious
enough to be life-threatening. Preventing complications before they occur is essential. However, they can occur despite all the
precautions taken. When they develop, the process needs to be managed properly.

Foreign body ingestion and aspiration are among the most important complications in dentistry. While complications can be
overcome more easily in cases of ingestion, emergency intervention may be required in cases of aspiration. In both cases, medical
doctors and dentists must work in coordination and the process must be managed.

In this case report, the diagnosis of a third molar tooth that was ingested during extraction and the subsequent process is shared.
Keywords: Aspiration, Ingestion, Third Molar.

Goézden Kaybolan Ugiincii Molar Dis: Olgu Sunumu

Ozet

Saglikta tan1 ve tedaviler sirasinda birgok komplikasyonla karsilasilabilir. Bunlar basitten, hayati tehdit edecek kadar 6nemli diizeyde
olanlara kadar degisebilir. Komplikasyonlarin meydana gelmeden 6nlenmesi esastir. Ancak alinan biitiin 6nlemlere ragmen meydana
gelebilirler. Gelistiklerinde siirecin dogru bir sekilde yonetilmesi gerekmektedir.

Yabanci cisim yutulmasi ve aspirasyonu, dis hekimligi alaninda meydana gelen en 6nemli komplikasyonlardandir. Yutma olgularinda
komplikasyon daha kolay atlatilabilirken, aspirasyon olgularinda acil miidahale gerekebilmektedir. Her iki durumda da mutlaka tip
hekimleri ile dis hekimleri koordineli ¢aligmali ve siire¢ yonetilmelidir.

Bu olgu sunumunda g¢ekim sirasinda yutulan bir iigiincii molar disin tanist ve sonrasinda gelisen siire¢ paylasiimaktadir

Anahtar Kelimeler: Aspirasyon, Yutma, Ugiincii Molar Dis
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it impossible to continue life in an ideal way.
Disorders in health are defined as diseases and

they must be diagnosed and treated (1).

A certain amount of knowledge is required for
the treatment of diseases. In addition, it is essential
that the application be performed with the utmost
care and attention to interventional treatments.
However, the occurrence of negativities may be
inevitable in some cases no matter how
meticulously the physician works. These situations

are called complications (2).

Physicians encounter complications in many
treatments that they apply throughout their
professional lives. These can range from simple to
of

complications is one of the most important duties

dangerous  for  patients.  Prevention
of the physician. If it develops despite all kinds of
precautions, it is also among the duties of the
physician to manage and eliminate it and inform

the patient and their relatives if necessary (3).

In the field of dentistry, many complications
can be encountered during treatments. Foreign
body ingestion or aspiration is among the most
important of these (4). In case of ingestion, there
is not much to be done, it is usually expected to
come out from digestive tract. However, its
aspiration can cause serious complications (5).
Because of this, it is very important that the
process is managed correctly and that dentists
work in coordination with the medical doctors of

the relevant departments.
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Tooth extractions are among the important
treatments in dentistry in which the mentioned
complications are observed. Indications for tooth
extraction include caries, pulp necrosis, impacted
or semi-impacted teeth, association with
pathological lesions, and some systemic problems
of the individual. On the other hand, tooth
extraction is contraindicated in individuals with
severe pericoronitis, whose systemic condition is
not suitable for surgery, and whose tooth is

adjacent to malignant lesions (6).

In this case report, the aim is to share the
detection of an ingested tooth during extraction
and the subsequent process.

CASE REPORT

A 21-year-old female patient came to our clinic
with swelling on the left side of the lower jaw. In
her anamnesis, it was learned that she did not have
any systemic disease. She reported swelling and
pain in her left lower jaw occasionally and this
situation improved after antibiotic treatment. In
the clinical examination, it was determined that the
distal half of tooth 38 was impacted and swelling
and hyperemia developed in the soft tissues around
the tooth. Panoramic radiography showed that the
development of the tooth continued and there was
an S-shaped curvature in the mesial root. It was
confirmed that there was no other pathology or

dental caries in this region (Figure 1).



Figure 1. Patient’s panoramic radiography.

Extraction of the tooth for the treatment was
recommended to the patient. Detailed information
about the procedure was given and all possible
risks were explained. After that, the patient's
written consent was obtained, and the extraction of
the tooth was started. The flap was removed after
local anesthesia. The tooth was fully raised with
the elevator. It was observed that the patient
developed a nausea reflex while holding the tooth
with extraction forceps, and then the tooth was not

in place.

The inside of the mouth was checked in detail.
The surgical area and its neighbors were searched,
but no teeth were found. A periapical radiograph
revealed that the tooth had come out of the socket
totally (Figure 2). The surgical field was sutured.
In this whole process, no symptoms were observed
in the patient like a cough, shortness of breath, etc.
The patient, who was thought to have ingested the
tooth, was immediately referred to the emergency
department. A detailed consultation about the
situation was written and given to the patient. An
hour later, the patient came back to the clinic and
declared that several radiographies were taken in
the emergency department and that the tooth was

ODU Med J April 2024;11(1):49-54

not in the lungs and stomach. Thereupon, the clinic

was searched again, but the tooth was not found.

Figure 2. Patient’s periapical radiography after extraction.

Then the radiographies taken in the emergency
department were opened and analyzed via the
online system with the patient's permission (Figure
3a-3b). A tooth superposed with the L5 vertebra
was detected in the direct abdominal radiography
(Figure 4). It was told to the patient that she
ingested the tooth, and it would come out digestive
tract without damaging any part of the digestive
system and, stool follow-up would be beneficial
just in case. A phone number was given to her to
keep in touch with the clinic and report the
situation. It was told that she should apply to the
emergency department if an unexpected situation
develops. The patient who called on the second
day after the procedure said that the tooth had
come out from the body.
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Figure 3a-3b. Patient’s lateral lung and direct

abdomen radiographies.

Figure 4. The tooth which seen on patient’s direct

abdomen radiography.
DISCUSSION

Loss of a material used during dental treatments
and an extracted tooth, or a tooth piece may occur.
The main thing to avoid such problems is to take
all  necessary precautions and  prevent
complications. If encountered, the first thing to do
is to check the oral cavity and clinic. If not found,
it should be considered to go down the
oropharynx. Aspiration or ingestion may have
occurred here. Which of these occurred should be
determined without delay and a course should be

followed accordingly (5,6).

Foreign  body serious

complications. Severe cough, pain, shortness of

aspirations  are
breath, and complete airway obstruction may be
seen after aspiration. Some cases may be
asymptomatic and serious lung infection may
develop in them. In case of aspiration, the patient
should be referred to the emergency service as
soon as possible and the necessary intervention

should be made by the relevant physician (6).

Ingestion foreign bodies is undesirable. However,
it is a complication that can be overcome more
easily than aspiration. If the object is not pointed,
protruding, toxic, etc., it can be easily removed
from the digestive system without the need for any
intervention. It can be checked whether the object
has come out with stool follow-up or radiographs

taken at intervals (3).

The patient should be given the necessary
information and told that there is no cause for
concern in both cases. Always stay in contact with
the patient and the patient should be followed up
until the complication disappears and the process

should be managed ideally.

Medical detailed

information about the anatomy of the mouth, teeth,

doctors may not have
jaw and surrounding tissues, and the diagnosis and
treatment of diseases in this region. The same is
true for dentists who constantly work in the head
and neck region. Therefore, in some cases, the
coordinated work of medical doctors and dentists

IS important.
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Emergency departments are the busiest places
where health care is provided. Sudden diseases,
accidents, injuries, and life-threatening conditions
are diagnosed and treated in these units, which
work 24 hours a day. Diagnosis and treatment
must be carried out quickly due to its nature. This
means intense physical and mental workload.
Emergency departments physicians, who must
make quick and accurate decisions, may make
mistakes when deciding on the right diagnosis and
treatment under intense physical and mental
workload like any physician. For this reason, every
effort should be made to prevent unnecessary
referrals and individual applications to emergency

departments (7,8).

CONCLUSION

Although Adult Still's Disease should be kept in
mind in terms of making a differential diagnosis
from other diseases and iniating treatment quickly.
In this case, we presented a case of resistant AOSD
that was resistant to systemic corticosteroids and
complicated by MAS and DAH. The use of
tocilizumab after corticosteroids in the treatment

of such complicated cases seems promising.
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Abstract

Hand foot syndrome is a toxic reaction related to certain chemotherapy agents. Capecitabine is a prodrug used in the treatment of
many cancers, such as gastrointestinal, biliary tract and breast cancers. It is associated with hand and foot syndrome (HFS), which
preferentially affects palms and soles. There is still no consensus on effective international standard therapeutic strategies for the
treatment and prevention of HFS because the underlying physiological and pharmacological mechanisms leading to the development
of HFS have not been adequately explained. HFS is rarely life-threatening, but it may deteriorate the patient’s quality of life. Quitting
or a reduction in the dose of the causative drug mostly provide the amelioration of the symptoms. The aim of this review is to briefly
evaluate the possible inflammatory mechanisms that may be associated with capecitabine- induced HFS.

Keywords: Capecitabine, Hand foot syndrome, Cyclooxygenase 2
Kapesitabine bagh el ayak sendromu: enflamasyonla iliskili olabilecek olas1 yolaklara kisa bir bakis

Ozet

El ayak sendromu, belirli bazi kemoterapi ajanlariyla iliskili toksik bir reaksiyondur. Kapesitabin, gastrointestinal sistem, safra yollari
ve meme kanserleri gibi birgok kanserin tedavisinde kullanilan bir 6n ilagtir. Tercihen avug i¢i ve ayak tabanlarmi etkileyen el ve
ayak sendromu (HFS) ile iligkilidir. HFS gelisimine yol acan altta yatan fizyolojik ve farmakolojik mekanizmalar yeterince
aciklanamadigindan, HFS'nin tedavisi ve dnlenmesi igin etkili uluslararasi standart tedavi edici stratejiler lizerinde hala bir goriis
birligi yoktur. HFS nadiren yagami tehdit eder, ancak hastanin yasam kalitesini bozabilir. Sebep olan ilacin birakilmasi veya dozunun
azaltilmasi ¢cogunlukla semptomlarin diizelmesini saglar. Bu derlemenin amaci, kapesitabin ile indiiklenen HFS ile iligkili olabilecek
olas1 enflamatuvar mekanizmalar1 kisaca degerlendirmektir.
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INTRODUCTION

Achievements in  cancer therapy and
chemotherapeutics provide more treatment options
and more exposure to adverse effects associated
with them. A large number of mucocutaneous side
effects, the exact mechanism of which is still
unknown, can be induced by chemotherapeutic
agents. ‘Palmar plantar erythrodysesthesia (PPE)’
Is a cutaneous drug reaction. It is mostly developed
by chemotherapeutic agents (1). ‘Chemotherapy-
induced acral erythema’ is also termed ‘palmar-
plantar erythrodysesthesia’, ‘hand-foot syndrome
(HFS)’, ‘Burgdorf reaction’ and ‘toxic erythema
of palms and soles’ (1,2). Hand-foot syndrome
was first reported by Zuehlke et al. in 1974 as
‘erythematous eruption of the palms and soles’ due

to mitotane therapy (3).

Most patients present with erythema, swelling, and
sensory abnormalities, such as a tingling sensation
and dysesthesia in the palms or soles. In severe
cases, the affected skin tissue exhibits
desquamation or turns into an ulcerated or
blistered formation (1,4-12). HFS is rarely life-
threatening, but daily activities of the patient, such
as walking or holding objects, may be restricted
(1,5,10). It has been shown that it can deteriorate

the quality of life (5,6,8,13,14).

Different classifications for grading the degree of
severity of HFS have been developed by; the
‘National Cancer Institute (NCI) of the United
the ‘World Health

States of America’,

Organization’, and Blum et al. (1,15,16). The
severity of HFS is mostly graded according to the
(NCI) Common
Adverse

‘National Cancer Institute

Terminology Criteria  for Events
(CTCAE)’ or the ‘World Health Organization

(WHO) HFS grading scale’ (1,7,12,15,17).

Although many conventional or novel agents may
cause HFS, the most frequently implicated agents
are ‘PEGylated liposomal doxorubicin (PLD),
capecitabine, 5-fluorouracil (5-FU), cytarabine,
docetaxel, and tyrosine kinase inhibitors. Of these,
the incidence of HFS is higher with capecitabine
(between 50% and 60%) (4,8,10). Chemotherapy-
induced erythrodysesthesia is termed as classic
hand foot syndrome (HFS). Capecitabine-induced
HFS is also involved in this group. However,
‘multikinase-associated skin toxicities’ are
commonly termed as ‘hand foot skin reaction
(HFSR)’ (12). Capecitabine was developed as a
prodrug of 5-FU

fluoropyrimidines, including 5-FU and Tegafur. It

in the class known as

is taken orally and is converted in vivo to cytotoxic
5-FU, which has antineoplastic activity in many
cancers (1,18). Capecitabine has been used in the
treatment of numerous malignancies, such as the
gastrointestinal tract,

pancreas, biliary tract,

breast, liver, head and neck, prostate, and

genitourinary tracts, due to its high bioavailability,
acceptable tolerability, and targeted intratumoral
activation, as indicated in its prescribing
information: ‘for advanced or metastatic colorectal

cancer and for advanced or metastatic breast
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cancer as a single agent if an anthracycline- or
taxane-containing chemotherapy is not indicated
or as a regimen with docetaxel after disease
progression on prior anthracycline-containing
(18,19).

diarrhea, and HFS are the most commonly seen

chemotherapy’ Hyperbilirubinemia,

dose-limiting  adverse effects related to

capecitabine use (18).

Development and the degree of severity of HFS
may be affected by multiple factors, such as the
type and dose of the chemotherapeutic agent,
gender, and genetic variations involved in drug
metabolism, and this makes the determination of
the the reaction challenging
(7,9,10,20). However, it has been reported that

incidence of

patients treated with antineoplastic drugs develop
HFS in a range of 6% to 64% (1,4,10,21-23). The
exact cause of HFS remains unknown. The
severity and incidence of HFS are associated with
the dose administered (4,24,25). The highest
incidence rates of HFS have been reported in
patients treated with capecitabine and pegylated
liposome-encapsulated  doxorubicin  treatment
(7,10,20,26). HFS was found to be present in
22%—-77% of patients taking capecitabine in
previous studies (10,11,14). In a study of
capecitabine using the Blum et al. classification
system, the incidence of HFS was reported to be
68.3% (26). The minimum incidence rate of HFS
in the prescribing information of capecitabine is
even stated as 54% (19). It is a dermatologic toxic

reaction that has a dose-dependent manner and

rechallenge of patients with the causative drug
mostly generates the reaction (4,5,22,26,27). Loss
of fingerprints can be detected and may cause
identification problems in certain patients (28).
Hyperpigmentation may be seen as a consequence
of capecitabine-induced HFS in African American
patients (10). Quitting or a reduction in the dose of
the causative drug generally improves the recovery
of the symptoms (5,6,26,27). It may also cause a
notable reduction in the patient’s quality of life. It
may require drug withdrawal or reduction, which
may result in a decrease in the effectiveness of
treatment thus the
chemotherapy plans (5,14,29,30).

and a disruption in

Pathogenesis of Capecitabine —Induced Hand

Foot Syndrome

There
international standard therapeutic strategies for the

is still no consensus on effective
treatment and prevention of HFS because the
underlying physiological and pharmacological
mechanisms leading to the development of HFS
have not been adequately explained. The
pathogenesis of HFS is thought to be different for
each class of drug (4,11,29,31). Beard et al.
proposed that it might be the host-versus-altered-
host response, an immune-mediated response, in
patients administered a continuous infusion of 5-
FU (32). It is also emphasized that this mechanism
may not be generalizable to drugs other than 5-FU
and capecitabine (1,7,32). Another explanation for
capecitabine-induced HFS has been impaired renal

function, as the elimination of the metabolites is
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primarily through the kidneys (8). Another theory
suggests that, as a consequence of the elimination
of capecitabine by the eccrine system (sweat
secretion), and since the hands and feet have an
increased number of eccrine glands, the
accumulation of capecitabine in this specific area

may lead to HFS (5,6,8,31,33,34).

Even though, the toxic metabolite/metabolites of
capecitabine induced HFS are not clearly
understood, one theory regarding HFS mediated
by capecitabine implies that it may be related to
the accumulation of capecitabine and its
metabolites (5,6,31). Thymidine phosphorylase
(TP), capecitabine-activating enzyme, is also
angiogenic, and its expression is increased in
various tumors. Asgari et al. reported that TP is
found in high concentrations in keratinocytes on
the palms (5,35). They also concluded in their
1999-dated study that its expression and activity
show a correlation to the degree of differentiation
of normal keratinocytes (35). Expression of the
capecitabine-activating enzyme TP was identified
as higher in the palmar skin, and it is suggested that
this may be associated with the high concentration
of active components level in this area.
Accumulation of the capecitabine metabolite
of

phosphorylase in keratinocytes may lead to an

because of wupgraded levels thymidine
increased probability of developing HFS (5,6,35).
Complementary to this hypothesis, another study
planned on healthy volunteers reported that

intrapatient comparison of the evaluation of the

difference between the palm and back areas of the
hand exhibited significantly higher reactivity of
TP (activating enzyme) and dihydropyrimidine
dehydrogenase (DPD) (catabolic enzyme) and the
proliferation marker Ki67 in the palm when
compared to the back area. This higher expression
of TP and DPD in the palm area results in local
activation of capecitabine and this may be an
explanation for the preferential specificity of HFS
for the palms (36). It is suggested that the
increased level of TP expression in the palm may
result in cytotoxic effects related to the locally
elevated production of 5-FU during capecitabine
treatment, and the increased proliferation rate
detected in the palm contributes to this by making
these cells more sensitive to the cytotoxic effects
of 5-FU that are produced locally (36). The
contribution of a higher proliferation rate also
supports the explanation for the localized
activation of capecitabine and the preferential
concentration of HFS in the palms (36). A
previous supportive theory came from another
study, and it was shown that patients treated with
5-FU and a DPD inhibitor and with an inherited
DPD deficiency exhibited a more diminished
HFS (8,37,38).  These

aforementioned studies make a contribution to the

frequency  of
previous theory regarding the possible mechanism
of HFS, which is based on the idea that increased
vascularization, temperature, and pressure in the
and feet

hands may be associated with

capecitabine-induced HFS (5,6). It is concluded
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that this may be related to the angiogenic effects of
TP,

keratinocytes, and that angiogenic effect-mediated

whose  expression is upgraded in
vascularization is implicated in playing a role in

capecitabine-induced HFS (6,35,36).

A recent study also broadened the point of view on
this subject and the theory that capecitabine-
induced HFS may be related to the accumulation
of capecitabine and its metabolites. This study,
with metabolomic analysis of HFS-positive and
negative cancer patients taking capecitabine,
detected nine novel metabolites of capecitabine. It
was shown that newly detected acetylation
metabolites of capecitabine, M9/M10, formed
primarily by N-acetyltransferase 2 (NAT2) and
with a minor contribution by N-acetyltransferase 1
(NAT1), exhibited inhibition over the growth of
HaCaT cells
Hydroxylation,

in a dose-dependent manner.

methylation, degradation, and
acetylation have been demonstrated as novel
metabolic pathways of capecitabine in patients
with HFS.
metabolism of capecitabine may be affected by the

polymorphic variants of NAT1 and NAT2 (39).

It has been suggested that the

Evaluation of the histopathology of HFS exhibited
epidermal changes, such as ‘basal layer vacuolar
degeneration, full-thickness Necrosis,

(1,10).

Inflammatory changes, dilatation of the blood

hyperkeratosis  or  parakeratosis’
vessels, oedema, and infiltration of white blood
cells were detected in the tissues affected by HFS

(1,5-8,26). Cianchi et al. have shown that up-

regulation of cyclooxygenase 2 (COX-2) gene
expression may be associated with tumor
angiogenesis in human colorectal cancer. COX-2
and vascular endothelial growth factor (VEGF)
were significantly correlated with microvessel
density, and it is suggested that VEGF is likely one
of the most considerable mediators of the COX-2
angiogenic pathway (40). However, the exact
pathogenesis of HFS remains poorly understood;
its inflammatory basis has been kept in mind from
the very beginning as one of the possible
underlying mechanisms of HFS. It has previously
been hypothesized that HFS may be a type of
inflammation related to the overexpression of
COX-2 formed extensively in the palm of hand
and plantar of the foot that capecitabine or its
metabolites may trigger directly or indirectly
(6,31,41-43). this

retrospective study carried out by Lin et al. has

In regard to theory, a
indicated that celecoxib, a specific inhibitor of
COX-2, diminished the incidence of HFS in 67
metastatic colorectal cancer patients, using
capecitabine (41). A prospective study carried out
by Zhang et al. has also indicated that celecoxib
could decrease the incidence of HFS associated
with capecitabine in patients with metastatic
colorectal cancer (43). The prevention of moderate
to severe HFS with celecoxib was reported in a
2014-dated meta-analysis by Macedo et al (29).
The potential prophylactic efficacy of oral
celecoxib use for capecitabine-associated HFS

was reported in a meta-analysis by Huang et al.,
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highlighting the need for long-term studies of
celecoxib use in order to evaluate its adverse
effects (44). Another meta-analysis by Pandy et
al., using only randomized controlled trials to
compare the efficacy of prophylactic agents (urea
cream, pyridoxine, and celecoxib) versus no
prophylaxis in preventing HFS in cancer patients
administered systemic cancer treatment, reported
that celecoxib may be more effective for HFS
associated with capecitabine (for all grades) (12).
It is reported in the literature that further studies
are needed in this area to provide reliable and

relevant information to guide clinical practice.

The investigation of the efficacy of celecoxib in
the treatment of HFS still continues, with new
studies evaluating the change in its route of
administration. To overcome the systemic adverse
effect of celecoxib’s reported gastrointestinal and
cardiovascular toxicity, seen with its long-term
use, a topical application form of celecoxib (a
topical hydrogel of celecoxib, 1%) was recently
evaluated in a pilot trial as a safe alternative for
HFS associated with chemotherapy in cancer
patients. Its systemic adverse effects and
absorption are limited by topical application. It
penetrated the stratum corneum and was
distributed in the epidermis and dermis. It is
emphasized that most of the drug was retained in
the epidermis in this hydrogel application, and it
ameliorated the HFS (45). Recently, another
supportive study evaluating a different member of

the family of non-steroidal anti-inflammatory

drugs, diclofenac, has also been published. The
effectiveness of topical 1% diclofenac gel in the
prevention of capecitabine-induced HFS has been
reported (46).

An alternative hypothesis for the mechanism of
capecitabine-induced HFS concentrated on an
inflammatory response associated with abnormal
autoimmune regulation instead of previously
thought COX-2-mediated inflammation (47). A
clinical study was conducted to evaluate the
potential diagnostic and capecitabine-related
adverse effects biomarkers on urinary endogenous
metabolites. It analyzed the metabolic profiles of
139 50

controls, and also colorectal patients with or

colorectal patients, non-neoplastic
without capecitabine- related adverse effects. The
authors of the study suggested that erroneous cell
proliferation, differentiation, potential metabolic
pathways, and an excessive immune response may
make patients with cancer more sensitive to

capecitabine-related adverse effects (47).

Another study that evaluated the contribution of

keratinocytes to capecitabine-induced HFS
concluded that mitochondria-associated apoptosis
is activated in keratinocytes by capecitabine
therapy. It has been shown that dysfunction of
mitochondria contributes to apoptosis associated
with capecitabine, stimulating the cell deaths of
keratinocytes, and may cause a direct and
irreversible reduction of the corneuos layer (48).
This experimental animal study investigated the

relationship between alterant keratinocytes and the
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development of capecitabine-induced HFS and
concluded that keratin and the corneous layer were
decreased in HFS associated with capecitabine.
The result of the study further implicated that
capecitabine and its metabolites increased the cell
death of keratinocytes through the activation of
apoptosis signaling pathways. It has been shown
that mitochondrial-

capecitabine  actuated

associated apoptosis in keratinocytes.
Determination of the up-regulation of apoptosis-
related proteins and a decline in mitochondrial
membrane potential revealed that mitochondrial
apoptosis was  notably associated  with
capecitabine- induced HFS. It was reported in the
study that capecitabine-induced HFS has been
shaped through mithochondrial dysfunction,
activated caspase-dependent apoptosis, induced
cell death of keratinocytes, and, as a consequence
of these reactions, an irreversible and direct
reduction of the corneous layer. Differing from the
other previous studies, skelemin or ionic channel
have been postulated to be more adequate to
describe capecitabine-induced HFS rather than

inflammatory and immune pathways (48).

Furthermore,  another  study  combining
metabolomics with cell RNA sequencing has
recently demonstrated that the inflammation
mechanism of capecitabine-associated HFS may
be related to abnormal expression of interleukin
(IL) 6 or IL8 and not solely to overexpression of
COX-2. It is reported that the involvements of the

P38MAPK, NF-kB, and JAK-STAT3 signaling

pathways, which may be associated with
overexpression of IL6 or IL8, were detected as
potential pathways taking part in hand foot
The

exposure of skin cells to capecitabine and its

syndrome associated with capecitabine.

metabolites exhibited much higher expression
levels of IL6 or IL8 than those of COX-2, as well
(49). Another study, differing from other previous
studies hypothesizing the idea that cell death
related to fluoropyrimidine may be associated with
apoptosis, has suggested that pyroptosis may be
involved in the development of HFS associated
with capecitabine. The pyroptosis of keratinocytes
induced by 5-DFUR, an active metabolite of
capecitabine, may be gasderminE (GSDME)
dependent, and this pyroptosis may trigger
TP
implicated in the pyroptosis of keratinocytes
induced by 5-DFUR in vitro. Tipiracil, a TP
exhibited a

persistent inflammation. In addition, is

inhibitor administered topically,
reversal effect in HFS associated with capecitabine
without impacting the antitumor effect (50).

In addition to these aforesaid theories that may
interact with inflammatory pathways, enzymes

that are responsible for the metabolism, the

transporters involved in the absorption of
capecitabine, and pharmacogenomics may
(‘thymidine phosphorylase, uridine

phosphorylase, dihydropyrimidine
dehydrogenase,  cytidine  deaminase,  N-
acetyltransferase 1, N-acetyltransferase 2,

thymidylate synthase methylenetetrahydrofolate
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reductase, ATP binding cassette transporters,
solute carrier proteins SLC22, SLC28, SLC29
transporters’) take part in capecitabine-induced
HFS, and it is not discussed in this review.
However, it is suggested that there may be an
association between dihydropyrimidine
dehydrogenase and thymidylate synthase variants
and capecitabine toxicity. Variability seen in the
activity of dihydropyrimidine dehydrogenase and
thymidylate synthase enzymes related to genetic
polymorphisms and capecitabine toxicity may
interact (31).

absorption have been suggested to be related to

Transporters involved in the

HFS associated with capecitabine. The adverse

effects seen in colorectal cancer patients

associated with  fluoropyrimidine treatment
interactions with the polymorphisms of the ATP-
binding cassette subfamily B member 1 (ABCB1)
gene and interactions between certain members of
SLC transporters [‘in particular, human Organic
2 (h OAT2),

Concentrative Nucleoside Transporter (hnCNT1),

Anion  Transporter human
and human Equilibrative Nucleoside Transporter 1
(h ENT1) of the SLC 22, SLC28, and SLC 29
families, respectively’] and 5-FU have also been

reported in the literature (31).
CONCLUSION

Hand-foot syndrome is an expected adverse effect
of some chemotherapeutic agents, mostly seen
with capecitabine. Quitting or dose reduction may
disrupt the treatment of patients. It may be further

suggested that non- adherence to the treatment

may arise. The exact mechanism is poorly
understood. However, the evolving literature with
new hypotheses is an area that is improving. It is
of crucial requirement to investigate the
underlying mechanism of HFS in order to establish
a standard treatment consensus. Therefore, further
evaluations are essential in the prevention and
treatment of HFS for the progress and betterment

of patient care.
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