EISSN 1305-6441

Volume: 85 ¢ Issue: 1 * 2022 jupress.istanbul.edu.tr/en/journal/jmed/home

Journal of
Istanbul Faculty of Medicine

Istanbul Tip Fakiiltesi
Dergisi

&5t [STANBUL
3% UNIVERSITY
> PRESS




Journal of Istanbul Faculty of Medicine

Istanbul Tip Fakiiltesi Dergisi

INDEXING AND ABSTRACTING

Web of Science - Emerging Sources Citation Index (ESCI)
TUBITAK-ULAKBIM TR Dizin
CABI Global Health Database
EBSCO-Academic Search Complete
DOAJ
Scopus




Journal of Istanbul Faculty of Medicine

Istanbul Tip Fakiiltesi Dergisi

OWNER

Prof. Dr. Tufan TUKEK
Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey

RESPONSIBLE MANAGER

Prof. Dr. Blilent BAYRAKTAR
Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey

CORRESPONDENCE ADDRESS

Istanbul University, Istanbul Faculty of Medicine Dean's Office,
Publication Commission, 34093 Capa, Fatih, Istanbul, Turkey
Phone: +90 (212) 414 21 61
E-mail: itfdergisi@istanbul.edu.tr
https://dergipark.org.tr/tr/pub/iuitfd
https://iupress.istanbul.edu.tr/en/journal/jmed/home

PUBLISHER

Istanbul University Press
Istanbul University Central Campus,
34452 Beyazit, Fatih, Istanbul, Turkey

Phone: +90 212 440 00 00

Authors bear responsibility for the content of their published articles.

The publication languages of the journal is English.

This is a scholarly, international, peer-reviewed and open-access journal published quarterly in January, April, July and October.

Publication Type: Periodical




Journal of Istanbul Faculty of Medicine

Istanbul Tip Fakiiltesi Dergisi

EDITORIAL MANAGEMENT BOARD

Editor-in-Chief
Birsen KARAMAN - [stanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — bkaraman@istanbul.edu.tr
Ayse KUBAT UZUM - Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — ayse.kubat@istanbul.edu.tr

Co-Editors-in-Chief
Funda GUNGOR UGURLUCAN - Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — funda.gungor@istanbul.edu.tr
Tzevat TEFIK — Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — tztefik@istanbul.edu.tr

Section Editors

Achmet AL - Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — achmet.ali@istanbul.edu.tr

Aydin AYDOSELI — Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — aydin.aydoseli@istanbul.edu.tr
Zafer CEBECI — Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — zafer.cebeci@istanbul.edu.tr

Nalan CAPAN - Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — nalan.capan@istanbul.edu.tr

Ali Fuat Kaan GOK — Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — afkgok@istanbul.edu.tr

Mine KARAGULLE — Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — mkgulle@istanbul.edu.tr

Cigdem KEKIK CINAR - Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — cigdem.kekik@istanbul.edu.tr
Benglisu MIRASOGLU - Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — bengusu.mirasoglu@istanbul.edu.tr
Litfiye OKSUZ - Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — oksuzl@istanbul.edu.tr

Nuray OZGULNAR - Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — nuray.ozgulnar@istanbul.edu.tr
Bilge Sadan OZSAIT SELCUK — Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — ozsaitb@istanbul.edu.tr
Sule OZTURK SARI — Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — sule.ozturk@istanbul.edu.tr

Ayse PALANDUZ — Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — apalanduz@istanbul.edu.tr

Beldan POLAT - Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — beldanp@istanbul.edu.tr

Zeynep SOLAKOGLU - Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — zaydin@istanbul.edu.tr

ismail Cem SORMAZ — Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — ismail.sormaz@istanbul.edu.tr
Nermin Gérkem SIRIN INAN — Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — nermingo@istanbul.edu.tr
Deniz TUGCU - Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — deniz.tugcu@istanbul.edu.tr

Yasemin YALCINKAYA — Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — yasemin.yalcinkaya.78@istanbul.edu.tr
Halil YAZICI - Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — halildr@istanbul.edu.tr

Alev YILMAZ — Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — alev.yilmaz@istanbul.edu.tr

Cafer Sadik ZORKUN - Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — zorkun@istanbul.edu.tr

Statistics Editor
Halim ISSEVER — Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — hissever@istanbul.edu.tr

Publicity Manager
Tzevat TEFIK — Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — tztefik@istanbul.edu.tr

Editorial Assistant
Birgiil TASTEMIR — Istanbul University, Istanbul Faculty of Medicine, Publishing Office, Istanbul, Turkey — itfdergisi@istanbul.edu.tr

Language Editors
Elizabeth Mary EARL — Istanbul University, Department of Foreign Languages, Istanbul, Turkey — elizabeth.earl@istanbul.edu.tr
Alan James NEWSON - Istanbul University, Department of Foreign Languages, Istanbul, Turkey — alan.newson@istanbul.edu.tr




Journal of Istanbul Faculty of Medicine

Istanbul Tip Fakiiltesi Dergisi

EDITORIAL BOARD

Atilla ARINCI - Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — aarinci@istanbul.edu.tr

Pinar Bayrak TOYDEMIR - University of Utah School of Medicine, ARUP Laboratories, Salt Lake USA — pinar.toydemir@hsc.utah.edu
Nilgiin BOZBUGA — Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — nilgun.bozbuga@istanbul.edu.tr
Stkri H. EMRE - Yale University, Yale School of Medicine, New Haven, CT, USA - sukru.emre@yale.edu

Haluk ERAKSQY - Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — eraksoyh@istanbul.edu.tr

Simin GORAL — Perelman School of Medicine University of Pennsylvania, USA — simin.goral@uphs.upenn.edu

Niliifer GOZUM — Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — nilgozum@istanbul.edu.tr

Hiilya GUL - Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — hulyagul@istanbul.edu.tr

Fahrettin KELESTEMUR - Yeditepe Universityi Faculty of Medicine, Istanbul, Turkey — kelestemur@yeditepe.edu.tr
Abdullah KUTLAR — Augusta University, Medical College, Georgia, Augusta, USA — akutlar@augusta.edu

Sacit Bilent OMAY - Yale University, Yale School of Medicine, New Haven, CT, USA - sacit.omay@yale.edu

Betigiil ONGEN - Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — ongenb@istanbul.edu.tr

Beyza OZCINAR - Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — bozcinar@istanbul.edu.tr

Altay SENCER - Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — altayser@istanbul.edu.tr

Yasemin SANLI - Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — yasemin.sanli@istanbul.edu.tr

M. Oner SANLI — Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — sanlio@istanbul.edu.tr

Reha TOYDEMIR - University of Utah, School of Medicine, Salt Lake City, USA — reha.toydemir@hsc.utah.edu

E. Murat TUZCU - Cleveland Clinic, Abu Dhabi, UAE - tuzcue@ccf.org

Bernd WOLLNIK — Gottingen University, Gottingen, Germany — bernd.wollnik@med.uni-goettingen.de

Pinar YAMANTURK GELIK — Istanbul University, Istanbul Faculty of Medicine, Istanbul, Turkey — ymntrkp@istanbul.edu.tr
Meral YIRMIBES KARAOGUZ — Gazi University, Ankara, Turkey — akandilci@gtu.edu.tr

Ayten KANDILCI — Gebze Technical University, Kocaeli, Turkey — meral25@yahoo.com

Mehmet Emin ADIN - Yale University, School of Medicine, New Haven, CT. 06510 — mehmet.adin@yale.edu




Journal of Istanbul Faculty of Medicine

Istanbul Tip Fakiiltesi Dergisi

AIMS SCOPE AND PUBLICATION STANDARDS

Journal of Istanbul Faculty of Medicine (J Ist
Faculty Med) an international, scientific, open
access periodical published in accordance with
independent, unbiased, and double-blinded
peer-review principles. The journal is the official
publication of Istanbul University, Istanbul Faculty of
Medicine and it is published quarterly on January,
April, July and October. The publication language of
the journal is English.

Journal of Istanbul Faculty of Medicine (J Ist
Faculty Med) aims to contribute to the literature by
publishing manuscripts at the highest scientific level
on all fields of medicine. The journal publishes original
experimental and clinical research articles, reports of
rare cases, reviews articles by invited researchers who
have a reputable place in the international literature
in their field, and letters to the editors as well as brief
reports on a recently established method or technique
or preliminary results of original studies related to all
disciplines of medicine from all countries.

The journal’s target audience includes researchers,
physicians and healthcare professionals who are
interested or working in all medical disciplines.

The editorial and publication processes of the journal
are shaped in accordance with the guidelines of the
International Committee of Medical Journal Editors
(ICMJE), World Association of Medical Editors
(WAME), Council of Science Editors (CSE), Committee
on Publication Ethics (COPE), European Association
of Science Editors (EASE), and National Information
Standards Organization (NISO). The journal is in
conformity with the Principles of Transparency and Best
Practice in Scholarly Publishing (doaj.org/bestpractice).

Journal of Istanbul Faculty of Medicine is currently
indexed in Web of Science-Emerging Sources
Citation Index, TUBITAK ULAKBIM TR Index, CABI
Global Health Database and EBSCO-Academic
Search Complete.

Processing and publication are free of charge with
the journal. No fees are requested from the authors at
any point throughout the evaluation and publication
process.

All expenses of the journal are covered by the
Istanbul University.

Statements or opinions expressed in the manuscripts
published in Journal of Istanbul Faculty of Medicine
reflect the views of the author(s) and not the opinions
of the editors, the editorial board, or the publisher;
the editors, the editorial board, and the publisher
disclaim any responsibility or liability for such
materials. The final responsibility in regard to the
published content rests with the authors.

All published content is available online, free of
charge.
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INSTRUCTION TO AUTHORS

Journal of Istanbul Faculty of Medicine (J Ist
Faculty Med) is an international, scientific, open
access periodical published in accordance with
independent, unbiased, and double-blinded peer-
review principles. The journal is the official publication
of Istanbul Faculty of Medicine of Istanbul University
and it is published quarterly on January, April, July
and October. The publication languages of the
journal is English.

Journal of Istanbul Faculty of Medicine (J Ist Facul-
ty Med) aims to contribute to the literature by pub-
lishing manuscripts at the highest scientific level on
all fields of medicine. The journal publishes original
experimental and clinical research articles, reports
of rare cases, reviews articles by invited researchers
who have a reputable place in the international liter-
ature in their field, and letters to the editors as well
as brief reports on a recently established method or
technique or preliminary results of original studies
related to all disciplines of medicine from all coun-
tries.

EDITORIAL POLICIES AND PEER REVIEW PROCESS

The editorial and publication processes of the jour-
nal are shaped in accordance with the guidelines of
the International Council of Medical Journal Editors
(ICMJE), the World Association of Medical Editors
(WAME), the Council of Science Editors (CSE), the
Committee on Publication Ethics (COPE), the Euro-
pean Association of Science Editors (EASE), and Na-
tional Information Standards Organization (NISO).
The journal conforms to the Principles of Transpar-
ency and Best Practice in Scholarly Publishing (doaj.
org/bestpractice).

Originality, high scientific quality, and citation poten-
tial are the most important criteria for a manuscript
to be accepted for publication. Manuscripts submit-
ted for evaluation should not have been previously
presented or already published in an electronic or
printed medium. The journal should be informed of
manuscripts that have been submitted to another
journal for evaluation and rejected for publication.
The submission of previous reviewer reports will ex-
pedite the evaluation process. Manuscripts that have
been presented in a meeting should be submitted

with detailed information on the organization, includ-
ing the name, date, and location of the organization.

Manuscripts submitted to Journal of Istanbul Faculty
of Medicine will go through a double-blind peer-re-
view process. Each submission will be reviewed by
at least two external, independent peer reviewers
who are experts in their fields in order to ensure an
unbiased evaluation process. The editorial board will
invite an external and independent editor to manage
the evaluation processes of manuscripts submitted
by editors or by the editorial board members of the
journal. The Editor in Chief is the final authority in the
decision-making process for all submissions.

An approval of research protocols by the Ethics Com-
mittee in accordance with international agreements
(World Medical Association Declaration of Helsinki
“Ethical Principles for Medical Research Involving
Human Subjects,” amended in October 2013, www.
wma.net) is required for experimental, clinical, and
drug studies and for some case reports. If required,
ethics committee reports or an equivalent official
document will be requested from the authors. For
manuscripts concerning experimental research on
humans, a statement should be included that shows
that written informed consent of patients and vol-
unteers was obtained following a detailed explana-
tion of the procedures that they may undergo. For
studies carried out on animals, the measures taken
to prevent pain and suffering of the animals should
be stated clearly. Information on patient consent, the
name of the ethics committee, and the ethics com-
mittee approval number should also be stated in the
Materials and Methods section of the manuscript. It
is the authors’ responsibility to carefully protect the
patients’ anonymity. For photographs that may re-
veal the identity of the patients, signed releases of
the patient or of their legal representative should be
enclosed.

All submissions are screened by a similarity detection
software (iThenticate by CrossCheck).

In the event of alleged or suspected research mis-
conduct, e.g., plagiarism, citation manipulation, and
data falsification/fabrication, the Editorial Board will
follow and act in accordance with COPE guidelines.
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Each individual listed as an author should fulfill the
authorship criteria recommended by the Internation-
al Committee of Medical Journal Editors

(ICMJE - www.icmje.org). The ICMJE recommends
that authorship be based on the following 4 criteria:

1 Substantial contributions to the conception or
design of the work; or the acquisition, analysis, or
interpretation of data for the work; AND

2 Drafting the work or revising it critically for import-
ant intellectual content; AND

3 Final approval of the version to be published;
AND

4 Agreement to be accountable for all aspects of
the work in ensuring that questions related to the
accuracy or integrity of any part of the work are
appropriately investigated and resolved.

In addition to being accountable for the parts of the
work he/she has done, an author should be able to
identify which co-authors are responsible for specific
other parts of the work. In addition, authors should
have confidence in the integrity of the contributions
of their co-authors.

All those designated as authors should meet all four
criteria for authorship, and all who meet the four cri-
teria should be identified as authors. Those who do
not meet all four criteria should be acknowledged in
the title page of the manuscript.

Journal of Istanbul Faculty of Medicine requires cor-
responding authors to submit a signed and scanned
version of the authorship contribution form (avail-
able for download through http://jmed.istanbul.
edu.tr/en/content/manuscript-submission-guide/
manuscript-submission-guide) during the initial
submission process in order to act appropriately on
authorship rights and to prevent ghost or honorary
authorship. If the editorial board suspects a case of
"qgift authorship,” the submission will be rejected
without further review. As part of the submission of
the manuscript, the corresponding author should
also send a short statement declaring that he/she
accepts to undertake all the responsibility for author-
ship during the submission and review stages of the
manuscript.

Journal of Istanbul Faculty of Medicine requires and
encourages the authors and the individuals involved
in the evaluation process of submitted manuscripts
to disclose any existing or potential conflicts of inter-
ests, including financial, consultant, and institutional,
that might lead to potential bias or a conflict of in-
terest. Any financial grants or other support received
for a submitted study from individuals or institutions
should be disclosed to the Editorial Board. To dis-
close a potential conflict of interest, the ICMJE Po-
tential Conflict of Interest Disclosure Form should be
filled in and submitted by all contributing authors.
Cases of a potential conflict of interest of the editors,
authors, or reviewers are resolved by the journal’s Ed-
itorial Board within the scope of COPE and ICMJE
guidelines.

The Editorial Board of the journal handles all ap-
peal and complaint cases within the scope of COPE
guidelines. In such cases, authors should get in di-
rect contact with the editorial office regarding their
appeals and complaints. When needed, an ombud-
sperson may be assigned to resolve cases that can-
not be resolved internally. The Editor in Chief is the
final authority in the decision-making process for all
appeals and complaints.

Journal of Istanbul Faculty of Medicine requires
each submission to be accompanied by a Copyright
Agreement Form (available for download at https://
iupress.istanbul.edu.tr/en/journal/jmed/information/
author-guidelines). When using previously published
content, including figures, tables, or any other
material in both print and electronic formats, authors
must obtain permission from the copyright holder.
Legal, financial and criminal liabilities in this regard
belong to the author(s).

Statements or opinions expressed in the manuscripts
published in Journal of Istanbul Faculty of Medicine
reflect the views of the author(s) and not the opinions
of the editors, the editorial board, or the publisher;
the editors, the editorial board, and the publisher
disclaim any responsibility or liability for such materi-
als. The final responsibility in regard to the published
content rests with the authors.
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MANUSCRIPT PREPARATION

The manuscripts should be prepared in accordance
with ICMJE-Recommendations for the Conduct, Re-
porting, Editing, and Publication of Scholarly Work
in Medical Journals (updated in December 2015 -
http://www.icmje.org/icmje-recommendations.pdf).
Authors are required to prepare manuscripts in accor-
dance with the CONSORT guidelines for randomized
research studies, STROBE guidelines for observa-
tional original research studies, STARD guidelines for
studies on diagnostic accuracy, PRISMA guidelines for
systematic reviews and meta-analysis, ARRIVE guide-
lines for experimental animal studies, and TREND
guidelines for non-randomized public behavior.

Manuscripts can only be submitted through the
journal’s online manuscript submission and evalua-
tion system, available at http://jmed.istanbul.edu.
tr/en/content/manuscript-submission-guide/manu-
script-submission-guide Manuscripts submitted via
any other medium will not be evaluated.

Manuscripts submitted to the journal will first go
through a technical evaluation process where the
editorial office staff will ensure that the manuscript
has been prepared and submitted in accordance
with the journal’s guidelines. Submissions that do not
conform to the journal’s guidelines will be returned
to the submitting author with technical correction
requests.

Authors are required to submit the following:

e Copyrigt Agreement Form,

e Author Form and ICMJE Potential Conflict of In-
terest Disclosure Form (should be filled in by all
contributing authors) during the initial submission.
These forms are available for download at http://
jmed.istanbul.edu.tr/en/content/manuscript-sub-
mission-guide/manuscript-submission-guide

Title page: A separate title page should be sub-
mitted with all submissions and this page should in-
clude:

e The full title of the manuscript as well as a short
title (running head) of no more than 50 characters,

Vil

e Name(s), affiliations, highest academic degree(s)
and ORCID ID(s) of the author(s),

¢ Grant information and detailed information on
the other sources of support,

e Name, address, telephone (including the mobile
phone number) and fax numbers, and email ad-
dress of the corresponding author,

e Acknowledgment of the individuals who contrib-
uted to the preparation of the manuscript but who
do not fulfil the authorship criteria.

Abstract: An English and a Turkish abstract should
be submitted with all submissions except for Letters
to the Editor. Submitting a Turkish abstract is not
compulsory for international authors. The abstract of
Research articles should be structured with subhead-
ings (Objective, Materials and Methods, Results, and
Conclusion). Abstracts of Case Reports and Reviews
should be unstructured. Please check Table 1 below
for word count specifications.

Keywords: Each submission must be accompanied by
a minimum of three to a maximum of six keywords for
subject indexing at the end of the abstract. The key-
words should be listed in full without abbreviations.
The keywords should be selected from the National
Library of Medicine, Medical Subject Headings data-
base (http://www.nlm.nih.gov/mesh/MBrowser.html).

Manuscript types

Research articles: This is the most important type
of article since it provides new information based on
original research. The main text of research articles
should be structured with Introduction, Material and
Method, Results, Discussion, and Conclusion sub-
headings. Please check Table 1 for the limitations for
research articles.

Statistical analysis to support conclusions is usually
necessary. Statistical analyses must be conducted
in accordance with international statistical report-
ing standards (Altman DG, Gore SM, Gardner MJ,
Pocock SJ. Statistical guidelines for contributors to
medical journals. Br Med J 1983: 7; 1489-93). Infor-
mation on statistical analyses should be provided
with a separate subheading under the Materials and
Methods section and the statistical software that was
used during the process must be specified.
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Units should be prepared in accordance with the In-
ternational System of Units (SI).

Editorial comments: Editorial comments aim to
provide a brief critical commentary by reviewers with
expertise or with high reputation in the topic of the
research article published in the journal. Authors are
selected and invited by the journal to provide such
comments. Abstract, Keywords, and Tables, Figures,
Images, and other media are not included.

Invited review articles: Invited reviews prepared by
authors who have extensive knowledge on a partic-
ular field and whose scientific background has been
translated into a high volume of publications with
a high citation potential are welcomed. The invited
reviews should describe, discuss, and evaluate the
current level of knowledge of a topic in clinical prac-
tice and should guide future studies. The main text
should contain Introduction, Clinical and Research
Consequences, and Conclusion sections. Please
check Table 1 for the limitations for Invited Review
Articles.

Case reports: There is limited space for case reports
in the journal and reports on rare cases or condi-
tions that constitute challenges in diagnosis and
treatment, those offering new therapies or revealing
knowledge not included in the literature, and inter-
esting and educative case reports are accepted for
publication. The text should include Introduction,
Case Presentation, Discussion, and Conclusion sub-
headings. Please check Table 1 for the limitations for
Case Reports.

Letters to the editor: This type of manuscript
discusses important parts, overlooked aspects, or
lacking parts of a previously published article. Ar-
ticles on subjects within the scope of the journal
that might attract the readers’ attention, partic-
ularly educative cases, may also be submitted in
the form of a “Letter to the Editor.” Readers can
also present their comments on the published
manuscripts in the form of a “Letter to the Editor.”
Abstract, Keywords, and Tables, Figures, Images,
and other media should not be included. The text
should be unstructured. The manuscript that is be-
ing commented on must be properly cited within
this manuscript.

Tables

Tables should be included in the main document,
presented after the reference list, and they should
be numbered consecutively in the order they are
referred to within the main text. A descriptive title
must be placed above the tables. Abbreviations
used in the tables should be defined below the ta-
bles by footnotes (even if they are defined within
the main text). Tables should be created using the
“insert table” command of the word processing
software and they should be arranged clearly to
provide easy reading. Data presented in the tables
should not be a repetition of the data presented
within the main text but should be supporting the
main text.

Figures and figure legends
Figures, graphics, and photographs should be sub-
mitted as separate files (in TIFF or JPEG format)

Table 1. Limitations for each manuscript type

Abstract Reference
Type of manuscript  Word limit word limit limit Table limit Figure limit
Research Article 3500 250 (Structured) 50 6 7 or tatal of 15 images
Invited Review Article 5000 250 50 6 10 or total of 20 images
Case Report 1000 200 15 2 10 or total of 20 images
Technical Note 1500 No abstract 15 No tables 10 or total of 20 images
Letter to the Editor 500 No abstract 5 1 1
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through the submission system. The files should
not be embedded in a Word document or the main
document. When there are figure subunits, the sub-
units should not be merged to form a single im-
age. Each subunit should be submitted separately
through the submission system. Images should not
be labeled (a, b, ¢, etc.) to indicate figure subunits.
Thick and thin arrows, arrowheads, stars, asterisks,
and similar marks can be used on the images to
support figure legends. Like the rest of the submis-
sion, the figures too should be blind. Any informa-
tion within the images that may indicate an individ-
ual or institution should be blinded. The minimum
resolution of each submitted figure should be 300
DPI. To prevent delays in the evaluation process, all
submitted figures should be clear in resolution and
large in size (minimum dimensions: 100 x 100 mm).
Figure legends should be listed at the end of the
main document.

All acronyms and abbreviations used in the manu-
script should be defined at first use, both in the ab-
stract and in the main text. The abbreviation should
be provided in parentheses following the definition.

When a drug, product, hardware, or software pro-
gram is mentioned within the main text, product
information, including the name of the product, the
producer of the product, and city and the country of
the company (including the state if in USA), should
be provided in parentheses in the following format:
“Discovery St PET/CT scanner (General Electric, Mil-
waukee, WI, USA)”

All references, tables, and figures should be referred
to within the main text, and they should be num-
bered consecutively in the order they are referred to
within the main text.

Limitations, drawbacks, and the shortcomings of re-
search articles should be mentioned in the Discus-
sion section before the conclusion paragraph.

REVISIONS
When submitting a revised version of a paper, the

author must submit a detailed “Response to the re-
viewers” that states point by point how each issue

raised by the reviewers has been covered and where
it can be found (each reviewer's comment, followed
by the author’s reply and line numbers where the
changes have been made) as well as an annotated
copy of the main document. Revised manuscripts
must be submitted within 30 days from the date of
the decision letter. If the revised version of the manu-
script is not submitted within the allocated time, the
revision option may be canceled. If the submitting
author(s) believe that additional time is required,
they should request this extension before the initial
30-day period is over.

Accepted manuscripts are copy-edited for grammar,
punctuation, and format. Once the publication pro-
cess of a manuscript is completed, it is published on-
line on the journal's webpage as an ahead-of-print
publication before it is included in its scheduled is-
sue. A PDF proof of the accepted manuscript is sent
to the corresponding author and their publication
approval is requested within 2 days of their receipt
of the proof.

REFERENCES

While citing publications, preference should be giv-
en to the latest, most up-to-date publications. If an
ahead-of-print publication is cited, the DOl number
should be provided. Authors are responsible for the
accuracy of references. Journal titles should be ab-
breviated in accordance with the journal abbrevia-
tions in Index Medicus/MEDLINE/PubMed. When
there are six or fewer authors, all authors should be
listed. If there are seven or more authors, the first
six authors should be listed followed by “et al.” In
the main text of the manuscript, references should
be cited using Arabic numbers in parentheses. The
reference styles for different types of publications are
presented in the following examples.

Journal article: Blasco V, Colavolpe JC, Antonini F,
Zieleskiewicz L, Nafati C, Albanese J, et al. Long-ter-
moutcome in kidneyrecipientsfromdonorstreated-
withhydroxyethylstarch  130/0.4  andhydroxyethyl-
starch 200/0.6. Br J Anaesth 2015;115(5):797-8.

Book section: Suh KN, Keystone JS. Malaria and
babesiosis. Gorbach SL, Barlett JG, Blacklow NR,
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editors. Infectious Diseases. Philadelphia: Lippincott
Williams; 2004.p.2290-308.

Books with a single author: Sweetman SC. Martin-
dale the Complete Drug Reference. 34th ed. Lon-
don: Pharmaceutical Press; 2005.

Editor(s) as author: Huizing EH, de Groot JAM, ed-
itors. Functional reconstructive nasal surgery. Stutt-
gart-New York: Thieme; 2003.

Conference proceedings: Bengisson S. Sothemin
BG. Enforcement of data protection, privacy and se-
curity in medical informatics. In: Lun KC, Degoulet
P Piemme TE, Rienhoff O, editors. MEDINFO 92.
Proceedings of the 7th World Congress on Medical
Informatics; 1992 Sept 6-10; Geneva, Switzerland.
Amsterdam: North-Holland; 1992. pp.1561-5.

Scientific or technical report: Cusick M, Chew EY,
Hoogwerf B, Agréon E, Wu L, Lindley A, et al. Early
Treatment Diabetic Retinopathy Study Research
Group. Risk factors for renal replacement therapy in
the Early Treatment Diabetic Retinopathy Study (ET-
DRS), Early Treatment Diabetic Retinopathy Study
Kidneylnt: 2004. Report No: 26.

Thesis: Yilmaz B. Ankara Universitesindeki Ogrencil-
erin Beslenme Durumlari, Fiziksel Aktivitelerive Be-
den Kitle indeksleri Kan Lipidleri Arasindaki lliskiler.
H.U. SaglikBilimleriEnstitisii, DoktoraTezi. 2007.

Manuscripts accepted for publication, not pub-
lished yet: Slots J. The microflora of black stain on
human primary teeth. Scand J Dent Res. 1974.

Epub ahead of print articles: Cai L, Yeh BM, West-
phalen AC, Roberts JP, Wang ZJ. Adult living donor
liver imaging. DiagnintervRadiol. 2016 Feb 24. doi:
10.5152/dir.2016.15323. [Epub ahead of print].

Manuscripts published in electronic format: Morse
SS. Factors in the emergence of infectious diseases.
Emerg Infect Dis (serial online) 1995 Jan-Mar (cited
1996 June 5): 1(1): (24 screens). Available from: URL:
http:/ www.cdc.gov/ncidodIEID/cid.htm.

SUBMISSION CHECKLIST

Au
Pe

Cover letter to the editor

The category of the manuscript

Confirming that “the paper is not under con-
sideration for publication in another journal”.
Including disclosure of any commercial or fi-
nancial involvement.

Confirming that the statistical design of the re-
search article is reviewed.

Confirming that last control for fluent English
was done.

Confirming that journal policies detailed in In-
formation for Authors have been reviewed.
Confirming that the references cited in the text
and listed in the references section are in line
with NLM.

Copyright Agreement Form

thor Form
rmission of previous published material if used

in the present manuscript

Tit

Acknowledgement of the study “in accordance
with the ethical standards of the responsible
committee on human experimentation (institu-
tional and national) and with the Helsinki Dec-
laration.

Statement that informed consent was obtained
after the procedure(s) had been fully explained.
Indicating whether the institutional and nation-
al guide for the care and use of laboratory an-
imals was followed as in “Guide for the Care
and Use of Laboratory Animals”.

le page

The category of the manuscript

The title of the manuscript both in Turkish and
in English

Short title (running head) both in Turkish and in
English

All authors’ names and affiliations (institution,
faculty/department, city, country), e-mail ad-
dresses

Corresponding author's email address, full
postal address, telephone and fax number
ORCIDs of all authors.



Journal of Istanbul Faculty of Medicine

Istanbul Tip Fakiiltesi Dergisi

® Main Manuscript Document

The title of the manuscript both in English and
in Turkish

Abstracts both in Turkish and in English (250
words). (Case report’s abstract limit is 200 words)
Key words: 3 - 6 words both in Turkish and in
English

Main article sections

References

Grant support (if exists)

Conflict of interest (if exists)
Acknowledgement (if exists)

All tables, illustrations (figures) (including title,
description, footnotes)

Editor: Birsen Karaman

Address: Istanbul University, Istanbul Faculty of
Medicine Deanery, Turgut Ozal Cad. 34093, Capa,
Fatih, Istanbul, Turkey

Phone: +90 212 414 21 61

E-mail: itfdergisi@istanbul.edu.tr

Publisher: Istanbul University Press

Address: Istanbul Universitesi Merkez Kampusu,
34452 Beyazit, Fatih / Istanbul - Turkey

Phone: +90 212 440 00 00



XVI |

15

22

29

35

41

51

59

67

Journal of Istanbul Faculty of Medicine

Istanbul Tip Fakiiltesi Dergisi

Volume: 85 ¢ Issue: 1 » 2022

CONTENTS

EDITORYAL
RESEARCH ARTICLE

PATIENT CHARACTERISTICS AND RISK FACTORS FOR MORTALITY IN 504 HOSPITALIZED PATIENTS DUE TO COVID-19
COVID-19 NEDENIYLE HASTANEYE YATIRILMIS 504 HASTANIN OZELLIKLERI VE MORTALITE ACISINDAN RISK FAKTORLERI

Alpay MEDETALIBEYOGLU, Elif EZIRMIK, Naci SENKAL, Sena BAYRAKDAR, irem AKTAR, Reyhan AKAS, Ebru YILMAZ,
Huzeyfe ARICI, Murat KOSE, Timur Selcuk AKPINAR, Atahan CAGATAY, Tufan TUKEK

AN INTEGRATED CARE MODEL BASED ON HOSPITAL AND HOME DURING THE COVID-19 PANDEMIC: TELEHEALTH

COVID-19 PANDEMISINDE HASTANE VE EVDE KONTROLLU HASTA YONETIMI SAGLAYAN ENTEGRE BIR MODEL:
TELESAGLIK

Meryem Merve OREN, Nuray OZGULNAR, Sevgi CANBAZ, Selma KARABEY, Ayse Emel ONAL, Mustafa Oral ONCUL

THE EFFECT OF AGMATINE ON SPIKE-AND-WAVE DISCHARGES IN A GENETIC MODEL OF ABSENCE EPILEPSY
AGMATININ GENETIK BIR ABSANS EPILEPSI MODELINDE DIKEN-VE-DALGA DESARJLAR UZERINE ETKISI
Ozlem AKMAN, Tijen UTKAN, Feyza ARICIOGLU, Nurbay ATES, Ayse KARSON

BONE HEALTH AND GROWTH IN SPINAL MUSCULAR ATROPHY TYPE 2 AND 3
SPINAL MUSKULER ATROFI TiP 2 VE 3'TE KEMIK SAGLIGI VE BUYUME

Osman KIPOGLU, Esin KARAKILIC OZTURAN, Orhan COSKUN, Ayse Pinar OZTURK, Edibe PEMBEGUL YILDIZ, Firdevs BAS,
Nur AYDINLI, Mine CALISKAN

THE EFFECT OF USE OF DIFFERENT DOSES OF URSODEOXYCOLIC ACID ON GALLSTONE FORMATION AFTER
SLEEVE GASTRECTOMY

SLEEVE GASTREKTQIVI/ SONRASI FARKLI DOZLARDA URSODEOKSIKOLIK ASIT KULLANIMININ SAFRA TAS!
OLUSUMUNA ETKISI

Mehmet Mahir FERSAHOGLU, Ahmet CAKMAK, Hiiseyin CIYILTEPE, Nuriye ESEN BULUT, Ayse Tuba FERSAHOGLU,
Aziz Bora KARIP, Anil ERGIN, Ali Cihan BILGILI, Kemal MEMISOGLU

EVALUATION OF THE FREQUENCY OF TROCAR SITE HERNIA AFTER LAPAROSCOPIC SLEEVE GASTRECTOMY
LAPAROSKOPIK SLEEVE GASTREKTOMI AMELIYATI SONRASI TROKAR YERI HERNISI GELISIM SIKLIGININ ARASTIRILMASI

Anil ERGIN, Mehmet Mahir FERSAHOGLU, Nuriye ESEN BULUT, Aziz Bora KARIP, Yalin ISCAN, Hiiseyin CIYILTEPE,
Yasin GUNES, iksan TASDELEN, Kemal MEMISOGLU

FACTORS PREDICTING RESPONSE TO NEOADJUVANT CHEMOTHERAPY IN LOCALLY ADVANCED GASTRIC CANCER
LOKAL ILERI MIDE KANSERINDE NEOADJUVAN KEMOTERAPIYE YANITI ONGOREN FAKTORLER

Emine YILDIRIM, Sibel BEKTAS, Sabin GOKTAS AYDIN, Ahmet Muzaffer ER, irem YANIK, Perihan Ozkan GUMUSKAYA,
Barbaros Utku YILMAZ, Ahmet BILICI, Mustafa ONCEL

ELEVATED TRIGLYCERIDE GLUCOSE INDEX IS RELATED TO THE PRESENCE OF HEART FAILURE
YUKSEK TRIGLISERID GLUKOZ INDEKSI KALP YETMEZLIGI VARLIGIYLA ILISKILIDIR
Sara CETIN SANLIALP, Gékay NAR, Mehmet Giiven GUNVER

EVALUATION OF PTEN AND PI3K/AKT EXPRESSIONS IN STANOZOLOL-TREATED RAT KIDNEYS
STANOZOLOL UYGULANAN SICAN BOBREGINDE PTEN VE PI3K/AKT EKSPRESYONLARININ DEGERLENDIRILMESI
Tugba KOTIL, Cigdem SEVIM, Mehtap KARA

ANTIPROLIFERATIVE EFFECT OF LACTOBACILLUS PLANTARUM L4 STRAIN ISOLATED FROM CERVICOVAGINAL
MICROFLORA ON HELA CANCER CELL LINE

SERVIKOVAJINAL MIKROFLORADAN iZOLE EDILEN LACTOBACILLUS PLANTARUM L4 SUSUNUN HELA KANSER HUCRE

HATTI UZERINDEKI ANTIPROLIFERATIF ETKISI
Xl

Esin KIRAY, Serap Yalcin AZARKAN, Ergin KAR]PTAS




77

86

91

98

105

110

117

125

130

Journal of Istanbul Faculty of Medicine

Istanbul Tip Fakiiltesi Dergisi

Volume: 85 ¢ Issue: 1 » 2022

CONTENTS

RESEARCH ARTICLE

HIGH PREVALENCE OF CLASS | AND CLASS Il INTEGRONS IN UROPATHOGENIC E. COLI STRAINS (UPECs) AND THEIR
RELATIONSHIP WITH ANTIBIOTIC RESISTANCE, PHYLOGENY AND VIRULENCE

UROPATQJEN E. COLI (UPEC) SUSLARINDA SINIF I VE SINIF II INTEGRONLARIN YUKSEK PREVALANS! ILE ANTIBIYOTIK
DIRENCI, FILOGRUP VE VIRULANS ILISKISI

Defne GUJ\/IU; Fatma KALAYCI YUKSEK, Firdevs Deniz CAMADAN, Merve ORAL, Asli Ceren MACUNLUOGLU,
Mine ANG KUCUKER

THE TRANSITION OF ADOLESCENTS TO ADULT NEPHROLOGY CARE: A SURVEY ON YOUNG ADULTS’ EXPERIENCE
ADOLESAN HASTALARIN ERISKIN NEFROLOJI BOLUMUNE DEVREDILMESI: GENC YETISKINLERIN DENEYIMLERI
Neslihan CICEK, Harika ALPAY

A CROSS-SECTIONAL STUDY ON THE RELATIONSHIP BETWEEN SMARTPHONE ADDICTION AND DEPRESSION,
ANXIETY AND SOCIAL APPEARANCE ANXIETY IN YOUNG ADULTS

GENC ERISKINLERDE AKILLI TELEFON BAGIMLILIGI ILE DEPRESYON, ANKSIYETE VE SOSYAL GORUNUM KAYGIS|
ARASINDAKI ILISKI UZERINE KESITSEL BIR CALISMA

Basak”KORKMAZER, Fatih YURDAKUL, Sukriye Dilan OZER, Oznur YE§]L, Cihan COSKUNTUNCEL, Busra Nur SUALP,
Ayse ONDER, Erkan Melih SAHIN

UNNOTICED ETIOLOGY IN ORTHOPEDIC COMPLAINTS: CHRONIC MOUNTAIN SICKNESS
ORTOPEDIK SIKAYETLERDE FARK EDILMEYEN ETIYOLOJI: KRONIK DAG HASTALIGI
Kayahan KARAYTUG, Mehmet EKINCI, Altug YOCEKUL

THE ROLE OF B LYMPHOCYTES AND PRESENCE OF GERMINAL CENTERS IN PATIENTS WITH LOCALIZED PROVOKED
VULVODYNIA

LOKALIZE PROVOKE VULVODINI HASTALARINDA B LENFOSITLERIN VE GERMINAL MERKEZ VARLIGININ ROLU
irem DEMIRAL KELES, Cenk YASA, Semen ONDER, Ekrem YAVUZ, Sitki TUZLALI, Stileyman Engin AKHAN

THE EFFECT OF BLADDER PAIN SYNDROME/INTERSTITIAL CYSTITIS ON PARTNER SEXUAL FUNCTIONS
AGRILI MESANE SENDROMU/INTERSTISYEL SISTITIN PARTNER SEXUEL FONKSIYONLARINA ETKISI
Kubilay SARIKAYA, Cagrn SENOCAK, Muhammed Arif iBIS, Fahri Erkan SADIOGLU, Mehmet CIFTCI, Omer Faruk BOZKURT

SEASONAL VARIATION IN HbA1c AND 25(OH) VITAMIN D CONCENTRATIONS IN THE TURKISH POPULATION:
COULD RAMADAN BE CHANGING EXPECTATIONS?

TURK TOPLUMUNDA HbATc VE 25(OH)D VITAMINI KONSANTRASYONLARINDAKI MEVSIMSEL DEGISIM:
RAMAZAN BEKLENTILERI DEGISTIRIYOR OLABILIR Mi?

Fulya QALIKO"CVSI:U, Hilya HA§I§AHiNOGULLARI, Ahmet Faruk KILICARSLAN, Reyhan AKAS, Ahmet DIRICAN,
Ayse KUBAT UZUM, Beyhan OMER, Sema GENC

CASE REPORT

PULMONARY SARCOIDOSIS WITH BONE INVOLVEMENT MIMICKING METASTATIC CANCER
KEMIK TUTULUMU ILE METASTATIK KANSERI TAKLIT EDEN PULMONER SARKOIDOZ OLGUSU
Ece SAHINOGLU, Ahmet Hamdi ILGAZLI

A RARE CASE OF AN EXTENSIVE SUBCUTANEOUS NECROSIS IN THE LEFT TEMPORAL REGION CAUSED BY ORANGE
OIL INJECTION AND ITS MANAGEMENT

SOL TEMPORAL BOLGEYE PORTAKAL YAGI ENJEKSIYONU SONRASI GELISEN YAYGIN DERI ALTI NEKROZU OLGUSUNA
YAKLASIM

Hayri Omer BERKOZ, Bora Edim AKALIN, Erol KOZANOGLU, Mehmet SOLMAZ, Mehmet YILDIRAN, Ufuk EMEKLI




Journal of Istanbul Faculty of Medicine

Istanbul Tip Fakiiltesi Dergisi

Volume: 85 ¢ Issue: 1 » 2022

CONTENTS

CASE REPORT

133 | A RARE CASE: PRIMARY MUCINOUS CYSTIC NEOPLASM OF THE GALLBLADDER
SAFRA KESESININ PRIMER MUSINOZ KiSTIK NEOPLAZMI: NADIR BIR VAKA
Halil ibrahim TASCI, Ozgiir Hilal ERINANC, Emin TURK, Erdal KARAGULLE

136 | A DESMOID TUMOR IN PREGNANCY MIMICKING SUBCUTANEOUS ENDOMETRIOSIS; A CASE REPORT
GEBELIKTE NADIR GORULEN VE ENDOMETRIOMA ILE KARISABILEN DESMOID TUMOR OLGU SUNUMU
A. Aktug ERTEKIN, Ebru COGENDEZ, Erhan UNCU, Erbil CAKAR, Nazan TARHAN, Habibe AYVACI




Journal of Istanbul Faculty of Medicine

Istanbul Tip Fakiiltesi Dergisi

EDITORYAL

Dear Colleagues:

Welcome to the January 2022 issue of the Journal of Istanbul Faculty of Medicine-istanbul Tip Fakiiltesi
Dergisi. Starting from this issue, we will publish the Journal of Istanbul Faculty of Medicine with a new logo,
reflecting our Faculty's rich tradition and deep roots with the Journal. We express our gratitude to "Dr.
Gokhan Canaz," who has generously gifted this new artwork, for his valuable and timeless contribution to

our Journal.

As we complete a year filled with good news for our journal and start a new year, we are publishing our latest

issue, hoping that the progressive trend of our journal will continue in the new year.

Although the past year was spent in the shadow of the pandemic declared by the World Health Organization
in March 2020, we began publishing more articles in each issue. Consequently, our Journal's numbers of
citations and readings have increased compared to previous years. Furthermore, the Journal of Istanbul
Faculty of Medicine-istanbul Tip Fakiiltesi Dergisi was accepted for indexing by DOAJ, EBSCO, and SCOPUS.

All these developments will increase our journal’s international visibility and number of citations.

Our next goal is to be indexed by PubMed® and MEDLINE, which contains over 33 million citations for
biomedical literature from life science journals and online books. We believe that the acceptance of our
journal’s applications for indexing by EBSCO, DOAJ, and SCOPUS will help us achieve this goal.

This issue consists of 17 original articles and four case reports, which we hope you will read with interest. At
the beginning of these articles, there are those related to COVID-19, as is the case worldwide. Thereafter,

clinical studies, laboratory studies, and community studies are listed.

Dear Readers, the online article submission system of the Journal of Istanbul Faculty of Medicine was
changed in October 2020 and is now available through DergiPark. With this new system, it is simple to sign

up and submit an article.

Please visit us online at iupress.istanbul.edu.tr/en/journal/jmed/home, and keep in touch with us by following
us on Twitter@iutfd, Facebook istanbul Tip Fakiiltesi Dergisi, #istanbultipfakiiltesidergisi, and Linkedin #jour

nalofistanbulfacultyofmedicine.

I would like to wish you a happy and prosperous new year in 2022, and we look forward to receiving your

valuable submissions. Thank you in advance for your contributions.

Sincerely,

Prof. Dr. Birsen Karaman
Prof. Dr. Ayse Kubat Uzim
Editors in Chief Journal of Istanbul Faculty of Medicine, JMED
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ABSTRACT

Objective: In this study, we aimed to analyze the demograph-
ic characteristics, symptoms, and comorbidities of 504 patients
hospitalized for COVID-19. We also sought to describe the re-
lationship between these features and intensive care unit (ICU)
admission and mortality.

Materials and Methods: This study is a descriptive study involv-
ing 504 COVID-19 patients hospitalized between 16.03.2020 and
07.05.2020 at Istanbul Universitys’ Istanbul Faculty of Medicine
Hospital. Information about the patients was obtained from the
hospital automation system and evaluated retrospectively.

Results: The average age of the 504 patients was 56+15.14, and
59.1% of them were male. The proportion of the patients admit-
ted into ICU 11.9% and for 8.52% of them the disease resulted in
death. Real time polymerase chain reaction (RT-PCR) test results
were positive for 60.5% of the patients. The median time spent
in the hospital was eight days. Fifty six percent of the patients
had at least one accompanying comorbid disease, with hyper-
tension (39.3%) and diabetes (20.8%) being the most common.
Being 65 years old or older (p<0.001), days spent in the hos-
pital (p<0.001), presence of at least one comorbidity (p=0.009),
hypertension (p=0.003), coronary artery disease (p=0.004), con-
gestive heart failure (p=0.005) and dyspnea (p<0.001) were all
factors found in those admitted to ICU.

OZET

Amag: Bu arastirmada, COVID-19 nedeniyle tedavi almak lzere
hastaneye yatirilan 504 hastanin demografik ozellikleri, semp-
tomlari ve komorbiditeleri incelenerek; bu &zelliklerin yogun
bakim Unitesine yatis ve mortalite ile iliskisini ortaya koymak
amagclanmistir.

Gereg ve Yéntem: Bu arastirma, 16.03.2020-07.05.2020 tarihle-
ri arasinda COVID-19 tedavisi almak (izere istanbul Universitesi
istanbul Tip Fakiiltesi Hastanesi'ne yatinlan 504 hastanin dahil
edildigi tanimlayici tipte bir arastirmadir. Hastalara ait bilgiler
hastane otomasyon sisteminden alinarak retrospektif olarak de-
Gerlendirilmistir.

Bulgular: Besylz dort hastanin yas ortalamasi 56+15,14 yil, has-
talarin %59,1'i erkekti. Yogun bakim Unitesine yatisi olan has-
talarin orani %11,9; délen hastalarin orani %8,52 idi. Hastalarin
%60,5'inin test sonucu pozitifti. Hastanede kalinan strenin or-
tancasi sekiz glindii. Hastalarin %56'sinin en az bir komorbid has-
taligi vardi; hipertansiyon (%39,3) ve diyabet (%20,8) en sik eslik
eden komorbiditelerdi. Altmis bes yas ve tzeri olmak (p<0,001),
hastanede kalinan giin sayisi (p<0,001), en az bir komorbidite
varligi (p=0,009), hipertansiyon (p=0,003), koroner arter has-
taligi (p=0,004), konjestif kalp yetmezligi (p=0,005) ve dispne
(p<0,001), yogun bakima yatis ile iligkili bulunmustur.
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Conclusion: COVID-19 infection leading to high morbidity-mor-
tality rates and an increased requirement for ICU admission is
mainly seen among older patients and those who have dys-
pnea. During the process of analyzing patients suspected of
COVID-19 who are admitted to hospital, it is crucial to consid-
er both the patient’s age and any respiratory symptoms. Such
a clinical evaluation is crucial for a better understanding of the
course of the disease.

Keywords: COVID-19, mortality, admission to intensive care
unit, COVID-19 risk factors

Sonug: Yiksek morbidite-mortalite oranlarina ve yodun bakim
Unitesine yatig ihtiyacinin artmasina neden COVID-19, ozellikle
yasli hastalarda ve dispnesi olan hastalarda daha ylksek morta-
lite oranlarina neden olmaktadir. Hastaneye bagvuran COVID-19
stipheli hastalar degerlendirilirken 6zellikle hastanin yasi ve so-
lunum sistemi semptomlar géz éniinde bulundurularak klinik
degerlendirilmesinin yapiimasi hastaligin seyri agisindan énem
tagimaktadir.

Anahtar Kelimeler: COVID-19, mortalite, yogun bakim Unitesi-
ne kabul, COVID-19 risk faktori

INTRODUCTION

The World Health Organization (WHO) declared the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) out-
break to be a pandemic on 11 March 2020 due to a continu-
ous increase in the number of cases outside China (1). In Tur-
key, the first COVID-19 case was identified on the same date
(2). The COVID-19 pandemic caused by the SARS-CoV-2
virus leads to high morbidity and mortality rates, long hos-
pitalization , and increased necessity for ICU admissions. (3,
4). There were 138,411,980 confirmed COVID-19 cases and
2,974,642 deaths worldwide as of 15 April 2021 (5). There
were 4,086,957 confirmed COVID-19 cases and 35,031
deaths in Turkey up until the same date (6). COVID-19 fatali-
ty rate demonstrates variability depending on countries and
regions and it ranges between 0-26.8% (7-13).

The most common symptoms of COVID-19 infection are
fever, cough, fatigue, malaise, shortness of breath, and
myalgia (7, 8, 14). Hypertension, diabetes, chronic heart
disease, and chronic obstructive pulmonary disease
(COPD) are the most common comorbidities accompa-
nying COVID-19 (7, 15).

When the factors associated with COVID-19 mortality
were analyzed, older age, male gender, hypertension,
and the presence of diabetes were found to significantly
correlate with mortality (7, 16). Pneumonia, kidney dam-
age, shock status, heart failure, and acute respiratory dis-
tress syndrome (ARDS) constitute the main clinical factors
affecting COVID-19 mortality. In most patients laborato-
ry parameters associated with COVID-19 mortality were
reported as follows: leukocytosis, neutrophilia, elevated
levels of alanine aminotransferase (ALT), and aspartate
aminotransferase (AST), creatinine, lactate dehydro-
genase (LDH), procalcitonin, C-reactive protein (CRP),
N-terminal pro-brain natriuretic peptide (NT-proBNP),
ferritin, D-dimer, lymphopenia, thrombocytopenia, along
with decreased levels of albumin (7, 8, 17, 18).

In this study, we aimed to analyze the demographic char-
acteristics, symptoms, and comorbidities of 504 patients
hospitalized for COVID-19 . We also sought to describe
the relationship between these features and intensive
care unit (ICU) admission and mortality.

MATERIALS AND METHODS

The present descriptive study was approved by Istan-
bul Universitys’ Istanbul Faculty of Medicine Clinical
Research Ethics Committee, and written informed con-
sent was waived (Date: 11.05.2020, No: 81246). We
evaluated adult patients who were suspected of having
COVID-19 and were hospitalized between 16.03.2020
and 07.05.2020. Patients who died or were discharged
were removed from our study. We excluded patients who
had missing data yet were still hospitalized. We collect-
ed the data according to age, gender, smoking habits,
symptoms (fever, dry cough, dyspnea, fatigue, sputum,
nausea, diarrhea, anosmia), contact history, PCR results,
days spent in hospital, comorbid diseases (hypertension,
diabetes, coronary artery disease, chronic obstructive
pulmonary disease, congestive heart failure, malignancy)
and patient outcome. We obtained the information from
the hospital automation system. We investigated the ef-
fect of the baseline characteristics of the patients on ICU
admission and death.

Continuous variables were presented as median (inter-
quartile range) or mean=standard deviation, according
to whether the distribution was normal or not. Categor-
ical variables were presented as percentages. The com-
pliance of the numerical values to the normal distribu-
tion was examined using histograms or analytic methods
(Kolmogorov-Smirnov/Shapiro Wilk test). The student
t-test, Mann-Whitney U test, Chi-square test, or Fisher’s
exact test (when chi-square test assumption does not
hold due to low expected cell counts) were used to com-
pare the differences between the groups. Univariable
and multivariable logistic regression models were used
to investigate the risk factors associated with in-hospital
death. Considering the total number of deaths (n=43)
in our study and to avoid overfitting in the model, four
variables were chosen for multivariable analysis based on
previous findings and clinical constraints. Hosmer-Leme-
show goodness of fit statistics was used to assess model
fit. An overall p-value of less than 0.05 was considered to
show a statistically significant result. Statistical analyses
were performed using the SPSS software v22 (IBM Inc,
USA).
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RESULTS

We analyzed the data of 504 patients who remained in
the study after excluding 93 of 597 patients hospitalized
between 16.03.2020 and 07.05.2020. The mean age was
56+15.14 years, ranging from 20 to 98 years, and most
of the patients were male (59.1%). Sixty patients (11.9%)
were admitted to ICU and 43 patients (8.5%) died. The
percentage of positive PCR results was 60.5%. The me-
dian time from the onset of symptoms to hospitalization
was five days (3-7). The median time spent in hospital
was eight days (5-11). The most common symptoms were
fatigue (91.1%), dry cough (82.3%) and fever (70.6%),
less common symptoms were dyspnea (42.5%), nausea
(16.7%), diarrhea (12.1%), anosmia (7.9%) and sputum

Table 1: COVID-19 patients’ (ICU patients and
non-ICU patients) baseline demographic and clinical
characteristics

n=504 (%)
56 (46-67)
143 (28.4%)

Characteristics
Age, median (IQR)
Age 265 years

Gender
Female 206 (40.9%)
Male 298 (59.1%)
RT-PCR positive 305 (60.5%)
Exposure history 172 (34.1%)

Smoker 62 (12.3%)

Symptoms
Fever 356 (70.6%)
Cough 415 (82.3%)
Dispnea 214 (42.5%)
Fatigue 459 (91.1%)
Sputum 15 (3%)
Nausea 84 (16.7%)
Diarhea 61 (12.1%)
Anosmia 40 (7.9%)
Comorbidities 282 (56%)

198 (39.3%)
105 (20.8%)
59 (11.7%)
55 (10.9%)
30 (6%)
43 (8.5%)

Hypertension

Diabetes

COPD

Coronary artery disease
Congestive heart failure

Malignancy

ICU: Intensive care unit, IQR: Interquartile range, RT-PCR: Real
time polymerase chain reaction, COPD: Chronic obstructive
pulmonary disease

(3%). The percentage of people with at least one comor-
bid disease was 56%. Hypertension, the most common
comorbid disease, was seen in 197 patients (39.3%), fol-
lowed by diabetes in 105 patients (20.8%) (Table 1).

We found that older age (265 years) was associated with
ICU admission (p<0.001). In addition, days spent in hos-
pital (p<0.001), at least one comorbidity (p=0.009), hyper-
tension (p=0.003), coronary artery disease (p=0.004), con-
gestive heart disease (p=0.005), and dyspnea (p<0.001)
were found to be statistically significant (Table 2). We also
found that older age (265 years) (p=0.001), days spent in
hospital (p=0.001), ICU admission (p<0.001), at least one
comorbidity (p=0.011), hypertension (p=0.020), coronary
artery disease (p=0.017) and dyspnea (p<0.001) were
significantly associated with death. In contrast, the con-
nection between patient mortality and fever (p=0.026)
and dry cough (p=0.024) was statistically less significant
(Table 3).

In univariate analysis, the odds of in-hospital death were
higher in patients with hypertension (p=0.023) or coro-
nary artery disease (p=0.002). Age, days spent in hospital,
ICU admission, and dyspnea were also associated with
death. In multivariate analysis, older age and presence
of dyspnea were associated with increased likelihood of
death. There was no significant association between gen-
der and ICU admission or mortality. Moreover , there was
no significant association between PCR results and ICU
admission or mortality (Table 4).

DISCUSSION

COVID-19 affects elderly patients more seriously by caus-
ing more severe clinical symptoms and higher mortality
rates (19, 20). COVID-19 case-fatality rate increases rapid-
ly with age. While the case fatality rate is 3.6% of cases in
those aged between 60 and 69, it rises to 8% in patients
between 70 and 79 years and to 14.8% in cases aged 80
years or older (20). In the first case series reported from
China, the proportion of the elderly patients among all
patients was 15.1% (21). In Turkey, the proportion of pa-
tients aged 65 or older is 11%. However, 73% of overall
deaths were in this age group (22).

In this study, patients aged 65 or older form 67.4% of the
deaths and 24.7% of the discharged patients (p<0.001).
In univariate analysis, being 65 years or older was found
to be a factor that increases mortality risk by 6.3 times
(95% CI 3.2-12.3; p<0.001). It was calculated that being 65
years or older increases the mortality risk by 4.94 times in
multivariate analysis (95% Cl 2.31-10.58; p<0.001). It has
also been suggested in many previous studies that older
age is an important risk factor for COVID-19 mortality (13,
23-29). Being 65 years or older has been stated as a risk
factor for ICU admission and this outcome is in keeping
with the literature (4, 29, 30).
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Table 2: Baseline demographic and clinical characteristics of COVID-19 patients according to ICU admission

rates

- Total
Characteristics (n=504)
Age, mean (SD) 56.41+15.14

Age 265 years 143 (28.4%)
298 (59.1%)
305 (60.5%)

)

172 (34.1%

Gender (male)
RT-PCR positive
Exposure history

Smoker 62 (12.3%)
Days from symptom onset to 5(3-7)
hospitalization, median (IQR)

Days in hospital, median (IQR) 8 (5-11)
Comorbidities 282 (56%)

Hypertension 198 (39.3%)

Diabetes 105 (20.8%)
COPD 59 (11.7%)
Coronary artery disease 55 (10.9%)
Congestive heart failure 30 (6%)
Malignancy 43 (8.5%)
Symptoms
Fever 356 (70.6%)
Dry cough 415 (82.3%)
Dyspnea 214 (42.5%)
Fatigue 459 (91.1%)
Sputum 15 (3%)
Nausea 84 (16.7%)
Diarrhea 61(12.1%)
Anosmia 40 (7.9%)

ICU - IcU +
(n=444) (n=60) p value
55.02+14.76 66.71+13.94 <0.001
108 (24.3%) 35 (58.3%) <0.001
257 (57.9%) 41 (68.3%) 0.122
266 (59.9%) 39 (65%) 0.449
160 (36%) 12 (20%) 0.014
57 (12.8%) 5 (8.3%) 0.319
5(3-7) 5(3-7) 0.916
7 (5-10) 14.5 (9-21) <0.001
239 (53.8%) 43 (71.7%) 0.009
164 (36.9%) 34 (56.7%) 0.003
165 (69.6%) 13 (21.7%) 0.866
48 (10.8%) 11(18.3%) 0.089
42 (9.5%) 13(21.7%) 0.004
21 (4.7%) 9 (15%) 0.005
38 (8.6%) 5 (8.3%) 0.953
317 (71.4%) 39 (65%) 0.307
367 (82.7%) 48 (80%) 0.612
165 (37.2%) 49 (81.7%) <0.001
405 (91.2%) 54 (90%) 0.756
4 (3.2%) 1(1.7%) 1
78 (17.6%) 6 (10%) 0.140
57 (12.8%) 4.(6.7%) 0.169
38 (8.6%) 2 (3.3%) 0.207

ICU: Intensive care unit, SD: Standard deviation, IQR: Interquartile range, RT-PCR: Real time polymerase chain reaction, COPD: Chronic

obstructive pulmonary disease

The overall percentage of patients who had at least one
comorbidity (hypertension (39.3%) and diabetes (20.8%)
being the most prevalent) was found to be 56%. The re-
sults suggest that the presence of comorbidity strongly
correlates with ICU admission and mortality (p=0.009,
p=0.011).
artery disease and congestive heart failure (p=0.003,
p=0.004, p=0.005) and on mortality, hypertension and
coronary artery disease (p=0.020, p=0.017) were found
to be gravely significant comorbidities. However, in mul-
tivariate analysis, there was no significant statistical cor-
relation found between these comorbidities and mortal-
ity. Similarly, in the previous studies the most common
comorbidities accompanying COVID-19 were found as

On ICU admission, hypertension, coronary

follows: hypertension, diabetes, coronary artery disease
(26, 31, 32). The presence of multiple comorbidities was
described as the most important risk factor for severe
disease progression and mortality (25, 31, 32). In a study
conducted on patients aged 60 or older, the case fatality
rate was found to be 1.4% in cases with no comorbidi-
ties. However, it was 13.2% in patients with cardiovascu-
lar disease, 9.2% in those with diabetes, 8.4% in those
with hypertension, 8% in cases with chronic lung disease,
and 7.6% in those with cancer (25). A greater severity of
pneumonia, enzyme release related to tissue damage,
inflammatory responses, and dysregulations of glucose
metabolism were only observed in COVID-19 patients
who had diabetes (33). According to multivariate analysis
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Table 3: Baseline demographic and clinical characteristics of the patients who were discharged and who died

due to COVID-19

- Total
Characteristics (n=504)
Age, mean (SD) 56.41+15.14
Age 265 years 143 (28.4%)

Gender (male) 298 (59.1%

RT-PCR positive 305 (60.5%
Exposure history 172 (34.1%
Smoker 62 (12.3%)
Days from symptom onset to 5(3-7)
hospitalized, median (IQR)

Days in hospital, median (IQR) 8 (5-11)
ICU admission 60 (11.9%)
Comorbidities 282 (56%)
Hypertension 198 (39.3%)
Diabetes 105 (20.8%)
COPD 59 (11.7%)

Coronary artery disease 55 (10.9%)

Congestive heart failure 30 (6%)

Malignancy 43 (8.5%)

Symptoms
Fever 356 (70.6%
Dry cough 415 (82.3%
Dispnea 214 (42.5%
Fatigue 459 (91.1%
Sputum 15 (3%)
Nausea 84 (16.7%)
Diarrhea 61 (12.1%)
Anosmia 40 (7.9%)

Discharged Died
(n=461) (n=43) p value
55.19+14.69 69.53+13.69 <0.001
114 (24.7%) 29 (67.4%) <0.001
270 (58.6%) 28 (65.1%) 0.404
278 (60.3%) 27 (62.8%) 0.750
160 (35.1%) 10(23.3%) 0.116
56 (12.1%) 6 (14%) 0.730
5(3-7) 5(3-7) 0.202
7 (5-10) 12 (7-17) 0.001
24 (5.2%) 36 (83.7%) <0.001
250 (54.2%) 32 (74.4%) 0.011
174 (37.7%) 24 (55.8%) 0.020
97 (21%) 8 (18.6%) 0.707
53 (11.5%) 6 (14%) 0.632
45 (9.8%) 10 (23.3%) 0.017
25 (5.4%) 5(11.6%) 0.165
37 (8%) 6 (14%) 0.246
332 (72%) 24 (55.8%) 0.026
385 (83.5%) 30 (69.8%) 0.024
177 (38.4%) 37 (86%) <0.001
421 (91.3%) 38 (88.4%) 0.572
15 (3.3%) 0 0.629
78 (16.9%) 6 (14%) 0.618
57 (12.4%) 4(9.3%) 0.556
39 (8.5%) 1(2.3%) 0.236

ICU: Intensive care unit, SD: Standard deviation, IQR: Interquartile range, RT-PCR: Real time polymerase chain reaction, COPD: Chronic

obstructive pulmonary disease

results from another study from Malesia, while diabetes
in COVID-19 patients increased the risk of mortality by
12.2, having hypertension increased mortality by 3.5 (34).

According to this study, there was no significant differ-
ence in terms of gender among the ICU and non-ICU
patient groups (p=0.122). There was also no significant
difference between the deceasead and surviving patients
groups in terms of gender (p=0.404). However, this out-
come shows consistency with other study results sug-
gesting that gender is a risk factor for COVID-19 mortality
and severe COVID-19 infection (23, 35, 36). On the other
hand, multiple studies reported that males are at great-

er risk of severe disease progression and ICU admission
due to COVID-19 infection (7, 29, 34, 37). Men carry an
increased risk of severe COVID-19 infection by 1.73 times
(95% CI 1.50-2.01) (37). The fact that the male gender was
not found to be a significant risk factor was considered
to be potentially related to the lack of homogeneity in
gender distribution or an inadequate number of patients
included in the study.

Our study concluded that smoking is not a notable risk
factor for ICU admission due to COVID-19 and COVID-19
mortality (p=0.319, p=0.730). There are complementary
results with this outcome in other studies (28, 38, 39).
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Table 4: Logistic regression analysis results associated with COVID-19 mortality

Univariable OR

(95% ClI)
Demographics and characteristics

Age 1.068

Age 265 years 6.305

Days in hospital 1.079

ICU admission 93.642

(37.772-232.158)

Comorbidities 2.455

(1.208-4.990)

Hypertension 2.083

Coronary artery disease 4.467

Fever 0.491
v (0.260-0.926)
0.456
Cough (0.227-0.913)
Dyspnea 9895

(1.044-1.093)

(3.220-12.347)

(1.035-1.126)

(1.109-3.914)

(1.764-11.307)

(4.093-23.921)

Multivariable OR

p value (95% Cl) p value
<0.001
4.946
<0.001 2.311-10.582) <0.001
<0.001
<0.001
0.013
0.975
0023 (0.444-2.143) 0.950
0.906
0.002 (0.357-2.302) 0.836
0.028
0.027
<0.001 /944 <0.001

(3.206-19.668)

ICU: Intensive care unit, OR: Odds ratio, Cl: Confidence interval

In this study, the average number of days spent in hospi-
tal was eight. In terms of length of hospitalization a statis-
tically significant difference was found between patients
who were admitted into ICU and those who were not.
Patients who were admitted into ICU had longer hospi-
talization times (7 days; 14.5 days, p<0.001). In univariate
analysis, the number of days spent in hospital was found
to correspond with mortality (95% CI 1.035-1.126). Like-
wise, in other studies, it was reported that patients with
severe COVID-19 infection spent more days in hospital
(p<0.0017) (40). Among the patients admitted to hospital,
the average number of days spent there were four days
for patients treated on COVID-19 wards, eight days for
patients treated in ICU but who did not need invasive
mechanical ventilation (IMV), and 15 days for patients
treated in ICU who needed IMV (41).

The presence of dyspnea was found to be a risk factor
for both ICU admission due to COVID-19 and COVID-19
mortality (p<0.001, p<0.001). According to the multivar-
iate analysis results, dyspnea escalates the likelihood
of multivariate mortality by 7.9 times (95% ClI 3.2-19.6;
p<0.001). Furthermore, as stated in another study, dys-
pnea raises the risk of mortality in multivariate patients by
4.52 times. (95% ClI 3.15-6.48; p<0.001) (42).

COVID-19 infection leading to high morbidity-mortality
rates and an increased requirement for ICU admission
also causes higher mortality rates among older patients
and those with dyspnea. While analyzing patients sus-
pected of having COVID-19 who are admitted to hospi-
tal, it is crucial for an understanding of the course of the
disease to consider the patient’s age and any respiratory
symptoms during the clinical evaluation.

The limitations of the study

Several limitations of this study should be noted. First
of all, it is a single-centered study with a limited num-
ber of patients. Secondly, baseline demographic and
clinical features of the patients were obtained from the
hospital automation system. Moreover, since the labo-
ratory results of the patients were not included, it could
not be evaluated whether these parameters are effec-
tive on ICU admission and mortality. Although all these
factors constitute the limitations of this study, the fact
that there was no lack of data, that the study included
a considerable number of patients based on the dates
given, and that certain risk factors associated with
COVID-19 mortality were predicted are major strengths
of this study.
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ABSTRACT

Objective: In this study, we aimed to present the details of a suc-
cessfully implemented telehealth model in a university hospital
during the COVID-19 pandemic.

Materials and Methods: Istanbul Faculty of Medicine is a uni-
versity hospital where the first confirmed case of COVID-19 in
Turkey was detected. In IFM, patients who were diagnosed with
COVID-19 and received outpatient or inpatient treatment were
followed up by telehealth for 21-28 days after leaving the hospi-
tal. The distinguishing features of this service are the provision of
remote outpatient clinical monitoring personally by physicians
and the use of web-based IP information technologies.

Results: Between March 15 and July 1, 2020, 1,042 individuals
were followed up at least once, 860 patients for 21 days or more
by the 26 physicians providing the telehealth service. A total of
11,736 calls were made by the physicians and 7,342 of those calls
were answered and a total of 1,086 calls were made by patients.
The median number of calls per patient was 4 (1-23). The median
duration of the completed calls was 2.8 min (<1-50 min). During
these follow-ups patients were informed about the importance
of isolation. Most of the patients expressed their satisfaction
with these follow-ups by thanking the calling physician.

Conclusion: In a pandemic such as COVID-19, telehealth ser-
vices may increase adherence to treatment and isolation pre-
cautions among patients with diseases that require follow-up
without hospitalization after diagnosis. Telehealth will facilitate
early recognition of symptoms that may require hospitalization,
ensuring these patients receive the care they need. Therefore,
this approach should be widely adopted.

Keywords: COVID-19, telehealth, telemedicine, Turkey

OzZET

Amag: Bu makalede bir Universite hastanesinde COVID-19 pan-
demisi sirasinda basariyla uygulanmis olan telesaglik modelinin
anlatilmasi amaclanmustir.

Gere¢ ve Yéntem: istanbul Tip Fakultesi (iTF), Turkiye'de ilk
dogrulanmis COVID-19 vakasinin tespit edildigi bir Universite
hastanesidir. ITF'de COVID-19 tanisi almis ve ayaktan veya ya-
tarak tedavisi diizenlenen hastalarin hastaneden ayrilisindan iti-
baren 21-28 gunlik bir telesaglik izlemi yapilmistir. Bu hizmetin
orneklerinden farki bizzat hekim tarafindan uzaktan poliklinik
izlemi olarak sunulmasidir ve web-tabanli, IP bilgi-iletisim tekno-
lojisi kullanilmigtir.

Bulgular: 15 Mart-1 Temmuz 2020 tarihleri arasinda tele-saglik hiz-
metiile 1.042 kisinin en az bir izlemi yapilmis olup 860 hastanin ise
21 glin ve Uzerinde izlemi 26 hekim tarafindan gerceklestirilmistir.
Hekimler tarafindan bu sirecte toplam 11.736 ¢cagn yapilmis ve
bu cagrlarin 7.342'si cevaplanmistir. Ayrica hastalar tarafindan da
toplam 1.086 arama yapilmistir. Hasta basina medyan arama sayisi
4 (1-23) ve tamamlanan aramalarin medyan suresi 2,8 dakika ola-
rak saptanmistir (<1-50 dakika). Bu izlemlerde hastalar izolasyonun
onemi hakkinda da bilgilendirilmistir. Hastalarin cogu bu takipler-
den memnuniyetini arayan hekime tesekkir ederek ifade ettiler.

Sonug: COVID-19 gibi bir pandemide telesaglik hizmetinin tani
sonrasi hastaneye yatis olmaksizin takip edilebilecek hastalarda
tedavi ve izolasyon &nlemlerine uyumu arttiracagi séylenebilir.
Telesaglik, hastaneye yatis gerektirebilecek semptomlari erken
fark edip bu hastalann ihtiya¢ duyduklari bakimi almalarini sag-
layacaktir. Tum bu durumlar géz éniine alindiginda bu yaklagim
daha yaygin olarak benimsenmelidir.

Anahtar Kelimeler: COVID-19, tele-saglik, teletip, Tirkiye
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INTRODUCTION

Since appearing in China, the COVID-19 pandemic has
affected millions of people worldwide, including people
in Turkey. It seems that it will continue to do so until an
effective treatment or vaccine is discovered. Since an-
tiquity, humanity has faced many pandemics caused by
infectious agents. In this and coming centuries, we may
face more pandemics due to zoonotic diseases caused
by existing or novel agents.

On the other hand, our technological age is opening
doors to new opportunities in the fight against micro-
organisms, such as telehealth. Telehealth, or e-health, is
the use of information and communication technologies
for the diagnosis and treatment of medical conditions, as
well as for health promotion and disease prevention (1).
These systems encompass a wide spectrum of applica-
tions, from obtaining information from healthcare profes-
sionals to remote patient monitoring by having patients
measure various health parameters such as blood pres-
sure, oxygen saturation, pulse, temperature, and blood
glucose in their homes and sending the data to health-
care professionals (2). The use of telehealth in healthcare
services reduces the risk of healthcare associated infec-
tions in older and chronically ill patients due to repeated
follow-up appointments and prevents unnecessary hos-
pital/emergency admissions by people who are healthy
or have mild infections (3).

The use of data communication technologies in the de-
livery of healthcare services is increasing, and successful
examples of their use in infectious diseases have been re-
ported in the last 10 years. Telehealth services have also
been used to perform contact tracing during the Ebola
epidemic and to provide consultation in SARS and influ-
enza epidemics (4).

During the COVID-19 pandemic, it was determined that
disease transmission occurs primarily through contact
and droplets and that asymptomatic individuals also play
a role in transmission (5, 6). This demonstrates the need
to first reduce contact number and duration, followed by
the use of personal protective equipment, waste man-
agement, and hygiene measures (7). Telehealth is ideally
suited to these features of the pandemic and as a result,
delivery of telehealth services has been increased world-
wide as well as in Turkey during the pandemic. In Turkey,
the use of digital systems in health began with a national
action plan developed in the early 2000s (8). Since then
they have been widely used, especially in the field of
imaging. For the COVID-19 pandemic, the Ministry of
Health (MoH) provided patient and contact tracing us-
ing two electronic monitoring systems, the Public Health
Management System (PHMS) and Contact and Isolation
Tracing System. All possible/confirmed COVID-19 pa-
tients were recorded in the PHMS by hospitals which pro-

vided diagnostic and treatment services and using these
records, primary health care professionals were able to
identify patients’ close contacts to ensure isolation and
generate a transmission tree.

The goal in COVID-19 pandemic management in Turkey
was to prevent the demand for healthcare services to
exceed the capacity of the healthcare system (9). As for
the hospitals that would treat COVID-19 patients, those
with at least two specialists each in the fields of Infectious
Diseases and Clinical Microbiology, Pulmonary Diseases,
and Internal Medicine and with level three adult intensive
care beds were designated as “the pandemic hospitals”
(10). Which services would be provided in primary care
and at pandemic hospitals were organized based on the
COVID-19 guidelines updated regularly by the MoH and
used since the start of the pandemic. In the management
of patients with suspected or confirmed COVID-19, pa-
tients who are discharged from hospital after treatment
or who are treated at home have been followed up by
primary family physicians and district health directorates
until their isolation period is completed. Moreover, trac-
ing, isolation, and screening of these patients’ contacts
and their follow-up until completing their isolation pe-
riods are conducted by district health directorates (11).

In the pandemic hospitals, patients with suspected
COVID-19 undergo diagnostic tests and treatment is
planned for those whose diagnosis is confirmed. Patient
management is based on the MoH treatment algorithm.
The guideline recommends inpatient treatment for pa-
tients with tachypnea (>24 beats/min), oxygen saturation
<93% in room air, imaging findings of bilateral pneumo-
nia, and signs of poor prognosis in blood tests (lympho-
cyte <800/uL or C-reactive protein >10 or ferritin >500
ng/mL or D-dimer >1000 ng/mL) and outpatient care for
patients with uncomplicated/mild disease (12).

Istanbul Faculty of Medicine and the pandemic

Istanbul Faculty of Medicine (IFM) is a university hospi-
tal where the first confirmed case of COVID-19 in Turkey
was detected. With the interventions conducted and pi-
oneered during the pandemic, it has become one of the
leading institutions in Turkey for hospital-level pandemic
management. Following the first case detected at IFM
on March 11, 2020, a total of 1,572 cases were diagnosed
and treated as COVID-19 till June (13). In terms of disease
management, patients diagnosed as having COVID-19
were either treated as inpatients or outpatients based
on their clinical presentation and test results. The most
important way to reduce the transmission of COVID-19 is
to limit contact (7). Accordingly, in an application not pre-
viously used in Turkey, our hospital used digital communi-
cation tools for patient management and follow-up for 28
days after discharge or home treatment. These patients
still continue to be monitored quarterly in a dedicated
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COVID follow-up outpatient clinic established in our hos-
pital. In this study, we aimed to present the details of a
successfully implemented telehealth model in the univer-
sity hospital during the COVID-19 pandemic.

MATERIALS AND METHODS

This article describes the organizational processes of the
telehealth service model applied in the COVID-19 pan-
demic in a university hospital.

Telehealth at IFM

The telehealth service at IFM was planned to perform
outpatient clinic follow-up of patients who presented to
IFM and were subsequently treated at home and after
discharge for patients who were hospitalized and treated
in IFM, provided by the physician using web-based, IP
information/communication technology. The aim of this
service was to prevent unnecessary hospital admissions
by maintaining continuity of care for confirmed COVID-19
patients, as well as avoid delays in case they required ad-
mission to the emergency department.

Telehealth implementation

Preparation phase

The process of implementing telehealth at IFM started
in March 2020 and was coordinated and managed by
the Department of Public Health. First, a management
team was established, and leader and assistant faculty
members were identified to be in charge of the system.
A coordinator from the information technology unit was
designated for the telehealth system infrastructure re-
quirements. The leader and assistant faculty members
prepared the COVID-19 follow-up protocol, the histo-
ry and follow-up forms, and trained the physicians who
would be delivering telehealth services, prior to its im-
plementation. While creating the history form and de-
termining follow-up duration, a faculty member from the

Table 1: Administrative process

Department of Infectious Diseases and Clinical Micro-
biology was consulted and the guidelines published by
the Ministry of Health were considered. The participating
physicians were trained on using the system, communi-
cation skills, and the algorithm to apply. Resident physi-
cians (n=26) were appointed under the supervision of fac-
ulty member physicians from the department (n=5). This
task-sharing aimed to facilitate rapid feedback about pa-
tients’ potential health problems in daily follow-up, the
generation of daily reports for each followed patient at
the end of the day, and process evaluation. This process
worked almost like online daily round visits. Two pulmon-
ologists in the team undertook responsibility for interven-
ing in cases requiring consultation. Considering the pa-
tients’ ages and internet access, the decision was made
to provide the service via a web-based phone system to
make the system inclusive of all patients. The prepara-
tion, implementation, and evaluation of telehealth man-
agement were performed according to the administra-
tive process shown in Table 1.

Implementation

The algorithm shown in Figure 1 was used to ensure the
standardization of telehealth calls. When using the histo-
ry and follow-up form, in the first interview the patients
were asked about their sociodemographic characteris-
tics, habits, physician-diagnosed chronic diseases, regu-
larly used medicines, and contact and travel history. In
subsequent calls, the physicians questioned the patients
about their symptoms and compliance to isolation mea-
sures and provided information about their health status
and isolation (14).

To enrol in the telehealth system, the patients were first
informed that the follow-up team would contact them af-
ter they had left the hospital, and their written consent
was obtained. The contact information and electronic
health records of consenting patients were reported to
the home follow-up coordinator in accordance with the

Establishing a telehealth management team

Identifying and training the team of service providers

Ensuring patients are called from an institutional line
Ensuring patients are called by the same physician
Not imposing any additional costs to patients

Reporting and evaluating daily patient follow-ups

Determining the scope of the provided healthcare services
Creating history and follow-up forms to be used while providing the healthcare service

Installing software on physicians’ computers for use of the web-based phone system
Obtaining patients’ verbal consent to be included in the service at time of hospital presentation

Providing consultation if patients need information from specialists related to the disease
Providing patients the telephone numbers of physicians to address social and psychological impacts

Organizing periodic evaluation meetings of the telehealth follow-up team
Preparing weekly reports and informing the hospital administration about the process and cases
Increasing adherence to isolation precautions and treatment among COVID-19 patients
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Personal Data Protection Law and the Patients’ Rights
Act. A pool of patients was generated, and a physician
was appointed to follow-up each patient for 21-28 days.
A follow-up frequency was determined based on the
presence and severity of active symptoms. Older pa-
tients, patients with comorbid diseases, and those with
ongoing active symptoms were followed up daily, while
patients who were in a stable condition and those with
no active symptoms and in good general condition were
followed up weekly.

Evaluation
After the resident physician followed up the COVID-19
patients receiving the telehealth service, they prepared a

summary report at the end of the day to present to the su-
pervising physician. The supervising physician monitored
the process by providing daily feedback to the residents
specific to each patient. Moreover, patient data was col-
lected in a common file without including patient names
and was presented weekly to hospital administration to
facilitate the process management. In addition to basic
descriptive information, these reports included informa-
tion such as weekly changes in the patients’ symptoms.

RESULTS

During the telehealth calls, the “patient follow-up algo-
rithm” was used and the patients were followed by using
the "history and follow up forms” (Figure 1). Between

Record known information in the history form;
Eva!uate Discharged patient? Home-treated patient?
Pat|ent . Available history? Diagnosis (PCR/CT positive)
information Treatment received, risk factors, etc.
Make sure the patient Introduce yourself, Remind the
n Call.the > can hear you | | provide information | —3] patient that calls
prnent about the institution are recorded
Conti.nue to th.e ne.xt Confirm the patient’s
ShEQIFhe patiBatis identifying information
available to talk
If alarm Refer patient to hospital via
Ask about symptoms™ are ambulance or self-transport
n Start the symptoms / present depending on clinical condition
interview [ onthe
history form \
If alarming Check the isolation measures
symptoms' not on the history form
present
Evaluate Ask about Ask about Ask about Ask isolation
n the »| sociodemograp »| contact risk factors adherence
fant’ Ll > —>1
patient’s hic data on the history on the on the on the
condition history form history form history form history form
Inform the patient ; ;
Evaluate - Evaluate the | when they wil | Provide the patient
u the >| patient’s receive a response >| 2 contact telephone
patient questions if consultation is number

Figure 1: Telehealth patient follow-up algorithm
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March 15 and July 1, 2020, a total of 1,207 individuals
were enrolled in follow-up and 1,042 individuals were
followed up at least once by the 26 physicians provid-
ing the telehealth service. Of the 165 individuals not fol-
lowed up, 109 could not be reached by phone number
they provided, 40 could not be followed for reasons such
as hospitalization, and 16 declined to participate despite
having initially given verbal consent. Of these 1,042 pa-
tients, there were 860 patients who have been followed
up for 21 days or more. Of the 182 patients who were
followed up for less than 21 days 36 were hospitalized,
32 declined to continue the follow-up, 4 died, and 110
left the follow-up early due to other reasons related to
the patient.

A total of 11,736 calls were made by the physicians and
7,342 of those calls were answered. The number of calls
per patient was 4 (1-23). The median duration of the com-
pleted calls was 2.8 min (<1-50 min). In addition, the pa-
tients were also able to call the physician, and a total of
1,086 such calls were made by 302 patients.

The scope of the telehealth service included medical
care, diagnosis, consultation, and treatment, as well as
health education and providing patients with medical
information they wanted to learn about. In this regard,
in addition to recording the patients’ histories and mon-
itoring their symptoms and isolation, the patients were
also educated about the drugs they were using to treat
COVID-19. When required, coordination was established
between the patient and primary care physician. To ad-
dress social needs, communication was established be-
tween the patients and teams volunteering in their areas.
Patients requiring psychological support were referred
to a free psychological counselling service provided by
Provincial Directorate of Health. During these follow-ups,
the patients asked questions such as when their isolation
would end and how they would understand if they had
recovered, and they asked for help learing their PCR
test results. In particular, patients were informed about
the importance of isolation and what precautions to
take in crowded families. Most of the patients expressed
their satisfaction with these follow-ups by thanking the
calling physician. For instance, a physician made the fol-
lowing report about a patient with mild symptoms who
was scheduled for less frequent calls: “...they were very
happy to be called, they said they wanted to be called
every day, as if they were bored and overwhelmed. | am
planning to call them tomorrow, too, and ask how they
are doing.”

DISCUSSION

During a pandemic, rapid increases in patient numbers
and emergency admissions are a threat to health systems
and, most importantly, to healthcare providers. The guid-
ance provided remotely by professionals in telehealth

services is important because it prevents unnecessary
emergency admissions and thereby reduces the patient
burden. On the other hand, it will reduce the infection
risk to healthcare professionals as well as their patient
load (3, 15, 16). Thus, in situations such as the COVID-19
pandemic, it can be used successfully in hospital and
home-based service delivery models.

The fact that the telehealth service provided by our hos-
pital was free of charge was an advantage that increased
patient adherence. No payment was made to the service
providers. This decreased the motivation of the partic-
ipating resident physicians during the process. Howev-
er, in many countries, healthcare delivered by telehealth
services has been or is being integrated into remunera-
tion systems using different approaches (17, 18). In our
country and many other countries without this integra-
tion, including telehealth services in the health insurance
reimbursement system may be a solution to this problem
(3,15).

In the telehealth system, the patient’s active participation
in the process is important. Health data obtained from
patients are recorded solely on the basis of self-report.
Ensuring that measurements such as blood glucose,
temperature, and blood pressure made by the patients
are seen by the physician via an integrated system will
facilitate objective decision-making (3, 15). Disease du-
ration is long in chronic conditions. Therefore, patients
can self-monitor via simple measurements such as blood
pressure and blood glucose levels, and this information
can be used in telehealth. In acute diseases, however, it
is not always possible for patients to reach the necessary
knowledge level in a short amount of time and be able
to perform critical measurements. In such acute cases,
management depends heavily on the person’s age, edu-
cation, health literacy, and level of technology use. Espe-
cially for individuals able to use smartphones and appli-
cations, communication has become easier. Those who
do not use such technologies are able to describe some
of their symptoms as better or worse than the day before.

There may occasionally be problems ensuring that pa-
tients trust the system. Such problems were also encoun-
tered in this study and were overcome by informing the
patients before they left the hospital that they would be
called for follow-up and ensuring that the patients were
called from an institutional line and by the same physi-
cian each time.

In a pandemic such as COVID-19, expecting telehealth
services to completely replace face-to-face care is not
reasonable in terms of the patient-physician communi-
cation and ethical considerations. However, it can be said
to increase adherence to treatment and isolation precau-
tions among patients with diseases that require follow-up
without hospitalization after diagnosis. Telehealth will
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also enable critical patients to receive the care they need
by preventing unnecessary hospital admissions, and
therefore this approach should be more widely adopted.
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ABSTRACT

Objective: Studies on the actions of exogenous agmatine in ex-
perimental models have shown its anti-convulsant effects. How-
ever, there are no findings regarding the influence of agmatine
on absence epilepsy. Therefore, we investigated the effects of
the agmatine in the occurrence of spike-and-wave discharges
(SWDs) in the Wistar Albino Glaxo Rijswijk rats (WAG/Rij) model
of genetic absence epilepsy.

Materials and Methods: Three different doses (20, 40 or 80
mg/kg) of agmatine or saline were administered intraperito-
neally to the adult WAG/Rij rats, and electroencephalography
(EEG) was recorded for 2.5 hours. The number and the mean
and cumulative durations of SWDs were measured. The SWD
frequency characteristics were quantified by means of average
power-spectra of the first 2" segments of the SWD complexes
before and after the effective dose of agmatine.

Results: Agmatine, administered 80 mg/kg systemically, tempo-
rarily increased the number and cumulative duration of SWDs
compared with saline injected WAG/RIj rats. This effect of agma-
tine, however, was not associated with any change in the frequen-
cy characteristics of the SWD complexes. There was no effect on
neither the incidence nor the cumulative duration of SWDs when
agmatine administered in lower doses (20 or 40 mg/kg).

Conclusion: Higher doses of agmatine temporarily and slightly in-
crease the incidence of SWDs in WAG/Rij rats, which may suggest its
possible aggravating activity in absence epilepsy patients through
its activity on adrenergic, serotonergic and AMPA receptors.

Keywords: Agmatine, absence epilepsy, wistar albino glaxo
rijswijk rats

OZET

Amag: Deneysel modellerde yapilan arastirmalar ekzojen ag-
matinin anti-konviilzan etkilerinin oldugunu gostermistir. Ancak,
agmatinin absans epilepsisi Uzerindeki etkisine dair herhangi bir
veri bulunmamaktadir. Bu ¢alismada, agmatinin absans epilepsi-
nin genetik bir modeli olan Wistar Albino Glaxo Rijswijk (WAG/
Rij) irki sicanlarda Diken-ve-Dalga Desarjlar (DDD) Uzerine olan
etkilerini aragtirdik.

Gereg ve Yéntem: Yetiskin WAG/Rij sicanlarda periton icine 3
farkli doz agmatin (20, 40 ya da 80 mg/kg) ya da serum fizyolojik
uygulandi ve 2,5 saat boyunca elektroensefalografi (EEG) kayde-
dildi. Elde edilen EEG kayitlarinda DDD’lerin sayisi, ortalama ve
kimulatif streleri degerlendirildi. DDD'lerin frekans &zellikleri,
etkili agmatin dozundan &nce ve sonra, DDD aktivitesinin ilk iki
saniyelik bélimlerinin ortalama glic spektrumlar hesaplanarak
karsilastinildi.

Bulgular: WAG/Rij siganlara sistemik olarak uygulanan 80 mg/kg
agmatin DDD’lerin sayisini ve kimulatif stresini serum fizyolojik
uygulanan gruba goére gegici olarak arttirdi. Ancak, agmatinin
bu etkisi DDD'lerin frekans o6zelliklerindeki bir degisiklikle iligki
bulunmadi. Daha dustk dozlarda uygulanan agmatin (20 veya
40 mg/kg) ise DDD'lerin sayi ve siresine degisiklige yol agmadi.

Sonug: Yiksek doz agmatin WAG/Rij irki sicanlarda DDD insi-
dansini gecici olarak arttirmaktadir. Bu sonuglar, agmatinin ab-
sans epilepsisi hastalarinda adrenerjik, serotonerjik ve AMPA re-
septorleri aracilidiile olasi bir kotilestirici etki gosterebilecegini
isaret etmektedir.

Anahtar Kelimeler: Agmatin, absans epilepsi, wistar albino
glaxo rijswijk irki sicanlar
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INTRODUCTION

Typical absence seizures are accompanied by regu-
lar, synchronous, bilateral spike-and-wave discharges
(SWDs) in the electroencephalogram (EEG) and occur
in various genetic generalized epilepsy syndromes such
as childhood absence epilepsy and juvenile absence
epilepsy (1). The fully inbred strain Wistar-Albino-Glaxo
from Rijswijk rats (WAG/Rij) is a well-validated model of
generalized genetic epilepsy, and it has been developed
to particularly model the childhood absence epilepsy (2).
All individuals of this strain exhibit spontaneous SWDs
in the EEG similar to those in human absence epilepsy
(1,3). This strain has been widely used in studies that aim
to elucidate neurobiological mechanisms of SWDs and
epileptogenesis and to evaluate the action mechanisms
of antiepileptic drugs (2,4).

Electrophysiological and EEG—MRI studies in genetic
rodent models and human subjects revealed that SWDs
are generated within the cortico-thalamo-cortical neuro-
nal networks (1,4,5). Animal models demonstrated that
SWDs begin within the focal, hyperexcitable area within
deep layers of the perioral somatosensory cortex (S1po)
before propagating to the thalamic nuclei (6,7). Elec-
trophysiological studies have shown that sensory relay
nuclei of the thalamus such as the ventral-postero-me-
dial (VPM) and the posterior thalamic nuclei (Po) and the
GABA-ergic reticular thalamic nucleus (RTN), the main
inhibitory nucleus of the thalamus, seem to play major
roles in the generation of SWDs (2,8). The thalamus is re-
ciprocally connected with the cortex through glutamater-
gic excitatory pathways, while both thalamo-cortical and
cortico-thalamic pathways have collateral glutamatergic
projections to the GABA-ergic RTN (2,4). Due to this neu-
rochemical profile, both ionotropic and metabotropic
receptors of both neurotransmitter systems are widely
expressed in the cortex and the thalamus, and strongly
influence the occurrence of SWDs (2,4,9,10). However, it
has also been demonstrated that monoamines such as
noradrenalin, adrenalin and serotonin also modulate the
cortico-thalamo-cortical circuitry, hence affecting the oc-
currence of SWDs (1,11-13).

Agmatine, an endogenous polyamine naturally synthe-
sized from amino acid L-arginine by the enzyme arginine
decarboxylase, is found in the synaptic terminals and cy-
toplasm of neurons and has been suggested to modulate
many ion channels, receptors and downstream signaling
pathways (14-16). Although daily diet provides only small
amounts of polyamines, high levels of agmatine are pres-
ent in fermented alcoholic beverages and in protein-rich
foods (17). Agmatine activates G-protein coupled recep-
tors (GPCRs), including a2-adrenergic (a,4Rs) and seroto-
nergic (5-HT, s and 5-HT,) receptors. In addition to its in-
teraction with AMPA type glutamate receptors (AMPAR)

and blocking effect on NMDA type glutamate receptors
(NMDARy), it may also inhibit voltage-dependent calcium
channels and nitric oxide synthase (NOS) (15,18-20).

Exogenous agmatine administration in experimental
models revealed its neuroprotective effects in various
neurological disorders (15). In addition to its anti-de-
pressant, anti-oxidant and anti-inflammatory activity, ag-
matine also plays an anti-convulsant role against penty-
lenetetrazole (PTZ), maximal electroshock seizure (MES)
and glutamate-induced seizure models in rodents (14,20-
22). However, there are no findings about the influence
of agmatine in absence epilepsy. Considering its modu-
latory action on multiple neurotransmitter receptors and
ion channels that may play a role in the pathophysiology
of SWDs, we investigated the effects of agmatine on the
SWDs in WAG/Rij rats.

MATERIALS AND METHODS

Animal subjects and drugs

Adult male WAG/Rjj rats (6-8 month-old, weighing 240-
350 g) from the breeding colony of the Experimental Med-
ical Research and Application Center of Kocaeli University
were used in the experiments. The animals were housed
under standard laboratory conditions on a 12/12 h light/
dark cycle (lights on at 7:00 a.m.) at 21+2°C and were al-
lowed for free access to food and water in groups of 3-4
rats per cage. All experimental procedures were per-
formed in accordance with the regulations of the Animal
Research Ethics Committee in Turkey (Date: 06.06.2006,
No0:26220) and approved by Kocaeli University Animal Re-
search Ethics Committee (protocol no: 1/3-2010).

The rats were randomly assigned in four groups (n=9,
each group) in order to evaluate the dose-dependent ef-
fects of agmatine on the occurrence of SWDs. Group-1
(Saline) was treated with physiological saline only;
Group-2 (Ag-20) received 20 mg/kg, Group-3 (Ag-40) 40
mg/kg and Group-4 (Ag-80) 80 mg/kg agmatine. Agma-
tine sulphate (Sigma-Aldrich, St. Louis, MO, USA) was
dissolved in physiological saline at the concentration of
20, 40 or 80 mg/ml on the day of the experiment. Drugs
or saline were injected intraperitoneally (1 ml/kg; ip) by
using needles of 27G. The doses of agmatine are based
on the previous report (23).

Stereotaxic surgery

Stereotaxic surgery was performed as previously report-
ed (24). Briefly, rats were anesthetized with ketamine (100
mg/kg, ip) and xylazine (10 mg/kg, ip). When rats were
fully anesthetized, the head was placed in a stereotax-
ic frame (Stoelting Model 51600, Stoelting Co., IL, USA)
with the skull surface flat and bregma at 0 mm. Epidural
recording electrodes (MS333/2A,; Plastic One, USA) were
implanted on the frontal cortex (AP+2.0 mm and L+3.5
mm from bregma), occipital cortex (AP-6.0 mm and L+4.0
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mm from bregma), and the ground electrode was placed
on the cerebellum after a longitudinal incision was cut
over the skull. The electrodes were fixed to the skull with
dental acrylic. All coordinates were obtained from the
stereotaxic atlas of Paxinos and Watson (25). Following
stereotaxic surgery, the animals were housed singly in
Plexiglas cages and were allowed a one-week recovery
period prior to EEG recordings.

EEG recording and analysis

One day before the experiment, the rats were habituat-
ed to the EEG recording system. The next day, after a 30
min adaptation period, the baseline EEG was recorded for
one hour. Rats were injected with either a single dose of
saline or with 20 mg/kg, 40 mg/kg or 80 mg/kg agmatine.
The EEG was recorded continuously 150 min after the in-
jections. To avoid the effects of circadian rhythm on the
occurrence of SWDs, EEG recordings of all animals were
performed at the same time of the day (between 9.00 a.m.
and 12.30 p.m). The electrical activity of the cortex was
amplified using Powerlab 8S System (ADI Instruments, UK)
BioAmp ML-136 module, filtered between 0.3 and 120 Hz,
digitized at 1000 samples/s and recorded via LabChart v7.

A SWD complex was identified if its duration was lon-
ger than first second with a characteristic train of sharp
large-amplitude spikes and slow waves (26). The first and
last spike of an SWD complex with an amplitude at least
twice the background amplitude of EEG was accepted
as the SWD onset and offset. The number and mean du-
ration of SWDs was measured for five periods of 30 min
within the 150 min after the injection of the saline or the
agmatine. The cumulative durations of SWDs were calcu-
lated as the sum of the individual durations of all SWDs
present over 30 min intervals. The baseline SWDs were
analyzed over one hour period, divided into two 30 min
intervals. The sum of the two 30 min intervals was accept-
ed as baseline level.
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The spectral characteristics of SWDs were analyzed by
computing the power spectra computed by using the
Fast Fourier Transform (FFT) (The MathWorks MATLAB
9.5, Natick, USA) (27). The average power-spectra of the
first 24 segments of the SWDs were computed for ran-
domly selected 15 SWD complexes of each animal in
each group.

Statistical analyses

All statistical analyses were performed with GraphPad
Prism version 8.00 (GraphPad Software, San Diego, USA).
Data were assessed for normality using a Shapiro-Wilk
normality test. Results found to be normally distribut-
ed (p>0.05) were expressed as mean+SEM. A two-way
ANOVA (two factors: "Group” and “Time") followed by
the post-hoc Bonferroni tests was used to analyze the
number, mean duration and cumulative duration of SWDs
among six-recording intervals and four experimental
groups. For the comparison of the SWD spectra before
and after the administration of the effective dose of ag-
matine (80 mg/kg) was carried out by a paired Student’s
t-test. The level of statistical significance was considered
to be p<0.05. The results are presented as “FDFn, DFd =
F value, p value” for ANOVA and “p value” for post-hoc
Bonferroni and t-tests.

RESULTS

All WAG/Rij rats displayed characteristic 7-9 Hz SWD
complexes in their baseline EEG recordings (Figure 1). As
seen in Figure 2 and 3, the number (measured as event
number per 30 min period) and the cumulative duration
of SWDs decreased over time in all conditions includ-
ing saline injected group (Time effect: F (5,192)=27.91,
p<0.0001; F (5,192)=22.67, p<0.001, respectively). There
was also a significant effect of the group on both the num-
ber of SWDs and the cumulative duration of SWDs (Group
effect: F (3,192)=5.426, p=0.0013 and F (3,192)=3.876,
p=0.01, respectively). The post-hoc Bonferroni tests
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Figure 1: The representative electrographic pattern of an SWD recorded from the right cortex in a
WAG/Rij rat. Voltage/time scale 0.2 mV/1 sec. R Cx: Right cortex
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Figure 2: The effect of agmatine on the number of
SWDs. The statistical analysis revealed a significant differ-
ence among four groups (Group effect: F (3,192)=5.426,
p=0.0013). The post-hoc Bonferroni tests showed that
this difference was due to the higher number of SWDs
during the 30-60 min and 60-90 min post-injection re-
cording periods (p=0.0292) than saline treated WAG/Rjj
rats. Data are expressed as mean=SEM. *: p<0.05
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Figure 3: The effect of agmatine on the cumulative du-
ration of SWDs. The statistical analysis revealed a sig-
nificant difference among four groups (Group effect: F
(3,192)=3.876, p=0.01). The post-hoc Bonferroni tests
showed that this difference was due to the higher num-
ber of SWDs during the 30-60 min post-injection record-
ing periods (p=0.0205) than saline treated WAG/Rij rats.
Data are expressed as mean+SEM. *: p<0.05

showed that the first effect was due to the higher number
of SWDs during the 30-60 min and 60-90 min post-injec-
tion recording periods (p=0.0292, p=0.0484, respective-
ly) than saline treated WAG/R]j rats. In line with this, the
group effect on cumulative duration of SWDs was also
due to the higher values obtained in the Ag-80 group
compared with the saline group during the 30-60 post-in-
jection recording period (p=0.0205). No difference was
observed among the groups in terms of the mean dura-
tion of SWDs (Group effect: F (3,192)=2.409, p=0.0684)
(Figure 4).
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Figure 4: The effect of agmatine on the mean duration
of SWDs. No difference was observed among the four
groups (Group effect: F (3,192)=2.409, p=0.0684). Data
are expressed as mean+SEM
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Figure 5: The power spectra of the first 2 s of the SWD
complexes in the baseline and the 30-90 min post-injec-
tion periods of the Ag-80 group

For the effective dose of agmatine, which introduced
significant increase in the SWD number and cumulative
duration, the frequency characteristics of the SWDs in
the baseline and the 30-90 min post-injection periods
of the Ag-80 group were compared (Figure 5). The peak
frequency in the power spectra computed by averaging
the FFT magnitudes of the first 2" of 15 SWD segments
in each condition was 8.83+0.12 Hz for baseline EEG and
8.61+0.14 Hz for SWD segments recorded 30-90 min after
80 mg/kg agmatine injection. Paired t-test revealed no
significant difference in the SWD frequencies between
both periods (p=0.225).

DISCUSSION

All WAG/RIj rats displayed characteristic 7-9 Hz SWD
complexes in their baseline EEG recordings and a de-
crease in the number, and cumulative duration of SWDs
was observed in all treatment groups including the in-
jection of saline or various doses of agmatine along
the 150 min EEG recordings. Such phenomenon was
previously described in genetic absence epilepsy rats,
and is assigned to the circadian change of the vigilance
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state along the day that influences the number of SWDs
(3,28,29). In order to exclude such circadian effect, post-
hoc comparisons were carried out between each of the
agmatine administered groups and the saline applied
control group, which displayed that agmatine, adminis-
tered 80 mg/kg systemically, temporarily increased num-
ber (30-90 min after injection) and cumulative duration
(30-60 min) of SWDs compared with the saline injected
WAG/RIj rats. This effect of agmatine, however, was not
associated with any change in the frequency characteris-
tics of the SWD complexes.

Studies in genetic absence epilepsy models suggested
that AMPAR; are recruited during absence seizures (4).
Intracerebroventricular (ICV) injection of AMPA dose-de-
pendently increased the incidence of SWDs (30,31),
whereas ICV injection or focal administration of AMPAR
antagonists into STpo (initial site of SWDs) or RTN induced
a dose-dependent decrease in the incidence and dura-
tion of SWDs in WAG/Rjj rats (2,30). Moreover, elevated
AMPAR proteins, GluA1 and GluA2 in the somatosensory
cortex plasma membrane of Genetic Absence Epilepsy
Rats from Strasbourg (GAERS), another genetic model of
absence epilepsy, have been reported, which suggested
their contribution to hyperexcitability in somatosensory
cortex and therefore to SWD generation (32). Agmatine
is a neuromodulator capable of interacting with sever-
al types of glutamate receptors (20). For example, rapid
antidepressant actions of agmatine have been shown to
involve activation of AMPAR; due to the fast increase in
AMPAR subunit GluA1 (33). Therefore, such a modulatory
effect of agmatine on AMPARs may play a role in the ag-
gravating effect of higher doses of agmatine on SWDs in
our study.

Additionally, exogenous agmatine is able to increase
monoamines and subsequently activate multiple post-
synaptic GPCRs, including a,sRs and 5-HT, s receptors,
which couple to a variety of second messenger systems
(14,34). The anti-convulsant effects of agmatine have
been found to be associated with its effects on a,,Rs in
addition to NMDARs and NO in PTZ induced seizures
(14,22). In contrast to this effect, the a,,Rs agonist clon-
idine inhibits the release of noradrenaline, and it has
been reported that this leads to increased incidence
and duration of SWDs in a dose-dependent manner in
WAG/Rij rats (13). On the contrary, the a,,Rs antago-
nist atipamezole is reported to cause a dose-depen-
dent suppression of SWD activity in GAERS rats (11).
The effects of agmatine on the convulsive vs. absence
seizures in opposite directions, in terms of suppressing
convulsive seizures in contrast to aggravating absence
seizures, may depend on this mechanism associated
with the a,Rs. Finally, activation of 5-HT,, receptors
by receptor agonists or increase in endogenous 5-HT
concentration has been reported to cause dose depen-

dent increase in the cumulative duration and number
of spike-wave discharges while ICV injection of 5-HT,,
receptor agonist causes dose dependent increase in
WAG/RIj rats (12,35). Hence, the agmatine effect on
5-HT,, receptors may also contribute to its aggravating
activity on SWDs.

In contrast to the above mentioned mechanisms, how-
ever, agmatine can act as an NMDAR antagonist and
NOS inhibitor (14,20). These effects would be expect-
ed to result in the suppression rather than aggravation
of the SWDs as both competitive and non-competitive
antagonists of NMDARs reduce the number of SWDs
in WAG/Rij rats (10,36). To the contrary, injections of
NMDA increase the number of SWDs (10). Additional-
ly, agmatine inhibits all isoforms of NOS, and reduces
production of the neuromodulator NO (19,20), and it
is known that NO donors and biological precursor of
NO increase the incidence of SWDs in WAG/RIj rats
whereas inhibitors of neuronal NOS decrease the num-
ber of SWDs (37,38). While agmatine is known as a po-
tent NMDAR antagonist and NOS inhibitor, the report
on that 5-HT,, receptor agonists counterbalance the
decrease in number and duration of SWDs caused by
NMDA antagonists (35), point to the importance or
weight of other mechanisms in SWD generation. With-
in such a framework, present findings may indicate that
agmatine’s effects at high doses on multiple other re-
ceptor types including the 5-HT,,, a,,Rs and AMPARs
dominate those of the NMDARs and NOS inhibition on
SWD generation.

Summing up, the present study shows that the higher
doses of agmatine temporarily and slightly increase the
incidence of SWDs in WAG/RIj rats, which may suggest
its possible aggravating activity in absence epilepsy pa-
tients through its activity on adrenergic, serotonergic and
AMPA receptors.
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ABSTRACT

Objective: Spinal muscular atrophy is a lower motor neuron dis-
ease, but other parts of the body could be affected. This study
compared bone mineral density with bone metabolism and
physical growth rates in patients diagnosed with spinal muscular
atrophy type 2 and type 3.

Materials and Methods: Twenty-six patients with spinal muscu-
lar atrophy were included in the study (15 patients for type 2 and
11 for type 3). Weights and heights of patients were measured,
standard deviation scores were determined, and the body-mass
index was calculated. Motor function and pubertal assessment
were performed. Serum calcium, phosphorus, alkaline phos-
phatase, parathormone, and 25-hydroxyvitamin vitamin D levels
were compared. Spine radiography for scoliosis and bone densi-
tometry for bone mineral density were performed, and volumet-
ric bone mineral density was calculated for age and sex.

Results: Medians of height standard deviation scores were sig-
nificantly lower in type 2 patients. There was no difference be-
tween the two groups in terms of serum calcium, phosphorus,
alkaline phosphatase, parathormone, and 25-hydroxyvitamin D
levels. The ratio of scoliosis was higher in type 2 patients as was
its severity, but Z-scores of volumetric bone mineral density was
lower in the same group.

Conclusion: This study showed that bone mineralization and
growth rates were significantly lower in spinal muscular atrophy,
mainly in type 2. Further studies are needed to evaluate bone
health in spinal muscular atrophy patients.

Keywords: Spinal muscular atrophy, bone mineral density, bone
health

OzZET

Amacg: Spinal muskiler atrofi, alt motor néron hastaligidrr, an-
cak kemik saghdi ve diger bircok organ sistemi etkilenebilir. Bu
calismada, tip 2 ve 3 spinal muskuler atrofi tanisi alan hastalarda
kemik mineral yogunlugu kemik metabolizmasi ve fiziksel blyi-
me oranlari karsilagtirldi.

Gereg ve Yontemler: Calismaya spinal muskiler atrofisi olan 26
hasta dahil edildi (tip 2; 15, tip 3; 11 hasta). Hastalarin agirliklar
ve boylar dlculerek standart sapma skorlar belirlendi ve viicut
kitle indeksi hesaplandi. Motor fonksiyon ve pubertal degerlen-
dirme yapildi. Serum kalsiyum, fosfor, alkalen fosfataz, parat-
hormon ve 25-hidroksivitamin D seviyeleri karsilastirldi. Skolyoz
icin omurga radyografisi ve kemik mineral yogunlugu igin kemik
dansitometrisi yapilarak yas ve cinsiyete gore hacimsel kemik mi-
neral yogunlugu hesapland.

Bulgular: Tip 2 hastalarda medyan boy standart sapma skorlari
anlamli olarak daha disiiktii. iki grup arasinda serum kalsiyum,
fosfor, alkalen fosfataz, parathormon ve 25-hidroksivitamin D se-
viyeleri agisindan fark yoktu. Tip 2 hastalarda skolyoz orani ve
siddeti daha yiksek, volimetrik kemik mineral yogunlugu Z sko-
ru daha dusuktd.

Sonug: Bu calisma, kemik mineralizasyonunun ve biyiime oran-
larinin, ozellikle tip 2'de olmak Uzere, spinal muskiler atrofide
onemli dl¢lide daha distk oldugunu gostermistir. Spinal mus-
kiler atrofi hastalarinda kemik saghgini degerlendiren daha ileri
caligmalara ihtiyag vardir.

Anahtar Kelimeler: Spinal miskiler atrofi, kemik mineral yo-
Junlugu, kemik saghg
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INTRODUCTION

Low bone mineral density (BMD) and recurrent bone frac-
tures are an important problems in spinal muscular atro-
phy (SMA) patients (1). Various mechanisms are respon-
sible for these conditions. Immobility negatively affects
bone mineralization and results in low BMD, osteopenia,
and fractures (2, 3). Some studies on the relationship be-
tween the survival motor neuron (SMN) protein and os-
teoclast and bone remodeling have been published, but
data on bone health and indicators of bone involvement
in SMA patients remain limited (4). A recent study showed
that bone resorptions and vertebral fractures increased in
these patients and low levels of serum 25-hydroxyvitamin
D [25(0OH)D] and high levels of parathormone (PTH) were
observed (5).

In our study, we aimed to assess and compare patients
with SMA type 2 and type 3 in terms of bone mineral den-
sity, bone metabolism, fractures, localization and severity
of scoliosis, growth, and pubertal features. To achieve
this, both the volumetric method and biochemical anal-
ysis were used simultaneously to obtain reliable results
about bone health, and as such our study will contribute
to the literature.

MATERIALS AND METHODS

Patients

In this cross-sectional and single-centered study, 26 pa-
tients who had been followed up by the Department of
Pediatric Neurology and diagnosed with SMA, including
15 patients of type 2 and 11 of type 3, were enrolled.

The inclusion criteria were defined as follows: 1) 18
months to 18 years of age; 2) clinically and genetically
diagnosed as SMA type 2 and 3; 3) not having any chronic
disease except for SMA; 4) not receiving any treatment
that affects bone mineralization such as systemic steroids
or bisphosphonates; 5) not suffering from congenital
fractures. This study was approved by the Bioethics Com-
mittee of Istanbul University, Istanbul Faculty of Medicine
(Date: 24.10.2019, No: 1213). Written informed consent
was obtained from the parents.

Endocrinologic assessment

Height and weight were measured for all patients using a
wall-mounted or infant scale calibrated Harpenden Stadi-
ometer (Holtain Ltd.) and electronic scale (sensitivity of 0,1
kg). If children could not stand, the length was measured
from the heels to the top of the head, and weight was cal-
culated by subtracting the parental weight from the total
weight measured on the scale. An infant scale was used to
weigh children under two years and when patients could
not stand independently. Body mass index (BMI) was cal-
culated as [weight (kilogram)/height (meter)?]. According
to national data, the standard deviation score (SDS) of all

auxological measurements was calculated (6). Patients
were categorized as obese (BMI SDS >2), overweight (BMI
SDS between 1-2), normal-weight (BMI SDS between -2
and 1), and underweight (BMI SDS <-2) (7).

Marshall and Tanner’s staging were used to assess pu-
berty. The onset of puberty was defined as breast Tanner
stage 2 in girls and testicular volume of >4 ml in boys (8).
The pubertal assessment was performed by a pediatric
endocrinologist (EKO, APO, and FB). The rates of pre-
pubertal and pubertal patients were determined in both
groups, and volumetric bone mineral density (vBMD) was
compared according to these two categories.

Assessment of motor function

The patients’ motor function was evaluated according to
the ability to perform the activities itemised in the Ham-
mersmith Functional Motor Scale Expanded (HFMSE)
test (9). For each item, if the patient was unable to com-
plete it, the score was '0". If achieved, the degree of suc-
cess was scored as either '1" or '2". If all steps of the test
were achieved, the total score was 66.

Imaging of left hand and wrist and spine

X-rays of the patients’ left hands and wrists were taken. A
single observer assessed bone age (BA) according to the
Greulich Pyle Method (10).

X-rays of the whole spine anteroposterior (AP) and lateral
views were performed to determine whether the patients
had scoliosis. Concurring with the Scoliosis Research So-
ciety, patients were diagnosed with scoliosis if the cur-
vature was more than 10° Cobb's angle. The severity of
each patient’s scoliosis was determined in accordance
with The International Scientific Society on Scoliosis Or-
thopedic and Rehabilitation Treatment (SOSORT) guide-
line in 2016 (11).

In an earlier study, the fastest progression of scoliosis had
been shown to be around ten years of age (12). Thus, for
assessing the relationship between scoliosis and age, we
examined patients in two groups, under and above the
age of ten.

Lateral thoracolumbar spine imaging was performed
and reported by a single experienced reader to evaluate
whether vertebral fracture was present.

Evaluation of vitamin D status, bone mineral density,
and osteoporosis

Serum [25(OH)D] concentrations were performed using
the electro-chemiluminescence immunoassay (ECLIA)
method (Cobas €601 autoanalyzer, Roche Diagnostic
GmbH, Mannheim, Germany). None of the patients were
on vitamin D replacement, and samples were collected
in the winter. Vitamin D deficiency was defined as a se-
rum [25(0OH)D] level of <12 ng/mL (<30 nmol/L) and in-
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sufficiency as a level between 12 and 20 ng/mL (30-50
nmol/L). Levels higher than 20 ng/mL (50 nmol/L) were
accepted as sufficient (13).

The bone mineral density of L1 to L4 lumbar spine was
measured either by a Lunar DPX IQ with a pediatric
software package or Hologic QDR 4500 (Hologic, Inc,
Waltham, Mass) scanner. Hologic® Conversion Tables
were used to switch from a Lunar DPX IQ to a Hologic
densitometer (14). We calculated volumetric bone mineral
density (vBMD) (gram/cm?) of patients using the formula
of Carter et al. [Bone Mineral Content (BMC)/area'] (15).
The vBMD Z-scores were calculated according to Turkish
boys and girls of similar age using national data (16).

According to the International Society for Clinical Densi-
tometry (ISCD) 2019 criteria, diagnosis of osteoporosis in
children and adolescents should not be made based on
densitometric criteria alone (17). Based on these criteria,
we made a diagnosis of osteoporosis if the BMD Z-score
was less than or equal to -2.0 with a history of significant
clinical fracture, which was defined as one or more of the
following: 1) 22 fractures of long bone by ten years of
age; 2) >3 fractures of long bone at any age. Also, if pa-
tients had vertebral compression fractures, it was accept-
ed to be diagnosed for osteoporosis.

Statistical analysis

The Statistical Package for the Social Sciences (SPSS)
Statistic Base 21.0 (SPSS Inc., Chicago, IL) was used for
statistical analysis. Shapiro-Wilk test was used for the
evaluation of the distribution of variables. In the descrip-
tive analysis, median; inter quarter range (IQR) are used
when appropriate. Variables were compared with the
Chi-squared test or Fisher's exact test where applicable.
Student'’s t-test or Mann-Whitney U test was used to com-
pare the continuous data between the two groups. P-val-
ue was considered as significant with <0.05.

RESULTS

Demographic data

The median age of the patients was 7.2 (1.8-17.2) years in
SMA type 2 (n=15) and 7.7 (2.7-17.3) years in SMA type 3
(n=11). The female/male ratio was 7:8 and 8:3 in type 2 and
type 3 patients, respectively (Table 1). Median values of bone
age were 6.0 and 8.0 years in type 2 and type 3, respectively.

All patients in type 2 were non-ambulatory, and in type 3
one patient was non-ambulatory with the remainder be-
ing ambulatory.

Anthropometric measurements and puberty

The anthropometric parameters of our cohort are out-
lined in Table 1. Median of height SDS was significantly
lower in type 2 (p=0.03). Medians of BMI and weight SDS
were not significantly different between the two groups
(p=0.64 and 0.12, respectively).

Both groups were compared in terms of puberty; six of
15 patients were pubertal in type 2 (40%), five of 11 pa-
tients were pubertal in type 3 (45%). The pubertal stag-
es of the pubertal patients were compatible with their
chronological age. Precocious or delayed puberty was
not observed in either type. There were no significant dif-
ferences in terms of pubertal features between the two
groups (p=0.91) (Table 1).

Motor function (HFMSE score)

The median HFMSE score in SMA type 2 and type 3 pa-
tients was 9 and 46, respectively (p<0.01). HFMSE score
was above 30 points in all patients except one in type 3.
In contrast, this score was below 30 in all patients except
one in type 2.

Laboratory analysis

The serum levels of calcium (Ca), phosphorus (P), alka-
line phosphatase (ALP), and parathormone (PTH) were
within normal limits. Levels of serum [25(OH)D] did not
differ significantly between the two groups. The median
serum level was 16.7 vs. 17.3 ng/ml in type 2 and type 3,
respectively.

Scoliosis

Scoliosis was observed in 60% of patients in type 2.
Cobb’s angle ranged from 45° to 100° in these patients,
all of them classified as having severe or very severe sco-
liosis. Scoliosis (Cobbs angle 98°) was detected in only
one patient in type 3, this patient being the one who was
non-ambulatory. Three patients that had spinal curvature
between 0-9° were not included in the scoliosis group.

Scoliosis was observed in all type 2 patients who were ten
years of age or older; the frequency of scoliosis declined
to 25% in patients between 5 and 10 years of age. No
patient under five years of age had scoliosis in this group.
According to Fisher's exact test, the differences between
these three age groups in type 2 were considered signif-
icant (p=0.007). The mean of Cobb’s angle was 15° and
76° in patients who were <10 and 210 years old, respec-
tively. This difference was statistically significant (p=0.004)
(Table 2).

Bone mineral density

Z-scores of areal BMD were lower in type 2 patients
(p=0.018). In type 2 and type 3 patients, median vBMD
(gram/cm?®) was 0.065 and 0.087, median Z-scores of
vBMD were -2.6, and -0.69, respectively. These results
were also statistically significant (p=0.018 and p=0.03, re-
spectively) (Table 1).

Osteoporosis and bone fractures

None of the patients had a bone fracture history except
one SMA type 2 patient who had a vertebral fracture.
Thus, according to ISCD 2019 criteria, we had just one
patient who fulfilled the criteria for osteoporosis.
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Table 1. Clinical and laboratory characteristics of patients with spinal muscular atrophy type 2 and 3 (Values are
given as median and range (min-max))

Type 2 (n=15) Type 3 (n=11) p value

Gender (F/M) 7/8 8/3
Age (years) 7.2(1.8-17.2) 7.7 (2.7-17.3) 0.442
Weight SDS -1.7 (-7.27-1.67) -0.06 (-2.34-1.47) 0.122
Height SDS -2.7 (-7.25-0.85) -0.35 (-4.6-0.35) 0.03?
BMI SDS -0.44 (-6.52-2.82) 0.04 (-1.8-1.77) 0.642
BMI SDS groups 0.32°

Normal (BMI SDS -2 - 1) 8 8

Overweight (BMI SDS 1-2) 3 3

Obese (BMI SDS >2) 2 -

Underweight (BMI SDS <-2) 2 -
Pubertal stage (Tanner) 0.91¢

| 9 6

l-1-1iv 3 2

\" 3 3
Ambulation status <0.01¢

Non-ambulatory 15 1

Ambulatory - 10
HFMSE score (median) 9 46 <0.012
Scoliosis (Cobb’s angle) 0.013°

No scoliosis (<10°) 1) 10

Severe, severe to very severe (241° -<55°) 2 0

Very severe (>56°) 7 1
Number of fractures 1 0
vBMD (g/cm?) 0.065 (0.033-0.182) 0.087 (0.071-0.149) 0.018®
vBMD SDS -2.6 (-6.1-10.0) -0.69 (-2.3-3.6) 0.03?
Ca (mg/dL) (normal ranges: 9.2-11) 9.8 (9.4-10.9) 10 (9.4-10.2) 0.722
P (mg/dL) (normal ranges: 3.2-5.8) 4.7 (3.5-6.0) 4.9 (3.3-6.1) 0.61°
ALP (U/L) (normal ranges: 70-270) 130 (63-205) 145 (40-200) 0.5
25-OH D (ng/mL) 16.7 (5.0-78.0) 17.3 (5.6-32.4) 0.51°
Vit D status 0.610

Normal (>20 ng/mL) 6 4

Insufficiency (12-20 ng/mL) 7 4

Deficiency (<12 ng/mL) 3 3
PTH (pg/mL) (normal range: 15-65) 23.1(12.7-50.4) 25 (3.4-74.9) 0.79°

a Mann-Whitney U Test, °: Chi Squared Test, < Fisher's Exact Test, F: female, M: male, SDS: standard deviation score, BMI: body mass index,
vBMD: volumetric bone mineral density, g/cm?®: gram per cubic centimeter, Ca: calcium, P: phosphorus, ALP: alkaline phosphatase, 25-OH
D: 25 dihydroxy vitamin D, PTH: parathormone, mg/dL: milligrams per deciliter, ng/mL: nanogram per milliliter, PTH: parathormone,

pg/mL: picogram per milliliter
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Table 2: Ratio of scoliosis and median of Cobb’s angles in <10 and 210 years old patients with SMA type 2

Ratio of scoliosis
SMA type 2 (n=15)

n % p value
<10 years old (n=8) 6 25
0.007
>10 years old (n=7) 7 100

Cobb’s angle

Median / Std .
min max p value
mean dev
0°/15° 29.8 0° 78°
0.004
75°/76° 10.8 47° 100°

SMA: spinal muscular atrophy, std dev: standard deviation, min: minimum, max: maximum

DISCUSSION

This study observed that bone density, height and vita-
min D levels were negatively affected, especially in type
2 patients. In addition, we observed that especially type
2 patients over the age of 10 had severe or very severe
scoliosis. Therefore, bone health monitoring of SMA pa-
tients should be done carefully.

In a study conducted by Martinez et al., Z-scores of
weights were between >-2 to <2 in 81% of patients, re-
gardless of SMA subtypes (18). Median Z-scores of height
and BMI were -1.37 and 0.15, respectively. The differ-
ences between type 2 and 3 were not specified. In our
study, regardless of SMA subtypes, median SDS values of
weight, height, and BMI were similar to those in Martinez
etal.'s study (-1.7,-1.2, and 0.3, respectively). Median SDS
of weight and BMI were lower in type 2 patients; however,
these differences were not statistically significant. Type 2
patients were shorter in height than type 3 patients; this
situation could be explained by the higher severity of
scoliosis in type 2 patients. It may be due to inadequate
energy intake, and there is a need for further studies to
yield this condition.

In our study, median chronological and bone age were
7.2 vs. 7.7 in type 2 patients and 6.0 vs. 8.0 in type 3 pa-
tients, respectively. We observed a strong positive cor-
relation between chronological and bone age of all pa-
tients (r=0.99, p<0.01). However, two patients in type 2
had a slightly lower bone age, and one patient in type 3
had a slightly higher bone age. This result showed that
bone age is affected by chronological age rather than
BMD.

In our study, six patients were pubertal (40%) in type 2
and five patients (45.5%) in type 3. No patient had preco-
cious or delayed puberty. The median age and the rate of
pubertal patients were similar in both subtypes of SMA.
For this, the effects of puberty and chronological age on
bone tissue mass and bone mineralization were homoge-
neous in both subtypes.

Vai et al. showed that serum calcium, phosphorus, and
ALP levels were normal in 30 patients with SMA type 2
and 3. Also, the PTH levels were normal; however, two

children had slightly higher levels than the normal limit
(5). Similarly, Baranello et al. followed up 32 SMA type
2 and type 3 patients between the ages of 18 and 36
months in three visits. At each visit, they demonstrated
that serum calcium, phosphorus, and ALP levels were
normal (19). The Median levels of these laboratory tests
were also normal in our study, and there was no signifi-
cant difference between type 2 and 3. The median PTH
levels were 22.5 pg/mL and 33.5 pg/mL in type 2 and
type 3 patients, respectively. This difference was not sta-
tistically significant.

Low levels of [25(OH)D] (below 20 ng/mL) were shown
in 36.6% of SMA patients by Vai et al. The frequency
of Vitamin D insufficiency (below 20 ng/mL) was higher
in our patient group compared to other studies; levels
of [25(OH)D] were below 20 ng/mL in 16 of 26 patients
(61.5%) and were normal (above 20 ng/mL) in 10 patients.
However, the median level was similar in both types of
SMA, 16.32, 16.05 ng/mL, respectively.

Scoliosis is a crucial problem that limits the quality of
life in patients with SMA. Advancing age is a significant
risk factor for the occurrence of scoliosis. Granata et al.
showed that the mean age at the onset of scoliosis in
SMA type 2 patients was 4.3 years, and this study showed
that the frequency and severity of scoliosis increased by
age (12). An annual increase of >12° degrees was ob-
served in type 2 patients, and the fastest progression
was at around ten years of age. In our study, we detected
scoliosis in all type 2 patients above ten years of age. No
patient under five years of age had scoliosis in type 2. A
positive correlation between the severity of scoliosis and
advancing age in SMA type 2 patients was observed; it
was statistically significant (r=0.749, p<0.01). Since only
one patient with type 3 SMA had scoliosis, it is difficult
to comment on the relationship between scoliosis and
age in type 3 patients. Type 2 patients whose paraspinal
muscles are weaker and exposed to body weight for a
prolonged period with advanced age might suffer higher
severity of scoliosis.

Bone mineral density is considered to be the standard
method to assess bone quality (20). Wassermann et al.
studied 85 patients with SMA. The mean Z-score of BMD
of type 2 patients was lower than that in type 3 patients,
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-2.5vs. -0.2, respectively (21). The lowest mean Z-score of
BMD was observed in type 1 patients. In contrast to Was-
sermann’s report, in a study published in 2004 by Kinali et
al., BMD was normal in all 12 SMA type 2 and 3 patients
aged under 17 years (22). Both studies used areal BMD
for bone mineralization. However, especially in children of
growing age, areal BMD may not precisely be expressed
by bone mineral content. VBMD was used to investigate
bone mineral density in several clinical studies (23).

Baranello et al. performed bone mineral apparent den-
sity (BMAD=vBMD) in 32 prepubertal SMA type 2 and 3
patients, and mean Z-scores of BMAD (vBMD) were -0.7
regardless of SMA subtypes at the beginning of the study
(19). In our study, both groups were compared in terms of
vBMD and the Z-score of vBMD. Our cohort’s median of
vBMD values were 0.065 and 0.087 gr/cm?® respectively, in
type 2 and 3 patients. We corrected vBMD values accord-
ing to age and sex and calculated the Z-score of vBMD
for each patient. Median Z-scores of vBMD were -2.6 and
-0.69, respectively, in type 2 and 3 patients. These results
showed that bone mineralization in SMA type 2 patients
was lower in our cohort. The difference between type 2
and 3 patients was statistically significant.

In a prospective study conducted by Baranello et al., ini-
tial Z-scores of BMAD were below -2 in 18% of patients,
while this ratio was 37% at 36" month. Our study found
that this rate was 46.6%, with the low BMD ratio being
66.6% in type 2 and 18.2% in type 3. There was a posi-
tive correlation between chronological age and Z-score
of vBMD for the whole group (r=0.47, p=0.015). A strong
correlation was observed in type 3 (r=0.755, p=0.007); no
correlation was found in type 2 patients.

Boot et al. studied the effect of puberty on BMD in girls
and boys. Five hundred children and adolescents were
enrolled in this study, and age-corrected values were
used. A positive correlation between puberty and vBMD
was observed (24). We compared the bone density of pre-
pubertal and pubertal SMA patients, and we found that
the Z-score of vBMD increased by pubertal stages. Low
bone mineral density (Z-score of vBMD <-2.0) was ob-
served in 7 of 9 prepubertal patients with type 2 (77.7%)
and 2 of 6 prepubertal patients with type 3 (33.3%).

Wassermann et al. showed that Z-scores of BMD in
non-ambulatory type 1 and 2 patients were lower than
ambulatory type 3 patients. Similarly, in a study by Khatri
et al. of 8 SMA patients, the Z-score of BMD was signifi-
cantly lower in non-ambulatory SMA patients than in am-
bulatory (25). Our study found that the Z-score of vBMD
was significantly lower in type 2 patients than in type 3.
The ambulation status of the patients could explain these
results. All type 2 and only one type 3 patients with SMA
were non-ambulatory in our cohort. Additionally, puberty
and median age, which were considered to affect BMD,

were similar in both groups. The HFMSE scores of pa-
tients were compatible with ambulation. The median of
this score was significantly different between the groups.

Bone fractures are severe complications of SMA patients.
In a recent study, the fracture rate in SMA type 2 patients
was 46.9%, and 38 of 81 patients had one or more frac-
tures with various localization. This rate was 51.5% in SMA
type 3a, and 17 of 33 patients had fractures (26). In our
study, osteoporosis was diagnosed in only one patient
who had a fracture of thoracic vertebrae.

The low number of patients included in our study is the
most crucial limitation of our research. The patients who
took part in our research all live in the same geographical
area, and they are followed up by a single center. The
results may not reflect the whole of society. Multicenter
studies containing a large number of patients should be
conducted . The volumetric method to evaluate BMD was
used in our study, which gives it great strength given that
some other methods for observing SMA type 2 patients
who have severe scoliosis could be misleading for BMD.

CONCLUSION

Bone health is significantly affected to varying degrees
in patients with SMA. We observed that type 2 patients
were shorter in height than type 3. Serum Ca, P, ALP, and
PTH levels were normal despite severe bone mineral de-
ficiency; however, serum [25(OH)D] levels were lower in
both types of patients. The ratio and severity of scoliosis
increased by age in SMA type 2. Z-scores of vBMD were
very low in patients with type 2. The vBMD was correlated
with Tanner stages, bone age, height, and weight. The
main limitation of our study is that the number of patients
is low. Studies involving more patients are needed.
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ABSTRACT

Objective: To evaluate the effects of using different doses of
ursodeoxycholic acid (UDCA) for six months in prevention of
gallstones after Laparoscopic Sleeve Gastrectomy (LSG) on the
formation of gallstones in the 6" and 12" months.

Materials and Methods: The data of patients who underwent
LSG for morbid obesity were analyzed. Three groups of 20 peo-
ple were formed. These were the control group, Group | who
were treated with UCDA 500 mg/day for six months after LSG,
and Group Il who were treated with UCDA 1000 mg/day for 6
months after LSG. Demographic characteristics, co-morbid dis-
eases, cholesterol and triglyceride differences before and after
surgery, excess weight loss (EWL%), total weight loss (TWL%),
body mass index (BMI), and abdominal ultrasound (US) data for
the occurrence of cholelithiasis (CL) preoperatively and at six
and 12 months after surgery were collected.

Results: The results of tests taken on these patients in the sixth
month revealed that the stone detection rate in the US results
of the control group was significantly higher than that in Group
Il (p=0.001; p<0.01). There was no statistically significant differ-
ence between the control group and Group | (p=0.149), and be-
tween Group | and Group Il (p=0.066). The results of tests taken
in the 12" month showed that the stone detection rate in the US
results of the control group was significantly higher than Group |
and Group Il (p=0.010; p<0.05). There was no statistically signifi-
cant difference between Group | and Group II.

OZET

Amag: Laparoskopik Sleeve Gastrektomi (LSG) sonrasi safra
taslarinin énlenmesinde alti ay boyunca farkli dozlarda ursode-
oxycholic acid (UDCA) kullaniminin 6. ve 12. aylarda safra tasi
olusumuna etkilerini degerlendirmek.

Gereg ve Yontem: Morbid obezite nedeniyle LSG uygulanan
hastalarin verileri analiz edildi. 20'ser kisilik G¢ grup olusturuldu:
Kontrol grubu; LSG sonrasi alti ay stireyle UCDA 500 mg/giin ile
tedavi edilen Grup I; LSG sonrasi alti ay streyle UCDA 1000 mg/
gun ile tedavi edilen Grup Il. Demografik 6zellikler, eslik eden
hastaliklar, ameliyat 6ncesi ve sonrasi kolesterol ve trigliserit fark-
hiliklar, asin kilo kaybi (%EWL), toplam kilo kaybr (%TWL), vicut
kitle indeksi (BMI) ve abdominal ultrason (US) verileri ameliyat
dncesi ve ameliyattan alti ve 12 ay sonra kolelitiazis (CL) geligimi
degerlendirildi.

Bulgular: Olgularin 6. ay sonuglarinda kontrol grubunun US so-
nuglarinda tas tespit orani Grup Il'ye gére anlamli olarak ytksek
bulundu (p=0,001; p<0,01). Kontrol grubu ile Grup | arasinda
(p=0,149), Grup lile Grup Il arasinda (p=0,066) istatistiksel olarak
anlamli fark yoktu. Olgularin 12. ay sonuglarinda kontrol grubu-
nun US sonuglarinda tas tespit orani Grup | ve Grup ll'ye gére
anlamli olarak yiksek bulundu (p=0,010; p<0,05). Grup | ve Grup
Il arasinda istatistiksel olarak anlamli fark yoktu.

Sonug: Bu calisma sonucunda hastalara LSG sonrasi 1000 mg/
glin UDCA verilmesini éneriyoruz.
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Conclusion: As a result of this study, we recommend that pa-
tients be given 1000 mg/day UDCA after LSG.

Keywords: Cholelithiasis, laparoscopic sleeve gastrectomy, ur-
sodeoxycholic acid

Anahtar Kelimeler: Kolelitiazis, laparoskopik sleeve gastrekto-
mi, ursodeoksikolik asit

INTRODUCTION

While cholelithiasis (CL) incidence is around 5% in the gen-
eral population, this incidence can rise to 45% in the obese
population, especially in female patients (1-3). It is known
today that bariatric surgical methods cause gallstones
in patients. Additionally, bariatric methods can cause
a-symptomatic gallstones to become symptomatic (such
as biliary colic, cholecystitis, cholangitis, or pancreatitis) (4).

Obesity can be defined as the excessive accumulation of
fat in the body. Body fat is between 15-20% in males with
an average body weight and 25-30% in females. Since it
is not easy to determine body fat percentage, obesity is
defined as being overweight rather than being excessively
fat. According to the World Health Organization (WHO)
obesity is classified by calculating the body mass index
(BMI=Weight [kg]/Height [m?]). Accordingly, BMI=25.0-
29.9 kg/m?is classified as overweight, and BMI=30 kg/m?is
classified as obesity (5). 30-34.9 kg/m? is defined as Grade
1 obesity, 35-39.9 kg/m? is defined as Grade 2 obesity, and
>40 kg/m?2 is defined as Grade 3, or morbid obesity (5).

It has been reported that gallstones can increase due to
metabolic disorders such as diabetes mellitus (DM) and
to excess estrogen, which can increase the cholesterol
content of bile (6). In studies conducted on this topic, the
difference between the presence of chronic diseases and
the formation of gallstones was found to be statistically
significant (7, 8).

Changes in cholesterol metabolism involving rapid
weight loss increase the cholesterol concentration in
bile. Undissolved cholesterol crystallizes in company with
a glycoprotein that stimulates cholesterol crystal aggre-
gation. This particularly occurs with calcium (Ca*?) and
mucin (9) which increase 10-20 times in bile after bariatric
surgery with an unknown mechanism (9, 10). Various rates
of gallstone formation incidence have been reported af-
ter different bariatric procedures. Although the incidence
of symptomatic gallstones was reported to be higher in
LSG compared to Roux-en-Y Gastric Bypass (RYGB) in
only one of the studies conducted to date, no significant
difference was found between them (11). Gallstone de-
velopment has been reported at a rate of 10-25% after a
calorie-restricted diet (12, 13). Morbidly obese patients
were observed to develop gallstones at a rate of 35-38%
when they lost weight after bariatric surgery (9, 14, 15).

With ursodeoxycholic acid (UDCA), it is possible to med-
ically prevent CL, which occurs as a result of rapid weight

loss. In the prevention of gallstones, UDCA is a second-
ary bile acid that acts by increasing the flow rate of bile
and decreasing its lithogenicity. Use of UDCA for three to
six months was found to effectively prevent CL formation
up to 24 months after surgery (Odds Ratio (OR) 0.43) (16).
In all studies conducted to date, though the relationship
between UDCA use and gallbladder stone formation has
been sought, the relationship of the latter with the dose
of UDCA has not been investigated (17, 18).

In this study, we aimed to evaluate the effects of using
different doses of UDCA for six months in the prevention
of gallstones after LSG. We checked degrees of gallstone
formation after 6 and 12 months.

MATERIALS AND METHODS

This study was planned as a prospective, randomized, con-
trolled study. Patients who underwent LSG due to morbid
obesity at the General Surgery Clinic in Fatih Sultan Meh-
met Training and Research Hospital between July 2018
and July 2019 were evaluated. Approval from the hospital
ethics committee was obtained, as was informed consent
from all patients. (FSMEAH-KAEH 17073117-050.06). The
patients were randomly grouped into 3 groups of 20 each
using the website www.randomizer.org. Those who did
not receive UDCA treatment after LSG were defined as
the control group, those who received UCDA 500 mg/day
for 6 months after LSG were defined as Group |, and those
who received UCDA 1000 mg/day for 6 months after LSG
were defined as Group Il. Before LSG, US was performed
in all patients to detect the presence of stones in the gall-
bladder. The demographic characteristics of the patients,
DM, HT, pre and postoperative cholesterol and triglycer-
ide differences, EWL%, TWL%, and BMI values were ana-
lyzed. In addition, abdominal US reports were collected
to evaluate CL formation before surgery and at 6 and 12
months after surgery.

Inclusion criteria

All patients above 18 years of age who had had LSG for
the first time due to obesity and who had not had gall-
bladder surgery before were included in the study.

Exclusion criteria

- Detection of gallstones in US before LSG

- History of previous bariatric surgery or gall bladder
surgery

- Presence of hypersensitivity to active or auxiliary com-
ponents of UDCA


http://www.randomizer.org/
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- Inflammatory Bowel Disease (IBD) and pathologies
involving the small intestines and liver that affect the
enterohepatic circulation of bile salts (ileal resection
and stoma, extra/intrahepatic cholestasis, severe liver
disease)

- Pregnancy or use of contraception

- Failure to obtain informed consent
RESULTS

A total of 60 patients , 73.3% (n=44) of whom were female
and 26.7% (n=16) of whom were male, were included in
the study. The ages of the patients included in the study
ranged from 19 to 61, and the mean age was 36.58+10.82.
The median BMI was 43.8.

A comparison of demographic data such as age, gender,
BMI and presence of DM revealed that no difference was
found between the groups. However, the rate of hyper-
tensive patients was coincidentally higher in Group | (Ta-

ble 1).

No significant difference was found between these three
groups in terms of EWL%, TWL%, cholesterol and tri-
glyceride differences (Table 2).

A statistically significant difference was found between
the postoperative 6th month US results of the cases ac-
cording to UDCA use (p=0.001; p<0.01). In the control
group, the rate of CL on US was found to be significant-
ly higher than in Group Il (p=0.001; p<0.01). In regards
to stone formation, there was no significant difference
between the control group and Group | (p=0.149) and
Group | and Group Il (p=0.149) (p=0.066).

The difference between the distribution of postoperative
1st year US results according to UDCA use was statistical-
ly significant (p=0.010; p<0.05). The incidence of CL was
found to be significantly higher in those who did not use
UDCA (Table 3).

Statistical analyses

The NCSS (NumberCruncher Statistical System) 2007
(Kaysville, Utah, USA) program was used for statistical
analysis. Descriptive statistical methods (mean, standard

Table 1: Evaluation of ursodeoxycholic acid intake according to descriptive characteristics

UDCA intake status Test value
T Corpgrow ol G
Age Min-Max (Median) 19-61 (34) 23-52 (31.5) 24-61 (36.5) 19-57 (31) F=0.839
Mean+SD 36.58+10.82 35.30+9.58 39.15+£11.32  35.30+11.54 20.437
Gender Female, n (%) 44(73.3) 14 (70.0) 14 (70.0) 16 (80.0) »?=0.682
Male, n (%) 16 (26.7) 6(30.0) 6(30.0) 4 (20.0) ©0.711
Diabetes No, n (%) 48 (80.0) 17 (85.0) 16 (80.0) 15 (75.0) ?=0.684
Yes, n (%) 12 (20.0) 3(15.0) 4(20.0) 5(25.0) <0.917
Hypertension No, n (%) 49 (81.7) 20 (100.0) 13 (65.0) 16 (80.0) ’=8.624
Yes, n (%) 11 (18.3) 0(0.0) 7 (35.0) 4 (20.0) <0.011*
BMI 43.8 432 45.6 424 0.154
2 Oneway ANOVA, °: Pearson Chi-Square Test, ©: Fisher-Freeman-Halton Test, *: p<0.05
Table 2: Evaluation of EWL, TWL, cholesterol, and triglyceride differences according to the status of
ursodeoxycholic acid intake
UDCA intake status Test value
T Convdlgoe ol coml
EWL% Mean+SD  59.22+13.21 60.45+13.89 59.20+14.23  58.00+11.95 20.846
TWL% Mean=SD 30.08+5.83 30.25+6.77 29.85+5.44 30.15+5.48 20.976
Cholesterol difference Mean+SD  -1.36+30.99 3.73+29.81 -9.45+£32.14 1.65+30.89 20.357
Triglyceride difference  Mean+SD  -48.27+67.99  -55.40+72.40 -47.10+52.49 -42.30+79.18 0.555

: One-way ANOVA, °: Kruskal Wallis Test
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Table 3: Evaluation of ultrasound results according to the status of ursodeoxycholic acid intake

Total
Postoperative 6 No stone, n (%) 38 (63.3)
month US result Mud, n (%) 8(13.3)
Stone present, n (%) 14 (23.3)
No stone, n (%) 40 (66.7)

Postoperative Mud, n (%) (8.3)

5
1%t year US result Stone present, n (%) 15 (25.0)

UDCA intake status Test value
Control group  Group | Group Il
(n=20) (n=20) (n=20) P
9 (45.0) 14 (70.0) 15 (75.0) ¥’=15.742
1(5.0) 2 (10.0) 5(25.0) 20.001**
10 (50.0) 4 (20.0) 0(0.0)
9 (45.0) 15 (75.0) 16 (80.0) ¥’=11.538
1(5.0) 1(5.0) 3(15.0) 20.010*
10 (50.0) 4 (20.0) 1(5.0)

2 Fisher Freeman Halton Test, *: p=0.05, **: p=0.001

deviation, median, frequency, percentage, minimum,
maximum) were used while evaluating the study data.
Conformity of the quantitative data to a normal distri-
bution was tested both by the Shapiro-Wilk test and by
graphical methods. One-way analysis of variance and
Bonferroni-corrected binary evaluations were used for
comparing more than two groups of quantitative vari-
ables with normal distribution. Kruskal-Wallis test and
Dunn-Bonferroni test were used for comparing more
than two groups of quantitative variables that did not
show normal distribution. Pearson chi-square test and
Fisher-Freeman-Halton exact test were used to compare
qualitative data. Statistical significance was accepted as
p<0.05.

DISCUSSION

In this study, the effect of using different doses of UDCA
after primary LSG on gallstone formation was investigat-
ed. While the development of gallstones decreased with
the use of 1000 mg/day UDCA in the 6" month evalua-
tion, it was determined that any dose of UDCA use in the
15t year was protective compared to the control group.

Today, surgery has become the first choice worldwide
for those seeking permanent effects in the treatment of
obesity. Studies are therefore aimed at increasing the ef-
fectiveness of this option and reducing its potential com-
plications (19).

LSG surgery is a completely restrictive method with en-
tero-endocrine system and transit through the normal
physiological pathway. Details of CL development mech-
anism after LSG remain unclear. Low-calorie and low-fat
diets cause the development of gallstones by affecting
the bile-lipid composition. The bile-lipid content de-
pends on the amount of cholesterol entering the liver.
UDCA prevents supersaturation of bile and cholesterol
stone formation by inhibiting cholesterol secretion into
bile (20).

UDCA as a preventive agent for gallstone formation
during weight loss was applied for the first time by
Broomfield et al. in 1998 (21). Sugerman et al. and Miller
et al. showed that gallstone formation was reduced if pa-
tients used UDCA for 6 months after restrictive bariatric
surgery (22, 23). A meta-analysis showed that UDCA use
significantly reduced gallstone formation compared to
the placebo group (8.8% and 27.7%, respectively). As a
result, it was reported that UDCA can effectively prevent
CL after bariatric methods (16).

Despite these supportive reports on the use of UDCA,
there is still no consensus regarding its routine use in pro-
phylaxis. This may be due to the lack of different criteria
defining appropriate indications for the use of UDCA in
the light of the risk factors. Gastrointestinal side effects
(nausea, vomiting, diarrhea or constipation) may affect
patient compliance (24). Although the observed side ef-
fects seem to be the biggest obstacle to the continuity of
use of the medicine, none of the side effects mentioned
above were observed in this study.

Today, the guidelines of the American Association of Clin-
ical Endocrinologists (AACE), the Turkish Obesity Surgery
Society (TOSS), and the American Society for Metabolic
and Bariatric Surgery (ASMBS) recommend performing
routine US for the formation of CL after bariatric surgery,
especially in the first six months (25). In our study, we in-
vestigated the presence of mud/stone in the control US
at six and 12 months and its relationship with different
doses of UDCA.

Symptomatic gallstones were seen in three (5%) of the
60 patients and these were operated on. These three pa-
tients were in the control group. Apart from these three
patients in the group which did not receive UDCA after
LGS, 19 patients were observed to be asymptomatic
even though stones or mud were detected on US.

Regarding the key role of cholesterol in hepatic synthesis,
dietary intake, and bile acid synthesis, the effect made
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by UDCA in the difference between cholesterol and tri-
glyceride values in the preoperative and postoperative
serum and the formation of gallstones was investigated.
Differences in cholesterol and triglyceride levels were ig-
nored, as there was no statistical difference in stone for-
mation between the groups.

No correlation was found between gallstone formation
after LSG and comorbidities such as DM and hyper-
tension (HT). Since there was no significant difference
between the groups, the effects on stone formation in
terms of DM were ignored. Although the rate of HT in
Group | was found to be higher than that in the other two
groups, we think that it may be ignored since there is as
yet no study in the literature which shows a relationship
between hypertension and gallstones.

Although studies have reported that EWL% has predic-
tive value for CL development in obese patients, Moon
et al., Shiffman et al., and De Oliveira et al. reported no
significant difference in mean EWL% with symptomatic
and asymptomatic gallstones after LSG (3, 24, 26, 27). In
our study, no significant difference was found between
the groups in terms of EWL% and TWL%, and the rela-
tionship with stone formation was ignored.

This study has some limitations. Although periodic US
follow-ups were required for the development of CL
for a longer period, US was only performed at 6 and 12
months in this study. As a result, this may lead to an in-
correct assessment of the timing of CL development and
an underestimation of gallstone formation. Since weight
loss continues until the 18" month, it would be ideal to
perform US control for stone formation until that time.
The last of the limitations, and perhaps the most import-
ant, is the small sample size.

CONCLUSION

As a result of our study, it was determined that the use of
500 mg/day UDCA for six months after LSG reduced CL
formation in the 1% year, but did not significantly reduce
CL formation in the first six months. It was determined
that use of 1000 mg/day UDCA for six months after LSG
significantly decreased CL formation in the 6t and 12
months. Therefore, we recommend that patients be giv-
en 1000 mg/day UDCA after LSG. However, due to its low
number of patients, we believe that this result should be
supported by studies with larger sample sizes.
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ABSTRACT

Objective: Today, laparoscopic sleeve gastrectomy (LSG) has
become the most frequently performed bariatric surgical meth-
od. One of the complications seen after LSG is trocar site hernia
(TSH). There is no clear information about the rate of TSH de-
tected radiologically after LSG. A thick abdominal wall and the
failure to adequately expose the fascial defect related to this, as
well as mobility limitations due to excessive subcutaneous fatty
tissue, are the reasons for increased incidence of TSH.
Materials and Methods: The demographic characteristics and
postoperative weight loss of patients who underwent LSG pro-
cedures and whose fascial defects in the trocar region were re-
paired with the Carter-Thomason Suture Passer (CTSP) in our
clinic between January 2015 and June 2017 were evaluated. TSH
evaluation was performed both through physical examination
and superficial USG by a general surgeon who had radiological
training on concurrent superficial abdominal ultrasonography
(USG). Detected TSHs were divided into two groups: symptom-
atic and asymptomatic.

Results: A total of 61 patients were included in the study. The
mean period after operation was calculated as 36 months (min
20, max 52). TSH was detected in seven (11.5%) of 61 patients,
two of whom had symptomatic and five of whom had asymp-
tomatic TSH. Being over 40 years of age and having a calculat-
ed body mass index (BMI) value greater than 30 kg/m? during
measurement were found to be the factors that significantly in-
creased the incidence of TSH (p<0.05).

OzZET

Amag: Giniimuzde laparoskopik sleeve gastrektomi (LSG) en sik
uygulanan obezite cerrahisi ydntemi haline gelmistir. LSG sonra-
st gorilen komplikasyonlardan biri de trokar yeri fitigidir (TSH).
LSG sonrasi radyolojik olarak saptanan TSH orani hakkinda net
bir bilgi yoktur. Kalin karin duvar ve buna bagli fasya defektinin
yeterince ortaya konulamamasi, cilt alti yag dokusunun fazla ol-
masina bagli hareket kisithligi, TSH insidansinin artmasiyla sugla-
nan nedenlerdir.

Gere¢ ve Yontem: Ocak 2015-Haziran 2017 tarihleri arasinda
klinigimizde LSG ameliyati yapilan ve trokar bélgesindeki fasya
defektleri Carter-Thomason Suttr Gegirici (CTSP) ile onarilan
hastalann demografik dzellikleri ve ameliyat sonrasi kilo kayiplari
degerlendirildi. TSH degerlendirmesi, es zamanli ylizeyel abdo-
minal ultrasonografi (USG) konusunda radyolojik editim almis bir
genel cerrah tarafindan hem fizik muayene hem de yizeyel USG
ile yapildi. Tespit edilen TSH'ler semptomatik ve asemptomatik
olmak Uzere iki gruba ayrild.

Bulgular: Calismaya toplam 61 hasta dahil edildi. Ameliyat son-
rasi ortalama takip stresi 36 ay (min 20, max 52 ay) olarak he-
saplandi. 61 hastanin yedisinde (%11,5) TSH (ikisi semptomatik,
besi asemptomatik) saptandi. Kirk yasin tzerinde olmak ve &l-
ciim sirasinda hesaplanan viicut kitle indeksi (VKi) degerinin 30
kg/m?nin lzerinde olmasi TSH insidansini anlamli olarak artiran
faktorler olarak bulundu (p<0,05).

Sonug: Sleeve Gastrektomi sonrasi TSH oranini artiran faktérler
ileri yas ve yetersiz kilo kaybidir.
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Conclusions: Advanced age and inadequate weight loss are the
factors that increase the rate of TSH after Sleeve Gastrectomy.
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INTRODUCTION

The frequency of the application of laparoscopic tech-
niques in abdominal surgery increases day by day. The
main benefits of laparoscopy consist of decreased post-
operative pain, rapid return to daily activities and short
hospitalization time (1, 2). The rate of trocar site-related
complications was found to be 2.1/1000 in laparoscopy (3).

The causes of trocar site hernia (TSH) include factors
such as trocar size, type of trocar, pre-existing fascial de-
fect, and aspect of trocar entry (4, 5). It is known that the
frequency of TSH development is even higher in obese
patients (6). On the other hand, no clear ratio has been
determined in the literature. It is shown in the literature
that obesity is associated with the increase in trocar
site-related complications; long trocar need, a thick ab-
dominal wall, and mobility limitations due to excessive
subcutaneous fatty tissue are some of the reasons for this
condition (7).

In this study, we aimed to determine the frequency of
TSH and the factors affecting the development of TSH
in patients whose fascial defects of 10 mm or more were
repaired with the Carter-Thomason Suture Passer (CTSP)
after laparoscopic sleeve gastrectomy (LSG).

MATERIALS AND METHODS

This study included 61 patients who applied to the obe-
sity follow-up outpatient clinic for any complaints or rou-
tine follow-ups over a 3-month period or who were called
by telephone for follow-up and who underwent laparo-
scopic sleeve gastrectomy for morbid obesity between
January 2015 and June 2017. This study was approved
by the Clinical Research Ethical Committee of the Health
Sciences University, Istanbul Fatih Sultan Mehmet Train-
ing and Research Hospital (Date: 12.09.2019, No: 80).

Patients with symptoms associated with trocar site hernia
were also included in the study, while patients with multi-
ple bariatric surgical procedures or abdominal operations
were excluded. Physical examinations to detect hernias
were performed both in standing and supine positions for
all patients and also during the application of increased
abdominal pressure using the Valsalva maneuver. All ab-
dominal incision sites were examined. On physical exam-
ination, a hernia was defined as a bulging during the Val-
salva maneuver and palpation of the fascial defect. USG
was performed by a clinician who had previously received
superficial USG evaluation training for trocar site hernia

with a GE pro 500, 3 MHz, and abdominal incision sites
were investigated for the presence of hernias (Figure 1, 2).

F 1

Figure 1: LSG trocar entry localizations

Figure 2: Carter-Thomason suture passer (CTSP)

The trocar entry localizations of the patients were all
the same and are as follows: one 15-mm camera tro-
car (supraumbilical), one 10-mm working trocar (left up-
per quadrant), two 5-mm working trocars (right and left
upper quadrant), and one 5-mm liver retractor. Trocar
entry localizations are shown in Figure 3. During the fas-
cia closure procedure, a No. 0 absorbable suture (Poly-
glactinYl-ce Vicryl®, Tekirdag, Turkey) was used with
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Figure 3: Normal superficial USG image from 5 cm su-
perolateral to the umbilicus

Figure 4: Superficial USG image of TSH

the CTSP (Figure 4). The 10- and 15-mm trocars were
removed and a 10-mm reusable metal tube was placed
in place of the trocar (Figure 4). Guided by the inserted
metal tube, with the help of CTSP through the upper
hole on the tube, No. 0 absorbable sutures (Polyglac-
tinYl-ce Vicryl®, Tekirdagd, Turkey) were sent into the
abdomen with camera. The metal tube with guide holes
allowed the suture to advance through the fascia and
peritoneum. Following this, CTSP was sent through the
lower guide hole on the metal tube and the No. 0 Vic-
ryl suture, which was advanced into the abdomen, was
caught and taken out of the abdomen. The metal tube
was slid out of the abdomen, taking care not to cause
the suture to protrude. The suture was securely tied
and the fascia closure procedure was terminated. The
collected data were recorded in a pre-established data-
base with age, gender, Diabetes Mellitus (DM), postop-
erative follow-up period, BMI at the time of operation
and BMI during superficial USG.

Statistical analysis

When evaluating the findings obtained in this study, the
IBM SPSS Statistics 22 (SPSS IBM, USA) program was
used for statistical analysis. When evaluating the study
data, the Shapiro Wilks test was used for the suitability

of the parameters for normal distribution. In addition to
the descriptive statistical methods (mean, standard devi-
ation, frequency), the Student t-test was used for the two-
group comparisons of the quantitative parameters with
normal distribution, and the Mann Whitney U test was
used for the two-group comparisons of the quantitative
parameters without normal distribution. The Chi-square
test and Fisher's exact test were used for the comparison
of the qualitative data. The level of significance was set
at p<0.05.

RESULTS

Between January 2015 and June 2017, a total of 61 pa-
tients (41 females and 20 males) aged between 21 and 64
years were included in the study. The demographic and
descriptive characteristics of the cases are summarized in
the table below (Table 1).

Table 1: Distribution of study parameters

n, MeanxSD
or %
Age 45.16+10.12
Follow-up period 39.2+7.91
BMI at the time of operation (kg/m?) 49.68+6.35
BMI during measurement (kg/m?) 33.06+£6.95
BMI at the time of operation
<50 33,54.1%
>50 28, 45.9%
Asymptomatic TSH 5,8.2%
Symptomatic TSH 2,3.3%
TSH development status
No 54, 88.5%
Yes 7,11.5%
Hernia region (n=7)
Upper right quadrant 1, 14.3%
Supraumbilical 6,85.7%

BMI: Body mass index, TSH: Trocar site herni

The follow-up period of the patients included in the study
ranged from 20 to 52 months, with a mean of 39.2+7.91
and a median of 36.

The BMI values of the patients at the time of operation
ranged from 36.85 to 69.06, with a mean of 49.68+6.35.
The BMI values during measurement ranged from 17.42
t0 48.49 and the mean value was calculated as 33.06+6.95.

During TSH evaluation, no TSH was detected in 96.7% of
the patients upon physical examination at rest and Valsal-
va position, while it was detected in 3.3% of them upon



) Trocar site hernia after sleeve
Istanbul Tip Fakiiltesi Dergisi ® J Ist Faculty Med 2022;85(1):35-40

Table 2: Evaluation of study parameters in terms of TSH development status

TSH development status

No Yes
Meanx=SD Mean=SD P
Age 44.24+10.16 52.29+6.87 10.047*
Follow-up period 38.76+7.99 42.57+6.8 20.364
(36) (45)
Weight at the time of operation 131.87+20.09 132.86+12.32 '0.900
Weight during TSH evaluation 85.2+17.29 107.43+20.1 '0.003*
BMI at the time of operation 49.33+6.58 52.4+3.35 '0.231
BMI during TSH evaluation 31.85+£5.91 42.43+7.69 '0.000*
BMI difference 17.48+5.55 9.97+7.61 '0.002*
n (%) n (%)
Asymptomatic 54 (100%) 5(71.4%) 30.011%
Symptomatic 0 (0%) 2 (28.6%)
Diabetes mellitus
Yes 6 (11%) 2 (29%) 30.225*
No 48 (89%) 5(71%)

': Student t-test, 2 Mann Whitney U test, * Fisher's exact test, *: p<0.05
BMI: Body mass index, TSH: Trocar site hernia

physical examination. Of the patients with hernia, 14.3%
had TSH in the right upper quadrant and 85.7% in the
supraumbilical trocar site.

The incidence of TSH was found to be significantly low-
er in the patients with adequate weight loss compared
to those without adequate weight loss after operation
(p<0.05) (Table 2).

DISCUSSION

In our study, despite the repair of all fascial defects of
10 mm or more after LSG procedure, we determined the
rate of development of symptomatic (detected upon
physical examination) and asymptomatic (not detected
upon physical examination, can only be revealed in su-
perficial USG) TSH as 11.5%. Among these cases, the rate
of symptomatic TSH was only 3.3%. Asymptomatic TSH,
which could not be detected upon physical examination,
was detected in 8.2% of the patients.

In the literature, the incidence of TSH was reported to
be between 0.23% and 3.1% in the general population
(8). This rate was found to be higher in obese patients. In
correlation with this, the incidence of TSH was found to
be higher in our study.

The incidence of incisional hernia development in obese
patients with higher BMI rates was found to be increased
by Uslu et al. (9). However, there are no studies in the lit-

erature with a high level of evidence that can clearly show
the incidence of trocar site hernia in obese patients. In
our study, this rate was found to be 11.5%. In this study,
while the frequency of symptomatic TSH was found to be
consistent with the literature, we found that this frequency
increased in superficial USG applied to asymptomatic pa-
tients. We found that TSH was more common in patients
who could not lose weight after bariatric surgery. We think
that the reason for the higher TSH frequency in this study
compared to the literature is due to the high number of
patients who could not achieve adequate weight loss
among the patients included in the study.

lranmanesh et al. were able to reach 23 of 70 patients
who underwent bariatric surgery and in whose opera-
tion the CTSP and NeoClose suture passer were used as
fascia closure devices at the one-year follow-up in their
study. They did not encounter any TSH upon physical
examination and abdominal ultrasonography during the
one-year follow-up of these 23 patients. Considering this
situation, we thought that the incidence of TSH increased
as the follow-up period was prolonged (10).

In the literature, weight loss failure was described as <50%
Excess Weight Loss (EWL) postoperatively, less than 20%
loss of preoperative total body weight, and BMI above 35
kg/m?(11). In our study, the group described as unable to
lose weight was formed in light of this information.
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Full-thickness closure of all anatomical walls is very diffi-
cult in the obese patient group. Hand-assisted closure is
often not successful and also causes time loss (12). The
use of new laparoscopic trocar site closure techniques
instead of the traditional hand-assisted fascia closure
technique enables the peritoneal and fascial leaves to
be closed together. At the same time, the repair of tro-
car site defects in obese patients can be performed in a
much safer and easier way thanks to new laparoscopic
trocar site closure techniques (13).

Many risk factors have been identified in the develop-
ment of incisional hernia or TSH. Some of those are ad-
vanced age, gender (male>female), nutritional status,
diabetes, anemia, steroid treatment, renal failure, cancer,
and wound infections (14). We found that the frequency
of TSH development was higher in advanced age pa-
tients in our study. At the same time, we thought that the
frequency of TSH development was higher in patients
with less postoperative weight loss due to higher intraab-
dominal pressure.

In the literature, it is recommended to close the fascial
defects of the trocars with a thickness of 10 mm and more
as the risk of developing TSH is high (15, 16). Contrary
to this information, in our study, we found that a patient
developed hernia from a 5-mm trocar area. In the study
group where we evaluated a small number of cases, it
was not possible to make any further assumptions about
5-mm trocar site hernia. However, randomized studies
with a higher number of patients should investigate the
factors that affect the risk of hernia in these areas.

BIAS

Some of the most important drawbacks of this study are
that it was not prospectively designed, the number of the
patients was relatively low, and the procedures were per-
formed by more than one general surgeon.

In the literature, there is no clear ratio showing the inci-
dence of TSH development after LSG procedure in mor-
bidly obese patients.

CONCLUSION

In patients who did not lose enough weight after laparo-
scopic sleeve gastrectomy and in elderly patients, the rate
of development of trocar site hernia is higher and most of
these patients are asymptomatic. In these patients, physi-
cal examination is not successful in the evaluation of trocar
site hernia and superficial USG is recommended.
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ABSTRACT

Objective: In the treatment of local advanced gastric cancer
(LAGQ), it is recommended to start with neoadjuvant chemo-
therapy (NAC). Although the benefits of NAC have been shown,
it is still not fully understood which patients respond better. The
aim of this study was to investigate the effect of hematological
and histopathological parameters on the response to chemo-
therapy.

Materials and Methods: A retrospective examination was made
of 38 patients who underwent surgery for LAGC after receiving
NAC. Evaluations were made by comparing the demographic
characteristics, histopathological characteristics in an endoscop-
ic biopsy of the tumor, preoperative hemoglobin levels, and
neutrophil-lymphocyte ratios with the postoperative patholog-
ical response to determine which tumor characteristics gave a
better response.

Results: In the postoperative histopathological evaluation, there
was a pathological complete response to chemotherapy in two
patients (6%), grade 1 in 9 patients (24%), grade 2 in 13 patients
(34%), and grade 3 in 14 patients (36%). A statistically significant
relationship was determined between the histopathological
absence of perineural invasion and pathological complete re-
sponse (p=0.023).

Conclusion: A relationship between perineural invasion and
poor response to chemotherapy was determined. Although not

&ZET

Amag: Lokal ileri mide kanserinde (LIMK) tedaviye neoadjuvan
kemoterapi (NAK) ile baslanmasi dnerilir. Ancak NAK'nin fayda-
lari gosterilmis olsa da hangi hasta gurubunun tedaviye daha iyi
yanit verdigi tam olarak anlasilamamistir. Calismamizda hemato-
lojik ve histopatolojik parametrelerin kemoterapi yaniti Uzerine
etkisi arastinlmistir.

Yéntem ve Gereg: Bu calismada lokal ileri evre mide kanseri
nedeni ile neoadjuvan kemoterapi gérlp sonrasinda ameliyat
edilen 38 hasta retrospektif olarak incelendi. Ameliyat sonrasi
patolojik yanit ile hastanin demografik ozellikleri, timérin en-
doskopik biyopsideki histopatolojik 6zellikleri, preoperatif he-
moglobin seviyesi, nétrofil lenfosit orani karsilastirilip hangi 6zel-
likteki timorlerin daha iyi yanit verdigi degerlendirildi.

Bulgular: Ameliyat sonrasi yapilan histopatolojik degerlendir-
mede 2 (%6) hastada patolojik tam yanit, 9 (%24) hastada grade
1 yanit, 13 (%34) hastada grade 2 yanit ve 14 hastada (%36) gra-
de 3 yanit mevcuttu. Patolojik tam yanit ile histopatolojik olarak
perindral invazyon olmamasi istatistiksel olarak anlamli iliski gos-
terdi (p=0,023).

Sonug: Calismamizda NAK alan LIMK'li hastalarda perinéral
invazyon varliginin kemoterapiye kotd yanit ile iligkisi oldugu
g6rilmuistdr. Ayrica lenfovaskular invazyon ve disiik grade mev-
cudiyetinde istatistiksel olarak anlamli olmasa da kemoterapiye
kot yanit gdzlenmistir.
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at a statistically significant level, there was also observed to be
a poor response to chemotherapy in the presence of low grade
and lymphovascular invasion.
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INTRODUCTION

Gastric cancer is the fifth most commonly diagnosed
cancer worldwide, and the third most common cause of
cancer-related death (1). Although 5-year survival is >90%
when determined at the early stage, approximately two-
thirds of patients are diagnosed at an advanced stage
and survival decreases to <50% for these patients (2-4).

The chance of a cure with surgery is high in early-stage
gastric cancer, but it is recommended to start treatment
of local advanced gastric cancer (LAGC) with neoadju-
vant chemotherapy (NAC). According to the National
Comprehensive Cancer Network (NCCN) guidelines,
NAC or neoadjuvant chemoradiotherapy is recommend-
ed for LAGC patients in any group at clinical grade >T2
(5). The aim of NAC is to down-stage the tumor before
resection, inhibit micrometastasis, increase the RO re-
section rate and reduce the risk of recurrence and me-
tastasis. Tumors which are not suitable for resection can
be shrunk with NAC to become suitable for operation.
Consequently, while survival rates increase with NAC, the
radical resection rate and the risk of postoperative recur-
rence and metastasis decrease (6, 7).

Many studies have been conducted to determine the fac-
tors affecting prognosis in operable gastric cancer, and
the TNM grading system is accepted as the most import-
ant independent prognostic factor by the American Joint
Committee on Cancer (AJCC) (8). In addition, the pres-
ence of lymph node metastasis without serosal involve-
ment, the extent of lymphatic spread, invasion depth,
tumor macroscopic type, histological growth pattern, the
presence of lymphovascular invasion (LVI), tumor region,
grade, and resection type, and patient age have also
been shown to have an effect on prognosis (9-11).

Although studies have shown that reaching pathologi-
cal complete response (pCR) with NAC provides a sur-
vival advantage in LAGC, there have been no studies
investigating in which conditions there is an increase in
PCR (12, 13). The pCR rate with neoadjuvant treatment
in gastric and gastroesophageal junction cancers varies
between 15% and 30%, and the chance of RO resection
has been reported to be 70-77% (14, 15). There are also
studies showing an increase in survival with a partial re-
sponse even if pCR is not obtained (16). However, not all
LAGCs benefit from NAC, and approximately 15% of pa-

tients show tumor progression (17). While NAC provides
an improvement in prognosis for patients with increasing
pCR and the chance of RO resection, it may cause a delay
in surgery and disease progression in the patient group
who do not respond or have an insufficient response (13).
The determination of the patient groups for which NAC is
more effective will allow the selection of subgroups who
will benefit from treatment and eliminate unwanted de-
lays for other groups, thereby providing more benefit to
the prognosis of patients.

The aim of this study was to investigate the tumor char-
acteristics in gastric cancer that respond better to NAC.

MATERIALS AND METHODS

Data collection

The study included 38 patients who received NAC at
Medipol University Hospital and then underwent surgery
at Medipol University Hospital and Gaziosmanpasa Train-
ing and Research Hospital between January 2015 and
April 2019, reviewed retrospectively.

Approval for this study was granted from Gaziosman-
pasa Training and Research Hospital Ethics Committee
for Clinical Studies (Date: 28.05.2020, No: 80). The study
was performed in accordance with the Declaration of
Helsinki.

The study inclusion criteria were as follows: 1) Histo-
pathological diagnosis of adenocarcinoma, and 2) A clin-
ical LAGC diagnosis (T2, Nany). Patients were excluded
from the study if they had distant metastasis, and other
exclusion criteria were as follows: 1) Non adenocarcino-
ma histology, 2) Emergency or palliative resection during
treatment, 3) The patient refused to complete the neo-
adjuvant treatment, 4) There were contraindications for
NAC and surgery, 5) A history of gastric surgery.

Evaluation was made of 38 patients diagnosed with LAGC
after the exclusion of 31 patients following further tests; 9
were determined to have metastasis, 10 with bleeding,
seven with partial obstruction, and five applied to have
emergency surgery because of perforation. No patient
abandoned treatment. All patients underwent preopera-
tive metastasis scanning, and before NAC, evaluation with
gastroscopy and abdominal computed tomography (CT).
All the patients were diagnosed with adenocarcinoma, and
in seven patients there was signet ring cell differentiation.
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The majority of patients received chemotherapy with the
FOLT protocol and the FOLFOX regimen was applied to
only three patients. The data flow chart is shown in Figure 1.

Data were retrieved from the medical records of each
patient in respect of medical history, age, sex, chemo-
therapy regimen of NAC, surgical method, and patholo-
gy results (e.g. histological type, tumor size, histological
grade, perineural invasion (PNI), LVl and laboratory data.)
The tumor size (T stage), lymph node status (N stage),
presence of metastasis (M stage) and the American Joint
Committee on Cancer (AJCC) stage for each patient
were obtained from the cancer registry data (5). Tumor

Elhgibility critenia:

size was assessed in three groups as <4.5 cm, 4.5-8 cm
and >8 cm (18).

In histological evaluation, the data obtained from all
patients were included in the statistics and histological
type, grade, presence of perineural invasion, presence of
lymphovascular invasion and human epidermal growth
factor receptor 2 (HER 2) status were included in the eval-
uation. Both the WHO classification and the Lauren clas-
sification were used for histological evaluation. In the Lau-
ren classification, it was evaluated in 3 groups as diffuse
intestinal and mixed type, as it was made in 1965 and is
still ongoing. According to the WHO classification, it was

1. Histopathological diagnosis of adenocarcinoma,
2. A clhinical LAGC diagnosis (>T2, Nany)

Exclusion criteria:

1. Patients with distant metastases

2. Emergency or palhiative resection during treatment,
3. The patient refused to complete the neoadjuvant
treatment,
4. There were contraindications for NAC and surgery
5. A history of gastric surgery
n=69
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After excluding patients diagnosed with
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n=60

A 4

After excluding patients with bleeding
n=50

) 4

After excluding patients with obstruction
n=43

\ 4

After excluding patients with
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n=11 n=27

Figure 1: The data flow chart
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graded in 3 groups as well-differentiated, moderately dif-
ferentiated and poorly differentiated (19, 20). In the HER
2 scoring, 0 was accepted as no reaction in tumor cells or
incomplete reaction in <10% of tumor cells, 1 as paleness
in >10% of the tumor cells and incomplete membranous
reaction that was difficult to differentiate, 2 as incomplete
weak or moderate level membranous reaction in >10% of
the tumor cells or a complete strong membranous reac-
tion in <10% of the tumor cells, and 3 as a uniform strong
membranous reaction in >10% of the tumor cells. Scores
0 and 1 were accepted as negative, Score 2 as suspected
positive, and Score 3 as a positive reaction. Patients with
Score 2 were then evaluated according to fluorescent in
situ hybridization (FISH), and were included in the nega-
tive or positive group according to the results (21).

Chemotherapy

For neoadjuvant treatment, the patients were admin-
istered the FLOT regimen (docetaxel (50 mg/m?), oxali-
platin (85 mg/m?), and LV (200 mg/m? with short-term
infusional FU (2600 mg/m? as a 24-hour infusion) or the
FOLFOX regimen (oxaliplatin 85 mg/m? IV + leucovorin
400 mg/m? IV + fluorouracil 400 mg/m? IV bolus + fluoro-
uracil 2400 mg/m? IV) (22, 23).

Surgery
The surgical technique applied to all the patients was D2
lymphadenectomy with curative total gastrectomy. D2

lymph node dissection including the 1, 2, 3,4, 5, 6, 7, 8a,
9, 1p, 11d and 12 were performed so that at least 15
lymph nodes were removed (24).

Assessment of chemotherapy response

Following retrospective collection of patient demograph-
ic data, such as age and gender, the radiological, gastro-
scopic, and histopathological findings before and after
NAC were compared with the pathological response.
In the histopathological examination, evaluations were
made of tumor grade, differentiation, PNI, and LVI, and
the presence of HER 2 and necrosis to determine which
tumors with which characteristics benefited most from
NAC.

The College of American Pathologists Tumor Regres-
sion Grading (CAP-TRG) system was used to evaluate
the response to NAC. Classification in this system is de-
fined as Grade 0: No viable cancer cells (complete re-
sponse); Grade 1: Single cells or small groups of cancer
cells (moderate response); Grade 2: Residual cancer cells
with evident tumor regression but more than single cells
or rare small groups of cancer cells (minimal response);
Grade 3: Minimal or no tumor killed or extensive residual
cancer (poor response) (25). The response to treatment in
the histopathology samples according to the CAP-TRG
system is shown in Figure 2.

Figure 2: The response rates to asses neoadjuvant chemotherapy according to the College
of American Pathologists Tumor Regression Grading (CAP-TRG) A) CAP-TRG Grade 0 (pCR),
B) CAP-TRG Grade 1, C) CAP-TRG Grade 2, D) CAP-TRG Grade 3 (H&E x 20).
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All subsequent analyses were made after separating the
patients into major response (grades 0 and 1) and minor
response (grades 2 and 3) (26).

From the hemoglobin level in the routine blood tests
performed one week before NAC, the neutrophil-lym-
phocyte rate (NLR) was calculated as the ratio of absolute
neutrophil count to absolute lymphocyte count, and the
correlation of NLR to response to NAC was evaluated.

Clinical outcomes

Prognosis was analyzed with the disease-free survival rate
(defined as the time elapsed between surgery with cura-
tive intent and reappearance of disease, either locally or
distant in months) and the overall survival rate (defined
as the time elapsed between surgery with curative intent
and death due to disease in months).

Follow-up

In the first two years after surgery, patients were followed
up regularly at three or four-month intervals and then ev-
ery six months in the third year, and annually thereafter.
During the follow-up visits, patients underwent physical
examination, complete blood tests, chest radiography
and CT or magnetic resonance imaging (MRI) as clinically
indicated. Upper gastrointestinal endoscopy was used to
verify locoregional recurrence.

Statistical analysis

All statistical analyses were performed using the SPSS
software (version 21.0; SPSS Inc., Chicago, IL, USA). Con-
formity of continuous variables to normal distribution was
assessed with the Shapiro Wilk test. Normally distribut-
ed parametric data were presented as mean =+ standard
deviation (SD) values. In the comparison of variables
showing normal distribution, according to the major and
minor response groups, the Student’s t-test was used
and for those not showing normal distribution, the Mann
Whitney U-test. The Chi-square test and Fisher's Exact
test were applied in the analysis of categorical data. To
determine variables with an effect on the groups, Logistic
Regression Analysis was performed. The survival analysis
was calculated using the Kaplan-Meier method, and the
log-rank test was used for the univariate analysis. A value
of p<0.05 was accepted as statistically significant.

RESULTS

Evaluation was made of 38 patients diagnosed with
LAGC. There was a PCR to chemotherapy in 2 (6%) pa-
tients, Grade 1 in 9 (24%) patients, Grade 2 in 13 (34%),
and Grade 3 in 14 (36%). The relationships between the
pathological response and the laboratory findings, de-
mographic and histopathological data are shown in Ta-

ble 1.

When the statistical results were examined, a significant

relationship between the presence of PNI and a poor
response to NAC in univariate analysis (p=0.023) was
observed. In logistic regression analysis, only the pres-
ence of PNI was found to be related to the absence of
tumor regression (OR: 9.692;( ClI 1.074-87.437); p=0.043).
A large proportion of patients with a major response
were Her 2 negative, high grade and without LVI, but this
was not statistically meaningful (p>0.05). No statistically
significant relationship was seen between hemoglobin
levels and NLR and pathological response (p=0.625 and
p=0.727, respectively). In patients with pCR, there was
no PNI and LVI, and the tumor grade was high in these
patients. There was regression in tumor size and the pos-
sibility of RO resection was obtained in all patients. No re-
lationship was determined between major response and
overall survival (OS), disease-free survival (DFS), metasta-
sis and recurrence (p>0.05). The follow-up periods, DFS,
OS, metastasis, and mortality rates are shown in Table 2.
No metastasis or mortality was seen in the patients with
pathological complete response. The multivariate analy-
sis results are shown in Table 3. Overall survival according
to histopathological response groups is summarized in
Figure 3.

DISCUSSION

Significant changes have happened in oncological ther-
apy in recent years, and are reported to improve prog-
nosis, especially in local advanced stage tumors with
neoadjuvant therapy (27). Neoadjuvant treatment of
aggressive solid organ malignancies has many proven
advantages. Early treatment of distant microscopic dis-
ease is provided with NAC, and shrinkage can occur in
the tumor increasing resectability (28). There are publica-
tions in LAGC with NAC, there is an increase up to 30%
in pCR and RO resection up to 100%, although the com-
plete response rates are not high in most researches (16,
29, 30). In this regard, it is important to determine which
patients will be preferred by NAC. Factors affecting NAC
response have been researched in our study for this pur-
pose. Our study assessed in which patient group the
pathological response was better, and RO resection could
be done in all patients after NAC even if it was not pCR.

Shrinkage of the tumor to obtain RO resection in patients
diagnosed with LAGC has an effect on prognosis and
facilitates surgery. In the MAGIC study, 503 patients di-
agnosed with >T2 stomach, gastroesophageal junction,
and distal esophagus adenocarcinoma were random-
ized into two groups. One group had surgery only and
the patients in the other group were given NAC, then
operated on, and were subsequently administered adju-
vant chemotherapy. The results of that study showed that
pCR was not obtained with NAC but the resected tumors
were significantly smaller in size and less nodal metasta-
sis was determined. Although 58% of the patients could
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Table 1: Summary of the demographic, histopathological and laboratory findings of the patients according to
response

Major response Minor response Total
n(11) n (27) n (38) p value
mean=SD mean+=SD mean+=SD
Age (year) 62.41+10.54 58.52+11.84 59.65+11.48 0.356°
NAC_If (107/L) 2.39+1.28 1.88+0.68 2.03+0.91 0.2782
NAC_nt (10%/L) 4.68+2.63 5.04+2.42 4.94+2 46 0.7512
NLR 2.89+1.25 3.07+1.59 3.02+1.48 0.727°
HB (g/dl) 12.37+2 12.03+1.89 12.13+£1.90 0.625°
n % n % n % p value
Gender (%)
Male 10 90.9 21 77.8 31 81.6 0.648°
Female 1 9.1 6 222 7 18.4
Tumor localization
Proximal 2 18.2 6 22.2 8 21.1 0.852¢
Distal 6 54.5 12 44.4 18 47 .4
EGJ 3 27.3 9 333 12 31.6
Tumor size (cm)
<4.5CM 7 63.6 M 40.7 18 47 .4 0.427¢
4.5-8 CM 3 27.3 13 48.1 16 421
>8 CM 1 9.1 3 1.1 4 10.5
Stage
Stage 2a 1 9.1 0 0 1 2.6 0.174¢
Stage 2b 0 0 4 14.8 4 10.5
Stage 3 8 72.7 21 77.8 29 76.3
Stage 4a 2 18.2 2 7.4 4 10.5
Lauren classification
Intestinal 3 27.3 9 33.3 12 31.6 0.644¢
Diffuse 5 455 8 29.6 13 342
Mixed 3 27.3 19 0.37 13 34.2
Differentiation
Well-moderate 4 36.4 9 33.3 13 34.2 1.00°
Poorly 7 63.6 18 66.7 25 65.8
Grade
Low-moderate 2 18.2 11 40.7 13 34.2 0.268°
High 9 81.8 16 59.3 25 65.8
PNI
Absent 9 0.9 13 48.1 22 59.5 0.028b*
Present 1 0.1 14 51.9 15 40.5
LVI
Absent 7 0.7 9 333 16 43.2 0.067°
Present 3 0.3 18 66.7 21 56.8
HER 2
Absent 10 90.9 20 0.87 30 88.2 1.00°
Present 1 9.1 3 0.13 4 11.8

: Mann Whitney U test, °: Fisher Exact test, <: Chi-Square test, *: refers to the higher ratio (p<0.05).
SD: Standard deviation, NAC_If: One week before NAC the lymphocyte ratio. NAC_nt: One week before NAC the neutrophil ratio,
NLR: neutrophil to lymphocyte ratio, HB: hemoglobin, EGJ: esophagogastric junction, HER 2: Human epidermal growth factor receptor-2,

PNI: perineural invasion, LVI: lymphovascular invasion
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Table 2: Follow up times of the patients, disease free survival (DFS), mean survival (OS) and findings of metastasis

and death

Major response Minor response Total
n (11) n (27) n (38) p value
mean=SD mean=SD mean=SD
Follow-up (month) 18,45+10,73 20,15+13,54 19,66+12,67 0.8992
DFS (month) 17.36+£9.94 18.37+£13.66 18.08+12.57 0.8742
n % n % n %
Cancer-related death 1.00°
Absent 7 63.6 16 59.3 23 60.5
Present 4 36.4 11 40.7 15 39.5
Metastasis 0.720¢
Absent 9 81.8 20 74.1 29 76.3
Present 2 18.2 7 25.9 9 23.7
Recurrence 1.00°
Absent 10 90.9 25 92.6 35 92.1
Present 1 9.1 2 7.4 3 7.9

# Mann Whitney U test, °: Fisher Exact test, ©: Chi-Square test, DFS: Disease free survival

Table 3: Multivariate analysis

95% C.l.for EXP(B)

40

B S.E. Wald Sig. Exp (B)
Lower Upper
NLR-categorical (>2.06) 0.142 0.837 0.029 0.866 1.152 0.224 5.939
PNI 1.659 1.206 1.891 0.169 5.254 0.494 55.899
LviI 1.107 0.925 1.434 0.231 3.026 0.494 18.527
Grade -1.019 0.987 1.065 0.302 0.361 0.052 2.500
Constant 1.613 0.619 6.796 0.009 5.016
NLR: neutrophil to lymphocyte rate, PNI: perineural invasion, LVI: lymphovascular invasion, S.E.: standard error
» Exitus not complete treatment in the postoperative period, OS
and DFS were better in the group that received chemo-
—I therapy (31).
80
g In a study by Ychou et al, 224 patients were randomized
g to surgery and NAC+adjuvant chemotherapy groups.
g * G The RO resection rate was seen to increase with NAC, and
H Moo there was an improvement in OS and DFS rates (32).

Although many studies have shown an increase in surviv-
al and RO resection rates with neoadjuvant treatment in
gastric cancer, as stated above, the factors affecting the
increase in pathological response have not been exten-
ofs ‘ ‘ ‘ ‘ ‘ sively investigated. There are few studies in the literature

‘ 0 “ o % o on this subject. Li et al investigated the effect of HER 2,
Figure 3: Overall survival according to histopathological Ki67 and p53 proteins on NAC response and concluded
response groups that Kié7 was an independent determinant of NAC effi-

Survival time does not differ between minor and major response cacy (33). In another study, HER 2 and p53 were found
groups (p=0.876). to be predictive factors of the response to neoadjuvant

20
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chemotherapy with the FOLFOX regimen (34). The histo-
pathological factors predicting NAC response in LAGC
were investigated in another study and the most import-
ant predictors affecting pathological response were re-
ported to be tumor differentiation and tumor size (35). In
2017, Molina et al. examined histopathological parame-
ters predicting NAC response in LAGC, and found that
LVI, PNI, and high grade were associated with a poor
response to treatment. No relationship was determined
between NAC response and age, gender, inflammatory
reaction in the tumor, and desmoplasia (26).

It is more difficult to obtain pCR in LAGC than in other
solid organ tumors. The important question here is to
determine which patients will have a better response to
treatment. From the available data, it can be thought that
there will be a better response to NAC in certain sub-
groups of gastric cancer.

The results of the current study showed a relationship
between major pathological response and the absence
of PNI. Furthermore, although not statistically significant,
there was a better response to NAC in patients without
LVI. In contrast to findings in literature, a better clinical re-
sponse was observed in high grade tumors in the current
study (26). However, no relationship was determined with
age, gender, tumor localization, grade or size.

There are studies in the literature that have shown that
of the hematological parameters, NLR is correlated with
the long-term results in lung, colorectal, pancreas and
stomach cancers and that an increased NLR is predic-
tive of mortality. There are also studies that have shown
an increase in lymphocyte count and an increase in an-
ti-cancer activity associated with lymphocyte-mediated
antibodies, and therefore claimed a potential increase in
PCR (36, 37). However, the effect of NLR on pathological
response has only been evaluated in one study. In that
study of breast cancer patients receiving neoadjuvant
chemotherapy, an increase in pCR when NLR was <2.06
(38-40) was determined.

When starting the current study, it was predicted that in
addition to hemoglobin level and histopathological fea-
tures such as PNI, LVI, grade and differentiation, NLR, as
an inflammatory indicator, would be a factor affecting
NAC response, but no relationship was determined be-
tween NLR and pathological response. The lymphocyte
count was higher in the patient group showing a major
response, but this was not reflected in the NLR. Predictive
importance of NLR could not be determined in this study.
Nevertheless, it could be predictive of NAC response in
stomach cancer and in other malignancies such as breast
cancer and lung cancer, and there can be considered to
be a need for re-evaluation in further studies with larger
patient numbers.

There were some limitations to this study, primarily that
the endpoint was limited to pCR. The follow-up periods
of the patients, OS and DFS were added to the study but
long-term clinical results were not evaluated. As a limited
number of patients were included in this study there is
a need for further more extensive studies to reach sig-
nificant results. The same chemotherapy regime wasn't
applied to all of the patients. Although this did not affect
the results , it can be assessed as a limitation. It is thought
that with more robust evidence similar results will be ob-
tained and should be supported with studies that will de-
termine the parameters predicting NAC response.

In conclusion, the results of this study demonstrated that
PNl is a parameter predicting response to chemotherapy
in LAGC patients receiving NAC. In the clinical evalua-
tion, the absence of LVI and high grade were correlated
with good response. Given the fact that an increased
lymphocyte count stimulates the immune response, and
it has not been previously investigated as a factor with
predictive value in gastric cancer, NLR was investigated
as it can be easily calculated from routine blood tests in
all patients at no extra cost, but it was not found to be
statistically significant. However, further studies with a
higher number of patients are needed for PNI and other
parameters to be used in clinical practice.

Ethics Committee Approval: This study was approved by the
Clinical Research Ethical Committee of the Istanbul Gaziosman-
pasa Training and Research Hospital. (Date: 28.05.2020, No:80)

Peer Review: Externally peer-reviewed.

Author Contributions: Conception/Design of Study- E.Y.; Data
Acquisition- 1Y, B.U.Y. S.G.A; Data Analysis/Interpretation-
E.Y., S.B., AM.E.; Drafting Manuscript- E.Y.; Critical Revision of
Manuscript- E.Y., AM.E., S.B., A.B.; Approval and Accountabi-
lity- EY., S.B.,S.G.A, AME, 1Y, PO.G,B.UY, AB, MO.

Conflict of Interest: Authors declared no conflict of interest

Financial Disclosure: Authors declared no financial support.

REFERENCES

1. BrayF, Ferlay J, Soerjomataram |, Siegel RL, Torre LA, Jemal
A. Global cancer statistics 2018: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in 185
countries. CA Cancer J Clin 2018;68(6):394-424. [CrossRef]

2. Kikuchi S, Katada N, Sakuramoto S, Kobayashi N, Shimao H,
Watanabe M, et al. Survival after surgical treatment of early
gastric cancer: surgical techniques and long-term survival.
Langenbecks Arch Surg 2004;389(2):69-74. [CrossRef]

3. LuJ, Huang CM, Zheng CH, Li P, Xie JW, Wang JB, et al.
Consideration of tumor size improves the accuracy of TNM
predictions in patients with gastric cancer after curative
gastrectomy. Surg Oncol 2013;22(3):167-71. [CrossRef]

4. Gee DW, Rattner DW. Management of gastroesophageal
tumors. Oncologist 2007;12(2):175-85. [CrossRef]


https://doi.org/10.3322/caac.21492
https://doi.org/10.1007/s00423-004-0462-2
https://doi.org/10.1016/j.suronc.2013.05.002
https://doi.org/10.1634/theoncologist.12-2-175

Can neoadjuvant therapy efficacy be predicted in gastric cancer?
Istanbul Tip Fakiiltesi Dergisi @ J Ist Faculty Med 2022;85(1):41-50

Ajani JA, D'Amico TA, Almhanna K, Bentrem DJ, Chao J,
Das P, et al. Gastric Cancer, Version 3.2016, NCCN Clinical
Practice Guidelines in Oncology. J Natl Compr Canc Netw
2016;14(10):1286-312. [CrossRef]

Stewart C, Chao J, Chen YJ, Lin J, Sullivan MJ, Melstrom
L, et al. Multimodality management of locally advanced
gastric cancer-the timing and extent of surgery. Transl
Gastroenterol Hepatol 2019;4:42. [CrossRef]

Wang XZ, Zeng ZY, Ye X, Sun J, Zhang ZM, Kang WM.
Interpretation of the development of neoadjuvant therapy
for gastric cancer based on the vicissitudes of the NCCN
guidelines. World J Gastrointest Oncol 2020;12(1):37-53.
[CrossRef]

Cao LL, Lu J, Li P, Xie JW, Wang JB, Lin JX, et al. Evaluation
of the Eighth Edition of the American Joint Committee on
Cancer TNM Staging System for Gastric Cancer: An Analysis
of 7371 Patients in the SEER Database. Gastroenterol Res
Pract 2019;2019:6294382. [CrossRef]

Yamamura Y, Nakajima T, Ohta K, Nashimoto A, Arai K,
Hiratsuka M, et al. Determining prognostic factors for
gastric cancer using the regression tree method. Gastric
Cancer 2002;5(4):201-7. [CrossRef]

Yokota T, Ishiyama S, Saito T, Teshima S, Narushima Y, Murata
K, et al. Lymph node metastasis as a significant prognostic
factor in gastric cancer: a multiple logistic regression analysis.
Scand J Gastroenterol 2004;39(4):380-4. [CrossRef]

Bu Z, Zheng Z, Li Z, Zhang L, Wu A, Wu X, et al. Lymphatic
vascular invasion is an independent correlated factor for
lymph node metastasis and the prognosis of resectable
T2 gastric cancer patients. Tumour Biol 2013;34(2):1005-12.
[CrossRef]

LiZ, Shan F, Wang, ZhangV, Zhang L, Li S, et al. Correlation
of pathological complete response with survival after
neoadjuvant chemotherapy in gastric or gastroesophageal
junction cancer treated with radical surgery: A meta-
analysis. PLoS One. 2018;13(1):e0189294. [CrossRef]

Cho H, Nakamura J, Asaumi Y, Yabusaki H, Sakon M, Takasu
N, et al. Long-term survival outcomes of advanced gastric
cancer patients who achieved a pathological complete
response with neoadjuvant chemotherapy: a systematic
review of the literature. Ann Surg Oncol 2015;22(3):787-92.
[CrossRef]

Ajani JA, Winter K, Okawara GS, Donohue JH, Pisters PW,
Crane CH, etal. Phase Il trial of preoperative chemoradiation
in patients with localized gastric adenocarcinoma (RTOG
9904): quality of combined modality therapy and pathologic
response. J Clin Oncol 2006;24(24):3953-8. [CrossRef]

Ajani JA, Mansfield PF, Janjan N, Morris J, Pisters PW,
Lynch PM, et al. Multi-institutional trial of preoperative
chemoradiotherapy in patients with potentially resectable
gastric carcinoma. J Clin Oncol 2004;22(14):2774-80.
[CrossRef]

Kurokawa Y, Shibata T, Sasako M, Sano T, Tsuburaya
A, lwasaki Y, et al. Validity of response assessment
criteria in neoadjuvant chemotherapy for gastric cancer
(JCOGO0507-A). Gastric Cancer 2014;17(3):514-21. [CrossRef]

. Valenti V, Hernandez-Lizoain JL, Beorlegui MC, Diaz-

Gonzalez JA, Regueira FM, Rodriguez JJ, et al. Morbidity,
mortality, and pathological response in patients with
gastric cancer preoperatively treated with chemotherapy
or chemoradiotherapy. J Surg Oncol 2011;104(2):124-9.
[CrossRef]

18.
19.
20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

Zhu Y, Sun'Y, Hu S, Jiang Y, Yue J, Xue X, et al. Comparison
of five tumor regression grading systems for gastric
adenocarcinoma after neoadjuvant chemotherapy: a
retrospective study of 192 cases from National Cancer
Center in China. BMC Gastroenterol 2017;17(1):41.
[CrossRef]

Lauren P. The Two Histological Main Types of Gastric
Carcinoma: Diffuse  and So-Called Intestinal-Type
Carcinoma. An Attempt at a Histo-Clinical Classification.
Acta Pathol Microbiol Scand 1965;64:31-49. [CrossRef]
Kushima R, Lauwers GY, Rugge M. Gastric Dysplasia.
In: WHO Classification of Tumours: Digestive Systemic
Tumours, 5th, WHO Classification of Tumours Editorial
Board (Ed), International Agency for Research on Cancer,
Lyon 2019. p.71

Bartley AN, Washington MK, Ventura CB, Ismaila N,
Colasacco C, Benson AB, 3rd, et al. HER2 testing and clinical
decision making in gastroesophageal adenocarcinoma:
Guideline From the College of American Pathologists,
American Society for Clinical Pathology, and American
Society of Clinical Oncology. Arch Pathol Lab Med
2016;140(12):1345-63. [CrossRef]

Al-Batran SE, Hofheinz RD, Pauligk C, Kopp HG, Haag
GM, Luley KB, et al. Histopathological regression after
neoadjuvant docetaxel, oxaliplatin, fluorouracil, and
leucovorin versus epirubicin, cisplatin, and fluorouracil or
capecitabine in patients with resectable gastric or gastro-
oesophageal junction adenocarcinoma (FLOT4-AIO):
results from the phase 2 part of a multicentre, open-label,
randomised phase 2/3 trial. Lancet Oncol 2016;17(12):1697-
708. [CrossRef]

Bang YJ, Kim YW, Yang HK, Chung HC, Park YK, Lee KH, et
al. Adjuvant capecitabine and oxaliplatin for gastric cancer
after D2 gastrectomy (CLASSIC): a phase 3 open-label,
randomised controlled trial. Lancet 2012;379(9813):315-21.
[CrossRef]

Japanese Gastric Cancer Association. Japanese gastric
cancer treatment guidelines 2018 (5th edition). Gastric
Cancer 2021;24(1):1-21. [CrossRef]

Shi C, Berlin J, Branton PA, Burgart LJ, Carter DK, Compton
CC, et al. Protocol for the examination of specimens from
patients with carcinoma of the stomach. In: Cancer Protocol
Templates. Northfield, IL: College of American Pathologists;
2017. (Available from: URL: http://www.cap.org)

Sanchez de Molina ML, Diaz Del Arco C, Vorwald P,
Garcia-Olmo D, Estrada L, Fernandez-Acenero MJ.
Histopathological ~ factors  predicting response to
neoadjuvant therapy in gastric carcinoma. Clin Transl Oncol
2018;20(2):253-7. [CrossRef]

Russell MC. Comparison of neoadjuvant versus a surgery
first approach for gastric and esophagogastric cancer. J
Surg Oncol 2016;114(3):296-303. [CrossRef]

Ajani JA, Mansfield PF, Lynch PM, Pisters PW, Feig B,
Dumas P, et al. Enhanced staging and all chemotherapy
preoperatively in patients with potentially resectable gastric
carcinoma. J Clin Oncol 1999;17(8):2403-11. [CrossRef]
Brenner B, Shah MA, Karpeh MS, Gonen M, Brennan MF,
Coit DG, et al. A phase Il trial of neoadjuvant cisplatin-
fluorouracil followed by postoperative intraperitoneal
floxuridine-leucovorin in patients with locally advanced
gastric cancer. Ann Oncol 2006;17(9):1404-11. [CrossRef]


https://doi.org/10.6004/jnccn.2016.0137
https://doi.org/10.21037/tgh.2019.05.02
https://doi.org/10.4251/wjgo.v12.i1.37
https://doi.org/10.1155/2019/6294382
https://doi.org/10.1007/s101200200035
https://doi.org/10.1080/00365520310008629
https://doi.org/10.1007/s13277-012-0637-3
https://doi.org/10.1371/journal.pone.0189294
https://doi.org/10.1245/s10434-014-4084-9
https://doi.org/10.1200/JCO.2006.06.4840
https://doi.org/10.1200/JCO.2004.01.015
https://doi.org/10.1007/s10120-013-0294-2
https://doi.org/10.1002/jso.21947
https://doi.org/10.1186/s12876-017-0598-5
https://doi.org/10.1111/apm.1965.64.1.31
https://doi.org/10.5858/arpa.2016-0331-CP
https://doi.org/10.1016/S1470-2045(16)30531-9
https://doi.org/10.1016/S0140-6736(11)61873-4
https://doi.org/10.1007/s10120-020-01042-y
https://doi.org/10.1007/s12094-017-1707-1
https://doi.org/10.1002/jso.24293
https://doi.org/10.1200/JCO.1999.17.8.2403
https://doi.org/10.1093/annonc/mdl133

30.

31

32.

33.

34.

35.

Can neoadjuvant therapy efficacy be predicted in gastric cancer?
Istanbul Tip Fakiiltesi Dergisi @ J Ist Faculty Med 2022;85(1):41-50

Koh YW, Park YS, Ryu MH, Ryoo BY, Park HJ, Yook JH, et
al. Postoperative nodal status and diffuse-type histology
are independent prognostic factors in resectable advanced
gastric carcinomas after preoperative chemotherapy. Am J
Surg Pathol 2013;37(7):1022-9. [CrossRef]

Cunningham D, Allum WH, Stenning SP, Thompson JN, Van
de Velde CJ, Nicolson M, et al. Perioperative chemotherapy
versus surgery alone for resectable gastroesophageal
cancer. N Engl J Med 2006;355(1):11-20. [CrossRef]

Ychou M, Boige V, Pignon JP, Conroy T, Bouche O, Lebreton
G, etal. Perioperative chemotherapy compared with surgery
alone for resectable gastroesophageal adenocarcinoma: an
FNCLCC and FFCD multicenter phase Il trial. J Clin Oncol
2011;29(13):1715-21. [CrossRef]

Li S, Li J, Liu Z, Zhang Z, Zhang W, Yang H, et al. [Predictive
value of P53, Ki-67, HER2 protein detection in neoadjuvant
chemotherapy for adenocarcinoma of gastroesophageal
junction). Zhonghua Wei Chang Wai Ke Za Zhi
2015;18(9):901-4.

Qu JJ, Shi YR, Hao FY. [Clinical study of the predictors to
neoadjuvant chemotherapy in patients with advanced
gastric cancer). Zhonghua Wei Chang Wai Ke Za Zhi
2013;16(3):276-80.

Wang LB, Teng RY, Jiang ZN, Hu WX, Dong MJ, Yuan XM, et
al. Clinicopathologic variables predicting tumor response
to neoadjuvant chemotherapy in patients with locally
advanced gastric cancer. J Surg Oncol 2012;105(3):293-6.
[CrossRef]

36.

37.

38.

39.

40.

Shivakumar L, Ansell S. Targeting B-lymphocyte stimulator/
B-cell activating factor and a proliferation-inducing ligand
in hematologic malignancies. Clin Lymphoma Myeloma
2006;7(2):106-8. [CrossRef]

YaoY,YuanD, LiuH, GuX, SongY. Pretreatment neutrophil to
lymphocyte ratio is associated with response to therapy and
prognosis of advanced non-small cell lung cancer patients
treated with first-line platinum-based chemotherapy.
Cancer Immunol Immunother 2013;62(3):471-9. [CrossRef]
Kishi Y, Kopetz S, Chun YS, Palavecino M, Abdalla EK,
Vauthey JN. Blood neutrophil-to-lymphocyte ratio predicts
survival in patients with colorectal liver metastases
treated with systemic chemotherapy. Ann Surg Oncol
2009;16(3):614-22. [CrossRef]

Aizawa M, Gotohda N, Takahashi S, Konishi M, Kinoshita T.
Predictive value of baseline neutrophil/lymphocyte ratio for
T4 disease in wall-penetrating gastric cancer. World J Surg
2011;35(12):2717-22. [CrossRef]

Chen Y, Chen K, Xiao X, Nie Y, Qu S, Gong C, et al.
Pretreatment neutrophil-to-lymphocyte ratio is correlated
with response to neoadjuvant chemotherapy as an
independent prognostic indicator in breast cancer patients:
a retrospective study. BMC Cancer 2016;16:320. [CrossRef]


https://doi.org/10.1097/PAS.0b013e31828778fd
https://doi.org/10.1056/NEJMoa055531
https://doi.org/10.1200/JCO.2010.33.0597
https://doi.org/10.1002/jso.22085
https://doi.org/10.3816/CLM.2006.n.046
https://doi.org/10.1007/s00262-012-1347-9
https://doi.org/10.1245/s10434-008-0267-6
https://doi.org/10.1007/s00268-011-1269-2
https://doi.org/10.1186/s12885-016-2352-8

[STANBUL

UNIVERSITY
PRESS

RESEARCH / ARASTIRMA
DOI: 10.26650/IUITFD.898541
ist Tip Fak Derg 2022 / J Ist Faculty Med 2022

ELEVATED TRIGLYCERIDE GLUCOSE INDEX IS RELATED TO THE

PRESENCE OF HEART FAILURE

YUKSEK TRIGLISERID GLUKOZ INDEKSI KALP YETMEZLIGI VARLIGIYLA ILISKILIDIR

Sara CETIN SANLIALP' ®, Gékay NAR?

'Servergazi State Hospital, Cardiology Clinic, Denizli, Turkey

, Mehmet Giiven GUNVER3

2Pamukkale University, Faculty of Medicine, Department of Cardiology, Denizli, Turkey

3Istanbul University, Istanbul Faculty of Medicine, Department of Biostatistics, Istanbul, Turkey

ORCID IDs of the authors: S.C.$. 0000-0001-9328-9127; G.N. 0000-0001-6159-7785; M.G.G. 0000-0002-4628-8391

Cite this article as: Cetin Sanlialp S, Nar G, Gunver MG. Elevated triglyceride glucose index is related to the presence of heart failure.

J Ist Faculty Med 2022;85(1):51-8. doi: 10.26650/IUITFD.898541

ABSTRACT

Objective: Previous studies have shown a significant associa-
tion between insulin resistance (IR) measured by using different
methods and heart failure (HF). In recent years, the triglyceride
glucose (TyG) index has been used to measure IR, and there are
several reports showing that the TyG index indicates conditions
such as metabolic syndrome (MetS) and atherosclerotic process.
However, there is no study investigating the association of the
TyG index with HF. Therefore, we aimed to evaluate the role of
the TyG index in HF presence and its relationship with HF sever-
ity in this study.

Materials and Methods: Sixty-nine subjects matched for age
and gender were analyzed retrospectively. The TyG index was
used to measure IR and was calculated by the formula Ln [fasting
triglycerides (mg/dl) x fasting glucose (mg/dl)/2]. The severity of
HF was assessed by New York Heart Association (NYHA) func-
tional class, left ventricular ejection fraction (LVEF) and N- termi-
nal prohormone brain natriuretic peptide (NT-proBNP).

Results: HF patients had higher TyG index (2.11+£0.59 vs.
8.55+0.55; p<0.001) but there was no correlation between TyG
index with HF severity identified by NYHA functional class, LVEF
and NT-proBNP. The ROC curve showed the cut-off point of the
TyG index in determining HF as 9.19 with 71% sensitivity and
51% specificity (AUC:0.745, p<0.001).

Conclusion: TyG index may be a useful marker for diagnosis of
HF, but is not correlated with HF severity.

Keywords: Heart failure, insulin resistance, triglyceride glucose
index

OZET

Amag: Onceki calismalar, farkli yontemler kullanilarak dlgiilen
instlin direnci (IR) ile kalp yetmezligi (KY) arasinda énemli bir
iliski oldugunu gostermistir. Son yillarda, trigliserid glikoz (TyG)
indeksi IR'ni dlgmek icin kullanilmaktadir ve TyG indeksinin, me-
tabolik sendrom (MetS) ve aterosklerotik stire¢ gibi durumlari
g6sterdigine dair birkag rapor vardir. Ancak TyG indeksinin KY ile
iliskisini arastiran herhangi bir calisma yoktur. Bu nedenle, biz bu
calismada TyG indeksinin KY varligindaki rolini ve KY siddeti ile
iliskisini degerlendirmeyi amacladik.

Gereg¢ ve Yontem: Yas ve cinsiyet uyumlu 69 hasta geriye do-
nik olarak incelendi. IR'ni dlgmek icin TyG indeksi kullanildi ve
Ln [aglk trigliseridleri (mg/dl) x aglik glikozu (mg/dl)/2] formi-
lGyle hesaplandi. KY’nin siddeti, New York Kalp Dernegi (NYHA)
fonksiyonel sinifi, sol ventrikiler ejeksiyon fraksiyonu (LVEF) ve
N-terminal prohormon beyin natritretik peptidi (NT-proBNP) ile
degerlendirildi.

Bulgular: KY hastalan daha ylksek TyG indeksine sahipti
(9,11+0,59"a karsl 8,55+0,55; p<0,001). Ancak NYHA fonksiyonel
sinifi, LVEF, NT-proBNP ile tanimlanan KY siddeti ile TyG indeksi
arasinda herhangi bir korelasyon yoktu. ROC egrisi, KY'nin be-
lirlenmesinde TyG indeksinin kesme noktasini %71 duyarlilik ve
%51 6zglllik ile 9,19 olarak gdsterdi (AUC:0,745, p<0,001).

Sonug: TyG indeksi, KY tanisi i¢in yararli bir belirtec olabilir ancak
KY ciddiyeti ile iligkili degildir.

Anahtar Kelimeler: Kalp yetmezligi, instlin direnci, trigliserid
glikoz indeksi
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INTRODUCTION

Heart failure (HF) is one of the leading causes of mortality
and morbidity worldwide. Although the pathophysiolog-
ical mechanisms underlying HF are still not fully under-
stood, previous animal and human studies have shown a
significant relation between HF and insulin resistance (IR)
(1). Currently, real-life data studies have reported that HF
is associated with hyperglycemia or chronic hyperglyce-
mic conditions such as IR, diabetes and that the incidence
of HF is higher in patients with these conditions (2).

The triglyceride glucose (TyG) index has been derived
from fasting triglyceride and glucose, and several stud-
ies have shown the relationship between the TyG index
with hypertension, diabetes, metabolic syndrome (MetS),
arterial stiffness and coronary artery calcification. In ad-
dition, the TyG index may be an indicator for determin-
ing the presence and severity of coronary artery disease,
carotid atherosclerosis and ischemic stroke according to
the recent study results (3-5). However, no study investi-
gating the relationship between the TyG index and HF
has yet been reported in the literature. Hence, we aimed
to evaluate the role of the TyG index in patients with HF
in this study.

MATERIALS AND METHODS

Study population

In this study, age and gender matched 69 subjects who
were admitted to our cardiology outpatient clinic were
analyzed retrospectively. Acute coronary syndrome,
acute myocarditis/pericarditis, malignancy, acute and
chronic infections, autoimmune diseases, severe he-
matological disorders, systemic inflammatory diseases,
chronic renal failure (glomerular filtration rate calculated
by Cockcroft-Gault formula <50 mL/min/1.73 m?), severe
liver failure and pregnancy were defined as exclusion
criteria. The subjects aged 18-90 years with a diagnosis
of HF for at least 6 months and left ventricular ejection
fraction (LVEF) <40% were included in the patient group
(n=34). The New York Heart Association (NYHA) func-
tional classification was determined by cardiologists who
were blind to the patients’ clinical data. The subjects
aged 18-90 with LVEF>50%, but no known history of heart
disease or clinical findings were included in the control
group (n=35). This study was approved by our institution-
al ethical committee in accordance with the Declaration
of Helsinki (2021/01, protocol no:020-4331).

Data collection and definitions

Previously recorded data such as demographic, medical
history, medications and the laboratory findings includ-
ing fasting blood glucose (FBG), renal function tests, lipid
parameters, complete blood counts and serum N- ter-
minal prohormone brain natriuretic peptide (NT-proBNP)
concentrations were re-analyzed. The TyG index was cal-

culated by the formula Ln [fasting triglycerides (mg/dl)
xfasting glucose (mg/dl)/2] (). LVEF calculated by mod-
ified biplanar Simpson method of the study population
was scanned retrospectively.

Hypertension was defined in accordance with the crite-
ria of World Health Organization (WHO) (7). The diag-
nosis of diabetes was based on the American Diabetes
Association criteria (8). National Cholesterol Education
Programme guidelines were used for the definition of
dyslipidemia (9).

Statistical analysis

Statistical analysis was performed using SPSS version 21.0
software (SPSS, Inc., Chicago, lll., USA). In expressing the
values, number (percentage) for categorical variables and
mean + standard deviation for continuous variables were
used. Kolmogorov-Smirnov test was done to determine
the normal distribution. Student’s t-test or chi-square test
was performed to compare variables between groups
where appropriate. The relationship between TyG index
and other variables was evaluated using Pearson’s cor-
relation analysis. In the advanced stage, the association
between the TyG index with variables, including HF se-
verity indicators, was assessed by multiple logistic regres-
sion after the adjustment for any potential confounding.
Curve analysis receiver operating characteristics analysis
(ROC) was used to predict the ability of the TyG index to
detect the presence of HF.

RESULTS

The baseline characteristics of the study population are
presented in Table 1. The incidences of comorbidity such
as hypertension, diabetes, hyperlipidemia and vital signs
including systolic blood pressure, diastolic blood pres-
sure, and heart rate did not differ between the groups.
Laboratory parameters including FBG, HbAlc, sodium,
creatinine, triglyceride, HDL-C, white blood cells (WBC),
albumin and NT-proBNP showed significant differences
in the groups (p<0.05). However, there was no significant
difference in total cholesterol, LDL-C and hemoglobin lev-
els. The TyG index was higher in HF patients compared to
controls (9.11+0.59 vs 8.55+0.55; p<0.001). The ROC curve
generated from the TyG index resulted in the area under
the curve (AUC) of 0.745 to indicate HF presence and and
the cut-off point calculated based on this curve was 9.19
with 71% sensitivity and 51% specificity (Figure 1).

In Pearson’s correlation analysis, a significant relationship
was found between the TyG index with systolic blood
pressure, total cholesterol, creatinine, as well as its com-
ponents FBG and triglycerides (Table 2). However, the
TyG index was not significantly correlated with body mass
index, diastolic blood pressure, heart rate, LVEF, hemo-
globin Alc (HbA1c), LDL-C, HDL-C, hemoglobin, WBC,
albumin and, NYHA functional class, LVEF or NT-proBNP
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Table 1: Baseline characteristics and medications of study population

Variables Subjects with HF (n=34) Subjects without HF (n=35) ¢)
Mean age (years) 64.17+9.57 62.57+9.22 0.481
Males, n (%) 16 (47) 16 (46) 0.911
Body mass index (kg/m?) 28.06+4.98 28.42+4.55 0.751
Hypertension, n (%) 15 (44) 13(37) 0.555
Diabetes, n (%) 14 (41) 9 (26) 0.173
Hyperlipidemia, n (%) 12 (35) 6(17) 0.086
Current smoking, n (%) 3(9) 7 (20) 0.187
Systolic blood pressure (mmHg) 119.00+13.24 120.43+14.67 0.672
Diastolic blood pressure (mmHg) 75.94+10.35 74.29+8.23 0.463
Heart rate (beats/minute) 75.21+13.33 69.83+11.62 0.078
LVEF (%) 26.60+4.55 59.26+3.58 <0.001
Atrial fibrillation, n (%) 10 (29) - -
NYHA III-IV, n (%) 20 (58) - -
Ischemic etiology, n (%) 19 (56) - -
ACEI/ARB, n (%) 25 (74) 12 (34) 0.001
Beta-blockers, n (%) 3191 3(9) <0.001
Statins, n (%) 12 (35) 2 (6) 0.002
Antiplatelets, n (%) 32 (94) 9 (26) <0.001
Diuretics, n (%) 23 (67)

Digitalis, n (%) 9 (26)

LVEF: left ventricular ejection fraction, NYHA: New York Heart Association, ACEl: Angiotensin-converting enzyme inhibitor, ARB: Angiotensin

receptor blocker, HF: heart failure
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Figure 1: Receiver operator characteristic curve (ROC) of
TyG index in predicting the presence of heart failure
TyG index: triglyceride glucose index

used in predicting HF severity and prognosis (Table 2,
Figure 2). In addition, TyG index did not differ significant-
ly in HF subgroups divided as ischemic and non-ischemic
(Figure 3). In the multiple logistic regression analysis, it
was found that none of the variables used in the mod-
el was independently associated with the TyG index,
but the combination of these variables could strongly
indicate a high TyG index as presented in Table 3 (95%
Cl:3.366-8.157; p<0.001).

DISCUSSION

In this study, we found that the patients with HF had a
higher TyG index, but did not correlate with parameters
indicating HF severity, including LVEF, NT-proBNP, and
NYHA functional class. After adjusting the confounding
factors by multiple logistic regression analysis, we ob-
served that none of the clinical variables alone was asso-
ciated with the TyG index, but their combination strongly
indicated the high TyG index.

IR is defined as the impairment of cells’ ability to re-
spond to the action of insulin in the transport of glucose
from the bloodstream to target tissues (10). IR is related
to dyslipidemic conditions and patients with IR are typ-
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Table 2: The laboratory data of study population

Variables

Subjects with HF (n=34) Subjects without HF (n=35) P
FBG (mg/dl) 117.02+28.56 97.26+12.59 <0.001
HbA1c 6.45+1.05 5.59+0.80 <0.001
Creatinine (mg/dl) 0.96+0.17 0.75+0.13 <0.001
Sodium (mEg/L) 139.14+3.54 140.63+1.97 0.003
T-chol (mg/dl) 189.71+£46.63 193.20+41.54 0.743
TG (mg/dl) 167.35+78.06 119.69+55.32 <0.001
LDL-C (mg/dl) 109.97+30.98 116.48+33.98 0.408
HDL-C (mg/dl) 40.67+7.48 52.57+13.38 <0.001
Hemoglobin (g/dl) 13.61+1.29 14.16+1.25 0.076
WBC (cells/pL) 9.23+£2.00 6.98+1.54 <0.001
Albumin (g/dL) 4.25+0.26 4.57+0.23 <0.001
NT-proBNP (pg/ml) 613.71+433.70 97.32+49.78 <0.001
TyG index 9.11+0.59 8.55+0.55 <0.001

FBG: fasting blood glucose, HbA1c: hemoglobin Alc, T-chol: total cholesterol, TG: triglycerides, LDL-C: low-density lipoprotein cholesterol,

HDL-C: high-density lipoprotein cholesterol, WBC: white blood cells, NT-proBNP: N-terminal prohormone brain natriuretic peptide,

TyG index: triglyceride glucose index, HF: heart failure
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Figure 2: The relationship between TyG index with NT-proBNP and NYHA functional class
TyG index: triglyceride glucose index, NT-proBNP: N- terminal pro hormone brain natriuretic peptide, NYHA: New York Heart Association

ically characterized by high triglycerides, small dense
LDL particles and low HDL-C levels. Also, triglycerides
and triglyceride-rich lipoproteins play a major role in
atherosclerosis, which is the main etiologic factor of
HF by reducing of endothelial function, increasing of
proinflammatory cytokines expression, inducing of
monocyte-platelet activation and raising of fibrinogen
levels (11,12). However, there is increasing evidence of
the direct effects of IR on heart failure itself (13). The
major responsible mechanisms are listed as follows: (i)

TNF-a is a pre-inflammatory cytokine associated with
HF and it has been reported that TNF-a may affect the
glucose metabolism. Indeed, a study showed that pa-
tients with IR had higher TNF-a levels compared to insu-
lin-sensitive patients; (i) In IR, both plasma and cardiac
free fatty acids (FFA) and triglycerides concentrations
increase and their accumulation in myocardial cells may
result in apoptosis and fibrosis due to lipotoxic effects.
Moreover, FFA may trigger IR by activation of Toll-like
Receptor 4 and the innate immune response; (iii) Activa-
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Figure 3: The TyG index levels according to underlying

etiology in heart failure
TyG index: triglyceride glucose index, HF: heart failure

tion of the renin-angiotensin ll-aldosterone (RAAS) and
sympathetic nervous system have been associated with
impairment of glucose metabolism, and the interaction
between IR and RAAS may contribute to HF through ab-

Table 4: Multiple logistic regression analysis for TyG index

Table 3: Correlation between the TyG index and
clinical variables

Variables r P
Systolic blood pressure 0.364 0.034
FBG 0.553 <0.001
Creatinine 0.420 0.010
T-chol 0.345 0.045
TG 0.567 <0.001

FPG: fasting blood glucose, T-chol: total cholesterol,
TG: triglycerides, TyG index: triglyceride glucose index

normal aldosterone release by triggering of TNF-a and
IL-6 (iv) IR causes to endothelial dysfunction by reducing
NO release in endothelial cells, and this may result in
hypoxia and inhibition of angiogenesis, leading to myo-
cardial cell apoptosis (v) The other culprit mechanisms
are mitochondrial dysfunction and endoplasmic reticu-
lum stress. Hyperglycemia may trigger inflammatory re-
sponses through mitochondrial dysfunction in oxidative
stress, resulting in cell apoptosis. In addition, it has been

Unstandardized Standardized 95.0% Confidence
Model coefficients coefficients . o interval for B
B Std.Error Beta tg:v:; ggf:c;
Constant 5.761 1.148 - 5.018 <0.001 3.366 8.157
LVEF 0.004 0.011 0.128 0.359 0.721 -0.018 0.026
FBG 0.007 0.003 0.401 2.075 0.051 0.000 0.013
T-chol 0.002 0.003 0.194 0.685 0.501 -0.004 0.008
TG 0.002 0.001 0.346 1.952 0.065 0.000 0.004
Systolic blood pressure 0.004 0.008 0.101 0.463 0.648 -0.013 0.020
Diastolic blood pressure -0.004 0.010 -0.080 -0.353 0.727 -0.025 0.018
HbA1c 0.074 0.099 0.161 0.745 0.465 -0.133 0.280
Creatinine 0.022 0.504 0.078 0.441 0.664 -0.830 1.275
LDL-C 0.001 0.004 0.038 0.158 0.876 -0.007 0.008
HDL-C 0.006 0.013 0.093 0.454 0.655 -0.021 0.033
Hemoglobin 0.044 0.068 0.118 0.647 0.525 -0.098 0.185
NT-proBNP 0.000 0.000 -0.036 -0.131 0.897 -0.001 0.001
Ischemia -0.095 0.202 -0.100 -0.471 0.643 -0.517 0.327
NYHA [II-IV 0.165 0.238 0.172 0.694 0.496 -0.331 0.661

LVEF: left ventricular ejection fraction, FBG: fasting blood glucose, T-chol: total cholesterol, TG: triglycerides, HbA1c: hemoglobin Alc
LDL-C: low-density lipoprotein cholesterol, HDL-C: high-density lipoprotein cholesterol, NT-proBNP: N- terminal prohormone brain
natriuretic peptide, NYHA: New York Heart Association, TyG index: triglyceride glucose index
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reported that miR 19a-3p, 144-5p, miR-34a and miR-21
polymorphisms responsible for glycolipid metabolism
disorders are associated with myocardial dysfunction
(11,14-16). Considering the effects of glycolipid disor-
ders on HF, the TyG index derived from triglycerides,
and glucose is likely to indicate the presence of HF.

In the first studies investigating the relationship between
HF and hyperglycemia, IR was measured using the eu-
glycemic-hyperglycemic clamp method, and one study
showed impaired insulin-mediated glucose uptake into
skeletal muscle and liver muscle tissue in HF patients (15).
In later studies, IR was measured by non-invasive meth-
ods such as the homeostatic model assessment of insulin
resistance (HOMA-IR) score. In a study using HOMA-IR,
HF patients had a higher IR than healthy volunteers.
Another study conducted with 12,606 subjects, Athero-
sclerosis Risk in Communities (ARIC) study, showed the
relationship between HOMA-IR and increased risk of HF
(17,18). Unlike these studies, we used the TyG index for
the first time to evaluate IR in HF patients and confirmed
the relationship between HF presence and IR with a dif-
ferent method.

Several studies have reported the relationship between
HF severity and IR. In a study, HF patients with IR had
a worse 6-minute walking test than patients without IR
(19). In another study, the relationship between insulin
sensitivity and HF severity was evaluated with peak VO,,
which is used to determine functional exercise capacity,
and lower peak VO, levels were observed in patients with
reduced insulin sensitivity (20). However, we could not
find any correlation between TyG index and HF severi-
ty in our study. In contrast to these studies, we used the
NYHA functional classification, which is more subjective
and based on patients’ symptoms due to retrospective
design. Also in these studies, the use of digoxin and di-
uretics, which improve functional capacity, was higher
and the mean age was lower compared to our patients.
In addition, the decrease in physiological functional ca-
pacity with aging may lead to defining the NYHA as class
more exaggerated in our patients. Moreover, IR may re-
duce the glucose uptake into skeletal muscle, which may
increase fatigue by reducing skeletal muscle strength,
and this may be more pronounced in older ages. Finally,
prolongation of HF exposure time may increase the se-
verity of diastolic dysfunction in our patients, and it may
contribute to progression of HF symptoms independent-
ly from IR (21).

The other parameter used for evaluation of HF sever-
ity was LVEF in this study. In addition, we investigated
the importance of etiology in the TyG index, but we
failed showing the correlation between the TyG index
and these parameters. Indeed, one study did not show
any relationship between IR with LVEF and HF etiology

(22). In another study, abnormalities in insulin metab-
olism were found to be similar in patients diagnosed
with ischemic or dilated cardiomyopathy, and it has
been claimed that IR may develop as a part of a neu-
rohormonal and metabolic response in HF rather than
atherosclerotic disease (15). In addition, there was no
correlation between the TyG index and variables with
confounding effects such as blood pressure, age, and
body mass index in multiple logistic regression anal-
ysis in our study. The absence of any relationship be-
tween these parameters and IR in the study conducted
by Suskin et al supports our study results (19). Howev-
er, many mechanisms may be responsible for the rela-
tionship between HF and IR, and it is not clear which
mechanism explains this relationship more, and in our
study, multiple logistic regression analysis showed the
interaction of many factors with each other for high
TyG index in HF.

There are also studies investigating the relationship
between IR and NT-proBNP levels in hyperglycemic pa-
tients. A study found lower BNP levels in HF patients
with diabetes than in non-diabetic HF patients, and
lower levels of NT-proBNP were associated with less HF
symptoms and HF severity. The researchers explained
this status as beta-adrenergic receptor antagonism may
increase plasma BNP levels and its increased levels
may lead to a decrease in IR (19,23). In another study,
there was an inverse association between NT-proBNP
and HOMA-IR, and the insulin sensitivity index was an
independent predictor of plasma NT-proBNP levels in
HF patients. This has been associated with the lipolytic
effects of BNP, and it has been hypothesized that de-
creased natriuretic peptide signals may cause IR and
MetS by increasing lipid accumulation in adipose tis-
sue and skeletal muscle (24). Unlike these studies, we
could not find any association between the TyG index
and NT-proBNP. The different result of our study at this
point may be due to the heterogeneous distribution of
comorbidities closely related to IR and MetS, such as hy-
pertension, diabetes, hyperlipidemia or the differences
in visceral fat accumulation or the intensive use of beta
blockers.

There were some limitations to be addressed in our
study. The study was a relatively small sample, and most
patients were under HF treatment, which could affect
glucose metabolism. HOMA-IR was not analyzed and
compared with the TyG index as insulin levels could not
be measured. Due to the lack of data, confounding fac-
tors such as exercise and diet habits, participation in a
cardiac rehabilitation program, and cardiorespiratory fit-
ness were not included in this study.

In conclusion, TyG index can be used for diagnosis in pa-
tients with HF symptoms, but not for HF severity. Howev-
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er, larger studies are needed to determine the relation-
ship between TyG index and HF.
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ABSTRACT

Objective: Stanozolol is an anabolic androgenic steroid (AAS)
that is widely used by teenagers and athletes in bodybuilding,
sports, and athletics. The potential effects of stanozolol in kid-
ney functions have not been defined. In this study we investigat-
ed the expression of tumor suppressor protein phosphatase and
tensin homolog (Pten) and mRNA levels of phosphatidylinositol
4,5-bisphosphate 3 kinase (Pi3k) and the protein kinase B (Akt1)
signaling pathway in rat kidneys treated by stanozolol.

Materials and Methods: Rats were randomized to 5 groups as
control, solvent control, steroid (stanozolol), solvent-exercise,
and steroid-exercise. Subcutaneous injection of stanozolol (5
ma/kg) was applied for 28 days and swimming exercise was per-
formed 20 min/day, 5 days/week in exercise groups. Expression
of PTEN was evaluated by immunohistochemistry. Also, Pten,
Pi3k, and Akt mRNA expressions were analyzed via RT-PCR.

Results: Mesangial cells and renal tubules in the control, solvent
control, and solvent exercise groups showed strong (+++) PTEN
reactivity against weak PTEN reactivity in the steroid group.
Moderate PTEN reactivity was detected in cells of the steroid
exercise group. Pten mRNA expression was significantly de-
creased, and Pi3k and Akt?T mRNA expression were significantly
increased in the steroid group versus other groups (p<0.001).
Pten expression showed increase while Pi3k and Akt expression
showed decrease with exercise treatment (p<0.05).

Conclusion: Our findings suggest that AAS usage may inhibit
PTEN expression in kidneys, which can be associated with in-
creased Pi3k and Akt17 mRNA levels. Exercise performed with
AAS usage can be protective on stanozolol-exposed kidneys
due to increased levels of PTEN expression and decreased lev-
els of Pi3k and Akt1.

Keywords: Stanozolol, kidney, PTEN, PI3K, Akt1

&OZET

Amag: Stanozolol, gengler ve sporcular tarafindan viicut gelistirme,
spor ve atletizmde yaygin kullanimi olan bir anabolik androjenik
steroiddir (AAS). Stanozololin bdbrek fonksiyonlarindaki potan-
siyel etkileri tanimlanmamigstir. Bu calismada, stanozolol ile tedavi
edilen sican bébreklerinde timér baskilayici protein fosfotaz ten-
sin homolog (Pten), Phosphatidylinositol-3-kinase (Pi3k) ve protein
kinaz B (Akt1)'nin mRNA duzeylerinin ekspresyonunu arastirdik.

Gere¢ ve Yoéntem: Sicanlar, kontrol, ¢oziicl kontrol, steroid,
¢ozicl kontrol egzersiz, steroid egzersiz olarak 5 gruba aynldi.
Yirmi sekiz glin boyunca subkutan stanozolol enjeksiyonu (5 mg/
kg) uygulandi ve egzersiz gruplarindaki hayvanlara 20 dk/gtn,
5 gin/hafta ylzme egzersizleri yaptinldi. PTEN ekspresyonu
immunohistokimya ile degerlendirildi. Ayrica Pten, Pi3k ve Akt1
mRNA ekspresyonlari RT-PCR yoluyla analiz edildi.

Bulgular: Kontrol, ¢éziicl kontrol ve ¢ozici kontrol egzersiz
gruplarindaki mezanjiyal hiicreler ve bobrek tiibulleri, steroid gru-
bunda saptanan zayif PTEN reaktivitesine karsi glicli (+++) PTEN
reaktivitesi gosterdi. Steroid egzersiz grubunun mezanjiyal ve tu-
bil hiicrelerinde orta diizeyde PTEN reaktivitesi saptandi. Pten
mRNA ekspresyonu, steroid grubunda kontrol ve diger gruplara
gdre anlamli distis gosterdi, Pi3k ve AktT mRNA ekspresyonu an-
lamli olarak artti (p <0.001). Egzersiz tedavisi ile Pten ekspresyonu
artig, Pi3k ve Akt1 ekspresyonu azalma gosterdi (p<0.05).

Sonug: Bulgularimiz, AAS kullaniminin, artan Pi3k ve AktT mRNA
seviyeleri ile iliskili olabilecek bobreklerde PTEN ekspresyonunu
inhibe edebilecegdini duslindirmektedir. AAS kullanimi ile yapi-
lan egzersiz, PTEN ekspresyon seviyelerinin artmasi ve Pi3k ve
Akt1 seviyelerinin dismesi nedeniyle stanozolole maruz kalan
bdbrekler tzerinde koruyucu olabilir.

Anahtar Kelimeler: Stanozolol, bobrek, PTEN, PI3K, Akt1
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INTRODUCTION

Anabolic androgenic steroids (AAS), which are synthetic
testosterone derivatives, exert their androgenic effects
via enhancing anabolic activity. These effects cause in-
creases in muscle growth and strength, improving athlet-
ic performance. AASs are prescribed for hypogonadism.
They prevent muscle mass loss during medical use, how-
ever, these types of chemicals are used by non-expert
athletes due to their anabolic effects (1-3). An abusive
dose of AAS is 10-100 times higher than its pharmaco-
logical dose. These higher doses cause several adverse
effects that include hepatotoxicity, reproductive system
problems, cardiovascular problems, psychiatric and be-
havioral disorders, and cancer (4). It has been document-
ed that AASs have different types of adverse effects, such
as acute kidney injury, chronic kidney diseases, glomeru-
lar toxicity, etc., in kidneys (5). One of the adverse effects
of AAS misuse is renal failure in bodybuilders and ath-
letes (6, 7). It has been reported that an increase in ath-
letes’ serum creatinine levels may be due to AAS abuse.
Serum creatinine, blood urine nitrogen (BUN), and uric
acid levels can increase through steroid use (8). In some
cases, Wilm’'s tumor development was reported in ath-
letes (9). It has been reported that administration of sta-
nozolol can cause renal failure in some cases. Stanozolol
is a C17a-alkylated derivative of testosterone and is used
as an AAS (3, 4, 10-13).

The PTEN/PI3K/AKTT pathway is an important modulator
of cell proliferation and cell death (14). The PTEN/PI3K/
AKT1 signaling inhibition suppresses cellular adhesion
and induces apoptosis (15). Tumor suppressor PTEN (the
phosphatase and tensin homolog gene) dysfunction has
an important role in different types of cancer. Mutations,
deletions, and protein folding disruptions may cause
PTEN function loss. PTEN dysfunction negatively affects
the phosphoinositide 3-kinase (PI3K) signaling pathway
that causes phosphatidylinositol (3-5)-triphosphate ac-
cumulation. These accumulations result in inhibition of
the PIBK/AKT1 pathway (16). In different studies and case
reports it has been reported that AASs cause kidney fail-
ure, however, the potential effects of stanozolol in kidney
functions have not been evaluated. It has been known
that exercise has benefits in the whole-body system and
regular exercise activity has a preventive role against kid-
ney cancer (17, 18).

Table 1: The primer sequences for real time PCR

In this study, we aimed to clarify the effects of stanozolol
on the expression of the tumor suppressor protein PTEN
and the levels of Pten, Pi3k, and Akt?T mRNA in rat kid-
neys, and also if there is a potential protective effect of
exercise on kidneys.

MATERIALS AND METHODS

Animal study

Study procedures were approved by the Istanbul Universi-
ty Institutional Animal Care and Use Committee (protocol
number of Animals Ethics approval: HADYEK; 2013-100).
Thirty-four 8 month-old, 230 gr. Sprague Dawley rats were
used in this study. The animals were divided into 5 groups:
group | - control group (n=5), group Il - solvent (propylene
glycol) control (n=5), group lII - steroid (stanozolol 5 mg/
kg) (n=8), group IV - solvent exercise (n=8), group V - ste-
roid exercise (n=8). Subcutaneous injections of stanozolol
(5 mg/kg) and vehicle propylene glycol (1 ml/kg) were ap-
plied for 28 days, once a day. Through the experiments,
swimming exercise was applied to the exercise groups
for 20 minute a day, 5 days/week. After animal scarifica-
tion under anesthesia, one of the kidneys was fixed with
10% neutral buffered formalin and the other was stored at
-80°C after being frozen with liquid nitrogen.

Total RNA extraction and cDNA synthesis

Twenty mg tissue samples obtained from animals were
incubated with RNA Stabilization Reagent (RNAlater; Qia-
gen), then Tissuelyser Il (Qiagen) was added. RNA purifi-
cation was performed with RNeasy Mini Kit (Qiagen) in Ql-
Acube (Qiagen) and the manufacturer’s instructions were
followed. Reverse transcription to cDNA was performed
with a High-Capacity cDNA Reverse Transcription Kit (Ap-
plied Biosystems, Foster City, CA, USA). cDNA quality was
assessed with an Epoch Spectrophotometer System and
Take3 Plate (BioTek, Winooski, VT, USA).

Relative quantification of the gene expression

StepOnePlus Real-Time PCR System technology (Ap-
plied Biosystems) was used to evaluate Pten, Pi3k, and
AktT mRNA expression analyses with TagMan Probe-
based technology (Primer Design Ltd., Southampton,
UK). Study results were shown as relative fold increase/
decrease compared with the control animals using the
2-85¢t method (Livak, KJ and Schmittgen, TD). The primer
sequences are shown in Table 1. All assays were done in
triplicate and on three different days. For each sample,
100 ng cDNA was added into the PCR mix with 1 pL of

Gene Forward (5'-3')

Pten TTGGCGGTGTCATAATGTCT
P13k AACACAGAAGACCAATACTC
Akt1 GTGGCAAGATGTGTATGAG
P-actin TGGTGGGTATGGGTCAGAAG

Reverse (5'-3’) Assay ID
GCAGAAAGACTTGAAGGCGTA Rn00477208
TTCGCCATCTACCACTAC Rn01769524
CTGGCTGAGTAGGAGAAC Rn00583646
GACAATGCCGTGTTCAATGG Rn00667869
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Primer Perfect Probe and QuantiTect Probe PCR Master
mix (Qiagen). Beta-actin was used as a reference. Total
reaction mix was 20 pL for each sample. The cycle pro-
cedure was heating for 2 min, 95°C for 10 min, then 40
cycles of 15 sec. at 94°C and 60 sec. at 60°C (19).

Immunohistochemistry

PTEN expression was evaluated by the immunohisto-
chemistry method. Kidney tissues were fixed with 10%
formaldehyde and embedded in paraffin. Sections from
the paraffin block (approximately 2-3 pm) were taken
with a microtome and emplaced on charged micro-
scope slides. After overnight incubation at 56°C, sections
passed one by one decreasing alcohol series for the re-
hydration process. Then sections were incubated in 5%
hydrogen peroxide (in methanol) for 15 min. for blockage
of endogen peroxidase. Sections were washed with PBS.
10% citrate buffer incubation in a microwave was per-
formed 3 times for 5 min for the antigen retrieval process.
After cooling of sections, 1/100 diluted PTEN primary an-
tibody (Abbiotec 251264) was added onto sections and
incubated overnight at +4°C. Then sections were washed
with PBS and subsequently biotin-labeled secondary an-
tibody and DAB chromogen solutions were performed
for 10 min each. After washing with distillated water, sec-
tions were dyed with Mayer's hematoxylin for 30 seconds.

Table 2: Gene expression levels of treated animal groups

Then sections were washed with tap water, covered with
coverglass, and scored under light microscopy. In the
immunohistochemistry evaluation, the tissue samples of
each animal were examined and the data were evaluat-
ed. PTEN antibody staining intensity was scored accord-
ing to the overall intensity with 3 levels (+ = weak stain-
ing; ++ = moderate staining; and +++ = strong staining).

Statistical analysis

We used SPSS version 20 software (IBM Corp., Armonk, NY,
USA) for statistical analyses for gene expression evaluation
only between all 6 groups. Mean value and standard devia-
tion were calculated. Comparison of means was performed
by ANOVA one-way analysis of variance and the Tukey test.
Differences were considered significant if p<0.05.

RESULTS

Gene expression

The gene expression levels of all groups are summarized
in Table 2. In our study, upon completion of the treat-
ment, the expression of Pten, Pi3k, and AktT mRNA was
measured using RT-PCR. Pten mRNA expression down-
regulated significantly in the steroid group (p<0.05)
compared to other experimental groups. In the steroid
exercise group, Pten upregulated significantly compared
to the steroid group (p<0.001) (Figure 1). A significant in-

PTEN
Mean SD

Groups

Control 2.02 +0.28
Solvent control 1.78 +0.21
Steroid 0.57 +0.03
Solvent exercise 217 +0.31
Steroid exercise 1.3 +0.18

PI3K AKT
Mean SD Mean SD
1.37 +0.13 1.29 +0.17
1.41 +0.26 1.58 +0.22
3.04 +0.48 3.21 +0.39
1.46 +0. 23 1.19 +0.16
2.05 +0.3 2.26 +0.24

PTEN: phosphatase and tensin homolog, PI3K: phosphoinositide 3-kinase, AKT: protein kinaz B, SD: Standard deviation
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Figure 1: Compares the Pten mRNA expression levels. Significant changes steroid
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steroid exercise versus other groups (xp<0.001).
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crease in Pi3k mRNA expression was seen in the steroid
group compared to other groups (p<0.05). A significant
increase in Pi3k mRNA expression was also seen in the
steroid exercise group compared with the control, sol-
vent control, and solvent exercise groups (p<0.001), but
decrease was detected compared with the steroid group
(p<0.001) (Figure 2). The steroid treatment group led to a
significant increase in Akt7T mRNA expression compared

with the other groups (p<0.05). The steroid exercise treat-
ment group led to a significant increase in Akt7T mRNA
expression compared with the control, solvent control,
and solvent exercise groups (p<0.001) but decreased
compared with the steroid group (p<0.001) (Figure 3).

Immunohistochemistry
The results of the PTEN immunoreactivity are summa-
rized in Table 3. Similar reactivity was detected in light

Table 3: PTEN immunohistochemistry reactivity scoring

Pten reactivity Control Solvent control Steroid Solvent exercise Steroid exercise
Proximal tubules - - - - ;
Distal tubules 4+ 4+ + ++ ++
Mesangial cells +++ +++ - N B
Medullar tubules ++ ++ + ++ T
3,5 7
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Figure 2: Compares the Pi3k mRNA expression levels. Significant changes ste-
roid versus other groups (**p<0.05), and steroid exercise versus steroid group
(*p<0.001), steroid exercise versus other groups (#p<0.001).
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microscopic evaluation of the control, solvent control,
and solvent exercise groups. In these groups, glomer-
ular mesangial cells had a strong (+++) PTEN reaction.
Cells of distal tubules had strong (+++) immunoreactiv-
ity but proximal tubules did not show any reaction. Tu-
bules of medulla showed a moderate (++) reaction. In
the steroid-treated group, mesangial cells and proximal
tubule cells did not show PTEN immunoreactivity. A few
distal tubules showed weak (+) reaction. Medullary tu-
bules also had weak (+) immunoreactivity. In the steroid
exercise group, no immunoreactivity was detected in
mesangial cells or proximal tubules. But moderate (++)
reaction in distal tubules and medullary tubules was de-
tected (Figure 4).

DISCUSSION

Synthetic AAS Stanozolol is a substance that has func-
tions like testosterone. This chemical is used to enhance
athletic performance and improve aesthetics (20). Higher
doses of AAS can cause several types of adverse effects
on the cardiovascular system, reproductive system, uri-
nary system, and hepatic system, and mental health prob-
lems (21). AAS mimics testosterone’s physiological effect
by inducing an altered expression on DNA sequences.
Reports showed a close relationship between AASs and
cancer formation, progression, and metastases. The me-
tabolites of AASs are inducers of cell proliferation. Like
testosterone, AASs are metabolized to 17 beta-estradiol
and play an important role in estrogen-dependent can-

I e

Figure 4: PTEN immunoreactivity, a) Control group, b) solvent control group, c) steroid group,

d) solvent exercise group, e) steroid exercise group, G: Glomerulus, T: tubules




) The effects of stanozolol on rat kidneys
Istanbul Tip Fakiiltesi Dergisi ® J Ist Faculty Med 2022;85(1):59-66

cer mechanisms. Additionally, reactive oxygen species
(ROS) are increased during AASs catabolism. This can
cause genotoxicity and the formation of adenomas (22-
25). The misuse of AASs can cause kidney toxicity and in-
creased kidney cancer formation risk (12, 26, 27). Chronic
AAS usage can promote apoptosis via oxidative stress in
kidney tissue. It has also been reported that AASs induce
genetic damage in kidney tissue (27-29). Pak et al. report-
ed that the kidney carcinogenesis mechanism could be
triggered by AAS usage through the STATS5 pathway (26).
However, AASs’ adverse effects on kidney tissue have not
been clarified yet. The adverse effects of stanozolol on
kidneys have been evaluated in different studies. An ex-
cessive dose of stanozolol increased the serum creatinine
levels, and induced oxidative stress (4, 10).

One of the major regulating molecular mechanisms of
cell proliferation and survival is the PTEN/PI3K/AKT1
pathway. AKT1 is an anti-apoptotic factor and its overex-
pression causes cell cycle arrest and inhibition of cellular
death. AKT1 regulates the apoptosis mechanism via in-
activating the pro-apoptotic proteins. Alterations in this
pathway are associated with several diseases, including
cancer. It has been shown that PI3K/AKTT signaling is dis-
rupted in many cancer types, such as breast cancer, colon
cancer, ovarian cancer, pancreatic cancer, and prostate
cancer. PTEN inactivation is associated with AKTT activa-
tion, which causes tumor cell proliferation. PTEN function
loss might be the cause of mutation, deletion, or epigen-
etic modulations at high frequency in many primary and
metastatic human cancers (30, 31).

Mutations of the PTEN gene and disrupted expression
of PTEN were reported in several studies. Nassif et al.,
reported the reduced or absent immunohistochemical
reaction of PTEN in primary sporadic colorectal cancer
(32). Also, immunohistochemical and RT-PCR analysis
has shown a complete loss of PTEN mRNA expression
in anaplastic thyroid cancers (33). Wang et al. reported
mutations in PTEN genes in late-stage bladder carci-
noma, and Wu et al. also showed loss of PTEN expres-
sion in melanoma (34, 35). Kanamori et al. reported a
negative correlation between PTEN and AKTT expres-
sion in endometrial carcinoma cells (36). Breuksch et al.
demonstrated that PTEN function loss can play a role
in kidney tumor progression (37). In our study, we de-
tected loss of PTEN expression in mesangial cells and
cells of kidney tubules due to stanozolol treatment. Our
results are consistent with the referenced literature.
Several studies reported that androgens and AASs can
cause cell proliferation and survival due to the activation
of the PI3K/AKT pathway. Sirianni et al. evaluated the
effects of nandrolone and stanozolol on breast cancer
cell proliferation and detected increased AKT1 phos-
phorylation and stimulation of the PISK/AKTT and PLC/
PKC pathways (38). It has been reported that androgens

stimulate ovarian cancer cell survival via telomerase ac-
tivity and the PI3K/AKTT pathway (39). In our study, the
steroid-treated group showed increased mRNA expres-
sion of Pi3k and Akt1. This increased activation of Pi3k/
Akt1 expression is associated with decreased Pten ex-
pression.

Also, in the steroid exercise group, we detected increased
expression of Pten with the decreased expression of Pi3k
and AktT against the steroid group. Physical inactivity is
related to cancer development. Recent studies showed
that physical activity is effective in reducing the risk of var-
ious cancers like pancreatic, colon, prostate, lung, ovari-
an, breast, and endometrial (40-42). Yu et al. have report-
ed that exercise increased the Pten expression levels of
mice skin cells compared with a sedentary control group
and prevented the risk of skin cancer development. Also,
benefits of regular exercise on the development of he-
patocellular carcinoma were reported (43). There is no
reported article about the protective effects of exercise
on kidneys. Our findings suggest that exercise may have
a protective effect on kidneys exposed to stanozolol.

As a result of our findings, we suggest that stanozolol
usage can cause possible renal cancer development via
decreased Pten expression and the increased Pi3k/Akt1
pathway. According to our results, the Pten gene expres-
sion profile was in accordance with PTEN immunohisto-
chemistry results. Daily exercise during AAS treatment
may be beneficial to kidney health and can decrease the
risk of cancer development. In this study, the inability to
evaluate the parameters associated with kidney dysfunc-
tion in the blood in animals and the inability to examine
the expression levels of genes and proteins belonging
to more molecular pathways in the kidney are limiting
factors. In conclusion, in more detailed and long-term
chronic studies, the correlation between the Pten gene
and protein expression levels will be investigated and
even more molecular pathway elements can be evaluat-

ed.
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ABSTRACT

Objective: Lactobacillus has been shown to inhibit proliferation
of various cancer cells, but the effects of vaginal Lactobacillus on
cervical cancer cells have rarely been reported. The goal of this
investigation was to assess the anti-proliferative effect on cancer
cell line Hela (Human Cervical Carcinoma Cell) and potential
probiotic properties of Lactobacillus plantarum L4 isolated from
cervicovaginal flora of healthy women in Turkey.

Materials and Methods: Molecular identification of the species
was performed by 16S rDNA analysis. Probiotic properties of the
L4 strain were investigated by conventional methods. Human
Interleukin-10 (IL-10) and Tumor Necrosis Factor- alpha (TNF-al-
pha) ELISA kits were used in the evelation of the immune mod-
ulator effect of the L4 strain. The antiproliferative effect of the
L4 strain on the Hel A cell line was performed using the XTT kit.

Results: L. plantarum L4 strain exhibited strong probiotic prop-
erties. The L4 strain showed an anti-inflammatory effect on Hela
by reducing the production of TNF-a and increased IL-10 pro-
duction. The greatest antiproliferative effect of L. plantarum L4
strain on Hela cells was observed at the highest dose of the
metabolite 0.0006 gr/ml with a death rate of 90-95% while the
number of living cells was found to be between 5-10%. The
strain showed no anticancer effect on human umbilical vein en-
dothelial cells (HUVEC).

Conclusion: L. plantarum L4 strain, with strong probiotic prop-
erties, can be considered a promising treatment candidate for
HPV cancer due to its immunomodulatory effect and high anti-
proliferative effect, even in very small doses.

Keywords: Lactobacillus plantarum, antiproliferative effect,
Hela, IL-10, TNF-a

OZET

Amag: Lactobacillus spp. bakterilerinin cesitli kanser hicreleri-
nin proliferasyonunu inhibe ettigi gdsterilmistir. Ancak, vajinal
Lactobacillus'larin rahim adzi kanseri hicreleri Gzerindeki etkileri
nadiren bildirilmistir. Bu calismada Turkiye'de yasayan saglkli
kadinlarin servikovajinal florasindan izole edilen L. plantarum L4
susunun cesitli probiyotik karakterleri ve Hela kanser hiicre hatt
Uzerindeki antiproliferatif etkisi aragtinlmistir.

Gereg ve Yoéntemler: Turlin molekiler tanimlamasi 16S rDNA
analizi ile gerceklestirilmistir. L4 susunun probiyotik ozellikleri
geleneksel yontemlerle belirlenmistir. L4 susunun immun modi-
lator etkisini belirlemede insan Interleukin-10 (IL-10) ve Tumor
Nekroz Factor-alfa (TNF-a) ELISA kitleri kullanilmistir. HeLA hiic-
re hatti Uzerindeki antiproliferatif etkisi XTT kiti kullanilarak ger-
ceklestirilmistir.

Bulgular: L4 susu gicli probiyotik &zellikler sergilemistir. L4
susunun, TNF-a dretimini azaltarak Hela hicreleri Gzerinde
anti-inflamatuar bir etki gésterdi ve IL-10 Uretiminin artinlmasi-
ni sagladi. L. plantarum L4 susunun Hela hicreleri Uzerinde en
biyik antiproliferatif etkinin metabolitin 0,0006 gr/ml’lik en yik-
sek dozunda %90-95 diizeyinde 6lim orani gézlemlenirken canli
hicre sayisinin %5-10 arasinda oldugu gorilmustir. Insan gdbek
ven endotel hiicreleri (HUVEC) Gizerinde herhangi bir antikanser
etkisi olmamustir.

Sonug: Glclu probiyotik dzelliklere sahip L. plantarum L4 susu,
immunmodilatdr etkisi ve ¢ok kiglk dozlarda bile ylksek bir
antiproliferatif etki géstermesi sebebiyle HPV kanseri icin umut
verici bir tedavi adayi olarak kabul edilebilir.

Anahtar Kelimeler: Lactobacillus plantarum, antiproliferatif etki,
Hela, IL-10, TNF-a
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INTRODUCTION

Cervical cancer (CVC) is the fourth most common can-
cer in women in terms of mortality and morbidity, with
570,000 new cases seen worldwide each year. The num-
ber of people who lost their lives in 2018 due to CVC is
311,000 (1). Human papilloma virus (HPV) is the biggest
cause of CVC. More than 200 HPV genotypes have been
identified, and there are low-risk and high-risk types of
the virus (2). Low-risk HPV types can generally cause be-
nign abnormalities and genital warts, while HPV types in
the high-risk category can cause cervical, vulvar, penile,
anal, and oropharyngeal cancer types (3).

Almost all women are infected with HPV types at least
once during their lifetime. Only some individuals have
the risk of persistence of oncogenic HPV types, prema-
lignancy and progression to invasive cervical cancer (3,
4). The changing clinical picture depends on the type of
virus, the localization of the lesion, the immunological
status of the individual (more severe in pregnant women
and those with immunodeficiency) and the nature of the
epithelium (5). Several risk factors have also been identi-
fied, including smoking, sexual and reproductive factors,
and human immunodeficiency virus HIV infection (6). In
recent studies, there has been increasing evidence that
cervicovaginal microbiota may be an important cofactor
in the etiology of CVC (7-10).

The vaginal microbiota (VM) of healthy premenopausal
women predominates in terms of the Lactobacillus spe-
cies (11-13). Bacteria of the genus Lactobacillus protect
the host against various genital infections by blocking the
adhesion of pathogens in the VM, producing hydrogen
peroxide (H,0,), diacetyl, acetaldehyde, reuterine, bacte-
riocin and bacteriocin-like substances, and antimicrobial
substances, controlling the proliferation of pathogenic
bacteria and ensuring that microflora is in balance (14).
Lactobacillus and accompanying dysbiosis deficiency in
VM increase the risk of genital infection (15, 16). In con-
trast, the presence of Lactobacillus spp. in the VM has
been shown to decrease HPV infection intrauterine in-
traepithelial neoplasia and CVC development rate (3, 16-
19). Therefore, the presence of Lactobacillus spp. in the
VM is of great importance for prevention of HPV infection
and prevention of CVC development after infection (20,
21). Studies have shown that different Lactobacillus spe-
cies isolated from VM have the ability to modulate cancer
cell proliferation and apoptosis with different roles and
protective characters (16, 22).

In this study, we investigated the probiotic properties of
the Lactobacillus plantarum L4 strain isolated from VM,
its effect on the production of anti-inflammatory and
pro-inflammatory cytokines released by Hela cells, and
its antiproliferative effect on the Hela cancer cell line.

MATERIALS AND METHODS

Microorganism and culture conditions

The Lactobacillus spp. L4 strain was isolated from VM
of healthy women who applied to the Kirsehir Ahi Evran
University Education and Research Hospital. The vaginal
swab was taken from voluntary patients whose age range
was 18-45 years, who had no symptoms of menopause,
who were not protected by any birth control method, and
who had not used antibiotics within three months. In this
study, a voluntary consent form was read and signed be-
fore the swab sample was taken from the patient. The
study was approved by the Kirikkale University Ethics
Committee (Date: 27.10.2014, No: 25/02).

The isolated Lactobacillus spp. L4 strain was developed
in Man Rogosa Sharpe (MRS) (Merck, UK) liquid and solid
media under anaerobic conditions at 37°C for 24-48 hours
(23). For the biochemical identification of gram-positive
and catalase negative colonies, Analytical Profile Index
(API) 50 CHL assay (BioMerieux, Inc., France) was used
(24). The API50 CHL assay was carried out according to
the manufacturer’'s recommendations and the results was
evaluated via https://apiweb.biomerieux.com/. The bac-
terial culture was stored at -80°C in a Tryptic Soy Broth
(TSB) medium containing 20% (v/v) glycerol (25).

Amplification of 16S rDNA genes

Genomic DNA isolation of the strain was performed with
a Thermo Scientific GeneJET Genomic DNA Purification
Kit (Kit No: #K0721). The 16S rDNA was amplified by
using universal primers (27F forward, 5-AGA GTT TGA
TCM TGG CTC AG-3' and 1429R reverse, 3'-GGT TAC
CTT GTT ACG ACT T-5') (26). Polymerase chain reaction
(PCR) was performed with a Thermo Fisher Scientific Arc-
tic Thermal Cycler 5020.

Resistance to low pH and tolerance to bile-salt con-
dition

The survival rate of the identified Lactobacillus spp. L4
strain at low pH and high bile salt was measured by mod-
ification from previous studies (27). The culture, activat-
ed for 18 hours in MRS broth, was centrifuged at 3000
x g for 15 minutes (4°C) and the cells were precipitated.
The precipitate was washed twice with sterile phosphate
buffered saline (phosphate-buffered saline (PBS) and re-
suspended in the phosphate buffer (pH 7.2) to 8.5+9.1
log CFU/ml. 100 pl from the prepared PBS buffer was in-
jected into the MRS liquid media with pH 2.0, 2.5, and 3.0
and containing 0.3%, 0.5%, and 1% (w/v) bile salt (oxgall,
Sigma) and incubated at 37°C for 3 hours. At hours 0 and
3 of the incubation, samples were taken from the L4 strain
serial dilutions were made up to the 107 level, and cul-
tured in triplicate on MRS solid media. After overnight
incubation at 37°C, the L4 strain was counted as log cfu/
mL by counting colonies in the control and test groups.


https://apiweb.biomerieux.com/
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Survival rate (%) = (log cfu N1/log cfu NO)x100
N1: Number of live microorganisms in the test group
NO: The number of live microorganisms in the control

group

Determination of antibiotic resistance

The antibiotic susceptibility of the isolated Lactobacillus
spp. L4 strain was determined by the disk diffusion method
against commonly used antibiotics (28). At the end of the
incubation period, the diameters of the zones around the
antibiotic discs were measured by caliper in millimeters.
The antibiotic susceptibility levels of the strain were evalu-
ated according to the 2007 criteria set by NCCLS (National
Committee for Clinical Laboratory Standards) such as Re-
sistant (R), Semi-sensitive () and Sensitive (S) (28).

Antagonistic activity

The antagonistic activity of the Lactobacillus spp. L4
strain against pathogenic microorganisms, which has
clinical significance, was determined by the well diffusion
method. Table 2 shows the development conditions and
origins of indicator microorganisms and clinical prepara-
tions used in our study. Clinical isolates were obtained
from the Kirsehir Ahi Evran University, Faculty of Medi-
cine Microbiology Laboratory. The well diffusion method
(Maldonado, 2012; Nami, 2014a) was carried out with mi-
nor modifications (29, 30).

Detection of hydrogen peroxide production

The H,O, production capacity of the Lactobacillus spp.
L4 strain was determined by a qualitative method. Plates
of MRS agar that contained 5 mg/ml hemin, T mg/ml vi-
tamin K, 0.01 mg/ml horseradish peroxidase (Sigma—Al-
drich, USA) and 0.05 mg/ml 3,3', 5,5'-tetramethylbenzi-
dine (Sigma-Aldrich, USA) were spotted with a loop of
the culture and incubated anaerobically at 37°C for 48 h.
At the end of the incubation, Color changes in colonies
were observed after subsequent incubation at room tem-
perature. Colonies with H,0O, production capacity were
classified as medium (brown), weak (light brown), or neg-
ative (white color) according to their density (blue) (28).

Auto-aggregation and co-aggregation assays

The method practiced by Juérez Tomés et al. was ap-
plied for determining Autoaggregation characteristics of
Lactobacillus spp. L4 strain (31). Auto-aggregation per-
centage was calculated based on the formula 1- (A4/A0)
x100. The same process was also prepared for use in the
co-aggregation study for Candida albicans ATCC 10231,
Escherichia coli ATCC 25922, and Pseudomonas aerugi-
nosa ATCC 27853 strains. The coaggregation percentage
was calculated by the following formula:

(AX + AY/2) — A(x+7Y)

_ 7 0y —
Co — aggregation % AX + AY/2 x 100

x & y: 2 genera in the control tubes
x+y: Mixture

In order to observe the co-aggregation study, 500 ul of
the L4 strain was mixed with the suspension containing
Candida albicans ATCC 10231, Escherichia coli ATCC
25922, and Pseudomonas aeruginosa ATCC 27853 cell
fluids (500 ul) at the same concentration, and after a short
vortexing, the samples were mixed in the shaker (50 rpm)
for 4 hours. Thereafter, a drop of Gram suspension taken
from this suspension was monitored under 100x magnifi-
cation under the light microscope (Leica DM500). Spec-
imens were classified by the density of bacteria clusters
(+1to +4) (32, 33).

Adhesion to uroepithelial cells

Uroepithelial cells were obtained from the urine of healthy
women with high epithelial cell density, who applied to
Ahi Evran University Education and Research Hospital in
Kirsehir. Uroepithelial cells and cultures activated over-
night were washed twice with PBS and resuspended in
PBS to achieve a cell density of 0.5 McF (625nm=0.08-
0.1). Uroepithelial cells without bacterial culture were
used as negative control. Prepared bacterial cells and
uroepithelial cells were mixed in equal volumes and al-
lowed to incubate at 37°C for 3 hours. After incubation,
the mixture was washed with PBS and then resuspended
with PBS to eliminate bacteria that were not adhered to
the epithelial cells. In order to observe the capability of
the L4 strain to adhere to epithelial cells, Gram staining
of the mixture suspended with PBS was performed and
the preparations were observed at 100x magnification
under the light microscope (Leica DM500). The degree
of adhesion of bacterial cells to epithelial cells is ranked
between +1 and +4.

Hela cell lines and development conditions

Hela cell lines were used to determine the anticancer ac-
tivity of the secretory metabolites of the vaginal isolates
on tumor cell. Hela cells are routinely developed in the
RPMI 1640 medium containing 10% fetal bovine serum
and gentamicin antibiotics (34). All experiments were
conducted at 37°C at 5% CO, atmosphere (Nive EC 160)
(34, 35).

Preparing culture supernatants

In this study, the L4 strain developed at 37°C for 18 hours
was centrifuged (5.000 g, 10 min, 4°C). The pH of the bac-
terial supernatants was adjusted to 7.2 (0.22 um Milipore,
USA). The lyophilization process of the sterilized superna-
tants was performed at -58°C in the lyophilization device
(Labfreez FD-10-R) (36).

Immunomodulatory effect of Lactobacillus spp. L4

Hela cells prepared at a ratio of 1x10° were treated with
the L4 strain in 96-well plates. They were incubated for
24 hours at 37°C in 5% CO,. The amount of cytokines
released by Hela cells was measured using human In-
terleukin-10 (IL-10) and Tumor Necrosis Factor-a (TNF-a)
ELISA kits (Life Tech). Measurements were carried out in
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an ELISA reader device (Biobase BIOBASE-EL10A, China)
at 450 nm. Cytokine levels were expressed as pg/ml of
each cytokine. Experiments were performed in triplicates
(37).

XTT (Cell proliferation kit) test of L4 strain

An XTT (Biological Industries, Israel) kit was used to eval-
uate the anti-proliferative action of the vaginal L4 strain
on the Hela cell line. Hela cells grown in CO, incubator
for 24 hours were incubated in (36) a serial diluted su-
pernatant medium of the L4 strain for 72 hours. Each run
was carried out with the blank control column and the cell
control column. After incubation, XTT reagent (BIOTEK)
was added and measurement was performed at 482 nm
with the reader (36).

Statistical analyses

A completely randomized experimental design was used
with three replications in 10x2 and éx4 factorial arrange-
ments. One-way analysis of variance was also used. Tukey
HSD and Dunnet multiple comparison tests were used to
find out which group originated the difference between
the groups. The normality assumption in the analyses
was examined by Kolmogorov-Smirnov and Shapiro Wilk
tests. Statistical analyses were performed using SPSS
(version 20.0, SPSS Inc, USA) statistical package program.
In the analyses, the significance level was determined as
p<0.05 and p<0.01.

RESULTS

Isolation and identification of Lactobacillus spp. L4
strain

The Lactobacillus spp. L4 strain we used in our study was
isolated from the vaginal flora of healthy Turkish women
aged 18-45 years. The L4 strain was obtained by a cul-
ture-based method in the MRS medium (26). According
to morphological and biochemical properties, the L4
strain is gram positive, catalase negative, bacillus, and

coke appearance. In our study, the 16S rDNA result was
found to be compatible with the API 50 CHL test result
(26). According to the 16S rDNA result, the NCBI (Na-
tional Center for Biotechnology Information) gene bank
number of strain L4 is MF155764 (26).

Resistance to low pH and tolerance to bile-salt con-
dition

In our study, we investigated the resistance rate of the
vaginal Lactobacillus spp. L4 strain in a low pH environ-
ment and it was found that the L4 strain maintained its
viability at 63.5% at the end of the third hour in the pH
2.0 environment. The viability of L4 strains at pH 2.5 and
3.0 was 83.6% and 91.0%, respectively. The L4 strain was
found to be highly resistant to different concentrations
of bile salt simulating the small intestine system under in
vitro conditions (Table 1).

Antibiotic resistance

The Lactobacillus spp. L4 strain was found to have high
resistance to antibiotics commonly used in the treatment
of various infectious diseases and was found to be re-
sistant to ciprofloxacin gentamicin, tobramycin, amikacin
aztreonam, and netilmicin antibiotics. The L4 strain was
found to be susceptible to penicillin, ampicillin, cefazolin,
tetracycline, rifampicin, chloramphenicol, erythromycin,
clindamycin, cefoperazone, streptomycin, ceftazidime,
and imipenem antibiotics. The L4 strain was also found
to be resistant to vancomycin and teicoplanin antibiot-
ics from the glycopeptide group, which is important for
probiotics.

Antagonistic activity of L4 strain

In this study, the antagonistic activity of the Lactobacillus
spp. L4 strain against pathogens that cause urogenital in-
fections was observed to show antagonistic activity on all
pathogen strains except C. tropicalis ATCC 13803 and B.
subtilis W168 strains. In particular, the L4 strain was found
to have a very good antimicrobial effect on C. albicans

Table 1: Survival rates of Lactobacillus spp. L4 strain in low pH and high bile environments

The survival count (log cfu/ml) and rate (%) of L4 strain in different ph value at the end of 3 hours

Start count**

Count after application

Survival rate* (%)

pH 2.0 8.64+1.1 5.49+2.1 63.5
pH 2.5 8.57+0.3 7.17+33 83.6
pH 3.0 8.91+35 8.11+3.1 91.0
The survival count (log cfu/ml) and rate (%) of L4 strain in different bile salt environments at the end of 3 hours
0.3% 8.94x15 7.65+0.6 85.5
0.5% 8.85+0.9 6.42+41 72.5
1% 8.64+4.7 5.45+1.0 63.0

*Survival rate=Final (cfu/mL)/control (cfu/mL)x100.

**\/iable count of vaginal strains determined at 0 h; the results are representative mean+SD of three independent experiments
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ATCC 90028 and K. pneumoniae AEUS5 strains isolated
from the clinical samples (29, 30). Inhibition zone diame-
ters of the L4 strain are given in Table 2.

Detection of hydrogen peroxide production
Lactobacillus spp. L4 was classified as a strong H,O, pro-
ducer because of the production of an intense blue color.

Table 2: Antimicrobial activity against gastrointestinal and

Ist Faculty Med 2022;85(1):67-76

Auto-aggregation and co-aggregation assays

The auto-aggregation value of the Lactobacillus spp.
L4 strain isolated from vaginal flora at the end of the
4% hour was 78.8%. In the co-aggregation study, the
co-aggregation value of the L4 strain with C. albicans
was found to be 54.4%, 42.7% with E. coli, and 27.6%
with P aeruginosa. Figure 1 shows the co-aggregation

urogenital pathogens

Test organisms Growth condition Origin L4 strain
E. coli 37°C, MacConkey agar ATCC 25922 13+1.2
E. faecalis 37°C, MRS ATCC29212 15+2.3
P aeruginosa 37°C, MacConkey agar ATCC 27853 14+1.6
S. aureus 37°C, blood agar ATCC29213 12+3.4
B. subtilis 37°C, MPA ATCC 6633 15+0.8
B. subtilis 37°C, MPA W168 -

B. cereus 37°C, MPA RSKK 709 ROMA 15+0.7
B. cereus 37°C, MPA CU1065 17+£2.4
C. tropicalis 28°C, MHA ATCC 13803 -

C. albicans 28°C, MHA ATCC 90028 18+1.8
C. albicans 28°C, MHA ATCC 10098 15+0.7
C. albicans 28°C, MHA Y-1200-NIH 17£1.9
C. glabrata AEU 28°C, MHA Clinical isolate 14+2.3
E. coli AEU 37°C, MacConkey agar Clinical isolate 13+0.5
E. coli AEU 37°C, MacConkey agar Clinical isolate 16+1.6
E. faecalis AEU 37°C, MRS Clinical isolate 12+2.7
K. pneumoniae AEU 37°C, MPA Clinical isolate 18+2.1
P mirabilis AEU 37°C, MacConkey agar Clinical isolate 15+0.9
S. aureus AEU 37°C, blood agar Clinical isolate 13+2.4

Values are the means=+standard deviations of triplicate measurements.
Saydam National Type Culture Collection.

Figure 1: Lactobacillus spp. L4 strain C. albica

ATCC: American Type Culture Collection, Virginia, USA. RSKK: Refik

ATCC 10231 strain 1h (A) and 4h (B)

ns

gregation at hour light microscope images (100x)
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- Lo <
Figure 2: Binding of Lactobacillus spp. L4 strain to uropithelial cells, A: 15t hour, B: 4 hour 1h
(A) and 4h (B) light microscope images (100x).

of the L4 strain with C. albicans ATCC 10231 at the end
of the 4t hour.

Adhesion to uroepithelial cells

In our study, it was determined that the Lactobacillus spp.
L4 strain had a high binding capacity to uroepithelial cells
obtained from the urine of healthy women and the de-
gree of binding was determined as (+4). The binding of
the L4 strain to uroepithelial cells is given in Figure 2.

Immunomodulatory effect of L4 strain

Serving as an indicator of pro-inflammatory response,
TNF-a was significantly decreased relative to control. In
contrast, a significant increase in IL-10 production was
observed in the sample treated with the L4 strain relative
to the control (Figure 3).

TNF-a (pg/ml) I1.-10 (pg/ml)
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Figure 3: Effects of Lactobacillus spp. L4 strain on cytokine
secretion by Hela cells. The concentration of cytokine re-
leased by Hela cells treated with 400 pg/ml of L. plantaum
L4 strains was measured by ELISA to screen for changes in
Tumor necrosis factor-a (TNF-a) and Interleukin-10 (IL-10)
(n:5/group). *p<0.05: significant differences from the control.

%
Yy s B

-

The antiproliferative action of vaginal L4 strain on
Hela cell line

The antiproliferative action of secretion metabolites of
Lactobacillus spp. L4 isolated from vaginal microflora of
healthy women on the Hela cell line weas evaluated by
the XTT method (72 h). With the LD50 (abbreviation of
50% lethal dose) program, in which the average lethal
dose of a toxic substance is determined in toxicology, it
was observed that L4 (LD, 0.0006 gr/ml) (36). As shown
in Figure 2, deaths occurred at 90-95% at the highest me-
tabolite dose of 0.0006 gr/ml, which showed the great-
est antiproliferative action of the L4 strain on Hela cells.
When the antiproliferative effect of the L4 strain on HU-
VEC normal cells was also evaluated, it was seen that it
had no effect on it. More than 94% of the HUVEC cells
were found to grow well.
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Figure 4: Antiproliferative effect of extracted metabolite
products of Lactobacillus spp. L4 strain on Hela cells us-
ing XTT cell proliferation kit.



 Antiproliferative effect of Lactobacillus plantarum L4 strain
Istanbul Tip Fakiiltesi Dergisi ® J Ist Faculty Med 2022;85(1):67-76

DISCUSSION

Recent studies have also shown that probiotic vaginal
Lactobacillus has an important protective role against
urogenital infections and even has a protective and ther-
apeutic role against various types of cancer, especially
cervical cancer (9, 10, 16). Individual differences in Lac-
tobacillus species are observed in the composition of
women'’s vaginal flora in different geographical regions
according to race and ethnicity (38). L. crispatus, L. jen-
senii, and L. gasseri are the predominant species in the
vaginal microbiota that play a vital role in maintaining the
balance of the vaginal microbiota, however L. plantarum
is rare in vaginal flora (15). Each probiotic microorganism
has its own biological effects and properties. Therefore,
these organisms should be investigated in terms of var-
ious biological properties. The results show that this mi-
croorganism is susceptible to most antibiotics and can
be regarded as a probiotic with optimal antagonistic and
anticancer properties.

Probiotics were recently defined as live microorganisms
which confer a health advantage on the host upon con-
sumption in sufficient and suitable amounts (39). These
two properties constitute the most important probiotic
microorganism selection criteria. Several Lactobacillus
strains lose their viability upon exposure to low pH for
3 h. (40). The L4 strain displayed high survival rates un-
der low pH (91% ) at pH 3.0 and high bile salt conditions
(85.5%). Our outcomes on the viability of the L4 strain at
pH 3.0 agree with the previous data (40, 41).

In our study, the L. plantarum L4 strain showed superi-
or antagonistic activities against various pathogenic mi-
croorganisms (e.g. bacteria and fungi) causing gastroin-
testinal and urogenital infections. Previous studies have
reported limited anti-pathogenic activity for this species
(42-44). Vulvovaginal candidiasis (VVC) is one of the most
common lower genital tract infections in women (45). In
clinical studies, a variety of probiotic Lactobacillus spp.
strains were found to be significantly effective in the
treatment of VVC and in reducing recurrence. This activ-
ity is mainly attributed to the production of antimicrobial
substances or organic acids (e.g. lactic acid) and metab-
olites such as hydrogen peroxide, which are toxic to Can-
dida (46). VWC disease is likely to recur even in healthy
individuals. Therefore, probiotic strains that have an anti-
microbial effect on the Candida species are important in
vaginal microflora. In our study, the L. plantarum L4 strain
was found to be effective on the development of differ-
ent Candida species.

Strains with a probiotic character should be sensitive
to antibiotics administered in the clinic and should not
have antibiotic resistance genes if they are resistant to
antibiotics. In our study, the antibiotic susceptibility of
the vaginal Lactobacillus spp. L4 strain was also tested.

Lactobacillus has been shown to be resistant to amino-
glycosides, beta-lactam antibiotics, cephalosporins, and
glycopeptide antibiotics (46, 47). Similarly, in our study,
it was found that the aminoglycosides were resistant to
gentamicin, tobramycin, amikacin, and netilmicin antibi-
otics. Penicillin, ampicillin, cefazolin, tetracycline, rifampi-
cin, chloramphenicol, erythromycin, clindamycin, cefop-
erazone, streptomycin, ceftazidime, and imipenem were
also susceptible to antibiotics.

Vancomycin is one of the broad-spectrum antibiotics
used in the treatment of multiple drug-resistant patho-
gens and various clinical infections. Therefore, resistance
to vancomycin is important (29, 48). In our study, it was
determined that the L4 strain showed high resistance to
vancomycin and teicoplanin antibiotics from the glyco-
peptide group (49). This type of resistance doesn't cause
concern for microorganisms with a probiotic character, as
it differs from the inducible, transferable mechanism that
may be in other bacteria, such as enterococci. Our results
are similar to those reported previously (49, 50).

H,O, is one of the important active compounds pro-
duced by vaginal Lactobacillus. Studies have shown that
the Lactobacillus species with H,O, production capacity
can protect women against bacterial vaginosis infection
(51, 52). In our study, the L. plantarum L4 strain was found
to be a strong producer of H,O,. The L4 strain may be a
suitable candidate for protection from genital infections.

Aggregation is an important feature of Lactobacillus be-
cause it can create a microenvironment around patho-
gens containing a high concentration of inhibiting agent
and prevents the adherence of pathogens to the intes-
tinal and/or vaginal epithelial cells. In this context, the
Lactobacillus spp. L4 strain was determined to be a strain
with high aggregation and co-aggregation ability. Cancer
development and progression are thought to be associ-
ated with inflammation (53). In our study, it was observed
that TNF-a value, which plays a role in proinflammatory
response, significantly decreased compared to the con-
trol. In contrast, a significant increase in I1L-10 produc-
tion was observed in samples treated with the L4 strain
relative to the control. IL-10 regulates the inflammatory
response by suppressing the production of pro-inflam-
matory cytokines such as TNF-a (54).

This is a possible explanation for the decrease in
TNF-aproduction observed in our study. It has been sug-
gested that TNF-a is an inducer of proliferation, while
IL-10 is an inhibitor of tumor growth. IL-10 plays an im-
portant role in the development of cervical cancer (55). In
some IL-10 transfection studies, IL-10 has been shown to
inhibit tumor growth and metastasis (56). Moreover, the
decrease in IL-10 level is associated with the risk of cer-
vical cancer (48). The results show that the L4 strain has
an anti-inflammatory effect on Hela cells and potentially
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inhibits cell proliferation by reducing TNF-a production
and increasing IL-10 production. This may explain the de-
crease in TNF-a production, which was also observed in
our study. It has been suggested that TNF-a is a prolifer-
ation inducer and IL-10 is an inhibitor of tumor growth.
IL-10 plays an important role in the development of CVC
(55). The reduction in IL-10 level is associated with CVC
(48). As a result, it shows that the L4 strain has an anti-in-
flammatory effect on Hela cells and potentially inhibits
cell proliferation by reducing TNF-a production and in-
creasing IL-10 production.

The majority of anticancer studies of Lactobacillus are
related to colorectal cancer (57, 58). Therefore, we decid-
ed to investigate the anticancer activity of the L4 strain,
which has very good probiotic properties isolated from
vaginal flora on Hela cancer cells. In contrast, in this
study the anticancer activity of the L4 strain on Hela can-
cer cells was investigated. At the end of the study, it was
found that even a very low dose of L4 strain metabolic
products had a high antiproliferative effect on Hela cells.
In the present study, normal HUVEC cells were selected
as controls. The results of the study showed that the L4
strain had no significant inhibitory or toxic effects on HU-
VEC normal cells.

The results of the meta-analysis conducted in 2019 show
that there is a relationship between Lactobacillus spe-
cies found in vaginal microbiota and HPV infection and
HPV-related diseases, and it can be used as an aid in the
treatment of these diseases (16, 20).

Studies investigating the anti-cancer activities of L. plan-
tarum strains isolated from vaginal flora on cancer cell
lines are very few. Nami et al. investigated the effect of
the supernatant belonging to the L. plantarum 5BL strain
on different cancer cell lines and observed the most im-
portant antiproliferative effect on Hela cells (59). In the
studies that different Lactobacillus species isolated from
vaginal flora, the metabolites of the L. acidophilus 36YL
strain have a reported cytotoxic effect on HT-29 and Hel.a
cells (29). Motevaselli et al. found that L. gasseri and L.
crispatus strains showed a cytotoxic effect on Hela cells
(21). In another study, it was stated that the L. fermentum
SK5 strain binds to Hela, HT-29, and Caco-2 cells at rates
of 92%, 93, and 93%, respectively and inhibits the growth
of cells (28). Similarly, in our study, the greatest antiprolif-
erative effect of the Lactobacillus spp. L4 strain on Hela
cells was observed as 90-95% mortality rate at the highest
dose of metabolite 0.0006 g/ml, while the number of liv-
ing cells was found to be between 5-10%.

CONCLUSION

Studies suggest that regular oral probiotic intake may
play an effective role in gastrointestinal cancer treat-
ment (20, 22). Vaginal probiotics may be effective in the

development or prevention of gynecological cancers, as
well as in vaginitis and HPV infection. The data we ob-
tained from this study supported this result. In our study,
the L4 strain with strong probiotic characters increased
IL-10 cytokine production, proving that it plays an effec-
tive role on the system by inhibiting the production of
TNF-a, whereas the metabolite of the Lactobacillus spp.
L4 strain exhibited a high antiproliferative effect in bile in
very small doses. The L4 strain is considered a promising
treatment candidate for HPV cancer. However, additional
research is needed to determine whether modulation of
cervicovaginal microflora with probiotics is a preventative
strategy or application to gynecological treatment.
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ABSTRACT

Objective: Integrons, which are highly effective in capturing, in-
tegrating and expressing gene cassettes, play an important role
in the dissemination of multiple antibiotic resistances. This study
investigated the correlations of integrons in uropathogenic E. coli
(UPEC) with antibiotic resistance, virulence and phylogeny and
also the relationships of phylogroups with virulence and antibiotic
resistance.

Materials and Methods: Fifty UPECs isolated from uncomplicat-
ed cystitis and uncomplicated pyelonephritis were investigated to
detect the presence of class |, Il and lll integrons and phylogenetic
grouping by the PCR method. Their statistical relationship with
antibiotic resistance and virulence genes were investigated using
our previous findings.

Results: Among 50 UPEC strains, 37 (74%), 22 (44%) and only one
(2%) strain was shown to harbor class |, class Il and class Il inte-
grons, respectively. Twenty one (42%) strains were found to carry
both class | and class Il integrons. The majority of the strains were
grouped as phylogroup B2 (38%) and phylogroup E (38%). The
presence of integrons was in association with only ampicillin re-
sistance (p=0.014). Integrons was found to be related neither to
virulence genes nor phylogroups; however, the presence of PAI
(p<0.001), ompT (p=0.035), and usp (p<0.001) genes was found

&ZET

Amag: Gen kasetlerinin yakalanmasi, integrasyonu ve ekspres-
yonunda oldukga etkin olan integronlar, codul antibiyotik di-
rencinin yayilliminda énemli bir rol oynarlar. Bu ¢alismada, Uro-
patojen E. coli (UPEC) suslarinda integron varliginin antibiyotik
direnci, virllans ve filogenetik gruplar ile ve filogruplarin, virulans
ve antibiyotik direnci ile iligkisi arastinlmistir.

Gereg ve Yontemler: Komplike olmayan sistit ve komplike ol-
mayan piyelonefrit etkeni olarak izole edilen 50 UPEC susu sinif
I, Il ve lll integronlarin varligi ve filogruplarinin belirlenmesi ama-
ctyla PCR yéntemi ile incelenmistir. Elde edilen sonuglar istatistiki
iliski agcisindan daha dnceki arastirmamizdan elde ettigimiz bul-
gular ile incelenmistir.

Bulgular: Elli UPEC susunun 37'sinin (%74) sinif | integron, 22'si-
nin (%44) sinif 1l integron ve bir susun (%2) ise sinif Il integron
tagididi belirlenmistir. Yirmi bir (%42) susun ise sinif | ve sinif |l
integronlar birlikte tasidigi gosterilmistir. Suslarin cogu B2 (%38)
ve E (%38) filogruplarnnda siniflandinlmistir. integronlarin varligs
ile sadece ampisilin direnci iligkili bulunmustur (p=0,014). in-
tegronlarin varligi ile virulans genleri veya filogruplar arasinda
bir iliski bulunmamistir; ancak PAI (p<0,001), ompT (p=0,035) ve
usp (p<0,001) genlerinin varligi ile B2 filogrubu arasinda anlamli
iliskili bulunmustur. Filogrup E ile ko-trimoksazol direnci arasinda
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to be significantly related to phylogroup B2. Phylogroup E was
found to be statistically significantly correlated with co-trimoxaz-
ole resistance (p=0.043).

Conclusion: Consistent with previous studies, our results have
proven that there is a strong association between antibiotic re-
sistance and the presence of integrons (especially class |) in UPEC
strains, and it has been shown that integrons became very prev-
alent globally.

Keywords: Uropathogenic E. coli, phylogroups, integrons, viru-
lence factors, antibiotic resistance

anlamli iligkili bulunmustur (p=0,043).

Sonug: Bulgularimiz literatirle de uyumlu olarak UPEC sugla-
rinda antibiyotik direnci ile integronlarin (6zellikle sinif 1) varligi
arasinda gucli bir iligki oldugunu kanitlamis ve tim diinya gene-
linde integronlarin yaygin gérildigi anlasilmistir.

Anahtar Kelimeler: Uropatojen E. coli, filogruplar, integronlar,
virulans faktorleri, antibiyotik direnci

INTRODUCTION

Over the last decades, investigations have shown that in-
tegrons are highly effective in capturing, integrating and
expressing gene cassettes, and play an important role in
the dissemination of multiple antibiotic resistances within
microbial populations. Integrons lack the specific mobili-
zation machinery, but they are associated with insertion
sequences, transposons and/or plasmids (1-4).

Integrons have an integrase gene (intl), an attachment
site (attl), and a promoter region (Pc) which induces the
expression of integrated gene cassettes (1, 5-7). Among
the five different classes of integrons, class | and class Il
integrons are the most common and clinically important.
Integrons are very common (22-95%) in enteric bacteria
isolated from various infections, although they are also
found to be present in commensal bacteria. Studies have
shown that integrons horizontally transfer more than 130
different gene cassettes, which encode antibiotic resis-
tance (8, 9).

Escherichia coli are classified into different pathogenic-
ity groups according to specific virulence factors. One
of these pathogroups is known as uropathogenic E. coli
(UPEC). As one of the primary etiological agents of uri-
nary tract infections (UTls), UPECs account for 80-90%
cases of community-acquired UTls and 40-50 % of hospi-
tal-acquired UTls. It is well known that UTls are one of the
most common infectious diseases, with nearly 150 million
new cases diagnosed annually all around the world (7,
10, 11). It has been shown that UPEC is a heterogeneous
group of strains composed of several virulence assort-
ments and phylogroups. The majority of various virulence
traits of UPECs are fimbrial and/or afimbrial adhesins,
iron uptake systems such as siderophores, exotoxins and
bacteriocins (12-16).

According to the presence/absence of chuA and yjaA
and DNA fragment TspE4.C2, E. coli strains are classified
into four main phylogroups (A, B1, B2 or D) (17); howev-
er in the last decade four new phylogroups were identi-
fied which have caused E. coli strains to be classified into
eight groups (A, B1, B2, C, D, E, F and Escherichia clade
) (18). Previous studies have shown that UPECs are mostly

grouped as phylogenetic groups B2 and D, and virulence
factors described for UPECs are shown to be related to
phylogenetic group B2 (6, 7, 19).

This study investigated the correlations of integrons in
UPECs with antibiotic resistance, virulence and phylog-
eny and also the relationship between phylogroups and
virulence.

MATERIALS AND METHODS

Strains

Fifty UPEC strains isolated from patients with different
uncomplicated cystitis and uncomplicated pyelonephri-
tis were included. These strains were isolated within the
context of our previous study in which their virulence
genes (afa, aer, cnfl, sfa/foc, pap3/4, PAl, iroN, ompT,
hly, usp, pap1/2) and antibiotic susceptibilities [ampicillin
(AMP), amoxicillin/clavulanate (AMC), cefuroxime (CXM),
ceftriaxone (CRO), cefixime (CFX), gentamicin (GN), ci-
profloxacin (CIP), ofloxacin (OFX), co-trimoxazole (SXT),
nitrofurantoin (NIT) and aztreonam (ATM)] were investi-
gated back then (15). We kept the bacteria at -80°C for
further examinations.

Detection of integrons and phylogroups

The DNA template from UPECs was prepared from over-
night cultures in Tryptic soy broth (TSB) at 37°C. An ex-
traction kit (GeneDireX, Taiwan) was used according to
the manufacturer’s instructions.

We investigated the presence of class |, class Il and class
Il integrons on both genomic and plasmid DNAs as sug-
gested in Ren et al. (20). For this purpose, all extracted
DNAs were examined by multiplex polymerase chain re-
action (PCR) for the presence of intl, intll and intlll genes
(20).

Primers used in this research are shown in Table 1 (20,
21). A master mix kit (Genemark, Taiwan) was used in PCR
assays. Mixtures (25 pL last volume) were prepared ac-
cording to the manufacturer’'s suggestions (Genemark,
Taiwan): 5 pL master mix, 2 yL DNA, 2 uL each primer
(1 pL for each primer from 10 pmol concentration) and
nuclease-free water.
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Table 1: Primers used in integron PCR analysis

Genes Primer sequence Amplicon size Reference
Class | int F 5-CCT CCC GCACGATGATC-3 280 bp (20, 21)
Class lint R 5'-TCC ACG CAT CGT CAG GC-3

Class Il int F 5'- GTA GCA AAC GAG TGA CGA AAT G-3' 780 bp 0)
Class Il int R 5'- CAC GGA TAT GCG ACA AAA AGG T-3'

Class lll int F 5 -GCCTCC GGC AGC GACTTT CAG-3 976 bp 20)
Class lll int R 5'-ACG GAT CTG CCA AAC CTG ACT-3'

The reaction conditions for PCR amplification were as fol-
lows: initial denaturation for 4 min at 94°C; degradation
for 45 sec at 94°C; annealing for 45 sec at 57°C; elonga-
tion for 55 sec at 72°C; final elongation for 4 min at 72°C.
These reactions were carried out for 30 cycles (Prima Trio
high media thermal cycler, Mumbai, India) (20). The am-
plicons were stored at -20°C.

We could not find any strain harboring intlll gene for
use as a positive control in PCR assays. Therefore, DNA
sequence analysis was performed for confirmation of
class lll integron positive DNA samples by using the
ABI3730 XL Genetic Analyzer device (GATC Biotech AG,
Germany).

According to the study of Clermont et al., (18), phy-
logroups of UPEC strains were determined via two se-
quential PCR assays. In the first stage, phylogroups
were determined according to the presence/absence of
TspE4.C2, chuA, yjaA and arpA genes. Second multiplex
PCR assays using trpAgpC, ArpAgpE, and trpBA primers

Table 2: Primers used in phylogroup PCR analysis

were performed to distinguish the phylogroups D from E,
E from Escherichia clade |, and A from C (18). All primers
are shown in Table 2.

A Master mix kit (Genemark, Taiwan) was used in PCR. Mix-
tures (25 plL last volume) were prepared according to the
manufacturer’s suggestions (Genemark, Taiwan): 5 uL mas-
ter mix, 2 uL DNA, 2 pL each primer (1 plL for each primer
from 10 pmol concentration), and nuclease-free water.

The reaction conditions for PCR amplification were as fol-
lows: initial denaturation for 4 min at 94°C; degradation
for 30 sec at 94°C; annealing for 30 sec at 56°C; elonga-
tion for 45 sec at 72°C; final elongation for 5 min at 72°C.
These reactions were carried out for 30 cycles (Prima Trio
high media thermal cycler, Mumbai, India) (18). The am-
plicons were stored at -20°C.

All amplified products were separated by agarose gel
electrophoresis in a 1.5% agarose gel stained with ethid-
ium bromide (0.5 ug/mL), visualized under UV light. After
that products were electrophoresed for 40 min under 80

Genes Primer sequence Amplicon size Reference
chuA.1bF 5-ATGGTACCGGACGAACCACC-3 288 bp

chuA.2bR 5-TGCCGCCAGTACCAAAGACA-3'

yjaA.1bF 5-CAAACGTGAAGTGTCAGGAG-3' 211 bp

yjaA.2bR 5-AATGCGTTCCTCAACCTGTG-3'

TspE4C2.1bF 5'-CACTATTCGTAAGGTCATCC-3' 152 bp

TspE4C2.2bR 5-AGTTTATCGCTGCGGGTCGC-3'

AceK.fF 5-AACGCTATTCGCCAGCTTGC-3' 400 bp (8)
ArpA1.rR 5-TCTCCCCATACCGTACGCTA-3'

trpAgpC.1 5-AGTTTTATGCCCAGTGCGAG-3' 219 bp

trpAgpC.2 5-TCTGCGCCGGTCACGCCC-3'

ArpAgpE.f 5'-GATTCCATCTTGTCAAAATATGCC-3' 301 bp

ArpAgpE.r 5'-GAAAAGAAAAAGAATTCCCAAGAG-3'

trpBA.f 5'-CGGCGATAAAGACATCTTCAC-3' 489 bp

trpAgpC.1 5-AGTTTTATGCCCAGTGCGAG-3'
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volts with TXTBE electrophoretic liquid. The results were
visualized and recorded using Hi-UV MAX transillumina-
tor (HiMedia, India). DNA ladder (Genemark, Taiwan) la-
beled between 100-1000 bp was used.

Statistical analysis

The correlations of integrons with antibiotic resistance,
virulence genes, and phylogroups were statistically ana-
lyzed. The categorical variables were reported as n (%)
by using the Pearson Chi-Square test, and Fisher’s exact
test. SPSS (IBM Corp. Released 2012. IBM SPSS Statistics
for Windows, Version 21.0, Armonk, NY: IBM Corp.) was
used for statistical analysis, and a p-value <0.05 was con-
sidered as statistically significant.

This study was approved by the Istanbul Yeni Yuzyil Uni-
versity Medical Faculty Research Ethics Committee (Date:
01.10.2018, No: 8).

RESULTS

Detection of integrons

Among 50 UPEC strains, 37 (74%) and 22 (44%) were
shown to carry class | and class Il integrons, respectively.
Twenty-one (42%) of UPECs were found to possess both
classes | and Il integrons (Figure 1-2).

It was also shown that both intl and intll genes were en-
coded more frequently in plasmids rather than genomic
DNA. The intl gene was shown to be harbored in 22 (44%)
strains on genomic DNA and in 34 (68%) strains on plas-
mid DNA. Similarly, 14 (28%) and 19 (38%) of UPEC strains
were found to possess intll genes in genomic and plas-
mid DNA, respectively. We found that only one strain was
shown to carry the intlll gene which was encoded only on
plasmid DNA. The result was confirmed with a sequence
analyzing method.

Detection of phylogroups
The majority of the strains were grouped as phylogroup
B2 (38%) and phylogroup E (38%), and the rest of the

- e

Figure 1: Agarose gel image of the intl and intll genes
amplified by multiplex PCR
Well 1: DNA ladder, well 2: negative control, well 3: positive con-

trol (intl-280 bp and intll-780 bp), well 4-6: intl positive strains,
well 7: intll positive strains

Figure 2: Agarose gel image of the intl and intll genes
amplified by multiplex PCR

Well 1: DNA ladder, well 2: negative control, well 3: positive con-
trol (intl-280 bp and intll-780 bp), well 4-6: negative strains, well
7-8: intl and intll positive strains

strains were defined as D (8%), A (2%), C (2%) and F (2%).
Five (10%) strains could not be classified (Figure 3 and 4).

d

L
.”--ﬁ-"---,;
. -— Se=ITspE4.C2 -152bp

Figure 3: Agarose gel image of the arpa, chuA, yjaA and TspE4.C2 genes amplified by the multiplex PCR.

Well 1: DNA ladder, well 2: positive control, well 3: group B2, well 4-8: group E, well 9-10: group B2, well 11-12: group E.
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Figure 4: Agarose gel image of the multiplex PCR assays
used for detection of E/cladel groups.

Well 1: DNA ladder, well 2: negative control, well 3-7: trpBA (489
bp) and ArpAgpE (301 bp) positive strains which are classified
as group E.

Statistical analysis

A statistically significant correlation (p=0.014) of the pres-
ence of integrons was found only to ampicillin resistance
(Table 3).

In integron-bearing strains, the rate of the usp gene was
shown to be lower than non-integron bearing strains and
the difference was statistically significant (p=0.013) (Te-
ble 4). There was no statistically significant relationship
between the presence of integrons and other virulence
genes (p>0.05).

There was no statistically significant (p>0.05) relation be-
tween the presence of integrons and phylogroups.

Statistically significant relations between virulence genes
and phylogroups were as follows: the presence of PAI
(p<0.001), ompT (p=0.035), and usp (p<0.001) genes
were higher in group B2. The presence of sfa/foc, PAl and
usp genes were found to be lower (p=0.035, p<0.001 and
p<0.001, respectively) and the ompT (p=0.013) gene was
higher in the E phylogroup than the others.

Only resistance to SXT was found to be statistically sig-
nificantly (p=0.043) related to group E.

DISCUSSION

In the present study, 50 UPEC strains isolated from acute
uncomplicated cystitis and acute uncomplicated pyelone-
phritis patients were investigated to determine the relations

Table 3: Correlation between integrons and antibiotic
resistance

Integron Integron
positive negative p-value?
(n=38) (n=12)
AMP
S 3(7.89%) 5(41.67%)
0.014°
R 35(92.11%) 7 (58.33%)
SXT
S 20 (52.63%) 10 (83.33%)
0.091=
R 18 (47.37%) 2 (16.67%)
CIP
S 28 (73.68%) 11 (91.67%)
0.2572
R 10 (26.32%) 1(8.33%)
AMC
S 30 (78.95%) 9 (75%)
>0.99°
R 8 (21.05%) 3(25%)
OFX
S 28 (73.68%) 11 (91.67%)
0.2572
R 10 (26.32%) 1(8.33%)
CFX
S 34 (89.47%) 11 (91.67%)
>0.99°
R 4 (10.53%) 1 (8.33%)
ATM
S 33 (86.84%) 12 (100%)
0.319°
R 5(13.16%) 0 (0%)
CXM
S 34 (89.47%) 12 (100%)
0.560°
R 4 (10.53%) 0 (0%)
CRO
S 34 (89.47%) 12 (100%)
0.560°
R 4 (10.53%) 0 (0%)
NIT
S 34 (89.47%) 12 (100%)
0.560°
R 4 (10.53%) 0 (0%)
GN
S 36 (94.74%) 12 (100%)
>0.99:
R 2 (5.26%) 0 (0%)

Data are expressed as n (%), *: Fisher's Exact Test, S: susceptible,
R: resistant

of integron classes (I-ll) with antibiotic resistance, virulence
genes and phylogeny. Moreover, the correlation of phylog-
eny, virulence and antibiotic resistance was also examined.
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Table 4: Correlation between integrons and virulence
genes

Integron Integron
positive negative  p-value®
(n=38) (n=12)
afa
ositive 2 (5.26% 0 (0%
P ( ) (0%) £0.99¢
negative 36 (94.74%) 12 (100%)
aer
ositive 19 (50% 541.67%
postY ( : ( ) 0.614°
negative 19 (50%) 7 (58.33%)
cnfl
positive 8 (21.05%) 4(33.33%)
0.448°
negative 30 (78.95%) 8 (66.67%)
sfa/foc
positive 7 (18.42%) 4 (33.33%)
0.4242
negative 31 (81.58%) 8 (66.67%)
pap**
ositive 1(2.63% 1(8.33%
posty (2.63%) ©33%) 426
negative 37 (97.37%) 11 (91.67%)
iroN
positive 14 (36.84%) 5(41.67%)
>0.992
negative 24 (63.16%) 7 (58.33%)
PAI
positive 17 (44.74%) 8 (66.67%)
0.185°
negative 21 (55.26%) 4 (33.33%)
ompT
positive 29 (76.32%) 10 (83.33%)
>0.992
negative 9 (23.68%) 2 (16.67%)
hly
iti 2 (5.26% 2(16.67%
positive ( ) ( ) 0.240°
negative 36 (94.74%) 10 (83.33%)
usp
positive 16 (42.11%) 10 (83.33%)
0.013°
negative 22 (57.89%) 2 (16.67%)
pap %
Positive 17 (44.74%) 7 (58.33%) 0.411b
Negative 21(55.26%) 5 (41.67%) '

Data were expressed as n (%), *: Fisher's Exact Test, °: Pearson
Chi-Square Test

Previous studies investigating the presence of bacterial
integrons were mainly reported in various clinical isolates
from Iran. Farshad et al. have shown that the prevalence

of class | and class Il integrons in strains isolated from
urine samples of children were 6.25% and 10.4% respec-
tively, and the class lll integron was not detected (22). In
another study from Iran, Falakian et al. reported that the
prevalence of class | integrons was 49% in UPEC strains
(10). The frequency of class | and class Il integrons in UPEC
strains were reported as 52% and 2.5%, respectively, by
Khoramrooz et al. (5). Class Ill integron was not found in
any of the isolates. They also showed a strong relation-
ship between the presence of integrons and resistance
to co-trimoxazole, ciprofloxacin, ceftazidime, and tetracy-
cline resistance rates (5). Ebrahim-Saraie et al. reported
that the prevalence of class | and class Il integrons were
59.5% and 7.4%, respectively, in UPEC strains. While in the
same study no class Il integron was detected, resistance
to sulfonamides and the presence of class | integron was
found to be statistically related (2). In a study of Mirnezami
et al. the prevalence of integrons in 100 UPEC strains were
found to be 70% and 3% for class | and class Il integrons,
respectively. They also reported a strong relationship be-
tween the presence of class | integron and resistance to
ampicillin, gentamicin, ciprofloxacin, co-trimoxasole, and
nalidixic acid (23). Similar to previous studies, our study
has shown that there was a high frequency of class | (74%)
and class Il integrons (44%). Also, the class lll integron was
detected in one of the UPEC strains.

In a study by El-Najjar et al. in Lebanon, it was shown that
30% of UPEC strains were positive for the class | integron.
They also indicated that the prevalence of antibiotic re-
sistance rates was higher in integron harboring strains
(4). In Syria, Al-Assil et al. detected that 54.6% of UPEC
strains harbored class | integrons and there was a strong
correlation between multidrug resistance and class | in-
tegrons (24).

In a study from the USA, Solberg et al. reported that the
detection rates of class | and class Il integrons were 49%
and 20%, respectively, in UPEC strains (25). Solberg et
al. have declared a high prevalence rate of class Il inte-
grons when compared to the studies mentioned above.
However, our results have shown a higher detection rate
(44%) of class Il integrons. In the study of Zeighami et
al., 92.5% of UPEC and diarrheagenic E. coli strains (DEC)
were found to carry integrons; the prevalence of class |
and class Il integrons were reported to be 85% and 2%,
respectively. Class lll integrons were not detected. As
compared to UPEC, DEC was reported to carry integrons
more frequently (94% for class |, 8% for class Il) and they
emphasized that enteric pathogens could act as a reser-
voir or donor of several antibiotic resistance genes which
can be transferred to other E. coli pathogroups (26).
Ochoa et al. in Mexico, have shown that class | and class Il
integron rates in multi-drug resistant (MDR) UPEC strains
were 44% and 2%, respectively. They also showed that
48% and 9.5% of extended-drug resistant (XDR) UPECs
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harbored class | and class Il integrons, respectively, and
none of these strains carried class Ill integron (7).

As seen above, the majority of the studies are main-
ly from the Middle-East (especially from Iran) and have
shown higher frequencies of integrons. However, in a me-
ta-analysis study, Halaji et al. emphasized that there is a
strong correlation between class | integrons and high-lev-
el antibiotic resistance. In the same study, two issues were
emphasized: firstly, the majority of the strains harbored
class | integron isolated from hospital-acquired UTls; and
secondly, the frequency of class | integron carrying strains
are high in Middle Eastern countries (27). Studies inves-
tigating the presence of integrons and their relation with
antibiotic resistance in UPEC strains are limited in Turkey.
In a multi-centered study, Copur-Cicek et al. reported
that the prevalence of class | and class Il integrons were
26% and 17%, respectively (28).

Numerous studies have examined the relationship be-
tween the presence of integrons, antibiotic resistance
and phylogeny in E. coli. In a study by Poey and Lavi-
na from Uruguay, UPEC strains isolated from pregnant
women and children with urinary tract abnormalities were
examined. The prevalence rates of class | and class Il in-
tegrons were reported to be 22% and 8%, respectively.
They have shown that the proportion of integron bearing
strains were higher in children with urinary tract abnor-
malities due to recurrent antibiotic treatments. Resis-
tance to ampicillin, cephalotin, and co-trimoxazole was
found to be significantly associated with the presence of
integrons. They also found a strong correlation between
class | integron and phylogroup D (6). A similar approach
was carried out by Oliveira-Pinto et al. from Brazil. They
compared the presence of class | integrons in strains iso-
lated from feces of healthy individuals who did not use
any antibiotics and urine of women with community-ac-
quired UTls. They showed a higher incidence of class |
integron in E. coli strains isolated from urine (65%) than
commensal E. coli strains (12%); only urine strains were
shown to be multi-resistant to all antibiotics tested. Most
of the urine strains were grouped in phylogroup B2,
however, 43% of commensal strains were shown to be
assigned in phylogroup A (9). Glindogdu et al. report-
ed that the prevalence of class | and class Il integrons
were found to be 34.3% and 5.1%, respectively, and class
[l integrons were not detected in UPEC strains isolated
from hospitalized patients in Austria. The prevalence
of multi-drug resistance was shown to be significantly
higher among integron positive strains and the majori-
ty (78%) of the strains were assigned to phylogroup B2
(29). Yekani et al., in Azerbaijan, showed that class | and
class Il integrons were found to be harbored in 64% and
4.5% of UPECs, respectively, and class Ill integrons were
not found. The authors suggested that multi-drug resis-
tance was significantly associated with the presence of

class | integrons. Although strains were mostly shown
to be assigned to phylogenetic group B2 (61%), a high
prevalence of class | and class Il integrons were detected
among group B1 strains (3). In another study from Mexi-
co examining multi-drug resistant UPECs, it was reported
that class | integrons were distributed in phylogenetic
groups A, B2, and D (40%, 44%, and 44%, respectively);
class 2 integrons were distributed in phylogenetic groups
B2 and D (3% and 2%, respectively) (7). Olivera-Pinto et al.
from Brazil showed that 55% of UPEC isolates belonged
to phylogroup B2, and to a lesser extent to group D,
whereas most commensal E. coli isolates were grouped
in phylogroup A (43%) (9). It seems that the presence of
integrons is shown to be statistically significantly related
to phylogroups B1, B2 and D in UPECs (3, 6, 9, 29).

In our study, 74% of the UPECs were shown to carry class
| and/or class Il. Furthermore, we found that the integrons
were encoded mostly on plasmids. Previous studies have
clearly shown that the presence of integrons is associat-
ed with particular multi-drug resistance patterns; in our
study, the presence of integrons and ampicillin resistance
were found to be correlated. According to our results, it
was shown that the majority of the UPECs were distribut-
ed equally in groups B2 (38%) and E (38%). However, we
did not find any statistically significant relationship be-
tween the presence of integrons and phylogroups. The
phylogroup E and resistance to SXT were shown to be
statistically correlated.

The limited number of studies showed the possible re-
lations between the presence of integron and virulence
factors. Poey and Lavina showed that class | integrons
were found to take part in strains that carry P fimbria,
yersiniabactin, and aerobactin systems (6). Dizgin et al.
reported that there was a statistically significant relation-
ship between the presence of class | integrons, CTX-M
and fim genes in UPECs (30). In our study, there was no
significant correlation between the presence of integrons
and virulence genes.

Another issue about UPEC strains is to clarify the relation-
ship of their virulence factors with phylogenetic distribu-
tions. Ochoa et al. concluded that most of the MDR-UP-
EC strains were grouped in D (55%) and B2 (39%) and
the most frequent virulence genes in these groups were
several fimbrial genes (ecpA, fimH, csgA, and papGll),
an iron uptake gene (chuA) and a toxin gene (hlyA) (7).
Similarly, in South Korea, Lee et al. indicated that most
of the virulence genes (fimH, sfa, pap, sfa, hly, feoB, irp2,
iroN) were found to be significantly higher in the strains
grouped as B2 and D (31). Yilmaz and Aslantas from Tur-
key showed that E. coli strains isolated from urine were
mostly shown to be defined as group B2; (36%) and
group A1 (21%); most strains were reported to carry at
least one virulence gene (32). In line with other research,
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we found that PAl (p<0.001), ompT (p=0.035), and usp
(p<0.001) genes were significantly related to group B2
while only the ompT gene was significantly related to
group E (p=0.013).

In conclusion, unlike previous studies, we investigated
the prevalence of integrons on genomic and plasmid
DNAs separately. We have shown that they were more
prevalent on plasmids (class | integron 68%, class Il in-
tegron 38%) which highlights the common occurrence
of horizontally transferring. To our knowledge, this is the
first report detecting the presence of class Il integron in
UPEC strains isolated in Turkey and other countries from
Europe. According to our results, the presence of inte-
grons was found to be related neither to virulence genes
nor phylogroups; however, the presence of PAl, ompT,
and usp genes was found to be significantly related to
phylogroups B2 and E.
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ABSTRACT

Objective: As increasing number of young people with renal
diseases are reaching adulthood and issues related to their tran-
sition to adult units are getting more important. Failure to trans-
fer adolescents under a well-designed transfer program can
lead to a decline in attendance to an adult unit. We aim to share
our experience and the views of the patients who went through
a transition program.

Materials and Methods: We conducted a telephone question-
naire with 88 patients, who were asked to evaluate their con-
cerns before their transition and their experience during the visit
in the adult nephrology unit after the transition process.

Results: The mean age of participants was 19.21+0.97 years.
Thirty patients (34%) had chronic kidney disease, and three of
them were on dialysis. Three patients (3.4%) had a renal trans-
plant at the time of transition. Fifty-one patients (58%) were felt
anxious before the transition process. After their transfer to the
adult unit, although 84 patients (95.5%) were satisfied to be in
the adult unit, there were still 65 patients (74%) ready to return
to the pediatric unit, if it was possible.

Conclusion: Transition to the adult unit is still a cause of con-
cern for adolescent patients, even if they are transferred under a
well-designed program. It is important to raise awareness about
transition programs among pediatricians and to develop a pedi-
atric-adult transition program for the medical and psychological
well-being of patients.

Keywords: Adolescence, pediatrics, questionnaire, transition

OZET

Amag: Bobrek hastaligi olan daha fazla sayida gen¢ hastanin
eriskin dénemine ulagsmasiyla, bu hastalarin erigkin bolimlerine
devredilmesi de giderek énem kazanmaktadir. lyi planlanmis bir
program ile devredilmeyen hastalarda erigkin bdlimine uyumda
azalma gorilebilir. Bu calismada devir programi ile eriskin bolu-
mine gecen hastalarin tecriibe ve fikirlerini paylagsmayi hedef-
ledik.

Gere¢ ve Ydntem: Seksen sekiz hastaya devir 6ncesi endisele-
rini ve devir slireci sonrasinda erigkin nefroloji Unitesine ziyaret
deneyimlerini degerlendiren bir telefon anketi uyguladik.

Bulgular: Hastalarin ortalama yasi 19,21+0,97 yil idi. Eriskin bo-
[imine devir sirasinda, otuz hasta (%34) kronik bébrek hastaligi
ile izlenmekteydi, bu hastalarin tcl (%3,4) diyaliz tedavisi alirken,
Gl (%3,4) bobrek nakilliydi. Elli bir hasta (%58) devir 6ncesi endi-
seli oldugunu belirtti. Erigkin bolimine ziyaretleri sonrasinda, 84
hasta (%95,5) eriskin bolimindeki takipten memnun oldugunu
belirtmesine ragmen, 65 hasta (%74) mimkin olsa yine de ¢cocuk
bolimine geri donmek istediklerini belirtti.

Sonug: lyi tasarlanmis bir programla eriskin bélimiine gecmis ol-
salar bile, devir adolesan hastalar icin hala bir endise kaynagidir.
Cocuk doktorlarr arasinda devir programlar hakkinda farkindalik
yaratmak ve hastalarin tibbi ve psikolojik iyiligi icin bir pediyat-
rik-yetiskin devir programi gelistirmek énemlidir.

Anahtar Kelimeler: Adolesan, pediatri, anket, devir
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INTRODUCTION

More children with chronic diseases survive into adult-
hood with improvements in medicine, therefore the
transition of adolescents into adult units is becoming an
increasingly important issue (1-3). Because of the emo-
tional, social and psychological changes during adoles-
cence, health problems may become more apparent (4).
Moreover, the expectations of adult units are more than
the pediatric units in terms of taking the responsibility of
their illness (2).

Medical transition is a planned movement of adolescents
with chronic medical conditions from child-centered to
adult-orientated healthcare units. The aim of a transition
process is to ensure the continuity of lifelong function-
ing and well-being for young patients, who have special
health care needs and those who do not. A timely and
well-designed transition process should be specific to
each patient and the timing is most appropriate between
the ages of 18 and 21 years. The participants of a tran-
sition process are pediatricians, nurses, adult healthcare
providers, patients and families (5). The coordination be-
tween the patient, family and the health care provider is
important for the adolescent in order to assume respon-
sibilities of adult roles and activities (6). When transferred
without a transition process, poor health outcomes have
been reported such as worsening of glycemic control in
patients with diabetes mellitus, seizure control in those
with epilepsy and graft failure in transplant recipients.
Poor health outcomes were also reported in patients with
pediatric cancers and cardiac surgery (7-9).

An appropriate and successful transition is very import-
ant in terms of future treatment and the compliance of
patients with chronic illness.

We aim to share our experiences and views of the pa-
tients who went through a transition program.

Table 2: Diagnosis of patients

MATERIALS AND METHODS

The transition process was achieved in a transition outpatient
clinic with the participation of the patient, family, nurses, pe-
diatric nephrologist and adult nephrologist. The study was
conducted in accordance with the requirements of the Hel-
sinki Declaration and was approved by the local Ethical
Committee (Date: 02.10.2020 No: 1045). The recorded past
medical history of the patients was summarized by a pediat-
ric nephrologist and the medical records were reviewed and
discussed by two nephrologists. The adult nephrologist, the
patient and the family were introduced to each other. At the
end of the interview, an appointment was scheduled for the
patient in the adult nephrology unit.

We developed a telephone questionnaire of five ques-
tions evaluating the patients’ concerns before transition
and their experience about the visit to the adult nephrol-
ogy unit after the transition process. We conducted the
questionnaire for the patients who had at least one visit
to the adult unit (Table 1).

Table 1: Questions in the interview

Questions

1 Were you anxious about your transition to adult unit?

2 Ifitis avaiable, do you want to return to pediatric
unit again?

3 Do you think the knowledge given about your
illness was satisfactory?

4 Did you need to take a second opinion after transition?

5 Are you happy about adult unit follow up?

RESULTS

A total of 88 patients (44 male, 44 female) completed
the questionnaire. The mean age of participants was
19.21+0.97 years (range: 18-22). Thirty patients (34%)

Diagnosis Patients with CKD (n=30)
Uropathy 17
Primary glomerulopathies 3

Hypertension

Orthostatic proteinuria

SB + NB 6
Nephrolithiasis

FMF

DM + proteinuria

Cystic disease

Unknown 3

Patients with renal tx (n=3) Other patients (n=55)
2 8
25

= NN W w w o«

CKD: Chronic kidney disease, tx: transplantation, SB: Spina bifida, NB: Neurogenic bladder, FMF: Familial mediterranean fever,

DM: Diabetes mellitus
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were diagnosed with chronic kidney disease (CKD), and
three of them were on dialysis. Three patients (3.4%) had
a renal transplant from deceased donors at the time of
transition. The diagnoses of the patients are shown in Ta-
ble 2. Two patients with end stage renal disease (ESRD)
had renal transplantation from living donors, within six
months after being transferred to the adult clinic. When
we evaluated the answers of the patients;

1. Fifty-one patients (58%) were anxious about the tran-
sition to the adult unit before the process. Their ma-
jor concern was leaving the pediatric unit where they
were known well.

2. Although most of them were satisfied, 74% of patients
were ready to return to the pediatric unit, if possible.

3. 92% of patients were satisfied with the knowledge and
answers given to him/her.

4. 84% of patients were not keen on consulting another
doctor about their illness.

5. 95% of patients were satisfied with being followed-up
under the adult unit (Table 3).

Table 3: Answers of the patients transferred to adult unit
88 patients Yes No

(44 male, 44 female) n (%) n (%)
Concerned about transition 51(58) 37 (42)
Return to pediatric unit again 65 (74) 23 (26)
Satisfactory knowledge about 81 (92) 7 (8)
your illness

Need a second opinion about 14 (16) 74 (84)
your illness

Pleased about adult unit follow up 84 (95.5) 4 (4.5)

Sixteen patients (18.2%), all with CKD, were older than
20 years of age at the time of transition and all of them
were categorised into the anxious group based on their
answers to question 1. However, they were all satisfied to
be followed by the adult unit after the transition process.

DISCUSSION

As increasing number of young people with chronic ill-
nesses are reaching adulthood and issues related to their
transition to adult units are getting more important.

The American Academy of Pediatrics, The American
Academy of Family Physicians, and American College
of Physicians published a clinical report supporting the
health care transition from adolescence to adulthood.
The aim of the report was to ensure the continuity of life-
long functioning and well-being for young patients (6).

The studies showed that transfer of patients to adult clin-
ics without a transition process has an adverse effect on

their follow-up. O'Leary C et al. showed that only 22%
of patients with celiac disease in childhood were admit-
ted to an adult gastroenterology clinic and most of the
patients received no medical or dietary supervision after
leaving pediatric units (1). It is also reported that tran-
sition programs provide better HbAlc levels and health
outcomes in patients with diabetes mellitus (7). In case of
a poorly organized transition, suboptimal seizure control
and an increased risk of sudden unexpected death were
reported in patients with epilepsy (9).

With the advances in dialysis and renal transplantation,
the prognosis of children with ESRD improved dramati-
cally and most of them survive into adulthood (10). Ado-
lescents constitute approximately 3% of the ESRD pop-
ulation. Non-adherence to diet, medical treatment and
missed dialysis sessions are more common among these
patients. In childhood, including infancy, the prognosis of
the disease is the worst during the adolescence period.
An inappropriate transition to adult clinic in patients with
CKD and ESRD has been shown to adversely affect qual-
ity of life and prognosis (11,12).

In a study evaluating renal transplant patients, the decline
in estimated glomerular filtration rate (eGFR) was sig-
nificantly lower in the transition group compared to the
non-transition group after three years (-11.3 vs -28.4). The
rate of rejections was 34.6% in the non-transition group
and 9.1% in the transition group. The results support pos-
itive effects of the transition process on eGFR and rate of
acute rejections in renal transplant patients (13).

Some of the patients continue to be under pediatric fol-
low-up longer than is actually required because of their
concerns about leaving the pediatric unit. However, pe-
diatricians are not experienced in adult-related issues
such as contraception, pregnancy and employment
(2). Tuffrey et al. have reported the following barriers in
the transition process: The pediatric team is reluctant
to transfer their patients as they consider adult units to
be inferior, furthermore the adult health care providers
have no experience of pediatric conditions and the fam-
ilies have concerns about the adult units and a loss of
control (14). We were also reluctant to transfer our pa-
tients with diagnoses which adult nephrology team is
not experienced such as cystinuria, hyperoxaluria and
the patients who had CKD and a long follow-up time in
pediatric unit.

Adolescents indicated that age should not be the only
criteria for the timing of transfers and they wanted to be
involved in the decision-making process for the transfer
(15). For pediatric patients and their families, one of the
most important periods in their lives is the time of the
transition to adult units. The patients should be informed
about the transition process, beginning from early ad-
olescence (12-14 years) and the information about the
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transition should be appropriate to his/her developmen-
tal stage (10). In a study evaluating 21 adolescents’ views
about the transition process from the patient’s perspec-
tive, the patients emphasized that building new relation-
ships with adult care doctors and adjusting to the adult
model of care took a while and they missed the relation-
ship with the pediatric doctors who knew them well (16).

We investigated the views of pediatric patients with re-
nal disease who were transferred to the adult nephrology
unit. The patients were informed about their transition,
starting between the ages of 14-16 years and they were
transferred to the adult unit between 18-22 years of age.

Although the sample size was small, interviews with 88
young adults allowed us to learn their concerns with
regards to their transition process and their views after
their visit to the adult unit. The survey results showed that
more than half of the patients were anxious about the
process before transition to the adult unit and their major
concern was leaving the pediatric unit who knew them
well. All the patients, who were older than 20 years and
had CKD, were anxious and unwilling to leave the pedi-
atric unit. It can be speculated that patients with chronic
conditions and a long duration of follow-up in the pe-
diatric unit have much tighter bonds with the pediatric
team and greater difficulties during transition. Although
they were anxious before the transition, all of them were
satisfied to be under the follow-up of the adult unit after
the transition process, which shows their adaptation.

After their visit to the adult unit, most of the patients were
satisfied with being followed-up by the adult clinic; nev-
ertheless 74% of the patients were still eager to return
to the pediatric unit, which shows the strong relationship
established between the patients and the pediatric team.

While the pediatricians are willing to speak more about
the illness, the clinical presentation and the social events
with the child and also the family, most of the adult doc-
tors focus on the illness and the clinic of the adult patient
and speak only with the patient. We also observed the
same in our survey and found out that our patients were
ready to be treated as an adult.

In a review of several transition studies, patient education
and transition through a specific transition clinic were the
most successful strategies in transition processes (7).
Achieving a successful transition is possible by using a
transition clinic, where the patient is seen both by pe-
diatric and adult specialists together (10). We couldn't
provide a separate transition clinic but we transferred
our patients in an outpatient clinic, dedicated only to the
transition process.

In conclusion, we showed that most of our patients were
anxious about the process before their transition to the

adult unit. After a successful transition program, they
were ready to be treated as an adult patient and satisfied
to be in the adult unit, however, most of the patients were
still missing us.

It is important to raise awareness about transition pro-
grams among pediatricians and to develop a pediat-
ric-adult transition program for the medical and psycho-
logical well-being of patients.
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ABSTRACT

Objective: The aim of this study was to determine the preva-
lence of smartphone addiction in young adults, and to inves-
tigate the relationship between smartphone use, depression,
anxiety, and social appearance anxiety.

Materials and Methods: Sociodemographic data form, Smart-
phone Dependence Scale-Short Form, Beck Depression Inven-
tory for Primary Care-Short Form, Beck Anxiety Scale, and So-
cial Appearance Anxiety Scale were applied face to face in this
cross-descriptive study.

Results: A total of 259 subjects, 128 (49.4%) female and 131
(50.6%) male, were included in the study. 25.9% of the partic-
ipants were smartphone addicts. There was a high positive
correlation between smartphone usage time and smartphone
addiction score. The social appearance anxiety average scores
of the social media users (30.8+13.9) were higher than those of
subjects who do not use social media (28.8+11.3). Smartphone
addiction scale had a positive correlation with anxiety and social
appearance anxiety scores, while not with depression.

Conclusion: Our results revealed that the purpose of smart-
phone usage affects people more than smartphone usage or
smartphone addiction. The internet, and especially programs
related to sharing one’s appearance and lifestyle and applica-
tions that create an unrealistic appearance that conforms to
virtual norms, can add hard-to-repair prejudices to the mind.
This situation should be seen as a threat, especially for the

OZET

Amag: Bu calisma ile, geng yetiskinlerde akilli telefon bagimlili-
ginin yayginhdini belirlemek ve akilli telefon kullanimi, depres-
yon, anksiyete ve sosyal gérinus kaygisi arasindaki iliskiyi aras-
tirmak amaglandi.

Gere¢ ve Yontem: Capraz tanimlayici desende planlanan bu
calismada sosyo-demografik veri formu, Akilli Telefon Bagimlilik
Olcegi-Kisa Formu, Birinci Basamak icin Beck Depresyon Envan-
teri-Kisa Formu, Beck Anksiyete Olcegi ve Sosyal Gériiniis Kay-
gisi Olgegi yiiz ylize uygulanmistir.

Bulgular: Calismaya 128'i (%49,4) kadin ve 131 (%50,6) erkek
olmak Uzere toplam 259 kisi dahil edildi. Katilimcilarin %25,9'u
akilli telefon bagimlisiydi. Akilli telefon kullanim stresi ile akilli
telefon bagimliligi puani arasinda ylksek bir pozitif korelasyon
vardi. Sosyal medya kullanicilarinin sosyal gériinis kaygisi ortala-
ma puanlar (30,8+13,9), sosyal medya kullanmayanlarin puanla-
rindan (28,8+11,3) istatistiksel olarak daha yUksekti. Akilli telefon
bagimlilidi dlcedi ile depresyon dlcek puanlar arasinda anlamli
iliski yokken, anksiyete ve sosyal gorlnis kaygisi puanlari ile po-
zitif korelasyona sahipti.

Sonug: Calismamizda, akilli telefon kullaniminin amacinin, akilli
telefon kullanimi veya bagimlihigina kiyasla kisileri daha fazla et-
kileme olasiliginin oldugunu ortaya koymustur. internet ve 6zel-
likle de gorinis ve yasam tarzinin paylasimiyla iliskili program-
larin, oldugundan farkli ve normlara uygun gérinusin yaratildig
uygulamalarla desteklenmesi zihinlere tamiri zor 6n yargilar ek-
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younger generation, and is a new sociological problem worth
investigating.

Keywords: Smartphone addiction, social media, anxiety, de-
pression, social appearance anxiety

leyebilir. Bu durum &zellikle de geng nesil icin bir tehdit olarak
gorllmelidir ve arastirlmaya deger yeni bir sosyolojik sorundur.

Anahtar Kelimeler: Akilli telefon badimliligi, sosyal medya, ank-
siyete, depresyon, sosyal gorinus kaygisi

INTRODUCTION

In addition to facilitating communication, smartphones
have become an important part of our lives in terms of
having fun and making daily life easier. With the conve-
nience provided by advancing smartphone technology,
people can spend time on social media, manage their
e-mail, use academic search databases, find answers to
their questions easily via the internet, meet almost all
their needs with online shopping, and access various en-
tertainment tools through their smartphones. Although
this versatile use of smartphones facilitates the life of hu-
man beings, it may negatively affect functionality in daily
activities and relationships by predisposing individuals to
become dependent on their smartphones, and increased
use of smartphones is associated with various physical
and psychiatric problems (1, 2). Smartphone addiction,
which can be so severe as to make it difficult for the user
to meet his or her own needs, can have a permanent neg-
ative impact. Excessive phone use, inability to keep away
from the phone, and frequent control of the phone can
be observed in smartphone addicts®. In addition to these,
the results of various studies show that excessive use of
smartphones and addiction to their content is related
to anxiety disorder and depression (3, 4). According to
data from the Turkey Statistical Institute, the percentage
of a smartphone or mobile phone ownership grew from
53.7% in 2004 to 96.9% in 2016 (2, 5). The group with the
most widespread use of smartphones is generation Y,
born between 1977-1994, and generation Z, born in 1995
and later (). In particular, generation Z is the generation
most vulnerable to smartphone addiction, as it has grown
up with today’s technology and the internet age.

Body perception consists of physical appearance, health
status, physical skills, and sexual attitude, and is formed
by the individuals’ feelings, thoughts, and intuitions
about their own body (7, 8). The anxiety and stress that
individuals feel when their physical appearance is being
evaluated by others is called social appearance anxiety
and is closely related to depression and anxiety (8, 9). It
should be noted that social media applications, which
have become easier to reach with the widespread use of
smartphones, may also change body perception by caus-
ing individuals’ dissatisfaction about their appearance. In
addition, it should be noted that some mobile applica-
tions that enable changes in appearance might impair
body perception over time. The given risk increases, es-
pecially when the physical appearance becomes easily

criticized by anonymous identities as a result of the easy
integration of mass media into daily life with technolo-
gies such as smartphones (10). This study’s aim was to
determine the frequency of smartphone addiction in the
young adult population, in which smartphone use is the
most common, and examine the relationship between
smartphone use and depression, anxiety, and social ap-
pearance anxiety.

MATERIALS AND METHODS

The study, which was planned in a cross-sectional-de-
scriptive design, was carried out for one month in Au-
gust 2019 with the approval of the Canakkale Onsekiz
Mart University Faculty of Medicine Clinical Research
Ethics Committee (Date:24.07.2019, No: 14), with young
adults who applied to the Family Medicine outpatient
clinic of a tertiary hospital, met the appropriate partici-
pation conditions, and gave consent. Sociodemographic
data was obtained. Questions involving smartphone us-
age features prepared by practitioners, the Smartphone
Addiction Scale-Short Form, the Beck Depression Inven-
tory-Short Form for Primary Care, and the Beck Anxiety
Scale and Social Appearance Anxiety Scale were admin-
istered face to face to 259 people between the ages of
18 and 45 who gave their consent, had a smartphone,
and did not have any diagnosis that would hinder their
assessment of reality (5, 8, 11, 12). The participants’
smartphone usage duration was recorded objectively us-
ing the pre-installed measurement application on their
phones. Smartphone users without this feature were not
included in the study.

The Smartphone Addiction Scale-Short form is a 10-item
scale using a 6-point Likert scale developed by Kwon et
al. to measure the risk of smartphone addiction in young
adults. The items of the scale were scored from 1 to 6.
The total range of total score is 10-60. The increase in
the score obtained from the test is evaluated in direct
proportion as the risk of addiction increases. This is a sin-
gle-factor scale without subscales. In the Korean sample,
the cut-off score was determined as 31 for male and 33
for female. The Cronbach alpha coefficient of the original
form's internal consistency and concurrent validity is 0.91
(13). The Turkish validity and reliability study of the scale
was conducted by Noyan et al. and Cronbach’s alpha co-
efficient of the scale was 0.867 and had a 0.926 reliability
coefficient (5).
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The Beck Depression Inventory for Primary Care (BDI-
PC) performs depression screening under seven items
using the symptoms of sadness, pessimism, past failure,
self-dislike, self-criticalness, loss of interest, and suicidal
thoughts or wishes. Each heading includes a four-digit
rating from O to 3. The BDI-PC score is obtained by add-
ing the highest scores in each item. Although no cut-off
score is reported, the probability of depression in scores
above 4 is evaluated as over 90% (11).

The Beck Anxiety Scale aims to determine the frequen-
cy and severity of anxiety symptoms experienced by in-
dividuals. The highest score that can be obtained from
the scale, which consists of 21 items, is 63. Ulusoy et al.,
who completed the scale’s Turkish validity and reliability
study, identified the Cronbach alpha internal consisten-
cy as 0.93. In the scale scoring, 0-7 points are evaluated
as no anxiety, 8-15 points as mild anxiety, 16-25 points
as moderate anxiety, and 26-63 points as severe anxiety
(12).

The Social Appearance Anxiety Scale was developed to
measure the emotional, behavioral, and cognitive anx-
ieties of individuals regarding their appearance based
on self-reported answers. The scale has 16 Likert-type
questions and was developed in 2008 by Hart et al. (14).
The validity, reliability, and adaptation study of the scale
to Turkish was carried out by Tayfun Dogan in 2010 (8).
The internal consistency coefficient of the scale is 0.93
and the reliability coefficient is 0.88. The minimum score
of the scale is 16 and the maximum score is 80. Higher
scores indicate a higher level of social appearance anx-
iety (8).

After the interviews with the participants were complet-
ed, the research data was digitized. Frequency and per-
centage values were calculated for categorical variables,
and mean and standard deviation values were calculated
for continuous variables. Analyses were performed using
Chi-square, Student t-test, ANOVA, Kruskal Wallis, Pear-
son, and Spearman correlation tests following data prop-
erties. Since the sample size was larger than 30, the nor-
mal distribution assumption was neglected in parametric
tests based on the central limit theorem (15). p<0.05 was
accepted as the limit of significance for all analyses and
absolute p values were given for each analysis.

RESULTS

A total of 259 people (128 (49.4%) female, 131 (50.6%)
male) were included in the study. The mean age of the
participants was 30.7+7.0 [18-42]. While 55 (21.2%) indi-
viduals belong to generation Z, 204 (78.8%) were part of
generation Y. 104 participants (40.2%) were single, 140
(54.1%) were married, and 15 (5.8%) were widowed. Re-
garding their educational status, 44 (17.0%) were primary
school graduates, 61 (23.6%) were high school graduates,

119 (45.9%) were university graduates, and 35 (13.5%) had
master’s degrees and doctoral degrees.

Sixty-seven (25.9%) of the participants were smartphone
addicts. Forty-two (62.7%) of the addicts were female and
25 (37.3%) were male; there was a significant difference be-
tween the genders (3?=6.363; p=0.01). There was a signifi-
cant negative correlation between smartphone addiction
total scores and age (r=-0.247; p<0.001). The smartphone
addiction rate in generation Z (45.5%) was significant-
ly higher than that of generation Y (20.6%) (x*=13.968;
p<0.001). There was a statistically significant difference be-
tween marital status and smartphone addiction (?=8.855;
p=0.012): 37 (35.6%) of the single participants, 28 of the
married participants (20.0%), and 2 (13.3%) of the widowed
participants were smartphone addicts. Eight (18.2%) of the
primary school graduates, 13 (21.3%) of the high school
graduates, 41 (34.5%) of the university graduates, and 5
(14.3%) of the master-doctoral graduates were smart-
phone-addicted, and there was a significant difference
between the groups (¥*=9.039; p=0.029).

Of the participants, 211 (82.4%) reported using their
smartphone to access social media, 95 (37.1%) to play
video games, 181 (70.7%) to surf the web, 119 (46.5%) to
do shopping-related activities, and 52 (20.4%) to meet
new people. Smartphone addiction was higher in those
who used their phone to access social media content,
play video games, surf the web, do shopping-related
activities, and meet new people (¥*=16.207; p<0.001,
©=14.949, p<0.001, %*=13.198; p<0.001, ¥?=15.601,
p<0.001 and ¥?=16.773; p<0.001, respectively).

The mean screen time of the participants was
189.6+124.2 [30-960] minutes per day. Mean screen time
(271.6+134.3 minutes per day) was significantly higher
in patients with smartphone addiction than those with-
out addiction (155.4£102.3 minutes per day) (t=-6.654;
p<0.001). There was a high positive correlation be-
tween smartphone use time and smartphone addiction
score (r=0.512; p<0.001). There was a significant nega-
tive correlation between age and the duration of smart-
phone use (r=-0.324; p<0.001). The daily smartphone use
time of generation Z (251.5+129.9 minutes) was signifi-
cantly higher than generation Y (172.8+117.5 minutes)
(t=3.594; p<0.001). The mean screen time of females
was 201.5+115.2 minutes, while the mean of males was
178.8+131.7 minutes (t=1.293; p=0.198). Smartphone use
was found to be 221.0+134.1 minutes per day for singles,
163.4+15.2 minutes for married people, and 193.2+81.8
minutes for widows (F=5.175; p=0.006) (Table 1).

Sixty-five (35.7%) of the 253 participants who answered
the BDI-PC had depressive symptoms above the thresh-
old value. There was no significant difference between
the genders (3?=0.294; p=0.587). There was no significant
difference between age and BDI-PC scores (t=0.571;
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Table 1: The relationship between the participants’ average smartphone usage duration and their

sociodemographic features

Intended use of smartphone

Gender Woman
Man
Generation Y
Z
Marital status Single
Married
Widowed
Educational status Primary school graduate

High school graduate
University graduate

Master-doctoral graduate

Average smartphone usage
duration (min/day)

201.5+115.2 t=1.293; p=0.198
178.8+131.7

172.8+117.5 t=-3.594; p<0.001
251.5+129.9

221.1+134.1 F=5.175; p=0.006
163.4+115.2

193.2+81.8

134.04106.8 1=23.239; p<0.001
180.2+107.8

227.9+142.7

151.4+64.0

Statistical analysis

p=0.569). Similarly, no statistically significant difference
was found between marital status and educational status
and the level of depressive symptoms (x*=2.633; p=0.268
and ¥?=6.429; p=0.093, respectively). The evaluation of
Beck Anxiety Scale scores showed that 130 of the partic-
ipants (50.2%) had no anxiety, 47 (18.1%) had mild anxi-
ety, 45 (17.4%) had moderate anxiety, and 37 (14.3%) had
severe anxiety. Anxiety was present in 82 (64.0%) of the
female and 47 (35.9%) of the male (*=29.056; p<0.001)
participants. While there was no significant difference be-
tween marital status and anxiety scale results (y>=2.521;
p=0.866), there was a significant negative correlation be-
tween educational status and anxiety (r=-0.140; p=0.024).
The average screen usage time and statistical analysis of
the participants classified according to the Smartphone
Addiction Scale-Short form, BDI-PC, and Beck Anxiety
Scale are shown in Table 2.

The mean social appearance anxiety score of the partic-
ipants in the study was 30.4=11.8. While the mean score
of females was 33.1+13.0, the mean score of males was
27.7+9.9 (t=3.797, p<0.001). While there is a significant
negative correlation between social appearance anxiety
scale total score and age (r=-0.094; p=0.023), there was
no statistically significant difference between genera-
tions (t=0.928; p=0.356). The mean score of singles was
33.0+£12.2, the mean score of married participants was
28.6+11.5, and the mean score of widows was 29.3+9.0,
and this score was higher in singles than in married partic-
ipants and widows (F=4.138; p=0.017). As the education
level increased, the total scores of the social appearance
anxiety scale increased significantly (r=0.148; p=0.018).

The social media users’ mean social appearance anxi-
ety score was 30.8+13.9, which was significantly higher

Table 2: The relationship between the participants’ average smartphone usage duration and Smartphone

Addiction, BDI-PC, and Beck Anxiety Scales

Scales

Smartphone addiction scale Non addicts
Addicts

Beck depression inventory for Non depressive

primary care Depressive

Beck anxiety scale No anxiety
Mild anxiety

Moderate anxiety

Severe anxiety

Average smartphone usage
duration (min/day)

271.6+134.3 t=-6.654; p<0.001
155.4+102.3

184.9+119.7 t=-0.738; p=0.435
201.2+201.4

180.0+12.0 =1.294; p=0.005
154.8+19.2

214.2+23.6

237.4+217

Statistical analysis
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Table 3: The relationship between the participants’ smartphone use purposes and social appearance anxiety scale

mean scores

Intended use of smartphone

Social appearance anxiety

Statistical analysis

score average

Social media Users 30.8+13.9 t=-1.057; p=0.038
Nonusers 28.8+11.3

Gaming Users 31.5+12.7 t=-1.046; p=0.297
Nonusers 29.9+11.3

Internet surfing Users 31.5+12.3 t=-2.134; p=0.034
Nonusers 28.0+£10.4

Shopping Users 32.4+£12.0 t=-2.450; p=0.015
Nonusers 28.8+11.5

To meet new people Users 32.0+11.4 t=-1.058; p=0.291
Nonusers 30.1+12.0

than the mean score of 28.8+11.3 of those who did not
use social media (t=-1.057; p=0.038). Similarly, the social
appearance anxiety scale scores of those who use their
smartphones for surfing the web and shopping were sig-
nificantly higher than those who did not use smartphones
for these purposes (t=-2.134; p=0.034 and t=-2.450;
p=0.015). There was no statistically significant difference
between the total mean score of the social appearance
anxiety scale among those who used their smartphones
to play video games and meet new people and the total
mean scores of those who did not use smartphones for
this purpose (t=-1.046; p=0.297 and t=-1.058; p=0.291)
(Table 3).

While no significant correlation was observed between
the smartphone addiction scale and depression scale
(r=0.119; p=0.059), a statistically significant positive cor-
relation was found between the anxiety scale and so-
cial appearance anxiety (r=0.203; p=0.001 and r=0.335;
p<0.001 respectively).

DISCUSSION

The development of smartphones and their ensuing
global popularity has changed the communication and
information environment and had an impact on social-
ity, entertainment, access to information, and creating
social identity. This situation has been accompanied
by concerns about overuse and addiction. Smartphone
addiction causes people to see their phones as a body
part, leading to panic and stress in the absence of their
smartphone. Smartphone addiction is a worldwide phe-
nomenon that occurs in 9.3% to 48% of the population
(16-18). In our study population, the percentage of smart-
phone addiction was found to be 25.9%, and this rate is
quite high. This high rate may be related to the fact that
smartphone addiction is more common at a young age

and that the age of the people included in our study is
younger than the general population and therefore more
easily adaptable to innovations. Increasing frequency of
smartphone use and screen time is also closely related
to the severity of smartphone addiction (19). Our study
supports this data in that a statistically significant positive
correlation was observed between the duration of smart-
phone use and the smartphone addiction score.

Female participants were found to have a higher rate
of smartphone addiction compared to males; similarly,
female participants’ mean duration of smartphone us-
age was higher than males. Different results have been
obtained in terms of gender in different studies on this
subject. While some studies have concluded that smart-
phone addiction is more common in males, the frequen-
cy is greater in the female gender in different studies (13,
20, 21). More studies are needed on the prevalence of
smartphone addiction between the genders.

In our study, there was a negative correlation between
smartphone addiction and age. One study found that
younger age groups are more addicted to smartphones
(22). Similarly, the mean duration of smartphone use was
negatively correlated with age and decreased with age.
This shows that young people integrate smartphones
into their lives, and the risk of smartphone addiction in-
creases as age decreases.

There was a significant difference between the marital
status of the participants and their smartphone addic-
tion. In our study, the highest rate of smartphone addic-
tion and the highest mean duration of smartphone usage
were observed in singles. This situation may be related
to the relationship between age and marital status, and
it suggests that marital status has a minimal effect on
smartphone screen time and addiction.
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A significant positive correlation between depression
and anxiety and smart device addiction has been shown
in the study of a mixed sample of 274 adults aged 16-59
years, which was applied in the general adult population
to define the relationship between depression and anxi-
ety and smartphone addiction (23). Similarly, a systematic
review in 2019 on problematic smartphone use empha-
sized both the direction and possible explanations of the
relationship between psychopathology and problematic
smartphone use (1). Although many studies have shown
a relationship between smartphone use and depression
and anxiety, no significant relationship was found with de-
pression in our study. This can be explained by the cultur-
al differences and the characteristics of the sample group.
Our results reveal the idea that general smartphone use
has become an ordinary part of life. The purpose of us-
ing smartphones affects people, rather than smartphone
use or addiction. There is a strong relationship between
addiction and anxiety, and it is known that anxiety disor-
der contributes to the increment in addiction (24, 25). In
our study, similar results were obtained. However, current
data is insufficient to determine whether problematic use
increases anxiety or whether existing anxiety triggers
smartphone use in the direction of addiction.

In comparing participants’ reasons for smartphone use
and social appearance anxiety, the mean social appear-
ance anxiety scores were higher, especially among so-
cial media users and individuals doing online shopping,
than those who used smartphones for other purposes.
Social appearance anxiety is positively related to social
anxiety criteria and negative body image (26). Similar to
the finding in our study, extensive research on women’s
body image emphasized that young women are less sat-
isfied with their bodies and want to look slimmer and that
they are in a mood called “normative discontentment”
(27, 28). Given that the idealized female body is almost
unattainable, the vast majority of women are likely to ex-
perience appearance anxiety to some extent. Similarly,
as the ideal appearance depicted in the media becomes
physically uniform and unreachable, physical dissatisfac-
tion might rise in men (29). It is an important problem
that the posts, which are prepared in an unrealistic way
using make-up and digital interventions, are published
on social media channels with the expectation that they
will be liked. Users circulate these posts by sharing them,
without questioning whether the images are natural or
modified. While those shared on smartphones and social
media can facilitate social comparison by providing the
opportunity to learn about the looks and experiences of
others, this can also increase social appearance anxiety.

CONCLUSION

Increased use of smartphones and social media has
enabled people to create a new identity in the virtual

world and interact with other users. Given the positive
relationship between psychological health and quality
of life, it should be kept in mind that there is a poten-
tial risk of long-term negative effects of social networks.
Abuse of mobile applications, especially those associ-
ated with sharing looks and lifestyle, may lead to prej-
udices that are hard to overcome. This poses a threat
particularly for the younger generation and emerges as
a new sociological problem worth investigating. This
study documented the possible positive relationship
between smartphone addiction and social appearance
anxiety, and both conditions need to be elaborated on
in future studies.
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ABSTRACT

Objective: Chronic mountain sickness (CMS) is a clinical syndrome
with symptoms of polycythemia that may interfere with other
nonspecific diseases. The current study aimed to investigate the
symptoms of patients living at high altitudes, who initially present-
ed complaints that seemed to be common orthopedic problems,
and to examine their relationship with chronic mountain sickness.

Materials and Methods: The prospectively collected data of
104 patients were retrospectively evaluated for serum hemo-
globin (Hb) and hematocrit (Hct) levels, oxygen saturation (sO,),
Qinghai CMS questionnaire score, alcohol and tobacco use,
“any history of acute mountain sickness, body mass index (BMI),
blood pressure, heart rate, and duration of high-altitude living.
Patients grouped according to the Qinghai score as healthy,
mild, moderate or severe CMS. The groups were investigated in
terms of parameters and demographic characteristics.

Results: Of the 104 patients, 33 (31.7%) had a mild CMS score >6
(28 patients, 6-10, 5 patients, 11-14 points); remaining patients
had no CMS. The frequency of excessive erythrocytosis was 4.5%
in men and 3.3% in women. There was a significant difference
in Hb, Hct and sO, levels between the healthy and mild CMS
groups (p<0.001). CMS score had a positive correlation with Het
(rho 0.381, p<0.001) and negative correlation between sO, levels
(rho -0.432, p<0.001).

Conclusions: CMS can be observed at lower altitudes than de-
scribed in literature. In individuals living in high altitudes, some
of the CMS symptoms may be confused with real orthopedic
symptoms and orthopedists working in these areas should in-
crease their awareness on this issue. In order to make an ap-
propriate approach, other symptoms related to CMS should be
questioned in patients living at high altitudes.

Keywords: Chronic mountain sickness, orthopedics symptoms,
muscle joint pain, hemoglobin, oxygen saturation

OZET

Amag: Kronik dag hastaligi (KDH), diger spesifik olmayan hasta-
liklarla da karigabilen polisitemi semptomlar olan klinik bir send-
romdur. Bu calismada, yiksek rakimlarda yasayan, baslangicta
sik gérilen ortopedik problemler gibi gériinen sikayetlerle has-
taneye bagvuran hastalarin semptomlarini arastirmayi ve kronik
dag hastalidi ile iliskilerini incelemeyi amacladik.

Gereg ve Yontemler: Prospektif olarak toplanan 104 hastanin
verileri retrospektif olarak incelendi. Hastalarin serum hemoglo-
bin (Hb) ve hematokrit (Hct) seviyeleri, oksijen satlrasyonu (sO.),
Qinghai KDH anket skoru, alkol ve tutin kullanimi, herhangi bir
akut dag hastaligi 6ykuisu, vicut kitle indeksi (BMI), kan basinci,
kalp atig hizi ve ylUksek rakimda yasam suresi kaydedildi. Hastalar;
Qinghai skoruna gére sadlikl, hafif, orta veya siddetli KDH olarak
gruplandirildi. Gruplar parametreler ve demografik ozellikler agi-
sindan incelendi.

Bulgular: Yiz dort hastadan 33'Unin (%31,7) 26 hafif KDH skoru
vardi (28 hasta, 6-10, 5 hasta, 11-14 puan). Diger hastalarda CMS
saptanmadi. Asini eritrositoz sikhgr erkeklerde %4,5, kadinlarda
%3,3 idi. Saglikli ve hafif CMS gruplar arasinda Hb, Hct ve sO,
dlzeyleri agisindan anlamli fark saptandi (p<0,001). KDH skoru-
nun Hct (rho 0,381, p<0,001) ile pozitif, sO, seviyeleri arasinda
negatif korelasyon (rho -0,432, p<0,001) saptandi.

Sonug: Kronik dag hastaligy, literatiirde tarif edilenden daha du-
stk rakimlarda gézlemlenebilir. Yuksek yerlerde yasayan bireyler-
de CMS semptomlarinin bazilarinin gergek ortopedik semptom-
larla karsabileceginden ve bu bélgelerde calisan ortopedistler
bu konudaki farkindaliklarini arttirmalidirlar. Bireysel semptomlar
diger hastaliklarin bulgulari ile kesisebilir ve 6zellikle benzer yay-
gin semptomlari olan hastaliklarda KDH gézden kagabilir. Uygun
bir yaklagimin yapilabilmesiigin yiksek rakimlarda yasayan hasta-
larda KDH ile ilgili diger semptomlarin da sorgulanmasi gerekir.

Anahtar Kelimeler: Kronik dag hastaligi, ortopedik semptomlar,
kas-eklem agrisi, hemoglobin, oksijen satirasyonu
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INTRODUCTION

Chronic mountain sickness (CMS) was first described by
Carlos Monge in 1928 as a disease presenting diverse
symptoms (1, 2). According to the International Consen-
sus on Chronic and Sub-Acute High-Altitude Diseases,
CMS is a clinical syndrome characterized by excessive
erythrocytosis (EE) and severe hypoxemia observed in
people living at high altitudes (>2500 m) (3). Chronic hy-
poxia results in pulmonary hypertension and polycythe-
mia, accompanied by headache, fatigue, dizziness, dys-
pnea, sleep disturbances, and bone and muscle pain (4).

CMS is a weakening and debilitating disease that may
occasionally interfere with other nonspecific diseases (5).
As the population and life at high altitudes increase, the
prevalence of related diseases will also increase. For these
reasons, appropriate methods for diagnosis, treatment,
and care are needed for people at risk of developing CMS
(6). However, similar symptoms with other etiologies ham-
per its clinical recognition. A wide variety of neurological,
cardiological, vestibular, or orthopedic symptoms can be
misleading if incompletely evaluated or underestimated.
Regarding the general complaints that can be met ortho-
pedically, bone and joint pain, muscle aches, and burning
in the hands and feet are the main musculoskeletal sys-
tem problems observed in CMS (6-9).

Since the underlying etiological cause of CMS is differ-
ent, a detailed analysis of its symptoms and application
of the current CMS diagnosis algorithm will increase the
success rate of diagnosis and treatment, especially in
areas where CMS is a possibility. Various end-organ in-
volvement of the symptoms and their relationship with
the disease have been examined in previous publications
(10-12). However, there are no studies in literature about
the incidence of common orthopedic symptoms.

This study aims to investigate individuals who live at high
altitudes with CMS risk and evaluate the role of CMS as
an etiology in patients presenting general orthopedic
complaints.

MATERIALS AND METHODS

This is an institutional review board-approved study, and
informed consent was obtained from all patients includ-
ed in the study. The patient group comprised individuals
living in settlements located at an altitude of 2400-2600
meters in the Sarikamis district of Kars province in Tur-
key. The data of 217 patients, who visited the orthopedic
department between November 2015 and January 2017,
were retrospectively analyzed. Inclusion criteria were
musculoskeletal pain, joint pain, or a burning sensation
of the palms and feet. Symptoms were not associated
with any disease findings based on the physical exam-
ination or laboratory and radiological tests. The exclu-

sion criteria included age <18 years and >65 years old,
chronic interstitial lung disease, chronic heart disease,
pregnancy, menopause, history of lung surgery, history of
nose surgery, and living in high-altitude areas for less than
two months. CMS is a clinical syndrome characterized
by excessive erythrocytosis (EE) and severe hypoxemia
and is seen in people living at high altitudes (>2500 m).
It is diagnosed using the Qinghai score in the absence
of any condition that may cause hypoxemia and EE (5).
The variables analyzed included serum hemoglobin (Hb)
and hematocrit (Hct) levels, the Qinghai CMS question-
naire score, oxygen saturation (sO,), alcohol and tobacco
use, any history of acute mountain sickness, body mass
index (BMI), blood pressure, heart rate, and the duration
of living at high altitudes. CMS was diagnosed based
on the Qinghai CMS score that includes Hb levels and
seven signs and symptoms (breathlessness/palpitations,
sleep disturbances, cyanosis, vein dilatation, paresthe-
sia, headache, and tinnitus) (Table 1). EE was diagnosed
using the parameters of the Qinghai score (both EE
symptoms and Hb concentration level). The high cut-off
value for serum Hb was 21 g/dL in men and 19 g/dL in
women (3). If the Hb level was equal to or higher than
the cut-off value, the Hb score was scored as 3 points; if
the level was below the cut-off value, it was scored as 0
points. Each sign or symptom was scored between 0 and
3 points according to its severity. Arterial blood pressure
was measured with a left-sided digital blood pressure
monitor after the patient had rested for 30 minutes (13).
Heart rate and oxygen saturation were measured with
a digital pulse oximeter (Contec med CMS50D digital
pulse oximeter, China) placed on the right middle finger
(14). Patients who smoked more than 100 cigarettes in
the past 30 days were categorized as smokers (15), and
those who consumed >20 g/day of pure alcohol were cat-
egorized as drinkers (16). Patients were grouped accord-
ing to the Qinghai score. Individuals with a Qinghai CMS
score of 0-5 points were considered healthy regarding
CMS. In patients with Hb levels > the cut-off value, a Qin-
ghai score of 6-10 points was defined as mild CMS, 11-14
points as moderate CMS, and >15 points as severe CMS
(17). The groups were investigated regarding the param-
eters and demographic characteristics, and these param-
eters were correlated with disease severity (Figure 1).

Statistical methods

The distribution of variables was measured using the
Kolmogorov-Smirnov test. The Mann-Whitney U test was
used to analyze independent quantitative data. The Chi-
square test was used to analyze independent qualitative
data, and Fischer's exact test was used when Chi-square
test conditions were not met. The Spearman correlation
analysis was used for correlation analysis. SPSS software
(version 22.0, IBM Corp. Released 2013. Armonk, NY,
USA) was used for the analyses. A p-value of <0.05 was
considered significant.
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Table 1: The Qinghai Score for CMS

Signs or symptoms Score

Breathlessness
and/or
palpitations

Sleep disturbance

Cyanosis

Dilatation of veins

Paresthesia

Headache

Tinnitus

Hemoglobin
concentration

0 No breathlessness/palpitations

1 Mild breathlessness/
palpitations

2 Moderate breathlessness/
palpitations

3 Severe breathlessness/
palpitations

0 Slept as well as usual
1 Did not sleep as well as usual

2 Woke up many times, poor
night's sleep

3 Could not sleep at all

0 No cyanosis

1 Mild cyanosis

2 Moderate cyanosis

3 Severe cyanosis

0 No dilatation of veins

1 Mild dilatation of veins

2 Moderate dilatation of veins
3 Severe dilatation of veins
0 No paresthesia

1 Mild paresthesia

2 Moderate paresthesia

3 Severe paresthesia

0 No headache

1 Mild headache symptoms
2 Moderate headache

3 Severe headache,
incapacitating

0 No tinnitus

1 Mild tinnitus

2 Moderate tinnitus

3 Severe tinnitus

Men:

<21 g/dL; score =0
>21 g/dL; score = 3
Women:

<19 g/dL; score =0
>19 g/dL; score = 3

Assessment of CMS Severity with Total Qinghai Score

Total score
0-5

6-10

11-14

>15

CMS
Absent
Mild
Moderate

Severe

217 patients who

visited orthopaedic

department Excluded N: 113

Age <18 years, >65 years old,
chronic interstitial lung disease,
chronic heart disease,

pr Y, history
of lung surgery, history of nose
surgery, and history of living in
v high altitude areas for less than 2

months.
Included N = 104
Patients for evaluation

Performing Qinghai score for
CMS diagnosis

—

v

71 (68.3%) patients with Qinghai
score 0-5 had no CMS

33 (31.7%) had CMS scores 2 6
(Score 6-10 (N:28); score 11-14
(N:5)

Figure 1: Flow chart of the study

RESULTS

One hundred and four patients met the inclusion criteria.
Sixty were females (57.7%), and 44 were males (42.3%).
The mean age of the cohort was 42.4+12.9 years old.
The mean duration in the high-altitude was 38.1+17.2
months between 3 and 65 months. The mean CMS score
was 4.6£2.9 (range, 1-14). The demographics, laboratory
results, evaluated cardiac and respiratory findings, and
Qinghai scores of the patients in the study group are giv-
en in Table 2.

The healthy group comprised 71 individuals, 35 were fe-
males (49.3%), and 36 were males (50.7%), and their Qing-
hai CMS scores were between 0 and 5 points. The mean Hb
and Hctwere 16.4+12.6 mg/dl and 44.4+5.2% in the healthy
group, respectively. The mean sO, was 95.3+2.1, and the
median CMS score was 3+1.3. The mean Hct was 47% in
male patients, and 41.4% in female patients (p=0.873).

The remaining 33 (31.7%) patients in the cohort had
CMS scores of 26. Twenty-eight patients’ scores were be-
tween 6 and 10 and were diagnosed as mild CMS, and
five patients’ scores were between 11 and 14 and were
diagnosed as moderate CMS. Among them, 25 were fe-
males (75.8%), and eight were males. The mean Hb and
Hct were 16.9+2.2 mg/dl and 49.7+6.1% in the mild CMS
group. The mean sO, was 93.1+2, and the median CMS
score was 8.1«2. In the mild CMS group, mean Hb and
Hct were 16.7 mg/dl and 46.7% in female, 19.5 mg/dl and
53.7% in male patients, respectively (p=0.218).

The Hb levels of only two male and two female patients
were above the cut-off value for the diagnosis of EE. The

100
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Table 2: The demographics, laboratory results, evaluated cardiac and respiratory findings, and Qinghai scores of the cohort

n % Min-Max Median Mean+S.D

Age 18-65 45 42.4+129
Gender

Female 60 57.7

Male 44 42.3
BMI 19.1-36.3 24.8 25.4+3.9

Alcohol 1 1

Tobacco 20 19.2
Time at high altitude® 3-65 41 38.1+£17.2
Hemoglobin® 10.8-21.3 15.2 16.5£10.4
Hematocrit 31.1-60 45 46.1+6
Systolic blood pressure 90-170 130 126.4+18.4
Diastolic blood pressure? 50-100 70 74+12
Oxygen saturation® 88-99 95 94.6+2.4
Heart Rate® 56-124 72 76+12.3
Qinghai CMS score 1-14 4 4.6+2.9

a month, ®: mg/dl, & %, ¢ mmHg, ©: beat per minute

BMI: Body Mass Index, SD: standard deviation

frequency of EE was 4.5% in male and 3.3% in female pa-

tients (p=0.285).

The distribution of genders within groups was statistical-
ly different (p=0.011). The mean Hb, Hct, and sO, levels
were significantly higher in the group with mild CMS than

in the healthy group (p<0.01). There was no statistical-
ly significant difference between the groups with CMS
scores of <5 and 26 regarding BMI, alcohol and tobacco
use, the duration of living at high altitudes, systolic and
diastolic blood pressure, and heart rate. The comparison
of the groups is provided in Table 3.

Table 3: Statistical analysis of parameters between healthy and mild Chronic Mountain Sickness (CMS) groups

CMS score <5

Mean=SD (min-max) n %

41.1+14 (18-65)

CMS score >6

Parameters
n %
Age
Gender
Female 35 493
Male 36 507
BMI

Time at high altitude®
Hemoglobin®
Hematocrit

Systolic blood pressure?
Diastolic blood pressure?
Oxygen saturation®
Heart Rate®

Qinghai CMS score

25.3+3.9 (19.1-36.3)
36.9+18.4 (18-65)
16.4+12.6 (11-21)
44.4+5.2 (31-60)
125+20 (90-170)

73.9+12.5(38-100)
95.3+£2.1 (88-99)

76.6+12.4 (60-124)

3+1.3

p value
Mean=SD (min-max)

45+9.7 (20-61) 0.148*

0.011¥
25 758
8 24.2

2574 (19.5-34.1) 0.701*

40.9+14.3 (1-61) 0.287*

16.9+2.2 (13-21) 0.000*

49.7+6.1 (38-60) 0.000*

129.2+13 (100-150) 0.310*

74.4+11.1 (60-100) 0.975*

93.1+2.3 (88-97) 0.000*

74.8+12.2 (56-107) 0.545*

8.1£2

¥: Chi-square test, *: Mann-Whitney U test, > month, b: mg/dl, < %, ¢: mmHg, ©: beat per minute
BMI: Body Mass Index, SD: standard deviation




) Chronic mountain sickness
Istanbul Tip Fakiltesi Dergisi ® J Ist Faculty Med 2022;85(1):98-104

The correlation was found to be weakly positive between
Hct and CMS scores (rho 0.381, p<0.001) and weakly neg-
ative between sO, values and CMS scores (rho —0.432,
p<0.001). There was no significant correlation between
the CMS score and the mean Hb level (rho -0.012,
p=0.907).

DISCUSSION

The current study is the first to evaluate CMS in pa-
tients with common orthopedic complaints who live in
a high-altitude province. Based on Qinghai CMS scores
and laboratory findings, in residents living at around
2500 m altitude, 33 of 104 patients (32%) with common
orthopedic symptoms had mild CMS. In addition to the
disease being prevalent in women, a weak correlation
was found between hematocrit, oxygen saturation, and
disease severity.

Symptoms observed in CMS are headache, difficulty
breathing, sleep disturbances, fatigue, palpitations, local-
ized cyanosis, especially of the hands and lips, a burning
sensation in the palms and feet, muscle and joint pain,
loss of appetite, dizziness, attention deficit, and mental
fatigue (18). Similar to the other symptoms mentioned,
orthopedic symptoms are common complaints. Muscle
and joint pain and burning in the hands and feet are
common symptoms in orthopedic clinics and can be as-
sociated with different pathologies. Extremity problems
and joint symptoms related to polycythemia and burning
feet with erythromelalgia have been reported previously
in different diseases (19, 20). In polycythemia, joint prob-
lems are generally caused by hyperuricemia and the de-
velopment of synovitis in the joints with crystal deposition
over time, while drug-induced peripheral neuropathy or
hypoxia due to hyperviscosity is the reason for hand-foot
burning (19-21). Orthopedic symptoms can be seen in
CMS based on similar pathophysiology. However, when
the disease is not known exactly, they can be unnoted. Its
clinical findings and associated symptoms can be used to
distinguish CMS from other etiologies. Most prominent-
ly, some or all of these symptoms should be present in
patients at high altitudes. The clinical picture becomes
less severe at lower altitudes and sometimes disappears,
only to reappear at higher altitudes (6). In humans with
better adaptation to chronic hypoxia, lower hemoglobin
(Hb) values lead to a lower incidence of erythrocytosis
and CMS. In contrast, EE and elevated Hb levels lead to
pronounced clinical symptoms (17).

The definition and diagnostic criteria of CMS are de-
batable. One essential point that is not agreed upon in
CMS is the Hb threshold value. The increase in Hb level
is an adaptive mechanism following prolonged exposure
to chronic hypoxia and is dependent on the severity of
hypoxia and the altitude. For this reason, different Hb
thresholds have been used according to the different al-

titude levels in studies related to CMS. The cut-off value
of Hb was determined to be 21 g/dL for men and 19 g/dL
for women by the World Congress on Mountain Medicine
and High-Altitude Physiology (3). In past publications, the
cut-off value of Hb was reported to be 2, 3, or 4 standard
deviations above the mean level in the affected area (22).
Jiang and colleagues reported that an Hb cut-off value
of 20 g/dL, rather than 21 g/dL, was more appropriate
for all altitudes. Because of these controversial points,
some researchers suggest that the use of laboratory pa-
rameters, such as sO,, carbon dioxide retention, and the
Hb level, may be more appropriate for CMS scoring (23).
We found the mean Hb value of 17.4 g/dL in the group
with CMS and a significant correlation between mean Hct
levels and CMS scores. In general, the low Hb and Hct
compared with similar studies may be due to ethnic dif-
ferences or lower altitudes.

The prevalence of CMS varies mainly according to the
altitude with other affecting parameters like age, sex,
altitude, the duration spent at high altitudes, smoking
and alcohol use, chronic diseases, population, and ethnic
characteristics (22). The most populated area at high-al-
titude is the Tibetan plateau. In a study, the prevalence
of CMS in the Tibetan plateau was 17.8%, which is higher
than that of previous studies (18). Spielvogel et al. found
a prevalence of 5.2% in the La Paz area (3600 m) (24). De
Ferrari and colleagues reported a prevalence of 6% in the
Puno area (3800 m) (25). Monge and colleagues observed
a prevalence of 15.4% in men aged 30-39 years in Cerro
de Pasco (4380 m) (26). Although the prevalence of CMS
varies in the range of 5% to 10% above 2500 m (5), the ac-
tual prevalence below 3000 m is unknown. In a study with
a limited number of participants, the prevalence below
3000 m was 0%. However, there was a serious method-
ological limitation because Hb and blood values were not
examined in the study (27). In addition, there is a physio-
logical change at altitudes above 2500 m. At an altitude
of 2500 to 3000 meters, the prevalence of acute mountain
disease is from 8% to 25% (28-30). In our study, patients
who applied to the hospital at an altitude of 2500 meters
were included. The high rate of mild CMS (32%) found in
our study was beyond the prevalence of the disease at
that altitude. It showed the disease incidence in patients
presenting with similar orthopedic complaints. The true
prevalence can be determined by screening the asymp-
tomatic population and symptomatic patients.

Chronic hypoxia and the resulting polycythemia play es-
sential roles in the pathophysiology of CMS (31). Thus,
CMS can be divided into two groups: primary CMS and
secondary CMS. Primary CMS is caused by aggravated
hypoxemia and increased erythrocyte concentration
without an underlying cause. Secondary CMS occurs due
to hypoxia caused by lung or heart disease (10). There-
fore, in our study, to rule out secondary CMS, patients
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with known heart or lung problems or associated illness-
es were not included. Living at high altitudes for a long
time and older age are also other important risk factors
for the disease. Residing at high altitudes for longer than
60 months increases the CMS risk (5). In our study, CMS
and healthy groups had a mean duration of 45 months
and 37 months at high altitudes, respectively. The dura-
tion of the two groups reduced the risk-creating effect of
time. Also, with the exclusion of patients over 65 years of
age, attempts were made to minimize the effects of age.

CMS is a pathology seen at high altitudes and contains
nonspecific symptoms. So, patients may refer to different
outpatient clinics, and the diagnosis may be overlooked.
Our study aims to draw attention to this rare pathology.
Following the diagnosis, we referred our patients diag-
nosed with CMS to the department of internal medicine
for their treatment.

Although we attempted to exclude secondary CMS in
this study, it is difficult to achieve this completely. On the
other hand, since the symptoms are similar whether CMS
is primary or secondary, the complaints of individuals with
chronic lung problems and heavy smokers living at high
altitudes, which always seem orthopedic, may be related
to CMS.

There are some limitations of our study. Since the serious-
ness of orthopedic complaints is not questioned within
the Qinghai scoring system, the severity and duration of
orthopedic symptoms were unknown. However, patients
who were not associated with any disease findings based
on their physical examination, laboratory and radiological
tests were included in the study, and attempts were made
to show the relationship of the disease to the patients. In
diagnosing the disease, the subjective evaluation findings
included in the scoring system create another limitation,
despite the accompanying measurable evaluations. Since
there was no aim to find the incidence of the disease, a
scoring system was used by adding measurable values,
such as oxygen saturation and blood pressure, to guide
the etiology. However, further studies with larger patient
cohorts and more detailed analyses are needed to inves-
tigate patient groups with similar complaints.

CONCLUSION

Many parameters play active roles in the development
of CMS. When the symptoms are assessed individually,
they may intersect with those of other diseases. Thus, the
diagnosis of CMS may be missed. This study showed that
CMS could occur at lower altitudes than those described
in literature. Therefore, in the orthopedic clinic, this dis-
ease should be kept in mind, and patients should be
questioned regarding the possibility of CMS to resolve
the complaints of patients, which can be related to differ-
ent etiopathogenesis.
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ABSTRACT

Objective: The aim of the study is to assess local immune acti-
vation through B lymphocytes density and the presence of ger-
minal centers in the vestibular mucosa of patients with localized
provoked vulvodynia (LPV).

Materials and Methods: Vestibulectomy specimens of 29 pa-
tients with LPV and colporrhaphy posterior specimens of 20 con-
trol women were included in the study. Immunohistochemical
staining with CD20 antibodies for B lymphocytes were performed
and subsequently, microscopical evaluation for B lymphocytes
density and the presence of germinal centers was conducted.

Results: B lymphocyte densities were higher in the vestibular
mucosa of patients with LPV compared to control women (87
vs 21, p<0.01). The presence of germinal centers was only ob-
served in the specimens of patients with LPV (0.31 vs 0, p<0.011).

Conclusion: The presence of germinal centers with increased
B lymphocyte density underlines a local immune activation in
the vestibule of patients with LPV. An abnormal germinal cen-
ter response can trigger the pathway to the development of
autoimmunity through the emergence of an autoreactive B cell
clone and autoantibodies. LPV can potentially emerge as an au-
toimmune disease of the vestibule. More studies are needed to
understand the pathophysiology of LPV and its association with
autoimmunity.

Keywords: Vulvar vestibulitis, B lymphocytes, germinal center

OZET

Amag: Bu calismadaki amacimiz, lokalize provoke vulvodinisi
(LPV) olan hastalarin vestibular mukozasinda, B lenfosit yogun-
lugu ve germinal merkez varligina bakilarak lokal immun aktivas-
yonun olup olmadigini arastirmaktir.

Gerec ve Yontem: LPV olup vestibilektomi ameliyati geciren 20
hastanin kolporafi posterior ameliyati olan 20 kontrol hastanin
vulvar vestibuler doku kesitleri incelenmistir. B lenfositini goster-
mek igin kullanilan CD20 antikoru ile yapilan immunohistokimya-
sal boyamayi takiben mikroskop altinda B lenfosit yogunluguna
ve germinal merkez varligina bakilmigtir.

Bulgular: Kontrol vakalarin kesitleri ile kiyaslandiginda, LPV olan
hastalarin vulvar vestibiler mukoza kesitlerinde B lenfosit yogun-
lugu daha ylksek izlenmistir (LPV hasta 87 vs kontrol hasta 21,
p<0,01). Germinal merkez varligi sadece LPV olan hastalarin ves-
tibller mukoza kesitlerinde izlenmistir (LPV hasta 0,31 vs kontrol
hasta 0, p<0,011).

Sonug: LPV hastaliginda, vestibller mukozada artmis B lenfosit
yogunlugu ve beraberinde izlenen germinal merkez varligi, lokal
bir immin aktivasyonun oldugunu géstermektedir. Anormal ger-
minal merkez cevabinin olmasi durumunda, otoreaktif B lenfosit-
leri ve bunun sonucunda otoimmiin hastaliklar gelisebilmekte-
dir. LPV'nin patofizyolojisinin ve otoimminite ile iligkisinin ortaya
konmasinda daha fazla sayida calismaya ihtiyag vardir.

Anahtar Kelimeler: Vulvar vestibilit, B lenfosit, germinal merkez
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INTRODUCTION

Vulvar vestibulitis syndrome (VVS), today described as
localized provoked vulvodynia (LPV), is a disease show-
ing three prominent characteristics: severe pain trig-
gered by vestibular touch or vaginal entry, vestibular
tenderness upon pressure and various degree of vestib-
ular erythema (1, 2). With a prevalence up to 15% in pre-
menopausal women, this disease seriously affects the
sexuality and quality of life of patients because the pain
can be triggered by any daily condition exercising pres-
sure on the vestibule such as insertion of tampon, horse
riding, wearing tight clothes but especially by vaginal
penetration (3, 4).

The ethiopathogenesis of LPV is not fully understood.
Many factors such as genetics, hormonal factors and
inflammation are found associated with the disease (5).
Lymphocytic infiltration in the vestibular mucosa has
been described (6, 7). However, the absence of classic
active inflammation suggests the hypothesis of an exces-
sive response and deregulated inflammation (4, 8, 9).

A local inflammation mediated by increased inflammato-
ry cytokine TNF-a was demonstrated in the vestibule of
patients with LPV (10). Another study analyzing different
immune cells in the vestibule showed a local immune ac-
tivation: the formation of germinal centers with increased
B lymphocytes density was found specific to LPV (4). In
this study, the researchers looked for B lymphocytes and
germinal centers in the vestibular mucosa and to assess if
the local immune activation was observed in the patients.

MATERIALS AND METHODS

Study subjects

The study included 29 patients with LPV diagnosis and
20 age, sex and race-matched women with no history of
vulvodynia. The archival vestibulectomy specimens of
patients with LPV treated surgically in the gynecology
clinic of Istanbul University, Istanbul Faculty of Medicine
between 2009-2016 were used.

The inclusion criteria for LPV were: vulvar pain upon at-
tempted vaginal intercourse or tampon insertion lasting
more than one year; tenderness upon touch with a cotton
tip in the vestibular area limited between Hart’s line and
hymen; failure of less than six months medical treatment
(1-3). Exclusion criteria were: (1) use of antibiotics or im-
munosuppressive agents for the last 30 days; (2) clinically
present microbial infection; (3) any neurologic disease or
other pain syndrome (1-3).

Vestibular pain scores were obtained using a visual an-
alog score ranging from 0 for no pain to 100 for severe
intolerable pain: patients with LPV were asked to report
the intensity of the pain they perceived while vestibular

area was touched at 3, 5, 7 and 9 o’clock positions with
a cotton tip. If the average of the 4 scores was higher
than 36, surgical treatment (vestibulectomy) was offered
to patients.

The control group involved age, sex and race-matched
women who underwent posterior colporrhaphy for recto-
cele repair in the gynecology clinic of Istanbul Universi-
ty, Istanbul Faculty of Medicine between 2015-2016. The
study was approved by the local ethical committee (Date:
12.09.2019, No: 80). All participants gave informed con-
sent to participate in the studly.

Immunohistochemistry evaluation

Tissues were fixed in 10% formalin for 24 hours then em-
bedded in paraffin. Cut into 3-5 pm sections, embedded
paraffin tissue blocks were placed on microscope slides.
The slides were incubated in 56°C for one night to dry
out the sections. Sections were deparaffinized with xy-
lene solution for 30 minutes, immersed in acetone for 5
minutes and in 96% ethanol for 15 minutes, then washed
with distilled water. Afterwards, to block the endogenous
peroxidase activity, sections were incubated in 3% hydro-
gen peroxide solution in methanol at room temperature
for 10 minutes.

Once the sections were ready for immunohistochemical
staining, incubation with antibodies against CD20 for B
cells (clone 760-2531,1:1000; Ventana Medical Systems
Roche Group, USA) were performed according to the
manufacturers’ instructions. The sections were subse-
quently incubated with anti-mouse antibody followed
by exposure to streptavidin, horseradish peroxidase
(HRP) conjugate. Then, 3-amino-9-ethylcarbazole (AEC)
was added as substrate. Finally, all sections were coun-
terstained with hematoxylin. All the procedures were
performed in the immunochemistry laboratory of the Pa-
thology Department of the Istanbul University School of
Medicine.

Tissue analyses

The immunohistochemical scoring was done under light
microscope at x40 magnification (Nikon Eclipse E800).
Antigen stainings were assessed for density and local-
ization in the vestibular mucosa. The evaluation was
performed by taking the mean number of positive cells
observed per field from 2-4 high-power fields (hpf). The
number of germinal centers formed by B cells in the sec-
tions were also counted.

Statistical analysis

The SPSS 20 software (IBM Corp, Armonk, NY) was used
for statistical analyses. In addition to descriptive analysis,
the Mann Whitney U test was used for the comparison
between patient and controls. A p value of <0.05 was
considered statistically significant.
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RESULTS

All subjects were Caucasian, from low-middle class and
age, sex and race-matched. There were no statistical dif-
ferences in the demographic findings of the two study
groups.

CD20 is a marker of B lymphocyte appearing in the pre-
B-cell stage and disappearing with differentiation to plas-
ma cells (11). Anti-CD20 antibodies showed the presence
of B lymphocytes. When compared with the sections of
controls, the researchers observed that B lymphocytes
are statistically significantly higher in patients with LPV
(Table 1). B lymphocytes were observed mostly in the
stromal tissue of the mucosa (Figure 1).

The presence of germinal centers formed by B lympho-
cytes was observed only in patients with LPV (Figure 2).
The number of germinal centers varied between 1-2 in 8
sections (27% of patients with LPV) (Table 1).

N .. A~

Figure 2: Germinal center in vulvar vestibular mucosa

A germinal center, formed by CD20+ immunostained B lympho-
cytes, in the sample of a patient with localized provoked vulvo-
dynia. Histological sections were counterstained with hematoxy-
lin and photomicrographed using x20 objective.

Table 1: The numbers of B lymphocytes and germinal centers in localized provoked vulvodynia

LPV (n=29)
CellType Mean (95%Cl):
B lymphocytes 87 (58-129)
Germinal centers 0.31 (0-2)

Controls (n=20)

b

Mean (95%Cl)* p value
21 (12-32) <0.001
0(0) 0.011

LPV: localized provoked vulvodynia, Cl: confidence interval, 2 Mean is obtained with cell counts per microscopy field, analyzed from 2-4
fields (x40 objective), b: Mann-Whitney U test
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Figure 1: CD20(+) B lymphocytes in vulvar vestibular mu-
cosa

Increased density of CD20+ B lymphocytes in a patient with lo-
calized provoked vulvodynia.

B lymphocytes were mostly observed mostly in the stromal tis-
sue of the mucosa. Histological sections were counterstained
with hematoxylin and photomicrographed using x20 objective.

DISCUSSION

This study is the first to assess local immune activation in
the vestibulum of Turkish patients with LPV. The research-
ers observed significantly increased B lymphocytes in pa-
tients with LPV. The germinal centers were observed only
in patients with LPV. In a previous study conducted on
Finnish women, the comparison of vestibulectomy spec-
imens between women with LPV and controls showed
statistically significantly increased B lymphocytes in the
vestibule of patients with LPV. The presence of germinal
centers was also observed only in patients with LPV, like
our results (4).

B lymphocytes are cells that recognize specific antigens
via different immunoglobulins (Ig) anchored on the cell
surface (12). Once a B lymphocyte recognizes an antigen,
it differentiates into plasma cells that can secrete anti-
bodies. Germinal centers are the microstructures where
memory B cells and high-affinity antibodies secreting
plasma cells are localized. It is important as it provides
protection against reinfection (13). Recently, it was sug-
gested that the germinal center response is the main
pathway leading to autoantibodies found in autoimmune
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diseases (14). Therefore, the germinal center response re-
quires a very delicate balance and complex regulation to
avoid the development of autoreactive B cell clones and
subsequent autoimmunity (13).

The presence of germinal centers with increased B lym-
phocytes density in the vestibule of patients with LPV
suggests a local immune activation. An ‘unknown anti-
gen’ captured by B lymphocytes activated the humor-
al immunity and a germinal center response was given
by the lymphoid tissue localized in the vestibule. Each
time the vestibular mucosa is exposed to the ‘unknown
antigen’, this cycle is triggered leading to a local inflam-
mation in the vestibular mucosa, a feature demonstrat-
ed by previous studies (6). A constant exposure to the
‘unknown antigen’ contributes to the chronic persistence
of the disease and the mainstay of the therapy will be
avoiding the ‘unknown antigen’.

A different perspective can be adopted for the ethiopatho-
genesis of LPV: an abnormal germinal center response fol-
lowing a single exposure of an ‘unknown antigen’ can be
the starting point in LPV. The differentiation of B lympho-
cytes in the germinal centers can be unsuccessful if auto-
reactive B cells are developed in the end of this mutation
process (13). Normally, the self-tolerance mechanisms in
the germinal centers prevent the autoantibody production
from these autoreactive B cells (15). However, an abnor-
mal germinal center response with deficient self-tolerance
mechanisms can't block this process and autoimmunity
will subsequently develop. The increased B lymphocyte
density found in the vestibule can in fact point out these
autoreactive B cells clones. As the production of autoanti-
bodies from these autoreactive B cells are found associat-
ed with autoimmune disease, LPV can potentially emerge
as an autoimmune disease of the vestibule (15).

The main strength of the study is the high number of
women involved in both patient (n=29) and control
(n=20) groups. All specimens in the patient groups were
obtained by the same surgeon, all specimens in the study
were pathologically examined by one physician, making
any inter-observer variation unlikely. The main limitation
of the study is that any other autoimmunity antibodies
were not assessed in both groups to support a stronger
association between LPV and autoimmunity.

CONCLUSION

Localized provoked vulvodynia remains a disease where
more studies are needed to understand its pathophys-
iology. The ‘agent’ triggering the activation of VALT is
not elucidated. The presence of germinal centers with
increased B lymphocytes density underlines a local im-
mune activation in the vestibule of patients with LPV.
An abnormal germinal center response can trigger the
pathway to the development of autoimmunity through

the emergence of autoreactive B cells clone and auto-
antibodies. The hypothesis of LPV being an autoimmune
disease of the vestibule can be the subject of more stud-
ies that can reveal interesting findings. Hopefully, a bet-
ter understanding of the disease will help in developing
targeted therapeutics for LPV.

Informed Consent: Written consent was obtained from the par-
ticipants.

Ethics Committee Approval: This study was approved by the
Clinical Research Ethical Committee of the Istanbul University,
Istanbul Faculty of Medicine (Date: 26.02.2016, No: 290).

Peer Review: Externally peer-reviewed.

Author Contributions: Conception/Design of Study- I.D.K.,
S.E.A.; Data Acquisition- i.D.K,C.Y, S.EA;Data Analysis/Interp-
retation- I.D.K,, 5.0, E.Y.,S..; Drafting Manuscript- .D.K, S.EA;
Critical Revision of Manuscript- C.Y,, S.0., EY,, S.T., S.EA.; Ap-
proval and Accountability- .D.K., C.Y,, S.O., EY, ST, S.EA.

Conflict of Interest: Authors declared no conflict of interest

Financial Disclosure: Authors declared no financial support.

REFERENCES

1. Moyal-Barracco M, Lynch PJ. 2003 ISSVD terminology
and classification of vulvodynia: a historical perspective. J
Reprod Med 2004;49(10):772-7.

2. Friedrich EG, Jr. Vulvar vestibulitis syndrome. J Reprod Med
1987;32(2):110-4.

3. Goetsch MF. Vulvar vestibulitis: prevalence and historic
features in a general gynecologic practice population. Am
J Obstet Gynecol 1991;164(6 Pt 1):1609-16. [CrossRef]

4. Tommola P, Butzow R, Unkila-Kallio L, Paavonen J, Meri
S. Activation of vestibule-associated lymphoid tissue in
localized provoked vulvodynia. Am J Obstet Gynecol
2015;212(4):476.e1-8. [CrossRef]

5. Bornstein J, Goldstein AT, Stockdale CK, Bergeron S,
Pukall C, Zolnoun D, et al. 2015 ISSVD, ISSWSH, and IPPS
Consensus Terminology and Classification of Persistent
Vulvar Pain and Vulvodynia. J Low Genit Tract Dis
2016;20(2):126-30. [CrossRef]

6. Pyka RE, Wilkinson EJ, Friedrich EG, Jr., Croker BP. The
histopathology of vulvar vestibulitis syndrome. Int J Gynecol
Pathol 1988;7(3):249-57. [CrossRef]

7.  Goetsch MF, Morgan TK, Korcheva VB, Li H, Peters D,
Leclair CM. Histologic and receptor analysis of primary and
secondary vestibulodynia and controls: a prospective study.
Am J Obstet Gynecol 2010;202(6):614 e1-8. [CrossRef]

8. Bohm-Starke N, Falconer C, Rylander E, Hilliges M. The
expression of cyclooxygenase 2 and inducible nitric
oxide synthase indicates no active inflammation in vulvar
vestibulitis. Acta Obstet Gynecol Scand 2001;80(7):638-44.
[CrossRef]

9. Eva LJ, Rolfe KJ, MacLean AB, Reid WM, Fong AC, Crow
J, et al. Is localized, provoked vulvodynia an inflammatory
condition? J Reprod Med 2007;52(5):379-84.



https://doi.org/10.1016/0002-9378(91)91444-2
https://doi.org/10.1016/j.ajog.2014.10.1098
https://doi.org/10.1097/LGT.0000000000000190
https://doi.org/10.1097/00004347-198809000-00005
https://doi.org/10.1016/j.ajog.2010.01.028
https://doi.org/10.1080/j.1600-0412.2001.800709.x

10.

) Immune activation in localized provoked vulvodynia
Istanbul Tip Fakiiltesi Dergisi ® J Ist Faculty Med 2022;85(1):105-9

Seckin-Alac E, Akhant SE, Bastu E, Tuzlalik S, Yavuz E.
Elevated tissue levels of tumor necrosis factor-alpha in
vulvar vestibulitis syndrome. Clin Exp Obstet Gynecol
2014;41(6):691-3.

Pavlasova G, Mraz M. The regulation and function of
CD20: an "enigma” of B-cell biology and targeted therapy.
Haematologica 2020;105(6):1494-506. [CrossRef]

LeBien TW, Tedder TF. B lymphocytes: how they develop
and function. Blood 2008;112(5):1570-80. [CrossRef]

13.

15.

Stebegg M, Kumar SD, Silva-Cayetano A, Fonseca VR,
Linterman MA, Graca L. Regulation of the Germinal Center
Response Front Immunol 2018;9:2469. [CrossRef]
DeFranco AL. Germinal centers and autoimmune disease
in humans and mice. Immunol Cell Biol 2016;94(10):918-24.
[CrossRef]

Young C, Brink R. Germinal centers and autoantibodies.
Immunol Cell Biol 2020;98(6):480-9. [CrossRef]


https://doi.org/10.3324/haematol.2019.243543
https://doi.org/10.1182/blood-2008-02-078071
https://doi.org/10.3389/fimmu.2018.02469
https://doi.org/10.1038/icb.2016.78
https://doi.org/10.1111/imcb.12321

[STANBUL

UNIVERSITY
PRESS

RESEARCH / ARASTIRMA
DOI: 10.26650/IUITFD.948137
ist Tip Fak Derg 2022 / J Ist Faculty Med 2022

THE EFFECT OF BLADDER PAIN SYNDROME/INTERSTITIAL
CYSTITIS ON PARTNER SEXUAL FUNCTIONS

AGRILI MESANE SENDROMU/INTERSTISYEL SISTITIN PARTNER SEXUEL

FONKSIYONLARINA ETKISI

Kubilay SARIKAYA' @, Cagri SENOCAK'
Omer Faruk BOZKURT!

, Muhammed Arif iBiS1

. Fahri Erkan SADIOGLU' ®, Mehmet CIFTCI' @,

Keciéren Training and Research Hospital, Department of Urology, Ankara, Turkey

ORCID IDs of the authors: K.S. 0000-0003-1734-2392; C.S. 0000-0001-5696-6320; M.A.i. 0000-0001-8581-2101;
F.E.S. 0000-0002-4454-0274; M.C. 0000-0003-4178-2865; O.F.B. 0000-0002-6684-5431

Cite this article as: Sarikaya K, Senocak C, Ibis MA, Sadioglu FE, Ciftci M, Bozkurt OF. The effect of bladder pain syndrome/interstitial
cystitis on partner sexual functions. J Ist Faculty Med 2022;85(1):110-6. doi: 10.26650/IUITFD.948137

ABSTRACT

Objective: Bladder pain syndrome/Interstitial cystitis (BPS/IC)
negatively affects both women'’s social life and sexual functions.
The study researched if this situation can negatively affect the
sexual functions of the male partners of these women.

Materials and Methods: The husbands of fifty female patients,
who were treated for BPS/IC in our clinic, were contacted by
telephone. The international index of erectile function-5 (IIEF-
5), premature ejaculation diagnostic tool (PEDT), orgasmic func-
tion, sexual desire, sexual intercourse satisfaction and total sat-
isfaction scores were used for the survey (Group 1). The same
questionnaire was also used with fifty men whose wives did not
have IC/BPS but who had applied to the urology outpatient clin-
ic (Group 2). The scores of the participants were recorded and
then the groups were compared.

Results: The median IIEF-5 score was 23 (22-24) in both groups
(p=0.899). Both groups had a median orgasmic score of 8 (7-9)
(p=0.980). While the Median PEDT score was 7.00 (4.00-12.25) in
Group 1, it was 4.50 (3.00-6.00) in Group 2 (p=0.002). The men in
Group 2 were significantly more advantageous than Group 1 in
terms of sexual desire, sexual intercourse satisfaction and total
satisfaction scores, (p=0.003, p=0.0001 and p=0.003, respective-
ly).

Conclusion: Although BPS/IC does not have a significant effect
on the IIEF-5 score of the husbands of women, it negatively af-
fects the scores of sexual desire, sexual intercourse satisfaction,
total satisfaction and premature ejaculation.

Keywords: Painful bladder, interstitial cystitis, partner sexual
dysfunction

OzZET

Amag: Agrili mesane sendromu/interstisyel sistit (BPS/IC) kadin-
larin gerek sosyal hayatlarina gerekse de sekstel fonksiyonlarina
negatif etki etmektedir. Calismamizda bu durumun kadinlarin es-
lerinin sekstel fonksiyonlarina etkisi olup olmadigini géstermeyi
amagladik.

Gereg ve Yontem: Klinigimizde BPS/IC nedeniyle tedavi géren
50 kadin hastanin eslerine telefonla ulasgilarak hastaneye cagiri-
lip uluslararasi erektil fonksiyon-5 (IIEF-5), prematir ejekilasyon
(PEDT), orgazmik fonksiyon, seksuel istek, cinsel iliski memnu-
niyet ve total memnuniyet skorlar sorgulanmistir (Grup 1). Ayni
sorgulama esinde interstisyel sistit olmayan ve troloji poliklinigi-
ne bagvuran diger 50 erkek tUzerinde de yapilmistir (Grup 2). Ka-
tilimcilarin skorlari kayit altina alinarak gruplar karsilastirlmistir.

Bulgular: Median IIEF-5 skoru her iki grupta da 23 (22-24) bu-
lunmustur (p=0,899). Her iki grubun median orgazmik skoru-
nun 8 (7-9) oldugu gorilmustir (p=0,980). Median PEDT skoru
Grup 1'de 7,00 (4,00-12,25) iken Grup 2'de 4,50 (3,00-6,00) bu-
lunmustur (p=0,002). Seksuel istek, cinsel iliski memnuniyet ve
total memnuniyet skorlar bakimindan da Grup 2'deki erkeklerin
Grup 1'den anlamli olarak avantajli oldugu gérilmistir (sirasiy-
la, p=0,003, p=0,0001 ve p=0,003).

Sonug: IC/BPS, kadinlarin eslerinin IIEF-5 skoru Ustiinde anlam-
I etki yapmasa da seksuel istek, cinsel iliski memnuniyet, total
memnuniyet ve prematir ejekilasyon skorlarini olumsuz yonde
etkilemektedir.

Anahtar Kelimeler: Agrili mesane, interstisyel sistit, partner sek-
stiel disfonksiyonu
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INTRODUCTION

Bladder pain syndrome/Interstitial cystitis (BPS/IC) is de-
fined as a "persistent or recurrent chronic pelvic pain,
pressure or discomfort perceived to be related to the
urinary bladder accompanied by at least one other uri-
nary symptom such as an urgent need to void or urinary
frequency “ by the International Continence Society (1).
Recent studies indicate that the prevalence of BPS/IC in
women is approximately 2.7-6.5% (2). Several treatment
options of BPS/IC have been defined such as behavioral
therapies, oral pharmacological agents, intravesical treat-
ments, hydrodistension and various surgical procedures
(3). This uncomfortable situation negatively affects the
quality of life of women by causing significant problems
both in their social activities and work life (4). One of the
most important problems caused by BPS/IC in women is
its negative effect on sexual functions (5,6). Chronic pain
in the suprapubic area causes lack of interest to engage
in a sexual relationship in women and this results in sex-
ual avoidance, orgasm problems, and depression, which
negatively affects the quality of life in the future (7). The
negative effect of “sexual avoidance behavior” in wom-
en on the sexual functions of male partners or husbands
of women has been shown in numerous studies in the
psycho-sexual field (8). Although the negative effects of
BPS/IC on the sexual functions of women were evaluated
in studies, the literature data on how this situation affects
the sexual functions of the male partner or husbands of
women is quite limited. Therefore, this study will examine
the sexual functions of husbands of women with BPS/IC
and indicate to what extent their husbands’ sexual func-
tions were affected by this situation.

MATERIALS AND METHODS

After obtaining approval from the ethics committee of
Kecidren Training and Research Hospital (Date:23.03.2021,
No: 2012-KAEK-15/2274), a prospective cohort study was
designed which included a total of one hundred sexually
active male participants. To determine their sexual func-
tions, the husbands of fifty female patients who were treat-
ed for BPS/IC for at least a year or more and followed-up
in our clinic, were invited by telephone to participate in
the study group (Group 1). In the histories of women with
BPS/IC, pain or pressure sensations in the pelvic area, dai-
ly frequency or urgency symptoms, increased pain during
bladder filling, and bladder pain symptoms that did not
improve with antibiotic treatment were studied in detail.
The exclusion criteria from this study were the presence of
bladder cancer, presence of spinal cord damage or neu-
rological disease that may cause bladder dysfunction (Par-
kinson's disease, multiple sclerosis, spina bifida), presence
of genital herpes, presence of gynecological malignancy
or radiation therapy to pelvic area. After evaluating the
bladder diary results of the patients, urine analysis, urine
culture, blood urea and creatinine values were examined.
The presence of glomerulation or Hunner's ulcer was eval-

uated by performing cystoscopic imaging in all patients
with BPS/IC, and punch biopsy was taken when necessary.
Cystoscopy findings and biopsy results of the patients were
classified using the European Society for the Study of In-
terstitial Cystitis (ESSIC) scale (9). The O’Leary scale, which
was validated in Turkish version, was used to determine the
symptom index of women with BPS/IC (10). This scale in-
cludes the interstitial cystitis symptom index (ICSI) and the
interstitial cystitis problem index (ICPI). ICSI consists of a to-
tal of four questions that look at the frequency of urination
during the daytime and at night, sudden urgency, nocturia
, pelvic pain, and was evaluated from 0-20 points. The ICPI
examines how many problems the symptoms questioned
in ICSI cause in daily life and an evaluation was made in
the range of 0-16 points. Fifty sexually active men from a
similar age range and who applied to the urology outpa-
tient clinic were included in the study and became a control
group (Group 2). All patients in the groups were informed
about the study and a written consent form was obtained.
Sexual functions of men in Group 1 before BPS/IC symp-
toms in their wives and at least one year after the onset
of BPS/IC symptoms were examined in detail. The previ-
ous sexual status of the men in Group 1 was made at the
time of the diagnosis of BPS/IC by questioning the status of
their partner before the onset of symptoms. Patients with
co-morbidities that may adversely affect sexual functions
such as hypertension, uncontrolled diabetes mellitus, dys-
lipidemia, alcoholism, and obesity were not included in the
study. Another exclusion was the presence of erectile dys-
function secondary to any organic pathology previously re-
vealed by penile Doppler Ultrasonography. In addition, the
patients who had previous prostate surgery (transurethral
prostatectomy, open prostatectomy, or radical prostatecto-
my), penile curvature surgery due to Peyronie’s disease or
congenital penile curvature, hypospadias or open urethro-
plasty were excluded from the study.

The participants included in the study were evaluated
with the international index of erectile function form (IIEF)
and the premature ejaculation diagnostic tool (PEDT),
which were both validated in Turkish (11, 12). The first
five questions (IIEF-5) in the IIEF form on erectile func-
tion were used for the survey study. Each of the questions
in this area scored in the 0 to 5 point range. According
to the scoring system, 5-7 points are considered severe
erectile dysfunction (ED), 8-11 points as moderate ED,
12-16 points as mild-moderate ED, 17-21 points as mild
ED, 22-25 points as no ED. The 9" and 10" questions of
the IIEF form are related to orgasmic function and each
of the questions is scored in the 0 to 5 point range and
consists of a total of 0 to 10 points. The 11% and 12t ques-
tions of the IIEF form are about sexual desire and the
questions are scored between 1 to 5 points and consist of
2 to10 points in total. The 6%, 7t and 8" questions of the
IIEF form determine sexual intercourse satisfaction, each
of the questions is scored between 0 to 5 points and con-
sists of 0 to 15 points in total. The 13" and 14 questions
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of the lIEF questionnaire determine the overall satisfac-
tion score, and each of the questions is scored between
1 to 5 and consists of a total of 2 to 10 points. The PEDT
form used in this study to determine the male premature
ejaculation parameters consists of five questions with a
total score in the range of 0 to 22 points. According to
this scoring system, 0-8 points indicate the presence of
low probability PE, 9-10 points indicate the possible pres-
ence of PE, and 11-22 points indicate the presence of PE.

The sexual function of the participants in Group 1 be-
fore the development of BPS/IC symptoms in their wives
(Before BPS/IC-Group 1) and at least one year after the
symptoms developed (After BPS/IC-Group 1) were com-
pared. In addition, the pre-symptom and post-symptom
sexual function scores of the participants in Group 1 were
compared with Group 2 separately.

Statistical analysis

The Kolmogorow-Smirnov test was used for testing the
distribution of variables, while continuous variables were
compared using the Mann-Whitney U test and the Wil-
coxon signed-rank test for univariate analyses. The medi-
an minimum, maximum, interquartile range, mean+stan-
dard deviation was used for defining variables. Data was
analyzed with SPSS 25.0 (IBM Corp, Armonk, NY). soft-
ware. Statistical significance was set at p<0.05.

RESULTS

The median age of Group 1 was 37.00 (28.75-46.00) years,
and the median age of Group 2 was 34.00 (28.00-48.00)
years (p=0.759). While the median body mass index (BMI)
of the men in Group 1 was 25.00 (24.00-27.00) kg/m?, it
was 26.00 (24.00-27.25) kg/m? in Group 2 (p=0.837). ICSI
score of the wives of the participants in Group 1 was
13.14+3.12 and the mean ICPI score was 11.10+2.35. ES-
SIC groups of women with BPS/IC were determined ac-
cording to cystoscopic imaging results (Table 1).

The men in Group 1 stated that they had sexual inter-
course with their wives a median of four (2-5) times in a
month, while the men in Group 2 stated that they had
sexual intercourse with a median of eight (6-8) times in a

month, and the median number of sexual intercourse of
the participants in Group 2 was significantly higher com-
pared to Group 1 (p=0.0001).

There was no significant difference in mean IIEF-5 and
mean orgasmic function scores before BPS/IC and af-
ter BPS/IC in men in Group 1 (22.20+3.31 vs 22.34+3.15,
p=0.968 and 8.04+1.66 vs 7.60+£2.50, p=0.585 respec-
tively). While the mean PEDT score was 5.42+3.51 be-
fore BPS/IC, it was 8.12+5.02 after BPS/IC in Group 1
(p=0.002). In terms of sexual desire, intercourse satisfac-
tion, and overall satisfaction, it was determined that the
men in Group 1 were significantly more advantageous
in the before BPS/IC period compared to the after BPS/
IC period (p=0.002, p=0.585 and p=0.002 respectively)
(Table 2). The median IIEF-5 score was 23 (9-25) in the
before BPS/IC-Group 1, and it was 23 (8-25) in Group 2
(p=0.750). While the median PEDT score was 4 (2-17) in

Table 1: ESSIC groups and O’Leary scores of the
women with BPS/IC in Group 1 (n=50)

ESSIC group n (%)
1X 3(6%)
1A 8 (16%)
1B 2 (4%)
1C 3 (6%)
2A 2 (4%)
2B 4 (8%)
2C 13 (26%)
3A 3 (6%)
3B 5 (10%)
3C 7 (14%)
|CSl score, mean+SD 13.14+3.12
|CPI score, mean=SD 11.10+£2.35

ESSIC: European Society for the Study of Interstitial Cystitis,
ICSI: interstitial cystitis symptom index, ICPI: interstitial cystitis
problem index, SD: Standard deviation

Table 2: Comparison of sexual functions before and after BPS/IC in Group 1

Scores Before BPS/IC-Group 1 After BPS/IC-Group 1 p value
lIEF-5, Mean+SD 22.20+3.31 22.34+3.15 0.968
PEDT, Mean+SD 5.42+3.51 8.12+5.02 0.002
Orgasmic function, Mean+SD 8.04+1.66 7.60+2.50 0.585
Sexual desire, Mean=SD 7.96+1.67 6.36+2.55 0.002
Intercourse satisfaction, Mean+SD 10.82+3.04 8.32+3.41 0.003
Overall satisfaction, Mean+SD 8.98+11.68 5.84+2.59 0.002

BPS/IC: Bladder pain syndrome/Interstitial cystitis, [IEF-5: International index of erectile function-5 score, PEDT: Premature ejaculation

diagnostic tool, SD: Standard deviation
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the before BPS/IC-Group 1, it was 4.5 (1-18) in Group 2
(p=0.955). Similarly no significant difference was found
in terms of orgasmic function, sexual desire, intercourse
satisfaction, and overall satisfaction scores between the
before BPS/IC-Group 1 and Group 2 (p=0.825, p=0.803,
p=0.939 and p=0.820 respectively) (Table 3).

The median IIEF-5 scores were 23 (22-24) in both the af-
ter BPS/IC-Group 1 and Group 2 (p=0.899). Similarly, the
median orgasmic function scores were 8 (7-9) in the after
BPS/IC-Group 1 and Group 2 (p=0.980) (Figure 1, Table

4). While the median PEDT score of men in the after BPS/
IC-Group 1 was 1.00 (4.00-12.25), the median PEDT score
of the men in Group 2 was 4.50 (3.00-6.00) (p=0.002). Sim-
ilarly, the median sexual desire score was 7.00 (4.00-8.25)
in men in the after BPS/IC-Group 1, and it was 8.00 (7.00-
9.00) in the men in Group 2 (p=0.003). While the medi-
an sexual satisfaction score was 8.00 (5.00-11.25) in the
after BPS/IC-Group 1, it was 12.00 (8.75-13.00) in Group
2 (p=0.0001). The median of total satisfaction score was
6 (3-8) in the after BPS/IC-Group 1, and it was 8 (6-9) in
Group 2 (p=0.003) (Figure 2, Table 4).

Table 3: Comparison of sexual functions before BPS/IC - Group 1 and Group 2

Scores

Before BPS/IC-Group 1 Group 2 p value
IIEF-5, Med (min-max) 23 (9-25) 23 (8-25) 0.750
PEDT, Med (min-max) 4.(2-17) 4.5(1-18) 0.955
Orgasmic function, Med (min-max) 8 (3-10) 8 (2-10) 0.852
Sexual desire, Med (min-max) 8 (2-10) 8 (2-10) 0.803
Intercourse satisfaction, Med (min-max) 12 (4-15) 12 (3-15) 0.939
Overall satisfaction, Med (min-max) 8 (3-9) 8 (2-10) 0.820

BPS/IC: Bladder pain syndrome/Interstitial cystitis, [IEF-5: International index of erectile function-5 score, PEDT: Premature ejaculation

diagnostic tool, Med (min-max): Median (minimum-maximum)
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Figure 1: IIEF-5 and orgasmic function scores of the

groups
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Figure 2: PEDT, sexual desire, intercourse satisfaction
and overall satisfaction scores of the groups

Table 4: Comparison of sexual functions after BPS/IC - Group 1 and Group 2

Scores

After BPS/IC-Group 1 Group 2 p value
[IEF-5,Median (IQR) 23 (22-24) 23 (22-24) 0.899
PEDT, Median (IQR) 7.00 (4.00-12.25) 4.50 (3.00-6.00) 0.002
Orgasmic function, Median (IQR) 8 (7-9) 8 (7-9) 0.980
Sexual desire, Median (IQR) 7.00 (4.00-8.25) 8.00 (7.00-9.00) 0.003
Intercourse satisfaction, Median (IQR) 8.00 (5.00-11.25) 12.00 (8.75-13.00) 0.0001
Overall satisfaction, Median (IQR) 6(3-8) 8 (6-9) 0.003

IQR: Interquartile range, IIEF-5: International index of erectile function-5 score, PEDT: Premature ejaculation diagnostic tool
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DISCUSSION

Although, historically, male sexual health has been one of
the primary areas of interest of urologists, recently wom-
en’s sexual health has become one of the important re-
search topics of urology (13). Although male and female
sexual health is subject to examination separately, it is
important to consider male and female factors togeth-
er and to consider the partner effect when evaluating
patients with sexual dysfunction (14). Recently, assorted
studies reported the effect of the partner factor on sexu-
al functions as a result of urological surgical procedures.
These studies were conducted on the sexual functions
of women and their partners especially after mid-urethral
sling surgeries for female stress urinary incontinence
(SUI). In studies conducted for this purpose, it indicated
that the urinary incontinence in women also causes sexu-
al dysfunction and improvement in sexual functions were
achieved with successful incontinence surgery (15). Nau-
mann et al. reported that a total of 73 patients applied
for a single-incision mini-sling procedure and a success
rate of 93.2% achieved (16). According to this study, the
preoperative mean female sexual function index (FSFI)
score of women was 23.86+5.67, while the postoperative
FSFI score was 27.25+4.66 and significant improvement
was observed in the postoperative period (p<0.0001).
Despite the reported high success rates of mid-urethral
sling procedures in the treatment of SUI and the improve-
ment in sexual functions provided by it, vaginal mesh
exposure/extrusion reported at a rate of 6-6.5% in these
procedures which may cause serious sexual dysfunction
in both women and their male partners (17). In an edi-
torial view emphasizing this issue, Braubaker stated that
the partner dyspareunia (hispareunia), which can be seen
after vaginal surgeries, often develops secondary to vag-
inal mesh extrusion (18). According to this view, it has
been reported that the penile laceration and even bleed-
ing can be seen in the male partner during sexual inter-
course, and this situation negatively affects their sexual
functions. These results support the idea that the female
sexual dysfunction caused by physiological or psychoso-
matic factors also negatively affect the sexual functions of
the male partner, as we emphasized in this study. Consis-
tent with the literature, in the present study, it was deter-
mined that PEDT, sexual desire, intercourse satisfaction,
and overall satisfaction scores deteriorated significantly
in men with the development of BPS/IC symptoms in
their wives in Group 1. Factors that negatively affect part-
ner sexual functions may be related to pain or discomfort
during sexual intercourse, which is defined as hisparonia,
this situation can also develop secondary to the behav-
ior of avoiding sexual intercourse due to vaginal/pelvic
pain felt by the female partner before, during, or after
intercourse without any pain or discomfort in the penis
of the male partner (19, 20). McCabe et al. emphasized
the effect of sexual avoidance behavior in the evaluation

of male and female sexual dysfunctions and pointed out
the necessity of evaluating the male and female partner
together in the implementation of treatment modalities
(21). Similarly, Carvalho et al. reported that sexual de-
sire was directly related to the psychological state of the
partners during sexual activity and that partner treatment
should be considered together in sexual dysfunction (8).

Like the physiological and psychological factors, we have
mentioned, it has been stated in different studies that the
presence of BPS/IC has a negative effect on female sexual
functions and the development of sexual avoidance be-
havior in these women. In the study performed by Peters
et al., 5000 randomized women without IC and 407 wom-
en with IC, reported that the female sexual dysfunction
and sexual distress developed at a significantly higher rate
than in women with IC (22). In another study conducted
by Yoon et al., it was reported that BPS/IC negatively af-
fected the sexual life of women secondary to the increase
in symptoms such as frequency, urgency, and vulvodynia
(23). In another similar study, Ottem et al. reported that the
rate of dyspareunia was 72% in the group of women with
BPS/IC, while it was 5% in the control group without BPS/
IC (p<0.0001) (24). In the same study, it emphasized that
the mean FSFI score was 20.2+9.6 in the IC/BPS group,
while it was 29.9+6.3 in the control group, and that IC/BPS
negatively affected women'’s sexual functions (p<0.0001).
In another study conducted by Nickel et al. that includ-
ed 128 patients with BPS/IC, it stated that the change in
the mental and physical quality of life (QOL) scores of the
patients was correlated with the change in their sexual
functions (r=0.46, p<0.0001 and r=0.29, p=0.0023, respec-
tively) (25). In a similar study, Bogart et al. reported that
75% of the 146,231 women with BPS/IC, who had sexual
partners, of which 88% had =1 general sexual dysfunction
symptoms and 90% had =1 BPS/IC specific symptoms
within the last four weeks (26). In the same study they stat-
ed that the women with BPS/IC symptoms experienced
very high levels of sexual dysfunction. In another study
by Hung et al., 103 female patients with refractory BPS/IC
were treated with intravesical hyaluronic acid (HA) and the
effect of that treatment on sexual functions as well as the
improvement in symptoms were examined (27). Accord-
ing to the logistic regression analysis, they reported that
a baseline Pelvic Organ Prolapse/Urinary Incontinence
Sexual Function Questionnaire (PISQ-9) score was neg-
atively correlated with the duration of IC/BPS symptoms
(p=0.022). At a result of their study intravesical HA may
improve sexual function along with the reduction of IC/
BPS symptoms. In another similar study, Agrawal et al.
compared thirty-two female patients with BPS/IC and thir-
ty-two control group patients without symptoms (28). This
study reported that the mean FSFI scores of women with
BPS/IC were significantly worse than the normal group
and BPS/IC caused sexual dysfunction (18.678+4.531 vs.
28.05+4.318; p<0.05).
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As stated in the aforementioned studies, BPS/IC emerges
as an important factor causing sexual avoidance behavior
and sexual dysfunction in women due to both the somat-
ic pain it causes, and the depression and psychosomatic
problems caused by the long-lasting discomfort. Like the
literature data, in the present study, the men'’s sexual func-
tion scores whose wives did not have BPS/IC symptoms
yet (Before BPS/IC-Group 1) was found to be similar com-
pared to the normal population (Group 2). But it was ob-
served that these men’s PEDT, sexual desire, intercourse
satisfaction, and overall satisfaction scores worsened
significantly with the development of BPS/IC symptoms
(After BPS/IC-Group 1) when compared to the normal
population (Group 2). These results support the idea that
the development of BPS/IC in women, as in other factors
mentioned above, negatively affect the sexual functions
of male partners. However, there are not enough studies
investigating the effect of this disorder of women with
BPS/IC on the sexual functions of their male partners. Ac-
cording to the literature research conducted, this study
is the first randomized study to evaluate this issue in de-
tail. These results indicate that the sexual avoidance be-
havior is higher in women with BPS/IC and secondary to
this, the frequency of sexual activity is decreased in these
couples. In the present study, the higher frequency of pre-
mature ejaculation in the husbands of women with BPS/
IC compared to the control group may have developed
secondary to the psychological stress caused by sexual
avoidance behavior caused by dyspareunia or pelvic pain
in women. Based on these results, it can be concluded
that the dyspareunia and pelvic pain thatdevelop due to
BPS/IC may cause various emotional and psychosomatic
disorders in women, resulting in sexual dysfunction, and
this situation leads to partner sexual dysfunction.

Limitations

The limited number of participants in this study is an im-
portant limitation. Additionally, the fact that sexual func-
tion was not questioned in female subjects, the relation-
ship inventory was not included in the study, the sexual
functions of women and their spouses were not examined
according to BPS/IC phenotype subgroups and treatment
responses can be considered as another limitation.

CONCLUSION

BPS/IC causes various degrees of sexual dysfunction in
women. Especially dyspareunia and the emotional stress
caused by it cause sexual avoidance behavior in women,
which also leads to partner sexual dysfunction. Therefore,
in the follow-up and treatment period of women with
BPS/IC, the male partner sexual function should be eval-
uated in addition to female sexual function.
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ABSTRACT

Objective: In this study, the seasonal variations of HbA1c and
serum 25(0OH) vitamin D were investigated during different sea-
sons in Istanbul.

Materials and Methods: The alterations in HbA1c and vitamin
D were evaluated concerning age and sex. The study consisted
of 86,835 samples, selected from the Istanbul Faculty of Medi-
cine Electronic Medical Records.

Results: LC-MS/MS quantified 25(OH)D levels, and HbAlc were
measured in HPLC. The HbA1c level in women was significantly
lower than in men (p<0.001), and the HbA1c level was higher in
summer compared with winter (p<0.001) and autumn (p=0.005).
The 25(OH)D levels of all groups was 28.2+15.5 ng/mL with no
difference between men and women. The highest vitamin-D lev-
els were in summer, and the lowest were in winter.

Conclusion: Studies have shown that in both hemispheres of the
world, HbA1c levels decrease when the air is warm and increase
when the weather is cold. However, contrary to expectations,
we witnessed that HbA1c wa s 0.3% higher in summer than in
winter in Istanbul, where the temperature change over a year is
22.5°C, the coldest month is January, and the hottest month is
August. A possible explanation of our findings could stem from
the occurrence of Ramadan in the summer months between

OZET

Amag: Bu calismada istanbul'da farkli mevsimlerde HbA1c ve
serum 25(OH) vitamin D’'nin mevsimsel degisimleri arastinlmistir.

Gereg ve Yéntem: Calismada kullanilan 86.835 drnek, istanbul
Tip Fakiltesi Elektronik Tip Kayitlarindan secilmistir. HbATc ve
vitamin D duizeyindeki degisiklikler yas ve cinsiyete gore deger-
lendirilmistir. 25(OH)D seviyeleri LC-MS/MS, HbAlc ise HPLC
yontemleriyle &lctlmastr.

Bulgular: HbA1c dizeyi kadinlarda erkeklere gére anlam-
Il olarak dustk (p<0,001) ve yaz aylarinda, kis (p<0,001) ve
sonbahar (p=0,005) aylar ile karsilastinldiginda daha ylksek
bulunmustur. 25(0OH)D ortalamasi 28,2+15,5 ng/mL olup, er-
kekler ve kadinlar arasinda fark bulunmamistir. En ytksek D
vitamini seviyelerinin yaz aylarinda, en dusik ise kis aylarinda
oldugu gorilmustar.

Sonug: Calismalar, diinyanin her iki yarim kiresinde de hava isin-
diginda HbATc seviyelerinin azaldigini, hava soguk oldugunda
ise arttigini géstermektedir. Ancak bir yil icinde sicaklik degisimi-
nin 22,5°C oldugu, en soguk ayin Ocak, en sicak ayin ise Agustos
oldugu istanbul’da HbA1c'nin beklenenin aksine yaz aylarinda
kis aylarina gére %0,3 daha yiiksek oldugu goérildi. Bu durumun,
2015-2017 arasindaki yaz aylarinda Ramazan ayinin varligindan
kaynaklaniyor olabilecedi distiniildii. Ote yandan HbAlc ile
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2015-2017. However, variations between HbA1c and 25(OH)D
related to temperature changes during the year and age groups
were detected.

Keywords: Diabetes mellitus, vitamin D, seasonal variation,
HbA1c, Ramadan

25(0OH)D arasinda yil ve yas gruplarnindaki sicaklik degisimlerine
bagli farkliliklar tespit edildi.

Anahtar Kelimeler: Diabetes mellitus, vitamin D, mevsimsel de-
Jisiklikler, HbAlc, Ramazan

INTRODUCTION

Some metabolic factors and hormones demonstrate cir-
cannual patterns depending on seasonal environmental
factors (1). Some metabolic changes with seasonal vari-
ations are seen in blood pressure, heart rate, and some
serum metabolites such as serum lipids, glycated hemo-
globin (HbA1c), vitamin D, and hormone levels.

Cold weather and some climate factors have been re-
vealed to induce cyclical, seasonal variations. The body’s
standard thermoregulatory mechanism functions to pre-
serve a stable internal state to survive, and the hypothal-
amus maintains this. In winter, the production of hor-
mones such as glucagon, epinephrine, and cortisol levels
increase with the effect of the cold temperature, which
results in high blood glucose levels (2, 3). Recent studies
have shown that increased body fat and consequently in-
sulin resistance in winter are associated with high cortisol
levels and increased tissue sensitivity of glucocorticoids
(4). Several studies reported physiologic responses to
cold temperatures (5, 6).

The hemoglobin Alc (HbA1c) test is essential for accom-
plishing adequate glucose monitoring in patients with
type 1 or type 2 diabetes and screening tests to diag-
nose diabetes mellitus. The International Expert Com-
mittee and the American Diabetes Association (ADA)'s
current diagnostic criteria suggest that Alc levels of 6.5%
are indicative of type 2 diabetes, and a level between
5.7-6.4% indicates a high risk for progression to diabe-
tes mellitus (7, 8). Although HbA1c has many advantages,
such as being highly standardized with low biologic vari-
ation, it also shows poor validity with a sensitivity of 44%
and a specificity of 79% at a diagnostic threshold value
(6.5%) (9-11). However, the ADA recently recommended
using repeated blood glucose measurements with the
estimated average glucose (€AG) to make the best infer-
ence from individual data (12). Studies have shown that
new-onset type 1 diabetes is mostly seen in winter in the
northern hemisphere with seasonal changes (13). How-
ever, such seasonal patterns’ significance is unclear due
to the multifactorial etiology of diabetes (14). Seasonal
changes also affect glycemic control and HbAlc levels in
patients with diabetes. These alterations are associated
with geographic regions based on temperature varia-
tions and latitudes (13, 15).

Vitamin D is an important factor in human metabolism,
recently shown to have additional roles in insulin resis-

tance, type 2 diabetes, cancer, immune system and cog-
nitive dysfunction, and bone metabolism. Many studies
have shown a link between insufficient vitamin D levels
and diabetes, hypertension, coronary artery disease, and
cancer development (16-19). In recent years, the grow-
ing public awareness of vitamin D functions, as well as
bone metabolism, has led to increased vitamin D sup-
plementation. Also, seasonal variations of vitamin D
concentration depending on latitude, diet, and clothing
habits have been investigated in previous studies (20, 21).
Changes in HbA1c and 25(OH)D levels have been report-
ed between seasons or months throughout the year and
in both hemispheres (22-24).

In this study, we aimed to evaluate the seasonal variations
of HbA1c and serum 25(0OH) vitamin D concentrations
during different seasons of the year in Istanbul and as-
sess the alterations in HbA1c and serum 25(OH)D levels
concerning age and sex.

MATERIALS AND METHODS

Study group

This study consisted of 86,835 subjects, selected from the
Istanbul Faculty of Medicine Clinical Laboratory Electron-
ic Medical Records between September 2015 and Feb-
ruary 2018. The data selected were unidentified and only
included age, sex, the month of blood sampling, and
HbATc and 25(0OH)D levels. All subjects who participat-
ed in the study were residing in Istanbul (Latitude: North
41°00).

The blood samples were collected in vacutainer tubes
containing dipotassium-EDTA (K2-EDTA) (Becton Dick-
inson, Plymouth, UK), for HbAlc and 25(OH)D assays.
The subjects were categorized according their age and
sex. According to age, the study group was classified in 6
subgroups: 0-5 years, 6-19 years, 20-39 years, 40-65 years,
65-80 years, and over 80 years. The study protocol was
approved by the Ethical Committee of Istanbul Faculty of
Medicine (Date: 29.03.2019, No: 06).

Methods

HbATc levels were measured using cation-exchange
high-performance liquid chromatography [HPLC] with
Bio-Rad Turbo Il (Bio-Rad, Richmond, California, USA)
on the same day within four hours of blood sampling.
All HbATc results are expressed in percentage (%), using
the certified method of the National Glycohemoglobin
Standardization Program/Diabetes Control and Compli-
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cations Trial (NGSP/DCCT). The precision results (CVs%)
were 2.5, 4.0, and 2.3% at normal, high, and intermediate
HbA1lc levels, respectively. Based on ADA criteria, Alc
levels of 6.5% were accepted as an indicator of type 2
diabetes and a level between 5.7-6.4% were accepted as
an indicator of a high risk of progression to diabetes mel-
litus (pre-diabetes) (8).

The collected blood samples for vitamin D measurement
were protected from light, centrifuged, and stored at
-80°C until studied. 25(OH)D levels were quantified using
the LC-MS/MS method with a Zivak Tandem Gold HPLC
unit and a Zivak D2/D3 Tandem GOLD Triple Quadrupole
MS/MS unit (Zivak Technologies, Turkey). The precision re-
sults (CVs %) were 7.2% and 7.3% at low (22.4+3.3 ng/mL)
and high levels (82.3+11.8 ng/mL), respectively. Vitamin D
deficiency is defined as 25(OH)D levels of below 20 ng/mL
(50 mmol/L) according to the Endocrine Society (25).

The monthly and seasonal mean HbATc and 25(OH)D
levels for the entire study group were calculated using a
maximum of one and half years’ data, and evaluated for
subgroups depending on age groups, sex, and tempera-
ture differences.

The mean monthly temperatures for different months
were obtained from available meteorological information
for Istanbul.

Statistical interpretation

The statistical analysis was performed using the SPSS
15 software program (SPSS, Chicago, IL, USA). A p val-
ue of <0.05 was considered statistically significant. The
differences among multiple subgroups were determined
using one-way analysis of variance (ANOVA) or the Krus-
kal-Wallis test with post-hoc analysis. Multivariate logistic

regression analysis was performed to determine the in-
dependent variables that were associated with Vitamin
D and HbAc.

RESULTS

The study comprised of 86,835 subjects (58.5% women,
40.5% men). The participants’ mean age was 39.4+23.2
(range, 1-84) years. The women were slightly older than
the men (40.1+21 years vs. 38.5+24.3 years, respective-
ly). Of the study group, 12% (n=12243) were less than 5
years of age; 13% (n=12540) were aged 6-19 years; 21%
(n=20568) were aged 20-39 years; 41% (n=39684) were
aged 40-65 years, 11% (n=1800) were aged 65-80 years,
and 2% were over 80 years of age.

The mean HbA1c concentration of all participants was
6.53+1.8%. The women's HbA1c levels were significant-
ly lower than in men (6.42+1.8% vs. 6.64+1.8%; p<0.001)
(Table 1).

Istanbul’s average temperature obtained from available
meteorologic information was the lowest in January
(+4.0°C), and the highest in August (26.6°C). The HbA'c
levels varied significantly across the different seasons.
The average HbA1c level was higher in summer com-
pared with winter (6.66+1.9% vs. 6.53+1.9%; p<0.001)
and autumn (6.52+1.7%; p=0.005). The HbA1c levels in
winter were also significantly different compared with
spring (p=0.003). The monthly variations in HbA1c levels
showed a peak in June and July, and lowered following
October. Significant differences were obtained between
January and June, July and August (p<0.001), and also
between February and August (p<0.001) (Figure 1A).

When we investigated HbATc levels according to the
age groups, the HbA1c levels of the subjects aged 0-5

Table 1: HbAT1c and 25(OH) vitamin D levels between sex and age subgroups

Mean age Sex distribution HbA1c 25(OH) Vitamin D

(years=SD) (%) (%) (ng/mL)
Women 41.1£21.0 58.5 6.42+1.80" 27.4+20.2
Men 38.5+24.3 40.5 6.64+1.80 27.5+15.9
Age groups Mean age .Age groups HbA1c 25(0OH) Vitamin D

(years=SD) distributions (%) (%) (ng/mL)
0-5 years 27115 12 5.99+1.52bc 32.3+17.120
6-19 years 11.4+4.2 13 6.29+2 220 24.8+14 654
20-39 years 30.3+£5.9 21 5.70+1.12bc 24.43+19.72bc
40-65 years 52.7+7 1 4 6.80+1.9 27.00+18.84
66-80 years 71.3+£4.02 11 6.71+£1.8 28.83+19.64
>80 years 84.0+3.5 2 6.44+1.3 30.30+23.1

*: p<0.001: intergroup analysis, * p<0.001: in comparison with group 3 (aged 40-65), b: p<0.001: in comparison with group 4 (aged 65-80),
¢ p>0.001: in comparison with group 5 (aged >80 years), % p<0.001
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Figure 1(A): Alteration in HbA1c percentages in respect
to months

years and 20-39 years and were lower compared with
subjects older than 40 years (40-65; 65-80 and >80 years;
p<0.001, p<0.001 and p=0.003, respectively). The mean
HbA1c levels in those aged 40-65 and 65-80 were also
higher than in subjects aged over 80. HbA1c levels be-
tween sex and age subgroups are presented in Table 1.

The mean 25(0OH)D levels of all participants was
28.2+15.5ng/mL. No significant difference was obtained
between the mean levels 25(OH)D of men and women
(27.5+15.9 ng/mL, 27.4+20.2 ng/mL, respectively) (Table

1). When the vitamin D levels were evaluated across dif-

ferent seasons, all groups’ highest vitamin D levels were
in summer. The lowest was in winter with a difference of
6.5 ng/mL (30.98+12.7 vs. 24.48+17.8 ng/mL, p<0.001).
The mean 25(OH)D levels were also higher in summer
compared with autumn and spring (29.8+17.9 ng/mL,
26.9+21.0 ng/mL, respectively; p<0.001, for both) (Table
2). The monthly alterations in 25(OH)D levels demon-
strated a peak in August (34% increase) through January
to August, and tended to decline following October.
Significant differences were found between vitamin D
levels of January and July/August (p<0.001 for both),
and also between December and August, and Septem-
ber (p<0.001, for both) (Figure 1B). Average monthly
25(0OH)D levels are presented in Figure 1(B).

When we compared 25(0OH)D levels according to the age
groups, the groups aged 6-19 and 20-39 years were the
lowest among all age groups. The mean 25(OH)D con-
centrations of individuals in these groups were signifi-
cantly lower than those aged 0-5 years, 40-65 years, and
65-80 years (p<0.001 and p<0.001) (Figure 2B) (Table 1).

The prevalence of vitamin D deficiency for all participants
was 42.4%: 41.4% for men and 44.5% for women.

Factors associated with the risk of 25(OH)D deficiency
and the risk of prediabetes and diabetes mellitus were
evaluated using multiple logistic regression models. Age,
sex, and some months were associated with increased

Table 2: Mean HbA1c and 25(0OH) vitamin D levels and average temperatures for Istanbul in different seasons

Mean temperature

Seasons °C)
Spring 15.1
Summer 25.7
Autumn 18.5
Winter 6.98

HbA1c 25(OH) Vitamin D
(%) (ng/mL)
6.61£1.9 26.9+21.0¢
6.66+1.92P 30.98+12.7°
6.52+1.7 29.8+17.9
6.53+£1.9 245+17.8

2 p<0.001: in comparison with winter, ®: p<0.01: in comparison with autumn, & p<0.001: in comparison with summer

Vitamin D (ng/mL)
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Figure 1(B): Alteration in 25(OH)vitamin D concentra-

tions in respect to months
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Figure 2(A): Alteration in HbA1c percentages in respect
to age groups
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b: Differences between group 6-19y to 0-5y, 40-65y and 65-80y;
p<0.001
o: Differences between group 20-30y to 0-5y, 40-65y and 65-80y;
p<0.001

HbA1c concentration (the results were not shared). In
women, an increase in HbA1c levels was associated with
a higher risk in the prevalence of diabetes than in men
(p=0.002 in women, p=0.021 in men). The months April
and May seemed to be associated with an increase in
HbA1c levels (p=0.005 and p=0.002, respectively).

Age, certain months (February, March), and Ramadan
(Jun 6 to July 4, 2016) were determined as associated with
vitamin D deficiency (p<0.001, p=0.025, p=0.009, and
p=0.004, respectively). Also, an association was found
between seasonal temperature change and 25(OH)D lev-
els (r=0.184, p<0.001).

DISCUSSION

Studies have shown that in both hemispheres of the
world, HbA1c levels decrease when the air is warm and
increase when the weather is cold. This situation has
been associated with an increase in dietary energy and
decreased physical activity during the winter months in
most of the studies. In fact, in studies conducted in dif-
ferent geographies, it has been observed that the HbA1c
values are even lower in the colder winter months (23,
24, 26, 27). However, contrary to expectations, we have
seen that HbATc is 0.3% higher in summer than in winter
in Istanbul, where the temperature change over a year
is 22.5°C, the coldest month is January, and the hottest
month is August. Tseng et al. reported that the tempera-
ture differences were around 25°C for East Orange, New
Jersey in the United States of America, with a difference
in HbA1c values of 0.22%, in accordance with our find-
ings (24). They also suggested that seasonal variations in
HbA1c levels were greater where the temperature differ-
ences were larger (24). For example, seasonal variation

was not observed in a study conducted in a tropical coun-
try with no significant temperature differences (30).

A possible explanation of our findings could stem from
the presence of Ramadan in the summer months be-
tween 2015-2017, which requires fasting from dawn to
sunset, and may cause a change of dietary habits and
frequency in people who are fasting. Consuming a high
calorie diet depending on the long fasting period may
cause high glucose and increased HbA1c levels. The loss
of circadian rhythm and increased evening cortisol levels
have been reported to cause detrimental effects on met-
abolic regulation during Ramadan (28). According to our
data, the peak of HbA1c seen in July can be explained
by the fact that the fasting periods for Ramadan were in
June for both years and 50% of the HbATc reflects the
average glucose level over the last 30 days in a three-
month period (29). Additionally, it is also inevitable that
people who fast do less physical activity because of the
low energy intake during the whole day.

When we tested the HbA1c levels according to sex and
age groups, the HbA1c levels in women were significant-
ly lower than in men. The mean HbAlc levels in subjects
aged 40-65 and 65-80 were higher than in subjects aged
under 40 years and over 80 years. These findings are con-
sistent with the previous studies’ results (15, 26). When
the HbA1c levels were controlled with logistic regression
models, the months depending on the temperature dif-
ferences remained associated with increases in HbA1c.
Women also had a higher risk than men related to the
increased HbA1c values. Aging is another known factor
associated with the higher HbA1c-associated increased
prevalence of prediabetes and diabetes mellitus. In our
cross-sectional population-based study performed in ur-
ban and rural parts of Turkey, the prevalence of prediabe-
tes and diabetes was 8.2% and 16.5%, respectively, high-
er in women than in men. We also found an association
between increasing age and the prevalence of diabetes
in both sexes (31).

In recent years, several studies have investigated the re-
lation between serum 25(0OH)D and glucose homeostasis
(32, 33). We obtained the highest vitamin D levels in Au-
gust and September and the lowest in January and Feb-
ruary, with a difference of 6.5 ng/mL between summer
and winter, which is consistent with other studies (34-36).
The 25(0OH)D level of summer was also higher than au-
tumn and spring. Nevertheless, studies show no seasonal
differences in vitamin D levels associated with the sunny
season (22, 37). When we tested changes in vitamin D
levels over the months, we found that the highest vitamin
D levels from January to August were in August (a 34%
increase from January). They tended to decline following
October, presenting significant differences between Jan-
uary with July and August. However, studies have sug-
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gested that seasonal temperature changes are not the
only reason for alterations in vitamin D concentrations.
Aging, body mass index/body fat percentage, calcium
intake, genetics, dietary fat content, some diseases, and
some medications are other factors that affect levels of
25(OH)D (38, 39).

According to our results, 42.4% of our study group had vi-
tamin D deficiency (41.4% for men and 44.5% for women).
Similar or higher deficiency rates were reported by other
studies (22, 31, 40). It has been reported that vitamin D
deficiency is more prevalent in certain regions of the w
orld (41). In the current study, 25(OH)D levels were low-
er in subjects aged 0-5 years than over 40 years. Heidari
et al. also reported higher vitamin D levels for subjects
aged over 60 years and lower levels for those younger
than 30 years, in accordance with our findings (22). When
we controlled the 25(OH)D levels with multivariate logis-
tic regression models, the effect of age, month (February,
March), and Ramadan remained significant. According
to our data, the lowest vitamin D levels were between
January and March. Zho et al. reported a significant ef-
fect of seasons on 25(0OH)D levels by logistic regression
analysis (42). Also, the significant association of tempera-
ture in a year with 25(OH)D concentrations supports the
importance of a sunny climate in synthesizing vitamin D
(41). Several studies have revealed that the generation of
25(0OH)D is decreased with aging and skin pigmentation
(18, 43, 44). Although the subjects had higher vitamin D
levels between 40-65 years than at younger ages, signifi-
cantly lower vitamin D levels were obtained from sub-
jects above 80 years compared with middle ages. These
findings also indicate that the skin's ability to synthesize
vitamin D decreases with older age. The fact that the av-
erage 25(0OH)D levels were not significantly different in
both sexes could be due to our study group’s characteris-
tics. Our study group consisted of subjects selected from
our electronic medical records. Accordingly, we had no
information about their dietary habits, diseases such as
tuberculosis, diabetes, therapeutic drugs, including vi-
tamin D and/or oral antidiabetics, and the lack of other
biochemical parameters supporting vitamin D deficien-
cy or serum glucose levels. Therefore, other potentially
confounding factors could not be evaluated, which is the
major limitation of our study.

Our study has shown that although many studies con-
cretely reveal the close relationship between changes
in air temperature, HbA1c, and 25(0OH)D, the changes
in physiological and human habits caused by Ramadan
can change what is known. However, our study could
not determine how many subjects fasted, received vi-
tamin D replacement, had diabetes or a disease that
could affect sugar regulation, or used drugs that could
cause an increase in blood sugar. Therefore, further
studies are needed to investigate the effects of dietary

habits, exercise, and chronic diseases on HbA1c and vi-
tamin D levels.
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ABSTRACT

Sarcoidosis is a disease of unknown etiology which can affect
the lungs and lymph nodes, skin, eyes and other organs and,
in rare cases, bones and bone marrow cells. We present a case
of a 39-year-old male patient with an iliac bone involvement of
sarcoidosis mimicking malignancy. Lymphoma and metastatic
cancer proved a challenge to discard in differential diagnosis.
He underwent multiple biopsies including tru-cut lung paren-
chyma and iliac bone biopsies. All of the biopsy specimens were
reported as non-necrotising granulomatous inflammation. He
underwent corticosteroid treatment. His response to the steroid
treatment was insufficient so methotrexate was added to the
corticosteroid therapy. Afterwards, clinical and radiological im-
provement was recorded. We aimed to highlight the utilization
of taking new biopsies and histopathological re-evaluations in
order to confirm the diagnosis and distinguish a benign disease
from a malignant one.

Keywords: Sarcoidosis, differential diagnosis, malignancy

OZET

Sarkoidoz, etyolojisi bilinmeyen, 6zellikle akciger ile lenf bezleri-
ni, cildi, gdzleri ve diger organlan tutabilen; fakat nadiren kemik
ve kemik iligini tutan bir hastaliktir. Otuz dokuz yasinda, iliak ke-
mikte maligniteyi taklit eden lezyonu olan, biyopsi ile sarkoidoz
oldugu kanitlanan bir erkek hastayr sunduk. Lenfoma veya me-
tastatik kanser ayirici tanisi yapmak son derece zordu. Hastaya
akciger ve iliak kemikten bircok biyopsi yapildi. Hepsinin sonucu
nonnekrotizan granulomatdz inflamasyon olarak raporlandi. Has-
taya kortikosteroid tedavisi baslandi. Steroid tedavisine yeterli
yanit alinamayan hastanin steroid tedavisine metotreksat ilave
edildi. Bunun sonrasinda klinik ve radyolojik iyilesme kaydedildi.
Bu olguda, maligniteyi benign bir hastaliktan ayirt edebilmek ve
tantyl dogrulamak icin yeni biyopsilerle ytekrarlanan histopatolo-
jik degerlendirmenin éneminin vurgulanmasi hedeflendi.

Anahtar Kelimeler: Sarkoidoz, ayirici tani, malignite

INTRODUCTION

Sarcoidosis is a multisystem, chronic disease character-
ised by non-necrotising granulomatous inflammation
of unknown etiology (1). About 90% of patients with
sarcoidosis have pulmonary involvement (2). As is well
known, sarcoidosis may also affect the skin, eyes, kidney,
joints and other organ systems, but bone involvement of
sarcoidosis is rare, accounting for only 3-13% of all pa-
tients (3). We present a case of a 39-year-old male patient

with an iliac bone lesion that mimicked malignancy, yet
the confirmed result of the biopsy taken from the lesion
proved to be sarcoidosis.

CASE REPORT

A 39-year-old man was admitted to our outpatient clinic
who had been suffering from shortness of breath, mal-
aise and fatigue for one month. His past medical his-
tory was unremarkable. He was a nonsmoker and had
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been working in a polyvinyl chloride (PVC) pipe facto-
ry for 10 years. He had neither fever nor weight loss .
Night sweats were absent. A chest computed tomog-
raphy (CT) was performed after his chest X-ray showed
a multifocal reticulonodular pattern in both lung fields
and bilateral hilar enlargement (Figure 1). CT revealed
multiple, irregular shaped, peribronchovascular nod-
ular lesions, predominantly in the upper lobes in both
lung fields (Figure 2). These were initially reported as
an infectious disease. Laboratory findings were all with-
in normal limits. Erythrocyte sedimentation rate (ESR)
and white blood cell levels were normal. Fiberoptic
bronchoscopic evaluation was insignificant. Both lung
systems were normal and bronchoalveolar lavage (BAL)
fluid was obtained in order to detect infectious disease,
predominant cell features and the possibility of malig-
nancy. Tuberculosis smear test, mycobacteria culture,
atypical mycobacteria culture and cytology of BAL fluid
were within normal limits and there was no sign of infec-
tious disease. Purified protein derivative (PPD) skin test
demonstrated no induration and was reported as 0 mm.

Figure 1: Multifocal reticulonodular pattern in both lung
fields and bilateral hilar enlargement

Figure 2: Multiple, irregular shaped, peribronchovascu-
lar nodular lesions (organising pneumonia)

Serum calcium, vitamin D levels and angiotensin-con-
verting enzyme (ACE) levels were within normal limits.

Tests performed for syphilis, amoebiasis, brucellosis and
also echinococcosis were negative. Thyroid function
tests were within normal limits. Tumor markers (Ca 19-9,
Ca-125, total and free prostate-specific antigen (PSA), al-
pha-Fetoprotein (AFP)) and autoantibody profile (antinu-
clear antibody, antineutrophil cytoplasmic antibody) were
examined and all of them were within normal limits, too.

The patient was discussed in our Multidisciplinary Inter-
stitial Lung Disease Council and his illness was classified
as organising pneumonia (Figure 2). Methylpredniso-
lone treatment was recommended. Through this therapy
the symptoms of the patient improved. At the end of a
1-month- corticosteroid (CS) therapy a chest CT was per-
formed to re-assess the response to therapy and the CT
showed the regression of organising pneumonia. Clini-
cal and radiological findings had significantly improved,
and a chest CT re-assessment was planned after finishing
six months of CS therapy. The patient presented to our
clinicfor persistent dyspnea after 6 month-corticosteroid
treatment. The chest CT showed lymphadenopathies

Figure 3a: 4 cm consolidation in the right lower lobe

Figure 3b: 2 cm lymphadenopaties in both hilum
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of 2 cm in both pulmonary hila and a newly developed
peripheral consolidation of 4 cm in diameter that was
located in the superior right lower lobe (Figure 3a, 3b).
A transthoracic fine needle aspiration biopsy and tru-cut
biopsy were taken from this 4 cm lesion in the right lung
by interventional radiology and histopathological eval-
uation was reported as non-caseating, non-necrotising
granulomatous inflammation. There was no evidence of
a malignant neoplasm, according to the report. Bron-
choscopic evaluation was performed again for the sec-
ond time and both a bronchoalveolar lavage (BAL) fluid
specimen and a transbronchial biopsy were obtained.
The biopsy result was negative for malignancy. BAL fluid
examination indicated that the number of CD4 was 3.75
(61%), the number of CD8 was 1.8 (29.5%) and the ra-
tio of CD4/CD8 was 2. The percentage of lymphocytes
in BAL fluid was 84.9% (6.323). The Multidisciplinary In-
terstitial Lung Disease Council decided to continue CS
therapy for 1 month due to the increased lymphocyte
percentage in the BAL fluid. At the end of 1 month of
CS therapy a repeat chest CT revealed the progression
of the lesion in the right lower lobe from a size of 4 cm
to 5 cm. Positron emission computed tomography (PET/
CT) was ordered to evaluate whether there was any in-
volvement in other parts of the body. PET/CT showed
lymphadenopathies of 10 millimeters in diameter in
both axillae with a maximum standardized uptake value
(mSUV) level of 10, mass lesions of 4 cm in both lung
parenchyma with 16 mSUV, and multiple mediastinal
and abdominal lymphadenopathies with 15 mSUV and
12 mSUV, respectively. Both the vertebral column and
the pelvic bone showed increased metabolic activity
with 11.8 mSUV in multifocal areas (Figure 4, 5). An ili-
ac bone biopsy was recommended to the patient so as
to show whether the diagnosis is lymphoma or primary
lung cancer.

Figure 4: 4-centimeter-mass lesions in both lung paren-
chyma with 16 mSUV, multiple mediastinal lymphade-
nopaties with 15 mSUV

The CT guided iliac bone biopsy was obtained from the
PET positive lesion in the left iliac bone by interventional
radiology. The histopathological evaluation was report-
ed as non-caseating, non-necrotising granulomas once
again. The patient was diagnosed with steroid-resis-
tant sarcoidosis. Methotrexate, a disease modifying an-
ti-rheumatic drugs (DMARDs) was added to the steroid
treatment. Through this combination therapy, the pa-
tient’s symptoms and radiological findings gradually re-

Figure 5: Pelvic bone involvement with 11.8 mSUV
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gressed. Eventually, a chest CT was carried out at the end
of six months of combination therapy with methotrexate
and tapering dose steroid which revealed that all radio-
logical findings (mass-like lesions, lymphadenopathies
and consolidations) improved significantly (Figure 6). In
addition to this, the CT did not show any novel lesions.
The treatment continued by tapering current doses so as
to reduce side effects.

(3)

Figure 6: Resolution of mass like lesion and hilar lymph-
adenopaties

DISCUSSION

Sarcoidosis is a disease, which may affect multiple or-
gan systems. Ninety percent of patients with sarcoidosis
have lung involvement, whereas bone and bone marrow
involvement is rare and comprises 3-13% of all cases.
Non-necrotizing granulomatous inflammation is typical in
sarcoidosis (1-3). Since both metastatic cancer and lym-
phoma can have bone and bone marrow involvement,
differential diagnosis is crucial to avoid misdiagnosis. In
addition to the well-known clinical and radiological man-
ifestations of sarcoidosis, the diagnosis is also made by
showing non-caseating epitheloid cell granulomas in
biopsy specimens, thus discarding other granulomatous
diseases (4).

Our case is special for two reasons. One is that radiolog-
ical and laboratory findings are not specific for sarcoid-
osis with a 4-centimeter mass-like lesion, which normally
suggests malignancy. A PPD test was also implemented
and there was no induration, so it was recorded as 0 mm
which suggests sarcoidosis. On the other hand the ratio
of CD4/CD8 more than three in BAL fluid has high specif-
ity for sarcoidosis (5,6), and may be useful. However, this
ratio has a low sensitivity for sarcoidosis (7). However, the
CD4/CD8 ratio of our patient was two, which is not com-
patible with sarcoidosis. Serum protein electrophoresis
and immunofixation electrophoresis were also measured
within normal limits. Serum levels of calcium, vitamin D
and ACE were within normal limits. There was no evi-
dence of lymphoproliferative disorders . At this stage the
diagnosis was highly challenging, with inadequate evi-

dence. Second, at the beginning of CS treatment, clinical
and radiological improvement was remarkable, but after
a few months it changed and became resistant to ste-
roid therapy. Our first diagnosis, organised pneumonia,
was excluded due to the fact that the response to steroid
therapy was unsatisfactory. The patient was discussed
in our Multidisciplinary Interstitial Lung Disease Council
due to the failure of treatment. This made us re-evaluate
the patient once again with biopsies and a PET/CT scan
in order to rule out metastasis or lymphoma. The PET/
CT scan revealed various high metabolic active lesions
whose mSUV level was approximately 15, which suggest-
ed a malignant rather than a benign lesion. The pelvic
bone indicated 11.8 mSUV level. Aniiliac bone biopsy was
carried out with a high suspicion of malignancy, and a
non-necrotising granulomatous inflammation was again
reported. After the patient was diagnosed with sarcoid-
osis with resistance to steroids, we resolved to combine
methotrexate with a tapering dose of CS. The response
to this combination therapy was extremely good. Both
clinical and radiological improvement proved that the
diagnosis was sarcoidosis with bone involvement. Bone
involvement of sarcoidosis generally has a diminished re-
sponse to CS treatment, with a poor prognosis, and has
a tendency to be multisystemic, as seen in our case (8).

In cases with atypical and obscure elements like this case,
clinicians need to take account of differential diagnosis
until they make the definitive diagnosis. Additional
biopsies and further investigation may be helpful. A mul-
tidisciplinary approach may help in managing difficult
cases like ours. We recommended our patient to have
routine check-ups four times a year so as not to be late in
case of malignant transformation.

CONCLUSION

We presented a young male patient who had involvement
in various parts of his body, including bones, and therefore
was suspected of having a malignancy at first glance.

However, multiple biopsies revealed that the case was in
fact sarcoidosis . It is essential to discard malignancy and
other causes of granulomas in cases where radiological
and laboratory findings are not consistent with sarcoid-
osis. Bone involvement of sarcoidosis is an uncommon but
significant entity due to its mimicking of metastatic cancer.
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A RARE CASE OF AN EXTENSIVE SUBCUTANEOUS NECROSIS
IN THE LEFT TEMPORAL REGION CAUSED BY ORANGE OIL
INJECTION AND ITS MANAGEMENT

SOL TEMPORAL BOLGEYE PORTAKAL YAGI ENJEKSIYONU SONRASI GELISEN YAYGIN

DERI ALTI NEKROZU OLGUSUNA YAKLASIM

Hayri Omer BERKOZ“
Ufuk EMEKLI"

, Bora Edim AKALIN?

. Erol KOZANOGLU'

, Mehmet SOLMAZ' (5, Mehmet YILDIRAN' (),

TIstanbul University, Istanbul Faculty of Medicine, Department of Plastic Reconstructive and Aesthetic Surgery, Istanbul, Turkey

ORCID IDs of the authors: H.O.B. 0000-0001-8063-9995; B.E.A. 0000-0002-5654-2082; E.K. 0000-0003-1192-9520;
M.S. 0000-0002-3714-170X; M.Y. 0000-0002-6251-1290; U.E. 0000-0001-9097-5124

Cite this article as: Berkoz HO, Akalin BE, Kozanoglu E, Solmaz M, Yildiran M, Emekli U. A rare case of an extensive subcutaneous

necrosis in the left temporal region caused by orange oil injection and its management. J Ist Faculty Med 2022;85(1):130-2.

doi: 10.26650/IUITFD.904638

ABSTRACT

Orange oil (isoparaffin C11-C15) is a solvent material that dis-
solves tooth filling materials effectively. A 29-year-old male who
had extensive subcutaneous left temporal necrosis after an in-
advertent orange oil injection is presented. Due to the injection,
an immediate oedema and cellulitis formed in the left buccal,
zygomatic, and temporal region. After a prompt drainage and
antibiotherapy, the patient’s complaints were resolved. Due to
partial temporal muscle necrosis and fibrosis, the interincisal
mouth opening (IIO) was 15 millimeters. With a precise physical
medicine and rehabilitation regimen, the 11O became 35 milli-
meters at the postoperative first year.

Keywords: Drainage, interincisal opening, isoparaffin C11-15,
mouth stretching exercise, orange oil

OZET

Portakal yagdi (izoparafin C11-C15) dis dolgusu maddelerini et-
kin sekilde ¢dzen bir kimyasal maddedir. Yanlislikla portakal
yagi enjeksiyonu sonrasi sol temporal bélgesinde yaygin nekroz
gelismis olan yirmi dokuz yasinda bir erkek hasta sunulmustur.
Enjeksiyona bagli olarak sol yanak, zigoma ve temporal alanlar-
da aniden &dem ve selllit gelismistir. Erken drenaj ve antibi-
yoterapi sonrasi hastanin sikayetleri gerilemistir. Kismi temporal
kas nekrozuna ve fibrozisine bagl olarak kesici disler arasi agiz
acikligi 15 milimetreye dismustir. Dizenli bir fiziksel tip ve reha-
bilitasyon tedavisi ile bu agiklik ameliyat sonrasi birinci yilda 35
milimetreye ¢ikmistir.

Anahtar Kelimeler: Drenaj, kesici disler arasi agiz agiklidi, izopa-
rafin C11-C15, agiz germe egzersizleri, portakal yadi

INTRODUCTION

Root canal treatment is a frequently performed dental
procedure that treats periapical periodontitis (1). In case
of failure, root canal retreatment is the most effective al-
ternative (2). However, previously applied filling materials
must be dissolved in order to reach the periapical region
in the retreatment phase (3). As a natural essential fat,
orange oil (isoparaffin C11-C15) is a solvent material that

is able to dissolve the filling material very effectively (4). In
this case report, a patient who had extensive subcutane-
ous left temporal necrosis after an inadvertent injection is
presented and a management plan is proposed.

CASE REPORT

The patient was informed about each step of his treat-
ment and he gave consent to all treatments and to the
reporting of the case.
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After a left maxillary premolar tooth extraction, a 29 year-
old male patient was referred to the Infectious Disease
Department by his dentist who detected an immediate
oedema and cellulitis formation in the left buccal, zygo-
matic and temporal region (Figure 1). The dentist report-
ed an inadvertent subcutaneous injection of 5 milliliters
of orange oil at the left gingivobuccal sulcus. The patient,
who was an active cigarette smoker (10 packages/year),
did not have any comorbidities in his medical history,
he did not have any antibiotic therapy before tooth ex-
traction, and severe paresthesia and erythema were found
in the physical examination. The laboratory tests showed
a neutrophilic leukocytosis, and blood culture was nega-
tive for any microorganisms before any antibiotics were
given. Because of the presence of the necrotic regions,
multidrug antibiotherapy with carbapenem, vancomycin,
and clindamycin was administered in order to prevent any
possible future infection and the patient was transferred
to the Plastic Reconstructive and Aesthetic Surgery De-
partment on the fifth day of hospitalization.

Figure 1: Oedema and cellulitis formation of the left buc-
cal and zygomatic region are seen.

Afluctuation was detected in the left temporal region of the
patient and left buccal mucosa was found to be affected by
the same fluctuation during the intracral examination. With
a differential diagnosis of necrotic abscess, the patient was
taken to the operating theatre promptly and dual drainage
was performed. The left buccal region was drained through
a transmucosal incision, whereas the left temporal region
was drained through a transcutaneous incision. The puru-
lent and necrotic exudate was removed and the total exu-
date volume was 125 cc. A Penrose drain was inserted in
each incision and the patient was transferred to the ward.
The patient was hospitalized for a week and manual drain-
age was continued through the Penrose drains. At the end
of the hospitalization, exudative discharge ended and the
drains were removed. The microbiologic tests found that
the exudate was sterile and the pathological examination
demonstrated extensive fat necrosis.

During the follow-up period, the interincisal mouth open-
ing of the patient decreased to 15 millimeters at the first
postoperative month (Figure 2). This change was thought
to be caused by the pain that the patient had felt in his
necrotic left temporal muscle when he tried to open his
mouth. The patient was referred to the Physical Medicine
and Rehabilitation Department. Mouth opening and ac-
tive and passive stretching tests were advised and the pa-
tient was compliant with this treatment regimen. The pa-
tient was examined at the first year after hospitalization
and the interincisal mouth opening was found to be 35
millimeters thanks to the precise physical therapy treat-
ment that had been performed (Figure 3). The left tem-

Figure 2: At the first postoperative month, the interincisal
mouth opening of the patient decreased to 15 millimeters.

Figure 3: The patient is seen at the first postoperative
year. The interincisal mouth opening is restored and no
temporal asymmetry is detected.


https://orcid.org/0000-0001-8063-9995
https://orcid.org/0000-0002-5654-2082
https://orcid.org/0000-0003-1192-9520
https://orcid.org/0000-0002-3714-170X
https://orcid.org/0000-0002-6251-1290
https://orcid.org/0000-0001-9097-5124

) Management of necrosis after orange oil injection
Istanbul Tip Fakiiltesi Dergisi ® J Ist Faculty Med 2022;85(1):130-2

poral area was symmetric with the right temporal region
and there was no need for any reconstructive procedures
in order to restore the facial contours of the patient.

DISCUSSION AND CONCLUSION

Inadvertent subcutaneous injection of various solutions
may cause an extensive necrosis in patients. Histolyt-
ic materials and solutions should be labelled and used
with caution to prevent accidental in-vivo applications.
Thorough information must be obtained about the phys-
ical and chemical properties of the insulting materials
and immediate drainage should be performed in order
to prevent permanent sequela. The importance of the
patient’s safety should always be kept in mind and the
patient should be informed about the probable compli-
cations and other treatment options at the first referral.

Regardless of the etiology, physical medicine and reha-
bilitation measures should be kept in mind for the inju-
ries and insults that affect the temporomandibular joint.
These measures should be utilized as either a primary or
an adjunctive treatment in this setting.
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ABSTRACT

Cystic lesions originating from the gallbladder are very rare. Mu-
cinous cystic neoplasms of the liver and biliary system principally
occur in the liver, followed by the extrahepatic biliary system. Only
a few case reports were reported primarily in the gallbladder.

A 63-year-old woman was admitted to our hospital with com-
plaints of pain in the right upper abdomen, increasing after
meals, and abdominal discomfort. A laparoscopic cholecystec-
tomy was performed. Macroscopically, the cyst was localized in
the serosa of the fundus. Based on immunohistochemical ex-
amination, the cyst was diagnosed as primary mucinous cystic
neoplasia of the gallbladder.

Although it is very rare, mucinous cystic neoplasia should be
kept in mind when dealing with cystic lesions of the gallbladder.
Due to serious associated problems such as the risk of malig-
nant transformation or bile duct obstruction, particularly in larg-
er cysts, a cholecystectomy is mandatory.

Keywords: Cholecystectomy, gallbladder, mucinous cystic neo-
plasia

OZET

Safra kesesinden kaynaklanan kistik lezyonlar olduk¢a nadirdir.
Hepato-bilier sisteminin misindz kistik neoplazileri esas olarak
karacigerde meydana gelir ve bunu ekstrahepatik biliyer sistem
izler. Primer olarak safra kesesi tutulumu olan sadece birkag vaka
rapor edilmistir.

Karin sag Ust tarafta yemek sonrasi artan karin agrisi ve dispepsi
sikayetleri olan 63 yasinda kadin hasta hastanemize bagvurdu.
Laparoskopik kolesistektomi yapildi. Makroskopik olarak kist
fundusun serozasinda lokalize edildi ve immunohistokimyasal
inceleme neticesine gore safra kesesinin primer misindz kistik
neoplazisi olarak degerlendirildi.

Her ne kadar cok nadir gorilse de, safra kesesinin kistik lezyon-
larinda musin6z kistik neoplaziler mutlaka akilda tutulmalidir.
Bdyle hastalarda malign transformasyon ve &zellikle daha biyuk
kistlerde safra kanali tikanikligi gibi riskler nedeniyle kolesistek-
tomi yapilmasi zorunludur.

Anahtar Kelimeler: Kolesistektomi, safra kesesi, mUsindz kistik
neoplazi

INTRODUCTION

Cystic lesions originating from the gallbladder are very
rare. Previously these have also been reported as muci-
nous cystadenoma, hepatobilier cyst adenom, biliary cys-
tadenoma and mucinous cystic neoplasm (MCN) in the
literature.

According to the World Health Organization MCN of the
liver and biliary system is defined as the cyst-forming

epitelial neoplasia, typically shows no contact with the
bile ducts and consists of epithelium that produces mu-
cin variably, from cubic to columnar (1). Cystic neoplasms
and cystadenocarcinomas originating in the hepatobili-
ary system most commonly occur in the liver (85% of pa-
tients) and are related with 1% of liver cystic lesions and
5% of symptomatic liver cysts (2). MCN originating from
the gallbladder is very rare and constitutes only 0.02%
of cases originating from the hepatobiliary system (3, 4).
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With this case report, it is aimed to present an unusual case
of MCN of the gallbladder and to review the literature.

CASE REPORT

A 63-year-old woman was admitted to our hospital with
complaints of pain in the right upper abdomen, increas-
ing after meals, and abdominal discomfort. Also the pa-
tient has a past history of ovarian tumor, having an exci-
sion 16 years ago. On physical examination the patient
was obese and there was atenderness in her right upper
abdomen and epigastric region. An ultrasonography of
the abdomen revealed that the gallbladder dimensions
were normal while the wall thickness were increased
and there were calculus approximately 38 mm diameter
along with axis. The diameter of the common bile duct
and intrahepatic bile ducts were normal. Laboratory find-
ings showed that liver enzymes, bilirubins and alkaline
phosphatase were also within the normal limits (Alkaline
phosphatase 55 U/L, gamma glutamyl transferase 28 U/L,
direct bilirubin 0.45 mg/dL, total bilirubin 0.96 mg/dL).
Leukocyte was 8.97 K/uL and C-reactive protein was 1.3
mg/L. A laparoscopic cholecystectomy was performed
and the patient was discharged on the first day of the
postoperative period without any complications.

Macroscopically, the cyst was localized in the serosa of
the fundus, it was 1x1 cm in diameter and demonstrat-
ed well-defined margins and contained mucinous fluid
in the lumen. The inner surface of the cyst was smooth
and there were no septations. In this case, the lesion
had a diagnostic challenge and we needed to differen-
tiate it from mucinous tumors of the ovary because of
the past history of ovarian tumor excision which took
place 16 years ago. Microscopically, the cyst was lined
by mucin-producing, tall, columnar, epithelium (Figure
1). Focal areas of the cyst were denuded. Ovarian stro-
ma was not seen. There were no atypia, pleomorphism

o
{
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mucin-producing, cuboidal to columnar epithelium with
basally oriented uniform nuclei.

or increased mitotic activity in the epithelium. The gall-
bladder histology in our case showed a thickened cyst
wall lined by a single layer of tall columnar nonmucin
secreting cells, invagination into the underlying subep-
ithelium was also seen. The underlying stroma showed
congested blood vessels and dense fibrosis. There was
no communication between the cyst and the gallblad-
der lumen. In immunohistochemical examination, the
test for cytokeratin 7 (CK 7) was positive and cytokeratin
20 (CK 20), CDX 2, Wilms Tumor protein1 (WT 1), Paired-
box gene 8 (PAX 8) was negative.

Based on these results, the cyst was diagnosed as MCN.
Thus the patient had no need for a secondary treatment.

DISCUSSION

MCN of the liver and biliary system principally occur in
the liver, followed by the extrahepatic biliary system (5).
Only a few case reports have been reported primarily in
the gallbladder. The first case was described by Bishop
in 1901, in a 40-year-old woman with a large cystic lesion
in the gallbladder (6). Authors reported only 10 cases of
MCN in England between 1977 and 2017 (5). A study by
Devaney et al. includes 52 MCNs, of which 85% were lo-
cated in the liver. Only one case (0.02%) was in the gall-
bladder (1). MCNs mostly occur in women. Devaney et al.
also reported that 96% of patients were women (1). Our
presented case was also a 63-year-old a female patient.

The etiology of MCN is not exactly understood. One the-
ory focuses on the relation with the congenital anomalies
of the biliary tract (2). Although it is known as benign le-
sions, there are studies reporting the association of the
malignancy and MCN as well. It is reported that MCNs
have a potential risk for progression to invasive carcino-
ma with a rate of 30% (6).

The clinical presentation depends on the location and
the size of the cyst. Patients may be asymptomatic or
obstructive jaundice, abdominal pain, palpable mass,
nausea and vomiting may occur. Lesions originating from
the cystic duct generally lead to obstructive symptoms
(5).The size of the cyst may vary from small to giant cysts
reaching 30 cm in size (7). In the presented case, the cyst
size was 1 cm in diameter and the cyst was asymptom-
atic. The patient had only symptoms related to chronic
cholecystitis. As in the present case, most MCNs may be
incidentally discovered.

Ultrasonography (USG) is more sensitive than computed
tomography in diagnosis of the cyst. Features of the inter-
nal wall of the cyst such as septation and debris are clearly
evaluated by USG (1). Tomography may be useful in defin-
ing the anatomical structure, size and spread of the cyst
(1). Endoscopic retrograde cholangio pancreatography
can be used for therapeutic and/or diagnostic purposes,
especially in patients having obstructive icterus. In the
present case, the cyst was not seen with imaging methods,
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it was found incidentally in macroscopic examination. Due
to having no definite imaging criteria, it may be difficult to
differentiate from cystadenocarcinoma preoperatively (2).
However, nodular septations, or mural nodules, calcifica-
tions in the wall or septa may indicate malignancy (8).

Hydatid cysts and congenital cysts should be kept in
mind in the differential diagnosis. Hydatid cyst can also
be multi loculated, similar to MCNs. However, the wall of
the hydatid cyst tends to be thicker and usually contains
round or oval-shaped daughter vesicules (7). Serologic
tests such as the hydatid cyst hemagglutination test may
also help in the differential diagnosis. Lymphangiomas
and abscess are the other cystic lesions of the gallblad-
der. Fine needle aspiration biopsy is not recommend-
ed for diagnosis of MCN because of the possibility of
spreading into the peritoneal cavity (1).

Multilocular forms of MCN are more common than uni-
locular ones. The contents of the cyst may be serous,
hemorrhagic, mucinous or mixed (1). Cysts are subclas-
sified as pyloric gland, intestinal and biliary type, histo-
logically. MCNss of the gallbladder may histologically be
similar to other mucinous cysts arising from anywhere in
the body and show mucin production and subepithelial
ovarian-type stroma. Microscopically, they are character-
ized as three different layers. There is a cubic-columnar
epithelium layer at the core, a mesenchymal stroma layer
resembling ovarian stroma in the middle, and a hyalin-
ized fibrous layer at the exterior (9). Immunhistochemical-
ly, estrogen and progesterone receptors may be positive,
especially in MCN containing ovarian-like stroma. In ad-
dition, cytokeratin can be positive, and smooth muscle
actin may also show strong reactivity (9). However, 10 to
15 percent of cystadenomas lack ovarian stroma. In the
present case, ovarian stroma was not seen. Because of
the patients having anamnesis of mucinous neoplasia of
the ovary, immunhistochemical staining was applied to
differentiate the MCN of the gallbladder from ovarian or-
igin. Negative staining PAX 8 and WT 1 confirmed that
the cyst was not of an ovarian origin.

In the treatment of gallbladder MCNs that have been di-
agnosed preoperatively and have no suspicion of malig-
nancy, laparoscopic or open cholecystectomy should be
performed (1). Since it is difficult to distinguish between
malignant and benign lesions before surgery, the defini-
tive diagnosis is made by histopathological examination.
Surgeons should avoid perforating the cyst during chole-
cystectomy. We also applied a laparoscopic cholecystec-
tomy to our patient. Surgical treatment was sufficient in
the patient who had no findings suggesting malignancy
on histopathological examination.

Although it is very rare, MCN should be kept in mind in
treating cystic lesions of the gallbladder. Due to serious
associated problems such as having the risk of malignant
transformation or bile duct obstruction, particularly in
larger cysts, a cholecystectomy is mandatory.
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ABSTRACT

Desmoid tumors are benign non-metastasizing tumors. Howev-
er, they may proliferate and infiltrate into adjacent tissues with
high recurrence rates. Even though its etiology is unclear, a pre-
vious histories of trauma, surgery, pregnancy, use of medication
containing estrogen, and having conditions such as familial ade-
nomatous polyposis and Gardner syndrome can be regarded as
contributing or risk factors.

Keywords: Pregnancy, desmoid tumor, abdominal subcutane-
ous endometriosis

OZET

Desmoid timérler metastaz yapmayan benign timérlerdir fakat
etraf dokulara derin infiltrasyon yapabilir ve proliferasyon goste-
rebilirler, reklrens oranlari yuksektir. Etyolojileri net olamamakla
birlikte travma, gecirilmis operasyonlar, gebelik, eksojen &stro-
jen kullanimi, ailesel adenomatéz polipozis ve Gartner sendro-
mu etken olabilmektedir.

Anahtar Kelimeler: Gebelik, desmoid timor, karin duvari ciltalti
endometriozis

INTRODUCTION

Desmoid tumors (DTs) are rare, benign tumors. They do
not metastasize, however, they may cause serious mor-
bidity and even mortality by infiltrating into adjacent
tissues and organs with high recurrence rates. DTs con-
stitute 0.1% of all tumors, and 3.5% of fibrous tissue tu-
mors (1). Even though its etiology is unclear, a previous
history of trauma, surgery, pregnancy, use of medication
containing estrogen, having conditions such as familial
adenomatous polyposis and Gardner syndrome can be
regarded as contributing or risk factors (2). Subcutane-
ous and abdominal masses encountered during cesar-
ean sections must be carefully evaluated and consulted

about with a general surgeon and pathologist to avoid
a possible need for adjuvant therapy and medicolegal
problems.

CASE REPORT

A 32 year old pregnant woman presented with a right
periumblical subcutaneous mass. The probable diagno-
sis was subcutaneous endometriosis because of a history
of having previously had a cesarean section. In the first
trimester ultrasound scan and thereafter, both ovaries
were reported as normal. The patient had felt the mass
for the first time at around the 26" week of her pregnancy.
At that time, an ultrasound exam revealed a heteroge-
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neous echogenic subcutaneous mass with smooth con-
tours, resembling a subfascial intramuscular endometrio-
sis. A planned cesarean section and concurrent excision
of the mass was performed at the 39" week of pregnancy.
After closure of the uterine incision, the mass was com-
pletely excised to thesurgical tumor-free margin and the
primary closure of the defect was achieved. Yellow and
brown tissue discoloration was noticed on macroscopic
evaluation of the cross-sectioned specimen. The histo-
pathology revealed a benign proliferative, yet infiltrative
tumor located in the striated muscle. The tumor was
composed of fibroblast fibers with positive margin (Fig-
ure 1, 2, 3). No complication was observed postopera-
tively. Even though the patient was informed about the
riskof recurrence, she did not accept adjuvant therapy.
No recurrence developed during the 10 years follow-up
period. Written permission was taken from the patient for
this case presentation.

Figure 2: Microscopic closer view

Figure 3: Microscopic view

Figure 1: Macroscopic view

DISCUSSION

In the case presented here, the previous cesarean section
may be counted as a risk factor and high levels of estro-
gen owing to pregnancy may be a contributing factor. In
Lahat's case series of 16 patients, five of the DTs were
diagnosed during or after delivery and two of them had
infertility treatments (3). DTs are frequently located in the
abdominal wall and abdominal cavity with an incidence
of 37-50% and generally develop during pregnancy or
postpartum period (1,2,4). In patients with a history of
having previously had a cesarean, abdominal wall en-
dometriosis comes first in differential diagnosis (3). The
incidence is higher in the reproductive years and tumors
generally develop 2 to 5 years following a cesarean oper-
ation. Direct inoculation of endometrial cells onto the ab-
dominal fascia and into subcutaneous tissues is believed
to be in the etiology of abdominal wall endometriosis.
Unlike abdominal wall endometrioses which are located
at the superficial parts of the muscle and fascia, DTs are
generally located adjacent to musculoaponeurotic tis-
sues. Computerized tomography or magnetic resonance
imaging (MRI) maybe helpful in differentiating between
DTs andendometriosis.

A universally accepted management protocol for DTs
does not exist but complete surgical resection with neg-
ative microscopic margins is generally accepted as the
gold standard approach. Adjuvant therapies, such as ra-
diotherapy, chemotherapy and antiestrogens (i.e. tamox-
iphene) can be administered for the prevention of local
recurrence in selected cases (1). Fiore et al. investigated
the relationship between DTs in pregnancies and local
recurrences. They found that pregnancy related DTs had
a better prognosis than the sporadic DT cases and the lo-
cal recurrence rate decreased after surgical resection (2).
In their study on 426 cases with sporadic DTs, Salas et al.
found that the microscopic examination of surgical mar-
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gins had no effect on prognosis, but age, tumor size and
tumor location had significant effects on progression-free
survival (5). They also found that an age younger than 37
years, a tumor size smaller than 7 cm and abdominal
wall/abdominal cavity locations were good prognostic
factors with low postoperative recurrence rates. Conser-
vative management is generally recommended as initial
approach only in selected cases with DTs due to high
recurrence rates and the local aggressive behavior (5).
Similarly, Kumar et al. and Le Roc'h et al. suggested con-
servative management of DTs in pregnancy, and leaving
the surgical excision to the postpartum period (6,7). Re-
moval of assumed subcutaneous endometriosis during a
cesarean section is recommended for pathologic confir-
mation or, as in our case, for finding out the true nature
of solid masses. Pathologic diagnosis may also help in
deciding the need for possible future adjuvant therapies
in selected cases and may provide coverage for medico-
legal loopholes.

In summary, DTs in pregnancy are usually located on the
abdominal wall or in the abdominal cavity and expect-
ant management strategy during pregnancy is a rational
option. In cases with initial tumor size larger than 7 cm
or progressive growth verified by appropriate imaging
modality, surgical resection is a favorable as primary ap-
proach. DTs should be kept in mind among other differ-
ential diagnoses when abdominal masses are encoun-
tered during or right after pregnancy. Long term followup
must be recommended due to high recurrence rates. In
cases with smaller tumors (<7 cm), whichare located on
the abdominal wall or in the cavity, close followup may
be an appropriate option for the management even with
positive margins. In the cases of extragenital endome-
triosis encountered during an operation, carefull evalua-
tion of the abdominal cavity, especially the ovaries, have
to be kept in mind. The decision to remove an ovarian
endometrioma during surgery mainly depends on the
symptomatic severity, stage and the fertility expectancy
of the patient.
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