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Open Access Policy

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

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

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

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

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

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

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

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

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

Publication Ethics Statement

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



ODU TIP DERGISI

expressed under the title of Principles of Transparency and Best Practice in Scholarly Publishing is
given below.
https://publicationethics.org/resources/guidelines-new/principles-transparency-and-best-practice-
scholarly-publishing

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

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

Research Ethics

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

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

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

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

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

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

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

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

obtained from this institution or organization.

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

Authors Responsibility

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

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

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

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

Editor and Reviewer Responsibilities

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

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

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

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

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

PUBLICATION POLICY

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

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

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

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

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

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

Ethics (COPE)" are taken into consideration.

Vil



ODU TIP DERGISI

Evaluation process

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

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

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

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

 may resend the work to the responsible author for corrections.

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

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

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

Peer Review Process

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

Revizyon

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

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

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

Plagiarism

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

The journal is published online only.

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

The journal is published by Ordu University.

Journal contact

ulkukaraman44@hotmail.com
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General Rules

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

SUBMISSION POLICIES

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

SUBMISSION GUIDELINES

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

]
X



ODU TIP DERGISI

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

COPYRIGHT TRANSFER AGREEMENT

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

ODU Medical Journal

Editorial Office

Faculty of Medicine, Ordu University

Cumhuriyet Campus

52200, Ordu, TURKEY

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

Fax: +90 (452) 226 52 28

E-mail: ulkukaraman44@hotmail.com

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

PREPARATION OF THE ARTICLE

The corresponding author should submit the manuscript as described below:

» Files you need to add:

1. Title page

2. Full text

3. Tables

4. Figures/Graphics

(621

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

. Cover letter

0 N O

. Ethics committee approval/consent in case reports

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

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

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

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

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

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

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

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

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

Example: Ulkii Karaman1, Yeliz Kasko Aric12, Cemil Colak3

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

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

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

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

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

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

Acknowledgement:

Conflict of interest:

Financial support:

B. What should be in the main text

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

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

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

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

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

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

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

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

8. Literature references:

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

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

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

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

References

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

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

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

]
XV



ODU TIP DERGISI

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

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

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

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

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

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

Reference examples:

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

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

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

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

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

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

Thesis: Erakinci G. Searching for antibodies against parasites in donors. Izmir: Ege University
Health Sciences Institute. 1997.

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

FIGURES AND TABLES

Figures:

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

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

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

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

]
XVI



ODU TIP DERGISI

Corrections in reviews must be returned by email within 48 hours of receipt. If the publisher does
not receive any response from the authors after 3 days, it will be assumed that there are no errors to
be corrected and the manuscipt will be published.

Page rates

The journal is free and does not charge any publication fee from the authors.

The journal is published online only.

The similarity rate control of the articles should be made on iThenticate and should be at most

20%, excluding the "References" section.

The editorial board has the authority to make the necessary revisions (without making any changes
in the context) in the manuscript format that does not comply with the above-mentioned
conditions.

TYPES OF ARTICLES

Studies submitted to the journal are accepted as Original research, Short paper and Case report,

a) Research articles: Prospective, retrospective and all kinds of experimental studies
Structure

Title

Abstract should be structured (Objective, Methods, Results, and Conclusion) (200-400 words)
Keywords

Introduction

Methods

Results

Discussion

Conclusion

Acknowledgement

References (up to 40)

Except for the references and the English abstract, the full text should not exceed 4500 words.
b) Case Report: These are articles that differ in diagnosis and treatment, which are rarely seen.
They should be supported by adequate photographs and diagrams.

Structure

Title

]
XVII



ODU TIP DERGISI

Abstract (average 100-300 words)

Keywords

Introduction

Case report

Discussion

Conclusion

Acknowledgement

References (up to 20)

Except for the references and the English abstract, the full text should not exceed 2200 words.
) Review

Structure

Title

Abstract (average 150-400 words)

Keywords

Introduction

The review also includes subtitles suitable for the text.
Conclusion

Acknowledgement

References (up to 50)

Except for the references and the English abstract, the full text should not exceed 6550 words.

XVl



ODU TIP DERGISI

APRIL 2023 VOLUME 10 NUMBER: 1
CONTENTS
Editorial Number of
pages
XX

UTKU KATAMAN. . . .ot e e e e e e e

Original Articles
1. Yasemin Kaya, Ahmet Kaya, Fatih Akkaya, Mehmet Filiz. The Relationship between

Recurrent Hospitalization and Inflammation in Heart Failure Patients............................ 1-7

2. M.Firat Baran, Hatice Becerekli, Ulkii Karaman. Green Synthesis of Silver Nanoparticles
Using Safran (Crocus sativus) Purple flower and Their Antimicrobial activity .................. 8-17

4. Tiirkan Mutlu Yar, Ulkii Karaman, Yasemin Kaya. Evaluation of Intestinal Parasites in

Patients With ChroniC DISBASE. ........eeen et e e 18-24

Case Report )
5. Hilal Nur Aydin, Burcu Ulkiiden, Yasemin Kaya Localized Petechiae in the Anterior

Chest in a Patient with

ThromboCYtOPENIA. ...t 25-30

Review
4. Hilal Nur Aydin, Yasemin Kaya. lodine Deficiency..............cccoiiiiiiiiiiiii, 31-40

XIX



ODU TIP DERGISI

EDITORIAL

Starting the year 2023

Although 82 days have passed since the February 6 earthquake, we are still in pain of what
we lost. We also commemorate the people we lost while working to continue our daily lives
and our faculty members who left us. We published our magazine with these sad feelings. We
would like to thank all the researchers who contributed to the published issue of our journal.

Hope to meet you in new issues...

PhD, Assoc. Prof. Ulkii KARAMAN
Editor

XX



ODU TIP DERGISI/ODU MEDICAL JOURNAL
(ODU MED J)

April 2023;10(1):1-7

ARASTIRMA MAKALESI/ RESEARCH ARTICLE DOI: 10.56941/odutip.1273205

The Relationship between Recurrent Hospitalization and
Inflammation in Heart Failure Patients

Yasemin Kaya'® Ahmet Kaya?'®, Fatih Akkaya?!®, Mehmet Filiz2(®)

1Department of Internal Medicine, Faculty of Medicine, Ordu University, Ordu, Turkey.
2Department of Cardiology, Faculty of Medicine, Ordu University, Ordu, Turkey.

Received: 29 March 2023, Accepted: 29 April 2023, Published online: 30 April 2023
© Ordu University Institute of Health Sciences, Turkey, 2023
Abstract

Obijective: In this study, we aimed to show whether there is a relationship between inflammatory markers and recurrent
hospitalizations within 1 year in patients with heart failure.

Methods: All patients over the age of 18 who were followed up with a diagnosis of heart failure in the cardiology outpatient clinic
between 2020-2021 were included in the study. The files of the patients were scanned and their sociodemographic characteristics,
hemogram and biochemical parameters were recorded. Platelet lymphocyte ratio (P/L), neutrophil lymphocyte ratio (N/L), monocyte
HDL (monocyte/HDL) ratios were calculated from inflammatory markers. It was screened how many times the patients were
hospitalized and followed up in the hospital in the last year. The correlation between the number of hospitalizations and inflammatory
markers were evaluated.

Results: 483 patients were included in the study. The mean age of the patients was 65.65+11.75 years. The mean ejection fraction
of the patients was found to be 29.5346.102% (minimum 15 and maximum 45). CRP=8.01+9.29, monocyte HDL
ratio=0.0172+0.010, platelet-lymphocyte ratio=149.24+88.80, neutrophil-lymphocyte ratio=4.54+4.88.1t was determined that 73
(15.1%) of the patients had recurrent hospitalizations within one year. A significant positive correlation was found between recurrent
hospitalizations and monocyte HDL ratio (r= 0.123, p=0.007), but no significant correlation was found with other parameters.
Conclusion: A significant positive correlation was found between recurrent hospitalizations and only monocyte HDL ratio. No
significant correlation was found between other inflammatory markers. Larger studies with a large number of cases are needed to
evaluate the relationship between recurrent hospitalization and inflammation.

Key Words: Heart failure, recurrent hospitalization, inflammatory markers.

Kalp Yetmezligi Hastalarinda Miikerrer Yatis ile inflemasyon arasindaki iliski

Ozet

Amac: Bu caligmada kalp yetmezIligi olan hastalarda inflematuar belirtecler ile bir yil icinde tekrarlayan hastaneye yatislar arasinda
iligki olup olmadigini gdstermeyi amagladik.

Metod: 2020-2021 tarihleri arasinda kardiyoloji polikliniginde kalp yetmezligi tanisi ile takip edilen 18 yas dstii tiim hastalar
caligmaya dahil edildi. Hastalarin dosyalar1 taranarak sosyodemografik ozellikleri, hemogram ve biyokimyasal parametreleri
kaydedildi. inflematuar belirteclerden platelet lenfosit oran1 (P/L), nétrofil lenfosit oram (N/L), monosit HDL (monosit/HDL)
oranlar1 hesaplandi. Hastalarin son bir yil i¢inde kag¢ defa yatirilarak hastanede takip edildikleri tarandi. Hastaneye yatis sayisi ile
inflematuar belirtecler arasindaki korelasyon degerlendirildi.

Bulgular: Caligmaya 483 hasta dahil edilmistir. Hastalarin yas ortalamasi 65.65+11.75 yil idi. Hastalarin ejeksiyon fraksiyonu
ortalama % 29.53+6.102 (minimum 15 maksimum 45) olarak bulundu. CRP=8.01£9.29, monosit HDL orani=0.0172+0.010, platelet
lenfosit oran1=149.24+88.80, notrofil lenfosit orani=4.54+4.88 olarak bulundu. Hastalarin 73 (%15,1) niin bir y1l i¢inde hastaneye
tekrarlayan yatiglari oldugu tespit edildi. tekrarlayan hastaneye yatiglar ile monosit HDL orani arasinda anlamli pozitif korelasyon
bulundu (r= 0.123, p=0.007), diger parametreler ile anlaml1 bir korelasyon bulunamadi.

Sonug: Tekrarlayan hastaneye yatislar ile sadece monosit HDL orani arasinda anlamli pozitif korelasyon bulundu. Diger inflematuar
belirtegler arasinda anlamli bir korelasyon bulunamadi. Tekrarlayan yatis ile inflemasyon arasindaki iliskiyi degerlendirmek igin
vaka sayisinin fazla oldugu daha biiyiik ¢aligmalara ihtiyag vardir.

Anahtar Kelimeler: Kalp yetmezligi, tekrarlayan hastaneye yatis, inflematuar belirtegler
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INTRODUCTION

Heart failure (HF) is defined as a disease
associated with heart tissue damage caused by
systemic  inflammation, arrhythmia, and
conduction defects (1).In recent years, survival
has increased in patients with acute myocardial
infarction due to the improvement of early
coronary reperfusion strategies and coronary
care. However, the increased survival rate in
heart attack patients resulted in an increased rate
of heart failure (2). Despite advances in medical
and interventional treatments, the risk of heart
failure following myocardial infarction is still
high (3). Heart failure is among the important
causes of morbidity and mortality. With the
successful treatment of myocardial infarction and
the increasing elderly population, the incidence
of chronic diseases such as HF is increasing
rapidly. The increase in heart failure causes
increased health costs (4).

In the literature, it is stated that chronic

activation of the immune system plays a central

role in the occurrence and progression of HF with
reduced ejection fraction and HF with preserved
ejection fraction (5). It has been shown that there
is a correlation between inflammation and
adverse cardiovascular events in patients with
HF, and inflammation plays a prominent role in
both acute and chronic heart failure (1). It has
been reported in publications that neutrophil-
lymphocyte ratio (NLR) is associated with
prognosis in many cardiac diseases such as heart
failure, arrhythmia, and valve disease, especially
ischemic heart disease (6). It has also been shown
in studies that the platelet lymphocyte ratio
(PLR), which is also an inflammatory marker,
predicts mortality in patients with acute heart
failure (7). An association between high
monocyte count and low HDL-C levels has been
reported in inflammatory disorders. (8)

In this study, we aimed to show whether there
is a relationship between inflammatory markers
and recurrent hospitalizations within one year in
patients with HF.

METHODS

Heart failure is a complex clinical syndrome
caused by structural or functional changes
affecting the filling and/or ejection capacity of
the ventricle. All patients over the age of 18 who

were followed up with a diagnosis of heart
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failure, with low ejection fraction (EF<45) in the
cardiology outpatient clinic between 2020-2021
will be included in the study. The files of the
patients were scanned and their
sociodemographic characteristics, ECG rhythms,
New York Heart (NYHA)

classifications, hemogram and biochemical

Association

parameters were recorded. Platelet lymphocyte
ratio= Platelet/lymphocyte, neutrophil
lymphocyte ratio= neutrophil/ lymphocyte,
monocyte HDL ratio= monocyte / HDL were
used as inflammatory markers. The number of
hospitalizations of the patients in the last year
was screened. The endpoint variable for this
study was the number of hospitalizations per
year. Data were obtained from hospital records.
The correlation between the number of
hospitalizations and inflammatory markers was
evaluated.

Statistical analysis

All statistical analyzes required in the study
were performed using the SPSS v25 (IBM Inc.,
Chicago, IL, USA) statistical program. Data were
evaluated for normality with the Kolmogorov-
Smirnov test. Pearson correlation test was used
for normally distributed data and Spearman
correlation test was used for non-normally
distributed data to evaluate whether there was a
correlation between inflammatory markers and
the number of hospitalizations in 1 year. The
minimum  and

meantstandard  deviation,

maximum values were used for numerical data in

the evaluation of the data of the patients. It was
evaluated as % in categorical data.
RESULTS

483 patients were included in the study. The
mean age of the patients was 65.65+11.75 years.
The mean ejection fraction of the patients was
29.53+6.102 (minimum 15, maximum 45) (table
1). 35.2% of the patients were female, 64.8%
were male, 30.4% had DM, 50.5% had HT, 17%
had hyperlipidemia, and 13.3% had chronic
kidney disease. In the ECG of the patients, 47%
of the patients had atrial fibrillation and 53% of
them sinus rhythm. NYHA-1 was found in 138
(28.6%), NYHA-2 in 186 (38.5%), NYHA in 140
(29%) 3.19 (4%) NYHA 4 (table 2).

CRP= 8.01£9.29, monocyte HDL ratio=
0.0172+0.010,
149.24+88.80, neutrophil-lymphocyte ratio=
4.54+4.88 (table 1). It was determined that 73
(15.1%) of the
hospitalizations in the last year (table 2). As a

platelet-lymphocyte  ratio=

patients had recurrent
result of the correlation between recurrent
hospitalizations and monocyte HDL ratio,
platelet lymphocyte ratio, neutrophil lymphocyte
ratio and CRP, a significant positive correlation
was found between recurrent hospitalizations and
monocyte HDL ratio (r= 0.123, p=0.007), no
significant correlation was found with other

parameters (table 3).
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Table 1 Age, ejection fraction, biochemical and hemogram parameters of the patients

Minimum Maximum Mean Standard. Deviation
Age, years 26 95 65.65 11.751
C reactive protein, mg/L .06 73.00 8.0133 9.29417
Fasting blood sugar, mg/dl 41.00 536.00 115.0508 47.95302
URE, mg/dl 6 236 42.14 27.783
Creatinine, mg/dl 0.42 34.00 1.2257 1.76741
Aspartate Aminotransferase, U/L 3 756 33.08 52.821
Alanine Aminotransferase, U/L 5 453 30.48 41.393
Total Cholesterol, mg/dl 87 407 187.95 45.739
HDL Cholesterol, mg/dl 16 79 40.27 11.947
LDL Cholesterol, mg/dl 11 2584 131.44 147.480
Triglyceride, mg/dl 17 1181 146.17 101.612
Uric acid, mg/dI 2.00 72.00 7.2817 8.96299
Ejection fraction, % 15 45 29.53 6.102
Brain natriuretic peptide, pg/ml 32.26 25800.00 3335.6631 3386.96229
Troponin, ng/mL 0.0010 38.7000 .209439 1.8909479
White blood cell, 10~3/uLL 3.40 46.40 10.4899 5.36377
Thrombocyte, 10M9/L 10.40 781.00 216.4219 84.25364
Lymphocyte, 10M9/L 0.32 9.22 1.7449 0.96354
Monocytes, 10"9/L 0.10 2.80 .6419 0.34704
Neutrophil, 10M9/L 1.00 34.40 6.0529 4.71955
Monocyte HDL ratio 0.00 0.08 0172 0.01049
Platelet lymphocyte ratio 4.95 752.50 149.2483 88.80542
Neutrophil lymphocyte ratio 0.22 30.00 4.5478 4.88772
Hemoglobin, g/dl 7.40 152.00 13.8590 6.74415

Table 2. Chronic diseases, ECG rhythms, NYHA classifications of patients
Gender, n(%)

Female 170 (35.2)

Male 313 (64.8)
Diabetes Mellitus. n(%o) 147 (30.4)
Hypertension. n(%) 244 (50.5)
Hyperlipidemia. n(%) 82 (17)
Chronic Kidney Disease. n(%) 64 (13.3)
Ecg Rhythm. n(%)

Iniis 256 (53)

Atrial fibrillation 227(47)
NYHA Classification. n(%)

1 138 (28.6)

2 186 (38.5)

3 140 (29)

4 19 (4)
Recurrent hospitalization. n(%o) 73 (15.1)

Table 3 Correlation between repeated hospitalizations and inflammatory markers
Repeated Hospitalizations

r p
C reactive protein. mg/L 0.079 0.083
Monocyte HDL ratio 0.123 0.007
Platelet lymphocyte ratio 0.055 0.231
Neutrophil lymphocyte ratio 0.076 0.093
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DISCUSSION

It was determined that 73 (15.1%) of the
patients had recurrent hospitalizations in the last
year. A significant positive correlation was found
between recurrent hospitalizations and monocyte
HDL ratio (r=0.123. p=0.007). but no significant
correlation was found with other parameters.

Inflammation is the body's physiological
response to infections. injuries. and toxins.
Inflammation is a beneficial response in the short
term. but it is hypothesized that when the
duration of inflammation is prolonged (due to
diseases such as diabetes or obesity). it can have
harmful effects (5). Both chronic low-grade
inflammation and acute severe inflammation are
involved in the pathogenesis of cardiovascular
diseases (coronary artery disease and heart
failure). Since chronic low-grade inflammation is
usually caused by chronic diseases such as
diabetes mellitus. hypertension. and obesity. it
cannot be corrected (9). In acute inflammation in
cardiovascular  diseases. an inflammatory
response occurs when spleen leukocytes move to
the damaged heart as the first defense after
myocardial infarction (10). Cardiac
inflammation and subsequent tissue damage are
regulated by the infiltration and activation of
various immune cells into the myocardium.
including neutrophils. monocytes. macrophages.
eosinophils. mast cells. natural killer cells. and T
and B cells. After tissue injury. monocytes and

tissue-resident macrophages undergo significant

phenotypic and functional changes and act as key
regulators of tissue repair. regeneration. and
fibrosis (1). At the same time. besides the
activation of inflammatory cells and endothelial
cells. the production of reactive oxygen species
(ROS). eicosanoids and cytokine/chemokines
increase (11). Physiological acute inflammation
is essential for cardiac repair after injury.
However. if inflammation is suboptimal. this
leads to chronic inflammation and subsequently
to advanced HF (10). It has been reported in
publications that chronic systemic inflammation
in the body is associated with an increased risk of
heart failure (12).

Studies show that inflammatory mediators are
important in cardiac remodeling and in the
pathogenesis of chronic heart failure. Studies
have reported that inflammatory cytokines such
as tumor necrosis factor (TNF)a. interleukin
(IL)-1B and IL-6 are elevated in the plasma and
myocardial tissue of HF patients. There is strong
evidence that these mediators are involved in
processes that lead to cardiac remodeling. such as
hypertrophy. fibrosis. and apoptosis. It is said
that some of these cytokines can also provide
useful prognostic information as reliable
biomarkers in this disease (13). As a result of the
study by Albar et al.. it was concluded that
inflammatory biomarkers IL-6. TNF-a and CRP
are associated with HF that occurs independently
(12).
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High-density lipoprotein-cholesterol (HDL-
C) has an antiatherosclerotic effect by inhibiting
the migration of macrophages and LDL
oxidation. neutralizing the proinflammatory and
prooxidant effects of monocytes. In addition.
HDL plays a role in suppressing the activation of
monocytes and the proliferation-differentiation
of monocyte progenitor cells (14). Recent studies
show that the monocyte HDL-C ratio (MHR).
which is an easily calculated measure. may be a
new indicator of inflammation (15).

CONCLUSION

As a result of this study. it was found that
MHR. which was stated to be one of the
inflammatory markers. showed a positive
correlation with recurrent hospitalization in heart
with acute and chronic

failure patients

inflammation in the physiopathology. No
relationship was demonstrated with other
inflammatory markers. Larger studies are needed
to examine the relationship between recurrent
hospitalization and inflammatory markers.

LIMITATIONS

Inadequate number of cases. being a single-
center study. and inability to examine all
inflammatory markers can be counted among the

limitations.
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Abstract

Objective: In this research, CS-AgNPs were created, described, and their antibacterial activity assessed utilizing an inexpensive,
simple, and ecologically friendly extraction approach from the waste saffron flower's purple flower parts.

Methods: : In this study, silver nanoparticles (AgNPs) were synthesized quickly, cheaply, and environmentally friendly utilizing
purple flower extract from saffron (Crocus sativus (CS)). For the explanation of the structure of silver nanoparticles synthesized
with saffron flower extract (CS-AgNPs); UV-visible (UV-vis.) Spectrophotometer, Fourier Scanning Electron Microscope (FE-
SEM), Scanning Electron Microscope (SEM), Electron Distributed X-rays (EDX), Fourier Transform Infrared Spectroscopy (FT-
IR), X-Ray Characterized using Diffraction Diffractrometer (XRD), Transmission Electron Microscope (TEM), Zeta potential data.
It was discovered that the UV-visible spectrum of the biologically produced silver nanoparticles generated at a maximal wavelength
of 405.68 nm in the spectrum collected after 15 minutes. Furthermore, it was noted that the synthesized nanoparticles' UV spectrum,
taken a month later, revealed the same wavelength and that the resulting nanoparticles were stable. CS-AgNPs' antimicrobial effects
against gram-positive, gram-negative, and fungal pathogens were assessed employing the minimum inhibition concentration
approach.

Results: The generated CS-AgNPs were found to be active against both fungi and bacteria as a consequence.

Conclusion: It turned out that even at very low concentrations, the antimicrobial activity of silver nanoparticles enhanced with
decreasing size and had high antibacterial and anticandidal implementation.

Key Words: Crocus sativus , CS-AgNPs, MIC, Antibacterial effect and Antifungal effect.

Safran (Crocus sativus ) Mor Cigekleri Kullanilarak Giimiis Nanopartikiillerin Yesil Sentezi ve Antimikrobiyal Aktiviteleri
Ozet

Amag: Bu aragtirmada, safran ¢iceginin mor ¢igekleri pargalarindan ucuz, basit ve ¢evre dostu bir ekstraksiyon yaklasimi kullanilarak
CS-AgNP'ler olugturulmus, tanimlanmis ve antibakteriyel aktiviteleri degerlendirilmistir.

Metod: Bu calismada saffrondan (Crocus sativus (CS)) elde edilen mor ¢icek 6zii kullanilarak giimiis nanopargaciklar (AgNP'ler)
hizli, ucuz ve gevre dostu olarak sentezlendi. Safran ¢icegi 6zii (CS-AgNPs) ile sentezlenen giimiis nanopartikiillerin yapismin
aciklanmasi i¢in; UV-goriiniir (UV-vis.) Spektrofotometre, Fourier Taramali Elektron Mikroskobu (FE-SEM), Taramal1 Elektron
Mikroskobu (SEM), Elektron Dagitilmis X-1ginlar1 (EDX), Fourier Doniisiimlii Kizil6tesi Spektroskopi (FT-IR), X-Ray Kirmim
Kirmim Olger (XRD), Gegirgen Elektron Mikroskobu (TEM), Zeta potansiyel verileri kullanilarak karakterize edilmistir. Biyolojik
olarak {iiretilen giimiis nanopartikiillerin UV-goriiniir spektrumunun 15 dakika sonra toplanan spektrumda maksimum 405.68 nm
dalga boyunda iiretildigi kesfedildi. Ayrica sentezlenen nanoparcaciklarin bir ay sonra alinan UV spektrumunun ayni dalga boyunu
ortaya ¢ikardigi ve ortaya ¢ikan nanopargaciklarin kararli oldugu kaydedildi. CS-AgNP'lerin gram-pozitif, gram-negatif ve mantar
patojenlerine kars1 antimikrobiyal etkileri, minimum inhibisyon konsantrasyonu yaklagimi kullanilarak degerlendirildi.

Bulgular: Cok diisiik konsantrasyonlarda bile giimils nanoparcaciklarin antimikrobiyal aktivitesinin kiigiilen boyutla arttigi ve
yiiksek antibakteriyel ve antikandidal uygulamaya sahip oldugu ortaya ¢ikt1.

Anahtar Kelimeler: Crocus sativus, CS-AgNP'ler, MIK, Antibakteriyel etki ve Antifungal etki.
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INTRODUCTION

Silver nanoparticles show large surface areas
and good conductivity (1). Biosensor is one of
the most frequently studied subjects by scientists
in recent years due to its chemical stability, drug
transport,  catalytic  properties, electrical
conductivity. The creation of multi-purpose
nanostructures for application in many industrial
industries is an important area for researchers
today due to their unique properties. Food safety
and food protection, Engineering, biomedicine,
waste and  environment  (environmental
remediation) and bio-energy, Drug design, drug
active ingredients and alternative structures to
antibiotics are considered as the main areas for
nanomaterial applications. Additionally, when
making NPs, environmentally friendly methods
were preferred over chemical and physical
methods, particularly when used to reduce
environmental waste and stop the growth of
pathogenic microbes. (2). Saffron flowers-Silver
nanoparticles (AgNPs) are employed in a wide
range of

industries, including medicine,

bioremediation research, catalysis, the food and
cosmetics sector, agriculture, electronics, and
medication antibiotics. Antibiotics have become
indispensable in the world of medicine since the
day they were discovered. It can be used in
almost every disease. However, humans'
unconscious  use  of  antibiotic-resistant
microorganisms increases antibiotic resistance.
Biological sources such as bacteria, fungi and
plants are used in the synthesis of AgNPs by the
biological method, which is a very common
method in the synthesis process (3). The use of
plant sources, the ability of plants to generate
more nanoparticles than other species, the
stability of the particles produced, and the
simpler, more cost-effective, ecologically
friendly, and easier ways to apply them are a few
of these factors that contribute to the popularity
of this sector (4). Due to this, "green synthesis"
techniques that are quick, inexpensive, and do
not harm the environment are preferred over
currently used conventional methods for
producing nanoparticles. Plant leaves (6),
berries, roots, tubers, seeds, flowers (7), plant
leaves (6), The plant's aerial components are
most frequently used in the manufacture of
AgNPs. The biological process, which is simple,
non-toxic, and less expensive, is the ideal way for
creating nanoparticles. The green method is the

best method of synthesizing nanoparticles, the
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biological method, as it is easy, non-toxic and
cheaper. It can also be used for the synthesis of
large quantities of nanoparticles and dimensional
(nm). Another benefit is that biotechnology is
easier to use, more environmentally benign, and
more repeatable than waste materials.
Additionally, the nanoparticles created using this
technique are typically more stable (6-8).

Traditional medicine uses the saffron flower
plant, which was used in this study, to treat liver
conditions, constipation, typhoid fever, among
other ailments. Our goal was to create bioactive
Ag-NPs (antibacterial and antifungal) using
bioactive components from plant sources, such as
terpenes, alkaloids, flavonoids, phenols, and
terpenoids, which convert Ag+ ions to Ago form
in aqueous structure and create CS-AgNPs (8).

The saffron plant has a pungent taste and
iodoform or straw-like odor. The reason for this
is the chemicals picrocrocin and saffronal found
in the composition. It also contains a carotenoid
dye called crocin, which adds a golden yellow
color to the environment when used for food
consumption. This unique property makes
saffron (Crocus sativus) a highly sought after
product around the world. It is also known to be
used in the medical field.

The Mediterranean region is where saffron, or
Crocus sativus (CS), is typically grown. It is an
herbaceous plant that is growing in the Black Sea

region of Turkey. Since it is a bulbous culture

plant, it is now widely grown throughout the
world.

In this study, CS-AgNPs were created,
described, and their antibacterial activity
assessed utilizing an inexpensive, simple, and
ecologically friendly extraction approach from
the waste saffron flower's purple flower parts.

METHODS

In the study, purple saffron (Crocus sativus )
flowers (CS) from the Safranbolu area of
Karabiik Province were employed. Vancomycin,
fluconazole, colistin, and AgNO3 (99.8% pure)
were purchased from Sigma Aldrich. The anti-
microbials properties of CS-AgNPs were tested
on grampozitive and gram negative bacterials.

Extraction of purple flowers of saffron
(Crocus sativus (CS))

The CS purple flowers were dried after being
thoroughly cleaned with distilled water. 100 cc of
distilled water and three grams of dried purple
blossoms were combined and cooked in a beaker.
Following this procedure, it underwent filtration.
The resultant filtrate was used to create silver
nanoparticles (CS-AgNPs) and kept chilled at +4
°C.

Synthesis of Crocus sativus Supported-Silver
nanoparticles (CS-AgNPs)

The solid silver nitrate salt was converted into
a thirty mM AgNO3 aqueous solution for the
environmentally friendly synthesis of Cs-
AgNPs. In a glass container, the previously

produced CS Extract and AgNO3 were added in
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a 2:3 ratio to the reaction medium at 50 oC. By

using wavelength scanning using UV-vis
spectroscopy, it was discovered that the reaction
was complete depending on the synthesis of CS-
AgNPs and color change (9,10). The dark
solution was centrifuged for 15 minutes at 8500
rpm after the reaction. After multiple washings,
the solid fraction that had been recovered after
centrifugation was dried for 24 hours at 90°C in
an oven. The produced nanoparticles were then
kept sealed at room temperature for the
evaluation of their antibacterial activity.

Characterization of Saffron  Flower
Supported-Silver nanoparticles

By using a spectroscopic approach, the UV-
vis spectra of CS-AgNPs produced with
biological identified

wavelength range of 250-700 nm. CS-AgNPs

support were in the
were examined using the following techniques:
FTIR, SEM, FE-SEM, TEM, XRD, EDX and
Zetasizer. The analyses of size, morphology,
crystal structure, surface distribution, and zeta
potential were highlighted. The Debye-Scherrer
equation (11, 12)) was applied to calculate the
crystal size of CS-AgNPs.

Evaluation of antimicrobial activities of
saffron flower supported-silver nanoparticles
(CS-AgNPs)

The MICs of Cs-AgNPs towards gram-
negative bacteria (P. aeruginosa ATCC27833, E.
coli ATCC25922), gram-positive bacteria (S.
aureus ATCC29213, B. subtilis ATCC 11774),

and a gram- bacteria (C. albicans) were
calculated using a microtiter plate containing 96
wells. Murphy Hinton The wells were filled with
RPMI, which (Growth Medium Used in Cell
Growth) for yeast and broth for bacteria. The
microplates containing the medium and
microorganisms received an addition of AgNPs
solution. Each time, 100 L was drawn and
the The

microplates were then filled with a certain

transferred to following  well.
volume of microbe solutions that had been
created and adjusted in accordance with 0.5
McFarland. At 37°C, it had been incubated for
one full day. The MIC value was established as
the lowest concentration at which growth did not
(13-15).
Additionally, the antibacterial properties of CS-

occur following incubation
AgNPs on C. albicans, S. aureus, P. aeruginosa,
B. subtilis and E. coli were evaluated in
comparison to those of the commercial
antibiotics vancomycin, colistin, and fluconazole
as well as 30 mM AgNOs solution.

RESULTS

Antibiotics  used, the  antimicrobial
capabilities of CS-AgNPs grows into more
significant. Foodborne infections tend to be
caused by the pathogenic microorganisms E.
coli, B. subtillis, P. aeruginosa, S. aureus, and C.
albicans (16, 17). The results of the investigation
that bio-derived CS-AgNPs

strongly suppressed the spread of these bacteria

demonstrated

even at low doses. (Table 1). It was found that
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Staphylococcus and Bacillus subtilis were more
effectively repressed by CS-AgNPs than other
bacteria. Due to their propensity to interact with
the phosphorous and sulfur atoms in bacterial cell
walls, silver

plant-derived nanoparticles

compromise with the thiol molecules and
phosphate groups in bacterial cell membranes,
bacteria from

which prevents respirating.

Bacteria perish as a result of this (16).

Table 1 MIC values of CS-AgNPs, AgNO3 and antibiotics (mg/mL)

Microorganisms CS-AgNPs AgNOs3 Antibiyotics
Staphylococcus aureus
ATCC 29213 0.125 3.75 2
Bacillus subtilis ATCC11774 0.0625 1.87 1
Escherichia coli
ATCC25922 10 0.93 2
Pseudomonas aeruginosa ATCC27853 1.0 7.50 4
Candida albicans 0.5 0.47 2
90
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Figure 1. Purple parts of saffron flower FTIR spectrum.

DISCUSSION
The main objective of this study was to first
synthesize and characterize reproducible, highly
monodisperse CS-AgNPs. Next, we determined
the in vitro antibacterial and antifungal activity
of CS-AgNPs saffron flower

of origin.

12

antimicrobial inhibitory actions of CS-AgNPs,
AgNO3 solution, and conventional antibiotics on
human infection growth were assessed. The
concentrations ranged from 0.0625-0.125 g mL-
1. There were several significant MICs for

growth inhibition of Gram-negative bacteria. On
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the other hand, an experimental test was used to
identify

concentrations, which were 1.0 mL-1 for a Gram-

the effective growth suppression
strains and 0.5 mL-1 for C. albicans yeast. At a
lower level than the two antibiotics, CS-AgNPs
were active. On the other hand, gram-positive
bacteria appear to be more sensitive to the
AgNO3 solution. It has been verified that CS-
AgNPs

pathogens tested at extremely low concentrations

minimize the growth of several
when compared to standard antibiotics and
AgNO3 solution. On the other hand, gram-
positive microbes have a hard polysaccharide
layer that gram-negative bacteria do not, making
the transition to the a gram- bacterium wall more
difficult. AgNPs have a larger regulatory impact
on gram-positive bacteria than gram-negative
bacteria as a result (5,18). In other comparable
experiments, they discovered that gram positive
S. aureus had resistance to AgNPs that was
roughly 2-3 times higher than that of gram-
negative P. aeruginosa and E. coli. In the studies
of silver nanoparticles with a green synthesis
origin conducted by many researchers, it is
observed that AgNPs have inhibitory effects on
both gram-positive and - bacteria as well as
yeasts (13,19,20).
CONCLUSION

The studied strains were resistant to the biogenic
AgNPs' antibacterial and anticandidal effects.
The deformation and distortion in bacteria and

candidal cells stimulated with the AgNPs that are

biogenic were confirmed by ultrastructural
analysis. The ability of biogenic AgNPs to
penetrate cells due to their small particle size as
well as the capping effect of biomolecules
adsorbed on the outer layer may both contribute
to their high efficacy. One of the fastest-growing
technological fields is bionanotechnology, which
consists of biologically inspired nanostructures
and metallic nanoparticles made from the
substances that make up their fundamental
building blocks. This study used CS flower
extract to quickly and easily create green CS-
AgNPs without the use of any harmful
chemicals. UV-vis intake, XRD and EDX,
FESEM, TEM examination of the bioassisted
produced CS-AgNPs revealed that they were
generally cylindrical with a mean length of
roughly 67.9 nm. It was discovered that silver
nanoparticles showed excellent antibacterial and
anticandidal activity even at extremely low
concentrations and that their ability to fight
bacteria increased with decreasing size. It may be
utilised to produce commaodities obtained from
the life sciences on a tight budget by using easy,
basic, and practical methods. Synthesized
nanoparticles derived from biological sources are
available in a variety of sizes and exhibit a wide
range of properties, including anticancer, anti-
diabetic, stability, surface functionality,
biocompatibility, and antibacterial activity. The
science of nanotechnology needs more research

and a greater range of species (21, 26-28). But it

13
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Is obvious that more investigation is required to

reveal the medical uses of metallic nanoparticles.
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Abstract

Objective: Parasitic diseases concern all segments of society, especially children in the growing age. Intestinal parasites not only
cause mental and physical development retardation, but also cause loss of work force with the complaints they cause, negatively
affecting both physical and mental health and the country's economy. In this study, we aimed to evaluate intestinal parasites in
patients with chronic diseases.

Methods: The files of patients who applied to the internal medicine outpatient clinic between 01.01.2022 and 31.12.2022 and
underwent direct stool microscopy in the Parasitology Laboratory of Ordu University Medical Faculty were retrospectively scanned.
The patients were divided into 2 groups as those with chronic disease and those without chronic disease. As a chronic disease;
Diabetes Mellitus, hypertension, chronic heart disease, chronic heart failure, asthma, chronic obstructive pulmonary disease, other
chronic lung diseases, chronic kidney failure, chronic liver failure, goiter diseases, rheumatic diseases were taken as. Socio-
demographic characteristics of the patients such as age, gender, educational status, economic status and marital status, and stool
microscopic examinations were recorded.

Results: 385 patients were evaluated in the study. It consisted of 281 female and 104 male patients. 209 patients with chronic disease
were identified. There is a significant relationship between age, marital and educational status and chronic diseases in the comparison
of those with and without chronic disease according to their socio-demographic characteristics (P<0.005).

Conclusion: There was no significant difference between those with and without chronic disease in terms of intestinal parasites.
However, it has been suggested that controlled studies are needed by increasing the number of patients in the patient groups.

Key Words: Chronic diseases, intestinal parasites, parasites

Kronik Hastah@ Olan Hastalarda Bagirsak Parazitlerinin Degerlendirilmesi

Ozet

Amag: Parazit hastaliklar1 biiylime ¢agindaki ¢ocuklar basta olmak iizere toplumun tiim kesimlerini ilgilendirmektedir. Bagirsak
parazitleri, zihinsel ve bedensel gelisme geriligine neden olmasinin yani sira, olusturduklar: sikayetler ile isgiicii kaybina da neden
olarak hem beden ve ruh sagligini hem de iilke ekonomisini olumsuz etkilemektedir. Bu ¢aligmada kronik hastalig1 olan hastalarda
barsak parazitlerini degerlendirmeyi amagladik.

Metod: 01,01,2022- 31,12,2022 tarihleri arasinda i¢ hastaliklarma poliklinigine bagvuran, Ordu Universitesi Tip Fakiiltesi
Parazitoloji Laboratuvarinda gaita mikroskopisi yapilan hastalarin dosyalari retrospektif olarak tarandi. Kronik hastaligi olan ve
kronik hastaligi olmayan olmak iizere hastalar 2 gruba ayrildi. Kronik hastalik olarak; Diabetes Mellitus, hipertansiyon, kronik kalp
hastaligi, kronik kalp yetmezligi, astim, kronik obstriiktif akciger hastaligi, diger kronik akciger hastaliklari, kronik bobrek
yetmezligi, kronik karaciger yetmezligi, guatr hastaliklari, romatizmal hastaliklar olarak alindi. Hastalarin yas, cinsiyet, egitim
durumu, ekonomik durumu ve evlilik durumu gibi sosyo-demografik 6zellikleri, gaita mikroskobik incelemeleri kaydedildi.
Bulgular: Caligmada 385 hasta degerlendirmeye alinmustir. Bunlarin 28171 kadin 104°{i erkek hastadan olusmustur. Kronik hastaligi
olan 209 hasta tespit edilmistir. Kronik hastaligi olan ve olmayanlarin sosyo demografik 6zelliklerine gore karsilastirmasinda yas,
evlilik ve egitim durumu ile kronik hastaliklar arasinda anlamli bir iligki vardir (P<0,005).

Sonug: Barsak parazitleri agisindan kronik hastalig1 olan ve kronik hastalig1 olmayanlar arasinda anlamli bir fark bulunmamustir.
Ancak hasta gruplarindaki hasta sayisinin artirilarak kontrollii ¢alismalar gerektigi onerisi sunulmustur.

Anahtar Kelimeler: Kronik hastaliklar, bagirsak parazitleri, parazitler.

Suggested Citation: Yar TM, Karaman U, Kaya Y. Evaluation of Intestinal Parasites in Patients with Chronic Disease. ODU Med
J, 2023;10(1): 18-23
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INTRODUCTION

Low socio-economic level, inadequate or
unbalanced nutrition, crowded environments,
low body resistance predispose to parasitic
infections (1). Intestinal parasites can cause
various gastrointestinal system symptoms such
as nausea, vomiting, abdominal pain, diarrhea,
constipation, increased appetite and loss of
appetite in infected individuals. It causes
neurological disorders, restlessness, grinding of
teeth and psychic disorders (2). Many studies
have been carried out in our country and other
countries for the immunology, pathology,
epidemiology, diagnosis-treatment-protection of
parasitoses, and it has been observed that
parasites are common in all regions and in all age
groups (3). In some cases caused by parasites,
some of the patients are chronic and may lead to
death in a long time. They cause loss of blood,
vitamins,  malnutrition,  anemia,  getting
infections more quickly, and other secondary

diseases due to a decrease in body immunity (4).

19

In the study, the detection of intestinal
parasites in patients with chronic diseases was
investigated. At the same time, it was aimed to
compare the incidence of parasites and the socio-
demographic characteristics of the patients such
as age, gender, educational status, economic
status and marital status.

METHODS

Before starting the study, approval was
obtained from the Ordu University Clinical
Research Ethics Committee (2023/100). The
files of patients who applied to the internal
medicine outpatient clinic between 01.01.2022
and 31.12.2022 and underwent direct stool
microscopy in the Parasitology Laboratory of
Ordu University Faculty of Medicine were
retrospectively scanned. Patients with chronic
disease and without chronic disease were divided
into 2 groups. Stool microscopic examinations
were recorded.

Statistics: Thechi-square test was used to
compare the groups. Inchi-square tests, if the
expected frequency of a cell is below 5,
Likelihoodrati oki-square value was calculated
instead of Pearson chi-square value. Categorical
data were expressed as number sand percentages.
All calculations were made with SPSS v26 (IBM
Inc., Chicago, IL, USA) statistical pack age

program.
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RESULTS

In the study, 385 patients were evaluated. It
consisted of 281 female and 104 male patients.
209 patients with chronic disease were identified.
The comparison of those with and without
chronic disease according to their socio-
demographic characteristics is given in Table 1.
According to the table, there is a significant
relationship  between age, marital and
educational status and chronic diseases
(P<0.005). Percentage of chronic disease

incidence was found to be higher than 50 years

Table 1. Comparison of socio demographic characteristics

of age and above. Again, the percentage of
chronic diseases was found to be higher in
married people. Also, when looked at according
to education level, the percentage of chronic
diseases was found to be higher in those who
graduated from primary school.

In the study, the parasite was found in 130 patients
with chronic disease (Table 2). No significant
correlation was found between the incidence of the
parasite and chronic diseases. However, the most
common parasites include Blastocystis spp. and
Cryptosporidium spp. is

Without Chronic Disease With Chronic Disease P value
Age n (%)
15-19 4(2.3) 8(3.8)
20-24 15 (8.5) 4 (1.9)
25-29 17 (9.7) 0
30-34 20 (11.49) 6(2.9) 0,0001
35-39 11 (6.3) 13 (6.2)
40-49 49 (27.8) 38 (18.2)
50 andabove 60 (34.1) 140 (67)
Gendern(%)
Female 134 (76.1) 147 (70.3) 0.208
Male 42 (23.9) 62 (29.7) '
MaritalStatus n (%)
Single 15 (8.5) 12 (5.7)
Married 145 (82.4) 153 (73.2) 0.004
Widow 16 (9.1) 44 (21.1)
Economical Situationn(%o)
High 13(7.4) 16 (7.7)
Middle 133 (75.6) 161 (77) 0.898
Low 317 32 (15.3)
Education Statusn(%6)
Illiterate 45(25) 72(34.4)
PrimaryEducation 81(46) 102(48.8) 0.021
SecondaryEducation 33 (18.8) 19(9.1)
University 17(9.7) 16(7.7)

In the study, the parasite was found in 130 patients
with chronic disease (Table 2). No significant
correlation was found between the incidence of the

parasite and chronic diseases. However, the most
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Table2.Comparison of Intestinal Parasites

WithoutChronicDisease

WithChronicDisease

N (%) N (%) P value

NegativePositive NegativePositive
Intestinal Parasite 63(35.8) 113(64.2) 79(37.8) 130(62.2) 0.751
Blastocystis hominis 111(63.1) 65(36.9) 145(69.4) 64(30.6) 0.196
ladamoeba butschlli 171(97.2) 5(2.8) 205(98.1) 4(1.9 0.738
Entamoeba coli 148(84.1) 28(15.9) 177(84.7) 32(15.3) 0.889
Entamoeba histoloytica 175(99.4) 1(0.6) 208(99.5) 1(0.5) 1
Dientamoeb afragilis 172(97.7) 4(2.3) 197(94.3) 12 (5.7) 0.124
Giardia intestinalis 164(93.2) 12(6.8) 199(94.7) 11(5.3) 0.527
Chilomastix mesnili 176 (100) 0 207(99.5) 1(0.5) 1
Enterobius vermicularis 174(98.9) 2(1.1) 200(96.2) 8(3.8) 0.117
Hymenolepis nana 176 (100) 0 207(99.5) 1(0.5) 1
Cryptosporidium spp. 118(67) 58(33) 142(68.3) 66(31.7) 0.827
Cyclospora cayetenensis 173(98.3) 3(1.7) 202(97.1) 6(2.9) 0.516
Entamoeba hartmanni 173(98.3) 3(1.7) 208(100) 0 0.095
Ascaris lumbricoides 175(99.6) 1(0.6) 207(99.5) 1(0.5) 1
Taenia spp.egg 175(99.6) 1(0.6) 207(99.5) 1(0.5) 1

DISCUSSION

In the study, the patients who applied to the
internal  medicine outpatient clinic and
underwent parasite examination were evaluated
retrospectively and the patients were divided into
2 groups as those with chronic disease and
without chronic disease. As a chronic disease;
Those who had parasite examination for diabetes
mellitus, hypertension, chronic heart disease,
chronic heart failure, asthma, chronic obstructive
pulmonary disease, other chronic lung diseases,
chronic kidney failure, chronic liver failure,
goiter diseases, rheumatic diseases were
screened. Those who did not have parasite
examination and did not have chronic diseases
were also screened as a control group.
Kulik et al. investigated intestinal parasites in
stool samples taken from 86 dialysis patients and
146 healthy volunteers and found Blastocystis
spp in 18 people, Endolimax nana in 14 people,

and Cryptosporidium spp and Entamoeba coli in

4 people. The frequency of parasites in patients
undergoing dialysis was found to be 45.1%, and
it was recommended that Blastocystis spp and
Cryptosporodium spp should not be ignored in
routine controls (5). Kumar et al. analyzed stool
samples from 160 HIV-positive patients and
looked for intestinal parasites. Stool samples
were taken from 59 patients with chronic
diarrhea, 50 patients without diarrhea, HIV
positive patients and 41 patients with acute
diarrhea. Parasites were detected in 39% of those
diagnosed with diarrhea and 14% in those who
did not. Cryptosporidium spp was found in 7
patients with chronic diarrhea, 28 patients with
diarrhea and dialysis were included in the study,
and parasites were seen in 78.6% of these
patients. G. intestinalis 17.9%, Cryptosporidium
spp 10.7%, E. histolytica 7.1%, Microsporodia
spp 10.7%, E. coli 7.1% (6). Tiirk¢apar et al.
investigated the frequency of Cryptosporidium in

74 dialysis patients and 50 healthy volunteers
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using the MAF method. 15 (20.3%)
Cryptosporidium spp. oocysts were detected in
74 patients (7). Ferrerira et al. analyzed 330
samples from 110 chronic hemodialysis patients
and found E. histolytica/E. dispar in 9 patients,
G. intestinalis in 1 patient, Strongyloides
stercoralis in 2 patients, E. nana in 6 patients,
and E. coli in 11 patients (8). In a study
conducted in patients receiving hemodialysis
treatment, Cryptosporidium spp. they found (9).
In another study conducted in diabetic patients,
Cryptosporidium spp was found in 12.9% (10).
Abaza et al. examined 427 stool samples from
patients with malignancy, diabetes,
corticosteroid therapy, and renal failure and
detected parasites in 23% of them. It was seen in
28.8% of patients with kidney failure and 8% of
diabetics. intestinalis
(10.3%), E. histolytica (7%), Cryptosporidium

spp (6.3%), Microsporodia (2.3%), S. stercoralis

Of the parasites, G.

(0.7%) (11). Bagai et al. examined parasites in
stool samples from 10 cancer, 20 dialysis, 20
diabetic patients. In 50 stool samples, 40% of

Spp
Cryptosporidium spp. was detected in 25% of

Cryptosporidium found positive.
diabetic patients, 35% of dialysis patients, and
80% of cancer patients (12).

In this study, parasites were found in 130
patients with chronic disease. Common parasites
include Blastocystis spp. and Cryptosporidium
spp. and no significant difference was observed

between chronic diseases. Again in the study, a

significant difference was found between age,
marital and educational status and chronic
No difference was found between

the

diseases.

socio-demographic  characteristics  and
presence of parasites. This may be due to the
small number of patients with chronic diseases.

CONCLUSION

In the study, when the patients with and
without chronic diseases were compared, no
significant difference was found between the
incidence of parasites. However, it was
suggested that controlled studies should be
carried out by expanding the patient groups.
Again, frequently encountered  parasites
Blastocystis spp. and Cryptosporidium spp. is.

Cryptosporidium spp.. is a pathogenic parasite
and should be followed. In this direction, parasite
examination will be performed routinely in
chronic diseases, and the quality of life will be

increased by treating the parasites detected.
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Abstract

Thrombocytopenia is a very common hematological disorder that can be seen in many diseases such as splenomegaly
diseases, infectious diseases, microangiopathic hemolytic anemias (TTP, HUS) that may occur due to drugs and
malignant diseases infiltrating the bone marrow. Thrombocytopenia causes bleeding diathesis and causes petechial and
purpuric rashes on the skin and mucous membranes. The petechial eruptions seen in thrombocytopenia are generally
widespread throughout the body and are not limited to a single area. In this case report, we wanted to present a 78-year-
old patient with thrombocytopenia, who had a diffuse and intense petechial rash on the anterior chest wall secondary to
thrombocytopenia but did not have petechiae in other parts of the body.

Key Words: Localized petechial rash, thrombocytopenia, multiple myeloma

Trombositopenili Bir Hastada Gogiis On Duvarinda Lokalize Petesiler

Ozet

Trombositopeni, ilaglara, maling hastaliklarin kemik iligini infiltre etmesine bagli olusabilen, splenomegali yapan
hastaliklar, enfeksiydz hastaliklar, mikroanjiopatik hemolitik anemiler (TTP, HUS) gibi bircok hastaliklarda
goriilebilen, klinikte ¢ok sik rastlanilan hematolojik bir bozukluktur. Trombositopeni kanama diatezine neden olup cilt
ve mukozalarda petesial ve purpurik dokiintiilere neden olmaktadir. Trombositopenide goriilen petesial dokiintiiler
genellikle tiim viicutta yaygindir, tek bir bolgeye sinirlt degildir. Bu olgu sunumunda 78 yasinda trombositopenisi olan
ve trombositopeniye sekonder gégiis 6n duvarinda yaygin ve yogun petesial dokiintli olmasina ragmen viicudun diger
kisimlarinda petesisi olmayan hastay1 sunmak istedik.

Anahtar Kelimeler: Lokalize petesial dokiintii, trombositopeni, multiple myelom
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INTRODUCTION

Thrombocytopenia is defined as platelet count
less than 150 x 103 per pL (1). It may result from
decreased platelet  production, increased
destruction, splenic sequestration, dilution, or
intravascular aggregation (2). Increased platelet
destruction is the most common cause of
thrombocytopenia. It occurs when the rate of
exceeds the rate of

platelet destruction

production. Platelet destruction is due to

intracorporeal defects or extracorpuscular
disorders. Decreased platelet production occurs
in conditions that cause suppression of main cells
or megakaryocytes in the bone marrow, such as
myelosuppressive drugs, radiation, and aplastic
anemia. Megakaryocytic hypoplasia or aplasia,
ineffective thrombopoiesis, and defects in the
mechanisms controlling thrombopoiesis cause
decreased platelet production. Pure
megakaryocytic aplasia or thrombocytopenia due
to hypoplasia is a rare condition.
Amegakaryocytic thrombocytopenia is usually
associated with disturbances in other cell lines
such as macrocytosis or dyserythropoiesis.
Abnormal platelet distribution is seen as a result
of platelets being retained in the enlarged spleen
(3).

Patients with platelet counts greater than 50 x
103 per pL are usually asymptomatic. Patients
with platelet counts of 30 to 50 x 103 per uL
present as petechiae,

purpura, ecchymosis.

Bleeding can occur even with minimal trauma in

platelet counts from 10 to 30 x 103/uL. Platelet
count below 10 x 103 per puL may cause
and constitute a
(1,2). Although
thrombocytopenia is classically associated with

spontaneous  bleeding

hematological emergency

bleeding, there are conditions in which bleeding

and thrombosis may occur, such as
antiphospholipid syndrome, heparin-induced
thrombocytopenia, and thrombotic
microangiopathies.  Patients with isolated

thrombocytopenia without systemic disease most
likely have immune thrombocytopenia or drug-
induced thrombocytopenia. In stable patients
considered outpatient, the first step is to rule out
pseudothrombocytopenia by collecting blood in
a tube containing heparin or sodium citrate and
repeating the platelet count. If thrombocytopenia
is confirmed, the next step is to differentiate
acute  thrombocytopenia  from  chronic
thrombocytopenia by obtaining or reviewing
previous platelet counts. Hospitalization may be
required in patients with acute
thrombocytopenia. (2).

CASE

A 78-year-old male patient was being
followed up in the cardiology service because of
right heart failure and peripheral edema. Upon
detection of petechial rash in the physical
examination of the patient, internal medicine
consultation was requested. He was transferred to
the internal medicine service to investigate the

etiology of anemia and thrombocytopenia. In the
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patient's anamnesis, there were red-colored
rashes that occurred only on the chest and
anterior face for the last 6 months, which were
not found in other parts of the body. He had a
history of chronic obstructive pulmonary disease,
congestive heart failure, and atrial fibrillation. In
her family history, the mother had hypertension.
On physical examination, arterial blood pressure:
120/70
Respiratory rate: 18/minute, Fever: 36.7 C. On

mmHg, Heart rate: 85/minute,
general inspection, the patient was pale and
orthopneic. Conjunctivae were pale on head and
neck examination. In the respiratory system
examination, petechial eruptions were found on
the anterior chest wall, covering the entire
anterior chest. There was no petechial purpuric
rash elsewhere on the body. (Figure 1) On
auscultation, there were rales and rhonchi in the
lower zones of the lung.

No pathology was detected in the abdominal
examination. Extremity examination revealed
pretibial edema (Figure, 2). In the whole-body
inspection examination, no petechial rash was
found in any part of the body except the anterior
chest wall. In the results of the blood analysis,
Hg: 9.4 g/dl, MCV: 104 fL, platelet: 47 103/ uL,
BK: 8.22 103/uL, BUN: 59 g/dl, CRE: 1.97
mg/dl, AST: 28 U/L, ALT: 13 U/L, INR: 1.38
sedimentation: 95 /hour. Folate and vitamin B12
levels were normal. Peripheral smear was

performed from the patient with

thrombocytopenia. Normochromic macrocytic

erythrocytes were seen. No schistositis was
observed. The platelet count was calculated as
40,000. The white blood cell
consistent with the blood count and no atypical

count was

cells were seen. Dermatology consultation was
requested for petechial eruptions on the anterior
chest wall. Dermatology stated that the image is
secondary to thrombocytopenia and that the
petechial image can be seen in isolation in some
skin structures. Biopsy was not considered
necessary by the dermatologist for the patient
with thrombocytopenia and petechia purpuric
rash. Thoracic computed tomography (CT) and
abdominal CT were performed in the patient
No

malignant focus was found in the thorax and

whose malignancy was investigated.
abdominal CT results. In the magnetic resonance
imaging (MRI) requested from the patient, in the
MRI of the pelvis; A suspicious image was
of with

heterogeneous medullary signals in the femoral

detected in terms metastases
head and neck. The patient was consulted to
hematology. Serum protein electrophoresis and
immunofixation were sent from the patient with
suspected multiple myeloma, and bone marrow
biopsy was performed. PET-CT was planned for
the patient. As a result of serum protein
electrophoresis, beta-2 globulin was detected as
32% (3.2-6.5). Monoclonal M protein was seen
in serum protein electrophoresis.

In PET-CT, "Hypermetabolic mass lesion

(malignancy?) in the right scapula that is
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destroying the coracoid process. A 10 mm
hypermetabolic lymph node (inflammatory
pathologies? metastasis?) in the left axilla. 17x12
and 11x11 mm hypermetabolic nodular lesions
(inflammatory pathologies?) in the left lung
upper The

possibility of malignancy cannot be completely

lobe apicoposterior segment.

excluded. Minimal hypermetabolic irregular
density increase areas (inflammatory/sequelae
changes?) were observed in both lungs, the most
prominent being in the lower lobe superior

segments, which had a nodular appearance in

places”.

Figre 1. Ahterlor Chest Wal of Patient with Localized
Petechial Rash

A diagnosis of multiple myeloma was made in
the patient whose bone marrow biopsy revealed
plasma cell infiltration.

Figure 2. Legs of A Patient with A Localized Petechial
Rash (An Area of Body Parts Without a Rash)

DISCUSSION

Petechiae, purpura and ecchymosis; are skin
lesions that occur as a result of extravasation of
erythrocytes and erythrocyte products. These
lesions are called petechiae when they are
smaller than 2 mm, purpura when they are 2-10
mm in size, and ecchymosis when they are larger

than 1 cm (4). Petechiae occurring after
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thrombocytopenia are generally common and are
not localized.

There are case reports of localized petechial
eruptions in the literature. st. Clair et al. reported
a petechial rash due to acutely ruptured dermal
capillaries in the distal extremity following the
application of a tourniquet-like force to one
extremity. It is mentioned that this condition,
called the Rumpel-Leede (R-L) phenomenon, is
a rare condition in which dermal capillaries
rupture acutely after a tourniquet-like force is
In another

that R-L

applied to an extremity (5).

publication, it was mentioned
phenomenon may develop after tourniquet
application due to an underlying vascular
disease. It is mentioned that some diseases may
be a risk factor for the R-L phenomenon and may
predispose to dermal capillary fragility. The
Rumpel-Leede phenomenon has been noted in
patients with diabetes mellitus, acute or chronic
hypertension, and thrombocytopenia (6).

Again, Lee et al. reported that healthy infants
with localized purpura and/or petechiae without
fever are more likely to have a benign etiology.
They mentioned that the possible cause of
localized petechiae may be due to a tourniquet
case (diaper as an example) (7). Boureau et al.
reported that Staphylococcus aureus infection
caused localized vascular purpura in the right leg
7 years after vascular prosthesis was inserted.

They mention that this case is a rare complication

that occurs as an acute infection 7 years after the
primary surgery (8).

Bhalla et al.'s skin biopsy of a purpuric lesion
localized on the arm in a patient with pityriasis
rosea; They found that there was an acanthotic
epidermis with mild hyperkeratosis, mild
spongiosis and parakeratosis (9).

In another publication by Amlie-Lefond et al.,
they described a 13-year-old female patient with
right frontal high-grade glioma and complex
partial seizures who developed localized purpura
after 23 months of monotherapy with an
antiepileptic agent, lamotrigine. This case study
is the second report of localized purpura after
long-term lamotrigine therapy, suggesting that
this may be an atypical lamotrigine-induced drug
reaction. (10)

CONCLUSION

Localized thrombocytopenia cases in different
conditions have been mentioned in the literature
and different mechanisms for their formation
have been explained. In our case, unlike these, a
patient with thrombocytopenia developed as a
result of multiple myeloma bone marrow
infiltration had atypical petechiae rash that
developed only on the anterior chest wall.
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Abstract

Thrombocytopenia is a very common hematological disorder that can be seen in many diseases such as splenomegaly
diseases, infectious diseases, microangiopathic hemolytic anemias (TTP, HUS) that may occur due to drugs and
malignant diseases infiltrating the bone marrow. Thrombocytopenia causes bleeding diathesis and causes petechial and
purpuric rashes on the skin and mucous membranes. The petechial eruptions seen in thrombocytopenia are generally
widespread throughout the body and are not limited to a single area. In this case report, we wanted to present a 78-year-
old patient with thrombocytopenia, who had a diffuse and intense petechial rash on the anterior chest wall secondary to
thrombocytopenia but did not have petechiae in other parts of the body.
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hastaliklar, enfeksiydz hastaliklar, mikroanjiopatik hemolitik anemiler (TTP, HUS) gibi bircok hastaliklarda
goriilebilen, klinikte ¢ok sik rastlanilan hematolojik bir bozukluktur. Trombositopeni kanama diatezine neden olup cilt
ve mukozalarda petesial ve purpurik dokiintiilere neden olmaktadir. Trombositopenide goriilen petesial dokiintiiler
genellikle tiim viicutta yaygindir, tek bir bolgeye sinirlt degildir. Bu olgu sunumunda 78 yasinda trombositopenisi olan
ve trombositopeniye sekonder gégiis 6n duvarinda yaygin ve yogun petesial dokiintli olmasina ragmen viicudun diger
kisimlarinda petesisi olmayan hastay1 sunmak istedik.
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INTRODUCTION

Thrombocytopenia is defined as platelet count
less than 150 x 103 per pL (1). It may result from
decreased platelet  production, increased
destruction, splenic sequestration, dilution, or
intravascular aggregation (2). Increased platelet
destruction is the most common cause of
thrombocytopenia. It occurs when the rate of
exceeds the rate of

platelet destruction

production. Platelet destruction is due to

intracorporeal defects or extracorpuscular
disorders. Decreased platelet production occurs
in conditions that cause suppression of main cells
or megakaryocytes in the bone marrow, such as
myelosuppressive drugs, radiation, and aplastic
anemia. Megakaryocytic hypoplasia or aplasia,
ineffective thrombopoiesis, and defects in the
mechanisms controlling thrombopoiesis cause
decreased platelet production. Pure
megakaryocytic aplasia or thrombocytopenia due
to hypoplasia is a rare condition.
Amegakaryocytic thrombocytopenia is usually
associated with disturbances in other cell lines
such as macrocytosis or dyserythropoiesis.
Abnormal platelet distribution is seen as a result
of platelets being retained in the enlarged spleen
(3).

Patients with platelet counts greater than 50 x
103 per pL are usually asymptomatic. Patients
with platelet counts of 30 to 50 x 103 per uL
present as petechiae,

purpura, ecchymosis.

Bleeding can occur even with minimal trauma in

platelet counts from 10 to 30 x 103/uL. Platelet
count below 10 x 103 per puL may cause
and constitute a
(1,2). Although
thrombocytopenia is classically associated with

spontaneous  bleeding

hematological emergency

bleeding, there are conditions in which bleeding

and thrombosis may occur, such as
antiphospholipid syndrome, heparin-induced
thrombocytopenia, and thrombotic
microangiopathies.  Patients with isolated

thrombocytopenia without systemic disease most
likely have immune thrombocytopenia or drug-
induced thrombocytopenia. In stable patients
considered outpatient, the first step is to rule out
pseudothrombocytopenia by collecting blood in
a tube containing heparin or sodium citrate and
repeating the platelet count. If thrombocytopenia
is confirmed, the next step is to differentiate
acute  thrombocytopenia  from  chronic
thrombocytopenia by obtaining or reviewing
previous platelet counts. Hospitalization may be
required in patients with acute
thrombocytopenia. (2).

CASE

A 78-year-old male patient was being
followed up in the cardiology service because of
right heart failure and peripheral edema. Upon
detection of petechial rash in the physical
examination of the patient, internal medicine
consultation was requested. He was transferred to
the internal medicine service to investigate the

etiology of anemia and thrombocytopenia. In the
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patient's anamnesis, there were red-colored
rashes that occurred only on the chest and
anterior face for the last 6 months, which were
not found in other parts of the body. He had a
history of chronic obstructive pulmonary disease,
congestive heart failure, and atrial fibrillation. In
her family history, the mother had hypertension.
On physical examination, arterial blood pressure:
120/70
Respiratory rate: 18/minute, Fever: 36.7 C. On

mmHg, Heart rate: 85/minute,
general inspection, the patient was pale and
orthopneic. Conjunctivae were pale on head and
neck examination. In the respiratory system
examination, petechial eruptions were found on
the anterior chest wall, covering the entire
anterior chest. There was no petechial purpuric
rash elsewhere on the body. (Figure 1) On
auscultation, there were rales and rhonchi in the
lower zones of the lung.

No pathology was detected in the abdominal
examination. Extremity examination revealed
pretibial edema (Figure, 2). In the whole-body
inspection examination, no petechial rash was
found in any part of the body except the anterior
chest wall. In the results of the blood analysis,
Hg: 9.4 g/dl, MCV: 104 fL, platelet: 47 103/ uL,
BK: 8.22 103/uL, BUN: 59 g/dl, CRE: 1.97
mg/dl, AST: 28 U/L, ALT: 13 U/L, INR: 1.38
sedimentation: 95 /hour. Folate and vitamin B12
levels were normal. Peripheral smear was

performed from the patient with

thrombocytopenia. Normochromic macrocytic

erythrocytes were seen. No schistositis was
observed. The platelet count was calculated as
40,000. The white blood cell
consistent with the blood count and no atypical

count was

cells were seen. Dermatology consultation was
requested for petechial eruptions on the anterior
chest wall. Dermatology stated that the image is
secondary to thrombocytopenia and that the
petechial image can be seen in isolation in some
skin structures. Biopsy was not considered
necessary by the dermatologist for the patient
with thrombocytopenia and petechia purpuric
rash. Thoracic computed tomography (CT) and
abdominal CT were performed in the patient
No

malignant focus was found in the thorax and

whose malignancy was investigated.
abdominal CT results. In the magnetic resonance
imaging (MRI) requested from the patient, in the
MRI of the pelvis; A suspicious image was
of with

heterogeneous medullary signals in the femoral

detected in terms metastases
head and neck. The patient was consulted to
hematology. Serum protein electrophoresis and
immunofixation were sent from the patient with
suspected multiple myeloma, and bone marrow
biopsy was performed. PET-CT was planned for
the patient. As a result of serum protein
electrophoresis, beta-2 globulin was detected as
32% (3.2-6.5). Monoclonal M protein was seen
in serum protein electrophoresis.

In PET-CT, "Hypermetabolic mass lesion

(malignancy?) in the right scapula that is
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destroying the coracoid process. A 10 mm
hypermetabolic lymph node (inflammatory
pathologies? metastasis?) in the left axilla. 17x12
and 11x11 mm hypermetabolic nodular lesions
(inflammatory pathologies?) in the left lung
upper The

possibility of malignancy cannot be completely

lobe apicoposterior segment.

excluded. Minimal hypermetabolic irregular
density increase areas (inflammatory/sequelae
changes?) were observed in both lungs, the most
prominent being in the lower lobe superior

segments, which had a nodular appearance in

places”.

Figre 1. Ahterlor Chest Wal of Patient with Localized
Petechial Rash

A diagnosis of multiple myeloma was made in
the patient whose bone marrow biopsy revealed
plasma cell infiltration.

Figure 2. Legs of A Patient with A Localized Petechial
Rash (An Area of Body Parts Without a Rash)

DISCUSSION

Petechiae, purpura and ecchymosis; are skin
lesions that occur as a result of extravasation of
erythrocytes and erythrocyte products. These
lesions are called petechiae when they are
smaller than 2 mm, purpura when they are 2-10
mm in size, and ecchymosis when they are larger

than 1 cm (4). Petechiae occurring after
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thrombocytopenia are generally common and are
not localized.

There are case reports of localized petechial
eruptions in the literature. st. Clair et al. reported
a petechial rash due to acutely ruptured dermal
capillaries in the distal extremity following the
application of a tourniquet-like force to one
extremity. It is mentioned that this condition,
called the Rumpel-Leede (R-L) phenomenon, is
a rare condition in which dermal capillaries
rupture acutely after a tourniquet-like force is
In another

that R-L

applied to an extremity (5).

publication, it was mentioned
phenomenon may develop after tourniquet
application due to an underlying vascular
disease. It is mentioned that some diseases may
be a risk factor for the R-L phenomenon and may
predispose to dermal capillary fragility. The
Rumpel-Leede phenomenon has been noted in
patients with diabetes mellitus, acute or chronic
hypertension, and thrombocytopenia (6).

Again, Lee et al. reported that healthy infants
with localized purpura and/or petechiae without
fever are more likely to have a benign etiology.
They mentioned that the possible cause of
localized petechiae may be due to a tourniquet
case (diaper as an example) (7). Boureau et al.
reported that Staphylococcus aureus infection
caused localized vascular purpura in the right leg
7 years after vascular prosthesis was inserted.

They mention that this case is a rare complication

that occurs as an acute infection 7 years after the
primary surgery (8).

Bhalla et al.'s skin biopsy of a purpuric lesion
localized on the arm in a patient with pityriasis
rosea; They found that there was an acanthotic
epidermis with mild hyperkeratosis, mild
spongiosis and parakeratosis (9).

In another publication by Amlie-Lefond et al.,
they described a 13-year-old female patient with
right frontal high-grade glioma and complex
partial seizures who developed localized purpura
after 23 months of monotherapy with an
antiepileptic agent, lamotrigine. This case study
is the second report of localized purpura after
long-term lamotrigine therapy, suggesting that
this may be an atypical lamotrigine-induced drug
reaction. (10)

CONCLUSION

Localized thrombocytopenia cases in different
conditions have been mentioned in the literature
and different mechanisms for their formation
have been explained. In our case, unlike these, a
patient with thrombocytopenia developed as a
result of multiple myeloma bone marrow
infiltration had atypical petechiae rash that
developed only on the anterior chest wall.
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Abstract

lodine deficiency is an important public health problem both in our country and around the world. lodine deficiency
and the health problems it causes, to the large-scale struggle involving health and aid organizations such as the World
Health Organization, United Nations Children's Fund (UNICEF), to accept 21 October as the Global Day for the
Prevention of lodine Deficiency Disorders to raise awareness, to carry out activities in this regard. however, it is still
common. lodine deficiency is seen in 40% of the world population, especially in rural areas. It affects people of all age
groups, including infants, pregnant women and children. Fighting iodine deficiency has become the policy of states. In
this regard, it has been decided to iodize table salt worldwide and in our country, and table salt has been iodized. In our
country, the necessary legal regulations for the mandatory iodization of all table salt were completed in July 1999 and
the use of iodized salt has been expanded since the 2000s. At the end of these struggles, iodine deficiency is slightly
reduced compared to the old data, but its frequency is still high. In this review, iodine, the causes of iodine deficiency,
its incidence, how it is evaluated, the health problems it causes, its treatment and struggle are mentioned.

Key Words: lodine Deficiency, lodine, Public Health problem

Iyot Eksikligi

Ozet

Iyot eksikligi hem iilkemizde hem de diinya ¢apinda énemli bir halk saglig1 sorunudur. Iyot eksikligi ve sebeb oldugu
saglik sorunlar Diinya Saglik Orgiitii, Birlesmis Milletler Cocuklara Yardim Fonu (UNICEF) vb saglk ve yardim
kuruluslarinin dahil oldugu genis ¢apli miicadeleye, farkindalik yaratmak icin 21 Ekim, Kiiresel Iyot Eksikligi
Bozukluklarin1 Onleme Giinii olarak kabul edilmesine, bu konuda faaliyetlerin yiiriitiilmesine ragmen hala sik
goriilmektedir. Ozellikle kirsal bolgeler olmak iizere diinya niifusunun % 40’mnda iyot eksikligi goriilmektedir. Infantlar,
gebeler ve ¢ocuklarda dahil olmak iizere tiim yas gruplarindaki insanlar1 etkilemektedir. Iyot eksikligi ile miicadele
devletlerin politikasi haline gelmistir. Bu konuda diinya ¢capinda ve iilkemizde sofra tuzlarinin iyotlanmasi karart alinmig
ve sofra tuzlar1 iyotlanmustir. Ulkemizde tiim sofra tuzlarinin zorunlu olarak iyotlanmas i¢in gerekli yasal diizenlemeler
Temmuz 1999'da tamamlanmis ve 2000'li yillardan itibaren iyotlu tuz kullanimi yayginlastirilmistir. Bu miicadeleler
sonunda eski verilerle karsilastirildiginda iyot eksikligi biraz azalmakla birlikte hala siklig1 fazladir. Bu derlemede iyot,
iyot eksikligi nedenleri, goriilme sikligi, nasil degerlendirildigi, sebeb oldugu saglik sorunlari, tedavisi ve miicadele
konusundan bahsedilmistir.
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INTRODUCTION

lodine deficiency is a global public health
problem. lodine deficiency is a health problem
that requires diagnosis and corrective measures
at the community level rather than the individual.
In different countries, to raise awareness about
iodine nutrition, information databases and a
website containing information were created (1).
In recent years, iodine deficiency has decreased
significantly with the iodization of salts. lodine
deficiency is mild to moderate (2).

What is iodine? What does iodine do in the
body?

lodine is a chemical element with an atomic
mass of 53. It is found in nature as iodide. A
significant amount of this element is found in the
oceans. Its concentration in the oceans is
approximately 50 pg/L. Iodide from seawater is
oxidized to iodine. lodine evaporates into the
atmosphere. It then reaches the surface of soils
and plants with rain or as an aerosol or gas. (3).

lodine is necessary for the synthesis of thyroid
hormones. In addition, it acts as an antioxidant,
anti-proliferative and pro-apoptotic factor (2).
Since the body cannot produce iodine on its own,

it must be taken from outside. If iodine is

insufficiently  taken, thyroid hormone is
insufficiently produced. All clinical symptoms
and diseases that develop due to iodine
deficiency are due to hypothyroidism that
develops as a result of iodine deficiency.
Insufficient iodine intake and excess iodine
intake can cause thyroid diseases (1). lodine can
only be taken with iodine-containing or iodine-
added foods. A healthy adult body contains about
15-20 mg, of which 70-80% is stored in the
thyroid gland (4).

It is effective in the growth and development
period. It is necessary in the synthesis of thyroid
hormone. It strengthens our immune system. It
prevents the development of cancer. In iodine
deficiency, the risk of developing breast, thyroid
and prostate cancer increases. It also plays a role
in weight control. Weight gain is seen in people
with iodine deficiency (1)

What is iodine in?

The amount of iodine taken is directly
proportional to the amount of iodine in the
environment and in the diet (5). Seawater,
seaweed and saltpeter beds are naturally
occurring sources of iodine. It is estimated that
more than one third of the world's population
living in mountainous regions is iodine deficient.
Seafood, eggs, and dairy products are important
iodine-containing nutrients (6). Cod, salmon,
wheat bran, broccoli, pea seeds, and nuts are also
iodine-rich foods (7). It is seaweed that contains

the most iodine (6). The main source of iodine in
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iodine-deficient areas is iodized salts. The
fortification of food products with iodine has
contributed to a reduction in the once common
incidence of goiter and hypothyroidism (8)

What is the daily iodine requirement?

lodide is required for thyroid hormone
synthesis. The thyroid gland needs about 52 mcg
of iodide per day in order to synthesize sufficient
T4. Severe iodine deficiency develops when
iodine intake is consistently <20 mcg/day. (1).

The World Health Organization (WHO)
recommends the following daily iodine intake
9):

*90 mcg/day of iodine for infants and children
up to 5 years old

*120 mcg/day for children ages 6 to 12

*150 mcg/day for children >12 years old and
adults

*250 mcg/day during pregnancy and lactation

Maternal T4 production increases in order to
maintain the euthyroid state during pregnancy.
Therefore, pregnant women have a high need for
iodine. Severe maternal iodine deficiency during
pregnancy leads to a decrease in maternal T4
production. When maternal T4 is insufficient, T4
crossing the placenta decreases and fetal
hypothyroidism result.

develops as a

Neurological development of the baby is
impaired in fetal hypothyroidism (9). With an
average of 2 g of iodized salt, the person's daily

iodine needs are met. (1)

33

Evaluation of the amount of iodine in the
body

lodine deficiency is defined as mean urinary
iodine concentration <100-299 mcg/L for
children and non-pregnant adults and <150-249
mcg/L for pregnant women.

The degree of iodine deficiency is determined
by mean urinary iodine concentrations.

* Mild iodine deficiency below 50 to 99
mcg/L

*Moderate iodine deficiency between 20 and
49 mcg/L

* Severe iodine deficiency below <20 mcg/L
(9,10) (table 1)

An average daily intake of 150 mcg of iodine
corresponds to an average urinary iodine
concentration of 100 mcg/L. (9)

How is the metabolism of iodine?

More than 90% of iodine is absorbed from the
stomach and duodenum as potassium iodide
(11,12). Circulating iodine is retained by the
thyroid gland and excess iodine is excreted in the
urine (12). Renal iodine excretion is fairly
constant. lodine intake of the thyroid gland varies
according to oral iodine intake and plasma
amount (13). When iodine intake is sufficient,
more than 10% of the absorbed iodine is not
taken up by the thyroid gland (5). When iodine
intake is low, iodine uptake by the thyroid gland
increases. This fraction may exceed 80% in
chronic iodine deficiency (14). More than 90% of

the iodine taken is excreted in the urine, and a
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very small amount of iodine is seen in the stool the thyroid as intermediates of the thyroxine

(5). Significant amounts of iodine are stored in synthesis pathway (12).

Tablo 1 Assessment of iodine nutrition based on urinary iodine concentrations (UIC) and grades of iodine deficiency
according to world Health Organization (WHO) (9)

UIC (pg/L)
Age Group e More than Adequate Inadequate Mild Moderate Severe
Adequate Insufficiency Insufficiency Insufficiency

adults and

school-age =300 100-299 =100 50-99 20-50 <20

children

EEEE >500 250-499 150-249 =150

women

factating 2100 <100

What happens in an excess of iodine? foods containing goitrogenic substances may

Sources of excess iodine include medications, exacerbate the effects of iodine deficiency (4).
radiographic contrast agents, and dietary In a study conducted in school-age children
supplements (algae, seaweed). In patients with aged 9-11 in 20 city centers in our country, the
endemic goiter and iodine deficiency, iodine rate of goiter was found to be 31.8%. It is
administration may suddenly increase thyroid reported that the prevalence of goiter should be
hormone production and cause hyperthyroidism. above 5% in order to declare goiter endemic in a
Administration of iodine in patients with region. After this study, the target of iodization
Hashimoto's  thyroiditis may trigger or of salts on a national scale was started. In our
exacerbate hypothyroidism (15). country, the necessary legal regulations for the

How Does lodine Deficiency Occur? What is mandatory iodization of all table salts were
the Frequency? completed in July 1999 and the use of iodized salt

The main source of iodine is soil. In our has been expanded since the 2000s (4).
country, since the soils, especially in the eastern In order to determine the iodine status 3-5
Black Sea region, are poor in iodine, its years after the prophylaxis with compulsory
deficiency is more common than in other regions. iodization in salts, to objectively evaluate the
lodine deficiency affects 40% of the world's amount of iodine reaching school-age children,
population. Additional factors that include iron, and to reevaluate its functionality in the iodized
selenium and vitamin A deficiencies, and eating salt production, market, and household chain, a

total of Urine samples was taken from 4,128
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school-age children and the concentration of
iodine in the urine was checked. As a result of the
study, in two of the 20 regions (Trabzon,
Kastamonu) urinary iodine concentrations
exceeded the adequate level of 100 pg/L; In
seven of them (Ankara, Samsun, Konya, Isparta,
Bayburt, Bursa, Edirne), although a significant
improvement was detected compared to the
values in 1997-1999, sufficient levels could not
be

deficiency still

reached and mild to moderate iodine

continued; there was no
significant change in seven regions (Aydin,
Burdur, Erzurum, Kayseri, Kiitahya, Bolu,
Erzincan); Unfortunately, significant decreases
were found in four regions (Corum, Van,
Diyarbakir, Malatya) compared to 1997-1999
values (4).

Erdogan et al. (16) In a study they conducted
in Turkey in 2007, they found severe iodine
deficiency in 7.2%, moderate in 20%, and mild
iodine deficiency in 19.3% of 900 school-age
children living in urban, rural and suburban
areas. In the same study, the amount of iodine in
900 salt samples was examined and it was
determined that there was enough iodine (iodine
content >15 ppm) in 508 samples (56.5%).
Erdogan et al. (16) reported that 27.8% had
moderate and severe iodine deficiency in Turkey.
They emphasized that this rate was better than
the results of the studies conducted in 1997 and
2002 (58% and 38.9%, respectively). As a result

of the study, they stated that iodine deficiency

has been solved to a large extent in urban areas,
and it continues to be an important problem in
rural areas.

What happens in iodine deficiency?

It is especially important during pregnancy
and infancy. If there is iodine deficiency in the
mother, it can cause miscarriage, stillbirth,
insufficient development of the fetus, increased
infant mortality rate, neurological disorders and
mental retardation in the baby. It can also lead to
the development of goiter and hypothyroidism in
the baby after birth. The most important cause of
preventable mental retardation in the world is
iodine deficiency. In adults with iodine
deficiency, the synthesis of thyroid hormones is
reduced. In order for thyroid hormones to be
synthesized, the thyroid gland enlarges and the
goiter disease, known among the people,

develops. However, according to studies
conducted in iodine deficiency, thyroid cancer,
infertility, heart failure, heart diseases,
neurological and psychiatric problems can be
seen in iodine deficiency (17).

When hypothyroidism develops in patients
with iodine deficiency, goiter formation, skin
dryness, fatigue, constipation, high cholesterol,
weight gain, chills, chills, depression, hair loss,
severe pain during menstruation can be seen (1).
In addition to causing thyroid diseases, metabolic
disorders and growth retardation, it can facilitate
the development of cancer. Correction of iodine

deficiency reduces the risk of malignancy (2).
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Diffuse and nodular goiter:

Goiter was first understood to be associated
with iodine deficiency in 1920. In one study,
goiter was treated and prevented by giving iodine
to children in an area endemic for goiter. After
this study, the use of iodized salt was started in
endemic areas and growth retardation due to
hypothyroidism was prevented. Goiter is the
most obvious result of iodine deficiency.
Reduction in iodine intake leads to decreased
production of T4 and T3. It increases the
secretion of thyroid stimulating hormone (TSH)
to normalize the production of T4 and T3 in the
body. TSH also stimulates the growth of the
thyroid gland, causing goiter. Goiter develops as
a compensatory response to iodine deficiency.

The goiter is diffuse at first and later becomes
nodular. Some cells in the thyroid follicles
multiply more than others and a nodule are
formed. Nodules may enlarge over time and may
undergo cystic degeneration, bleeding, and
calcification. Thus, in iodine-deficient areas,
children and adolescents often have diffuse
goiter, while adults living in iodine-deficient
areas for a long time have nodular goiter.

In iodine-deficient regions, the mean thyroid
volume at any age is significantly higher than in
other regions. For many people, goiter is just a
cosmetic issue. However, especially in older
adults, the goiter may compress the trachea or
esophagus or be so large that it delays the

recognition of concomitant thyroid cancer.

The role of iodine intake in thyroid cancer is
still of

deficiency in papillary thyroid cancer has

controversial.  Correction iodine

increased in many countries compared to

anaplastic and follicular thyroid cancer.
Therefore, it is thought that it will have a positive
effect on mortality by reducing the more
aggressive subtypes of thyroid cancer.
Hyperthyroidism
lodine deficiency increases the incidence of
Mild

is a common cause of toxic

nodular goiter. to moderate iodine
deficiency
multinodular goiter and hyperthyroidism.

Hypothyroidism

Hypothyroidism due to low iodine intake is
now rare. Adults with insufficient iodine intake
have hypothyroidism, clinical manifestations of
hypothyroidism, and often goiter.

Severe iodine deficiency during pregnancy

For the full development of the fetus, it is
necessary for the pregnant woman to receive an
optimal level of iodine. In the first 12 weeks of
pregnancy, the fetus is completely dependent on
maternal T4. Between 10-12 weeks of gestation,
fetal TSH is synthesized, and the fetal thyroid has
the ability to concentrate iodine and synthesize
iodothyronines. However, very little hormone
synthesis takes place between 18-20 weeks.
Continued maternal iodine deficiency during
these critical periods of fetal development and

after fetal thyroid development leads to persistent
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intellectual disability known as hypothyroidism
and, in its most severe form, cretinism.

Neonatal and infant mortality

Severe iodine deficiency increases neonatal
and infant mortality. This situation is reduced by
50% with adequate lodine supplementation. The
mechanism of this benefit is unknown. Babies
who develop hypothyroidism may be more prone
to infectious diseases.

Mild to moderate iodine deficiency during
pregnancy

The potential adverse effects of mild to
moderate iodine deficiency during pregnancy are
unclear.

Subclinical neurological defects

Minor neuropsychological defects have been
described in children born to mothers exposed to
mild to moderate iodine deficiency during
pregnancy. These defects can be detected with
appropriate neuropsychological testing.

In a UK study, children born to mothers with
urinary iodine concentrations below 150 mcg/g
during pregnancy had lower verbal intelligence
quotient (IQ), reading accuracy, and reading
scores than children born to mothers with urinary
iodine concentration >150 mcg/g. (18)

In Australia, children born to mothers with a
urinary iodine concentration <150 mcg/L during
pregnancy have had reductions in spelling,
grammar and English literacy test scores

compared to >150 mcg/L at 9 years of age. (19)

Hearing difficulty can also be another clinical
sign of iodine deficiency. For example, in a study
conducted with 150 school-age children in Spain,
goiter was found in 38 percent (20). An inverse
relationship between auditory hearing threshold
and urinary iodine excretion was seen in children
with goiter and mild to moderate iodine
deficiency. (ie, the greater the iodine deficiency,
the higher the auditory threshold)

What is the treatment?

In iodine deficiency, especially iodized salt
should be consumed at the table, and salt should
be added to the meal after cooking. The preferred
method to increase iodine intake in many
societies is iodization of salt. Salt iodination is
(22).
Alternatives are needed when salt iodization is

legally required in many countries
not practical. Effective options are iodized oil
(Lipiodol), iodized water and iodine tablets or
drops. Since water is a daily need like salt, it is
an occasional iodine tool (22) It is important to
consume seafood, milk and dairy products,
which are among the food’s rich in iodine. Pills
and iodine drops can be given as supplements.
People with suspected iodine deficiency should
avoid goitrogen foods. These include foods such
as cabbage, spinach, soy milk.

lodine Deficiency Awareness

It is known that 54 countries in the world have
iodine deficiency. Since the 1980s, the World
Health Organization (WHO) has been struggling

with iodine deficiency. In addition to the World
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Health Organization, the United Nations
Children's Fund (UNICEF) and the International
Council for Control of lodine Deficiency
Diseases (ICCIDD) have helped countries in the
use of iodized salt. The universal use of iodized
salt was adopted in 1993 and October 21st was
recognized as the Gobal lodine Deficiency
Disorders Prevention Day.

Global  lodine  Deficiency  Disorders
Prevention Day, Events are held every year with
the aim of raising awareness and emphasizing the
adequate use of iodine and its results (23).

CONCLUSION
Despite this, iodine deficiency still remains an
important issue in society. In order to raise
awareness of the society on this issue, more
individuals can be reached by mass media and by

organizing health education programs in schools.
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