2024 MARCH VOL 7 ISSUE 1

CUKUROVA

ANESTEZiI VE CERRAHI BILIMLER DERGISI

1.Investigation of Rumination and Cognitive Flexibility Levels in Patients with Depression
Furkan BARDAK, Selma Gilem KIZILPINAR, Makbule Gigdem AYDEMIR
17
2. Evaluation of Cataract Surgery Outcomes in Geriatric Population with Geriatric Depression Scale.
Gonca Ayse UNAL, Aysegiil BARAK, Emin Serbiilent GUGLU, Omer OZER, Zeki BAYSA
8 - -
3. Predictive Value of HALP. i tage of NS .
Goknur YILDIZ, Faﬁhﬁm
12-16 b
4.Evaluation of the Relauonsh:p Between]
MertEVLICE

b 722

- 5.Diabeti

RanaK/

e

: ehmet Yigit GOKMEN, Mesut ULUOZ
2731

7.Evaluation of The Efficacy of Pretreatment Chest CT Markers in Predicting Response to Neoadjuvant Chemoradiotherapy in Locally A vanced Non-Smz

Hiiseyin AKKAYA, Okan DILEK, Rukiye Aysu REVANLI SAYGILI, Ahmet GULMEZ, Hatice COSKUN, Zeynel Abidin TAS,, Bozkurt GULEK

32-41

8.COVID-19 Vaccination Rate in Patients Admitted to the Immunology and Allergy Outpatient Clinic

Merve ERKOG, Selver Seda MERSIN

42-46 ;

9. Effect of Biochanin-A on The Cerebellum in Cerebral Ischemia Reperfusion Injury -

Oner AVINCA, Ozge KAPLAN, Firat ASIR

4751

E-ISSN: 2667-498X ESTABLISHED IN 2018, PERIOD MARCH JUNE SEPTEMBER DECEMBER, PUBLISHER: MERTHAN TUNAY


https://dergipark.org.tr/tr/pub/jocass

2024 MARCH VOL 7 ISSUE 1

CUKUROVA

ANESTEZi VE CERRAHI BiLIMLER DERGISIi

EDITOR IN CHIEF
ASSOCIATE PROF. DEMET LAFLI TUNAY

dtunay@cu.edu.tr
Cukurova University Faculty of Medicine
Department of Anesthesiology & Reanimation

SPECIALIST EDITORIAL BOARD
PROF. SELIM YILDIRIM, PHD

selimy@anadolu.edu.tr
Anadolu University, Turkiye

PROF. ERGUN LAFLI, PHD

ergun.lafli@deu.edu.tr
Dokuz Eylal University, Turkiye

ASSOCIATE PROF. EBRU BIRICIK

ebrubiricikOl@gmail.com
Cukurova University, Turkiye

ASSOCIATE PROF. FERIDE KARACAER

feridekaracaer@gmail.com
Cukurova University, Turkiye

ASSOCIATE PROF. 0ZGE TURGAY YILDIRIM

ozgeturgay@gmail.com
Eskisehir City Hospital, Turkiye

AYSEGUL TURGAY, MD, FRCAI

aysegulkuzucuoglu@gmail.com
Mater Misericordiae University Hospital, Dublin, Ireland

ASSOCIATE PROF. SANEM OKSAN ERKAN

sanemyilmaz67@yahoo.com
University of Health Sciences, Adana, Turkiye

ASSOCIATE PROF. MUSTAFA SEVING

musevinc@hotmail.com
Manchester University NHS, UK

MERTHAN TUNAY, MD

merthan.tunay@saglik.gov.tr
University of Health Sciences, Adana, Turkiye

E-ISSN: 2667-498X ESTABLISHED IN 2018, PERIOD MARCH JUNE SEPTEMBER DECEMBER, PUBLISHER: MERTHAN TUNAY


https://dergipark.org.tr/tr/pub/jocass

2024 MARCH VOL 7 ISSUE 1

CUKUROVA

ANESTEZi VE CERRAHI BiLIMLER DERGISIi

ABSTRACTED & INDEXED

TRDizin

CrossRef

Index Copernicus Master Journal List
Scilit

TUrk-Medline

BASE

Google Scholar

ASOS Indeks

TUrkiye Atif Dizini

AIM

The aim of the journal is to announce offering of national and international scientific environment and share
high quality research studies, case studies and reviews conducted in the field of anesthesia, pain medicine,
intensive care and surgical sciences both in Turkey and abroad; and to contribute to the development of
scientific communication by establishing a continuous educational platform.

SCOPE

Cukurova Anestezi ve Cerrahi Bilimler Dergisi (J cukurova Anesth surg ) is published online three times a
year (April, August, December). Special or supplement series may also be published where necessary.
Manuscripts submitted to the journal are evaluated by independent peer reviews according to double blind
peer review system. Scientifically reviewed manuscripts can be freely accessed through the internet without
financial, legal and technical barriers. These manuscripts can be read, downloaded, copied, distributed,
printed, scanned, linked to full texts, indexed, transferred as data to the software and used for any legal
purpose. Authors and copyright owners agree that all users have freeaccess.

All scientific papers sent to the Cukurova Anestezi ve Cerrahi Bilimler Dergisi should take into account the
recommendations of the International Committee of Medical Journal Editors and the International Standards
for Editors (ICJME) and Authors of the Committee on Publication Ethics (COPE).

CORRESPONDENCE & CONTACT

Selahattin Eyyubi Mahallesi, $ht. Jnd. Er Gékhan Yilmaz Cd. No:142, 01240 YUregir/Adono
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ETHICAL PRINCIPLES & PUBLICATION POLICY |

Scientific Responsibility

In terms of scientific publishing standards, the articles to be submitted should be prepared in accordance with the criteria of the International Medical
Journal Editors Board (ICMJE), Publication Ethics Committee (COPE).
https://publicationethics.org/files/Full _set_of _flowcharts _Turkey _2017%20%281%29.pdf
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/responsibilities-in-the-submission-and-peer-peview-process.html

- The articles to be submitted must comply with research and publication ethics. The responsibility of the articles belongs to their authors.

« Articles should not have been published anywhere before and / or should not be in the evaluation process for publication.

« In order for the evaluation process to begin, the articles must be submitted with the Copyright Transfer Form signed by all authors. For author ranking,
the signature order in the Copyright Transfer Form is taken into consideration.

« Corresponding author bears the responsibility of the final version of the article on behalf of all authors.

Ethical Responsibility

.« Compliance with the Helsinki Declaration Principles (https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/) is sought in all
studies involving the element of "Human". In such studies, the authors should state that they carried out the study in accordance with these principles
in the MATERIAL AND METHODS section, and that they received approval from the ethics committees of their institutions and "informed consent” from the
people who participated in the study.

- If the item "Animal” is used in the study, the authors should be informed in the MATERIAL AND METHODS section of the Guide for the Care and Use of
Laboratory Animals (https://grqnts.mh.gov/grqnts/oloW/guidefforfthefcorefqndfusef offlaborotoryfonimals.pdf), they should state that they
protect animal rights in their work and that they get approval from the ethics committees of their institutions.

- In case presentations, "informed consent’ should be obtained from the patients.

+ Ethics committee approval information should be stated in the MATERIAL and METHODS section, together with the name, approval date and number of
the committee.

- If there is a direct-indirect commercial connection or financial support institution in the study, the authors; used commercial product, drug, company,
etc. They should indicate to the editor on the presentation page that they have no commercial relationship with or what kind of relationship
(consultant, other agreements) they have.

- Authors are responsible for reporting all personal and financial relationships related to the study. It must be clearly declared whether there is any
conflict of interest associated with the application and / or evaluation of the article.

» The authors are responsible for the compliance of the articles with scientific and ethical rules.

1. Authors
Authors must comply with all authorship policies and conflict of interest statements detailed in Sections IIA and B of this document.
a. Predatory or Fake Journals

These are called predatory journals because of the rapidly increasing numbers of journals called ‘scientific journals' but that publish all the posts for a
fee without any screening for profit. It has become more important to maintain some standards in scientific journalism. For this reason, our journal
follows the recommendations of organizations such as ICMJE, COPE and WAME and complies with the standards.

2. Journals

a. security
Manuscripts submitted to journals are privileged communications that are the private, confidential property of the author, and authors can be harmed
by premature disclosure of any or all the details of a manuscript.
For this reason, editors should not share with anyone other than the authors and reviewers whether it has been handled and reviewed, its content and
status in the review process, including the reviewers’ critique and eventual fate. Requests from third parties to use reviews in manuscripts and legal
proceedings should be politely refused, and editors should do their best not to provide such confidential material as subpoenas.
Editors should also make it clear that the reviewers must keep the manuscripts, related materials, and information they contain strictly confidential.
Reviewers and editorial staff should not publicly discuss the author's work, and reviewers should not endorse the ideas of the authors prior to
publication. Reviewers should not keep the article for their personal use and should destroy the hard copies of the articles and delete the soft copies
after submitting their reviews.
When an article is rejected, it is best practice for journals to delete copies from their editorial systems unless local regulations require retention.
Journals that maintain copies of rejected manuscripts should disclose this practice in the Authors' Notice.
When an article is published, journals should retain copies of the original submission, review, revision, and correspondence for at least three years, and
possibly permanently, depending on local regulations, to answer future questions about the work.
Editors should not publish reviewers' comments without the permission of reviewers and authors. If journal policy will protect authors against the
reviewer's identity and comments are not signed, that identity should not be disclosed to the author or others without the express written consent of
the reviewers.
Confidentiality may need to be breached if fraud or alleged fraud is present, but editors notify authors or reviewers of their willingness to do so, and
confidentiality should be honored otherwise.

b. Timing
Editors should do their best to ensure that manuscripts are processed in a timely manner with the resources available to them. If editors are going to
publish an article, they should try to do it on time and planned delays should be negotiated with the authors. If a journal has no intention of continuing
an article, editors should try to reject the article as soon as possible to allow the author to submit it to a different journal.
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ETHICAL PRINCIPLES & PUBLICATION POLICY I

c. Peer Review

Peer review is a critical evaluation of manuscripts submitted to journals by experts who are not usually part of the editorial staff. Peer review is an
important extension of the scientific process, as impartial, independent, critical evaluation forms the core of all scientific work, including scientific
research.

The true value of peer review is debated, but the process facilitates a fair hearing for an article among members of the scientific community. More
practically, it helps editors decide which articles are appropriate for their journal. Peer review often helps authors and editors improve the quality of
their reporting.

It is the editor's responsibility to ensure that reviewers have access to all material related to the review of the manuscript, including additional material
for email-only, for selection of appropriate reviewers, and to ensure that reviewer reviews are appropriately evaluated and interpreted in context.

A peer-reviewed journal is not obligated to submit articles submitted for review and is not obligated to follow up on reviewers' suggestions, positive or
negative. The editor of a journal is ultimately responsible for the selection of all content, and editorial decisions may be made aware of matters
unrelated to the quality of a manuscript, such as journal relevance. An editor may reject any article at any time, including after it has been accepted
when concerns about the integrity of the work arise.

Journals may differ in the number and types of articles they submit for review, the number and types of reviewers they seek for each article, whether
the review process is open or blind, and other aspects of the review process. For this reason, and as a service to authors, journals should publish a
description of the peer review process.

Journals should ultimately review their decision to accept or reject a paper and acknowledge the reviewers' contribution to their journals. Editors are
encouraged to share reviewers' comments with reviewers of the same article so that reviewers can learn from each other during the review process.
As part of peer-review, editors are encouraged to review research protocols, statistical analysis plans if separate from the protocol, and/or contracts
related to project-specific studies. Editors should encourage authors to make such documents public at the time of or after publication before
accepting such work for publication. Some journals may require these documents to be publicly posted as a condition of their acceptance.

Log requirements for independent data analysis and availability of publicly available data were published during this revision; this reflects evolving
views on the importance of data availability for pre- and post-publication peer review. Some journal editors currently request statistical analysis of
trial data by an independent biostatistician before accepting studies for publication. Others encourage or request authors to share their data with
others for review or reanalysis, while others indicate whether study data may be used by third parties for viewing and/or reanalysis. Each journal
should establish and publish its own specific requirements for data analysis and registration in a place easily accessible to potential authors.

Some people believe that true scientific peer review only begins when a paper is published. In this regard, medical journals should have a mechanism
for readers to submit comments, questions or criticisms on published articles, and authors should respond appropriately and cooperate with requests
for journal data or request additional information regarding the paper. occurs after publication (see Chapter n).

d. Integrity
Editorial decisions should be based on the relevance of a manuscript to the journal and its contribution to the evidence for its originality, quality, and
important questions. These decisions should not be influenced by business interests, personal relationships, or agendas, or by findings that are
negative or credibly question accepted wisdom. In addition, authors should submit for publication or make it publicly available, and editors should not
consider publication, exclude studies with findings that are not statistically significant or have inconclusive findings. Such studies may provide
evidence that evidence pooled with other studies through meta-analysis can still help answer important questions, and public recording of such
negative or inconclusive findings may prevent unintended duplication of effort or other researchers considering similar studies. can be valuable to
Journals should clearly outline the appeals process and have a system in place to respond to appeals and complaints.

e. Journal Metrics
Journal impact factor is widely misused as a proxy for research and journal quality and as a measure of the benefits of research projects or individual
researchers, including their eligibility for recruitment, promotion, hiring, awards, or research funding. The ICMJE recommends that journals reduce the
emphasis on impact factor as a single measure, instead offering a set of articles and journal metrics related to their readers and authors.

3. Reviewers

Manuscripts submitted to journals are privileged communications that are the private, confidential property of the author, and authors may suffer from
early disclosure.

Therefore, the reviewers should keep the articles and the information they contain strictly confidential. Reviewers should not publicly discuss the
author’'s work and properly write down the authors’ ideas before the article is published. Reviewers should not keep the article for their personal use
and should destroy the copies of the articles after reviewing them.

Reviewers are expected to respond promptly to review requests and submit reviews within the agreed timeframe. Reviewers' comments should be
constructive, honest, and polite.

Reviewers must declare conflicts of interest and withdraw themselves from peer review if there is a conflict.
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PLAGIARISM POLICY

The journal "Gukurova Anestezi ve Cerrahi Bilimler Dergisi” are committed to publishing only original material, i.e., material that has neither been
published elsewhere, nor is under review elsewhere.

The journal "Cukurova Anestezi ve Cerrahi Bilimler Dergisi” uses software to detect instances of overlapping and similar text in submitted manuscripts:
Manuscripts in which plagiarism or textual borrowings are found without reference to the original source are rejected by the editorial board for
publication in the journal.

Plagiarism before publication

The journal “"Gukurova Anestezi ve Cerrahi Bilimler Dergisi” will judge any case of plagiarism on its own merits. If plagiarism is detected, either by the
editors, peer reviewers or editorial staff at any stage before publication of a manuscript - before or after acceptance, during editing or at page proof
stage, we will alert the author(s), asking her or him to either rewrite the text or quote the text exactly and to cite the original source. If the plagiarism
is extensive - that is, if at least 25% of the original submission is plagiarized - the article may be rejected and the author's institution/employer
notified.

Policy of checking for plagiarism

The manuscripts in which plagiarism is detected are handled based on the extent of plagiarism present in the manuscript: if < 25% plagiarism - the
manuscript is immediately sent back to the authors for content revision, and if > 256% plagiarism - the manuscript is rejected without editorial review.
The authors are advised to revise the plagiarized parts of the manuscript and resubmit it as a fresh manuscript. The percentage of plagiarism is
calculated by software and also assessed manually.

Plagiarism after publication

If plagiarism is detected after publication, the Journal will conduct an investigation. If plagiarism is found, the journal editorial office will contact the
author's institute and funding agencies. The paper containing the plagiarism will be marked on each page of the PDF. Depending on the extent of the
plagiarism, the paper may also be formally retracted.

Recommendations for avoiding plagiarism

Use quotation marks around words taken verbatim from a source Change no part of quotation within the context of the sentence Use single marks for a
quotation within a quotation Use ellipses (a space and three periods) for a part of the quotation omitted. Use brackets around added words Limit the
use of direct quotes

Attempt to paraphrase the information, or summarize the information derived from a variety of sources using own words.

Authors are responsible for obtaining copyright permission for reproducing illustrations, tables, figures taken from other authors and/or source.
Permission must be placed at the foot of each figure.

Self-Plagiarism
Some authors have written several chapters for several different books that are changed only slightly. Each manuscript is copyrighted when published.
Because the author no longer owns the rights to these words, one should not plagiarize them. Most editors and reviewers would argue that self-

plagiarism is unethical. Thus, an author cannot copy one’s own material for a new manuscript without permission of the copyright holder. Alternatives
include using quotes around short phrases of own work and citing appropriate references.
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OPEN ACCESS POLICY GC-BY-NC-ND

Cukurova Anestezi ve Cerrahi Bilimler Dergisi adheres to the Budapest Open Access Initiative and defines its Open Access policy according to the
definition developed in the original BOAI: By “open access” to [peer-reviewed research literature], we mean its free availability on the public internet,
permitting any users to read, download, copy, distribute, print, search, or link to the full texts of these articles, crawl them for indexing, pass them as
data to software, or use them for any other lawful purpose, without financial, legal, or technical barriers other than those inseparable from gaining
access to the internet itself. The only constraint on reproduction and distribution, and the only role for copyright in this domain, should be to give
authors control over the integrity of their work and the right to be properly acknowledged and cited.

1. On policy

1.1. Every institution of higher education should have a policy assuring that peer-reviewed versions of all future scholarly articles by faculty members
are deposited in the institution’s designated repository. (See recommendation 3.1 on institutional repositories.)

* Deposits should be made as early as possible, ideally at the time of acceptance, and no later than the date of formal publication.

University policies should respect faculty freedom to submit new work to the journals of their choice.

University policies should encourage but not require publication in OA journals, and should help faculty understand the difference between

depositing in an OA repository and publishing in an OA journal.

* When possible, university policies should be adopted by faculty vote, should require immediate OA, and should welcome repository deposits even
when not required (eAg. datasets, conference presentations, books or book chapters, work published before the policy's adoption, and so on).

* When publishers will not allow OA on the university’'s preferred terms, we recommend either of two courses. The policy may require dark or non-OA
deposit in the institutional repository until permission for OA can be obtained. Or the policy may grant the institution a nonexclusive right to make
future faculty research articles OA through the institutional repository (with or without the option for faculty to waive this grant of rights for any
given publication).

1.2. Every institution of higher education offering advanced degrees should have a policy assuring that future theses and dissertations are deposited

upon acceptance in the institution's OA repository. At the request of students who want to publish their work, or seek a patent on a patentable

discovery, policies should grant reasonable delays rather than permanent exemptions.

1.3. Every research funding agency, public or private, should have a policy assuring that peer-reviewed versions of all future scholarly articles reporting
funded research are deposited in a suitable repository and made OA as soon as practicable.

* Deposits should be made as early as possible, ideally at the time of acceptance, and no later than the date of formal publication.

* When publishers will not allow OA on the funder’'s terms, funder policies should require grantees to seek another publisher.

* If funder policies allow embargoes before new work becomes OA, the embargoes should not exceed six months. Policies should allow no embargoes
at all for uncopyrightable work.

* Funders should treat publication costs as research costs, and should help grantees pay reasonable publication fees at fee-based OA journals.

* When possible, funder policies should require libre OA, preferably under a CC-BY license or equivalent.

* A repository is suitable for this purpose when it provides OA, supports interoperability with other repositories, and take steps toward long-term
preservation. The funder’'s choice should be determined by ongoing research into questions such as which choice best fosters the deposit of
covered articles, the utility of deposits, the convenience of funders and authors, and incentives for the further growth of OA.

1.4. All university and funder OA policies should require deposit in a suitable OA repository between the date of acceptance and the date of

publication. The metadata should be deposited as soon as it is available and should be OA from the moment of deposit. The full-text should be made

OA as soon as the repository has permission to make it OA.
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WRITING RULES

PLEASE READ THE SPELLING RULES AND PUBLICATION PRINCIPLES BEFORE SUBMITTING YOUR ARTICLE.

Please read the spelling rules and publication principles before submitting your article.

This journal embraces open publishing and access policies.

All articles are offered under a CC license and are openly accessible. Authors must agree to the terms of open access.

Cover Page: The title should be simple and understandable (in Turkish and English). Name, surname and title of all authors, the name and city of the
institution they work for should be included on this page. The name, address, telephone, fax, mobile phone and e-mail information of the author should
also be added to this page.

On the first page of the article file, only the author information and, if applicable, the related notes should be found on the first page of the article.
Article text should start from the second page.

The abstract should have a maximum length of 250 words. The Objective should include Materials and Methods, Results and Conclusion. Keywords with
at least 3 (three) words should be written with a space between the abstract.

Research article format; Introduction, material and method, findings, discussion and conclusion

Case presentation format; Introduction, case report, history, tests, progress, treatment and outcome, discussion-literature review, recommendations
References

The authors themselves are responsible for the accuracy of the resources.

References should be written on a separate page and should be numbered according to the order of transition.

If the name is not given in the sentence, the source number should be given in superscript before the pointYear, volume, start and end pages should
be gn in journal sources, but only the year should be stated in book sources.

If there are more than two consecutive sources, the first and last ones should be given a "-" sign:

References should contain the full surnames of the authors and the first letters of their names.

If the number of writers in the source is 3 or less, all authors should be mentioned. the source should be written.

Journal names should be shortened according to Pubmed.

Authors are responsible for the correctness of references and spelling.

Manuscripts and punctuation marks must comply with the following examples.

The source is a magazine; The author should be written in full capitalization, and the first name should be written as first letter and larger. Title of
article. The journal is abbreviated to Index Medicus. Year: Volume: First page number-Last page number

If the source is a book; Name (s) of the surname of the author (s) The name of the book. What is the pressure? Publication Place: Printing House,
Publication Year.

If a chapter from the book was used as a source;Name (s) of the surname of the chapter author (s) Section title. The name of the book. What is the
pressure? (First name and last name (s) of ed and Eds. Editor (s): First page number-last page number of the section. Printing place, Publisher, Year
of printing.

If the website is shown as source; The name of the Web site. (occessed dute)

The source thesis is; First name of the author's surname. Title of the thesis (thesis). Name of the city, University name (if university), Year.

Tables:

1. Tables should be written on a separate page with a single line spacing.

2. Each table should have number and descriptive information above it.

3. If abbreviations are given in the table, these abbreviations can be defined as subtitles under the table and alphabetical order.

4. When previously printed or electronically published tables are used, written permission must be obtained from both the author and the printer and
this must be sent to the editor of the journal by fax or mail.

5. Transverse and longitudinal lines should not be used in the table, only a straight line should be drawn at the top and bottom.

6. Tables should not be repeated in the text.

7. Tables should not be placed in writing.

8. Tables should be in the file to which each post is sent to a table.

Figure Graphic Pictures and Subtitles:

1. Subtitles should be written on a separate page with two lines spaced apart.

2. Numbered according to the order in the text and abbreviations in figures, graphics and pictures, abbreviations should be placed in the alphabetical
order below the subtitle.

3. Tables, figures and graphics should not be placed in the writing.

4. Magnification ratio and staining technique should be explained in microscopic pictures.

5. When using previously printed or electronically published figures, graphics and illustrations, written permission must be obtained from both the
author and the printer, and should be sent to the editor of the journal by fax or post.

6. Written permission must be obtained when using the images of the persons to be recognized.

7. The explanations of the figures should be written at the end of the file to which the manuscript is sent.

8. Table, figure and graphs should be mentioned in the text.

9. The pictures | photos should be colored, the details should be clearly visible and clear.

10. Figures, pictures [/ photos are separate. jpg file should be added to the system.

1. Image and photo files should not be less than 100 pixel / inch, 8 cm wide and 300dpi.
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STATISTICS

TIME STATISTICS, ACCEPTANCE-REJECTION STATISTICS 2022

Number of Average
Articles Time
Calculated (Day)
Article Submission - Withdraw: 3 13
Article Submission - Return: 8 58
Article Submission - First Editor Assignment: 75 4
First Editor Assignment - Acceptation Decision Statistic
Peer review: 2 56
A o
Non peer review:
First Editor Assignment - Rejection Decision Statistic
84
Peer Review:
7 12
Non-Peer Review:
Article Submission - Acceptation Decision Statistic 54 62
Peer Review: 0 0
Non-Peer Review:
Article Submission - Rejection Decision Statistic 5 8
Peer Review: 7 13

Non-Peer Review:
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Original Article

Investigation of Rumination and Cognitive Flexibility
Levels in Patients with Depression

Furkan Bardak', Cilem Kizilpinar? "= Makbule Cigdem Aydemir?
1 Abant izzet Baysal University, Department of Psychology, Bolu, Tiirkiye
2 Adana City Training and Research Hospital, Department of Psychiatry, Adana, Tiirkiye

3 Ankara University Faculty of Health Sciences, Department of Psychiatry, Ankara, Tiirkiye

Abstract \
Aim: Depression is characterized by continuous depressed mood, anhedonia, loss of interest, and cognitive,
behavioral, and physical symptoms. Many psychological factors such as individuals' cognitive processes, high
neuroticism, low self-esteem have been reported to play important roles in the etiology, exacerbation, persistence,
and treatment of depressive mood. The aim of this study is to compare the levels of rumination and cognitive
flexibility in a healthy adult group without any mental disorders and adult patients followed up with depression.
Methods: In this cross-sectional case-control study, patients with depression (n=76, 34.1£9.32) and healthy
controls (HG) (n=74, 34.5+10.5) were compared. The Sociodemographic Information Form, Beck Depression
Inventory, Ruminative Thinking Scale, and the Cognitive Flexibility Inventory were performed to all participiants.
Results: The study showed that depressive patients had higher ruminative thought levels and lower cognitive
flexibility levels than healthy individuals. In addition, it was found that cognitive flexibility and ruminative thought
severity can explain 35% of the variability of depressive symptom severity in the patient group. In the healthy
group, ruminative thought severity can explain 9 % of the variability of depressive symptom severity.
Conclusions: The results of the study showed that ruminative thought and cognitive flexibility are important
factors when predicting and preventing depression during the premorbid period and are useful when making
formulation and determining treatment goals during the treatment. Therefore, interventions to improve cognitive
flexibility and rumination are important. The clinicians should add interventions to cognitive flexibility and

rumination into their treatment approach.
Keywords: Depression, Rumination, Cognitive Flexibility

Depression is characterized by at least 2 weeks of continuous de-
pressed mood, anhedonia, loss of interest, and cognitive, behavioral,
and physical symptoms. It has significant societal, economic, and
clinical implications because can cause a wide range of problems
like sadness, difficulties in interpersonal relationships, occupational
performance, and educational performance, impairment in as-
sessing reality, slowing of psychomotor skills and cognitive pro-
cesses, limitations in thought content, and a decrease in functional-
ity, as well as deterioration of social and family harmony?-3. It was
ranked that the prevalence of depressive disorders is 3440 cases per
100.000 people (95% Uncertainty interval 4038.1-5112.4), and 13th
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among the top 25 leading causes of DALYs (Disability Adjusted Life
Years) in 2019 according to Global Burden of the Disease Study*.
Similarly, it was reported that 322 million people worldwide, and
3,260,647 people in Turkey suffer from depression according to the
World Health Organization's report on Depression and Other Men-
tal Disorders*.

Many psychological risk factors which can be called transdiagnostic
factors in general, have been identified in the development of de-
pression, such as high neuroticism, low self-esteem, negative repet-
itive thinking, cognitive reactivity, rumination, automatic thoughts,
dysfunctional attitudes, and thought suppressions¢. The cognitive
model of depression which suggests focusing on the cognitive con-
tent of the person's reactions to events and thoughts has signifi-
cantly increased the understanding of cognitive processes in major
depression?’. According to the cognitive model, the real world is re-
built and distorted by the depressed person who has negative and
distorted thoughts about oneself, the environment, and the future,
this model is also known as Beck's cognitive triad8. People who have
depression perceive themselves and the environment and the future
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with a biased perspective, and usually report repetitive negative
thoughts about themselves. There is a mutual interaction between
distorted thoughts®. It was reported that there is a high relationship
between the onset, relapse, and symptom severity of depression and
cognitive distortions, negative thoughts about oneself, cognitive ri-
gidity, and immature defense styles10-12, These results lead re-
searchers to seek a more comprehensive understanding of depres-
sion and focus on cognitive processes and the content of depressive
cognition.

Rumination is defined as an attempt to make sense of an upsetting
event or to solve a problem. It is very common in the general popu-
lation. But in substance clinically rumination is conceptualized as
repetitive thought on unresolved personal goals and concerns and
does not help the progress toward the unattained goal!3. According
to the theory of response styles, it is defined as passive, pervasive,
and repetitive thinking patterns about emotional symptoms and the
causes and consequences of these symptoms!4. It can also be de-
fined as the experience of being stuck in the head and focusing on
the internal state that causes disengage in positive activities, like
learning, and enjoying. Typically, ruminators have more focus on
the events and passively and less consider their final reactions?5.
When prolonged, frequent, and extreme, rumination is problematic,
contributes to anxiety and depression, reduces motivation, contrib-
utes to perseveration of negative affective states, leads to procrasti-
nation, and reduces direct contact with the world. Rumination has
been related to severe and persistent depression!3.16, Rumination
exacerbates depression and other pathological conditions because
it causes increased focus and being attached to negative thoughts
and memories while trying to make sense of the distressing events,
enhancing the content of fatalistic and pessimistic thinking, reduc-
ing problem-solving skills, and reducing adaptation to unstable con-
ditions!”. Just and Alloy!8 revealed in their longitudinal study of the
relationship between depression and rumination that rumination is
effective in the onset and exacerbation of depressive symptoms, and
that depression is more common in people who think ruminatively.
Similarly, Mor and Winquist!9 concluded in their meta-analysis that
rumination is consistently and strongly associated with depressive
symptoms. In addition, it was stated that patients with ruminative
thinking have more severe depressive symptoms16.18.20,

Cognitive flexibility defines the ability to switch thoughts or to be
open to different perspectives2!. Understanding the options that the
individual has, considering difficult life experiences as bearable, and
modifying cognitions to adapt to new contexts all are elements of
cognitive flexibility22. Cognitive rigidity which means one's difficulty
in switching ways of responding is the opposite of this. Rigidity re-
fers to a mindset that is "all or nothing" according to cognitive be-
havioral therapy. When faced with difficult situations, cognitively
flexible people are confident in their ability to behave effectively,
aware of their options in the face of a situation, evaluate, and inte-
grate various relevant sources of information, and can produce sev-
eral scenarios during this process. These are important steps in
making the right decision23.24. Cognitive flexibility has been posi-
tively related to psychological well-being, interpersonal compe-
tence, life satisfaction, and happiness25-29, and negatively related to
the severity of depressive symptoms2230, Similarly, Deveney and
Deldin3! noticed that patients with depression performed worse
than healthy controls in cognitive flexibility tasks in the card match-
ing test when the stimuli were negative, according to the Wisconsin
Card Sorting Test. It was stated that cognitive rigidity enhances the
acceptance of maladaptive beliefs and causes to persist depres-
sion32. Moreover, cognitive rigidity which means one's difficulty in
switching ways of responding has been related to a worse outcome
like enhancement of suicide risk. It has been stated that significant
relationship between cognitive rigidity and some transdiagnostic
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factors like perfectionism, compulsive behaviors, and impulsivity33.

The study was designed to compare the ruminative thinking style
and cognitive flexibility level of patients with depression who ap-
plied to a psychiatry outpatient clinic and a healthy control group.
We believe that our findings may provide us to improve our under-
standing of the cognitive forms of depression and reorganize our
treatment approach.

The ethical principles and permissions were obtained from The
University Clinical Research Ethics Committee (Date: 20/02/2019,
with decision number 87). After providing detailed verbal and writ-
ten information about the study and obtaining written consent, the
participants were recruited into the study. Data was collected with
the sociodemographic Data form, the Beck Depression Inventory,
the Ruminative Thinking Style Scale, and the Cognitive Flexibility In-
ventory from all of the participants who volunteered to participate
in the study.

The Patient group (PG) enrolled 100 patients diagnosed with Ma-
jor Depression based on the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5) who applied to the Ankara University
Faculty of Medicine Psychiatry outpatient clinic between January
2019 and November 2019, or who were currently being followed.
24 participants were excluded from the study because of refusing to
participate, difficulty understanding the scale forms, missing or in-
correct marking. 74 healthy subjects who were not diagnosed with
any psychiatric disorder and met the study criteria were enrolled in
the hospital and outpatient clinic. All of the participants aged be-
tween 18 and 65, were literate, not receiving any specialized psy-
chotherapy intervention (cognitive behavioral therapy, etc.), has no
history of substance abuse or use of any drugs, and had no addi-
tional psychiatric diagnosis based on DSM-V that affects their cogni-
tive process (neurological disease, severe physical illness, history of
brain trauma, or ECT treatment in the previous 6 months), to be able
to give consent to participate the study, were recruited in the study.

Sociodemographic Data Form

Information on demographic variables such as age, gender, mari-
tal and working status, education level, and data on various clinical
characteristics such as psychiatric history, smoking or alcohol con-
sumption, substance use, and general medical history was obtained
from all participants using the Sociodemographic Data Form which
was prepared by the researchers.

The Beck Depression Inventory (BDI)

Beck Depression Inventory was developed to measure the sever-
ity of depressive symptoms by Beck et al.34. It can be evaluated var-
ious symptoms of depression, including sadness, hopelessness, so-
matic symptoms, vegetative symptoms, self-blame, feeling of guilt,
fatigue, and loss of appetite with this scale. The test consists of 21
items and the lowest 0 and the highest 63 points can be rated. The
cut-off point was determined as 17 points. The Turkish version of
the scale has good reliability and validity properties have been
stated, with a Cronbach’s alpha of a = 0.8035.

The Ruminative Thought Style Questionnaire (RTSQ)

The scale was developed to assess the general rumination ten-
dency as a thought form, considering ruminative thought as a repet-
itive, uncontrollable, pervasive, and reversible manner of thinking
by Brinker and Dozois (36). It consists of 20 items and is rated every
item on a 7-point Likert scale (1 = not at all descriptive of me, 7 =
describes me very well). it was not determined cut-off score.
Brinker and Dozois developed the original form of the scale. it has
been reported the scale presents good convergent validity with the
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Response Style Questionnaire, the Global Rumination Scale, and the
Beck Depression Inventory, adequate test-retest reliability and high
internal consistency with a Cronbach's alpha of a=0.94, and inter-
nal consistency coefficient was calculated to be 0.9236. Karatepe, Ya-
vuz, and Turkcan conducted a Turkish validity and reliability assess-
ment of the scale, with an internal consistency coefficient of 0.9137.
The Cognitive Flexibility Inventory (CFI)

The inventory was developed to assess people's capacity to pro-
duce alternatives, recognize appropriate options, and think ration-
ally in tough situations by Dennis and Vander Wal22. It has a 20-item
and two-factor structure. The first factor called the Alternatives sub-
scale provides an assessment of people's ability to comprehend that
there are alternatives and find solutions in the face of negative situ-
ations. The second factor, called Control subscale measures one's
adaptability to challenging situations. The questionnaire was de-
signed on a 5-point Likert scale (1= not at all appropriate and
S5=completely appropriate). A high score indicates a high level of
cognitive flexibility. The Turkish reliability and validity study was
carried out by Giilim and Dag38 The internal consistency value was
found 0.91 for the Alternative subscale and 0.84 for the Control sub-
scale. Cronbach's alpha coefficients were found to be .89 for the Al-
ternatives subscale, 0.85 for the Control subscale, and .90 for the To-
tal scale.

It was evaluated whether the continuous variables had normal
distribution by the Shapiro-Wilk test. The descriptive statistics of
the data like the mean, standard deviation, maximum-minimum val-
ues, distributions, and ratios were determined. Independent sample
t-testand Mann-Whitney U test were used for comparisons between
two groups of continuous variables. Pearson Chi-Square Test was
used for comparisons between categorical variables. Pearson corre-
lation analysis was used to examine the relationships between the
variables. Linear regression analysis was applied to calculate the ef-
fect of the main variables of the study. Statistical analyzes were per-
formed with SPSS 26.0 (SPSS Inc, Chicago, IL, USA) package program
and the level of significance was accepted as p<0.05. p<.01, p<.001.

In this cross-sectional case-control study, patients with depres-
sion (PG, n=76, 34.1+9.32) and healthy controls (HC, n=74,
34.5+10.5) were compared in terms of ruminative thinking styles
and cognitive flexibility levels. There was found no statistically sig-
nificant difference between the two groups in terms of age, gender,
working, and marital status (respectively p = .80, .25., 89, 19) The
sociodemographic characteristics of the participants are shown in
Table 1.

Sociodemographic Characteristics of the Patient and Healthy Con-
trol Groups

Characteristic PG (n:76) HG (n:74) Statistical

Analysis
34.1£9.32 34.5+£10.5

Age (years) (18-62) 18.62) t=.-25, pa=.80

S (Female n, %) 52 (68.4%) 44(595%)  x2=1.31,p=.25

Marital status (mar-

ried n, %) ( 54 (71.1%) 45(60.8%)  x2=1.75,p=.19

Working status (un- 45 (59.2%) 43 (56.1%) (251010 p.59

employed n, %)
Note; a= Independent Sample t-Test, x2= Chi Square
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PG and HC were compared in terms of RTSQ score and CFI there was
a statistically significant difference between the groups (both
p<0.05). The PG has a higher ruminative thinking level and a lower
cognitive flexibility level than the HC (Table 2).

The Comparison Between the Groups in terms of the Ruminative
Thought Style Questionnaire score and Cognitive Flexibility Inven-
tory Score

PG HG
N  Mean SD N Mean SD t p
RTSQ 7% 1018 179 74 882 109 9.2 .00*
CFI 76 62.7 81 74 68.9 90 -946 .00
Alternatives 76 444 73 74 49.5 85 -8.18 .00**
Control 76 18.6 46 74 19.9 51 -3.34 .00**

Note; * Mann Whitney U; ** Independent Sample t Test

Pearson correlation analysis was performed to examine the rela-
tionship between the participants' depressive symptom severity,
cognitive flexibility (control, and alternative subscale) ruminative
thinking level, and age. It was found a negative relationship between
depressive symptom severity and CFI-Alternatives subscale RTSQ
score (both p<0.01), and a positive relationship between depressive
symptom severity and CFI-Control subscale (p<0.01) for the pa-
tients. There was a positive significant relationship between RTSQ
and CFI-Control subscale (p<0.01) and a negative significant rela-
tionship between RTSQ and CFI-Alternatives subscale (p<0.01). The
results were shown in Table 3

Correlation between the Patient Group in terms of Various Socio-
demografical and Clinical variables

1-Age T 2 3 4 5 6
2-Dep. Sym. Sev. (BDI) A4 07 -06 A3 -01
3-RTSQ A% 40 3t ¢
4-CFl-total 08 53 24%
5-CFI-Control 43 g

6-CFI Alternatives

Note; ** p<0,01, Dep Sym. Sev.: Depressive Symptom Severity measured by Beck De-
pression Inventory, RTSQ: The Ruminative Thought Style Questionnaire, CFI: The Cog-
nitive Flexibility Inventory, CFI-Control: The Cognitive Flexibility Inventory Control Sub-
scale, CFl-Alternatives: The Cognitive Flexibility Inventory Alternatives Subscale

Correlation between the Control Group in terms of Various Socio-
demografical and Clinical variables

1-Age 1 2 3 4 5 6
2-Dep. Sym. Sev. (BDI) A1 .03 00 -23* -.04
3-RTSQ .28+ 13 A3 .06
4-CFl-total 37+ B3 07
5-CFI-Control 40% 83+

6-CFI Alternatives
Note; ** p<0,01, Dep Sym. Sev.: Depressive Symptom Severity measured by Beck De-
pression Inventory, RTSQ: The Ruminative Thought Style Questionnaire, CFI: The Cog-
nitive Flexibility Inventory, CFI-Control: The Cognitive Flexibility Inventory Control Sub-
scale, CFl-Alternatives: The Cognitive Flexibility Inventory Alternatives Subscale.
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It was found a positive relationship between depressive symptom
severity and the CFI-Control subscale RTSQ score (both p<0.01),
and a positive relationship between the RTSQ and CFI-Control sub-
scale (p<0.01) for the HC. There was a positive significant relation-
ship between RTSQ and CFI-total and CFI control subscale (both
p<0.01) The results were shown in Table 4.

In the study, linear regression analysis examined the variables
that predicted the depressive symptom levels of the patient group.
ANOVA test was performed to examine whether the regression
model was significant. According to the results, the model is statis-
tically significant (F (2,75) = 9.23, p <. 001, R? =0.35) and the R2
value indicated that 35% of the variability of depressive symptom
severity is explained by the BDI and RTSQ. When the regression
model was examined, it was observed that RTSQ had a positive and
significant effect on depressive symptom severity (t=6.618, p<0.05,
3=0.441), and the level of cognitive flexibility had a negative and sig-
nificant effect (t =-6.34, p<0.05, f=-0.423). The results were shown
in Table 5.

The Effect of Ruminative Thought and Cognitive Flexibility Levels
on Depressive Symptom Severity

RTS!
(Ruminative $hinking) p=0.44
BDI (Depressive
— b042 Symptom Severity)
CFI (Cognitive
flexibility)
T
R>=0.35

Patient Group Linear Regression Analysis Results

B SE@) B T R F
CFI 0465 0073 0423 634
RTSQ 0224 003 0441 e 039 303

NOTE; SE: Standart Error

Similarly, linear regression analysis examined the variables that
predicted the depressive symptom levels of the HC. Before the re-
gression analysis, the relationship between the variables was exam-
ined and it was observed that there was only a relationship between
depressive symptom severity (BDI) and RTSQ score. ANOVA test
was performed to examine whether the regression model was sig-
nificant.

Patient Group Linear Regression Analysis Results

B SEB) B t R? F
Ruminafive 0.043 0.02 0.30 2.68 0.09 0.009
Thinking

NOTE: SE: Standart Error
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According to the results, the model is statistically significant (F
(1,73) = 7.2, p<.001, R? =.09), and the R2 value indicated that 9% of
the variability of depressive symptom severity is explained by the
RTSQ. It was observed that RTSQ had a positive and significant effect
on depressive symptom severity (t=2.68, p=0, = 0.30). The results
were shown in Table 6.

Depression is a common disorder that causes severe social, eco-
nomic, and social consequences in our country and the world and it
affects people's lives very seriously. The results of the study show
that depressive patients had higher ruminative thought levels and
lower cognitive flexibility levels than healthy individuals. There was
found a significant and negative relationship between ruminative
thought, cognitive flexibility, and depressive symptom severity in
the patient group. In the control group, there was a significant neg-
ative relationship between only ruminative thought and depressive
symptom severity. In addition, it was found that cognitive flexibility
and ruminative thought severity can explain 35% of the variability
of depressive symptom severity in the patient group. In the healthy
group, ruminative thought severity can explain 9 % of the variability
of depressive symptom severity. According to the results, it can be
said that the cognitive flexibility and ruminative thinking level have
had a significant effect on depressive symptom levels in the patient
group and the ruminative thought level has a significant effect in the
healthy control group. Even if there are not many studies examining
the relationship between depressive symptom levels and rumina-
tive thinking in the clinical population the results from the studies
are consistent with the present study. It has been shown in two stud-
ies conducted in a non-clinical sample that ruminative thought is re-
lated to depressive mood3949. [t was stated that the level of rumina-
tive thinking contributed to the explanation of depressive symp-
toms both directly and through negative metacognitive beliefs40.

The results obtained from the literature review show that healthy
individuals with a tendency to ruminative thinking can easily enter
a depressive mood, and it increases the severity of the disease in
clinical patients diagnosed with depression*!. There were some ex-
planations for this close relationship between depression and rumi-
nation. People who experience depressive moods and are faced with
negative life events constantly think about the causes and conse-
quences of the negative events and overthinking causes negative
events to remain in the memory constantly and creates negative re-
actions to the current positive situation. For this reason, individuals
under the influence of rumination are more likely to encounter dis-
eases that will turn into emotional disorders such as depression and
anxiety. For this reason, ruminators have a high risk for depression
and anxiety disorders#2. Besides, rumination facilitates access to
negative cognitions and triggers negative emotional states. Even, for
this reason, rumination has been described as an emotional magni-
fier13. The negative thought style is cut down people's problem-solv-
ing skills and motivation for problem-solving. It was stated that
these situations contribute to the development of depressiont4.
Those results lead clinicians to seek advanced treatment for rumi-
nation. It was suggested that a lot of therapy approaches like Rumi-
nation Focused-Cognitive Behavioral Therapy, Cognitive Bias Modi-
fication, Metacognitive Therapy, Mindfulness-Based-Cognitive Be-
havioral Therapy, cognitive Control Training, and Self Systems Ther-
apy*3.

According to another result of the study, there was a negatively
significant relationship between cognitive flexibility levels and
depressive symptom levels in the patient group. In other words, the
patient who has low cognitive flexibility had higher depressive
symptom severity. In the control group, there was no relationship
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between cognitive flexibility and the level of depressive symptoms.
Similarly in the literature, negative relationships between cognitive
flexibility and depressive symptoms were shown in the clinic and
non-clinic populations303144-46, A similar relationship has also been
shown in caregivers of cancer patients#’. In another study which is
used emotional and neutral stimuli; patients with depression spend
more time and attention while performing tasks with emotional
stimuli have been reported+8. This may be due to that high cognitive
flexibility provides the person's high belief that they can easily solve
problems and change their thoughts in a positive way. While cogni-
tive flexibility has been related to individuals producing different
perspectives and solutions against current situations, cognitive ri-
gidity has been related to higher vulnerability to tough life events
and in the end, the outcome is increased depression risk46. With the
results and literature review, thinking about the causes and conse-
quences of events deeply, having difficulties in producing alterna-
tive solutions, and not being able to control own negative thoughts
may cause enlargement of depressive symptom severity and dura-
tion for the patient with depression can be said. In the non-clinical
population, those excuses cause a negative mood. As a result of our
research and the knowledge from previous research, if cognitive ri-
gidity is one of the causes of depression, treatment of this symptom
may be prevented the occurrence of major depression can be said.

Therefore, interventions related to cognitive rigidity are
important in the approach to patients with depression. Being able
to produce alternative solutions without being stuck on the
problems and developing their problem-solving skills should be
among the treatment goals. Various studies were shown Cognitive
Behavioral Therapy is useful for the remediation of cognitive
flexibility4959, though, Oishi et al5! suggested that stress
management training on the internet can enhance cognitive
flexibility levels. Greenberg et al>2 stated that mindfulness practice
is beneficial for reducing cognitive rigidity. But the opposite of those
results Johnco et al.53 said that CBT couldn't provide significant
improvement in cognitive flexibility. However, we think that
whatever the final result, the clinicians had to use effective technics
to improve cognitive rigidity.

The limitations of the study are including the cross-sectional de-
sign which reduces the researchers’ interpretation of causality, and
it provided self-report data from participants which causes them
may not to be honest about their ideas, behaviors, and attitudes
when filling out the measurement tools. In addition, the drug treat-
ments currently used by the patients were overlooked. This is an
important limitation. Additionally, the data cannot be generalized
because of made only in a certain period and group and included
only a small number of patients with depression. But, it can be said
that the patient and control groups are similar in terms of gender,
employment status, marital status, and age. Besides, to exclude fac-
tors that may affect the test results it has been taken as a condition
that they should not have additional medical, neurological, or psy-
chiatric diagnoses and have no individualized psychotherapeutic in-
terventions in the past and present for the participants. These are
advantages for our study, considering the effects of the factors on
the tests.

In the literature, it was reported that depressive symptoms are
related to executive functions, cognitive rigidity, and ruminative
thinking!422. Recent studies about rumination have been marked
the studies' results may change because of study population fea-
tures, experiment design, various impairments of cognitive func-
tions, intellectual ability, executive functions, problem-solving abil-
ities, and coping strategies>455. It was not adjusted to these factors
in the study and unfortunately, it is a limitation, but Davis and No-
len-Hoeksema5é stated that there is a direct relationship between

https://dergipark.org.tr/en/pub/jocass

ruminative thought and cognitive flexibility and depressive symp-
toms severity in both patients and non-clinic populations.

Depression is a common disorder that causes severe social, eco-
nomic, and social consequences in our country and the world and it
affects people's lives very seriously. The results of the study showed
that ruminative thought and cognitive flexibility are important fac-
tors for the formulation of patient problems, and for determining
treatment goals during the treatment. Therefore, interventions to
improve cognitive flexibility and rumination are important. Clini-
cians should combine interventions to cognitive flexibility and ru-
mination into their treatment approach. These interventions would
provide to increase the effectiveness of therapies, make shorter the
therapy and treatment duration, and reduce the risk of relapse. We
hope that this study and future studies which are carefully designed,
large-sample, prospective studies will determine the various trans-
diagnostic factors in depression and other mental disorders to de-
velop targeted prevention and treatment programs.

This study was conducted in accordance with the ethical princi-
ples of the Declaration of Helsinki and was approved by The Ankara
University Clinical Research Ethics Committee (Date: 20/02/2019,
with decision number 87).
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Abstract

gery.

Aim: To show the changes in geriatric depression scale (GDS) scores in patients undergoing senile cataract b

Methods: A total of 74 patients aged 60 years and older who presented to the Mersin City E&R hospital Ophthal-
mology Clinic between January 01, 2023, and May 01, 2023, with low vision and underwent phacoemulsification
surgery for senile cataract were included in this study. Patients with antidepressant use and/or ongoing follow-up
and treatment for depression in a psychiatric clinic were excluded from this study. All patients were evaluated
with the GDS before the surgery and the third month after surgery.

Results: When the distribution according to GDS is analyzed, 38 patients scored 0-10 points, 18 patients scored
11-13 points, 18 patients scored 14 points and above in the preoperative period. In the postoperative period, 49
patients scored 0-10 points, 14 patients scored 11-13 points, 11 patients scored 14 points and above. The mean
preoperative GDS score was 10.22 + 5.01, while the mean postoperative GDS score was 8.2 + 4.92. There was a
positive correlation (r=0.680 preoperative and r=0.801 postoperative) between visual acuity and GDS score in the
preoperative period (p<0.001 for both).

Conclusions: Cataract surgery may potentially reduce the risk of depression or shorten the duration of depression
in geriatric patients

Keywords: Cataract, Depression, Elderly, Geriatric, Surgery

Senile cataract is an age-related ophthalmologic disease in which
the lens becomes cloudy and causes visual loss!. It is one of the most
common causes of visual impairment worldwidel2. In 2020, cata-
ract caused approximately 15.2 million cases of blindness and 78.8
million cases of visual impairment in the population over 50 years
of age3. Depending on the severity of the disease, patients complain
of blurred vision, distance and/or near low vision. Such ocular
symptoms can cause great discomfort and stress. A study in 2022
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reported that adults with self-reported general visual impairment
had higher Kessler psychological distress scores*. Furthermore, cat-
aract-related visual impairment can lead to limitations in mobility
and activities of daily living, which can negatively affect mental
health in older adults5. Therefore, the relationship between senile
cataract and mental health is an important topic worthy of further
research.

Major depressive disorder (MDD) is one of the most common
mental disorders. To date, many studies have identified risk factors
for MDD. Depression is more common in populations with chronic
illnesses. The elderly in particular are more likely to suffer from
chronic medical conditions, making them more prone to depression.
Ocular diseases in the elderly have not yet been identified as a risk
factor for MDD6.7,

Many studies have reported on the relationship between cataract
and depression. In 2020, a nationwide population-based longitudi-
nal study in Taiwan revealed a significant association between cat-
aract and increased risk of developing depression8. In a 2021 Span-
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ish cross-sectional analysis focusing on cataract patients with dia-
betes, only women were significantly associated with higher rates
of depression®.

The relationship between cataract and depression needs to be fur-
ther investigated, as previous studies have not yielded conclusive
results. The aim of this study was to show the changes in geriatric
depression scale scores in patients undergoing senile cataract sur-

gery.

A total of 74 patients aged 60 years and older who presented to
the Mersin City Hospital Ophthalmology Clinic between January 01,
2023 and May 01, 2023 with low vision and underwent phacoemul-
sification surgery for senile cataract were included in this study. Pa-
tients with antidepressant use and/or ongoing follow-up and treat-
ment for depression in a psychiatric clinic were excluded from this
study. Written informed consent was obtained from all participants.
The necessary permissions were obtained from Toros University
Scientific Research and Publication Ethics Committee (2023/122-
27/10/2023). The study was conducted in accordance with the Dec-
laration of Helsinki.

Geriatric depression score is a scale that can be used for the
diagnosis of depression in the geriatric population and its Turkish
validity and reliability study was conducted by Ertan and Eren. In
this scoring, 0 to 10 points are classified as “no depression”, 11 to
13 points as “probable depression” and 14 points or more as
“definite depression” 10.

Patients were divided into three groups according to preoperative

visual acuity level. Patients in group 1 had best corrected visual acu-
ity (BCVA) logMAR 0.3 to 0.6, patients in group 2 had BCVA logMAR
0.7 to 1.0 and patients in group 3 had BCVA logMAR 1.1 to 2.0. Cat-
aract surgery was not performed in patients with BCVA logMAR 0.3
and above. Age and gender of all patients were recorded. A geriatric
depression scale was administered to all patients by a specialized
psychiatrist before cataract surgery. The GDS was administered
again by the same psychiatrist at the third month visit after uncom-
plicated cataract surgery and the results were compared.
Statistical analysis of the study data was performed with SPSS 24.0.1
package program (IBM Corp, Armonk, NY, USA). Categorical varia-
bles were expressed as number (n) and percentage (%) and contin-
uous variables were expressed as mean * standard deviation. The
normal distribution of continuous variables was checked by
Shapiro-Wilk test. Student's t test, paired t test and one-way ANOVA
test were used to compare the means of the groups. The association
between categorical variables was investigated by Chi-Square anal-
ysis. Statistical significance level was taken as p<0.05 for all compar-
isons.

Age and gender distribution of the patients

Overall Group 1 Group 2 Group 3 p
N (%) 74 (100) 19 (25.7) 21(28.4) 34 (45.9)
Age (years) 7216 +£6.78 71.74+7.35 7319+7.35 71.76+£6.21 0.719
Male (n, %) 38 514 9 474 11 524 18 529
0.921

Female(n,%) 36 486 10 526 10 476 16 471

https://dergipark.org.tr/en/pub/jocass

The mean age of the patients was 72.16 + 6.78 years. Of all pa-
tients, 38 (51.4%) were male. There were 19 patients in group 1
(preoperative BCVA logMAR between 0.3 and 0.6), 21 patients in
group 2 (preoperative BCVA logMAR between 0.7 and 1.0) and 34
patients in group 3 (preoperative BCVA logMAR between 1.1 and
2.0). There was no difference in age and gender distribution be-
tween the groups (p=0.719 and p=0.921, respectively) (Table 1).

The mean preoperative BCVA was logMAR 1.06 + 0.45 and the
mean postoperative BCVA was logMAR 0.26 + 0.14. The mean GDS
in the preoperative period was 10.22 + 5.01 and the mean GDS in
the postoperative period was 8.2 + 4.92. In all groups, the mean
BCVA and GDS in the preoperative and postoperative periods were
statistically significantly different (p<0.001, both) (Table 2).

When the distribution according to GDS is analysed, 38 patients
scored 0-10 points, 18 patients scored 11-13 points, 18 patients
scored 14 points and above in the preoperative period. In the post-
operative period, 49 patients scored 0-10 points, 14 patients scored
11-13 points, 11 patients scored 14 points and above. There was no
difference between preoperative and postoperative GDS scores in
all patients (p=0.167). In Group 2, 8 patients scored 0-10 points, 6
patients scored 11-13 points, 7 patients scored 14 points or more in
the preoperative period. In the postoperative period, 16 patients
scored 0-10 points, 4 patients scored 11-13 points, and 1 patient
scored 14 points or more. In group 2, a statistically significant dif-
ference was observed between preoperative and postoperative GDS
scores (p=0.023). (Table 3)

There was a positive correlation between BCVA in the preopera-
tive period and GDS score (r=0.680 for preoperative and r=0.801 for
postoperative) (p<0.001, both). There was a positive correlation
(r=0.443) between BCVA in the postoperative period and postoper-
ative GDS scores (p<0.001) (Table 4).

Visual acuity and geriatric depression scale results before and af-
ter surgery

Overall Group 1 Group 2 Group 3
N (%) 74 (100) 19 (25.7) 21(28.4) 34 (45.9)
VA pre-op 1.06 + 0.45 0.5+0.11 0.9+0.11 147 +£0.26
VA post-op 0.26 +0.14 0.12+0.07 0.26 +0.10 0.35+0.12
p <0.001
GDS pre-op 10.22 £ 5.01 6.05+3.27 11.14 £4.99 11.97 £ 4.58
GDS post-op 82+4.92 458 +3.01 6.62 +4.15 11.21£4.43
p <0.001

VA: Visual acuity, GDS: Geriatric depression scale

The relationship between cataract and depression is an increas-
ingly important research topic. These conditions, which affect older
people in society and are quite common, can also be seen together.
At the same time, senile cataracts cause negative effects on people's
comfort due to the loss of vision it causes.

In study, a community-based sample of 662 people aged over 70
years was selected.
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Distribution of patients according to GDS scores before and after surgery

Overall Group 1 Group 2 Group 3 p1 p2
N (%) 74 (100) 19 (25.7) 21(28.4) 34 (45.9)
GDS Preop Postop Preop Postop Preop Postop Preop Postop
0- 10 points 38 49 18 19 8 16 12 14
11 - 13 points 18 14 1 0 6 4 1 10 <0.001 <0.001
14 - 30 points 18 1 0 0 7 1 1 10
p3 0.167 0.311 0.023 0.883

GDS: Geriatric depression scale, p1: Intergroup comparison before surgery, p2: Intergroup comparison after surgery, p3: Intragroup comparison before and after surgery

Correlation analysis of the study parameters

VA pre-op VApost-op  GDSpre-op  GDS post-op

r -0.089 0.074 -0.088 -0.110
Age (years)

p 0.453 0.534 0.455 0.351

r 0.656 0.680 0.801
VA pre-op

p <0.001 <0.001 <0.001

r 0.393 0.443
VA post-op

p <0.001 <0.001

r 0.919
GDS pre-op

p <0.001

VA: Visual acuity, GDS: Geriatric depression scale

The number of patients with clinically significant depressive
symptoms was calculated to be 6.7% in cataract patients!l. In a
meta-analysis of different disease categories, the prevalence of
depression was highest for dry eye disease at 29%, followed by
glaucoma, age-related macular degeneration and cataract patients
at 23%?12. An Australian study included 329 participants with
cataract. The prevalence of depressive symptoms among patients
was 28.6%13. A total of 813 adults awaiting cataract surgery
participated in a multicenter prospective cohort study, of which 456
(56.1%) were male. The prevalence of high depression score was
reported as 87.4%14.

A Chinese study evaluated depression among cataract patients. It
was found that high anxiety scores and low visual acuity in the bet-
ter seeing eye were risk factors for depression in cataract patients.
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In the same study, both anxiety and depression scores decreased af-
ter surgery?s.

A meta-analysis on this subject included 16 studies. Depression in
cataract patients decreased significantly after surgery (p<0.001). In
addition, in 6 controlled studies, the decrease in depression was
higher in the surgical patient group than in the control group
(p=0.019)1s,

A population-based study investigated the effect of cataract on de-
pression risk and the benefits of cataract surgery. A total of 233,258
patients were included. At a mean follow-up of 7.8 years, cataract
was significantly associated with an increased risk of developing de-
pression (hazard ratio [HR]=1.78, p<0.001). In particular, a lower
risk of depression was reported in patients who underwent surgery
for cataract compared to those who did not (HR=0.75, p<0.001)8.

In a study conducted by Meuleners et al., mental health outpatient
clinic visits for depression and/or anxiety were evaluated in pa-
tients who underwent cataract surgery. It was shown that one year
after cataract surgery, there was a significant decrease of 18.8% (p
<0.001) in the number of mental health visits for depression and/or
anxiety. The corresponding reduction in healthcare expenditure for
the treatment of depression and/or anxiety was 28%?17.

In a study conducted in Montreal, 672 patients were examined.
While 41% of patients had an BCVA of 6/18 or worse, 26% had
symptoms of depression before surgery. In the logistic regression
model, those with BCVA <6/18 had a 59% higher probability of de-
pression1s,

In one study in the literature, 100 patients were evaluated. It was
shown that the most depressed patients were those suffering from
age-related macular degeneration and proliferative diabetic reti-
nopathy, as well as glaucoma and cataracts?°.

In an observational prospective study of a cohort of 150 patients un-
dergoing cataract surgery and assessed for changes in depressive
symptomatology, the difference in pre- and postoperative depres-
sion scores correlated with the difference in pre- and postoperative
BCVA (p<0.001). Paired sample t-test revealed a statistically signif-
icant difference between pre- and postoperative depression scores
(p<0.001). Paired sample Wilcoxon signed-rank test revealed a sta-
tistically significant improvement in depression status (p=0.004)20.
A community-based study evaluated 4611 Chinese adults aged 60
years and older. Adults with cataract were found to be more likely
to have depressive symptoms than those without?1.

In a study involving 413 participants scheduled for cataract surgery,
there was a significant decrease (improvement) of one point in the
depressive symptoms score after cataract surgery (p=0.04)22.
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In another study, participants were evaluated with the Geriatric De-
pression Scale (GDS) one day before and three months after cataract
surgery. The mean postoperative visual acuity improvement was
0.77+0.18 and the mean GDS score difference was -1.49+1.72. Post-
operative improvement in visual acuity and GDS scores were statis-
tically significant (p=0.001)23.

In our study, the prevalence of depression among cataract
patients was found to be 24.3% (18/74). This rate decreased to
14.9% after cataract surgery (11/74). At the same time, both
preoperative and postoperative VA levels and GDS scores had a
statistically significant correlation. In our study, the patients who
benefited most from cataract surgery in terms of depression were
those with a preoperative visual acuity between logMAR 0.7 and 1.0
(group 2). Patients with a preoperative visual acuity of 1.1 or above
were considered to have other comorbidities (glaucoma and/or
age-related macular degeneration) that were probably the cause of
visual loss. Therefore, cataract surgery may not have fully reflected
the expected positive effect. Large-scale studies are needed to
evaluate the effect clearly.

In conclusion, screening for depression in senile cataract patients
is important and cataract surgery has been reported to have a
beneficial effect in reducing the risk of depression. It should be
taken into consideration that older adults who have limitations in
daily tasks due to visual impairment may be more functional after
cataract surgery. Cataract surgery in these patients may potentially
reduce the risk of depression or shorten the duration of depression.

The study was approved by the Toros University Scientific
Research and Publication Ethics Committee (2023/122-
27/10/2023).

The authors declare that they have no financial conflict of interest
with regard to the content of this report.

The authors received no financial support for the research, au-
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Predictive Value of HALP Score in The Early Stage of NSTEMI
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Abstract

Aim: Several inflammatory markers are associated with coronary artery disease severity and worse cardiovascular
outcomes. The hemoglobin, albumin, lymphocyte, and platelet (HALP) score are an indicator of inflammation and
nutritional status. We aimed to evaluate the practicality of HALP score in non-ST elevation myocardial infarction
(NSTEMI) patients.

Methods: This study was designed as a retrospective cohort study. Patients over the age of 18 who have been
diagnosed with acute coronary syndrome were retrospectively searched from hospital records. The study groups
were formed according to the results of the coronary angiography. Demographic data such as age, gender, total
blood count, albumin levels, troponin levels and HALP scores of the patients were analyzed and comparisons
between the groups were made decisively.

Results: 201 patients were enrolled in the study and the data was obtained from hospital records retrospectively.
79 patients were excluded from the study due to ST segment elevation myocardial infarction (STEMI). The study
population was collected under two groups; the NSTEMI group (n=66) and normal coronary arteries (NCA) group
(n=56). The mean age of NSTEMI group was 62.3 £ 11.8 and 71.2% (n=47) was male. The mean age of NCA group
was 51.8 £ 9.2 and 30.3% (n=17) was male. There were statistically significant difference between NSTEMI and
NCA groups in term of age and gender (p<0.05). The HALP score was statistically higher in NSTEMI group com-
pared to NCA group (p<0.001). Age and HALP score have explanatory powers on NSTEMI patients (p=0.001 and
p=0.022, in order of).

Conclusions: HALP score may be used as an easily applicable and inexpensive method in clinical practice that can
contribute to the early diagnosis of NSTEMI patients.

Keywords: NSTEMI, emergency department, HALP score

Heart disease is among the first causes of death in the world and
it causes major health problems and economic difficulties!. Acute
coronary syndrome (ACS) takes the first place in heart diseases and
defines the general of ischemic myocardial disease and includes di-
agnoses covering ST segment elevation myocardial infarction
(STEMI), non-ST elevation myocardial infarction (NSTEMI) and un-
stable angina pectoris (UAP). There are many events that can cause
ACS, but the most common condition in its pathogenesis is plaque
rupture and the resulting coronary artery thrombosis.
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NSTEMI is caused by an imbalance in the oxygen supply and de-
mand of the myocardium, which is formed as a result of partial ob-
struction of the coronary arteries and in this case, subendocardial
ischemia and necrosis are observed?. This can damage the heart and
disrupt its ability to pump blood throughout the body.

NSTEMI can be life threatening and cause lasting damage to the
organs and increase the risk of subsequent heart problems. Clinical
studies in NSTEMI show that outcomes improve with early invasive
intervention. Therefore, early recognition of high-risk patients is of
great importance. To date, many biomarkers and risk scores have
been used for this reason3. The existence of cheap and easily acces-
sible biomarkers is useful and life-saving in the diagnosis and fol-
low-up of patients in NSTEM], as in many diseases.

According to the conducted studies, inflammation has an im-
portant place in the development of atherosclerosis and cardiovas-
cular diseases*. Inflammation and oxidative stress can cause plaque
rupture, which in turn causes cardiovascular conditions4. Inflamma-
tory markers affect the clinical course of coronary artery disease
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(CAD) and associated with the occurrence of worse cardiovascular
eventsS. Recent studies have also shown that many acute phase pro-
teins (APPs) such as C- reactive protein, albumin are associated with
the development of CAD, the severity of CAD, stroke, the presence of
peripheral arterial disease and adverse cardiovascular conditions®.
Anemia, hypoalbuminemia, hypoproteinemia and some mineral de-
ficiencies such as iron and zinc are markers indicating malnutrition.
Anemia is also causes cardiac decompensation and increases mor-
tality rates’. Lymphocytes have an important role in inflammation.
Since high platelet levels cause thromboembolism and atheroscle-
rotic conditions, it has been found that it increases mortality8. Be-
sides, white blood cell count to mean platelet volume ratio (WMR),
is a marker of inflammation in atherosclerotic diseases and STEMI
patients®.

The HALP score (Hemoglobin, albumin, lymphocyte and platelet
score) is an easy-to-measure parameter indicating nutritional con-
dition and systemic inflammation!? and has been suggested that it
is an important prognostic marker in many cancer patients!?, acute
heart failure!?, stroke!3 and acute ST elevation myocardial infarc-
tion14. However, it is unknown whether the HALP score has diagnos-
tic value in terms of early diagnosis and therapy in NSTEMI patients.
Therefore, in our study, we aimed to evaluate the predictive worth
of the HALP score in patients with NSTEMI.

This study was conducted in the emergency department of a ter-

tiary hospital. Patients over the age of 18 who have been diagnosed
with ACS in the emergency department and admitted to the coro-
nary intensive care unit for the purpose of performing coronary an-
giography within a six-month period were recorded. Demographic
data such as age, gender, and ECGs of the patients were analyzed
during the emergency department admission.
Hemoglobin, neutrophil, lymphocyte, platelets, albumin and tro-
ponin results during the admission were recorded. An automated
analyzing device was used for blood counts and analysis of biochem-
ical markers (Cell_Dyn Ruby Hematology Analyzer, Architect c8000
Clinical Chemistry). The HALP score was measured with the hemo-
globin (g/L) x albumin (g/L) x lymphocyte count (/L) / platelet
count (/L) process10,11.

Patients were grouped into STEMI, NSTEMI and UAP groups ac-
cording to their ECG and troponin levels at the time of admission.
Patients with ST elevation on their ECG and diagnosed with STEMI
at the time of admission were excluded from the study. After exclud-
ing STEMI patients, the study population was divided into NSTEMI
and normal coronary artery (NCA) groups. Patients who did not
have ST elevation on ECG and were found to have elevated troponin
at the time of admission were included in the NSTEMI group. Pa-
tients hospitalized with the diagnosis of UAP were also evaluated
according to the results of coronary angiography. Patients hospital-
ized with the diagnosis of UAP and found to have coronary artery
occlusion in their angiography were included in the NSTEMI group.
On the other hand, patients hospitalized with the diagnosis of UAP
and no coronary artery occlusion detected in angiography were in-
cluded in the NCA group.

Patients under 18 years of age were excluded from the study.

Data which for continuous variables with normal distribution are
indicated as mean * standard deviation, for variables which are not
normally distributed and as numbers and proportions for categori-
cal variables are indicated as median (interquartile range). The
Shapiro-Wilk test was used to determine whether the data showed
a normal distribution, and the Levene test was used to assess
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whether the group variances were homogeneous. Binary logistic re-
gression analysis is used to define the predictive value of risk factors
with the ACS. ROC (Receiver operating characteristic) curve was ap-
plied to examine the cut-off value, sensitivity and specificity of the
HALP score on NSTEMI diagnosis. Analyses of the data are per-
formed using SPSS 20.0 (IBM SPSS Ver. 20.0, IBM Corp, Armonk NY,
USA). A p-value of <0.05 is determined statistically significant.
While conducting this study, the Helsinki Declaration was complied
with and accepted by the local ethics committee (ESH/GOEK
2022/3).

During the 6-month study period, 201 patients who were admit-
ted to the Cardiology Intensive Care Unit for angiography after being
diagnosed with ACS were enrolled in the study. 79 patients were ex-
cluded from the study due to STEMI. According to the results of an-
giography, coronary artery occlusion was detected in 66 patients
and they were enrolled in the study (NSTEMI) group with the diag-
nosis of NSTEMI. The remaining 56 patients had normal coronary
arteries as a result of angiography and were enrolled in the NCA
group (Figure 1).

The mean age of NSTEMI group was 62.3 + 11.8 and 71.2% (n=47)
was male. The mean age of NCA group was 51.8 + 9.2 and 30.3%
(n=17) was male. There were statistically significant difference be-
tween NSTEMI and NCA groups in term of age and gender (p<0.05).

No significant difference was seen at hemoglobin, albumin and
lymphocyte counts (p>0.05). The troponin levels were higher in
NSTEMI group (p<0.001) and platelet count was higher in NCA
group (p=0.001).

Flow-chart of the patient selection

Assessed for eligibility ( n=201)

Excluded (n=79)
*ST elevation myocardial
infarction patients

Randomized ( n=122)

Non-ST elevation myocardial
infarction patients
(n=66)

Normal coronary arteries
patients
(n=56)
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Characteristics of the patient groups

NSTEMI (n=66) N‘;rn”;ji'e?(fgzgg) P
Age, year 62.3+11.8 518+9.2 <0.001
Gender, male, n (%) 47 (71.2%) 17 (30.3%) <0.001
Hemoglobin, g/dl 142 +2.1 134+£18 0.014
Albumin, g/dl 43.6 (40.0-45.7) 42.7 (41.0-454) 0.875
Lymphocyte (*103) 25(19-32) 28(1.9-238) 0.080
Platelet (*103) 227.3+57.0 266.3+71.0 0.001
Troponin, ng/l 249.4 (45.5-1015.9) 13.6 (1.1-39.5) <0.001
HALP score 7.3(5.1-10.0) 51(39-64) <0.001

The HALP score was statistically higher in NSTEMI group com-
pared to NCA group (7.3 (5.1 - 10.0) for NSTEMI group and 5.1 (3.9
- 6.4) for NCA group, p<0.001). The main characteristics of the pa-
tient groups are shown in Table 1.

The binary logistic regression analysis was used to evaluate the

impact of risk factors and laboratory parameters on NSTEMI pa-
tients. Age and HALP score have explanatory powers on NSTEMI pa-
tients (p=0.001 and p=0.022, in order of) (Table 2).
ROC curve analysis was formed to predict the best cut off value for
HALP to predict NSTEMI in patients. The area under the curve was
0.706 which is an acceptable value. Best cut of value was 5.58 with
69.7% sensitivity and 62.5% specificity (Figure 2).

Visual acuity and geriatric depression scale results before and af-
ter surgery

Variable Odds Ratio 95% Confidence Interval P
Age 1.225 1.084-1.384 0.001
Gender 0.131 0.017-1.025 0.053
Troponin 1.002 1.000-1.004 0.054
HALP score 1.854 1.093-3.143 0.022
Constant 0.000 0.002

ROC Curve for HALP Score
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NSTEMI is a life-threatening condition that can cause multiple or-
gan damage if not treated early. For this reason, it needs many early
diagnostic and predictive tests. In our study, the diagnostic value of
the recently determined HALP score was investigated in NSTEMI
patients.

The HALP score was initially described to evaluate survival in gas-
tric cancer?s. After it has been used to evaluate survival in many can-
cer types and in patients with ischemic stroke!%13. The HALP score
is a newly established, valuable marker that provides information
about the patient's nutritional status and systemic inflammation.
With this marker, the general health status of the patient is evalu-
ated according to hemoglobin, albumin, lymphocyte and platelet
values. In recent studies it has been shown that lower HALP score is
associated with shorter survival10.13. In the study of Cay et al. in pa-
tients who had undergone bariatric surgery, it has been found that
those with a high HALP score lose weight more easily and the im-
provement in laboratory values is more significantté. With this
study, we evaluated the HALP score in NSTEMI patients and this is
a first in the literature.

The first of the markers evaluated in the HALP score is hemoglo-
bin value. Anemia is an indicator of poor prognosis in patients with
CAD, including NSTEMI??. Similar results were found in many stud-
ies in the literature. But, we did not find a statistically significant dif-
ference in terms of hemoglobin level between NSTEMI group and
NCA group in this study.

The second parameter of the score is albumin, which is present in
the intravascular space as the main protein. Albumin has an im-
portant role in many physiological functions. In addition, a decrease
in serum albumin may lead to an increase in poor clinical outcomes
in coronary artery disease (CAD)!8. In our study, we found the se-
rum albumin result of patients with NSTEMI to be higher than the
level of NCA, but there was no statistically significant difference.
Lymphopenia is a parameter that can be an indicator of a poor prog-
nosis in CAD patients?9. In our study, we found the lymphocyte level,
which is the third marker of HALP score, higher in patients with NCA
compared to NSTEMI patients, but no statistically significant differ-
ence was found.

Platelets have a very important place in the formation of ACS. Both
high and low platelet counts can be seen in CAD. Some studies have
found thatincreases in platelet levels lead to thromboembolism and
atherosclerotic conditions, and these conditions cause an increase
in deaths due to CAD20.21, However, studies conducted on intensive
care patients have shown that a low platelet count worsens the
prognosis of patients and increases mortality22. Also low platelet
levels are also used to predict poor clinical results in patients with
ACS23. In our study, the platelet level, which is the fourth marker,
was detected lower in NSTEMI patients and there was statistically
significant difference.

Studies have established that the HALP score can indicate the nu-
tritional-inflammation condition of patients'024¢ and has been
proven that it is an important prognostic marker for patients with
cancer?s. There are limited studies in which the HALP score has
been evaluated in non-cancer cases. In a study conducted by
Kocaoglu et al.26, in intensive care patients, the utility of HALP score
to estimate mortality was examined and the HALP score was not
found to be good predictor of prognosis in intensive care patients.
In another study conducted by Kocaoglu et al.12, HALP score and
modified HALP (m-HALP) score were evaluated in patients with
acute heart failure and it was found that the m-HALP score is more
important predictor in determining the 3-month mortality in pa-
tients with acute heart failure. On the other hand, it was found that
the classical HALP score was not statistically significant. In a study
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conducted by Tian et al.13, in acute ischemic stroke (AIS) patients,
the relationship between HALP score and poor clinical conditions
was examined and found that HALP score can be an important indi-
cator of death and recurrent stroke in patients with AIS. In a study
conducted by Karakayali et al.14, in STEMI patients undergoing pri-
mary percutaneous coronary intervention, the HALP score was
found to be a significant independent predictor of in-hospital mor-
tality. In our study, HALP score at admission was found higher in
NSTEMI patients and there was statistically significant difference.

The major limitation of our study is the small sample size. Also,
the retrospective design of the study caused us not to be able to ac-
cess the data of some patients.

Our study proved that, the HALP score is an easily applicable and
inexpensive method in clinical practice that can contribute to the
early diagnosis of NSTEMI patients. Although these findings are not
sufficient to apply in a clinical approach according to current guide-
line recommendations, future studies on similar subjects and in-
creased data may change future practices.
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Estimated Right Atrial Pressure and Fibrosis-4 Index
in Patients with Congenital Heart Disease
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Abstract

Aim: The fibrosis-4 index is a non-invasive and reproducible approach to assess liver stiffness (LS). LS has been
reported to be associated with fibrosis but mean right atrial pressure can also influence LS values. We aimed to
evaluate the relationship between fibrosis-4 index and echocardiographically estimated right atrial pressure in
adults with congenital heart disease.

Methods: This study was conducted at a tertiary heart center between January 2021 and January 2023. A total of
127 patients with congenital heart disease were included in the study. The fibrosis 4 index was calculated. The
fibrosis-4 index was calculated as follows: Fibrosis-4 index = age (years) x AST (U/L)/[ALT (U/L)1/2 x platelet
count (109/L)](14). Echocardiographic measurements were analyzed. The inferior vena diameter and collapsibility
index were calculated and the estimated right atrial pressure was evaluated.

Results: Study patients included 75 women (59%) with a mean age of 50 + 9.9 years. Fibrosis-4 index was signif-
icantly correlated with TRV max (r = 0.51, p < 0.001), estimated right atrial pressure (r = 0.63, p < 0.001), esti-
mated systolic pulmonary artery pressure (r = 0.42, p < 0.001), IVC diameter (r=0.62, p < 0.001), IVC collapsibility
(r = 0.464, p < 0.001), and NT-proBNp value (r = 0.624, p < 0.001). The fibrosis-4 index was also significantly
correlated with the degree of tricuspid valve insufficiency(r = 0.342, p < 0.001), RV basal diameter (r = 0.294, p =
0.001), ASD diameter(r = 0.27, p = 0.002), Qp/Qs (r = 0.271, p = 0.003). However; the fibrosis 4 index was not
significantly correlated with high-sensitive troponin (r = 0.11, p = 0.43). The fibrosis-4 index greater than 1.23
was associated with increased estimated right atrial pressure (IVC diameter > 21mm and IVC collapsibility < 50%),
with a sensitivity of 95 % and a specificity of 74 % (AUC= 0.88; p<0.001; 95% Cl: 0.82-0.94).

Conclusions: The fibrosis-4 index, which is a marker of liver congestion/stiffness/fibrosis, may be an important
indicator in the echocardiographic determination of estimated mean right atrial pressure and the possibility of
pulmonary hypertension in patients with congenital heart disease.

Keywords: Congenital heart disease, estimated mean right atrial pressure, fibrosis-4 index, liver stiffness

The spectrum of chronic liver damage attributed to passive he-
patic congestion that occurs in the setting of any cardiopulmonary
disease that causes increased central venous pressure (right atrial
pressure), such as right-sided heart failure, is referred to as conges-
tive hepatopathy!. Common causes include biventricular insuffi-
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ciency due to cardiomyopathy, severe pulmonary hypertension,
right ventricular myocardial infarction, constrictive pericarditis, cor
pulmonale, mitral valve stenosis, and valvulopathies such as tricus-
pid valve regurgitation. Since the pressure from the right ventricle
is transmitted directly to the hepatic veins and sinusoids, insuffi-
ciency of the tricuspid valve causes passive congestion. If left un-
treated, long-standing congestion can lead to cardiac fibrosis and
eventually cardiac cirrhosis?.

There are approximately 1 million adult patients with congenital
heart disease (CHD) in the United States, and the number is increas-
ing2. Hepatic complications are common and may occur secondary
to persistent chronic passive venous congestion or decreased car-
diac output resulting from the underlying cardiac disease or as a re-
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sult of palliative cardiac surgery; transfusion or drug-related hepa-
titis may also occur. The unique physiology of Fontan circulation is
particularly prone to the development of hepatic complications and
is, in part, related to the duration of the Fontan procedure. Liver bi-
ochemical test abnormalities may be related to cardiac failure, re-
sulting from intrinsic liver disease, secondary to palliative interven-
tions, or drug-related?3.

Liver dysfunction is one of the important non-cardiac complica-
tions of CHD. According to an analysis of the German National CHD
Register, it was observed in 6% of deceased patients suffering from
CHD* In a study, it was shown that cirrhosis occurred 11-15 years
after Fontan surgery in patients under the age of 255. For this rea-
son, it is recommended to monitor non-cardiac complications, espe-
cially liver dysfunction3.67.

Elevated mean right atrial pressure (RAP) measured by right
heart catheterization is an established risk factor for poor survival
in the Registry to Evaluate Early and Long-term pulmonary arterial
hypertension Disease Management (REVEAL Registry) as well as
other cohorts89. Echocardiography estimates of right atrial pressure
have been validated against right heart catheterization in the gen-
eral population and have shown a modest correlation in patients
with pulmonary arterial hypertension810. While several methods
have been studied, assessment of the inferior vena cava (IVC) diam-
eter and percent collapsibility with inspiration or “sniff ” is the most
widely used and accepted810.11,

Non-invasive liver stiffness value of liver ultrasonography deter-
mines the average mean RAP independently in patients with and
without heart failure. LS measurement was thought to be a cheap,
simple, and non-invasive follow-up parameter that could be used to
adjust the volume status and the dose of diuretic therapy in the rou-
tine follow-up of patients with heart failure. According to previous
studies and our study results, >7 kPa value for liver stiffness deter-
mined in liver ultrasonography may be predictive for increased
mean RAP12,

The fibrosis-4 index is expressed as a cheap, easy, and simple in-
dex to evaluate liver stiffness, and liver fibrosis!3-15. The fibrosis-4
index consists of four parameters. These parameters are aspartate
aminotransferase (AST), alanine aminotransferase (ALT), platelet
count, and age!3-15, Fibrosis-4 index formulated as = age (years) x
AST (U/L)/[ALT (U/L)1/2 x platelet count (109/L)](14). The fibro-
sis-4 index was stated to reflect liver stiffness/fibrosis associated
with viral hepatitis of hepatitis C virus or human immunodeficiency
virus infection and non-alcoholic fatty liver diseasel3-15. In studies
conducted on patients with heart failure, it was found that fibrosis-
4 index and all-cause mortality increased significantly as right atrial
pressure and pro-brain natriuretic peptide increased16-18, Recently,
the fibrosis-4 index is considered to be a surrogate marker to assess
the prognosis and the severity of venous congestion in patients with
heart failure!6-18, In our study, we examined the relationships be-
tween the fibrosis-4 index and echocardiographic parameters, in-
cluding estimated right atrial pressure, tricuspid valve regurgitation
maximum velocity, inferior vena cava diameter, and collapsibility
index.

This study was conducted at a tertiary heart center between Jan-
uary 2021 and January 2023. A total of 127 patients with CHD were
included in the study. 103 (81%) of these patients had atrial septal
defect (ASD), 21 (20%) had ventricular septal defect (VSD), and 3
(3%) had patent ductus arteriosus (PDA). Of the patients with ASD,
90 (87%) were secundum type ASD, 11 (11%) were sinus venosus
type ASD, and 2 (2%) were primum ASD. Patients with known acute
or chronic liver disease, hepatitis, left-sided heart failure, significant
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left-sided valve insufficiency, obstructive and restrictive lung dis-
eases, and use of liver toxic agents were not included in the study.
Detailed medical records were reviewed and recorded. Blood sam-
ples of all patients were collected. Routine biochemical parameters,
including liver function tests, were analyzed and recorded. The fi-
brosis 4 index was calculated. The fibrosis-4 index was calculated as
follows: Fibrosis-4 index = age (years) x AST (U/L)/[ALT (U/L)1/2
x platelet count (109/L)]14.

All patients underwent a comprehensive transthoracic echocardi-
ography including two-dimensional and Doppler echocardiography.
All patients were breathing spontaneously without mechanical ven-
tilation and did not require vasopressor support. Images of the IVC
were obtained via the subcostal window. Measurements were ana-
lyzed by a single operator with direct supervision by an echocardi-
ographer who was blinded to clinical information. The echocardiog-
rapher was blinded to the fibrosis-4 index. From the apical ap-
proach, we measured tricuspid lateral annular systolic velocity
(Sm), and the tricuspid annular plane systolic excursion (TAPSE) to
assess right ventricular function. TAPSE was measured by the dis-
tance of the systolic excursion of the right ventricle annulus along
its longitudinal plane using M-mode presentation in a right ventri-
cle-focused apical 4-chamber view. Sm was measured by the veloc-
ity of the tricuspid lateral annular using Doppler tissue imaging in a
right ventricle-focused apical 4-chamber view. The left ventricular
ejection fraction (%) was measured by the modified Simpson tech-
nique using B-mode presentation in apical-2-chamber view and ap-
ical-4-chamber view. We also measured the peak early diastolic ve-
locities (E), and the early diastolic myocardial velocities (Em) using
general methods. The ratio of E and Em (E/Em) was calculated to
estimate left ventricular filling pressures?9.

The IVC diameter was measured in the long axis within 1 to 2 cm
of the junction with the right atrium during normal respiration as
well as inspiratory sniff. The collapsibility index was calculated as;
Collapsibility index = (Minimum IVC diameter during sniff / Maxi-
mum IVC diameter during normal respiration) X 100. Estimated
RAP using the collapsibility index and maximum IVC diameter were
used to categorize the patients into groups of increasing estimated
RAP as defined by the 2019 American Society of Echocardiography
guidelines19.20, If [IVC diameter < 21mm and IVC collapsibility > 50%,
the estimated right atrial pressure was evaluated as 3 mmHg (0-5),
and if IVC diameter > 21 mm and IVC collapsibility < 50%, the esti-
mated right atrial pressure was evaluated as 15 mmHg (10-20). In
other cases, the estimated right atrial pressure was evaluated as 8
mmHg5-1019,.20,

Doppler measurements were used to estimate systolic pulmonary
artery pressure (PAP). Estimated systolic PAP was calculated by
adding peak tricuspid regurgitation velocity and right atrial pres-
sure. The simplified Bernoulli equation, estimated systolic PAP =
4(TRV max)2 + estimated mean RAP, was used (TRV max is the es-
timated Doppler peak velocity (m/s) across the tricuspid valve, pro-
vided there is no right ventricular outflow tract obstruction)19.20,
TRV max value was used to estimate the probability of pulmonary
hypertension (PH). If this value is less than <2.8 m/s or cannot be
measured, then it is unlikely to suggest PH. If TRV max is between
2.9-3.4 m/s, the index of suspicion increases. This is even more
likely if TRV max is >3.4 m/s without other signs of PH. The proba-
bilities were then used to determine whether cardiac catheteriza-
tion was necessary in individual patients21.22,

All data were numerically encoded. For statistical analysis, they
were entered into the SPSS 22.0 computer software package and
scanned for variable and case-by-case missing values. Quantitative
data were expressed as mean * standard deviation. Qualitative data
were compared between groups using the chi-square test. Pearson
and/or Spearman correlation analyses were performed between
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the fibrosis-4 index and echocardiographic parameters such as esti-
mated RAP and TRV max, and correlation graphs were obtained.
ROC curve analysis of TRV max and estimated RAP with Fibrosis-4
index was performed and graphs were obtained.

The Institutional Review Board of our Hospital approved this study
(study approval number: 12-2020-2146). Written informed consent
to participate in the study was obtained from all participants. The
principles of the study are in accordance with the Declaration of Hel-
sinki

Table 1 shows the clinical characteristics of all patients. Study pa-
tients included 75 women (59%) with a mean age of 50 + 9.9 years.
Table 1 shows laboratory data from the day of admission. In our
study, the fibrosis index 4 was significantly higher in increased esti-
mated right atrial pressure, higher TRV max, increased estimated
systolic pulmonary artery pressure, and increased IVC diameter. Fi-
brosis 4 index was significantly correlated with TRV max (r = 0.51,
p < 0.001) (figure 1a), estimated right atrial pressure (r = 0.63, p <
0.001) (figure 1b), estimated systolic pulmonary artery pressure (r
=0.42,p < 0.001) (figure 1c), IVC diameter (r = 0.62, p < 0.001) (fig-
ure 1d), IVC collapsibility (r = 0.464, p < 0.001), and NT-proBNp
value (r = 0.624, p < 0.001). The fibrosis 4 index was also signifi-
cantly correlated with the degree of tricuspid valve insufficiency(r =
0.342, p < 0.001), RV basal diameter (r = 0.294, p = 0.001), ASD di-
ameter(r = 0.27, p = 0.002), Qp/Qs (r = 0.271, p = 0.003). However;
the fibrosis 4 index was not significantly correlated with high-sensi-
tive troponin (r = 0.11, p = 0.43). The fibrosis 4 index greater than

https://dergipark.org.tr/en/pub/jocass

1.07 was associated with high TRV max (TRV max > 3.4 m/s), with
a sensitivity of 81 % and a specificity of 74 % (Area under the ROC
curve= 0.84; p<0.001; 95% CI: 0.74-0.94) (Figure 2a).

Baseline clinical characteristics of this study

Variables n=127
Age, years 50+£99
Female, n (%) 75 (59)
Body mass index, kg/m? 229+42
Systolic blood pressure, mmHg 121.8+18.8
Heart rate, b.p.m. 69.3£14.5
Hypertension, n (%) 15(11.8)
Diabetes mellitus, n (%) 2(1.6)
Atrial fibrillation, n (%) 6 (4.7)
Prior percutaneous coronary intervention, n (%) 3(2.4)
Beta-blockers, n (%) 16 (12.6)
Angiotensin-converting enzyme inhibitor/angiotensin I receptor 7(5.5)

blockers, n (%)

Left ventricular ejection fraction, % 62.7 (55.9-68.6)

Early diastolic filling velocity/early diastolic velocity of the mitral 5.4 (4.0-7.1)
annulus

Tricuspid annular plane systolic excursion, mm 215146
Tricuspid lateral annular systolic velocity, cm/s 12.2 (10.0-14.6)
Inferior vena cava diameter, mm 196+34
Maximum tricuspid regurgitation jet velocity (TRV max), m/s 2.87+048
Estimated systolic PAP, mmHg 40.2+158
Qp/Qs 1.73+0.48

Notes:Data are presented as the number (%), mean + standard deviation, or median
(25th-75th percentile).

Scatter-dot plot showing the correlation of fibrosis 4 index with TRV max (figure 1a), estimated right atrial pressure (figure 1b), esti-
mated systolic pulmonary artery pressure (figure 1c) and IVC diameter (figure 1d), respectively.
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ROC analysis showing the relationship between fibrosis 4 index
and TRV max (figure 2a), and estimated right atrial pressure (fig-
ure 2b), respectively.
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Visual acuity and geriatric depression scale results before and af-
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The fibrosis 4 index greater than 1.23 was associated with in-
creased estimated right atrial pressure (IVC diameter > 21mm and
IVC collapsibility < 50%), with a sensitivity of 95 % and a specificity
of 74 % (Area under the ROC curve= 0.88; p<0.001; 95% CI: 0.82-
0.94) (Figure 2b).

The HALP score was statistically higher in NSTEMI group com-
pared to NCA group (7.3 (5.1 - 10.0) for NSTEMI group and 5.1 (3.9
- 6.4) for NCA group, p<0.001). The main characteristics of the pa-
tient groups are shown in Table 1.

The binary logistic regression analysis was used to evaluate the

impact of risk factors and laboratory parameters on NSTEMI pa-
tients. Age and HALP score have explanatory powers on NSTEMI pa-
tients (p=0.001 and p=0.022, in order of) (Table 2).
ROC curve analysis was formed to predict the best cut off value for
HALP to predict NSTEMI in patients. The area under the curve was
0.706 which is an acceptable value. Best cut of value was 5.58 with
69.7% sensitivity and 62.5% specificity (Figure 2).
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Variable On admission
Haemoglobin, g/dL 124 +21
Platelet count, 109/L 264.3 £60.2
Prothrombin time, s 127+23
Total Bilirubin, mg/dL 0.64 +0.32
Aspartate aminotransferase, IU/L 231741
Alanine aminotransferase, IU/L 17.9+9.0
Fibrosis-4 index 1131045
Total bilirubin, g/dL 0.8(0.5-1.2)
Albumin, g/dL 42.7+3.7
Serum creatinine, mg/dL 0.8 (0.5-1.1)
N-terminal pro-brain natriuretic peptide, pg/mL 700 (30-730)
High sensitivite troponin, (1-48)

Notes:Data are presented as the number (%), mean * standard deviation, or median
(25th-75th percentile).

In patients with CHDs, this study showed a significant correlation
between the Fibrosis 4 index and echocardiographic estimated right
atrial pressure (based on inferior vena diameter and collapsibility
rate) or the estimated probability of pulmonary hypertension
(based on TRV max) (figure 1, 2). In addition, the ROC analyses per-
formed in this study found that the Fibrosis 4 index was quite sen-
sitive and specific in showing echocardiographic increased right
atrial pressure (via inferior vena diameter and collapsibility rate) or
the possibility of high pulmonary hypertension (via TRV max) (fig-
ure 1, 2).

Liver tissue biopsy remains the reference standard for assessing

the severity of diseases that directly or indirectly affect the liver.
Currently, a variety of non-invasive methods are used to quantify
liver fibrosis, including serum biomarkers and imaging techniques.
Fibrosis-4 index, which is calculated with four parameters including
age, ALT, AST, and platelet count, is among these methods. Fibrosis-
4 index has been used as a surrogate marker of liver stiffness14. A
recent comparative study by Forsgren MF and colleagues involving
chronic liver diseases such as nonalcoholic fatty liver disease and
chronic hepatitis C demonstrated that the diagnostic performance
of magnetic resonance imaging, transient elastography, and fibro-
sis-4 index in predicting significant fibrosis was sufficiently accu-
rate23. Therefore, the fibrosis-4 index may be a marker of liver fibro-
sis or stiffness in chronic liver disease.
The fibrosis-4 index is considered a simple biomarker of liver fibro-
sis in patients with liver diseases. However, the liver may become
stiff because of long-term hepatic congestion and accompanying fi-
brosis in patients with ASD. Furthermore, liver stiffness measured
by transient elastography increases as the central venous blood
pressure increases24.

Estimation of intravascular volume is very important, as it is a
critical component for optimal patient care and management. RAP
provides relevant clinicians with important information about their
patients regarding the estimation of intravascular volume. In-
creased RAP is associated with adverse outcomes and is inde-
pendently associated with all-cause mortality in patients with car-
diovascular disease. The gold standard method for assessing RAP
(or central venous pressure) remains invasive monitoring. How-
ever, various techniques are available for noninvasive evaluation of
RAP. Various echocardiographic methods consisting of indices ob-
tained from inferior vena cava diameter, inferior vena cava collaps-
ibility index, hepatic veins, tissue Doppler parameters and right
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atrial dimensions have been proposed for the noninvasive evalua-
tion of RAP25.

Jalal Z et al stated that liver stiffness measurement using Transient
elastography is a rapid and reliable method to evaluate central ve-
nous pressure in patients with CHD. We compared the echocardio-
graphic estimated RAP, which is an indirect indicator of invasively
measured central venous pressure, which is an indicator of mean
RAP, and the fibrosis 4 index, which can predict liver stiffness, and
found that there is a significant relationship between these param-
eters26,

PH occurs in approximately 10% of adult patients with CHD. PH
is a relatively common complication in patients with CHD. PH in
CHD patients is often associated with left-to-right shunt defects. Ad-
ditionally, PH may develop secondary to left heart obstructive dis-
ease causing postcapillary hypertension in CHD27. Common congen-
ital heart diseases include ASD, VSD, and PDA. PH and right heart
failure are more common in ASD patients with large defects, undi-
agnosed for a long time, or without defect closure. Right ventricular
dysfunction exacerbates the clinical findings of right heart failure.
Sm and TAPSE are both indices of right ventricular contraction in
the longitudinal plane. It provides sufficient data about right ventri-
cle systolic dysfunction?8. Saito Y et al demonstrated that liver stiff-
ness, measured by transient elastography, increased with a de-
crease in TAPSE. They also demonstrated that a high fibrosis-4 in-
dex was associated with lower TAPSE and Sm. For this reason, the
fibrosis-4 index can be regarded as a biomarker for right ventricular
dysfunction in adult patients with ASD29. Our study showed that
there is a significant relationship between TRV max and fibrosis-4,
which contributes to predicting the possibility of PH echocardio-
graphically. We also found that there was a correlation between es-
timated systolic pulmonary artery pressure and fibrosis-4 index. In
our study, there were almost no patients with severe liver fibrosis/
stiffness because the number of patients with severe right ventricu-
lar dysfunction or severe pulmonary arterial hypertension, includ-
ing Eisenmenger syndrome, was very low. Examining this relation-
ship in a large patient population, including patients with severe
pulmonary arterial hypertension and/or right ventricular dysfunc-
tion in different types of CHD (sub)groups, may provide more accu-
rate results. In a study published by Kerkiitliioglu M., the fibrosis-4
index is stated as an independent prognostic indicator in pulmonary
arterial hypertension patients. However, he claimed that the Fibro-
sis-4 index, a simple, cost-effective, and easily accessible tool, could
be used to predict both survival rates and disease severity in indi-
viduals suffering from pulmonary arterial hypertension3?. Although
our study is not a prognosis study, the fibrosis-4 index may have
prognostic value in congenital heart patients, as mean right atrial
pressure and systolic pulmonary artery pressure have prognostic
value in patients with pulmonary arterial hypertension. Further
studies are required for this.

This study had several limitations. First, this study was a retro-
spective cohort study at a single tertiary center, and the study had a
relatively small sample size. Second, we did not perform additional
examinations such as liver biopsy or computed tomography scans
for evaluation. chronic liver diseases were not completely ruled out.

The fibrosis-4 index, which is a marker of liver congestion/stift-
ness/fibrosis, may be an important indicator in the echocardio-
graphic determination of estimated mean RAP and the possibility of
PH in patients with CHD. A more comprehensive study, including in-
vasive right heart catheterization parameters and prognosis data, is
needed to support these results.
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and Innovative Developments

Rana Kapukaya', Mehmet Bozkurt*

1 Health Science University Adana City Hospital Plastic Reconstructive & Aesthetic Surgery Department, Adana, Tiirkiye
2 Private Practice, Plastic Reconstructive and Aesthetic Surgery, istanbul, Tiirkiye

Abstract

Aim: To review the effects of diabetes-related diseases on the healing process and amputation decision in diabetic
foot ulcers (DFU), negative pressure wound therapy (NPWT) results, and current treatment approaches.

Methods: The study was planned as retrospective and cross-sectional. Data of patients who were admitted to our
clinic due to DFU and were treated were examined. A total of 38 patients were included in the study. The results
of patients (n=19) who underwent periodic debridement and classic dressing were compared with the results of
patients (n=19) who underwent NPWT. Healing in patients was achieved by amputation (n=8), repair with partial
thickness grafts or flaps (n=10), and secondary epithelialization development (n=10). The effect of diabetes-re-
lated peripheral arterial disease (PAD), cardiovascular disease (CVD), chronic kidney disease (CKD), diabetic reti-
nopathy (DRP), and previous amputation history (AH) on recovery time was examined. The predictive importance
of diabetes-related diseases for amputation was investigated.

Results: It was determined that diabetes-related diseases caused a delay in wound healing. [PAD (p<0.044), CVD
(p<0.016), CKD (p<0.001), DRP (p<0.001)], The delay in wound healing was evident in the presence of CKD and
DRP. Wound healing time was not affected in patients with AH (p>0.05). The incidence of PAD was higher in
patients who underwent amputation. There was no significant difference between NPWT (mean 67 days) and the
classic dressing group (mean 73 days) in terms of healing time (p>0.05).

Conclusions: In the presence of diabetes-related diseases, wound healing time was prolonged. This effect was
more evident in the presence of DRP and CKD. This may be explained by microvascular disease, but larger series
studies are needed. Wound healing was not affected in patients with AH. The incidence of PAD was found to be
higher in patients who underwent amputation. Improving the care conditions of patients with diabetes and ac-
cessing treatment facilities will reduce DFU and amputation rates. No difference was found between NPWT and
classic dressing in terms of healing time. However, it was observed that NBWT increased the development of
granulation in the wound, reduction of edema, wound contraction, and the chance of success of the graft or flap
surgery. Innovative studies are needed to develop optimum wound surfactant molecules in this regard.
Keywords: Diabetic foot ulcer, wound healing, amputation, diabetes-related diseases

The main problem in the development of diabetic foot ulcer (DFU)
is microangiopathy. DFU and lower extremity amputation (LEA) are
independent risk factors associated with early death!. The 5-year
survival rate in patients with diabetes who develop lower extremity
complications is worse than in patients with many common types of
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cancer?. Duration of diabetes, glycemic control, and epigenetic fea-
tures are the most effective factors in the development of complica-
tions3. The development of micro and macrovascular complications
in diabetes is an independent risk factor in the development of DFU.
Today, despite the advances made in elucidating the potential mech-
anisms underlying DFU (physiologic, pathologic, cellular, molecular
signaling pathway, and epigenetics), the same parallelism has not
been achieved in its treatment. The fact that the wound is associated
with complex pathogenic factors makes the treatment difficult. Es-
pecially in a wound complicated by infection and combined with
vascular insufficiency, the failure rate in treatment will increase if
both infection and microvascular insufficiency cannot be managed
simultaneously.
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Studies show that major amputations are not the solution. There-
fore, wound care, which is the step before amputation, is very im-
portant for patients with diabetic foot. Developed as an alternative
to traditional wound treatment, NPWT has made this process more
transparent by understanding many mechanisms in wound healing.
Studies have shown that NPWT increases granulation tissue, accel-
erates wound healing by increasing local blood flow, and removes
exudate and proinflammatory cytokines from the environment. In
wound healing, NPWT acts by causing contraction in the wound
with negative pressure applied to the surface, protecting the wound
from external micro-organisms, keeping the wound warm and
moist, drawing exudate in the soft tissue, reducing edema in the
wound, and increasing cellular proliferation¢.

The study aimed to investigate the effect of diabetes-related dis-
eases (PAD, CVD, CKD, DRP), previous amputation history, and
NPWT on the healing process and amputation decision.

The study was planned as retrospective and cross-sectional. Infor-
mation about patients who applied to our clinic due to diabetic foot
between 2008 and 2011 was retrospectively reviewed. A total of 38
patients were included in the study.

Patients with a follow-up period of less than 1 year, oncology pa-
tients, patients with systemic connective tissue disease, patients re-
ceiving immunosuppressive therapy, and pregnant patients were
excluded from the study.

Approval for the study was received from the ethics committee of
our institution. Informed consent was obtained from all patients in
accordance with the Declaration of Helsinki. The study was started
after receiving ethics committee approval.

The patients' age, sex, duration of diabetes, recovery time, treat-
ments administered, and presence of comorbid diseases were exam-
ined retrospectively. Data were accessed from the archive, patient
files and information processing system.

Healing: Ensuring epithelial continuity with no discharge or signs of
infection in the wound was considered as the absence of an open
wound.

Peripheral artery disease (PAD): Ankle brachial index (ABI) less than
0.90.

Chronic kidney disease (CKD): Albuminuria greater than 30 mg/g
creatinine and estimated glomerular filtration rate (tGFR) less than
60 mL/min/1.73.

Cardiovascular disease (CVD): Presence of hypertension, coronary
artery disease, and heart failure.

Diabetic retinopathy (DRP): Monitoring the changes due to nonpro-
liferative retinopathy within the borders of the retina and prolifer-
ative retinopathy extending into the vitreous during fundus exami-
nation.

History of amputation (AH): Major or minor limb loss in the lower or
upper extremities at any stage of life in a patient with diabetes.
Negative pressure wound therapy (NBWT): This was applied to the
wound after debridement and irregulation, if necessary, and NBWT
changed every 3 days, until the wound was ready for surgery or until
dermal healing was completed.

Classic dressing: After the necessary debridement and irregulation
of the wound, dressings was changed daily and used until the wound
was ready for surgery or until dermal healing was completed. Sterile
gauze was applied to the wound surface after moistening it with iso-
tonic solution.

Normality control of continuous variables was evaluated using the
Shapiro-Wilk test. The independent sample t-test was used in cases
that showed normal distribution, and the Mann-Whitney U test was
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used in cases that did not. Fisher’s exact test was used to analyze
categorical data. The analysis of the data was evaluated in the Sta-
tistica version 13.5.0.17 program. The statistical significance level
was accepted as 0.05.

The average age of the patients included in the study was 53.6
(min 31-max 85) years. There were 14 female patients and 24 male
patients. The average diabetes duration of the patients was 12.8
(range, 1 - 25) years.

There was a history of PAD in 39% of the patients, CVD in 65%,
CKD in 42%, DRP in 63%, and AH in 21%. It was determined that
the healing time (days) prolonged with the presence of PAD
(p<0.044), DRP (p<0.001), CKD (p<0.001) and CVD (p<0.016). It
was found that the delay in wound healing was quite evident in the
presence of DRP and CKD. Wound healing time was not affected in
patients with AH (p>0.05). (Table 1)

Recovery times in the presence of diabetes-related diseases and
amputation history

n MeanSD Median [IQR] ~ Min-Max p
No 14 52.86+12.30 55 [41.25-65.5] 37-73
DRP <0.001a
Yes 24 73.08+13.36 73 [67-84.5] 35-90
No 22 56.82+13.00 62.5 [42-67] 35-73
CKD <0.0012
Yes 16 77.75+11.78 80.5 [68.5-87] 46-90
No 23 61.39+16.32 67 [42-73] 35-90
PAD 0.044>
Yes 15 72.13+14.09 73 [67-87] 4490
No 13 56.23+16.37 60 [40.5-67] 37-85
CVD 0.0162
Yes 25 70.52+14.10 67 [66-82.5] 35-90
No 30 65.03£16.77 67 [52.75-77.5] 35-90
AH 0.665
Yes 8  67.88+14.55 67 [58-81] 42-87
a:Mann-Whitney U test. B:Independent Samples t-test, IQR:Interquartile Range
Table 2
Amputation rates in diabetes-related diseases
Amputation
Total
Yes No
n % n % n % p
No 10 333 4 500 14 36.8
DRP 0433
Yes 20 66.7 4 50.0 24 63.2
No 17 56.7 5 62.5 22 579
CKD 0.999
Yes 13 433 3 375 16 421
No 21 700 2 25.0 23 60.5
PAD 0.039
Yes 9 300 6 750 15 395
No 12 400 1 12.5 13 342
CVD 0.222
Yes 18 600 7 875 25 65.8

p: Fisher's exact test
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Of the patients who underwent amputation (n=8), 50% had DRP,
37% had CKD, 75% had PAD, and 87.5% had CVD. When patients
with and without amputation were compared, it was determined
that PAD was important in the amputation decision (p=0.039). (Ta-
ble 2)

In terms of healing time, the difference between NPWT (mean 67
days) and the classic dressing group (mean 73 days) was not signif-
icant (p>0.05). However, a significant reduction in extremity edema
was observed in patients who underwent NPWT. Macroscopically,
an increase in wound contraction and granulation tissue was ob-
served. (Table 3)

Healing time NPWT and classic dressing

n MeanSD Median [IQR]  Min-Max p

NBWT 19 68.794£9.43 67 [67-67] 55-90
0.665

Classic dressing 19 62.47+20.7 73 [42-83] 35-89

p:Mann-Whitney U test, IQR:Interquartile Range

Itis known that the prevalence of PAD in diabetes is between 20%
and 50%»>. In studies, PAD has been found to be associated with de-
layed wound healing, infection and increased amputation rates6-7.
When patients with and without amputation were compared, it was
understood that the presence of PAD was important in the decision
for amputation. The predictive importance of PAD for amputation
can be more clearly understood through larger series of studies.
However, it was seen that wound healing was delayed in the pres-
ence of PAD.

In prospective clinical studies, CVD has been associated with se-
vere DRP, end-stage CKD, delayed healing of ischemic ulcers, rapid
progression, amputation, and mortality8. In our study, it was deter-
mined that DFU recovery time (days) increased in the presence of
diabetes-related PAD, DRP, CVD, and CKD. This effect was quite evi-
dent in the presence of DRP and CKD. This result may be explained
by microvascular disease because microvascular disease associated
with diabetes is pathognomic, especially in the development of DRP
and CKD, and is important in predicting prognosis®. No information
could be found in the literature regarding the risk of microvascular
disease and DFU development and its predictive importance for am-
putation.

The lifetime risk of lower extremity amputation in patients with
diabetes is approximately 25%?0. In our study, the prevalence of am-
putation was 21%. The presence of diabetes-related PAD, DRP, CVD,
and CKD creates an increased risk for foot ulcers and lower extrem-
ity amputations. These data was supported by the results of our
study. In our study, the incidence of PAD was found to be high in
patients with AH.

Studies have shown that the greatest risk for amputation is low
socioeconomic status and poor self-carell. The strongest clinical in-
dicator in the development of DFU is the presence of a previous foot
ulcer or AH12, However, there is no information about whether it af-
fects the healing time. We determined that the wound healing rate
was not affected in patients with AH.

The most important factor playing a role in diabetic wound pa-
thology is cellular aging. Senescent cells have a phenotype that pro-
duces a secretome rich in pro-inflammatory cytokines and tissue-
degrading proteases. Chronic wound microenvironment, high levels
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of inflammation, and oxidative stress induce cell aging!3. Applying
negative pressure to the wound appears to be very effective in re-
structuring cells, ensuring matrix regeneration, and removing in-
flammation mediators from the environment. However, there is no
consensus on the effectiveness of NPWT in the treatment of DFU.

There are studies indicating that it does not contribute to short-
ening recovery time. On the other hand, there are also studies indi-
cating that NPWT shortens the recovery period, but is not cost-ef-
fectivel4. Some studies report that it increases the granulation tissue
and increases the chance of graft success in post-graft application?5.
One of the aims of NPWT is to prepare the wound for surgery as
soon as possible. The clinically expected result may not be complete
wound closure. It is an intermediate step in completely closing the
wound and aims to shorten the hospital stay?6.

In our study, no statistically significant difference was found be-
tween the NPWT group (mean days) and the classic dressing group
(mean days) in terms of recovery time (p>0.05). Negative pressure
applied physically to the wound at optimum pressure and frequency
reduces the bacterial load by drawing exudate. However, the most
important parameter of NPWT’s antibacterial effect is the surface
contact material. Polyurethane sponge containing silver nitrate is
frequently used. In studies conducted on this subject, the results of
using polyurethane sponges containing boric acid as wound contact
material in NPWT are remarkable. Innovative developments in
wound healing have shown that boric acid is an effective molecule,
especially in chronic wounds?7.

As a result of our study, diabetes-related diseases prolonged the
recovery time of wound healing. The presence of DRP and CKD pro-
longed the healing time the most. It was understood that the recov-
ery time was not affected in patients with AH. However, the inci-
dence of PAD was found to be high in patients who underwent am-
putation. NPWT did not affect the healing rate in DFU. However, de-
creased edema, increased granulation, and contraction effects on
the wound were observed. DFU is a preventable disease. The socio-
economic conditions of patients with diabetes should be improved
and the conditions for accessing care facilities should be regulated.
Finally, funds allocated for DFU research are insufficient. In this re-
gard, innovative studies on wound healing should be supported.

The study was approved by the local ethics committee (ESH/GOEK
2011/206).
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Treatment of Grade 3 Hallux Rigidus Cases:

Distal Metatarsal Dorsiflexion Osteotomy Combined
with Cheilectomy Short-Term Period Radiological and
Clinical Outcomes

Mehmet Yigit Gékmen', Mesut Uluéz'

1 Department of Orthopedics and Traumatology, Adana City Training and Research Hospital, Adana, Tiirkiye

Abstract

Aim: The aim of the study was to analyze the short-term radiological and clinical results of the distal metatarsal
dorsiflexion osteotomy method, a technique used to preserve the joint in grade 3 hallux rigidus cases.

Methods: The retrospective study was conducted at Adana City Training and Research Hospital between January
2018 and January 2023. The analysis included adult cases with hallux rigidus grade 3, in whom at least six months
of conservative treatment was unsuccessful and treated by distal metatarsal osteotomy combined with cheilectomy
surgery. Age, gender, preoperative Coughlin and Shurnas grading scores, the functional clinical assessments were
performed using the American Orthopaedic Foot and Ankle Society (AOFAS) Hallux score and Foot and Ankle
Ability Measurement (FAAM) scores were assessed, the method of surgery, and complications were noted.
Results: The mean age of the study group (n=12) was 54.2+8.7, with ages varying between 44 and 68 years. The
final assessments of the angle of the motion of the big toe showed that dorsiflexion, plantar flexion, and total
motion values were significantly increased compared to the preoperative measurements, but between the sixth
and the twelfth month, all three angles were decreased (p<0.001). Among all cases, mean AOFAS Hallux and FAAM
Daily scores were significantly improved (p <0.001). The radiological assessment results of the first MTP joint
showed that the final mean width was significantly increased compared to the preoperative measurement; how-
ever, the value was decreased compared to the sixth month (p <0.001).

Conclusions: In the surgical treatment of grade 3 hallux rigidus, distal metatarsal dorsiflexion osteotomy com-
bined with cheilectomy increases the range of motion of the first MTP and provides clinical and radiological im-
provement. However, careful assessment is required before planning distal metatarsal dorsiflexion osteotomy
based on the results of the studies conducted on hallux rigidus patients graded other than 3. Also, an intraoper-
ative finding of a 50% intact cartilage rate or more should be considered as a motivating indicator for the surgeon.

Keywords: Hallux, Rigidus, distal metatarsal osteotomy, first metatarsophalangeal joint, cheilectomy

Hallux rigidus is a frequently occurring joint inflammation pathol-
ogy of the foot. The degenerative osteoarthritic changes in the first
metatarsophalangeal (MTP) joint are characterized by dorsal and
peripheral osteophyte formation, levelling of the metatarsal head,
and lessened articular gap, causing widespread pain, dorsal
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tenderness, and joint stiffness with markedly reduced dorsiflex-
iont2. Although the etiology of hallux rigidus remains unclear, it is
linked to female gender, genealogical presence, hallux valgus inter-
phalangeus, and particularly in cases with unilateral involvement
with trauma history34. It is more common in middle-aged and older
people, with an increased incidence in women around the age of 40
yearss6,

Early classifications based on the radiological findings included
three grades; later, Coughlin and Shurnas added symptoms and
range of motion and developed the classification commonly used to-
day*7.

In the initial stages of the disease, conservative methods and shoe
modifications are mostly preferred in the treatment, but surgery is
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required for advanced cases, and many methods have already been
described. Commonly used surgical treatment methods include
cheilectomy, distal metatarsal osteotomy, proximal phalanx osteot-
omy, arthroplasty without or with implants, and arthrodesis.

Cheilectomy is one of the more commonly used surgical techniques
that can also be used in the early stages. Sidon et al.8 claimed in 2019
that cheilectomy was successful in grades 1-3. In patients with grade
3 and more than 50% intact cartilage in the distal metatarsal, oste-
otomies of the distal metatarsal or proximal phalanx are recom-
mended?10. Metatarsal osteotomy technique aims to conserve the
first MTP joint and are recommended for light to average hallux rigi-
dus deformities. The design aims to depressurize the joint by less-
ening the metatars bone or revolving the plantar cartilage of the first
metatarsal head more caudally to articulate with the hallux!1.

Recently, several reports highlighted satisfactory clinical results
in curing hallux rigidus using joint decompression techniques com-
bined with osteotomy of the distal metatarsal and cheilectomy12.13.
In advanced stages of hallux rigidus, such as in Grade 4 cases which
lack articular cartilage, arthrodesis or arthroplasty is an option, but
as many articles have shown, arthrodesis is considered the gold
standard#14,

There are many studies in which all of these surgical treatment
options have been successfully demonstrated. In this study, we
aimed to compare the radiological and functional results of patients
with stage 3 hallux rigidus who underwent joint decompression sur-
gery with distal metatarsal osteotomy combined with cheilectomy
in our clinic.

The retrospectively designed study was carried out at Adana City
Training and Research Hospital between January 2018 and January
2023. The analysis included adult cases with hallux Rigidus stage 3,
in whom at least six months of conservative treatment was unsuc-
cessful and treated by distal metatarsal osteotomy combined with
cheilectomy surgery. Age, gender, preoperative Coughlin and Shur-
nas grading scores, the functional clinical assessments were per-
formed using the American Orthopaedic Foot and Ankle Society
(AOFAS) Hallux score and Foot and Ankle Ability Measurement
(FAAM) scores were assessed, the method of surgery, and complica-
tions were noted. The measurements of the first metatarsophalan-
geal joint distance in the weight-bearing anteroposterior x-rays of
the foot were performed preoperatively during the early postoper-
ative period and at 6 and 12 months after surgery. The assessment
of the range of motion, the AOFAS, and the FAAM scores were noted
preoperatively and at 6 and 12 months after surgery. The early post-
operative period was defined as the time between the second week
and the third week following the surgery.

Patients with hallux rigidus developed due to rheumatoid arthri-
tis, gout, fracture sequelae, or septic arthritis, patients with previous
hallux valgus surgery, and patients not having a follow-up records
of one year or more were excluded from the analysis.

The ethical approval was provided by the Clinical Research Ethics
Committee of the Adana City Training and Research Hospital on No-
vember 23, 2023, with decision number 2960.

The surgical technique in distal metatarsal osteotomy combined
with cheilectomy surgery patients was performed as follows: A 4 cm
linear incision was cut starting from the dorsal side of the first MTP
joint, continuing proximally from the joint border to the metatarsal
neck, and a cheilectomy was performed. A 5 mm wide dorsal closed
wedge dorsiflexion osteotomy was applied, beginning
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approximately 10 mm proximally from the top of the metatarsal
head. The first osteotomy was made beginning from the dorsal to
the plantar vertically (crossways to the axis of the first metatarsal),
and the second cut was performed at a 60-degree angle to the met-
atarsal axis (practically dorsal-proximal to plantar-distal). The dor-
sal wedge was then removed, and the osteotomy topsides were
closed. Since the distal part that included the joint surface was re-
volved dorsally and proximally, the undamaged cartilage surface in
the plantar region of the metatarsal head touched the base of the
proximal phalanx. After temporary fixation using two K-wires, the
movement ability of the MTP joint and the stability of the osteotomy
site were evaluated by using intraoperative fluoroscopy. Then, two
headless titanium cannulated screws were placed retrogradely from
the dorsal face in the direction of the plantar cortex vertical to the
osteotomy surface. The entry points of the screws were positioned
on the chondral surface of the dorsal side of the metatarsal head.
The insertion depth was carefully measured preventing piercing the
articular surface. Finally, the K-wires were disconnected, and the
dorsal capsule was closed with an absorbable suture.

Patients were allowed to walk weight-bearing with a hard-soled
shoe on the third postoperative day. Active and passive toe move-
ment exercises were started at two weeks, and full weight-bearing
walking and wearing casual or regular shoes were allowed at six
weeks.

In the radiological evaluation of the patients, the first MTP joint
distance was measured and recorded according to the method de-
fined by Coughlin and Shurnas* as the distance from the articular
surfaces of the base of the proximal phalanx to the apex of the met-
atarsal head. The first MTP joint space width measurements on
weight-bearing anteroposterior foot radiographs were recorded
preoperatively, in the early postoperative period, and at six months
and 12 months postoperatively. All measurements were repeated
three times by two orthopaedic surgeons, and the mean measure-
ments were recorded.

AOFAS is a scale ranging from 0 to 100, with 100 points indicating
the possibility of a patient feeling zero pain, complete sagittal and
hindfoot movement capability, total ankle or hindfoot stability, no
poor adjustment, able to ambulate more than six blocks and on var-
ious walking surfaces, not having perceptible limp, not having any
restrictions of daily or recreational activities, and not requiring aids
or appliances for walking. The score distribution of subdomains of
function, pain, and alignment were 50, 40, and 10, respectively?>.

FAAM is a self-reported scale scoring from zero to 100 that as-
sesses activities of daily life with 21 questions and sports with eight
questions.16

The angle of motion of the big toe was quantized using a goniome-
ter as defined by Ronconi et al.13 preoperatively and six and 12
months postoperatively.

The statistical analysis was performed using the statistical pack-
age SPSS software (Version 25.0, SPSS Inc., Chicago, IL, USA). In as-
sessing normal continuous variables, meanzstandard deviation
(p>0.05 in Shapiro-Wilk (n<30)), and for the abnormal continuous
variables median were used for description. Data commands were
used to calculate prevalence. Pre-post measures data were analyzed
by the Friedman test and Wilcoxson test. The level of statistical sig-
nificance was set as p < 0.05.
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Mean Passive Range of Motion of the First MTP Joint

Preoperative

Postoperative six months

Postoperative one year

Mean£SD Min-Max Mean£SD Min-Max Mean+SD Min-Max p
Dorsiflexion 15.5°+1.9° 12°-19° 37.7°+£5.3° 24°-44° 34.7°+5.8° 21°-42° 0.001
Plantar Flexion 20.9°+1.9° 18°-25° 23.3°£2.4° 20°-28° 21.3°+1.7° 18°-24° 0.001
Total Motion 36.0'+2.7° 30°-40° 60.7°£6.9° 44°-70° 56.2°+7.4° 39-65° 0.002
Table 2
Evaluation of Clinical Outcomes Based on the American Orthopaedic Foot and Ankle Society Scale and Functional Outcomes Based on
the Foot and Ankle Ability Measure
Preoperative Postoperative six months Postoperative one year
Mean+SD Min-Max Mean+SD Min-Max Mean+SD Min-Max p
AQFAS 56.2+3.0 52-60 87.9+3.6 85-95 89.245.1 85-95 0.002
Hallux Score
FAAM 66.35.2 58.3-75 84.2+3.9 79.8-91.6 90.6+2.4 86.9-94.1 0.001
Daily Activity Score
Table 3
The Changes in Width of the First MTP Joint Space
Preoperative Early Postoperative POSt?Eg:ﬁ:\S/e six Postoperative one year
Mean+SD Min-Max Mean+SD Min-Max Mean+SD Min-Max Mean+SD Min-Max p
Width of the
0.76x0.1  0.55-0.96 1.48+0.1 1.29-1.78 1.29+0.1 1.02-1.46 1.15+0.1 0.88-1.33 0.001

First MTP (mm)

The changes of mean passive range of motion of the first MTP
joint in one year follow-up period
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The mean age of the study group (n=12) was 54.2+8.7, with ages
varying between 44 and 68 years. There were eight females and four
males. All cases were grade 3 based on the Coughlin and Shurnas
clinical and radiographical grading system.

The final assessments of the angle of the motion of the big toe
showed that dorsiflexion, plantar flexion, and total motion values
were significantly increased compared to the preoperative meas-
urements, but between the sixth and the twelfth month, all three an-
gles were decreased (p<0.001). (Table 1) (Figurel)

Among all cases, mean AOFAS Hallux and FAAM Daily scores were
significantly improved (p <0.001). (Table 2)

The radiological assessment results of the first MTP joint showed
that the final mean width was significantly increased compared to
the preoperative measurement; however, the value was decreased
compared to the sixth month (p <0.001). (Table 3)

Postoperatively, transverse metatarsalgia was seen in two cases
in the sixth month of follow-up control (16.7%). Metatarsal silicone
pad and non-steroid analgesic treatment were applied. The findings
were resolved at the final follow-up.

Additional complications, including non-union, loss of sensation
due to digital nerve damage, implant failure, local wound infection,
and irritation, were not observed.
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The aim of the study was to analyze the short-term clinical results

of the distal metatarsal dorsiflexion osteotomy method, a technique
used to preserve the joint in advanced hallux rigidus cases.
The literature findings suggest that the application of arthrodesis in
hallux rigidus cases is more widely accepted compared to cheilec-
tomy, osteotomy, implant arthroplasty, interposition arthroplasty,
and resection arthroplasty?7.

There are numerous reports highlighting the effectiveness of the

first MTP joint decompression osteotomy surgery in grade Il and III
hallux Rigidus cases!213.18, The fact that the most important condi-
tion for the procedure is the preservation of the cartilage over 50%
is commonly suggested in the literature+19. All cases in the study
group were assessed intraoperatively, and it was seen that the ratio
of intact cartilage in the study group was over 50%.
In order to avoid the progression of the degenerative arthritis of the
first MTP joint in advanced hallux rigidus patients, the dorsal closed
wedge osteotomy, which was modified by Cho et al.? and considered
as an alternative among numerous techniques that exist in the liter-
ature, was preferred aiming to increase the joint range of motion by
rotating the intact cartilage on the plantar side of the metatarsal
head and widening the joint width. Although the technique seems
to offer upsides regarding providing adequate joint congruency
along the range of motion in the first MTP joint and the facilitation
of the excision of the pathological dorsal part of the joint, might in-
crease the risk of an impairment in the adaptability of the sesamoids
to the joint due to the rotation of the plantar side of the joint to the
anterior.

A systemic review of the distal metatarsal periarticular osteotomy
series showed that metatarsalgia was seen in 30.5% of the cases?20.
Alower rate was observed in our study group (n=2, 16.7%). The low
rate seen in our study might be attributed to more detailed preoper-
ative planning, including the consideration of the length of the met-
atarsal regarding the preservation of the metatarsal arcus, which is
highly associated with decreased metatarsalgia following distal
metatarsal osteotomy.

In a study presenting the long-term results of combined surgery
methods, including cheilectomy and the proximal phalangeal oste-
otomy, which the latter is known to be one of the joint-preserving
osteotomies preferred in hallux rigidus patients, and conducted on
60 cases with an average follow-up of 96 months, Waizy et al.21 pro-
posed that none of the cases required revision surgery.
Furthermore, in a review, Roukis?0 stated that in hallux rigidus pa-
tients the incidence of revision surgery following cheilectomy is rel-
atively low (8.8%), and the leading cause of the revision surgery was
the progressive arthritis of the first MTP joint. Besides, in the studies
focused on long-term follow-ups after cheilectomy, the clinical im-
pact of the recurrence of the dorsal osteophytes, chondrolysis, nar-
rowing of the joint space, and the progression of the radiological
grading of the condition was not proven on the function of the first
MTP joint?2,

Yet again, according to Roukis20 the main reasons for the revision
surgery following periarticular osteotomy were persistent metatar-
salgia, implant failures or irritations, and the progression of the de-
generative arthritis on the first MTP joint. Adding that, based on
high rates of revision, periarticular osteotomy shall be excluded
from consideration as a first-line method regardless of the stage of
the condition. The contradicting results on the complication rates of
periarticular osteotomy in hallux rigidus surgery existing in the lit-
erature indicate the need for further studies with long-term follow-
up.

Similar to the reports in hallux rigidus cases showing the lack of
an association between a decrease in the dorsiflexion function and
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the radiologic findings, in our study, there was no relation*.
Moreover, Coughlin and Shurnas* suggested that cheilectomy was
not associated with the natural progress of the condition, and yet
the patients have expressed satisfaction after the procedure. In an-
other study, the authors stated that following a cheilectomy, there
was no link between the AOFAS scores and the poor radiologic pro-
gress of the first MTP joint?3.

A small sample size, having been conducted in a single center, and
the lack of a control group are the major limitations of the study.
Prospective randomized studies with longer follow-up periods com-
paring the most commonly used periarticular osteotomy proce-
dures surely will help determine the most effective operation meth-
ods in patients with hallux rigidus grade 3.

In the surgical treatment of grade 3 hallux rigidus, distal metatar-
sal dorsiflexion osteotomy combined with cheilectomy increases
the range of motion of the first MTP and provides clinical and radi-
ological improvement. However, careful assessment is required be-
fore planning distal metatarsal dorsiflexion osteotomy based on the
results of the studies conducted on hallux rigidus patients graded
other than 3. Also, an intraoperative finding of a 50% intact cartilage
rate or more should be considered as a motivating indicator for the
surgeon.
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Abstract

Aim: To investigate baseline enhanced chest CT findings that may predict progression or response to neoadjmﬁ
chemoradiotherapy.

Methods: Multiple parameters to be obtained from baseline enhanced chest CT scans of 140 patients with NSCLC
who had baseline enhanced chest CT scans before neoadjuvant chemoradiotherapy were noted. In addition to CT
features of tumour tissues, age, gender, tumour cell types, lymph node TNM stages, distant metastases on base-
line enhanced chest CT, bronchial and vascular invasion were also evaluated. Chest CT findings and changes in
tumour tissue at 3 and 6 months during neoadjuvant treatment were noted. Patients were operated after the end
of neoadjuvant treatment. It was investigated which parameters could predict response to neoadjuvant treatment
and which findings could predict progression.

Results: Progression and mortality rates were found to be low in patients with remission (p<0.001). None of the
parameters on baseline chest CT before neoadjuvant treatment predicted response to neoadjuvant treatment.
According to the results of the analysis, patients with lymph node station had a 3.69 -fold efect [odds ratio
(OR)=3.693, [95% confdence interval (Cl)= 1.875-7.274, p=0.041] effect on progression (p<0.001).

Conclusions: It has been observed that any of the parameters that can be obtained from baseline chest CT exam-
ination before neoadjuvant treatment are not successful in predicting neoadjuvant treatment response. Lymph
node is the only baseline chest CT finding that can predict progression.

Keywords: Neoadjuvant chemoradiotherapy, non-small cell lung cancer, chest CT, prognosis, pathologic response

Lung cancer is the most common cause of cancer-related death
worldwidel. Non-small cell lung cancer (NSCLC) accounts for ap-
proximately 85% of all types of lung cancer, with lung adenocarci-
noma and lung squamous cell carcinoma (SCC) accounting for 60%
and 15% of histologic subtypes, respectively!. With the advent of
new developments in neoadjuvant therapy and immunotherapy,
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the overall survival (OS) of patients with NSCLC has improved sig-
nificantly. For patients with locally advanced NSCLC, neoadjuvant
therapy plays an important role in both staging of lung cancer and
providing an opportunity for surgery that effectively improves
prognosis2. Neoadjuvant chemoradiotherapy (CRT) followed by
surgical resection improves survival compared to surgery alone in
patients with locally advanced non-small cell lung cancer, especially
in patients with a complete pathological response or major patho-
logical response (MPR) (classically defined as a residual tumor bur-
den of <10%)*. Neoadjuvant CRT has become a vital strategy to re-
duce tumor size and facilitate surgical resection3. Neoadjuvant CRT
also allows interim assessments of response to treatment and pre-
vents the development of micrometastases+.

Traditional neoadjuvant therapy includes chemotherapy and
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chemoradiation, and revolutionary neoadjuvant therapies for
NSCLC are evolving*. However, tools and predictive models to esti-
mate the prognosis of patients receiving neoadjuvant therapy fol-
lowed by lung surgery are still limited>. The aim of this study was
to evaluate whether chest CT findings can predict neoadjuvant
treatment response in patients with locally advanced non-small cell
lung cancer.

2. Materials and methods

2.1. Patient Selection and Study Design

This retrospective study was approved by our institutional ethical
committee and carried out in accordance with the Declaration of
Helsinki and the Good Clinical Practice Guidelines. The requirement
for informed consent from the patients was waived due to the ret-
rospective nature of the study.
The American Joint Committee on Cancer (AJCC) TNM staging sys-
tem is the most commonly used tool to predict recurrence and sur-
vival. For the N descriptor, the lymph node (LN) is based on the lym-
phatic territory involved without any information on the number of
dissected LNs (NDLN) and the number of positive LNs (NPLN). Since
January 2017, the 8th edition of TNM in Lung Cancer has been used
as the standard for non-small cell lung cancer staging. This staging
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system was used in our study. In this study, all findings that could
be obtained from chest enhanced CT examination of patients with
locally advanced lung cancer were included in the investigation. For
neoadjuvant treatment response, 3rd and 6th month control chest
CT scans were performed and changes around the tumor and
changes in tumor size were noted. Tumors in remission and opera-
ble tumors were operated. Patients who were not operable after ne-
oadjuvant treatment were excluded from the study (Figure 1).
Individuals with diffuse or multiple nodules were excluded. Sub-
solid, ground glass and cavitary non-solid masses were excluded.

2.2. Chemoradiotherapy Protocols

Although there was previously no standard treatment manage-
ment in locally advanced lung cancer, treatment algorithms have re-
cently changed with the integration of immunotherapy into neoad-
juvant treatment 6. To the best of our previous knowledge, neoad-
juvant therapy may improve resectability by decreasing the T stage
and nodal disease stage and increasing local regional control by re-
moving residual tumor and nodal disease 7. Data from phase II tri-
als show that neoadjuvant chemoradiotherapy is well tolerated in
active patients with good performance status. In contrast, the sur-
vival benefit of neoadjuvant chemoradiation compared with induc-
tion chemotherapy has not been clearly established due to incon-
sistent results of Phase III trials.

The initial overall number of patients, together with the number of patients included in the study, is demonstrated. The number of pa-
tients excluded from the study and exclusion criteria of the study are shown.

Total Initial
Patients

n=252

Evaluated
patients

n=140
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Exclude Patients
n=112

*Patients Who non-operable after
neoadjuvant chemoradiotherapy n=36

*Patients Who do not attend neoadjuvant
chemoradiotherapy treatment regularly
n=13

*Not regularly attend postoperative
control examinations n=15

*Several artifacts in enhanced CT
examinations n=12

*Patients who more than one lung mass
n=28

*Patients with a past history another
malignancy n=8
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There are 2 different chemotherapies commonly used with con-
current chemoradiotherapy. The first one is the weekly administra-
tion of paclitaxel and carboplatin, while the other is the combination
of cisplatin and Etoposide. These two chemotherapy combinations
have been compared in a previous clinical trial. Although there was
no statistical significance in overall survival, there was a numerical
improvement in the cisplatin and Etoposide arm. However, this nu-
merical improvement was associated with an increased toxicity pro-
file 8. All of the patients included in this study were patients who
received neoadjuvant chemoradiotherapy and then underwent sur-
gery. The combination of carboplatin and paclitaxel is the chemo-
therapy protocol used simultaneously with radiotherapy in our cen-
ter because of its easy tolerability. Therefore, weekly carboplatin
and paclitaxel treatment was used in all patients in the study. Radi-
ologic response evaluation was performed 4-6 weeks after comple-
tion of chemoradiotherapy and operable patients in remission were
operated.

Thorax CT scans were performed in a 128-detector scanner
(Philips Ingenuity 128; Philips, Eindhoven, The Netherlands). All
scans were completed in a single breath-hold in the supine position.
The standard scanning area was designated as the space between
the apex of the lungs and the costophrenic angles. The CT parame-
ters were designated as follows: 80-120 kVp; 100-200 mAs; gantry
rotation time = 0.4 s; pitch = 0.8 or 1; slice thickness = 1 mm; and
slice reconstruction = 3 mm; FOV :350 mm. Axial, sagittal, and
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coronal reformatted images were acquired from the raw slices. The
radiation dose received by the patients was calculated as 3-5.5 mSv.
The enhanced scan was performed using a high-pressure syringe,
injecting non-ionic iodine (iohexol; 350 mg/mL; injection amount,
1.5-2 mL/kg; injection rate, 3 mL/s) intravenously through the el-
bow. The mediastinum window was set [width, 350 Hounsfield
units (HU); level, 40 HU], and the lung window was also set (width,
1,200 HU; level, -600 HU). All raters performed their evaluations us-
ing separate individual Intellispace Service Healthcare (IPS) work-
stations.

The pathology results of the tumor tissue, presence or absence of
additional comorbidities, smoking history, age and gender were
completely concealed from the readers. The readers evaluated the
localization of the tumor tissue in two ways: central and peripheral.
They noted the segments in which the lesion was located and the
longest dimension of the lesions. Readers noted the lesion contours
under 4 main headings; 1) round smooth 2) macrolobulated 3) mi-
crolobulated 4) spiculated. Readers noted the types of calcification
of the lesions under 4 headings; 1) no calcification 2) central calcifi-
cation 3) eccentric calcification 4) coarse calcification. Necrosis sta-
tus was categorized under 3 headings; 1) no necrosis 2) <50% ne-
crosis 3) >50% necrosis. The types of atelectasis adjacent to the
lesion were noted by the readers under 5 headings. 1) no atelectasis
2) subsegmental 3) segmental 4) lobar 5) total atelectasis.

In the mediastinal window of contrast-enhanced thorax CT examination; Coronal (a) and axial (b) section examination shows a mass
lesion in the lower lobe of the left lung. Infracarinal lymph node (solid arrow) , pericardial invasion and accompanying pericardial effu-
sion are seen (hollow arrow) (a, b). After neoadjuvant treatment, it was observed that the mass shrank significantly and pericardial inva-

sion and pericardial effusion decreased (c).

In the mediastinal window of contrast-enhanced thorax CT examination; (a) It is seen that the mass located in the upper lobe ( solid
arrow) of the right lung infiltrated the posterior bronchus of the right upper lobe (marked with asterisks) and caused thrombus in the
superior vena cava and bronchial artery(marked with asterisks), (b). Lymph nodes located at stations 7 and 4L are also seen(hollow ar-
row). In the thorax CT examination obtained after neoadjuvant treatment; It shows that the thrombus in the superior vena cava has

regressed, but there is no change in the size of the mass (c).
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parenchymal changes around the tumor tissue were noted by the
readers under 7 headings; 1) normal parenchyma 2) ground glass
3) reticular changes (lymphatic) 4) ground glass + reticular changes
5) mosaic attenuation 6) consolidation 7) bronchiectasis. The stage
of vascular infiltration of the masses was noted by the readers under
6 headings. 1) absent 2) pulmonary trunk 3) main 4) lobar 5) seg-
mental 6) VCS (Figure 2,3).

The stage at which the masses had respiratory tract infiltration was
noted by the readers under 5 headings. 1) no airway infiltration 2)
trachea 3) main bronchi 4) intermediate bronchus 5) lobar bron-
chus ( Figure 2,3). The presence or absence of cardiac infiltration of
tumor tissue was noted under 4 headings; 1) absent 2) pericardial
infiltration 3) infiltration up to myocardium 4) presence of intra-
chamber thrombus( Figure 2).

Readers noted which lymph node stations had pathologic lymph
nodes (lymph nodes with a short axis >10 mm). The presence of dis-
tant metastasis on CT scan before neoadjuvant treatment was noted.
The presence or absence of pleural effusion in the hemithorax of the
lesion was noted ( Figure 2,3).

Lung tumours were contoured by three expert readers on the
Workstation (Intelli SpacePhilips [IPS], The Netherlands) using a
freehand tool to manually segment the lesion. The readers were
blinded to the actual histopathologic diagnosis of all cases.

SPSS (Statistical Package for the Social Sciences) 25.0 package
program was used for statistical analysis of the data. Categorical
measurements were summarized as number and percentage, and
continuous measurements were summarized as mean and standard
deviation (median (median) and minimum-maximum where neces-
sary). The Kolmogorov-Smirnov test was used to determine
whether the parameters in the study were normally distributed.
Mann Whitney U test was used for parameters that did not show
normal distribution. Chi-square test was used to compare categori-
cal expressions. Cox Regression test was used to analyze the factors
affecting remission and progression. Kaplan Meier test was used in
survival analysis. Statistical significance level was taken as 0.05 in
all tests.

The enhanced chest CT scans, demographic data and number of
comorbidities evaluated in the patient groups included in the study
are given in Table 1.

Progression and mortality rates were found to be low in patients
with remission (p<0.001). No significant difference was found be-
tween the other parameters in Table 2 (p>0.05).

The rate of progression was higher in cases with n2 and n3 in TNM
staging (p<0.001). The rate of calcification was higher in patients
with progression (p=0.005) and the rate of pericardial invasion was
higher (p=0.008). In addition, vascular invasion rate was high in pa-
tients who developed progression (p=0.003). The mean age of pa-
tients with progression was low (p=0.038). No significant difference
was found between the other parameters in Table 3 (p>0.05).

The factors affecting progression were analyzed with Cox regres-
sion model in Table 4. Univariate analysis revealed a statistically sig-
nificant difference between lymph node station, calcification, pres-
ence of pericardial invasion, presence of vascular invasion and age
variables. In the multivariate cox regression analysis, parameters
that were found to be significant in the univariate analysis results
were included. According to the results of the analysis, patients with
lymph node station 3 had a 3.69 -fold efect [odds ratio (OR)=3.693,
[95% confdence interval (CI)= 1.875-7.274, p=0.041] effect on pro-
gression (p<0.001), (Table 4).
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Overall survival was 40.1 (months) and progression free survival
was 14.8 (months) ( Figure 4).

The aim of this study was to investigate which of the findings on
pretreatment chest enhanced CT scan is more successful in predict-
ing histologic response to neoadjuvant therapy in patients with lo-
cally advanced NSCLC. Neoadjuvant therapy followed by surgery
has recently been applied as a multimodal treatment for locally ad-
vanced NSCLCé. Accurate patient stratification is becoming increas-
ingly important. Pathological tumor-lymph node-metastasis
(pTNM) classification is the most important and routinely applied
prognosis prediction tool for malignant disease. MPR or complete
pathologic response has been associated with long-term overall sur-
vival (0S) in NSCLC patients undergoing neoadjuvant therapy?s.
Prognostic information to predict response to treatment in the set-
ting of neoadjuvant therapy can help establish criteria for selecting
appropriate surgical candidates °.

In the study, lymph node stage grouping was performed in pa-
tients with lung tumors. It was observed that lymph node stage was
not significant in terms of response to neoadjuvant treatment. How-
ever, lymph node stage was shown to be effective in progression.
Especially in the multivariant analysis, NO and/or N3 stage group
was found to be effective on the progression time. In lung cancer
TNM staging 8th edition, N stage varies according to the localisation
of lymph nodes. In this study, T stage in TNM staging and lymph
node stage and metastasis were investigated separately in terms of
both progression and response to treatment. The study showed that
N stage was more effective in progression than both T and M stage.
In other words, advanced N stage is a poor prognosis in terms of
progression independent of TNM staging.

There are many previous studies on whether the contours of lung
tumors affect the response to radiotherapy0. However, there is no
consensus on this issue812, In our study, tumor contours were not
associated with response to neoadjuvant treatment. Similarly, tu-
mor contours were not associated with the time of progression.
There was no significant difference between the subgroups of non-
small cell lung tumors in terms of response to neoadjuvant treat-
ment or progression times. These results obtained in our study were
consistent with the literature 1213. As a matter of fact, lung tumors
are divided into two groups as small cell and non-small cell in terms
of treatment protocol 813.

Localization and infiltrating localization of lung tumors are very
important in terms of surgery 1415, In the literature, the relationship
between postoperative response and localization has been exam-
ined 16-18. In our study, regardless of the areas infiltrated by tumor
tissue, the lobe in which the tumor tissue was located, whether it
was in a single lobe or extended to more than one lobe, and whether
the lesion was centrally or peripherally localized were noted sepa-
rately. It was observed that the localization of tumor tissue in the
lung parenchyma had no effect on neoadjuvant treatment response
or progression time.

Recently, the number of studies investigating the relationship be-
tween tumor contours in the lung and other localizations and tumor
subtypes and grades has increased!%-22. Tumor contour is one of the
most frequently used parameters in tumor analysis, especially in
studies performed with artificial intelligence19.23.24, It is an accepted
fact that spiculated and microlobule lesions suggest malignant tu-
mors 2425, In this study, tumor contours were divided into 4 groups
by the readers and the relationship between tumor contour and re-
sponse to neoadjuvant treatment and progression times were ex-
amined, but no significant relationship was found.
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Number of parameters analyzed in the patients included in the study

Number Percentage Lobule 32 229 ACC parenchyma adjacent to the
(n) (%) Microlobule 17 121 lesion (3rd month Chest CT)

Gender Spiculated 72 514 Normal 10 71
Woman 29 20.7 Calcification 66 471 Ground glass 7 5.0
Male 111 79.3 Central 15 227 Reticular changes (lymphatic) 58 414

Cigarette 71 50.7 Eccentric 26 394 Ground glass + reticular 43 30.7

Emphysema 86 614 Rough 25 379 Mosaic perfusion 6 43

Comorbidity 120 85.7 Necrosis Consolidation 16 114
DM 9 75 No necrosis 73 521 ACC parenchyma adjacent to the
HT 6 50 <%50 39 279 lesion (6th month Chest CT)

History of non-acc malignancy 16 133 >%50 28 20.0

Previous history of lung disease 31 258 Necrosis 3rd month g(r’;Tna(; lass 1; 12;
Atherosclerotic coronary heart 3 283 No necrosis 89 63.6 Refi g ) ’
disease . <%50 33 236 eticular changes (Iymphatlc) 49 35.0
DM and HT 2 200 >%50 18 129 Ground glass + reficular 47 336

Tissue cell type Necrosis 6 months (B;:i)nnscoh“i?eaéggis 12 125
Adenocarcinoma 42 30.0 No necrosis 84 60.0 Bronchial invasion 89 63.6
Squamous HC carcinoma 55 39.3 <%50 32 229 -
Neuroendocrine carcinoma 33 236 >%50 24 17.1 Trachea 1 11
Mucinous adenocarcinoma 10 7.1 Atelectasis adjacent to the mass 93 66.4 M?elrr]mediate Bronchus 4212 fég

Lymph node stage Subsegmental 55 991 Lobar bronchus 20 225
0 33 236 Segmental 30 323 - - -
N1 25 179 Lobar 6 65 Vascular invasion 84 60.0
N2 51 36.4 Total 2 22 Pulmonary trunk 1 1.2
N3 31 221 Presence of atelectasis on 3rd 99 707 E/Ial;n gg §g§

Baseline CT metastasis 57 40.7 month Chest CT . So ar o s 26.2
Lung 15 26.3 Subsegmental 64 64.6 Vggsmen al 2 62
Brain 9 15.8 Segmental 23 232 T T — -
Neighbor bone 13 228 Lobar 7 71 Pencardllal |n_va5|on 57 40.7
Distant bone 4 70 Total 5 5 Pericardium 48 842
Surrenal 3 5.3 Presence of atelectasis on 6th Myocardium 6 105
Lung + brain 3 53 month Chest CT 105 75.0 Intra-chamber thrombus 3 5.3
Brain + surrenal 3 5.3 Subsegmental 51 486 Relapse _ 83 593
Abdomen 5 88 Segmental 4 390 Proglres_smn 72 514
Abdomen + surrenal 2 35 Lobar T 105 Remission

Lesion localization Total 2 19 Yes o 99 70.7
Central 82 58.6 Pleural effusion 37 264 P_rogressmn without remission 41 29.3
Peripheral 58 4“4 Pleural effusion (3rd month Chest 55 193 Mortality 59 421

Lobe cT) - MeantSs Med (Min-
Right upper 50 35.7 Pleural effusion (6th month Chest 62 13 - Max)
Right low 21 150 CT) ' Age 63.6210.1 64 (14-82)
Right middle 7 5.0 Lung parenchyma adjacent to the Lesion long size 5464233 | 525 (14-143)
Lef upper 51 364 lesion Average follow-up time 307158 | 28.1 (4.4-68.8)
Left low I 7.8 Normal 1 7.9 Progression time 12.4 (2.56-

Single lobe Ground glass 8 57 148107 | 554
If/lingleth 1;; Zgg Reticular changes (lymphatic) 71 50.7 Mean follow-up time - progression

ore than one . Ground glass + reticular 25 179 time g

Lesion contour Mosaic perfusion 13 93 15.5+14.3 8.4 (3.9-48.8)

Round smooth 19 13.6 Consolidation 12 8.6
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Distribution of the analyzed parameters of the patients with and without remission

Lesion contour

No | Remission
Remission Available +
(n=41) (n=99) P
n(%) n(%)
Gender
Woman 11(26.8) 18 (18.2) 0.251
Male 30(73.2) 81(81.8)
Cigarette 21(51.2) 50 (50.5) 0.939
Emphysema 26 (63.4) 60 (60.6) 0.756
Comorbidity 34 (82.9) 86 (86.9) 0.544
Tissue cell type
Adenocarcinoma (31.7) 29 (29.3) 0.636
Squamous HC 31.7) 42 (42.4)
carcinoma
Neuroendocrine (29.3) 21(21.2)
carcinoma
Mucinous 3(7.3) 7(7.1)
adenocarcinoma
Lymph node stage 35 (85.4) 74 (74.7) 0.169
0 6 (14.6) 27 (27.3) 0.405
N1 9(22) 16 (16.2)
N2 17 (41.5) 34 (34.3)
N3 9(22) 22(22.2)
Baseline _CT 17 (41.5) 40 (40.4) 0.908
metastasis
Lesion localization
Central 21(51.2) 61(61.6) 0.256
Peripheral 0(48.8) 38(38.4)
Lob
Right upper 17 (41.5) 33(33.3) 0.701
Right low 4(9.8) 14 (17.2)
Right middle 3(7.3) 4 (4)
Lef upper 14 (34.2) 37(37.3)
Left low 3(7.3) 8(8.1)
Single lobe
Single 34 (82.9) 77 (77.8) 0.494
More than one 7(17.1) 22(22.2)

DM: diabetes mellitus, HT: hypertension, VCS: vena cava superior

Round smooth 3(7.3) 16 (16.2) 0.088
Lobule 6 (14.6) 26 (26.3)
Microlobule 8 (19.5) 9(9.1)
Spiculated 24 (58.5) 48 (48.5)
Calcification
Central (38) 11(24.4) 0.534
Eccentric 4(19) 16(35.5) '
Rough 9(42.8) 18(40)
Necrosis
No 20 (48.8) 53 (53.5) 0.802
<%50 13 (31.7) 26 (26.3)
>%50 8 (19.5) 20(20.2)
Necrosis 3rd month
No 24 (58.5) 65 (65.7) 0.592
<%50 10 (24.4) 23(23.2)
>%50 7(17.1) 11(11.1)
Necrosis 6 months
No 21(51.2) 63 (63.6) 0.382
<%50 11(26.8) 21(21.2)
>%50 9(22) 15 (15.2)
Atelectasis 31(75.6) 62 (62.6) 0.139
Atelactasis 3rd month 32(78) 67 (67.7) 0.220
Atelactasis Month 6 34 (82.9) 71(71.7) 0.163
Pleural effusion 12 (29.3) 25(25.3) 0.624
Pleural effusion (3rd 19 (46.3) 36 (36.4) 0.271
month) '
Pleural effusion (6th 21(51.2) 41 (41.4) 0.288
month)
Lung parenchyma
adjacent to the lesion
Normal 1(24) 10 (10.1) 0.245
Ground glass 1(24) 7(7.1)
Reticular 19 (46.3) 52 (52.5)
changes
(lymphatic)
Ground glass + 9(22) 16 (16.2)
reticular

Mosaic perfusion (14.6) 7(7.1)

Consolidation (12.2) (7.1)
Lung parenchyma
adjacent to the lesion
3 months

Normal 2(49) 8(8.1) 0.404

Ground glass - 7(741

Reticular 17 (41.5) 41(41.4)

changes

(lymphatic)

Ground glass + 13(31.7) 30 (30.3)

reticular

Mosaic perfusion 3(7.3) 3(3)

Consolidation 6 (14.6) 10(10.1)
Lung parenchyma
adjacent to the lesion
6 months

Normal 5(12.2) 10 (10.1) 0.095

Ground glass 1(2.4) 6(6.1)

Reticular 9(22) 40 (40.4)

changes

(lymphatic)

Ground glass + 15 (36.6) 32(32.3)

reticular

Consolidation 3(7.3) 5(5.1)

Bronchiectasis 8 (19.5) 6(6.1)
Bronchial invasion 27 (65.9) 62 (62.6) 0.718
Vascular invasion 25 (61) 59 (59.6) 0.879
Pericardial invasion 16 (39) 41 (41.4) 0.793
Progression 36 (87.8) 51(51.5) <0.001*
Mortality 28 (68.3) 31(31.3) <0.001*

MeantSs Mean%Ss pt

Age 63.749.3 | 63.6+105 0.865
Sizeofthelesionlong | - 57 5,953 | 5354225 0.558

axis
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Distribution of analyzed parameters of progressing and non-progressing patients

o N_o Progressio : More than one 3(24.5) 16 (18.4) Gr_ound glass + (22.6) 3(14.9)

rogressio | '\ ilable Lesion contour retlcu!ar .

n (n=87) pt Round smooth 9(17) 10 (11.5) 0.757 Mosaic perfusion 5(9.4) 8(9.2
(n=53) Lobule 13 (24.5) 19(21.8) Consolidation 2(3.8) 10 (11.5)
n(%) n(%) Microlobule 6(11.3) 11(12.6) Lung parenchyma

Gender Spiculated 25 (47.2) 47 (54) adjacent to the lesion
Woman 10 (18.9) 19(21.8) 0.674 Calcification 3 months
Male 43 (81.1) 68 (78.2) Central 10(18.8) 9(10.3) 0.005% Normal 3(5.7) 7(8) 0.728

Cigarette 26 (49.1) 45 (51.7) 0.759 Eccentric 2(3.7) 32(36.7) ' Ground glass 2(3.8 5(5.7)

Emphysema 30 (56.6) 56 (64.4) 0.360 Rough 5(9.4) 8(9.1) Reticular 19 (35.8) 39 (44.8)

Comorbidity 48 (90.6) 72 (82.8) 0.200 Necrosis changes

Tissue cell type No 29 (54.7) 44 (50.6) 0.778 (lymphatic)

Adenocarcinoma 17 (32.1) 25(28.7) 0670 <%50 15 (28.3) 24.(27.6) Ground glass + 0 (37.7) 23 (26.4)

Squamous HC 3 (43.4) 32 (36.8) >%50 9(17) 19(21.8) reticular

carcinoma Necrosis 3rd month Mosaic perfusion 2(3.8) 4 (4.6)
Neuroendocrine 10 (18.9) 3 (26.4) No 30 (56.6) 59 (67.8) 0.355 Consolidation (13.2) 9(10.3)

carcinoma <%50 14 (26.4) 19 (21.8) Lung parenchyma

Mucinous 3(5.7) 7(8) >%50 9(17) 9(10.2) adjacent to the lesion

adenocarcinoma Necrosis 6 months 6 months

3 No 29 (54.7) 55 (63.2) 0.072 Normal 6(11.3) 9(10.3) 0.387

Lymph node stage (69.8) (82.8) 0.074 <%50 10(18.9) 22 (25.3) Ground glass 2(3.8) 5(6.7)

0 17 (32.1) 16 (184) | <0.001* >%50 14 (26.4) 10 (11.5) Reticular 22 (41.5) 27 (31)
* Atelectasis 33 (62.3) 60 (69) 0.415 changes

N1 13 (24.5) 12 (13.8) Atelectasis 3rd 36 (67.9) 63 (72.4) 0571 (lymphatic)

N2 21(39.6) 30 (34.5) month ' Ground glass + 9(35.8) 28 (32.2)

N3 2(38) 29(333) Atelectasis Month 6 39 (73.6) (759) [ 0763 reticular

Baseline CT 17 (32.1) 40460) | 5104 Thickening of pleural 18 (34) 19218 [ 418 Consolidation 1(1.9) 7(8)

metastasis : effusion : Bronchilectasis 3(5.7) 11(12.6)

Lesion localization Pleural effusion (3rd 22 (415) 33(37.9) 0674 Bronchial invasion 33(62.3) 56 (64.4) 0-803
Central 33(62.3) 49 (56.3) 0.489 month) . Vascular invasion 29 (54.7) 55(63.2) | 0.003
Peripheral 20 (37.7) 38 (43.7) Pleural effusion (6th 23 (43.4) 39 (44.8) 0.850 Pericardial invasion 29 (54.7) 28(32.2) | 0.008%

Lob month) . Mortality 17 (32.0) 42 (48.2) <0.001*
Right upper 13 (24.5) 37 (42.5) 0.357 Lung parenchyma
Right low 11 (20.8) 10 (12.5) adjacent to the lesion MeantSs Mean%Ss p*
Right middle 3(5.7) 4(4.6) Normal 6(11.3) 5(6.7) | 0.381 Age 64.9+12.1 62848.7 | 0.038"
Lef upper 24 (45.3) 27 (30.9) Ground glass 2(3.8) 6(6.9) Lesion long axis 54,6424 4 54 6422 8 0.899
Left low 2(3.8) 9(10.3) Reticular 26 (49.1) 45 (51.7) dimension

Single lobe changes
Single 40 (75.5) 71(81.6) 0.385 (lymphatic)

DM: diabetes mellitus, HT: hypertension, VCS: vena cava superior, *p<0.05, **p<0.01, t: Chi-square, $: Mann Whitney U
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Graph of progression free survival and overall survival times of patients.

Survival Function

Cum Survival

0 1000 2000 30,00 4000 5000 60,00
Progression Survival (Months)
Cox regression model of factors affecting progression
95% CI
P Exp(B) Lower Upper
Lymph node station
0 0.001**
N1 0.406 1.388 0.640 3.009
N2 0.058 1.862 0.978 3.542
N3 <0.001* 3.693 1.875 7.274
Presence of
calcification 0.207 1.333 0.853 2.083
Vascular invasion 0.003* 1473 1.125 3.652
Presence of = 0.324 0.783 0.482 1272
pericardial invasion
Age 0.079 1.024 0.997 1.052

*p<0.01, Cox regression

Necrosis and cavity are not uncommon findings in lung tumors
926, Lesions with cavities were not included in the study. The pres-
ence of necrosis (0, <50%, >50%) on the baseline enhanced CT scan
before neoadjuvant treatment was analyzed by the readers. In addi-
tion, necrosis rates at the 3rd and 6th month of the treatment fol-
low-up were noted. The presence or absence of necrosis before
treatment or necrosis developing during treatment was not associ-
ated with neoadjuvant treatment response or time to progression.

Calcification is not uncommon in both benign and malignant lung
tumors 27.28, While eccentric calcification is more common in malig-
nant lesions, coarse and central calcification is more common in be-
nign lesions29-3%, Qur aim in this study was to evaluate whether cal-
cification can predict response to treatment or progression. In the
study, there was no significant difference in response to neoadju-
vant treatment in cases with and without calcification , but progres-
sion was more common in cases with calcification (especially eccen-
tric calcification).

We examined whether the presence of atelectasis in the

Cum Survival
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neighborhood of the mass was associated with response to neoad-
juvant treatment. Atelectasis was classified as 4 types by the read-
ers. Both the baseline enhanced CT scan at the time of diagnosis and
the presence of atelectasis at 3 and 6 months during treatment fol-
low-up were noted. However, atelectasis both at baseline enhanced
CT scan and during treatment was not associated with neoadjuvant
treatment response or time to progression.

The presence of pleural effusion in the hemithorax with tumor tis-

sue was examined both at baseline enhanced chest CT examination
and at 3 and 6 months during the treatment period. However, pleu-
ral effusion at any period was not associated with neoadjuvant
treatment response or time to progression.
Density changes other than atelectasis around the tumor tissue
were examined both at baseline enhanced chest CT examination and
at 3 and 6 months during the treatment period. However, peritu-
moral density changes in any period were not correlated with neo-
adjuvant treatment response or time to progression.

There was no significant difference in response to neoadjuvant
treatment in patients with bronchial invasion, vascular invasion and
pericardial invasion compared to patients without these invasions.
However, progression was observed earlier in patients with bron-
chial, vascular and pericardial invasion compared to those without.
Especially vascular invasion had a greater effect on progression
compared to the others. It is not surprising that progression is seen
earlier in cases with vascular invasion. The ease of spread of mi-
crometastases and/or tumour cells via haematogenous route espe-
cially in cases with vascular invasion is already known in other tu-
mours'813, We think that the fact that the lymph node stage is an-
other effective factor in the progression of lung tumours supports
this idea.

Previous studies have shown that neoadjuvant treatment has a
positive effect on both progression free survival and overall sur-
vivalz827. In this study, both progression times were longer and
mortality was lower in patients in remission.
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Our study has some limitations. The main ones are; 1) Using arti-
ficial intelligence and obtaining quantitative data, especially in the
evaluation of tumor heterogeneity and tumor contours, would have
made our study much more valuable. 2) The fact that metabolic tu-
mor volume (MTV) was not evaluated from PET CT examinations
before neoadjuvant treatment can be considered one of the limita-
tions of our study. However, due to the retrospective nature of the
study, most of the patients did not have a PET CT scan after neoad-
juvant treatment. 3) Since the study was not interobserver, the con-
cordance of the chest CT findings between the readers and their us-
ability in routine clinical practice could not be examined.

None of the findings on chest CT examination before neoadjuvant
therapy have been shown to be successful in predicting response to
neoadjuvant therapy. The findings that can predict progression on a
baseline chest CT scan are vascular invasion, lymph node staging
and pericardial invasion. Vascular invasion, lymph node stage ad-
vanced cases, pericardial invasion and calcification during baseline
chest CT scan are findings that can predict progression. Lymph node
is the most valuable of these in predicting progression.
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COVID-19 Vaccination Rate in Patients Admitted to
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Abstract \
Aim: Misinformation, lack of awareness, and beliefs about vaccines can cause hesitations about vaccines and
affect the rate of vaccination. We aimed to reveal the vaccination rates against coronavirus disease-19 (COVID-
19) (vaccine types and dose), and the reasons for not being vaccinated in patients admitted to the immunology
and allergy outpatient clinic. In addition, we aimed to find out whether allergic reactions were observed in vac-
cinated patients.

Methods: The history of COVID-19 and vaccination of patients admitted to the Immunology and Allergy Outpatient
Clinic between December 2021 and February 2022 were evaluated retrospectively.

Results: In our study, which included 451 patients, the median age of the patients was 35 (range 18-82), and
61.2% were women. 16.9% of the patients admitted to the immunology and allergy outpatient clinic were never
vaccinated, while the rate of those who did not receive two doses of vaccine was 26.6%. The top three reasons for
not being vaccinated were fear of allergies, fear of adverse effects, and distrust of the vaccine, respectively. Un-
vaccinated patients were younger, which is statistically significant. Vaccination rate was found to be lower in drug
allergy and immunodeficiencies compared to other disease groups.

Conclusions: Understanding the causes of vaccine hesitations and increasing the vaccination rate by organizing
public health campaigns is an important point in the control of the pandemic. Despite being rare, allergic reactions
can be observed with COVID-19 vaccines. Therefore, immunologists and allergists play an important role in the

COVID-19 vaccine program.
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Vaccines against coronavirus disease-19 (COVID-19) are im-
portant to control the current pandemic. Side effects from the pro-
tective immune response of the vaccine are not considered an aller-
gic reaction, and vaccines often cause side effects. Vaccines against
COVID-19 are new and some have been created using a novel mech-
anism of action. Therefore, vaccines created with this new mecha-
nism may have a higher risk of allergic reaction compared to con-
ventional vaccines 1. An extremely low rate of anaphylaxis is ob-
served against COVID-19 vaccines. But public concern about ad-
verse effects, including allergic reactions, still causes vaccine hesi-
tancy 2. Polyethylene glycol (PEG) is thought to be the most likely
culprit for an allergic reaction, and report of anaphylaxis against
PEG-containing messenger RNA (mRNA) vaccines raise public con-
cern and increase vaccine hesitancy 3.
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Pre-vaccine allergy assessment is recommended for individuals
with a history of anaphylaxis to an injectable drug or vaccine con-
taining PEG or its derivatives, anaphylaxis to oral/topical PEG-
containing products, recurrent anaphylaxis of unknown cause, sus-
pected or confirmed allergy to any mRNA vaccine, and confirmed al-
lergy to PEG or its derivatives 4. Misinformation, lack of awareness
and beliefs about vaccines can cause hesitations about vaccines. It is
important to identify the population experiencing COVID-19 vaccine
hesitancy and to reveal the reasons for hesitation in this population.
In this way, vaccination hesitancy can be combated by organizing
public health campaigns 5.

We aimed to reveal the rate of vaccination against COVID-19 of
patients who admitted to the immunology and allergy outpatient
clinic with various complaints, which vaccine and how many doses,
and the reasons for not being vaccinated in patients who were not
vaccinated. We wanted to have an idea about what we can do to sup-
port vaccine acceptance as an immunologist/allergist by revealing
the reasons. In addition, we wondered whether allergic reactions
were observed in patients who were vaccinated.
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In our retrospective study, patients who admitted to Immunol-
ogy and Allergy Outpatient Clinic between December 2021 and Feb-
ruary 2022 with various complaints were included. The study pro-
tocol was approved by the local Ethics Committee.

A data form including age, gender, employment status, marital
status, comorbidities, smoking history, admission complaints and
allergic diseases of the patients was created. We also added their
COVID-19 history, whether they were vaccinated, if they were vac-
cinated, which vaccine, how many doses, and if they weren't vac-
cinated, the reasons for not getting vaccinated. Finally, we added the
histories of allergic reactions to the vaccine. Demographic charac-
teristics of the patients, information about COVID-19 and vaccina-
tion against COVID-19 were obtained from the medical records of
the patients at their outpatient clinic applications.

All statistical analyzes were performed using the SPSS software
package for Windows 11.5 (SPSS Inc., Chicago, IL, USA). The median
(minimum - maximum) for the non-normally distributed variables,
and the number of persons (n) and (%) for the nominal variables
will be shown. In order to compare independent groups in terms of
categorical variables, chi-square test, that of metric variables, Mann-
Whitney U test were done. Statistical significance score was given as
0.05.

In our study, which included 451 patients, the median age of the
patients was 35 (range18-82), and 61.2% were women. 67% of the
patients were married and 41.2% were working. 14.2% of the pa-
tients had comorbidity and 23.1% were smokers. 67.8% of the pa-
tients have immunology and allergic diseases. Considering the rea-
sons for admission to the immunology and allergy clinic, the first
three reasons were rhinitis symptom, urticaria and/or angioedema,
and drug allergy, respectively. The demographic characteristics of
the patients are shown in Table-1.

Thirty-point four percent of the patients were diagnosed with
COVID-19, and the information of two people is not available. While
the rate of single dose COVID-19 vaccine of the patients who admit-
ted to our immunology and allergy diseases outpatient clinic was
83.1%, the rate of patients who received at least two doses of vac-
cine was 73.4%. The highest rate among vaccinated patients was in
patients vaccinated with 2 doses of m-RNA vaccine with a rate of
46.9%. This was followed by those vaccinated with 3 doses of m-
RNA vaccine at the rate of 16.8% and those vaccinated with two
doses of inactivated vaccine at the rate of 9.3%. The COVID-19 diag-
nosis rate and COVID-19 vaccination characteristics of the patients
are given in Table-2.

The rate of those who were not vaccinated even one dose was
21.5% in the 18-40 age group, 9.3% in the 41-64 age group, and 0%
in the 65 and older age group. The patients who were not vaccinated
were younger. The median age of the unvaccinated patients was 29
(range 18-64) while the median age of the vaccinated patients was
36 (range 18-82) (p<0.001).

In the subgroups of immunology and allergy diseases, the rate of
vaccination with at least two doses was highest in allergic rhinitis
with 84.4% and the lowest in immunodeficiencies with 25%. 84.4%
of those with allergic rhinitis were vaccinated at least 2 doses, and
this rate was significantly higher than those without rhinitis
(p<0.001). The vaccination rate in the immunology and allergy dis-
eases subgroup is given in Table 3.

43

https://dergipark.org.tr/en/pub/jocass

Demographic characteristics of patients

Age (year) median (min-max) 35(18-82)
Gender n (%)
Female 276 (61.2)
Male 175 (38.8)
Marital status n (%)
Single 149 (33)
Married 302 (67)
Employment status n (%)
Is studying 35(7.8)
Not working 230 (51)
Working 186 (41.2)
Comorbidity n (%)
No 387 (85.8)
Yes 64 (14.2)
Smoking n (%)
No 347 (76.9)
Yes 104 (23.1)
Presenting symptoms n (%)
Pruritus 46 (10.2)
Urticaria and/or angioedema 79 (17.5)
Dermatitis 7(1.6)
Rhinitis 162 (35.9)
Cough 27 (6)
Asthma 26 (5.8)
Drug allergy 74 (16.4)
Immunodeficiency 8(1.8)
Food allergy 3(0.7)
Others 19 (4.2)
Immunology and Allergic Disease n (%)
No 145 (32.2)
Yes 306 (67.8)

The COVID-19 diagnosis rate and COVID-19 vaccination characte-
ristics of the patients

COVID-19n (%)

Yes 137 (30.4)

No 311 (69)

Unknown 2(0.7)
At least one dose of vaccine against COVID-19 n (%)

Yes 375 (83.1)

No 76 (16.9)
At least two doses of vaccine against COVID-19 n (%)

Yes 331(73.4)

No 120 (26.6)
Vaccination subgroups (n=375) n (%)

1 dose of inactived 10 (2.

1 dose of m-RNA 34 (9.

2 doses of inactived 35(9

2 doses of m-RNA 176 (46.
3 doses of inactived

3 doses of m-RNA

2 doses of inactived, 1 dose of m-RNA
1 dose of inactived, 2 doses of m-RNA
4 doses of inactived

2 doses of inactived, 2 doses of m-RNA
2 doses of inactived, 3 doses of m-RNA

WO WwWw s wo©ow= N
Lorre2d

COVID-19: Coronavirus disease-19, m-RNA: messenger RNA

Forty-four patients (9.7%) did not receive the second dose of the
vaccine and the reason was fear of adverse effects in 27% of all pa-
tients and was unknown in 30% of the patients. Other reasons for
not getting the second dose were; not having the opportunity to be
vaccinated, not needing to be vaccinated and fear of an allergic re-
action, respectively. The reasons for not getting the second dose are
shown in Figure 1.
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It was not known why 14% of the patients were never vaccinated.

The most common reasons for not getting the vaccine were fear of
allergies and advers effects, distrust of the vaccine, being in the
pregnancy-breastfeeding period, waiting for the Turkish vaccine,
not considering the vaccine as a necessity. The reasons for patients
who have never been vaccinated are shown in Figure 2.
Ten patients described an allergic reaction to the COVID-19 vaccine,
80% of whom were women. 80% of these patients had an allergic
disease and 40% had a history of drug allergy. 80% of the patients
had a reaction with the m-RNA vaccine. There were urticaria and/or
angioedema in seven patients, delayed urticaria in one patient, and
anaphylaxis in two patients. Two patients with anaphylaxis had re-
ceived m-RNA vaccine.

Vaccination rate in Immunology and Allergy Diseases subgroups

Immunology and Allergy diseases (n=306) n (%)

No 45 (14.7)

Single dose 35(11.4)

At least two doses 226 (73.9)
Asthma (n=59) n (%)

No 8 (13.6)

Single dose 3(5.1)

At least two doses 48 (81.4)
Allergic rhinitis (n=147) n (%)

No 12 (8.2)

Single dose 11 (7.5)

At least two doses 124 (84.4)
Drug allergy (n=109) n (%)

No 25(22.9)

Single dose 11(10.1)

At least two doses 73 (67)
Immunodeficiency (n=8) n (%)

No 3(37.5)

Single dose 3(37.5)

At least two doses 2(25)
Urticaria and/or angioedema (n=73) n (%)

No 11(15.1)

Single dose 12 (16.4)

At least two doses 50 (68.5)
Food allergy (n=5) n (%)

No 0(0)

Single dose 1(20)

At least two doses 4 (80)

Reasons for not having a 2nd dose

® Unknown

m Fear of advers effects
Not getting an opportunity
Fear of allergies

| Causeless

W See no need
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Here we present the COVID-19 vaccination rate of 451 patients
who admitted to our immunology and allergy outpatient clinic. We
assessed the patients characteristics, which vaccines and how many
doses they received, the reasons why they were not vaccinated and
whether there was an allergic reaction with the vaccine.

The proportion of unvaccinated people who dislike and com-
pletely reject vaccines is approximately 14% worldwide 6. In the
study conducted in Turkey with 384 people in December 2020,
45.3% of the participants were hesitant about getting the COVID-19
vaccine approved by the Ministry of Health 7. In another study, 31%
of respondents in Turkey and 14% in the UK were unsure about get-
ting a COVID-19 vaccine, while 3% of respondents in both countries
refused to be vaccinated 8. In Singapore, 98.9% of primary care
healthcare workers were fully vaccinated and 73.8% of eligible
healthcare workers taken the booster. Among healthcare workers,
less hesitation was observed with booster compared to the first
dose 9. The pooled rate of COVID-19 vaccine acceptance in Ethiopia
was found to be 56.02% 10. In the study, which included low- and
low-middle-income countries, the pooled effect size of the COVID-
19 vaccine acceptance rate was 58.5% and the pooled vaccine hesi-
tancy rate was 38.2%. The predictor of willingness to accept the vac-
cine was found to be male and perceiving the risk of COVID-19 in-
fection 11 In a survey conducted in Romania, 39.2% of the partici-
pants stated that they were vaccinated, 25.6% wanted to be vac-
cinated, 29.5% were against vaccination. The most important rea-
son for vaccine rejection was that the vaccine was not safe enough
and there was a risk of serious side effects 12. In our study, the rate
of people who could not be vaccinated was 16.9%. People's aware-
ness and availability of vaccines may vary from country to country
and may differ in various populations and times.

In a study of adults, the intention to vaccinate increased from
67.6% in November 2020 to 84.8% in May 2021. Individuals aged
65 and over were more willing to be vaccinated, but the differences
between age groups decreased over time 13. In a study conducted in
Italy in young adults aged 18-40, vaccine hesitancy/resistance was
observed as 25% 14. In a study of adults aged 18-29 years, the inten-
tion to accept the vaccine was 84.3% and 59.7% in Canada and
France, respectively 5. In our study, the rate of not being vaccinated
was quite high in the 18-40 age range compared to those over 40
years old. All people over the age of 65 were vaccinated. Unvac-
cinated patients were younger, which is statistically significant.

In our study, the highest rate of vaccination was observed in pa-
tients with food allergy, allergic rhinitis and asthma. The rate of vac-
cination of at least two doses in the allergic rhinitis group was
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significantly higher than those without allergic rhinitis. Vaccination
rate was found to be lower in drug allergy and immunodeficiencies
compared to other disease groups. Especially in immunodeficien-
cies, the rate of vaccination with at least two doses is 25% and it is
the group with the lowest rate. However, patients with immunode-
ficiencies are at risk of chronic COVID-19 due to inadequate immune
response. This may lead to the rapid emergence of vaccine-resistant
mutants and high-risk variants. For this situation, which is a public
health emergency, it is important to vaccinate patients with immu-
nodeficiency and to prevent chronic COVID-19 16, Providing infor-
mation to patients and healthcare professionals about immunodefi-
ciency and COVID-19 vaccination may increase this rate.

In a study of 730 consecutive unvaccinated patients hospitalized
in Poland; the most common reasons for vaccine refusal were, con-
cerns about advers effects, believing that the vaccine has not been
adequately tested, and believing that one will not get sick with
COVID-19 17, In our study, the three most common known reasons
for not being vaccinated were found to be fear of allergy, fear of ad-
vers effects, and distrust of the vaccine, respectively.

Although the COVID-19 vaccine is recommended during preg-
nancy, the vaccine has lagged behind those who are not pregnant at
the same age in pregnant women. As of February 2022, 68% of preg-
nant people are thought to have completed their primary COVID-19
vaccine 18, In our study, 6.6% of the patients were not vaccinated
due to pregnancy-breastfeeding.

In the study, which included 113 patients with a COVID-19 vaccine
reaction, 86.7% of the vaccine reactions occurred in women. Ana-
phylaxis was observed only in women, all of these patients had a
history of allergic disease and two-thirds of them were diagnosed
with asthma 2. The mean age of 12 patients with delayed systemic
urticaria reaction following mRNA COVID-19 vaccine was 52 years.
75% of patients were female, 50% had drug allergy and one had a
history of chronic spontaneous urticaria 1. Allergic reactions due to
vaccine were observed in 10 of our patients and as in other studies,
the majority (%80) were women. 80% of all patients had a history
of allergic disease and 40% had a history of drug allergy, which was
similar to the studies in the literature. Although extremely rare,
cases of vaccine-induced anaphylaxis have been reported in the lit-
erature, confirming their safety without a higher mortality rate than
previous vaccines 20.21, Anaphylaxis with inactivated COVID-19 vac-
cine is extremely rare, case series involving 12 patients are available
in the literature 22. While anaphylaxis with inactivated vaccine was
not observed in our study, anaphylaxis with mRNA vaccine was ob-
served in 2 patients. It was observed that most of the patients who
described an allergic reaction to the m-RNA vaccine were revac-
cinated safely after allergy and immunology evaluation 2. In addi-
tion, it is reported in the literature that two patients who experi-
enced anaphylaxis with the first dose of m-RNA vaccine were able
to receive the vaccine successfully with the graded dose increase
protocol 23. This shows that immunologists and allergists play a key
role in the COVID-19 vaccine program.

In conclusion, 16.9% of the patients who admitted to the immu-
nology and allergy outpatient clinic were never vaccinated, while
the rate of those who did not receive two doses of vaccine was
26.6%. The top three reasons for not being vaccinated were fear of
allergies, fear of advers effects, and distrust of the vaccine, respec-
tively. The limitations of our study were being retrospective and
covering a certain time period and a certain population admitted to
the immunology and allergy outpatient clinic. Information about
COVID-19 vaccines and reasons for vaccine refusal can be obtained
from larger studies with longer follow-up. In this context,
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understanding the causes of vaccine hesitations at different times in
different populations and increasing the vaccination rate by organ-
izing public health campaigns is an important point in the control of
the pandemic. In addition, it is important to refer patients who de-
scribe an allergic reaction with the COVID-19 vaccine to an immu-
nology and allergy specialist.
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Effect of Biochanin-A on the Cerebellum in Cerebral
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Abstract \
Aim: To examine the protective effect of Biochanin A (BCA) on the cerebellum in cerebral ischemia reperfusion
injury.

Methods: 24 Wistar albino female rats were divided into 3 groups. Control, Ischemia reperfusion (IR), IR +BCA (20
mg/kg intraperitoneal) group. A micro bulldog clamp was placed on the left common carotid artery of the rats
and cerebral ischemia was applied for 2 hours. After cerebral ischemia, the clamp was removed and reperfusion
was performed for 24 hours. After 7 days, all rats were decapitated and the protective effects of BCAon the cere-
bellum were evaluated by immunohistochemically analyses.

Results: In the IR group; ST00 expression was also observed positive in neurons and neuroglia in the pia mater,
molecular layer, Purkinje cells in the ganglionic layer and granule cells in the granular layer, and neuroglia in the
white matter. In the IR+ BCA group, it was observed that the immune activity in the granule cells and Purkinje cells
in the granular layer was reduced compared to the IR group.

Conclusions: We suggest that BCA treatment has a potential therapeutic role in alleviating inflammation in the

cerebellum after cerebral ischemia reperfusion.

Keywords: Cerebral ischemia, Biochanin A, S100, cerebellum

Stroke is the second cause of death and a major cause of disability
worldwidel. It is examined in two types: ischemic stroke and hem-
orrhagic stroke. Hemorrhagic stroke is less common?. Ischemic
stroke is a condition in which the cerebral artery is suddenly
blocked by a thrombus and the brain remains hypoxic. Reperfusion
is the restoration of blood flow to the ischemic area. This situation
increases oxidative stress and inflammation, causing increased neu-
ronal damage. This is called cerebral ischemia/reperfusion injurys3.

Stroke treatments include recanalization and neuroprotec-
tion*. Today, functional disorders are significantly reduced by using
thrombolytic agents and intravascular techniques. Restoration of
blood flow and oxygenation often leads to exacerbation of cerebral
tissue damage and deepening of the inflammatory re-
sponses.Cerebral ischemia/reperfusion (I/R) is a serious condition
that causes cerebral edema, cerebral hemorrhage, and neuronal
death. Mechanisms causing cerebral ischemia/reperfusion injury
(I/R); Increase in intracellular Ca2+ level, production of free oxygen
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radicals, increase in pro-inflammatory cytokines, inflammation and
apoptosisé. Recently, data from many studies have supported the
idea that I/R triggers inflammatory cascades in the brain that can
further increase tissue damage®7’. Upregulation of proinflammatory
cytokines occurs within minutes of occlusion. Therefore, effectively
preventing and controlling cerebral I/R is of great clinical value 8.
Many structural and biochemical changes can be observed in rats
exposed to cerebral ischemia reperfusion, not only in the brain but
also in regions far from the ischemic focus. The cerebellum is one of
these areas. Apoptosis and inflammation indicate the effects on the
cerebellum?®10,

Phytoestrogens, whose chemical structure is similar to mamma-
lian estrogen, selectively bind to estrogen receptors (ERs) exert es-
trogenic , anti-estrogenic effects11.12, Phytoestrogens are known to
be useful in various neurodegenerative disorders such as acute is-
chemic strokel3.

BCA (C16H1205) is a phytoestrogen isolated from red clover,
chickpeas or other legumes and is an O-methylated natural isoflavo-
noid. The studie has shown that BCA reduces inflammatory media-
tors and has a cytoprotective effect!2. In addition, it is thought that
BCA produces neuroprotective effects by inhibiting the inflamma-
tory response in rats subjected to cerebral ischemia/reperfusion,
especially as a result of the suppression of p38 signaling path-
ways!4. BCA, one of the promising agents in the treatment of
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ischemic stroke patients, needs further investigation.

In our study; we aimed to investigate the protective effects of BCA
on the cerebellum in cases of experimental cerebral ischemia reper-
fusion damage.

2. Materials and methods

2.1 Animals

Our study received ethics number 646615 and 2024/01 date by
Dicle University animal experiments local ethics committee. After
the rats were divided into 3 equal groups (n:8), general anesthesia
was administered with the rats using 90 mg/kg ketamine hydro-
chloride and 10 mg/kg xylazine (intramuscular) after a 6-hour fast
before the operation
The rats were fixed and the neckline was cleaned with povidone-
iodine. Common carotid artery was reached. A micro bulldog clamp
was placed approximately 1 cm proximal to the left common carotid
bifurcation, common carotid artery occlusion was performed, and
cerebral ischemia was applied for 2 hours. After cerebral ischemia,
the clamp was removed and the tissues were placed in their old

https://dergipark.org.tr/en/pub/jocass

anatomical location. The skin and subcutaneous fascia were sutured
and the cerebral tissues were reperfused for 24 hours.

2.2 Experimental Groups

1. Control group: Cerebral artery occlusion will not be performed.
Only the left common carotid artery will be isolated and the tissues
will be closed again. Animals will be given 1 cc of DMSO intraperito-
neal for 7 days.

2. Ischemia-Reperfusion (IR) group: Cerebral IR procedure will be
applied. Animals were given 1 cc of DMSO intraperitoneal for 7 days.

3.IR +BCA group: After the IR procedure, 20 mg/kg BCA was given
to the animals intraperitoneal for 7 days. After the experimental
protocol was completed (at the end of the 7th day), the animals were
sacrificed by drawing blood from the heart under general anesthe-
sia. Cerebellar tissue of rats was removed.

2.3 Histological Tissue Protocol

The collected cerebellum tissue was fixed in chain formalin and
subjected to routine histological follow-up. After fixation, alcohol se-
ries, Xylene and paraffin processes, the tissues were embedded in
paraffin blocks. Paraffin blocks were cut to 5 microns using a micro-
tome and a slide was taken. Immunohistochemically staining was
performed by applying S100 antibody to the sections.

S100 immune staining of cerebellum tissue sections
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2.4 Immunohistochemically staining

Sections of the cerebellum were dewaxed, passed through an al-
cohol series, and washed with distilled water. 3% hydrogen perox-
ide (H202) was used to block endogenous peroxidase activity. The
sections were washed in PBS and then immersed in blocking solu-
tion. Before washing, the solution was decanted and the sections
were incubated with primary antibody S100 (catalog no: Santa Cruz
Biotechnology Inc. CA, USA) overnight at +4°C. Sections were bioti-
nylated and then reacted with streptavidin peroxidase for 15 min.
Diaminobenzidine (DAB) chromogen was used as a chromogen to
observe the color change after PBS washing. Reactions were
stopped with PBS solution and sections were counterstained with
hematoxylin dye. Slides were viewed with a Zeiss Imager A2 light
microphone. All images were processed and quantified using Image
software?s.

2.5 Images Analysis

The staining intensity of S100 expression was measured by Image
] software (version 1.53, http://imagej. nih.gov/ij). Measurement

https://dergipark.org.tr/en/pub/jocass

was calculated by the method of Crowe et al!¢.Quantification was
recorded by analyzing ten fields from each specimen per group?!”. In
specimens, the brown color stands for the positive expression of the
antibody of interest while the blue color represents a negative ex-
pression of the antibody of interest. Signal intensity (expression)
from a field was calculated by dividing the intensity of the antibody
of interest by the whole area of the specimen. A value for staining
area/whole area was calculated for each specimen from ten fields.
An average value was measured for groups and analyzed for semi-
quantitative immunohistochemistry scoring.

2.6 Statistical Analysis

IBM SPSS 25.0 software (IBM, Armonk, New York, USA) was used
for statistical analysis. The data were recorded as median (quartile
25 and quartile 75). Shapiro-Wilk test was used to evaluate statisti-
cal distribution. Multiple group comparisons were done with the
Kruskal wallis and posthoc Dunn’s test. Significance was considered
for p-values<0.05.

Negative Control of ST00 immune staining of cerebellar sections. A: 100 um, magnification: 10X; B: 50 ym, magnification: 20X

Graphical illustration of signal intensity

S100 signal level in groups

<0.0001
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<0.0001
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IR+BCA

Control

49

Control IR IR+BCA
Median (Q1-Q3) Median (Q1-Q3) Median (Q1-Q3)
$100 signal 12 (11-14) 48 (52-55)* 32 (25-37)*
3. Results

3.1 Immunohistochemically Findings

S$100 immune staining of cerebellum tissue sections is shown in
Figure 1. In the images of the control group, S100 expression was
observed to be negative in the white matter, granular layer, gangli-
onic layer and molecular layer (Figure 1a and 1b). S100 expression
generally increased due to inflammation after cerebral ischemia
reperfusion (IR). Increased S100 expression was observed in neu-
rons and neuroglia in the pia mater, molecular layer, Purkinje cells
in the ganglionic layer, and granule cells in the granular layer, com-
pared to the control group. S100 expression was also observed pos-
itive in neuroglia in the white matter (Figure 1c and 1d). After BCA
treatment, S100 expression decreased in the cerebellum tissue due
to the anti-inflammatory properties of BCA. It was observed that im-
mune activity, especially in the granule cells and Purkinje cells in the
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granular layer, decreased compared to the IR group (Figure 1e and
1f).

Figure 1. Cerebellar sections of control (a and b), IR (c and d) and
IR+BCA (e and F) groups. WM: white matter, GrL: granular layer,
ML: molecular layer, arrow: pia-mater, arrowhead: Ganglionic layer
(Purkinje cells). A, C and E: 100 pm, magnification: 10X; B, D and F:
50 um, magnification: 20X,

Figure 2. negative Control of S100 immune staining of cerebellar
sections. A: 100 pm, magnification: 10X; B: 50 um, magnification:
20X

Semiquantitative measurement of S100 immune staining was
shown in Table 1. Graphical illustration of signal intensity was
shown in Figure 3 with significance.

Ischemia (I) is the hypoxic effect that occurs when there is no or
little blood flow in tissues and organs. Reperfusion (R) is the re-
sumption of blood flow. Both situations are dangerous. The harmful
effects of free oxygen radicals (ROS) formed as a result of ischemia
increase with the reperfusion into the tissues during the reperfusion
phase.18. The brain is one of the most important organs to be af-
fected by ischemia reperfusion. In cerebral ischemia/reperfusion
(I/R) injury, serious conditions such as brain edema, brain hemor-
rhage and neuron death may occurl4.

Structural and biochemical changes can also be observed of out-
side ischemic area in animals exposed to cerebral ischemial®. The
studie has shown that the cerebellum is one of the affected areas.
Edema occurring in the brain after ischemia in animals compresses
the cells in the contralateral hemisphere. Increased intracellular cal-
cium indirectly causes metabolic stress. As a result, various inflam-
matory mediators, growth factors and heat shock proteins are in-
duced?®.

S100 proteins are known to be a family of low-molecular-weight
calcium-binding proteins found in vertebrates. S100 B protein,
which belongs to th5-3 e S100 family, is released by astrocytes in
the brain20. Trophic or apoptotic depending on the level of secretion
leads to results. This toxic effect of S100 is based on its ability to
induce pro-inflammatory cytokines, oxidative stress enzymes, espe-
cially iNOS 31-352%. Sun at all. showed that proteins belonging to
the S100 family were upregulated in the brains of mice in which fo-
cal cerebral ischemia caused reperfusion?2.

In our study, we chose the S100 antibody to examine the inflam-
mation in the cerebellum tissue of rats in which we created cerebral
ischemia reperfusion. That S100 expression was negative in the
white matter, granular layer, ganglionic layer and molecular layer in
the images of the control group (Figures 1a and 1b), S100 expres-
sion generally increased due to inflammation after cerebral ische-
mia reperfusion (IR). Increased S100 expression was observed in
neurons and neuroglia in the pia mater, molecular layer, Purkinje
cells in the ganglionic layer, and granule cells in the granular layer,
compared to the control group. We also observed positive S100 ex-
pression in neuroglia in the white matter (Figures 1c and 1d).

BCA is a type of phytoestrogen that shows anti-tumorigenesis,
anti-oxidation, anti-inflammatory and hypoglycemic effects. Re-
cently, various studies have been conducted to examine the effects
of BCA on cerebral ischemia reperfusion. In a study, BCA was used
to inhibit the inflammatory response in rats with cerebral ische-
mia/reperfusion injury, and BCA showed a neuroprotective effect
by suppressing inflammation!4. BCA reduced cerebral ischemia
reperfusion injury by reducing leukocyte migration 23.

In the study, in the cerebellum of rats in the ischemia reperfusion +
BCA group; We observed that immune activity in granule cells and
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Purkinje cells in the granular layer was reduced compared to the IR
group (Figures 1e and 1f).

The results indicate that BCA treatment exerts anti-inflammatory
effects in cerebellum tissue following cerebral ischemia-reperfu-
sion. The observed decrease in S100 expression, especially in key
cell types, suggests a potential therapeutic role for BCA in mitigating
inflammation associated with cerebral IR injury. Further studies
and analyses may be needed to explore the underlying mechanisms
and to validate the potential clinical relevance of these findings

Our study received ethics number 646615 and 2024/01 date by
Dicle University animal experiments local ethics committee.
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