
e-ISSN: 2687-4369

V o l u m e  7  N o  2               J u l y  2 0 2 5





hosted by

Tonsillectomy Indications and Complications: 10 Years of Experience
Perinatal Weight Gain and its Effect on Pregnancy and Neonatal Results
Screening of Renal Cell Carcinoma Cases in Pathology Reports
Nature or Nurture? Factors Influencing Newborn Weight
An Anatomy of a Fear: Clinical Outcomes of Measles-Mumps-Rubella Vaccination in Children with Egg
Allergy
Relationship Between TMPRSS6 Polymorphisms and Serum Iron Status in the Treatment of Iron
Deficiency Anemia in Subclinical Hypothyroidism: A Pilot Study
Comparison of BAR, BISAP and NEWS Scores in Predicting Mortality in Patients with Acute
Pancreatitis
Commentary on Prognostic Scoring Systems for Septic Patients in the Emergency Department

e-ISSN: 2687-4369

V o l u m e  7  N o  2               J u l y  2 0 2 5

https://dergipark.org.tr/tr/pub/phnx/issue/90645/1570322
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1570322
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1570322
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1570322
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1570322
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1570322
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1570322
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1570322
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1570322
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1570322
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1570322
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1570322
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1570322


PHOENIX MEDICAL JOURNAL 

A n k a  T ı p  D e r g i s i

Owner: İbrahim İKİZCELİ, E-mail: ikizceli@iuc.edu.tr   Phone: +90 850 346 0813
Address: Trump Tower, Kat: 4/405, İç Kapı No: 221, Mecidiyeköy Caddesi, No: 12, 34400, Şişli, Istanbul, TURKIYE

EDITOR IN CHIEF

İbrahim İKİZCELİ, 

EDITORS

Seda ÖZKAN,

Yusuf YÜRÜMEZ, 

Afşın İPEKCİ, 

FIELD EDITORS

Surgical Medical Sciences

 Erdoğan M. SÖZÜER, 

Internal Medical Sciences

Selman ÇELEBİ, 

Basic Medical Sciences

Ahmet ÖZAYDIN, 

PUBLISHING BOARD

Salim SATAR, 

Fatih Yılmaz TOPAL, 

Fatih ÇAKMAK, 

Banu KARAKUŞ YILMAZ, 

Kübra HAMZAOĞLU CANBOLAT,

ENGLISH LANGUAGE ADVISOR

Fatma AKINCI, 

İsmail DENİZ, 

TURKISH LANGUAGE ADVISOR

Mehmet SEVEN, 

STATISTIC ADVISOR

Gökcan AMAN,  

Türker DEMİRTAKAN, 

Emergency Medicine, Istanbul

Emergency Medicine, Istanbul

Emergency Medicine, Sakarya

Emergency Medicine, Istanbul

General Surgery, Kayseri

Gatroenterologist, Antalya

Molecular Biology, Istanbul

Emergency Medicine, Adana

Emergency Medicine, Izmir

Emergency Medicine, Istanbul

Emergency Medicine, Alanya

Gynecology, Istanbul

Retired English Lecturer, Istanbul

Health Science, USA

Pediatrics, Istanbul

Statistical Analysis, United Kingdom 

Biostatistics, Istanbul

V o l u m e  7  N o  2               J u l y  2 0 2 5



Sevil KUŞKU KIYAK

Türkan İKİZCELİ

Aysel KALAYCI

Cemil KAVALCI

Deniz AKA SATAR

Halil İbrahim ÇAKMAK

Akif ERBİN

Bulut DEMİREL

Gamze NESİPOĞLU

Yonca Senem AKDENİZ

Mehmet Ali MALAS

Mehmet DOKUR

Mihriban GÜRBÜZEL

Muhammet SAYAN

Özlem GÜNEYSEL

Suna AVCI

Tuba ERDEM SULTANOĞLU

Umran Şumeyse ELBAHR

Seymur MAMMADOV

Ivan ABADZHİEV

Ali Erhan KAYALAR

Adem KARBUZ

Şükrü ÖZTÜRK

Emergency Medicine, Istanbul

Radiology and Organ Imaging, Istanbul

Epigenetics, Neurogenetics, Cytogenetic, Molecular Genetics,

Istanbul

Toxicology, Emergency Medicine, Health Sciences, Antalya

Histology and Embryology, Health Sciences, Adana

Information Modelling, Management and Ontologies, Information

Systems Philosophy, Research Methods and Theory, Pediatric

Surgery, Rize 

Urology, Istanbul

Emergency Medicine, Health Sciences, United Kingdom

Artificial Intelligence, Clinical Sciences, Philosophy of Artificial

Intelligence, Bioethics, Medical Ethics, Medical and Health Law,

Health Sciences, History of Medicine, Istanbul

Emergency Medicine, Istanbul

Anatomy, Health Sciences, Izmir

Emergency Medicine, Istanbul

Pathology, Istanbul

Oncologic Surgery, Thoracic Surgery, Health Sciences, Ankara

Toxicology, Emergency Medicine, Istanbul

Geriatrics and Gerontology, Istanbul

Physical Medicine and Rehabilitation, Düzce

Infectious Diseases,  Internal Diseases, Clinical Microbiology,

Epidemiology, Bahrain 

Cardiovascular Surgery, Azerbaijan

Obstetrics and Gynaecology, United Kingdom

Neurosurgery, Istanbul

Pediatric Infectious Diseases, İstanbul

Molecular Genetics,  Internal Diseases, Medical Genetics. İstanbul

EDITORIAL ADVISORY BOARD

Phoneix Medical Journal is licensed under a Creative Commons Attribution 4.0 International License

Phoenix Medical Journal has adopted an Open Access Policy. No fees will be charged for articles

submitted to our journal at any stage of the publication process. This policy facilitates broader

dissemination of scientific research, enhancing access to knowledge and providing greater visibility

for researchers.

PHOENIX MEDICAL JOURNAL 

A n k a  T ı p  D e r g i s i

V o l u m e  7  N o  2               J u l y  2 0 2 5

https://dergipark.org.tr/en/pub/@drsevilkusku
https://dergipark.org.tr/en/pub/@turkanuz
https://dergipark.org.tr/en/pub/@aykala
https://dergipark.org.tr/en/pub/@cemkavalci
https://dergipark.org.tr/en/pub/@denizakasatar1290.
https://dergipark.org.tr/en/pub/@96129612kayra
https://dergipark.org.tr/en/pub/@akif_erbin1982
https://dergipark.org.tr/en/pub/@bulutdemirel
https://dergipark.org.tr/en/pub/@gamze-nesipoglu
https://dergipark.org.tr/en/pub/@dryonca
https://dergipark.org.tr/en/pub/@mamalas
https://dergipark.org.tr/en/pub/@mdokur1
https://dergipark.org.tr/en/pub/@mihriban-gurbuzel
https://dergipark.org.tr/en/pub/@drmuhammetsayan
https://dergipark.org.tr/en/pub/@guneysel
https://dergipark.org.tr/en/pub/@sunavci
https://dergipark.org.tr/en/pub/@drtuba
https://dergipark.org.tr/en/pub/@drumranelbahr
https://dergipark.org.tr/en/pub/@seymur-mammadov
https://dergipark.org.tr/en/pub/@ivan-abadzhiev
https://dergipark.org.tr/en/pub/@ali-erhan-kayalar
https://dergipark.org.tr/en/pub/@mdokur1
https://dergipark.org.tr/en/pub/@mdokur1




Phoenix Medical Journal is a peer-reviewed scientific journal that
publishes retrospective, prospective, and experimental research articles,
review articles, case reports, editorial comments/discussions, and letters
to the editor. The journal aims to reach a broad audience, including both
national and international institutions and individuals.
We welcome original and up-to-date studies covering all fields of
medicine. Phoenix Medical Journal is published three times a year, in
March, July, and November. The official publication language is  
English.
Committed to scientific integrity and quality, Phoenix Medical Journal
ensures a rigorous and expeditious double-blind peer review process for
all submissions. Our goal is to complete the review process within a
scheduled time frame while maintaining high academic standards.
The authors assume full scientific responsibility for their
manuscripts.

AIM & SCOPE

PHOENIX MEDICAL JOURNAL 

A n k a  T ı p  D e r g i s i



MANUSCRIPT PREPARATION
Authors are encouraged to follow the following principles before submitting their article:

Research articles and article collections should not exceed 15 pages including the text, figures, tables, and references, while short
announcements and case report presentations should not be longer than 5 pages, image presentations should not exceed 500 words.
Author number for review articles should not exceed three.
Author numbers for case report presentations should not exceed five.
Author number for image presentations should not exceed three.
The reference number for image presentations should not exceed five.
Articles should be written with double space in 10 font size and right, left, upper and lower margins should all be 2,5 cm. writing style should
be Arial.
Manuscripts should have double-line spacing, leaving a sufficient margin on both sides.
Manuscripts should be written with Microsoft Word.
Abbreviations that are used should be defined in parenthesis where the full word is first mentioned.

Cover page (Title Page): The title of the article in Turkish and English, the names, surnames and titles of all authors, the name and city of the
institution they work for should be included on this page. Internationally valid "ORCID" information of all authors should be included. If the article
has been presented as a report at any meeting before, its place and date should be specified. The name, full address, telephone, fax, mobile
phone and e-mail information of the correspondence author must also be added to this page.
ARTICLE SECTIONS
The text file should include the title in Turkish, keywords, the title in English, keywords in English, abstract, the text of the article, references,
tables (only one table for one page) and figure legends (if any), respectively. Within the text file, the names of the authors, any information about
the institutions, the figures and images should be excluded.
Abstract:
In original articles; Turkish and English abstracts should be written with the title of the article. The abstract should reflect the article, give
important results and make a brief comment.
Abbreviations and references should not be used in the abstract. It should contain objective, material and method, results and conclusion
sections and should not exceed 250 words.
In case reports should not exceed 150 words.
In reviews should be unstructured and no longer than 250 words.
Keywords:

Keywords should be listed below the abstract.
They should be minimally 2 and maximally 6, and should written English.
The words should be separated by a semicolon (;), from each other.
English keywords should be appropriate to “Medical Subject Headings (MESH)” (www.nlm.nih.gov/mesh/MBrowser.html).
Turkish keywords should be appropriate to “Turkey Science Terms” (www.bilimterimleri.com).

Main text:
Main text in original articles; It should consist of Introduction, Materials and Methods, Results, Discussion and Conclusion sections.
In the introduction; the purpose of the article should be stated, the rationale of the study or observation should be summarized, only strictly
appropriate references should be given, and the subject should not be reviewed extensively.
In the Materials and Methods section; the study design, selection and description of cases, technical methods, materials and procedures, and
statistical methods used should be described.
Results section; Results should be presented in the text, tables and figures in logical order. In the text, all data in tables and / or figures should
not be repeated, only important results should be highlighted or summarized.
In the discussion section; the new and important aspects of the study and their results should be emphasized. Detailed data given in the
results sections should not be repeated. The conclusions and limitations of the study should be included in the discussion section. The results
should be linked to other relevant studies.
Case reports should include introduction, case (s) presentation, discussion, and conclusion sections.
The main text in reviews should include title, abstract, keywords, text and references.
References:
When cited, the latest and most recent publications should be preferred. All sources must be shown in the main text by numbering them where
appropriate. The authors are responsible for the correctness of the references. If possible, the DOI numbers of online articles that have been
cited before must be provided. Journal titles should be abbreviated according to journal abbreviations at Index Medicus/Medline/PubMed.
The journal has adopted the NLM style adopted by the US National Library of Medicine as the reference writing style. For source citation
examples, authors can refer to http://www.nlm.nih.gov/bsd/uniform_requirements.html.
When there are six or fewer authors, all author names should be listed. If there are seven or more authors, then the first six authors should be
put "et al." after writing. For writing in the text, Arabic numbers should be used in brackets when referring to sources in the main text for example
(1,2).
Reference styles for different publication types are shown in the following examples:
Journal article
1. Ercan S, Yazkan R, Kolcu G, Başer Kolcu M, Gülle K, Koşar A. Süleyman Demirel Üniversitesi Tıp Fakültesi Dergisi’nin Son 10 Yılının
Bibliyometrik Analizi. SDÜ Tıp Fakültesi Dergisi. 2019;26(2):123-129.
2. Akdeniz YS, Cakmak F, Ipekci A, Ikizceli I, Karatas KF, Berberoglu DB, et al. Videoscopic assisted retroperitoneal debridement in infected
necrotizing pancreatitis. Phnx Med J. 2020;9(2):156-159. DOI: 10.1080/13651820701225688.

AUTHORS GUIDELINES

PHOENIX MEDICAL JOURNAL 

A n k a  T ı p  D e r g i s i

http://www.nlm.nih.gov/mesh/MBrowser.html
http://www.bilimterimleri.com/


AUTHORS GUIDELINES
Book section
Ipekci A, Cakmak F, Akdeniz YS. Cell death: the significance of apoptosis. In: Ikizceli I, eds. International review of cytology. Istanbul: BTM;
2019. pp. 251–306.
Single authored book
Akdeniz YS. Health economics: fundamentals of funds. Istanbul: Kara Tren Yayınevi; 2019.
Editor(s) as author
Cakmak F, Ipekci A, editors. Mental health care for elderly people. Istanbul: Fatih Yayınevi; 2019.
Written at the meeting
Berberoglu D, Kocman AY, Cakmak K, Kanbakan A. Cannabinoids and pain. In: Ikızceli I, editor. Proceedings of the 10th World Congress on
Emergency; 2020Aug 17-22; Istanbul, IASP Press;2020. p. 437-68.
Thesis
Memoglu F. Acil Servise Başvuran 65 Yaş Üzeri Travma Hastalarının İncelenmesi. Cerrahpaşa Tıp Fakültesi: İstanbul Üniersitesi; 2019.
Text published in electronic format
U.S. Department of Health and Human Services: The Health Consequences of Involuntary Exposure to Tobacco Smoke: A Report of the
Surgeon General. Atlanta: U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, National Center for
Chronic Disease Prevention and Health Promotion, Office on Smoking and Health, 2006.
http://www.cdc.gov/tobacco/data_statistics/sgr/2006/pdfs/what-is-shs.pdf. Accessed 30 Nov 2014.
Tables, Figures, Pictures, and Graphics:

All tables, figures, pictures, and graphics should be cited at the end of the relevant sentence.
Each table, figure, picture and graphics should have a descriptive title. Arabic numbers should be preferred for tables, figures, pictures and
graphics.
Tables should be in the file where the article was submitted, should come after the references page, and each table should be written on a
separate page. Tables should be numbered according to the order of appearance in the text. Heading of the table should be placed above
the table. The descriptions and abbreviations should be placed under the table. Each table should be mentioned in the text.
Each of the figures, pictures and graphics must be uploaded as a separate image file (jpeg, tiff, png or gif) with a minimum of 300 DPI.
Heading of figures, pictures and graphics should be added to the end of the article.
The manuscripts containing color figures/pictures/tables would be published if accepted by the Journal. In the case of publishing colorful
artwork, the authors will be asked to pay extra printing costs.
All abbreviations used, must be listed in the explanation which will be placed at the bottom of each table, figure, Picture and graphic.
For tables, figures, pictures, and graphics to be reproduced relevant permissions need to be provided. This permission must be mentioned in
the explanation.
Pictures/photographs must be in color, clear and with appropriate contrast to separate details.

Conflict of interest: If any of the writers have a relationship based on self-interest, this should be explained.
Acknowledgment: Only acknowledge persons and institutions who have made substantial contributions to the study, but was not a writer of the
paper.
Ethical approval: Studies must comply with the Declaration of Helsinki (https://www.wma.net/what-we-do/medical-ethics/declaration-of-
helsinki/). Authors should indicate the date and number of ethics committee approval they received for their work requiring ethics committee
approval, and from which institution it was obtained in the materials and methods section.
Copyright transfer form: The accepted article will be licensed under a Creative Commons Attribution 4.0 International License. All rights after
the first publication belong to the author. All manuscripts submitted must be accompanied by the “Copyright Transfer Form” that is available in
www.acilx.com/en
Submission of manuscripts: Phoenix Medicel Journal only accepts manuscripts submitted online from the website at
https://dergipark.org.tr/tr/pub/phnx. All articles must be sent from the system accessed by clicking the "Submit Article" icon at the relevant
address.

Checklist for Submitted Articles:
Articles must be complete. They must include the following:

Title Page
Article sections
Turkish and English titles
Abstract (250 words) (Turkish and English)
Keywords (minimum 3; maximum 6)
Article divided into appropriate sections
Complete and accurate references and citations
List of references styled according to “journal requirements”
All figures (with legends) and tables (with titles) cited.
"Copyright Transfer Form" signed by all authors.

The evaluation process will not be initiated for manuscripts that do not meet the above conditions.

PHOENIX MEDICAL JOURNAL 

A n k a  T ı p  D e r g i s i

https://www.saglikciyiz.com.tr/images/FotoGaleri/2392_copright-transfer-form-466.jpg
http://www.acilx.com/en
https://www.saglikciyiz.com.tr/images/FotoGaleri/2392_copright-transfer-form-466.jpg


CONTENTS

ORIGINAL ARTICLE
Tonsillectomy Indications and Complications: 10 Years of Experience
Tonsillektomi Endikasyon ve Komplikasyonları: 10 Yıllık Deneyim
Saime Güzelsoy Sağıroğlu, Hamza Aydın, Ömer Faruk Çınar, Muhammed Gazi Yıldız, İsrafil Orhan

Perinatal Weight Gain and its Effect on Pregnancy and Neonatal Results
Perinatal Kilo Alımının Gebelik Süreci ve Yenidoğan Üzerine Etkileri
Kamuran Suman , Ebru Gök, Musa Büyük, Zafer Bütün, Pınar Bütün, Murat Suman

Screening of Renal Cell Carcinoma Cases in Pathology Reports
Renal Hücreli Karsinom Vakalarının Patoloji Raporlarında Taranması
Mihriban Gürbüzel, Ayşe Sena Mavuş

Nature or Nurture? Factors Influencing Newborn Weight
Doğa mı, Yetiştirme mi? Yenidoğan Kilosunu Etkileyen Faktörler
Kamuran Suman, Ebru Gök, Nihal Durmaz, Murat Suman 

57-61

62-65

66-69

70-73

PHOENIX MEDICAL JOURNAL 

A n k a  T ı p  D e r g i s i

V o l u m e  7  N o  2               J u l y  2 0 2 5

https://dergipark.org.tr/tr/pub/phnx/issue/90645/1570322
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1570322
https://dergipark.org.tr/tr/pub/@ssaime
https://dergipark.org.tr/tr/pub/@mihriban-gurbuzel
https://dergipark.org.tr/tr/pub/@hamza-aydin-01
https://dergipark.org.tr/tr/pub/@mihriban-gurbuzel
https://dergipark.org.tr/tr/pub/@dr.farukcinar
https://dergipark.org.tr/tr/pub/@mihriban-gurbuzel
https://dergipark.org.tr/tr/pub/@mgyctf23
https://dergipark.org.tr/tr/pub/@mihriban-gurbuzel
https://dergipark.org.tr/tr/pub/@israfil.orhan
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1510183
https://dergipark.org.tr/tr/pub/@kamuransuman
https://dergipark.org.tr/tr/pub/@kamuransuman
https://dergipark.org.tr/tr/pub/@hilal-yalcin
https://dergipark.org.tr/tr/pub/@ebrusmngok
https://dergipark.org.tr/tr/pub/@hilal-yalcin
https://dergipark.org.tr/tr/pub/@drmusabuyuk
https://dergipark.org.tr/tr/pub/@hilal-yalcin
https://dergipark.org.tr/tr/pub/@drzaferbutun
https://dergipark.org.tr/tr/pub/@hilal-yalcin
https://dergipark.org.tr/tr/pub/@pinar-butun
https://dergipark.org.tr/tr/pub/@hilal-yalcin
https://dergipark.org.tr/tr/pub/@muratsuman
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1570322
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1570322
https://dergipark.org.tr/tr/pub/@mihriban-gurbuzel
https://dergipark.org.tr/tr/pub/@mihriban-gurbuzel
https://dergipark.org.tr/tr/pub/@osman-sagsoz
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1520305
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1520305
https://dergipark.org.tr/tr/pub/@kamuransuman
https://dergipark.org.tr/tr/pub/@nuluferkilic23
https://dergipark.org.tr/tr/pub/@ebrusmngok
https://dergipark.org.tr/tr/pub/@nuluferkilic23
https://dergipark.org.tr/tr/pub/@nihal-durmaz
https://dergipark.org.tr/tr/pub/@nuluferkilic23
https://dergipark.org.tr/tr/pub/@muratsuman
https://dergipark.org.tr/tr/pub/@nuluferkilic23


An Anatomy of a Fear: Clinical Outcomes of Measles-Mumps-Rubella Vaccination in Children with Egg
Allergy
Bir Korkunun Anatomisi: Yumurta Alerjisi Olan Çocuklarda Kızamık-Kabakulak-Kızamıkçık Aşılamasının Klinik
Sonuçları
Halil Alkaya  , Uğur Altaş , Seda Çevik , Zeynep Meva Altaş , Mehmet Yaşar Özkars

Relationship Between TMPRSS6 Polymorphisms and Serum Iron Status in the Treatment of Iron
Deficiency Anemia in Subclinical Hypothyroidism: A Pilot Study
Subklinik Hipotiroidizmde Demir Eksikliği Anemisinin Tedavisinde TMPRSS6 Polimorfizmleri ile Serum Demir
Durumu Arasındaki İlişki: Pilot Çalışma
Nurten Bahtiyar, Birsen Aydemir, Deniz Ahmet Cinemre, Güneş Cihan Cinemre, Cengiz Karacaer, 
Leyla Sevinç Afşar, Fatma Behice Serinkan

Comparison of BAR, BISAP and NEWS Scores in Predicting Mortality in Patients with Acute Pancreatitis
Akut Pankreatitli Hastalarda Mortaliteyi Öngörmede BAR, BISAP ve NEWS Skorlarının Karşılaştırılması
Mustafa Kürşat Ayrancı, Sami Ataman , Kadir Küçükceran, Mustafa Doğru, Mehmet Ali Çimen

LETTER TO THE EDITOR 
Commentary on Prognostic Scoring Systems for Septic Patients in the Emergency Department
Acil Serviste Sepsisli Hastaların Prognozuna Yönelik Skorlama Sistemleri Üzerine Yorumlar
Uğur Kahveci

75-77

78-84

85-90

91-92

CONTENTS

PHOENIX MEDICAL JOURNAL 

A n k a  T ı p  D e r g i s i

V o l u m e  7  N o  2               J u l y  2 0 2 5

https://dergipark.org.tr/tr/pub/phnx/issue/90645/1520305
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1520305
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1543230
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1543230
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1543230
https://dergipark.org.tr/tr/pub/@halil-alkaya
https://dergipark.org.tr/tr/pub/@halil-alkaya
https://dergipark.org.tr/tr/pub/@a.aytac
https://dergipark.org.tr/tr/pub/@a.aytac
https://dergipark.org.tr/tr/pub/@druguraltas
https://dergipark.org.tr/tr/pub/@a.aytac
https://dergipark.org.tr/tr/pub/@sedacevik
https://dergipark.org.tr/tr/pub/@a.aytac
https://dergipark.org.tr/tr/pub/@zmeva90
https://dergipark.org.tr/tr/pub/@a.aytac
https://dergipark.org.tr/tr/pub/@myozkars
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1520305
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1520305
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1520305
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1543230
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1543230
https://dergipark.org.tr/tr/pub/@nurtenb
https://dergipark.org.tr/tr/pub/@halil-alkaya
https://dergipark.org.tr/tr/pub/@b_aydemir
https://dergipark.org.tr/tr/pub/@halil-alkaya
https://dergipark.org.tr/tr/pub/@deniz-ahmet-cinemre
https://dergipark.org.tr/tr/pub/@halil-alkaya
https://dergipark.org.tr/tr/pub/@gunes-cihan-cinemre
https://dergipark.org.tr/tr/pub/@halil-alkaya
https://dergipark.org.tr/tr/pub/@karacaerc
https://dergipark.org.tr/tr/pub/@halil-alkaya
https://dergipark.org.tr/tr/pub/@halil-alkaya
https://dergipark.org.tr/tr/pub/@biochemistry1.
https://dergipark.org.tr/tr/pub/@halil-alkaya
https://dergipark.org.tr/tr/pub/@fatma-behice-serinkan-cinemre
https://dergipark.org.tr/tr/pub/@mustafakursatayranci
https://dergipark.org.tr/tr/pub/@sami-ataman
https://dergipark.org.tr/tr/pub/@kadirkucukceran
https://dergipark.org.tr/tr/pub/@mustafa-dogru-837823
https://dergipark.org.tr/tr/pub/@mehmet-ali-cimen
https://dergipark.org.tr/tr/pub/phnx/issue/90645/1604723
https://dergipark.org.tr/tr/pub/@ugur-kahveci
https://dergipark.org.tr/tr/pub/@ugur-kahveci




DOI:10.38175/phnx.1567021

Cite as: 
Güzelsoy  Sağıroğlu S, Aydın H, Çınar ÖF, 
Yıldız MG, Orhan İ. Tonsillectomy Indications 
and Complications: 10 Years of Experience. 
Phnx Med J. 2025;7(2):57-61.

Correspondence:
Saime Güzelsoy Sağıroğlu, Department of 
Otorhinolaringology, Faculty of Medicine, 
Kahramanmaraş Sütçü İmam University, Avşar 
Campus, 46100, Kahramanmaraş, Türkiye.

E mail: ssguzelsoy@hotmail.com

Received:   October 15, 2024
Accepted:  April 15, 2025
Online Published:   July, 11, 2025

ORIGINAL ARTICLE

Tonsillectomy Indications and Complications: 10 Years of Experience
Tonsillektomi Endikasyon ve Komplikasyonları: 10 Yıllık Deneyim

Saime Güzelsoy Sağıroğlu                  Hamza Aydın                  Ömer Faruk Çınar                  

Muhammed Gazi Yıldız                  İsrafil Orhan
Department of Otolaryngology and Head and Neck Surgery, Kahramanmaraş Sütçü İmam University Faculty of Medicine, Kahramanmaraş, Türkiye

ABSTRACT
Objective: In this study, tonsillectomy indications and post-tonsillectomy complications were 
discussed in the light of the literature.
Material and Method: A retrospective file review of 775 patients who underwent tonsillectomy was 
performed between January 2014 and January 2024. Demographic data, preoperative indications, 
perioperative and postoperative complications of the patients were accessed from hospital records.
Results: Of the 775 patients who underwent tonsillectomy, 459 (59.2%) were male and 316 (40.8%) 
were female. Of the 630 pediatric patients, 404 (64.1%) were operated on for obstruction, 209 
(33.1%) for recurrent tonsillitis, 11 (1.7%) for suspected malignancy, and 6 (0.9%) for Periodic 
Fever-Aphthous-Stomatitis-Pharyngitis-Adenitis (PFAPA) Syndrome. Of the 145 adult patients, 
67 (46.2%) were operated on for recurrent tonsillitis, 39 (26.9%) for obstruction, 32 (22.1%) for 
suspected malignancy, 4 (2.7%) for peritonsillar abscess, and 3 (2.1%) for chronic caseous tonsillitis. 
In the postoperative period, bleeding was detected in 18 (2.8%) of 630 pediatric patients and oral 
intake disorder was detected in 4 (0.6%). Postoperative bleeding complications were observed in 15 
(10.3%) of 145 adult patients.
Conclusion: In our study, obstruction was seen as the primary indication for surgical intervention 
in the pediatric patient group, while infectious causes were seen in the adult patient group. The most 
common complication was bleeding. Tonsillectomy is an operation in which good planning of surgical 
indications and good postoperative follow-up are important.
Key Words: Tonsillectomy, Indication, Complication, Bleeding

ÖZET
Amaç: Tonsillektomi, Kulak Burun Boğaz hekimlerinin en sık uyguladığı ameliyatlardandır. Bu 
çalışmada, tonsillektomi endikasyonları, tonsillektomi sonrası görülen komplikasyonlar literatür 
eşliğinde tartışıldı
Yöntem ve Gereç: Ocak 2014 ile Ocak 2024 arasında bademcik ameliyatı geçiren 775 hastanın 
retrospektif dosya incelemesi yapıldı. Hastaların demografik verilerine, ameliyat öncesi 
endikasyonlarına, ameliyat sırasındaki ve ameliyat sonrası komplikasyonlara hastane kayıtlarından 
ulaşıldı.
Bulgular: Tonsillektomi yapılan 775 hastanın 459’u (%59,2) erkek, 316’sı (%40,8) kadın idi. 630 
pediatrik hastanın 404’ü (%64,1) obstrüksiyon, 209’u (%33,1) rekürren tonsillit, 11’i (%1,7) malignite 
şüphesi ve 6’sı (%0,9) PFAPA sendromu nedeniyle opere edildiği saptanmıştır. Yetişkin 145 hastanın 
67’si (%46,2) rekürren tonsillit, 39’u (%26,9) obstrüksiyon, 32’si (%22,1) malignite şüphesi, 4’ü 
(%2,7) peritonsiller apse ve 3’ü (%2,1) kronik kazeöz tonsillit nedeniyle opere edildiği saptanmıştır. 
630 pediatrik hastanın 18’inde (%2,8) kanama ve 4’ünde (%0,6) oral alım bozukluğu saptanmıştır.
Sonuç: Çalışmamızda pediatrik hasta grubunda obstrüksiyon, yetişkin hasta grubunda enfeksiyöz 
nedenlerin operasyon endikasyonları arasında ilk sırada olduğu görülmüştür. Komplikasyonlardan 
da kanama daha sık saptanmıştır. Bu ameliyatın, cerrahi endikasyonun iyi planlanmasının ve 
postoperatif takibin iyi yapılmasının önemli olduğu operasyonlardan biri olduğunu düşünüyoruz.
Anahtar Kelimeler: Tonsillektomi, Endikasyon, Komplikasyon, Kanama
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INTRODUCTION
Tonsillectomy is among the most common surgical procedures 
performed. Numerous studies have been conducted regarding 
the indications and complications associated with pediatric 
tonsillectomy; however, the literature on tonsillectomy in 
adults is limited. Tonsillectomy alone is rarely performed in 
children under three years of age, while adenoidectomy alone 
is seldom performed in individuals over 14 years of age. The 
rate of adenoidectomy is approximately 1.5 times higher 
in men than in women, whereas the rate of tonsillectomy 
is approximately one-third higher in women than in men 
(1,2) . Historically, the leading indication for tonsillectomy 
in the pediatric population has been recurrent/chronic 
tonsillitis. However, as the use of antibiotics has become 
more widespread, the surgical indication has shifted toward 

the relief of upper respiratory tract obstruction (3). In contrast 
to the pediatric population, the most common indication for 
tonsillectomy in adults is likely recurrent/chronic tonsillitis, 
possibly due to higher rates of antibiotic failure caused by 
resistant bacteria (4).
Although tonsillectomy is a frequently performed surgical 
procedure, its indications remain a topic of debate due to 
factors such as cost, impact on quality of life, postoperative 
complications, and potential psychological trauma. The 
literature has defined the accepted absolute and relative 
indications for tonsillectomy (5). The absolute indications 
include tonsil cancer, severe airway obstruction in the 
oropharynx due to tonsil hypertrophy, and persistent tonsil 
bleeding. Recurrent acute tonsillitis, chronic tonsillitis, and 
recurrent peritonsillar abscess or phlegmon are other relative 
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indications. Additionally, the Paradise criteria have been 
defined for patients planned for tonsillectomy due to chronic 
and/or recurrent infections (6). However, the main issue in 
selecting patients for tonsillectomy lies in the variability of 
these criteria, which depend on the medical history provided 
by the patients and/or their families, as well as how frequently 
the physician evaluates the patient. This makes the indication 
for tonsillectomy more relative and potentially subject to 
change.
Although tonsillectomy is generally a safe procedure, the 
most common and serious complication is bleeding. Primary 
bleeding occurs within the first 24 hours after surgery 
and is rare, estimated to occur in less than 1% of patients. 
Secondary bleeding occurs after 24 hours and is estimated 
to occur in 2-4% of patients. Other common complications 
of tonsillectomy include pain, impaired oral intake, and 
dehydration. Dehydration, ear pain, fever, and edema of 
the uvula are also frequently encountered, but are generally 
less serious complications. In contrast, more serious but less 
common complications include atlantoaxial joint subluxation, 
mandibular condyle fractures, Eustachian tube injuries, 
velopharyngeal insufficiency, and nasopharyngeal stenosis 
(7, 8, 9).
In this study, we retrospectively reviewed the patients who 
underwent tonsillectomy and discussed the demographic 
information, indications, postoperative complications, and 
histopathological results of the patients in the light of current 
literature.
MATERIALS AND METHODS
The study was planned as retrospective. After obtaining 
approval from the local ethics committee (Meeting Number: 
2024/21, Decision Number: 02), the research commenced. The 
study was conducted under the Helsinki Declaration and good 
clinical practices. In our study, we examined the files of 775 
patients who underwent tonsillectomy, adenotonsillectomy. 
The procedures were performed in the Kahramanmaras Sutcu 
Imam University,  Faculty of Medicine, Health Practice and 
Research Hospital, Ear, Nose, and Throat Diseases Clinic,  
between January 2014 and January 2024. The patient files 
were analyzed for age, sex, indications, complications 
requiring hospitalization, and histopathological results.
Upon reviewing the records, we found that tonsillectomy 

was performed for the following indications: obstruction, 
recurrent tonsillitis, suspicion of malignancy, chronic caseous 
tonsillitis, and PFAPA syndrome. A polysomnography test 
could not be performed on pediatric patients with obstruction, 
the most common indication, due to limited access to the test. 
However, a polysomnography test was conducted on adult 
patients before surgery. The Paradise criteria were used for 
surgical indications for recurrent tonsillitis (Table 1).
The pathological results of the tonsillectomy specimens were 
examined and classified as either benign or malignant. The 
complications observed post-tonsillectomy were classified 
according to the file records. Postoperative bleeding was 
categorized as primary or secondary based on the timing of 
occurrence. Additionally, bleeding complications were further 
categorized according to the need for reoperation.
Statistics
IBM SPSS Statistics 20 (Statistical Package for Social 
Sciences v.21, IBM, Chicago, IL) program was used to 
calculate statistical data. Mean, standard deviation, minimum, 
and maximum values are given in descriptive statistics for the 
data.
RESULTS
Of the 775 patients who underwent tonsillectomy, 459 (59.2%) 
were male and 316 (40.8%) were female. The mean age of 
male patients was 11.4 years, while the mean age of female 
patients was 11.8 years, resulting in an overall mean age of 
11.6 years. The youngest patient who underwent tonsillectomy 
was 11 months old, while the oldest was 81 years old. 630 
patients (81.3%) were under 18, with an mean age of 6.1 
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Table 1: Paradise Classification

Paradise Classification
Classification               Description

Minimum frequency of some throat attacks
At least 7 attacks in the last year
At least 5 attacks per year in the last 2 years
At least 3 attacks per year in the last 3 years

At least one of the following clinical 
findings accompanies a sore throat attack

Fever > 38.3  °C
Lymphadenopathy that is painful or greater than 2 cm
Tonsillar exudate
Culture positivity for Group A β-Hemolytic Streptococcus

Treatment Receiving adequate antibiotic treatment with appropriate dose and duration

Documentation

Observation of all throat infection attacks by the physician and recording of 
their characteristics
Observation of at least 2 attacks of throat infections described by the patient 
and/or relatives of patients who cannot be fully documented by the same 
physician and determination of the relationship between this evaluation and the 
initial history

Table 2: Demographic Distributions of Patients Included in 
the Study

Demographic Distributions of Patients
Number of Patients /

Percentage
Mean 

Age(Years)
Total 775 11.6
Male 459 / 59.2% 11.4
Female 316 / 40.8% 11.8
 < 18 age 630 / 81.3% 6.1
  >18 age 145 / 18.7% 34.6
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years. The number of patients aged 18 years and older was 
145 (18.7%), with an mean age of 34.6 years (Table 2).
Regarding the surgical indications for our patients, 404 
(64.1%) of the 630 pediatric patients under 18 underwent 
surgery for obstruction, 209 (33.1%) for recurrent tonsillitis, 
11 (1.7%) for suspected malignancy, and 6 (0.9%) for PFAPA 
syndrome. Among the 145 adult patients aged 18 and over, 
67 (46.2%) underwent surgery for recurrent tonsillitis, 39 
(26.9%) for obstruction, 32 (22.1%) for suspected malignancy, 
4 (2.7%) for peritonsillar abscess, and 3 (2.1%) for chronic 
caseous tonsillitis (Table 3).
In terms of complication rates, 18 (2.8%) of our 630 pediatric 
patients under 18 required rehospitalization for bleeding, 
and 4 (0.6%) for difficulty in oral intake. Additionally, 15 
(10.3%) of the 145 adult patients aged 18 and over required 
rehospitalization for bleeding (Table 3).
When examining the histopathological results, all 630 
pediatric patients under 18 were reported as having benign 
pathology. Among the 145 adult patients aged 18 and over, 
136 (93.8%) had benign pathology, while 9 (6.2%) had 
malignant pathology (Table 3).
DISCUSSION
The primary indication for tonsillectomy is to manage 
infectious complications caused by tonsillitis. With the 
introduction of oral antibiotics in the 1960s, tonsillectomy 
surgeries decreased, resulting in a shift in surgical indications 
over time (10). In 1993, Derkay observed a decrease of more 
than two fold in the rates of tonsillectomy ± adenoidectomy 
performed from 1977 to 1989 (11). Similarly, Rosenfeld et 
al., found that the rates of tonsillectomy ± adenoidectomy 
decreased from 1978 to 1986 and identified obstructive 
sleep disorder as the primary indication (12). In another 
study, 88.4% of patients who underwent tonsillectomy ± 
adenoidectomy did so for infection; however, by 2005, only 
23.2% of these surgeries were performed for that reason 
(13). In our study, the most common surgical indications for 
tonsillectomy were obstruction and recurrent tonsillitis. Other 
indications included suspected malignancy, chronic caseous 
tonsillitis, and PFAPA syndrome.
The two most common indications for tonsillectomy 
± adenoidectomy in both pediatric and adult patients 
are infection and obstructive sleep disorder. Although 
tonsillectomy ± adenoidectomy for suspected or confirmed 
neoplasm is rarely performed in children, it is the third most 
common indication in adults. In pediatric patients, obstruction 

has been the primary indication for several decades. In a study 
of pediatric patients, obstructive causes accounted for 68.7%, 
while infection constituted only 31.3% (14). In our study 
of 630 pediatric patients, the indications for tonsillectomy 
were as follows: obstructive causes in 404 (64.1%), chronic 
infection in 209 (33.1%), suspected malignancy in 11 (1.7%), 
and PFAPA syndrome in 6 (0.9%) (15). Our findings regarding 
pediatric patients were found to be consistent with this study.
In some cases, tonsillectomy is performed for diagnostic 
purposes due to suspected malignancy. In 1998, Beaty et al. 
defined conditions suggesting malignancy as “High-Risk 
Factors” in adult patients (15). These risk factors include 
cancer history, tonsil asymmetry, tonsillar hardness on 
palpation, visible lesions on the tonsil, accompanying neck 
lymphadenopathy, unexpected weight loss, and constitutional 
symptoms (fatigue, night sweats, fever, anorexia) (15). 
Erdağ et al. found in 2005 that these risk factors were 
also important for the pediatric population (16). A study 
examined tonsillectomy± adenotonsillectomy specimens and 
found malignancy in 0.087%. Among the 54 patients with 
malignancy, 48 (88%) exhibited features that raised suspicion 
of malignancy in the tonsil, while no suspicious features were 
observed in the remaining 6 patients. Those with such features 
represent true occult malignancy, constituting 0.011% of 
the total cases (17). When examining studies investigating 
malignancy rates in pediatric and adult patients separately, 
Garavello et al. examined the malignancy rates in pediatric 
and adult patients separately and found malignancy in only 2 
(0.18%) (Burkitt’s lymphoma)  of the pediatric patients (18). 
In our study, 7 out of 630 pediatric patients (1.1%) underwent 
diagnostic surgery due to the presence of risk factors, and 4 
(0.6%) underwent lymph node excision and tonsillectomy 
together because of long-term suspicious lymphadenopathy 
in the neck. Malignancy was not detected in any of the 
tonsillectomy or lymph node excision specimens obtained 
from pediatric patients.
Beaty et al. conducted a study in the adult population aged 
18 and over in 1998, finding that malignancy was detected 
in 25 (5.25%) of 476 patients after tonsillectomy (15). 
Notably, malignancy was not found in any patient without 
risk factors. In our study, nine out of 145 patients (6.2%) were 
diagnosed with malignancy. All of our patients diagnosed 
with malignancy were among the 32 (28%) cases performed 
for diagnostic purposes. We did not detect any true occult 
malignancy in our study. Non-Hodgkin lymphoma was 
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Table 3: Surgical indications, complications and pathology results of the patients
Results

< 18 age >18 age
Number % Number %

Indication

Obstruction 404 64.1 39 26.9
Recurrent Tonsillitis 209 33.1 67 46.2
Suspicion of Malignancy 11 1.7 32 22.1
Peritonsillar Abscess 0 0 4 2.7
Chronic Caseous Tonsillitis 0 0 3 2.1
PFAPA 6 0.9 0 0

Complication
Bleeding 18 2.8 15 10.3
Oral Intake Disorder 4 0.6 0 0

Histopathological Result
Benign 630 100 136 93.8
Malign 0 0 9 6.2



identified in 7 out of the 9 patients (77.7%) diagnosed with 
malignancy. Of the two patients with other malignancies, one 
was reported as non-keratinizing squamous cell carcinoma, 
and the other was classified as atypical.
Another indication for tonsillectomy is a recurrent peritonsillar 
abscess. This condition is most commonly observed in 
adults. Treatment options for peritonsillar abscesses include 
antibiotics, analgesics, steroids, needle aspiration, incision and 
drainage, emergency tonsillectomy, and interval tonsillectomy 
(19). Despite the high incidence of peritonsillar abscess, there 
is no national or international consensus on management, and 
practices vary among clinics. In their meta-analysis, Mughal 
et al. recommended emergency tonsillectomy for three patient 
groups: those who are already candidates for tonsillectomy 
due to recurrent tonsillitis, children who cannot comply with 
other procedures, and cases with persistent collections that do 
not respond to needle aspiration and incision-drainage (20). In 
our study, four patients underwent interval tonsillectomy due 
to peritonsillar abscess, all of whom were adults. Emergency 
tonsillectomy was never performed due to peritonsillar 
abscess in our study.
Another rare indication for tonsillectomy is chronic caseous 
tonsillitis, characterized by the retention and/or discharge 
of cheese-like, semi-solid whitish crypt material. It is 
usually painless, with halitosis being the only symptom in 
approximately 78% of patients. Nonsurgical treatments for 
chronic caseous tonsillitis include irrigation, saline gargling, 
manual tonsil massage, gentle curettage, topical antiseptics, 
anti-inflammatories, and systemic antibiotics. Tonsillectomy 
may be considered for patients who do not benefit from these 
treatments (21). In our study, we performed tonsillectomy for 
chronic caseous tonsillitis in three patients.
PFAPA is an abbreviation for an idiopathic inflammatory 
syndrome characterized by periodic fever, adenitis, pharyngitis, 
and aphthous stomatitis, first described by Marshall in 1987. 
In PFAPA syndrome, there is recurrent high fever that occurs 
at regular intervals every 2-8 weeks. Onset usually occurs 
before the age of 6, with recovery typically taking place 3 to 5 
years after onset. Although PFAPA is generally a self-limiting 
condition, it can impose a significant disease burden due to 
recurrent attacks. Oral steroids are effective in controlling 
symptoms but may shorten the intervals between attacks. 
Tonsillectomy has been found to be effective in providing 
remission in up to 98% of patients with PFAPA (21). In our 
clinic, 6 patients underwent tonsillectomy due to PFAPA, 
and it was observed that their quality of life improved in the 
postoperative period. 
Although tonsillectomy is generally considered a safe surgical 
procedure, it can lead to serious complications such as 
bleeding. Bleeding after tonsillectomy is classified as primary 
if it occurs within the first 24 hours post-surgery, and secondary 
if it occurs later. In a study by Osborne et al., it was found that 
adults were 3.5 times more likely to undergo reoperation for 
bleeding control than children (22). In other study, bleeding 
after tonsillectomy was observed in 78 patients (3.6%). More 
than one bleeding episode was observed in 2 of 78 patients 
(2.6%) with bleeding (7). Primary bleeding was observed in 
only 5 patients (0.23%). Secondary bleeding was observed 
in 73 patients (3.4%). Bleeding control was performed in the 
operating room under general anesthesia in 28% of patients 
with bleeding. In our study, bleeding was observed in 18 of 
630 pediatric patients (2.8%) and they were followed up in 
the ward. One of these 18 patients (5.5%) had two episodes 

on the 6th and 9th postoperative days. For bleeding control, 
four of 18 patients (22.2%) underwent surgery under general 
anesthesia. On average, bleeding occurred on postoperative 
days seven and 27. The earliest bleeding was on postoperative 
day four; the latest bleeding was on postoperative day 12. 
In a study by Torres et al., postoperative bleeding was 
observed in 17 patients (5.23%) (8). It was observed that 
three of the 17 patients with bleeding (17.6%) had primary 
bleeding; 14 of them (82.35%) had secondary bleeding. Of 
the 17 patients who developed bleeding complications, 13 
(76.47%) underwent bleeding control in the operating room 
under anesthesia. In our study, bleeding was observed in 15 
of 145 adult patients (10.3%) and they were followed up in 
the ward. Of these 15 patients (13.3%), two patients had a 
bleeding episodes and one patient (6.6%) had three bleeding 
episodes. Of the 15 patients with bleeding (33.3%), 5 were 
taken to surgery under general anesthesia for bleeding control. 
On average, bleeding occurred on postoperative days 8-36. 
The earliest bleeding occurred on postoperative day three; the 
latest bleeding occurred on postoperative day 20.
Another serious complication after tonsillectomy is impaired 
oral intake. Postoperative pain can lead to difficulties in 
eating and dehydration. Dehydration is the most common 
complication resulting in hospitalization after bleeding. In 
a study conducted by Rohlfing et al., which examined 473 
pediatric patients, complications such as nausea, vomiting, and 
dehydration developed in 6 patients (1.3%) (9). In our study, 
4 of 630 pediatric patients (0.6%) required re-hospitalization 
due to impaired oral intake, and 1 of these patients (25%) 
needed two hospitalizations for the same reason.
In a study by Torres et al., three patients (0.92%) experienced 
difficulty swallowing and painful swallowing, while two 
patients (0.61%) required readmission due to fever (8). In our 
study, none of the 145 adult patients required readmission due 
to impaired oral intake.
Long-term complications that may arise after tonsillectomy 
include lung infections, velopharyngeal insufficiency, and 
nasopharyngeal stenosis. Lung infections are typically caused 
by atelectasis or aspiration of loose teeth, blood, or residual 
tissue (23). Velopharyngeal insufficiency is more likely to 
occur in patients with cleft palate or previously undiagnosed 
palatal abnormalities. Hypernasality usually resolves 
spontaneously after surgery; therefore, follow-up is required 
for up to eight weeks. If symptoms persist, speech therapy 
and conservative treatments are recommended. If there is no 
improvement within 6 to 12 months, surgical intervention 
may be indicated (24). Nasopharyngeal stenosis, a rare 
complication of adenotonsillectomy, occurs as fresh mucosal 
surfaces approach each other during the healing process (25). 
None of these long-term complications were observed in our 
study.
CONCLUSION
Tonsillectomy is one of the most frequently performed 
surgeries worldwide. With the intensive use of antibiotics, 
more care should be taken when selecting patients in order 
to achieve the expected decrease in the number of operations 
performed for chronic and/or recurrent infection indications. 
In addition, it is important for patients to be followed up by 
the clinician for a while before deciding to operate. As a result, 
we believe that it is extremely important to pay attention to the 
recommendations emphasized in the relevant guidelines and 
studies during tonsil surgery in order to prevent complications.
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ABSTRACT
Objective: The aim of this study was to figure out the relationship between body mass index (BMI) of 
pregnant women’s body weight and neonatal height, weight, and head circumference (anthropometric 
measures).
Material and Method: Between January 2019 and December 2021, the BMI of pregnant women 
who received care at participating centers in Afyonkarahisar and the antropometic records were 
retrospectively studied. In our study, we formed two groups one for BMI over 30 which basically we 
call the obese group and the other group with a BMI under 30 that we use as a healthy control group. 
The neonates in the two groups were compared anthropometrically.
Results: In this study 347 patients participated. We compared the birth weights of the newborns from 
each group. This comparison showed that the babies of obese group were significantly heavier than 
the nonobese, and it was statistically significant (p< 0.001). The size and head circumference of 
babies born to obese pregnant women and babies born to non-obese pregnant women were similar in 
each group (p=0.735).
Conclusion: Obesity is the epidemic of our time, severely affecting people from all parts of our society 
and future generations from the earliest years of life. As with all individuals, the family, which is 
considered the source of a healthy life, and the future members of this family should be kept away 
from this epidemic as much as possible. Our study has shown that obesity has a negative impact on 
both the mother and the child.
Key Words: Pregnancy, Obesity, Newborns

ÖZET
Amaç: Bu çalışmamızda gebelerin vücut ağırlığının boya oranının Vücut Kitle İndeksi (VKİ) ile yeni 
doğan bebeklerin boy,kilo ve baş çevresi ölçümleri (Antropometrik ölçümler) arasındaki ilişkinin 
değerlendirilmesi amaçlanmıştır.
Yöntem ve Gereç: Ocak 2019 ile Aralık 2021 tarihleri arasında Afyonkarahisar ilinde katılımcı 
merkezlerde izlenen gebelerin VKİ’si ile aynı hastanede doğum yapan bebeklerinin boy, kilo ve baş 
çevresi ölçüm kayıtları geriye dönük olarak incelendi . Çalışmamızda Vücut Kitle İndeksi (VKİ) 30 ve 
üzeri olan gebeler obez gebeler ana grubu; Vücut Kitle İndeksi (VKİ) <30 olan hamile obez olmayan 
gebeler ise kontrol grubunu oluşturdu. Gruplardan dünyaya gelen yenidoğanlar  antropometrik 
olarak kıyaslandı.
Bulgular: Planladığımız üzere çalışmaya dahil olmayı kabul eden 347 gebenin dosya kayıtları 
çalışmamızda kullanıldı.  Obez gebeler ile obez olmayan gebelerden doğan yenidoğanların  doğum 
ağırlıkları karşılaştırıldı. Bu karşılaştırmada obez gebelerin bebeklerinin obez olmayan gebelerin 
bebeklerine  göre belirgin şekilde daha ağır olduğu ve istatisliksel olarak anlamlılık ifade ettiği 
görüldü (p<0,001). Obez gebelerin bebekleri ile obez olmayan gebelerin bebeklerinin boy ve baş 
çevresi her grupta benzer olarak değerlendirildi (p=0,735).
Sonuç: Obezite çağımızın salgını olarak öne çıkmakta ve toplumumuzun her kesiminden insanı 
gelecek nesilleri de hayatlarının başında dahi kötü yönde etkilemektedir. Çalışmamızda, gebelikte 
obezitenin, yenidoğanların doğum ağırlıkları üzerinde anlamlı bir etki yarattığı tespit edilmiştir.Tüm 
yaş gruplarını etkisi altına alan obezitenin anne ve çocuk sağlığı açısından önemi vurgulanmıştır.
Anahtar Kelimeler: Doğum, Obezite, Yenidoğan
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INTRODUCTION
According to World Health Organization criteria (WHO), 
obesity is body mass index (BMI) ≥30. Obesity is a health 
issue that affects life quality. Like in other developed countries 
reproductive age and obesity is increasing in our country. This 
obesity and aging mother dilemma may lead to serious short 
and longterm complications for pregnant women, mothers, 
and newborns (1). With non increasing body mass index in 
pregnancy possible complications due to obesity, as well 
as preterm and post term births, are significantly reduced. 

Possible complications in newborns are also significantly 
reduced by normal BMI (2). Nearly half of women in 
developed countries have problems with their weight. 
Pregnancy wellbeing is crucial for both maternal and fetal 
health. Research has shown that fertility is closely linked to 
proper nutrition and lifestyle choices. In recent years, fertility 
clinics have increasingly emphasized lifestyle changes 
alongside addressing health issues related to infertility. While 
losing weight can be challenging for individuals with long-
term unhealthy eating habits, the prospect of improving health 

https://orcid.org/0000-0003-1397-9273
https://orcid.org/0000-0003-1814-7513
https://orcid.org/0000-0001-7655-2301
https://orcid.org/0000-0003-1690-0233
https://orcid.org/0000-0001-5297-4462
https://orcid.org/0000-0002-7078-9970


Suman et al.

for both mother and child provides a powerful motivation. 
Maintaining a healthy weight during pregnancy, or at least 
preventing excessive weight gain, is vital to avoid additional 
health complications. The goal of this study is to examine the 
impact of maternal obesity on neonatal birth weight and its 
implications for both maternal and infant health.
MATERIALS AND METHODS
İn our current study the body mass index and neonatal 
anthropometric measures of 347 pregnant women who 
received care in our labor units were retrospectively analyzed. 
Two groups were formed by BMI of 347 pregnant women. 
The first group was the pregnant women BMI over 30 and 
the second was BMI below 30 and that was the control 
group. For both groups anthropometric measurements were 
compared.  Premature neonates under 37 weeks (about 8 and a 
half months) of age were not included in our study groups for 
not to misguide the study with the prematurity complications. 
This study was conducted with the necessary approvals from 
the relevant ethics committee. Since the study is retrospective, 
patient data were analyzed while maintaining confidentiality 
and adhering to ethical principles.
This research contributes to the literature by examining the 
impact of maternal obesity on neonatal birth weight. Unlike 
previous studies, it analyzes a specific population in Turkey, 
assessing regional differences. Additionally, it provides 
valuable data that could inform healthcare policies regarding 
perinatal weight gain and birth outcomes.

In our study, factors that could influence weight gain 
during pregnancy—such as diabetes (DM), preeclampsia, 
hypertension (HT), smoking, and substance use—were 
excluded. Since these factors are known to affect birth weight, 
excluding such cases enhances the reliability of our results.
As the study was conducted retrospectively, individual 
consent from patients was not obtained. However, all patient 
data were anonymized to ensure confidentiality, and ethical 
approval was secured before conducting the study.
Data analysis made with the latest SPSS program. Data 
distribution was assessed with the Kolmogorov-Smirnov test. 
We preferred the Chi-square test for parametric data.  The 
confidence interval of 95% and a significance level of 5% 
were evaluated.
RESULTS
Data from total of 347 patients were used for the study. 
Pregnant women in this study have a mean age of 27.50±5.08 
(17-44) years. The age distribution of the groups was similar. 
Our demographic table 1 shows that 43.5% of participants had 
a primary school diploma or less.  The same data highlights 
that the most of women were housewife’s, and only half of 
them has a income financially (Table 1).
When it comes to weight gain during pregnancy no significance 
between the obese and non-obese groups (Table 2).

As expected, HbA1c levels are higher in obese pregnant 
women than in the control group (p<0,001). Total cholesterol 
and LDL levels are significantly lower in nonobese pregnant 
women than in obese pregnant women, but not statistically 
significant (Table 3). 
The comparison of head circumference, body size, laboratory 
values, and mode of delivery was not statistically significant 
(Table 4).
DISCUSSION
The obesity  in pregnant women in this study is 15.0%. In a 
similar study with a bigger scale over 1000 patients have 3% 
of obesity (3).  Another study from our country with smaller 
scale have 28 % of obesity (4). Obesity of pregnancy is 18.5% 
in an european country like England in another study. In USA 
, the prevalence of obesity in pregnant women was 14% and 
35% . From all these study results, the prevalence in the world 
is quite high numerically (5). When we superimpose these 
results, they show that obesity in pregnancy differs in many 
ways. In the guide for  Obesity and Physical Activity by the 
Turkish health ministry, it is recommended at least 30 minutes 
of  moderate exercise every day (6). Also ACOG supports 
mobility and exercise if there are no excuse. Just walking is 
a suitable form of exercise in pregnancy. Also, swimming, 
can be a good choice if possible (7). Many studies have 
highlighted the same statement that obese pregnant women 
are more likely to have a macrosomic newborn. According 
to a guide published after a 2009 IOM study, half of women 
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Tablo 1: Demographic Features 
 

Sociodemographic  (n=347)  %
Age 
≤ 23 y. 119 34.4
24- 29 y. 111 31.8
≥ 30 y. 117 33.7
Education
Elemantary or none  151 43.5
Secondary 60 17.2
High 110 31.7
Collage Degree 26 7.49
Occupation 
Working 34 10.0
Unemployed 313 90.0
Income 
High Class 113 32.5
Mid. Class 210 60.5
Low Class 24 6.91

Tablo 2: Weight gain in perinatal period
 Obese (n=52) Obese % Non-Obese (n=295) Non-obese % P value* 
Weight gain <8kg 14 28.7 135 46.0

0.703Weight gain 8-15kg 27 51.0 78 26.2
Weight gain >8kg 12 21.3 83 27.9
Pregnancy week 
Preg.w <39 21 40.4 91 30.9

0.615
Preg.w ≥39 31 59.6 204 69.1
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reported weight gain in the prenatal period, but only one in 
five achieved the correct weight (8). To ensure proper weight 
gain, weight gain charts should be used during pregnancy (9). 
In our study, the babies of the obese patients were heavier than 
the neonates of the nonobese patients. However, the results 
of head circumference and height measurements were not 
statistically significant. In another study in Türkiye the rate of 
LGA newborns was 22% in obese pregnant women and 7% 
in nonobese pregnant women (10). In a study conducted in 
US indicates that babies born to obese pregnant women had 
an increased risk of becoming obese (11). In a cohort study 
conducted in the United States, found that the newborns of 
obese pregnant women were macrosomic (12). According 
to a study in Austria, there is a positive relationship between 
pre-pregnancy BMI and newborn birth weight (3). A study 
conducted in Sweden indicates maternal weight gain was 
related to infant birth weight (14). Several cohort studies 
have found a correlation between birth weight of obese 
pregnant women and birth weight of newborns. Maternal 
obesity has been associated with abnormal fetal growth in the 
literature (15). Obese pregnant women may have births with 
IUGR and SGA (16).  However, one of the most worrisome 
complications is fetal macrosomia. In overweight pregnant 

women, the risk of LGA in the newborn is increased three fold 
(17). There is a direct association between maternal obesity 
and fetal macrosomia. In our study, maternal obesity was not 
related to the size and head circumference of the baby. In the 
literature, a recent cohort study indicates that newborns of 
obese patients were on average 1.1 cm smaller than newborns 
of nonobese patients (18). Similar to other studies our study 
indicates that neonates of pregnant women with normal body 
weight were longer (mean 0.14 cm) than neonates of pregnant 
women but shows no significance statistically. According to 
the results of our study, maternal obesity does not affect the 
size and head circumference of the newborn (19).
CONCLUSION
It is obvious that a well-planned and adequately followed 
pregnancy leads to better results. The importance of proper 
nutrition and physical activity during these follow-ups is 
undeniable. We believe that this follow-up can be done at 
the highest level with a multidisciplinary approach involving 
the patient’s primary care physician and an obstetrician and 
perinatologist who can act as a consultant if needed.
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Table 3: Comparing the laboratory results

Laboratory Parameters Obese(n=90) Non obese (n=90) P value*
Glucose (μmol/L) 83.88±11.12 84.51±12.87 0.727
HbA1C 4.92±0.39 4.27±0.33 <.001
Total Cholesterol 256.79±43.64 213.45±43.17 0.021
HDL 62.20±11.85 63.75±10.86 0.072
LDL 204.45±43.17 134.06±33.04 0.003
VLDL 52.44±18.58 45.47±14.49 0.078
Triglyceride 247.16±96.87 231.28±76.42 0.078
Hemoglobin 12.26±1.27 12.23±1.28 0.906
Platelets 234.59±61.72 225.64±64.93 0.374

Independent T-Test*

Tablo 4: Comparing the neonate results
Newborn  Obese(n=52) Non obese(n=295) P- value*
Weight (Kg) 3425.64 ±510.47 3215.45 ±387.08 <.001
Head (cm) 35.72 ±1.76 34.46 ±2.16 0.736
Height (cm) 48.45±2.57 49.59 ±2.47 0.841
Hb (gr/dl) 11.2±2.35 11.6±2.45 0.541

Delivery
Vaginal 20 (40.2%) 193(65.7%)

0.195**
Cesarean section 32 (59.7%) 102(34.2%)

Gender Girl 25 (48.0%) 145 (49.1%)
0.078**

Boy 27 (51.9%) 150 (50.8%)
*İndependet T-Test 
**Fisher exact test
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ABSTRACT
Objective: Renal cell carcinoma in the kidney accounts for 1-3% of all malignant tumors. 
Histologically, 80% of renal cell carcinomas are clear cell type. The Fuhrman grading system is 
related to the nucleus in renal cell carcinomas. Furthermore, it is a significant indicator in predicting 
prognosis. This study scanned the cases diagnosed with renal cell carcinoma between 2015 and 
2022 from the hospital’s digital environment from pathology reports and discussed the relationships 
between them together with the literature. 
Material and Method: The hospital’s digital environment had 318 renal cell carcinoma cases 
between January 2015 and January 2022. SPSS 15.0 for Windows program was used for statistical 
analysis. The ratios in independent groups were compared with the Chi-Square test. Statistical alpha 
significance level was accepted as p< 0.05.
Results: There were 318 cases of renal cell carcinoma, 213 were male, and 105 were female. 156 of 
the tumors were located on the left; whereas 155 were on the right side. The most common histological 
type was clear-type renal cell carcinoma, with 195 incidences (61.3%). Fuhrman grade 2 was the 
most common and the number was 137. Grading was performed in 190 of 195 clear cell renal cell 
carcinomas. 
Conclusion: There were approximately twice as many cases in men as in women, with 213 men 
and 105 women. There was a statistically significant difference between Fuhrman grades in different 
histology types (p=0.002). Grade 1 was higher in clear papillary, grade 2 was higher in clear type 
and papillary renal cell carcinoma. According to histological subtypes, necrosis rates differed 
significantly (p=0.043).
Key Words: Renal cell carcinoma, Clear cell renal cell carcinoma,  Prognosis

ÖZET
Amaç: Böbrekte görülen renal hücreli karsinom tüm malign tümörlerin % 1- 3’ ünü teşkil eder. Renal 
hücreli karsinomların histolojik olarak %80’ ini berrak hücreli tip oluşturmaktadır. Renal hücreli 
karsinomlarda nükleus ile alakalı olan Fuhrman derecelendirme sistemi, prognozu tahmin etmede 
önemli bir belirteçtir. Bu yazıda 2015- 2022 yılları arasındaki böbrek hücreli karsinom tanılı vakalar 
patoloji raporları üzerinden hastane dijital ortamında taranmış elde edilen veriler ve aralarındaki 
ilişkiler literatür eşliğinde tartışılmıştır.
Gereç ve Yöntem: Ocak 2015- ocak 2022 yılları arasındaki 318 renal hücreli karsinom vakası hastane 
dijital ortamında taranarak belirlendi. İstatistiksel analiz için SPSS 15.0 for Windows programı 
kullanıldı. Bağımsız gruplarda oranlar Ki Kare testi ile karşılaştırıldı. İstatistiksel alfa anlamlılık 
seviyesi p< 0,05 olarak kabul edildi.
Bulgular: 213’ ü erkek ve 105’ i kadın olmak üzere 318 renal hücreli karsinom vakası vardı. Tümörlerin 
156’ sı sol; 155’ i sağ tarafta yerleşmişti. Histolojik tiplerden en sık görüleni berrak tip böbrek hücreli 
karsinom olup sayısı 195 (% 61,3)’ ti. En sık Fuhrman derece 2 görülmüş ve sayısı 137’ ti. 195 berrak 
hücreli renal hücreli karsinomun 190’ında derece belirtilmişti.
Sonuç: 213’ ü erkek ve 105’ i kadın olmak üzere erkeklerde kadınlardan yaklaşık iki kat daha fazla 
vaka görüldü. Histolojik tiplerde Fuhrman derecelerinde istatistiksel olarak anlamlı fark tespit edildi 
(p=0,002). Grade 1 berrak papiller tipte daha yüksek, grade 2 ise berrak tip ve papiller renal hücreli 
karsinomda daha yüksekti. Nekroz oranlarında histolojik alt tiplere göre istatistiksel olarak anlamlı 
fark tespit edildi (p=0,043).
Anahtar Kelimeler: Renal hücreli karsinom, Berrak hücreli renal hücreli karsinom, Prognoz
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INTRODUCTION
Renal cell carcinoma (RCC) is a fatal malignant tumor in 
urology. It accounts for 1-3% of all malignant tumors (1,2). 
Clear cell, papillary, and chromophobe RCCs comprise more 
than 90% of all RCCs (1). Although it is limited to the kidney 
in pathology reports, recurrence or distant metastasis can 
manifest in 30% of cases. Surgeons rely on pathology reports 
to predict tumor recurrence. In determining the prognosis, 
the Fuhrman rating has a predictive accuracy of 0.65. An 
increase in metastasis and a decrease in survival rate were 
present in patients with Fuhrman grade III or IV (3). In this 
research article, we wanted to present the data of 318 RCC 
cases diagnosed between January 2015 and January 2022 in 
the pathology department of Haseki Training and Research 
Hospital, in the light of the literature.

MATERIALS AND METHODS
Ethical permission has been granted by the Clinical Research 
Ethics Committee of Haseki Training and Research Hospital 
(Date: 06.04.2022; Decision No: 68-2022). RCC cases between 
January 2015 and January 2022 were determined by scanning 
in the hospital’s digital environment. There were 318 cases of 
RCC, 213 males, and 105 females. The following information 
was scanned from the electronic system as predictors: Type of 
surgery (partial/ radical), age, gender, tumor location, tumor 
diameter, Fuhrman grade, perinephritic spread, renal sinus 
invasion, pathological tumor stage, presence of sarcomatoid 
differentiation, and the presence of necrosis. 
SPSS 15.0 for Windows program was used for statistical 
analysis. In descriptive statistics; numbers and percentages 
for categorical variables, and mean, standard deviation, 
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minimum, maximum, and median for numerical variables. 
The ratios in independent groups were compared with the 
Chi-Square test. Statistical alpha significance level was 
accepted as p< 0.05.
RESULTS
The mean age was 59.1 years, and the median age was 60 
years. Of the 318 patients, 207 (65%) were older than 55 years 
of age, of which 135 were male; 9 (2.8%) were younger than 
35 years of age, of which five were male. 156 of the tumors 
were left; 155 were located on the right side, and the side 
was not specified in 7 partial nephrectomy cases. 101 males 
and 55 females had left-sided tumors, whereas 108 males and 
47 females had right-sided tumors. While the largest diameter 
in tumor size was 22 cm, the smallest was 0.2 cm, and the 
median value was 4.5 cm, the mean and standard value was 
5.58+/- 3.32. The most common histological type is the clear 
cell RCC (ccRCC). Its incidence is 195 (61.3%). Other RCC 
types were 51 (16%) papillary; 48 (15.1%) chromophobe; 
7 (2.2%) clear papillary; 5 (1.6%) multiloculated cystic 
kidney cell carcinoma, respectively. Of the 10 patients 
with sarcomatoid differentiation, 7 were ccRCC; two were 
chromophobe and one was unclassified RCC 12 (3.7%). The 
grade of the nucleus was determined as the Fuhrman grade. 
The most common Fuhrman grade 2 was seen and the number 
was 137, while the number of the others was grade 3 and the 
number was 62, respectively; degree 1 and number 42; degree 

4 and number 13. The stage information was present in 313 
patients. 136 male and 71 female patients were in the T1 
stage, and three male patients were in the T4 stage. Since the 
subcategory of pathological staging was available in limited 
cases, the general category was included in the article. There 
were no female patients in the T4 stage. The relationship 
between stage, age, and grade is in Table 1. Although grading 
is not recommended in chromophobe renal cell carcinoma 
(chRCC), grading was performed in 9 of 48 cases. Grade 
was specified in 190 of 195 CRCCs. There was a statistically 
significant difference in Fuhrman grades in histological types 
(p=0.002). Comparison of grade, age, histological type is 
summarized in Table 2. Grade 1 was higher in clear papillary 
RCC, grade 2 was higher in ccRCC, papillary RCC (PRCC), 
and multiloculated cystic RCC; grade 3 was higher in chRCC. 
The relationship between perirenal fatty tissue infiltration, 
renal sinus invasion, gerato fascia invasion, necrosis and 
histological subtypes is summarized in Table 3, and a 
statistically significant difference was found in necrosis rates 
in histological types (p=0.043). In our screening, four cases 
had more than one focus, and one had ccRCC in both kidneys.
DISCUSSION
Renal cell carcinoma constitutes 85% of the cancers in the 
kidney and 2-3% of all body cancers (4,5). Most RCCs are 
diagnosed in the early stages (6). The gold standard in treating 
kidney tumors is radical or partial nephrectomy (7). It has been 
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Table 1: The relationship between stage, age, and grade.

Stage  T1 T2  T3 T4
  n % n % n % n % p-value

Sex
Male 136 65.7 32 76.2 39 63.9 3 100

0.368
Female 71 34.3 10 23.8 22 36.1 0 0

Age

<35 6 2.9 3 7.1 0 0.0 0 0.0

0.274
35-55 
years 64 30.9 17 40.5 19 31.1 1 33.3

>55 
years 137 66.2 22 52.4 42 68.9 2 66.7

Grade

I 38 23.3 0 0.0 4 8.0 0 0.0

<0.001
II 93 57.1 18 52.9 22 44.0 1 50.0
III 29 17.8 15 44.1 15 30.0 1 50.0
IV 3 1.8 1 2.9 9 18.0 0 0.0

Table 2: The relationship between grade, sex, age, histological type.

Grade 1 Grade 2 Grade 3 Grade 4
n % n % n % n % p-value

Sex
Male 27 15.6 93 53.8 47 27.2 6 3.5

0.182
Female 15 18.5 44 54.3 15 18.5 7 8.6

Age
<35 years 1 16.7 3 50.0 2 33.3 0 0.0

0.85535-55 years 15 17.6 43 50.6 24 28.2 3 3.5
>55 years 26 16.0 91 55.8 36 22.1        10  6.1

Histological 
type

Clear 30 15.8 109 57.4 44 23.2 7 3.7

0.002

Chromophobe 1 11.1 2 22.2 4 44.4 2 22.2
Papillary 6 16.7 20 55.6 10 27.8 0 0.0
Clear papillary 4 57.1 2 28.6 1 14.3 0 0.0
Multiloculated 
cyst 0 0.0 2 66.7 1 33.3 0 0.0
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approximately twice as common in males as in females in the 
literature, and the sex distribution is similar in our screening 
(5). In our study, 213 (66%) of  318 patients were male and 
105 (34%) were female. 
In the article of Uçar et al., 80% of RCCs were ccRCC, 10% 
were PRCC, and 5% were chRCC (8). Tumor rates in our 
patients were ccRCC in 195 of them (61.3%),  PRCC in 51 
(16%), and chRCC in 48 (15.1%), respectively. 
In newly diagnosed RCC cases, the age range is mostly 60-
79. Advanced age is associated with poor survival (9). It 
is reported in the literature that the risk for RCC increases 
between the ages of 50-70 (7). In our screening, there were 
207 (65.1%)  patients older than 55 years, and the mean age of 
all cases was 59.1 years. While there were 162 (51%) patients 
older than 60 years, the number of patients over 70 years was 
58 (18%). 
Nine patients were under 35 years of age, and there were 
no Fuhrman grade 4  and pathological stage 4 among them. 
Looking at Table 2, it is noteworthy that higher grades are seen 
in those older than 55 years of age. While the number of grade 
2 cases between the ages of 35 and 55 is 43, 91 were in those 
over 55 years. While the number of grade 2 cases between the 
ages of 35 and 55 is 43, this is 91 cases in those older than 55 
years. While the number of grade 4 patients between 35 and 
55  is 3, it is 10 in those over 55 years. Andreiana et al. (10) 
screened 75 ccRCC cases; the rate of Fuhrman grade 2 was 42 
(56%). Grade 2 incidence was more frequent in 190 ccRCC, 
and the ratio was similar 109 (57.4%) in our study.
The right and left sides were almost equal, although 7 
cases were not reported, including partial (PN) and total 
nephrectomy (RN). Alanee et al. (11) reported that left RN 
was 51.01%, left PN was 50.46%, whereas right RN was 
48.83% and PN was 49.36%. 
TNM classification does not include capsular invasion and is 
based on the invasion of adipose tissue around the kidney.  
Turun et al. (3) reported in their retrospective study that 
RCC would progress significantly in patients with capsule 
invasion. Perinephric adipose tissue invasion (PRI) was 
present in 32 (11.6%) of our cases, of which 22 (11.4% ) were 
ccRCC. Renal sinus invasion (RSI) manifested in 35 (11.9%) 
cases, of which 29 (14.9%) were ccRCC. In the literature, 
RSI has been reported to be more common than PRI invasion, 
and although there is no fibrous barrier between the renal 
sinus and parenchyma, there is a fibrous barrier between the 
perinephric adipose tissue and the parenchyma (12). As is 
known, tumor infiltration in both regions indicates that the 
universe is pT3a (13). In our screening, PRI and RSI were not 
present in patients younger than 35.

Rating systems related to the nucleus in RCC, such as the 
Fuhrman system, are considered a significant indicator in 
predicting prognosis and are compatible with ccRCC. The 
nuclear grade is not recommended in chRCC (14). In our 
scan, a directly proportional relationship between histological 
grade and pathological tumor stage was present (<0.001).
In a study based on the tumor size of 7 cm, the researchers 
found that Fuhrman grade and necrosis and renal vascular 
invasion were more likely to occur in cases where the tumor 
was large (15,16). Again, in this study, there was no difference 
between tumor sizes below and above 7 cm in RSI (15). In 
our cases, a direct correlation was present between tumor 
diameter and pathological tumor stage (<0.001). There was 
no relationship between diameter and age, and diameter and 
grade. There are 91 cases larger than 7 cm. 137 cases were 
smaller than 4 cm, while 37 cases were larger than 10 cm. The 
mean tumor diameter is 5.58. The median value is 4.5 cm.
In a retrospective study of 37 patients diagnosed with RCC 
with vascular invasion, vascular invasion was associated with 
high mortality in RCC (17). We had a case of lymphovascular 
invasion. The histological type of this case was in the ccRCC 
and pT3 stages and included adipose tissue invasion and 
necrosis around the kidney.
Tumor necrosis is one of the factors of interest in predicting 
prognosis. It is assumed to occur with chronic hypoxia. 
According to a meta-analysis, tumor necrosis had a weak 
association with cancer-specific survival, overall survival, 
recurrence-free survival, and progression-free survival (2). 
In our study, a statistically significant difference was present 
between necrosis and histological types (p=0.043). Necrosis 
was present in 83 cases, and 56 were ccRCC.
Sarcomatoid differentiation is not a separate histological 
subtype in RCC and is classified according to the epithelial 
component. In a meta-analysis, sarcomatoid differentiation 
showed a low recurrence-free, general, and progression-
free survival (6). In our screening, 8 of the 10 cases with 
sarcomatous differentiation had necrosis; eight had stage pT3, 
and 5 of 7 cases, except for chromophobe and unclassified 
RCC, had Fuhrman grade 4. Sarcomatoid differentiation can 
indicate a poor prognosis considering the stage, grade, and 
necrosis.
As a result, the limited number of our cases, the pathological 
tumor stage and Fuhrman grade, were not mentioned in some 
reports; and the fact that we did not include the survival times 
of the patients in the screening were among the limitations 
of our study. Multicenter screening is likely to yield more 
meaningful results. The factors mentioned in our reports 
remain essential regarding the patient’s prognosis.
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Table 3: The relationship between PRI, renal sinus invasion, gerato fascia invasion, necrosis and histological subtypes. 

PRI Sinus invasion Gerato fascia invasion Necrosis
n % n % n % n %

 Histological 
type

Clear 22 11.4  29 14.9  1 0.5 56 30.9
Chromophobe 5 10.4   2 4.2  0 0.0 7 15.6
Papillary 5 9.8   4 8.0  0 0.0 13 27.7
Clear papillary 0 0.0   0 0.0  0 0.0 2 28.6
Multiloculated 
cyst 

0 0.0   0 0.0  0 0.0 0 0.0

p-value 0.084 0.052 1.000 0.043
*PRI: Perirenal fatty tissue infiltration.
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ABSTRACT
Objective: A pattern is emerging leading to a rise in birth weights and instances of macrosomia in 
numerous countries globally. Our study’s objective is to contrast the average birth weights between 
2016 and 2020. We aim to explore whether there exists a tendency toward increased mean birth weight 
and higher rates of macrosomia. Additionally, we seek to assess how neonatal gender, birth method, 
maternal age, and birth season impact newborn weight.
Material and Method: Retrospective analysis encompassed data from a combined 1,348 newborns 
in 2016 (n: 692) and 2020 (n=656), all born within the 37-40 weeks gestational range. A statistical 
analysis was conducted on data related to the birth weight of newborns, their gender, gestational 
duration, the age of the mothers, method of delivery, and the time of year they were born.
Results: The research findings indicated a significant increase in the occurrence of macrosomia 
(defined as birth weight ≥4000 g), rising from 4.8% in 2016 to 8.2% in 2020. In both years, there is 
a modest positive correlation between the age of the mother and the weight of the newborns. In 2020, 
a significant disparity in birth weight was noticed between infants delivered via cesarean section and 
those delivered through the natural birthing process. The study indicated that the season of birth did 
not have any impact on birth weight.
Conclusion: Macrosomia rates experienced an upsurge in 2016. Maternal age, gender of the 
newborn, and gestational age were examined as distinct risk factors contributing to macrosomia. The 
study noted that both maternal age and neonatal gender influenced newborn weight, whereas birth 
seasons had no impact on neonatal weight.
Key Words: Newborn, Birth weight, Macrosomia

ÖZET
Amaç: Dünya genelinde birçok ülkede doğum ağırlıklarının yükselmesi ve makrosomi vakalarının 
artışına işaret eden bir eğilim ortaya çıkıyor. Çalışmamızın amacı, 2016 ile 2020 arasındaki ortalama 
doğum ağırlıklarını karşılaştırmaktır. Ortalama doğum ağırlığında artış eğilimi ve makrosomi 
oranlarında artış olup olmadığını araştırmayı amaçlıyoruz. Ayrıca, yenidoğan cinsiyeti, doğum 
yöntemi, anne yaşı ve doğum mevsiminin, yenidoğan ağırlığına nasıl etki ettiğini değerlendirmeyi 
amaçlıyoruz.
Gereç ve Yöntem: Geriye dönük analiz, 2016 (n: 692) ve 2020 (n=656) yıllarında doğan toplam 1.348 
yenidoğanın verilerini içeriyordu. Tüm yenidoğanlar, 37-40 hafta gebelik aralığında doğmuşlardır. 
Yenidoğanların doğum ağırlığı, cinsiyeti, gebelik süresi, anne yaşı, doğum yöntemi ve doğum 
mevsimiyle ilgili istatistiksel bir değerlendirme yapıldı..
Bulgular: Çalışma, makrosomi (doğum ağırlığı ≥4000 g) vakalarında belirgin bir artış ortaya koydu; 
bu oran 2016’da %4.8’den 2020’de %8.2’ye yükseldi. Her iki yılda da, anne yaşı ile yenidoğan 
ağırlığı arasında hafif bir pozitif ilişki tespit edilmiştir. 2020’de, sezaryen ile doğan bebekler ile 
normal doğum yapan bebekler arasında doğum ağırlığında dikkate değer bir artış gözlendi. Çalışma, 
doğum mevsiminin doğum ağırlığı üzerinde herhangi bir etkisi olmadığını gösterdi
Sonuç: Makrosomi oranları 2020 yılında bir yükseliş yaşadı. Çalışma, hem anne yaşının hem de 
yenidoğan cinsiyetinin yenidoğan ağırlığını etkilediğini, ancak doğum mevsiminin yenidoğan ağırlığı 
üzerinde herhangi bir etkisinin olmadığını belirtti. Anne yaşı, yenidoğanın cinsiyeti ve gebelik yaşı, 
makrosominin katkı sağlayan ayrı risk faktörleri olarak incelendi
Anahtar Kelimeler: Yenidoğan, Doğum ağırlığı, Makrozomi
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INTRODUCTION
Birth weight stands as a crucial metric that mirrors the 
conditions within the womb. Accumulating evidence 
indicates that infants born with birth weights significantly 
higher or lower than expected for their gestational age 
are associated with adverse perinatal outcomes and an 
increased risk of cardio-metabolic problems in their later 
lives (1).The most frequently utilized threshold is a weight 
exceeding 4500 g, although a weight exceeding 4000 g is also 
commonly employed (2). Macrosomia refers to surpassing a 
specific growth threshold, regardless of the gestational age. 
Furthermore, the frequency of macrosomia varies among 

distinct racial and ethnic groups, impacting approximately 
6-10% of newborns (3). The occurrence of macrosomia, 
leading to detrimental effects on both the mother and 
newborn, has experienced a significant increase over the 
last decade. Macrosomia may result in difficulties such as 
shoulder dystocia, perinatal oxygen deprivation, brachial 
plexus injuries, congenital abnormalities, and a heightened 
frequency of admissions to intensive care units. For mothers, 
this scenario can also lead to postpartum hemorrhage, 
prolonged labor, tears in the perineal area, thromboembolic 
events, a higher probability of undergoing a cesarean section, 
and complications associated with anesthesia.  Apart from 
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gestational diabetes mellitus, the primary factors increasing 
the likelihood of macrosomia in newborns include maternal 
obesity, increased weight gain during pregnancy, advanced 
maternal age, multiple pregnancies, post-term gestation, 
factors related to ethnicity and race, as well as the male gender 
of the fetus (4). Our study aims to compare the average birth 
weights between 2016 and 2020, and to examine whether 
there exists a rising pattern in the mean birth weight and 
rates of macrosomia during this timeframe. We evaluate the 
relationship between the gender of the newborn, the method 
of delivery, the age of the mother, and the season of birth in 
relation to the weight of the newborn. Previously, there has 
been no investigation into the influence of seasons on newborn 
weight and macrosomia rates, particularly within the central 
Anatolian region of Turkiye. In this context, our study will 
serve as an augmentation to the current corpus of literature. 
MATERIALS AND METHODS
Study design
This research was conducted within the Obstetrics and 
Gynecology Department of Afyonkarahisar State Hospital, 
covering the periods from January 1st to December 31st 
in both 2016 and 2020. The research was granted ethical 
authorization by the Ethics Committee for Non-Interventional 
Research at Afyonkarahisar Health Sciences University 
Faculty of Medicine, as evidenced by Decision No: 196, issued 
on April 13, 2020, following 36 committee meetings. The 
study involved documenting the birth weights of newborns 
in grams, categorized by their gestational age. It conducted 
statistical analyses to compare the data from 2016 and 2020 
in a retrospective inquiry. These measurements of newborn 
weights were conducted using a precise digital scale, with an 
accuracy level of 5 grams. The weight measurements were 
taken during the first hour after birth, prior to any feeding, 
and with the baby in an unclothed state. The research also 
included an examination of the newborn’s gender, the age 
of the mother in years, the length of gestation in weeks, the 
method of delivery, and the specific season of birth for both 
the years 2016 and 2020. 
Study Group
All birth records from the years 2016 and 2020 were 
meticulously reviewed. Retrospective data were gathered 
from newborns born to mothers aged between 18 and 40 
years, with gestational ages falling within the range of 37 
to 40 weeks. In the year 2016, there were a total of 1,681 
births, while in 2020, the number rose to 1,839 births. Among 
these, 688 births from 2016 and 887 births from 2020 were 
considered for inclusion in the study. The study excluded 
patients with significant maternal illnesses that could 
potentially impact the health of the baby and measurements 
of neonatal birth weight. The research deliberately excluded 
various conditions, including diabetes mellitus, hypertension, 
congenital heart disease, chronic pulmonary diseases (such 
as COPD, cystic fibrosis, asthma) leading to maternal 
hypoxemia, hematological disorders like severe anemia, sickle 
cell anemia, and thalassemia, as well as maternal malnutrition 
due to conditions like Crohn’s disease, ulcerative colitis, or 
gastric bypass surgery. Rheumatologic illnesses such as SLE 
and rheumatoid arthritis, infants born to mothers with TORCH 
group infections, and newborns with placental anomalies were 
also not part of the study. The research did not encompass cases 
involving multiple pregnancies, chromosomal abnormalities, 
or congenital anomalies in newborns. This study intentionally 
omitted multiple pregnancies due to the potential dangers 

they pose to both mothers and infants. These risks encompass 
preterm birth, low birth weight, preeclampsia, postpartum 
bleeding, restricted fetal growth, neonatal health issues, and 
a heightened rate of neonatal death.
Statistical analysis
Categorical variables were represented using counts and 
corresponding percentages (n%), whereas continuous 
variables were summarized by indicating the mean ± 
standard deviation (SD). For the comparison of year groups 
and categories of newborn weight, the Chi-square test was 
employed. In the years 2016 and 2020, separate analyses using 
Student’s t-test were conducted to compare newborn weights 
across different gender and delivery method categories. 
One-way ANOVA was utilized to ascertain the presence of 
significant distinctions in mean newborn weight with regard 
to maternal age and season variables that included more than 
two categories. To assess the homogeneity of variances and 
conduct multiple comparisons among groups, Scheffe tests 
were applied.  Logistic regression analysis was conducted to 
identify significant predictors of the macrosomia variable. In 
the preliminary phase, univariate analysis was employed to 
evaluate potential risk factors that could exert an influence 
on macrosomia. These risk factors included variables such as 
maternal age, gender, year of birth, gestational age, and season 
of birth. Subsequently, based on a significance criterion of p 
< 0.25, the variables of maternal age, gender, and gestational 
age were selected for inclusion in the multiple logistic 
regression analysis. A statistical significance level of 0.05 was 
utilized for all statistical tests. All analytical procedures were 
executed using Statistical Package for the Social Sciences 
software, version 26 (SPSS, Version 26.0).
RESULTS
In our study, we observed that the average weight of newborns 
in 2020 (3334.3±480.1) was significantly greater than that of 
newborns in 2016 (3253.7±3240.0) (p=0.010). In 2020, births 
tended to occur at a more advanced gestational week, and there 
existed a statistically significant distinction when compared 
to 2016. In 2020, we observed a median gestational age of 
39 weeks, whereas in 2016, it stood at 38 weeks (p<0.001).
However, when comparing newborn weights within the 
same gestational week, there were no statistically significant 
differences between 2016 and 2020 (p>0.05). Interestingly, 
both in 2016 and 2020, male newborns consistently displayed 
higher birth weights than their female counterparts (p<0.001). 
The mean maternal age was 28.7±5.2 for 2012 and 28.6±5.4 
for 2016, with no statistically significant difference noted in 
the average maternal age between the two years (p=0.762). 
(Table 1)
What’s intriguing is that in both 2016 and 2020, we observed 
a trend where newborn birth weight increased as maternal 
age advanced. There was a subtle positive correlation 
between maternal age and newborn weight in both 2016 
and 2020 (p<0.001), with correlation coefficients of 0.156 
and 0.152, respectively. When exploring the relationship 
between the gestational week at birth and newborn weight, 
we discovered a significant increase in newborn weight with 
each subsequent gestational week (p<0.001). For proper 
contextualization, it’s of paramount importance to delineate 
the definitions pertaining to birth weight. Low birth weight 
is conventionally demarcated as a live birth weight below 
2500 grams. Conversely, macrosomia is frequently defined by 
birth weights that surpass the 4000-gram mark, occasionally 
extending to 4500 grams. Birth weights within the range 
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of 2500 to 4000 grams are considered within the norm. In 
our research, we specifically identified newborns with birth 
weights equal to or exceeding 4000 grams as infants falling 
under the macrosomia category. The incidence of newborns 
with low birth weight was 3.7%, while the rate of newborns 
with normal birth weight was 91.4%, and the occurrence 
of macrosomic births was 4.8% during the year 2016. The 
proportion of newborns with low birth weight was 4.3%, 
while the percentage of newborns with a normal birth weight 
was 87.6%. Additionally, the rate of macrosomic births stood 
at 8.1% in the year 2016. A significant statistical rise in the 

macrosomy rate was noted in 2020 (p=0.033). (Table 2)
During the year 2016, there were a total of 687 births. 
Among these, 362 births (52.7%) were carried out through 
caesarean section, while 323 births (47.1%) followed the 
normal vaginal delivery route. In the year 2016, there were 
a total of 885 births. Among these, 484 births (54.6%) were 
delivered via caesarean section, while 401 births (45.2%) 
followed the normal vaginal delivery route. In the year 2016, 
no statistically significant distinction in birth weight was 
observed between infants delivered via cesarean section and 
those born through the vaginal delivery route (p=0.212). 
However, in 2020, newborns born through cesarean section 
exhibited a statistically significant increase in birth weight 

compared to infants delivered vaginally (p=0.014). (Table 3)
It is worth noting that the influence of seasons on newborn 
weight did not yield statistically significant findings in both 
years (p>0.05). Our research employed an extensive multiple 
logistic regression analysis, revealing several independent 
predictors of macrosomia. These included maternal age 
(odds ratio [OR]=1.09; 95% confidence interval [CI], 1.05-
1.14), gender (OR=1.95; 95%CI, 1.28-2.97; P=0.002), year 
(OR=1.62; 95%CI, 1.05-2.49; P=0.030), the 39th gestational 
week (OR=2.61; 95%CI, 1.18-5.76; P=0.018), and the 40th 
gestational week (OR=2.92; 95%CI, 1.29-6.58; P=0.010). 
DISCUSSION
In research carried out within the past decade in North 

America, Europe, Australia, and China, a trend of rising birth 
weights among newborns was noted (5). In our publication, 
we determined that the mean birth weight of infants delivered 
in 2020 was greater in comparison to those born in 2016. 
Furthermore, it was observed that births in 2020 took place at 
a later gestational week compared to 2016. We believe that this 
disparity in birth weight could potentially be attributed to this 
difference in gestational timing. Nonetheless, it is imperative 
to underline that there were no statistically significant 
fluctuations observed in neonatal weights when comparing 
the years 2016 and 2020 within the same gestational week. 

However, it is noteworthy that our analysis does illuminate an 
upsurge in the prevalence of macrosomia rates.To conduct a 
comprehensive exploration of potential risk factors associated 
with macrosomia, we judiciously employed logistic 
regression analysis. The discerned results unequivocally 
pinpoint maternal age, newborn gender, and gestational age 
as formidable risk factors for macrosomia (6). Of particular 
significance is the prominence of gestational age, emerging 
as the predominant determinant influencing birth weight in 
term singleton infants, thus aligning harmoniously with the 
empirical findings of our present study. A parallel investigation 
conducted in China, spearheaded by Yi and colleagues, lent 
credence to these assertions (7). Their findings converged with 

our own, elucidating that maternal age, pregnancy-related 
weight gain, and gestational age are integral factors conferring 
a heightened risk for macrosomia.  Additionally, an expanding 
body of scientific inquiry substantiates the ascending 
trajectory in macrosomia rates. Certain studies posit that this 
surge may be intricately associated with an augmentation 
in maternal body mass index (BMI). Moreover, it is worth 
emphasizing that infants born with higher birth weights often 
embark on a developmental trajectory characterized by an 
amplified body mass index (BMI) throughout their subsequent 
life stages. This developmental course is intricately linked 
to an increased susceptibility to specific categories of 
malignancies. It is imperative to acknowledge that this 
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Table 1: Comparison of Newborn Weight, Gestational Age, and Maternal Age in 2016 and 2020

Year Average 
Newborn 

Weight (g)

Gestational 
Age (weeks)

Maternal Age 
(years)

Correlation 
between Maternal 
Age and Newborn 

Weight

Newborn Weight 
Comparison 

(p-value)

Male vs. Female 
Newborn Weight 

(p-value)

2016 3253.7±240.0 38 28.7±5.2 0.156 (p<0.001) No significant 
difference (p>0.05)

Male > Female 
(p<0.001)

2020 3334.3±480.1 39 28.6±5.4 0.152 (p<0.001) No significant 
difference (p>0.05)

Male > Female 
(p<0.001)

Table 2: Distribution of Low, Normal, and Macrosomic Births in 2016 and 2020 with Statistical Significance
 

Year Low Birth Weight 
(%)

Normal Birth Weight 
(%)

Macrosomic Births 
(%)

Statistical Significance (p-value)

2016 3.7 91.4 4.8 -
2020 4.3 87.6 8.1 0.033

Table 3: Comparison of Cesarean Section and Vaginal Delivery Rates in 2016 and 2020

Year Total Births Cesarean Section (%) Vaginal Delivery (%) Statistical Significance (p-value)
2016 687 52.7 47.1 0.212
2020 885 54.6 45.2 0.014
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research lacks comprehensive data concerning maternal 
weight gain during pregnancy and maternal body mass index 
(BMI) (8). Consequently, the full extent of the impact of 
these factors on macrosomia remains beyond the scope of 
our investigation. Our observations underscore a noteworthy 
gender-based disparity, with female participants exhibiting 
lower birth weights in contrast to their male counterparts (9). 
Additionally, there exists a discernible trend suggesting lower 
birthweights within both the youngest and oldest maternal age 
groups. It is a widely accepted convention that the optimal 
age range for childbirth typically falls between 20 and 34 
years (10). However, it is pertinent to note that the preterm 
birth rate increases significantly for offspring born to mothers 
aged under 17, as well as for pregnancies occurring after the 
age of 40. Furthermore, a surge is observed in admissions 
to neonatal intensive care units and an elevated incidence 
of fetal abnormalities in pregnancies beyond the age of 40. 
Pertinently, our research findings resonate with existing 
literature, which suggests that the risk of perinatal mortality 
surges to 2.7 times greater in pregnancies occurring after the 
age of 40. Additionally, it has been reported that maternal 
age exceeding 35 years triples the risk of fetal macrosomia 
(11). Within the confines of our study, we deliberately opted 
to include mothers whose ages fell within the range of 18 to 
40 years. Notably, our findings unveiled a marked distinction 
in maternal age between newborns with macrosomia and 
those with typical birth weights, with the former group 
being characterized by a tendency towards relatively higher 
maternal ages. It is noteworthy that a study conducted in 
Israel posited a hypothesis suggesting a potential connection 
between heightened sunlight exposure during the final weeks 
of pregnancy and an accompanying increase in birth weight. 
However, our study, in contrast to these findings, conveys 
a different perspective. Our analysis revealed that seasonal 
variations did not exert any discernible impact on birth weight. 
This conclusion was derived from an examination of the 

average birth weight of newborns delivered in 2016 and 2020 
across different seasons. It is crucial to underscore that our 
study was conducted in a region located in central Anatolia, 
Turkey, where abundant sunlight prevails consistently 
throughout all seasons. This unique environmental factor 
may have contributed to the absence of observable seasonal 
effects on birth weight within our study. In a broader context, 
it is imperative to acknowledge that the present study is not 
immune to certain limitations, the primary one being the 
inherent challenges associated with accessing digital data 
from the period before 2016. The retrospective nature of our 
study inherently imposes inherent limitations. Regrettably, 
pertinent information concerning factors that could potentially 
exert an influence on newborn weight and the incidence of 
macrosomia remained inaccessible from the digital database 
registry. These factors encompassed crucial elements such 
as the mother’s body mass index, pregnancy-related weight 
gain, maternal marital status, educational background, the 
frequency of pregnancy check-ups, employment status, 
as well as behavioral habits including smoking, alcohol 
consumption, and substance use. In light of these inherent 
constraints, our data analysis brought to the fore a significant 
and noteworthy trend when comparing the year 2020 to 2016. 
This discernible trend revealed a marked increase in both 
newborn weights and the prevalence of macrosomia in the 
year 2020. Moreover, our observations suggest that neonatal 
weight is affected by both maternal age and the gender of 
the newborn, while there is no apparent correlation between 
neonatal weight and the changing seasons. These discoveries 
emphasize the significance of taking maternal age, newborn 
gender, and gestational age into account as notable risk 
factors for the development of macrosomia. We anticipate 
that the data gathered during our study will make a valuable 
contribution to the field of antenatal care within gynecology 
and obstetrics clinics, as well as to the broader realm of public 
health.
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ABSTRACT
Objective: This study aimed to evaluate the frequency and clinical characteristics of allergic reactions 
following Measles-Mumps-Rubella (MMR) vaccination in children with egg allergy. Our aim in 
selecting the MMR vaccine was to better understand vaccine-related allergic reactions in children 
with egg allergy and to assess its reliability.
Material and Method: A retrospective analysis was conducted on 202 patients diagnosed with egg 
allergy who received the MMR vaccine in our clinic between 2023 and 2024. Demographic, clinical, 
and laboratory data were reviewed. Patients’ age, sex, concomitant allergic diseases, total IgE, 
specific IgE for milk, egg, and nuts, skin prick tests, and post-vaccination reactions were recorded.
Results: The median age of the patients was 12 months (range: 7-84 months), and 57.4% were 
male. Sensitization to cow’s milk was detected in 29.2% of the patients, while 6.9% had nut allergen 
sensitivity. The most common clinical conditions were urticaria (43.1%) and atopic dermatitis 
(36.6%). Following vaccination, only four patients (2%) developed localized rash, and none had a 
history of anaphylaxis.
Conclusion: No severe systemic reactions were observed following MMR vaccination in children with 
egg allergy. Our findings support current guidelines, suggesting that MMR vaccination can be safely 
administered under standard conditions in children with egg allergy.  In our study, 29.2% of patients 
with egg allergy had cow’s milk allergy, and 6.9% had nut allergy, suggesting that food allergies are 
often seen together in childhood. Additionally, it is emphasized that the India-made MMR vaccines 
used in Turkey contain milk proteins, which may increase the risk of anaphylaxis in individuals with 
milk and egg allergies, highlighting the need for careful evaluation of the vaccine prospectus before 
vaccination in these children.
Keywords: Egg allergy, Measles-Mumps-Rubella vaccine, Allergic reaction, Anaphylaxis, Cow’s milk 
allergy

ÖZET
Amaç: Bu çalışma, kızamık-kabakulak-kızamıkçık (KKK) aşısı sonrası yumurta alerjisi olan 
çocuklarda alerjik reaksiyonların sıklığını ve klinik özelliklerini değerlendirmeyi amaçlamaktadır. 
KKK aşısını seçme amacımız, özellikle yumurta alerjisi olan çocuklarda aşıya bağlı alerjik 
reaksiyonların daha iyi anlaşılması ve güvenilirliğinin değerlendirilmesidir.
Gereç ve Yöntem: 2023-2024 yılları arasında kliniğimizde KKK aşısı yapılan ve yumurta alerjisi 
tanısı almış 202 hasta üzerinde retrospektif bir analiz gerçekleştirildi. Hastaların demografik, klinik 
ve laboratuvar verileri incelendi. Yaş, cinsiyet, eşlik eden alerjik hastalıklar, total IgE, süt, yumurta 
ve kuruyemişlere özgü IgE düzeyleri, deri prick testleri ve aşılama sonrası reaksiyonlar kaydedildi.
Bulgular: Hastaların medyan yaşı 12 ay (dağılım: 7-84 ay) olup, %57,4’ü erkekti. Hastaların 
%29,2’sinde inek sütü duyarlılığı, %6,9’unda ise kuruyemiş alerjeni duyarlılığı saptandı. En sık 
görülen klinik durumlar ürtiker (%43,1) ve atopik dermatit (%36,6) idi. Aşılama sonrasında yalnızca 
dört hastada (%2) lokal döküntü gelişti ve hiçbir hastada anafilaksi öyküsü bulunmadı.
Sonuç: Yumurta alerjisi olan çocuklarda KKK aşısı sonrası ciddi sistemik reaksiyon gözlenmedi. 
Bulgularımız, mevcut kılavuzları desteklemekte olup, yumurta alerjisi olan çocuklarda KKK aşısının 
standart koşullar altında güvenle uygulanabileceğini göstermektedir. Çalışmamızda, yumurta 
alerjisi olan hastaların %29,2’sinde inek sütü alerjisi, %6,9’unda kuruyemiş alerjisi görülmesi 
çocukluk çağında gıda alerjilerinin sıklıkla bir arada görüldüğünü düşündürmektedir. Ayrıca 
Türkiye’de kullanılan Hindistan menşeili KKK aşılarının süt proteinleri içerdiği ve bu durumun süt 
ve yumurta alerjisi olan bireylerde anafilaksi riskini artırabileceği, bu çocuklar aşılanmadan önce aşı 
prospektüslerinin titizlikle değerlendirilmesi gerektiği vurgulanmaktadır.
Anahtar Kelimeler: Yumurta alerjisi, Kızamık-Kabakulak-Kızamıkçık aşısı, Alerjik reaksiyon, 
Anafilaksi, İnek sütü alerjisi
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INTRODUCTION
Food allergies can be classified as IgE-mediated (urticaria, 
angioedema, anaphylaxis), non-IgE-mediated (food protein-
induced enterocolitis, food protein-induced proctocolitis), and 

mixed-type (eosinophilic esophagitis, atopic dermatitis). IgE-
mediated reactions typically have an acute onset and primarily 
affect the skin, gastrointestinal system, and respiratory 
system. In contrast, non-IgE-mediated food allergies manifest 
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as vomiting, abdominal pain, bloody stools, failure to thrive, 
and diarrhea (1,2). Over the years, the prevalence of food 
allergies has increased worldwide, with rates ranging from 
1% to 10% in children globally, and approximately 8% in 
Western societies (3,4).
Egg allergy is one of the most common food allergies in 
childhood and can significantly impact the quality of life from 
an early age. Its prevalence ranges between 0.5% and 2.5% (5). 
In adults, it tends to decrease, with an estimated prevalence 
of around 0.1% (6). Egg allergy can cause symptoms such 
as urticaria, atopic dermatitis, cough, wheezing, vomiting, 
diarrhea, and even anaphylaxis (7). While most reactions are 
IgE-mediated, non-IgE and mixed-type reactions can also 
occur. The diagnosis of egg allergy is based on clinical history, 
skin prick tests, specific IgE tests, and oral food challenge 
tests (8). The allergic reaction is mediated by specific IgE 
antibodies against ovalbumin (Gal d 2) and/or ovomucoid 
(Gal d 1) found in egg white (9).
Vaccines such as measles-mumps-rubella (MMR), influenza, 
and yellow fever, which are produced using egg embryos, 
may contain trace amounts of egg protein. The MMR vaccine 
is produced in fibroblast cultures derived from chicken 
embryos and contains minimal amounts of egg protein (0.5–1 
nanogram of ovalbumin per 0.5 mL dose) (10,11). However, 
several studies suggest that allergic reactions associated with 
these vaccines are primarily due to gelatin and neomycin 
rather than egg protein (12,13). Additionally, some vaccine 
brands may include milk protein in their manufacturing 
process, which necessitates careful evaluation of vaccine 
content in children with milk allergies.
The most recent guidelines from the European Academy of 
Allergy and Clinical Immunology (EAACI) state that MMR 
vaccines can be safely administered under standard conditions 
to children with egg allergy (14). Nevertheless, there are case 
reports of anaphylaxis occurring after MMR vaccination in 
egg-allergic patients (15). A study by Altaş et al. suggested 
that children with severe egg allergy may be evaluated in 
pediatric allergy clinics, but this should not lead to delays in 
the MMR vaccination schedule (16).
Given the conflicting findings in the literature regarding MMR 
vaccination in egg-allergic children, we aimed to present our 
clinical experience in this area. Our study seeks to provide 
a detailed analysis of allergic reactions and clinical features 
following MMR vaccination in children with egg allergy, 
thereby contributing to the existing body of knowledge.
MATERIALS AND METHODS
The study included a total of 202 patients aged 0-7 years who 
were diagnosed with egg allergy and received the MMR vaccine 
at our clinic between January 1, 2023, and December 31, 
2024. Patients with primary or secondary immunodeficiency, 
those vaccinated during an acute infection, those receiving 
systemic steroids or immunosuppressive treatment, and those 
whose families did not provide consent for participation were 
excluded.
The demographic, clinical, and laboratory data of the 
retrospectively analyzed patients were evaluated. The 
parameters examined included age, sex, age at diagnosis, 
comorbid allergic diseases, and reactions following the MMR 
vaccine (Priorix, GlaxoSmithKline, Belgium). Laboratory 
assessments included eosinophil count and percentage, total 
IgE levels, and sensitization to milk, egg, and nut allergens 
(specific IgE levels and skin prick test results). Eosinophil 
counts were obtained from complete blood count parameters, 

while total IgE levels were measured using a nephelometric 
method with a Siemens Healthcare Diagnostics Products 
device (Marburg, Germany). Specific IgE levels were 
analyzed using the ImmunoCAP system (UniCAP; Uppsala, 
Sweden), with values ≥0.35 kIU/L considered positive. In the 
skin prick test, results were deemed positive if there was no 
wheal formation or dermographism in the negative control, 
and an induration of ≥3 mm was present (17,18). Patients with 
positive skin prick test and/or specific IgE results underwent 
oral egg provocation testing, and those with a positive result 
were considered to have egg allergy.
Ethics
This study was approved by the Ethics Committee of the 
University of Health Sciences Ümraniye Training and 
Research Hospital (Date: 12.12.2024, decision no: 419). The 
study was conducted in accordance with the principles of the 
Helsinki Declaration.
Statistical Analysis
Statistical analyses were performed using SPSS for Windows 
25.0. Normal distribution was assessed using visual (graphs) 
and analytical methods (Kolmogorov–Smirnov/Shapiro–
Wilk tests). Descriptive results were presented as medians, 
minimum and maximum values, numbers (n), and percentages 
(%). In all analyses, a statistical significance level of p < 0.05 
was considered.

RESULTS
A total of 202 patients with egg allergen sensitivity were 
evaluated. The median age was 12.0 months (7.0–84.0). Of 
the patients, 57.4% (n=116) were male. Sensitization to milk 
allergens was observed in 29.2% (n=59) of the patients, while 
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Table 1: Patients’ Age, Gender, and Additional Food Allergy 
Data

Age (months), median (min-max) 12.0 (7.0-84.0)

n (%)
Gender Female 86 (42.6)

Male 116 (57.4)
Milk allergen sensitivity 59 (29.2)
Nut allergen sensitivity 14 (6.9)

Figure 1: Distribution of Patients’ Clinical Characteristics
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6.9% (n=14) had nut allergen sensitivity (Table 1).
When assessing clinical conditions associated with egg allergy, 
43.1% of patients had urticaria, and 36.6% had a history of 
atopic dermatitis. Angioedema was observed in five patients, 
and anaphylaxis occurred in twelve patients. Additionally, ten 
patients had concomitant allergic rhinitis (Figure 1).
The median absolute eosinophil count was 380.0 cells/mm³ 
(0–3320.0), and total IgE levels had a median of 58.0 IU/mL 
(0–5657.0). The median specific IgE level for egg was 4.23 
kIU/L (0.35–100.0) (Table 2).
Following vaccination, reactions were observed in four 
patients, all of whom experienced localized rash. In two 
patients, the rash appeared 30 minutes after injection, in one 
patient after 15 minutes, and in another after 1 hour. None of 
the patients who developed post-vaccination reactions had a 
prior history of anaphylaxis (Table 3).
DISCUSSION
In Turkey, the national vaccination schedule recommends the 
administration of the Measles, Mumps, and Rubella (MMR) 
vaccine at 12 months of age. However, due to the presence of 
migrant children, this vaccine may also be administered at 9 
months in certain cases. Some physicians exhibit hesitation in 
vaccinating children with egg allergy, leading to referrals to 
pediatric allergy centers for vaccine administration (19).
In our study, 202 patients with egg allergen sensitivity were 
evaluated. The median age was 12.0 months, and 57.4% 
(n=116) of the patients were male. Similarly, another study 
examined 130 patients and reported that 55.3% (n=72) were 
male, with a mean age of 13.7 months (20). The relatively 
high number of patients in our study enhances the reliability 
of statistical analyses. In both studies, the proportion of 
male patients was higher, aligning with literature findings 
that allergic diseases are more prevalent in male children. 
The fact that patients were vaccinated around 12 months of 
age indicates a high level of vaccine awareness in our clinic 
and appropriate guidance for families. This finding suggests 
adherence to the vaccination schedule in allergic children, 
without significant delays. In our clinic, families receive 
regular information to ensure timely vaccination at 12 months.
In our study, 29.2% (n=59) of the patients had concomitant 

cow’s milk allergen sensitivity, while 6.9% (n=14) had 
nut allergen sensitivity. In the study by Keleş et al., 41.3% 
(n=33) of the patients had cow’s milk allergy in addition to 
egg allergy, and 18.8% (n=15) had food allergies other than 
cow’s milk. The most common concomitant allergies with 
egg allergy were milk, wheat, and nuts (19). Food allergies 
frequently coexist in childhood, and the immunological 
mechanisms in polyallergic individuals are believed to be 
more complex. Egg and milk proteins commonly cause 
allergies together due to their structural and immunological 
characteristics. The prevalence of cow’s milk allergy was 
higher in the study by Keleş et al. (41.3%) compared to our 
study. This discrepancy may be attributed to variations in 
sample size, diagnostic methods, and regional differences 
in patient populations. The prevalence of allergens such as 
wheat and nuts is influenced by regional dietary habits and 
genetic predisposition. The frequency of food allergies varies 
across populations, which may account for differences in 
study results. Additionally, some series of measles and MMR 
vaccines used in Turkey may contain milk proteins, posing a 
risk of anaphylaxis in individuals allergic to cow’s milk and 
egg. There is evidence suggesting that certain vaccines, such 
as the India-originated Tresivac, may cause severe reactions 
in patients with such allergies. Therefore, the composition and 
production conditions of each vaccine should be thoroughly 
examined, and package inserts should be carefully reviewed 
when vaccinating children with food allergies.
When evaluating comorbidities, 38.7% of our patients 
had urticaria, 32.9% had atopic dermatitis (AD), 7.6% 
had reversible airway disease, 8.9% had GIS, 4.4% had 
allergic rhinitis, and 5.3% had a history of anaphylaxis. The 
higher number of Reversible airway disease and GIS cases 
compared to anaphylaxis or rhinitis suggests a possible 
link to the patients’ clinical profiles and the diversity of 
pathophysiological mechanisms in allergic reactions. In 
another study, it was reported that 79% (n=49) of egg-
allergic patients had a history of atopic dermatitis, 12% (n=8) 
had urticaria, and 3.2% (n=2) had a history of anaphylaxis. 
These differences may be attributed to variability in patient 
populations, diagnostic criteria, and environmental factors. 
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Table 2: Patients’ Laboratory Values

Median Minimum Maximum
Absolute Eosinophil Count (cells/mm³) 380..0 0.0 3320.0
Eosinophil Percentage (%) 3.70 0.30 23.50
Total IgE (IU/mL) 58 0 5657
Specific IgE – Egg (kIU/L) 4.23 0.35 100.00
Specific IgE – Milk (kIU/L) 1.14 0.41 100.00
Skin Prick Test - Egg 5 3 11
Skin Prick Test - Milk 6 3 7

Table 3: Characteristics of Patients with Post-Vaccination Reactions

Gender Age 
(Month)

Reaction History of 
Anaphylaxis

Eosinophil 
(cells/mm³)

Eosinophil 
(%)

Total IgE 
(IU/mL)

Egg spesific IgE 
(kIU/L)

1st Patient Male 13.0 Local-Rash No 260.0 2.80 2 0.85
2nd Patient Female 12.0 Local-Rash No - - - -
3rd Patient Male 12.0 Local-Rash No 390.0 4.20 87 0.81
4th Patient Female 9.0 Local-Rash No 650.0 7.70 151 0.40
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However, to enhance the accuracy and generalizability of 
these results, further advanced studies with larger sample 
sizes and different populations are needed.
In our study, the median absolute eosinophil count was 
380.0 cells/mm³ (0-3320.0), total IgE was 58.0 IU/mL (0-
5657.0), and egg white-specific IgE median was 4.23 kIU/L 
(0.35-100.0). In Sayar’s study, the mean egg white-specific 
IgE was 3.18 ± 6.3 kIU/L, while the mean total IgE and 
eosinophil count were 54.3 ± 78.1 IU/mL and 370.6 ± 218 
cells/mm³, respectively (22). The eosinophil count, total IgE, 
and egg white-specific IgE levels observed in our study are 
comparable to those reported by Sayar et al. However, our 
study reported a higher median egg white-specific IgE level 
(4.23 kU/L). This difference may be due to variations in the 
severity of allergy, age distribution of patient groups, and 
methodological differences between studies. Larger sample-
sized studies are essential for a detailed evaluation of the 
clinical correlations of these parameters.
Among the 202 patients we followed, four experienced post-
vaccination reactions, all of which were localized rashes. In 
two patients, the rash appeared 30 minutes after injection, in 
one patient after 15 minutes, and in another after 1 hour. None 
of the patients who developed post-vaccination reactions had 
a prior history of anaphylaxis. In the study by Özdemir et al., 
macular rash was observed in only 1 (2.9%) of 36 vaccine 
doses administered to 18 patients (23). Similarly, in the 
study by Altaş et al., urticaria developed in only 1 out of 179 

vaccinated patients, with no other adverse reactions observed 
(16). The fact that only four patients (1.98%) in our study 
developed localized rashes post-MMR vaccination, consistent 
with other studies, supports the overall safety of the vaccine 
in children with egg allergy. Additionally, the mild nature of 
the reactions and the absence of anaphylaxis in any patient 
indicate that the vaccine does not cause severe allergic side 
effects.
Our findings align with existing literature and confirm that 
the MMR vaccine is largely safe for patients with egg allergy. 
However, some MMR vaccines have been reported to contain 
trace amounts of milk protein. Although larger sample-sized 
and long-term follow-up studies are needed, the current data 
suggest that vaccination in allergic children is generally safe. 
Nonetheless, the composition of vaccines should be carefully 
reviewed, particularly in patients with milk allergy, and 
clinical observation should be recommended for potential 
reactions.
Limitations and Strengths: As a retrospective study, data 
deficiencies may be present. Since the evaluation of allergic 
reactions is based on patient records, mild reactions may 
have been underreported. The generalizability of the results 
is limited as the study was conducted at a single center. 
Additionally, due to the lack of long-term follow-up after 
vaccination, delayed reactions could not be assessed. Among 
the strengths of the study is the relatively large patient 
population.
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ABSTRACT
Objective: This study aims to investigate the impact of three SNPs (rs4820268, rs2235321, rs855791) in 
the TMPRSS6 gene on iron metabolism in patients with subclinical hypothyroidism and iron deficiency 
anemia (IDA), as well as to evaluate the effects of iron-only and iron-thyroxine combination treatments 
on individuals with heterozygous and mutant genotypes.
Material and Method: Ninety-five patients with subclinical hypothyroidism and IDA, alongside 30 
healthy controls, participated in the study. Participants were grouped as follows: Control (N=30), 
Hypothyroidism (N=30), Hypothyroidism IDA (N=30), and Hypothyroidism IDA+Thyroxine (N=35). 
TMPRSS6 rs4820268 and rs855791 polymorphisms were analyzed using TaqMan SNP Genotyping 
Assays and qPCR, while rs2235321 was genotyped using Allele-Specific PCR (ASPCR). Complete blood 
count, iron levels, and total iron-binding capacity (TIBC) were measured with an automated analyzer, 
while ferritin levels were analyzed using immunoassay.
Results: No significant differences were found in the genotype and allele distributions of TMPRSS6 
polymorphisms (rs4820268, rs2235321, rs855791) between patients and controls. For rs4820268 and 
rs855791 heterozygous and mutant genotypes, ferritin levels were lower in the Hypothyroidism and 
Hypothyroidism IDA groups compared to controls, while TIBC was higher in the Hypothyroidism group. 
Ferritin was elevated and TIBC decreased in the Hypothyroidism IDA+Thyroxine group compared to 
Hypothyroidism and Hypothyroidism IDA groups. In terms of the rs2235321 polymorphism, iron and 
ferritin levels were higher in the Hypothyroidism+IDA+Thyroxine group than in the other hypothyroidism 
groups, but TIBC was lower.
Conclusion: No significant variation was observed in the genotype and allele frequencies of TMPRSS6 
polymorphisms between healthy individuals and those with hypothyroidism. Nevertheless, considering the 
relationship between hypothyroidism, iron metabolism, and treatment response, particularly in patients 
receiving combined therapy, treatment-related changes in TIBC and ferritin levels were observed.
Keywords: Subclinical Hypothyroidism, Iron Deficiency Anemia, TMPRSS6 Gene, SNP.

ÖZET
Amaç: Bu çalışma, TMPRSS6 genindeki üç tek nükleotid polimorfizminin (SNP) (rs4820268, rs2235321, 
rs855791) subklinik hipotiroidizm ve demir eksikliği anemisi (DEA) olan hastalarda demir metabolizması 
üzerindeki etkilerini incelemeyi ve heterozigot ve mutant genotiplere sahip bireylerde yalnızca demir ve 
demir-tiroksin kombinasyon tedavilerinin etkilerini değerlendirmeyi amaçlamaktadır.
Gereç ve Yöntem: Çalışmaya subklinik hipotiroidizm ve DEA tanılı 95 hasta ile 30 sağlıklı kontrol 
dahil edilmiştir. Katılımcılar şu gruplara ayrılmıştır: Kontrol (N=30), Hipotiroidizm (N=30), 
Hipotiroidizm+DEA (N=30) ve Hipotiroidizm+DEA+Tiroksin (N=35). TMPRSS6 rs4820268 ve 
rs855791 polimorfizmleri TaqMan SNP Genotipleme Analizleri ve qPCR ile, rs2235321 polimorfizmi ise 
Alel-Spesifik PCR (ASPCR) yöntemi ile genotiplendirilmiştir. Tam kan sayımı, demir seviyeleri ve total 
demir bağlama kapasitesi (TDBK) otomatik analizör ile ölçülürken, ferritin seviyeleri immünoassay 
yöntemi ile analiz edilmiştir.
Bulgular: TMPRSS6 polimorfizmlerinin (rs4820268, rs2235321, rs855791) genotip ve alel dağılımlarında 
hasta ve kontrol grupları arasında anlamlı bir fark saptanmamıştır. Rs4820268 ve rs855791 heterozigot 
ve mutant genotipleri açısından incelendiğinde, Hipotiroidizm ve Hipotiroidizm+DEA gruplarında 
ferritin seviyeleri kontrol grubuna göre daha düşük, TDBK ise Hipotiroidizm grubunda daha yüksek 
bulunmuştur. Hipotiroidizm+DEA+Tiroksin grubunda ise ferritin seviyeleri artarken, TDBK düşmüştür. 
rs2235321 polimorfizmi açısından, Hipotiroidizm+DEA+Tiroksin grubunda demir ve ferritin seviyeleri 
diğer hipotiroidi gruplarına göre daha yüksekti, ancak TDBK daha düşüktü.
Sonuç: TMPRSS6 polimorfizmlerinin genotip ve alel frekanslarında sağlıklı bireyler ile hipotiroidi 
hastaları arasında anlamlı bir farklılık gözlenmemiştir. Bununla birlikte, hipotiroidizm, demir 
metabolizması ve tedavi yanıtı arasındaki ilişki dikkate alındığında, özellikle kombine tedavi alan 
hastalarda TDBK ve ferritin seviyelerinde tedaviye bağlı değişiklikler gözlemlenmiştir.
Anahtar Kelimeler: Subklinik Hipotiroidizm, Demir Eksikliği Anemisi, TMPRSS6 Geni, SNP
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INTRODUCTION
Thyroid hormones play a crucial role in normal development, 
metabolic balance, and the physiological functions of 
body tissues. Among hormonal disorders, hypothyroidism, 
characterized by insufficient secretion of thyroid hormones, 
represents the largest category. Subclinical hypothyroidism 
is a thyroid disorder in which thyroid-stimulating hormone 
(TSH) levels are elevated above normal, while free thyroid 
hormone levels remain within the normal range in the blood 
(1-3).
Subclinical hypothyroidism, a common clinical issue, has a 
prevalence of 4–10% in the general population and exceeds 
20% in women over 60 years of age (4). In addition, the 
evaluation and therapy of subclinical thyroid dysfunction is 
a controversial issue, and there are different practices in the 
therapy of patients with TSH values of 4.5-10 mIU/liter in 
consensus panels conducted in different years (2,5,6).
The prevalence of anemia is high in individuals with 
hypothyroidism. Therefore, it is crucial to identify the points 
where iron metabolism intersects with thyroid hormone 
action and signaling pathways. Several factors are involved 
in iron metabolism, and several rare genetic markers with 
a significant impact on this process have been identified. 
Genome-wide association studies have pinpointed several 
single nucleotide polymorphisms (SNPs) that contribute to 
erythropoiesis and have a lesser impact on iron metabolism 
(7-9). Research has suggested that SNPs in the transferrin 
(TF), human hemochromatosis (HFE), transferrin receptor 2 
(TFR2), and transmembrane protease, serine 6 (TMPRSS6) 
genes are genetic risk factors influencing iron homeostasis. 
Matriptase-2, encoded by the TMPRSS6 gene, is a serine 
protease that inhibits hepcidin expression by cleaving 
membrane-bound hemojuvelin (10).
Hepcidin is a key regulator of human iron homeostasis, 
controlling both dietary iron absorption and iron release by 
macrophages (11). Several studies have identified multiple 
TMPRSS6 SNPs that are associated with iron-refractory 
iron deficiency anemia (IRIDA) and iron deficiency anemia 
(IDA), as well as low iron and blood indices. These SNPs 
were classified into synonymous, missense, intron, 5’-
UTR, and intergenic variants. The most frequently reported 
TMPRSS6 SNPs, rs855791 and rs4820268, have been 
linked to poor iron status biomarkers and low blood indices. 
Other TMPRSS6 SNPs, such as rs2235321, rs2235324, 
rs5756504, rs5756506, and rs1421312, were also associated 
with iron deficiency biomarkers (12-18). Most of the studies 
on TMPRSS6 SNPs affecting biochemical parameters have 
been conducted in Caucasian populations, with fewer studies 
in Asian populations (13-17). Several studies have found 
specific SNPs in TMPRSS6 to be associated with iron and 
hematological parameters (8,19,20). Batar et al. suggested 
in their study that variations in TMPRSS6 may not be a 
risk factor for IDA. However, they found that TMPRSS6 
polymorphisms were associated with increases in various 
iron-related hematological parameters (21). Our study aims 

to explore the impact of three SNPs (rs4820268, rs2235321, 
and rs855791) within the TMPRSS6 gene on patients with 
subclinical hypothyroidism. Additionally, we seek to assess 
how iron-only and combined iron and thyroxine treatments 
influence iron metabolism in individuals with heterozygous 
and mutant genotypes.
MATERIALS AND METHODS
Case selection
The study included 95 patients diagnosed with newly identified 
IDA and subclinical hypothyroidism, referred to the Internal 
Medicine outpatient clinic at Sakarya University Training 
and Research Hospital, along with 30 healthy individuals. 
Participants were divided into four groups based on complete 
blood count, iron levels, iron-binding capacity, ferritin, TSH, 
and free thyroxine (fT4) values: a Control group (N=30), a 
Hypothyroidism group of untreated subclinical hypothyroid 
patients (N=30), a Hypothyroidism IDA group of subclinical 
hypothyroid patients with IDA receiving iron treatment (80 
mg ferrous sulfate) (N=30), and a Hypothyroidism IDA + 
Thyroxine group of subclinical hypothyroid patients with IDA 
receiving both iron and thyroxine treatment (80 mg ferrous 
sulfate and 25 µg levothyroxine) (N=35). All participants 
gave informed consent, and the study protocol was approved 
by the Ethics Committee of Sakarya University Medical 
Faculty (29.09.2016-E.12812).
Sample collection
Blood samples were collected after an overnight fast, using 
tubes containing ethylenediaminetetra-acetic acid (EDTA) 
and tubes without anticoagulants (Vacuette®, Z Trace 
Elements Serum Clot Activator; Greiner Bio-One GmbH, 
Austria). Whole blood in tubes without anticoagulants was 
allowed to clot and then centrifuged at 1500×g for 10 minutes 
to separate the serum. The samples were stored at -20 °C 
until further biochemical analysis. Complete blood count 
was performed using the Abbott Diagnostics Cell Dyn 3700 
hematology analyzer (Abbott Diagnostics, IL, USA). Iron 
levels and total iron-binding capacity (TIBC) were measured 
using the Abbott Architect C16000 autoanalyzer (Abbott 
Diagnostics, IL, USA). TSH, fT4, and ferritin were analyzed 
using the Abbott ARCHITECT i2000SR immunoassay 
analyzer (Abbott Diagnostics, IL, USA).
DNA isolation and TMPRSS6 polymorphisms analysis
Genomic DNA was isolated from peripheral blood using 
a DNA extraction kit (Jena Bioscience GmbH, Jena, 
Germany) according to the manufacturer’s instructions. The 
concentration and purity of the DNA samples were determined 
using a NanoDrop spectrophotometer, which measured the 
260/280 nm optical density ratio. TaqMan® SNP Genotyping 
Assays (Applied Biosystems, Life Technologies, USA) and 
qPCR ProbesMaster (Jena Bioscience, Germany) were used 
to investigate the polymorphisms of rs4820268 and rs855791 
related to the TMPRSS6 gene, as indicated in Table 1. 
According to the qPCR ProbesMaster protocol, each reaction 
was prepared as follows: 10 μL of qPCR Probes Master, 1 
μL of PrimerProbMix, 7 μL of PCR-grade water, and 2 μL 
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Table 1: Context sequences of the investigated TMPRSS6 polymorphisms (rs4820268 and rs855791)

SNP ID Context sequence [VIC/FAM]
rs855791 GCGTGGCGTCACCTGGTAGCGATAG                                          [A/G] 

CCTCGCTGCACAGGTCCTGTGGGAT
rs4820268 CCTACCTTCCTGGCACTGCTCTTC                                               [A/G] 

TCGCTGCCGTTGAGACAATCAGGCT
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of DNA on ice. PCR amplification was performed using a 
Bio-Rad CFX device (Bio-Rad Laboratories, Irvine, CA, 
USA) with Bio-Rad CFX Manager Software. Amplification 
was performed on a Bio-Rad CFX device with an initial 
denaturation at 95°C for 2 minutes, followed by 40 cycles of 
95°C for 15 seconds and 60°C for 1 minute. SNP genotypes 
were determined from fluorescence data using allelic 
discrimination plots and amplification curves.
Genotyping of the TMPRSS6 (rs2235321) polymorphism 
was conducted using Allele-Specific PCR (ASPCR), a 
sensitive and specific method for detecting single nucleotide 
changes. This technique relies on primers binding to the 
mutation site, with amplification occurring only if the 
mutation is present. PCR mixture information of rs2235321 
is shown in Table 2. The primers used were: Common 
primer: 5’-ATCCTTTCTCCCTCCTCTCT-3’, Primer C 
(normal allele): 5’-AGCGAGGTCTATCGCTTT-3’, Primer 
A (mutant allele): 5’-AGCGAGGTCTATCGCTTC-3’.
Each sample was tested in two PCR tubes: one with Primer 
C and the common primer, and the other with Primer A and 
the common primer. Genotypes were determined as follows: 
GG (normal homozygous): Amplification in C tube only, 
AA (mutant homozygous): Amplification in A tube only, AG 
(heterozygous): Amplification in both tubes. PCR conditions 
included an initial denaturation at 95°C for 5 minutes, 

followed by 45 cycles of 95°C for 30 seconds, 60°C for 1 
minute, and 72°C for 30 seconds, with a final extension at 
72°C for 5 minutes. The amplified products (122 bp) were 
separated on a 3% agarose gel, stained with ethidium bromide, 
and visualized under UV light for genotype determination.
The bands formed after electrophoresis of the TMPRSS6 
(rs2235321) gene are presented in Table 3.
Statistical Analysis
Statistical analyses were performed using SPSS Statistics 
21.0 software. The Hardy-Weinberg equilibrium was tested 
using Chi-square analysis. Genotype and allele frequencies 
were compared between the patient and control groups using 
Chi-square analysis. The odds ratio (OR) and 95% confidence 
intervals (CIs) were calculated to assess the effects of 
differences in allelic and genotype distributions. Comparisons 
of other parameters were made using the unpaired Student’s 
t-test (for normally distributed variables) or the Mann-
Whitney U test (for non-normally distributed variables). A 
P-value of < 0.05 was considered statistically significant.
RESULTS
The clinical characteristics are summarized in Table 4. Age 
and gender distributions were similar across all groups. Serum 
TSH levels were significantly higher in the Hypothyroidism 
and Hypothyroidism IDA groups compared to the control 
group (P < 0.001 for both). TSH levels were lower in the 
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Table 2: TMPRSS6 (rs2235321) genetic PCR mixture (final volume 25 µl)

Stock solution in molarity Working solution of molarity Final molarity
PCR Buffer 10X ▬ 1X
Primers C, A, Common 100 µM 10 µM 0.4 µM
dNTPs 100 mM 2 mM 0.2 mM
Taq Polymerase 5U/µM ▬  1 U
DNA ▬ ▬ ~50ng

Table 3: Bands formed after electrophoresis of TMPRSS6 (rs2235321) gene

Amplification PCR Product Normal homozygous (GG) Heterozygous (AG) Mutant homozygous (AA)
C tube A tube C tube A tube C tube A tube

TMPRSS6 (rs2235321) (122 bp) ▬ ▬ ▬ ▬

Table 4: Comparison of some biochemical parameters between patients with subclinical hypothyroidism and control subjects

Parameters Control 
(N=30)

Hypotyroidism 
(N=30)

Hypotyroidism IDA 
(N=30)

Hypotyroidism IDA+Thyroxyne 
(N=35)

TSH (mIU/L) 2.07±1.29 11.04±11.31a*** 10.00±10.90b*** 3.93± 1.77d**, e**
fT4 (pmol/L) 12.44±1.23 10.84±3.06 10.98±1.99 12.60± 1.95d*,e*
Erythrocyte (M/µL) 4.76±0.47 4.53±0.53a* 4.51±0.51 4.56±0.55d***,e*
Hct (%) 40.08±4.23 36.52±4.61 36.48±4.40 37.95±5.02
Hb (g/dL) 13.49±1.53 12.02±1.65a* 11.98±1.55b* 12.72±1.84
MCV (fL) 84.38±6.16 80.98±7.84 80.69±6.14 83.01±7.40
MCH (pg) 28.38±2.38 26.72±2.90 26.00±2.63b* 27.64±3.16
MCHC (g/dL) 33.62±0.59 32.89±1.09a* 32.45±1.03b** 32.82±1.47c***
RDW (%) 16.09±1.49 17.89±2.04 17.84±2.21b** 16.78±2.29c*
Iron (µg/dL) 79.10±35.08 58.82±29.19 54.47±20.73 80.43±32.22e*
TIBC (µg/dL) 304.80±102.60 383.50±77.54a*** 351.60±93.38b*** 282.10±58.83d**,e*
Ferritin (ng/mL) 43.07±39.96 11.01±8.51a*** 13.81±7.11b*** 34.71± 18.43d**,e**

Data are presented as mean ± SD. IDA, Iron deficiency anemia, Hct, Hematocrit, Hb, Hemoglobin, MCV, Mean corpuscular volume, MCH, Mean corpuscular 
haemoglobin, MCHC, Mean corpuscular hemoglobin concentration, RDW, Red cell distribution width, TIBC, Total iron binding capacity, TSH, Thyroid 
stimulating hormone, fT4, Free thyroxine, aControl vs. Hypotyroidism, bControl vs. Hypotyroidism IDA, cControl vs. Hypotyroidism IDA+Thyroxyne, 
dHypotyroidism vs. Hypotyroidism IDA+Thyroxyne, eHypotyroidism IDA vs. Hypotyroidism IDA+Thyroxyne, *P<0.05, **P<0.01, ***P<0.001.
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Hypothyroidism IDA + Thyroxine group compared to both 
the Hypothyroidism and Hypothyroidism IDA groups (P < 
0.01 for both). fT4 levels were elevated in the Hypothyroidism 
IDA + Thyroxine group compared to the Hypothyroidism 
and Hypothyroidism IDA groups (P < 0.05 for both). No 
significant differences in fT4 levels were found among the 
other groups (P > 0.05 for all) (Table 4).
When evaluating biochemical parameters, erythrocyte 
count, hemoglobin (Hb), mean corpuscular hemoglobin 
concentration (MCHC), and ferritin levels were lower, while 
TIBC was higher in the Hypothyroidism group compared to 
the Control group (P < 0.05, P < 0.05, P < 0.05, P < 0.001, and 
P < 0.001, respectively). In the Hypothyroidism IDA group, 
Hb, mean corpuscular hemoglobin (MCH), MCHC, and 
ferritin levels were lower, while red cell distribution width 
(RDW) and TIBC were higher compared to the control group 
(P < 0.05, P < 0.05, P < 0.01, P < 0.001, P < 0.01, and P < 
0.001, respectively). In the Hypothyroidism IDA + Thyroxine 
group, MCHC was lower, and RDW was higher compared to 
the control group (P < 0.001 and P < 0.05, respectively). No 
significant differences were observed in other parameters (P 
> 0.05).
In the comparison between the Hypothyroidism and 
Hypothyroidism IDA+Thyroxine groups, erythrocyte 
count and ferritin were higher in the Hypothyroidism 
IDA+Thyroxine group, while TIBC was lower (P < 0.001, 
P < 0.01, and P < 0.01, respectively). In the comparison 
between the Hypothyroidism IDA and Hypothyroidism 
IDA+Thyroxine groups, erythrocyte count, iron, and ferritin 
were higher in the Hypothyroidism IDA+Thyroxine group, 
while TIBC was lower (P < 0.05, P < 0.05, P < 0.01, and P < 

0.05, respectively). No significant differences were observed 
in other parameters (P > 0.05).
We investigated the polymorphisms located in the TMPRSS6 
gene (rs4820268, rs2235321, and rs855791), and the 
genotype frequencies for both the patient and control groups 
are presented in Table 5. Statistical analysis of the allele 
frequencies and genotype distributions of the rs4820268, 
rs2235321, and rs855791 SNPs revealed no significant 
differences. To evaluate whether these gene polymorphisms 
(rs4820268, rs2235321, and rs855791) influenced iron, TIBC, 
and ferritin levels, these parameters were compared between 
the patient groups and the control group for homozygous 
mutant and heterozygous genotypes (Table 6).
Initially, iron, TIBC, and ferritin levels for the rs4820268 
polymorphism were compared between homozygous mutant 
and heterozygous genotype carriers (Table 6). Ferritin 
levels were found to be lower in the Hypothyroidism and 
Hypothyroidism IDA groups compared to the Control 
group (P < 0.01 and P < 0.05, respectively). Ferritin levels 
were also lower in the Hypothyroidism group compared 
to the Hypothyroidism IDA + Thyroxine group (P < 0.05). 
Furthermore, TIBC levels were higher in the Hypothyroidism 
group compared to the Control group (P < 0.05), and lower 
in the Hypothyroidism IDA + Thyroxine group compared to 
both the Hypothyroidism and Hypothyroidism IDA groups (P 
< 0.001 and P < 0.05, respectively).
Next, the patient and control groups with homozygous mutant 
and heterozygous genotypes of the rs2235321 polymorphism 
were compared (Table 6). It was found that iron levels 
were higher in the Hypothyroidism IDA + Thyroxine group 
compared to the Hypothyroidism and Hypothyroidism IDA 

Table 5: Distribution of genotype and allele frequencies of rs4820268, rs2235321 and rs855791 SNPs in healthy controls and 
subjects with subclinical hypothyroidism (untreated, treated with IDA or and IDA+Thyroxine)

Genotype Control Hypotyroidism
n (%)

Hypotyroidism IDA
n (%)

Hypotyroidism IDA+Thyroxyne
n (%)

rs4820268 Genotypes
GG 12 (41) 10 (42)   3 (16)   8 (27)
AG 12 (41) 11 (46) 11 (58) 15 (50)
AA 5 (18)   3 (12)   5 (26)   7 (23)

Allele frequency
G 36 (62) 31 (65) 17 (45) 31 (52)
A 22 (38) 17 (35) 21 (55) 29 (48)

rs2235321 Genotypes
AA 2 (10) 3 (14) 2 (11)   2 (6)
AG 13 (65) 18 (82) 15 (83) 29 (91)
GG 5 (25) 1 (4) 1 (6)   1 (3)

Allele frequency
A 17 (43) 24 (55) 19 (53) 33 (52)
G 23 (57) 20 (45) 17 (47) 31 (48)

rs855791 Genotypes
AA 10 (34) 10 (40) 1 (5)   5 (16)
AG 18 (62) 14 (56) 18 (90) 26 (81)
GG 1 (4) 1 (4) 1 (5)   1  (3)

Allele frequency
A 38 (66) 34 (68) 20 (50) 36 (56)
G 20 (34) 16 (32) 20 (50) 28 (44)



groups (P < 0.01 and P < 0.05, respectively). TIBC levels 
were lower in the Hypothyroidism IDA + Thyroxine group 
compared to the Hypothyroidism and Hypothyroidism IDA 
groups (P < 0.001 and P < 0.01, respectively). Additionally, 
ferritin levels were lower in the Hypothyroidism and 
Hypothyroidism IDA groups compared to the Control group 
(P < 0.01 and P < 0.05, respectively), and higher in the 
Hypothyroidism IDA + Thyroxine group compared to both 
the Hypothyroidism and Hypothyroidism IDA groups (P < 
0.001 and P < 0.01, respectively).
Finally, the iron, TIBC, and ferritin levels of homozygous 
mutant and heterozygous genotypes in the rs855791 
polymorphism were compared (Table 6). Iron levels were 
found to be higher in the Hypothyroidism IDA + Thyroxine 
group compared to the Hypothyroidism IDA group (P < 
0.05). TIBC levels were higher in the Hypothyroidism group 
compared to the Control group (P < 0.05), and lower in the 
Hypothyroidism IDA + Thyroxine group compared to both 
the Hypothyroidism and Hypothyroidism IDA groups (P < 
0.001 and P < 0.01, respectively). Moreover, ferritin levels 
were lower in the Hypothyroidism and Hypothyroidism IDA 
groups compared to the Control group (P < 0.001 and P < 
0.01, respectively), and higher in the Hypothyroidism IDA + 
Thyroxine group compared to both the Hypothyroidism and 
Hypothyroidism IDA groups (P < 0.01 for both).
DISCUSSION
In this study, the three most common SNPs (rs4820268, 
rs2235321, and rs855791) in the TMPRSS6 gene were 
investigated in patients with subclinical hypothyroidism 
and IDA, and the effects of iron-only or combined iron and 
thyroxine treatments on certain biochemical parameters were 
evaluated. Although no statistically significant differences 
were detected among the selected SNPs between the groups, 
notable changes in iron, TIBC, and ferritin levels were 
observed in association with the heterozygous and mutant 
variants of rs4820268, rs2235321, and rs855791 in the 
treatment of anemia in subclinical hypothyroidism. To the 
best of our knowledge, this is the first study to examine the 
status of rs4820268, rs2235321, and rs855791 SNPs in the 
TMPRSS6 gene in patients with subclinical hypothyroidism 
and IDA.

Thyroid hormone plays a vital role in metabolism regulation. 
Thyroid disorders due to iodine deficiency and IDA are major 
global health concerns. While IDA and thyroid hormone 
deficiency are treatable (22), subclinical hypothyroidism 
treatment remains debated (23). Studies suggest IDA 
treatment in subclinical hypothyroidism is more effective 
with thyroid hormone supplementation (3, 24), and genetic 
factors influence iron metabolism (25). TMPRSS6 variants 
are linked to serum iron levels and hematological parameters 
in various diseases and healthy individuals (19, 26-30). 
Genome-wide studies in European and Asian populations 
identified TMPRSS6 and TF gene variants affecting iron 
status. A 2009 study on European and South Asian individuals 
found rs855791 (V736A) as the most associated SNP, with 
the A allele linked to lower Hb levels via hepcidin regulation 
(8). In Australian individuals, rs855791 correlated with 
reduced transferrin saturation, serum iron, Hb levels, and 
mean corpuscular volume (MCV) in both adolescents and 
adults (19). Jallow et al. examined the effects of TMPRSS6 
and TF SNPs on iron status in 1,316 healthy Gambians from 
the Keneba Biobank. TMPRSS6 SNPs (rs2235321, rs855791, 
rs4820268, rs2235324, rs2413450, rs5756506) and TF SNPs 
(rs3811647, rs1799852) were assessed for iron biomarkers, 
with some SNPs linked to ferritin, hepcidin, Hb, transferrin, 
unsaturated iron-binding capacity (UIBC), and transferrin 
saturation, though their contribution to population variance 
was minimal (29). Delbini et al. sequenced the TMPRSS6 
gene in 16 IRIDA patients, identifying 27 polymorphisms. 
Eight SNPs and four haplotypes were significantly associated 
with IRIDA, including rs855791, rs2235320, rs4820268, 
rs11704654, and rs2543519. These nonsynonymous variants 
were linked to altered amino acid sequences, leading to 
dysregulated hepcidin expression and changes in MT-2 
catalytic activity (20). Elmahdy et al. found rs855791 and 
rs4820268 significantly associated with reduced Hb, MCV, 
MCH, ferritin, and iron levels, along with increased TIBC 
in IDA and IRIDA patients (31). Another study analyzing 
multiple TMPRSS6 SNPs in IDA patients found no direct 
impact on IDA but noted their influence on iron metabolism 
parameters (21). In our study, no significant differences 
in TMPRSS6 polymorphisms (rs4820268, rs2235321, 
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Table 6: Effect of TMPRSS6 gene polymorphisms (rs4820268, rs2235321, and rs855791) on iron levels, TIBC, and ferritin in 
individuals with heterozygous and mutant genotypes

Control AG+AA Hypotyroidism
AG+AA

Hypotyroidism IDA
AG+AA

Hypotyroidism IDA+Thyroxyne 
AG+AA

rs4820268 (n=17) (n=14) (n=14) (n=22)
Iron (µg/dL) 76.82±28.13 58.60±30.76 59.63±19.07 82.48±33.11
TIBC (µg/dL) 310.80±78.84 383.60±81.88a* 365.50±95.91 284.20±53.72c***,d*
Ferritin (ng/mL) 41.46±41.58 11.61±8.78a** 13.98±7.32b* 33.00±16.88c*
rs2235321 (n=18) (n=19) (n=16) (n=30)
Iron (µg/dL) 76.65±26.60 49.44±11.02 55.80±21.61 83.04±31.54c**,d*
TIBC (µg/dL) 326.50±74.39 381.40±62.44 353.90±98.36 281.20±57.74c***,d**
Ferritin (ng/mL) 33.38±32.10 10.59±8.74a** 13.76±7.49b* 35.12±18.98c***,d**
rs855791 (n=19) (n=15) (n=19) (n=27)
Iron (µg/dL) 78.60±35.30 58.82±29.19 54.47±20.73 83.14±33.94
TIBC (µg/dL) 319.30±89.68 384.00±79.64a* 351.60±93.38 279.60±60.65c***,d*
Ferritin (ng/mL) 41.14±40.21 10.98±8.74a** 13.81±7.11b* 35.01±18.68c*

Data are presented as mean ± SD. IDA, Iron deficiency anemia, TIBC, Total iron binding capacity, aControl vs. Hypotyroidism, bControl vs. Hypotyroidism 
IDA, cHypotyroidism vs. Hypotyroidism IDA+Thyroxyne, dHypotyroidism IDA vs. Hypotyroidism IDA+Thyroxyne, *P<0.05, **P<0.01, ***P<0.001.
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rs855791) were observed between subclinical hypothyroidism 
and control groups. However, in patients, heterozygous and 
mutant variants were associated with decreased ferritin and 
increased TIBC levels.
Poggiali et al. studied the response to iron therapy in relation to 
TMPRSS6 polymorphisms and found significant differences 
in the frequencies of common TMPRSS6 polymorphisms, 
including V736A, SNP-120, SNP-113, F5F, P33P, K253E, 
S361S, Y418Y, D521D, D15accc, and Y739Y, between 
persistent IDA patients (with poor oral iron therapy response) 
and the control group. They also observed that heterozygous 
and homozygous rs855791 genotypes were associated with 
lower serum iron, transferrin saturation, Hb, and MCV levels 
in IDA patients (32). Shinta et al. investigated the effects of 
dietary iron on anemia and iron deficiency in young children. 
Data from 121 Indonesian children aged 6–17 months were 
analyzed. The minor alleles of TMPRSS6 rs855791 (A) and 
rs4820268 (G) were found to reduce serum ferritin levels by 
4.50 g/L and 5.00 g/L, respectively. However, no significant 
association was observed between these SNPs and soluble 
transferrin receptor (sTfR) or hemoglobin (Hb) concentrations 
(13). In our study, no significant differences were found 
in rs4820268, rs2235321, and rs855791 SNPs between 
subclinical hypothyroid patients receiving iron therapy and 
healthy individuals. However, in the patient group, ferritin 
levels were lower in heterozygous and mutant variants of 
these SNPs compared to controls. In patients receiving both 
iron and thyroxine therapy, iron and ferritin levels increased, 
and TIBC decreased, compared to those receiving only iron 
therapy. These findings suggest that specific TMPRSS6 SNPs 
(rs4820268, rs2235321, and rs855791) may influence iron 
metabolism in subclinical hypothyroid patients undergoing 
combined therapy.
To the best of our knowledge, polymorphisms in the TMPRSS6 
gene have not been studied in hypothyroidism, although they 
have been observed to contribute to iron deficiency and anemia 
in diseases such as celiac disease and diabetes. It is seen that 
the data obtained from these studies are also contradictory. 
A study on the rs855791 SNP and anemia in celiac disease 
found that the rs855791 variant was more prevalent in adults 
with celiac disease compared to a control group. However, no 
significant difference was observed between celiac patients 
with persistent IDA and those without IDA regarding the 
rs855791 polymorphism (33). Another study reported that 
the T allele of rs855791 was more frequent in celiac patients 
with persistent IDA and was associated with a lower response 
to oral iron supplementation (27). Liu et al. observed a 
trend toward a significant association between the T allele 
of rs855791 and an increased risk of gestational diabetes 
mellitus in pregnant Han Chinese women. They also found 
significant associations between rs855791 and rs4820268 
SNPs with serum iron and transferrin saturation, suggesting a 
link between TMPRSS6 variants and gestational diabetes risk 
(34). Moremi et al. reported no significant difference in the 
frequency distributions of the TMPRSS6 c.2207C>T variant 

between multiple sclerosis patients and controls but found a 
significant difference in the risk of iron deficiency between 
homozygous T and C allele carriers, with lower ferritin levels 
in patients compared to controls (28). Similarly, Gan et al. 
found that both rs855791 (V736A) and rs4820268 (D521D) 
SNPs were significantly associated with ferritin, Hb levels, 
iron overload risk, and type 2 diabetes risk (26).
Several studies have shown that thyroid hormones stimulate 
red blood cell production (22-25). In hypothyroidism, 
erythrocyte lifespan is normal, but hypoproliferative 
erythropoiesis occurs. Various mechanisms are involved in 
the stimulation of erythropoiesis by thyroid hormones. One of 
these mechanisms is suggested to be related to erythropoietin, 
which increases metabolic rate and the resulting increase 
in oxygen demand. Although the data obtained are closely 
related to the improvement in iron variables, it has been 
suggested that stimulation of erythropoiesis by thyroid 
hormones is not the only mechanism, and that the effects 
of thyroid hormone on iron metabolism are quite complex. 
The TMPRSS6 gene, which encodes matriptase-2, plays a 
direct role in the regulation of dietary iron absorption and 
utilization. The TMPRSS6 SNP may be associated with an 
increased risk of iron-restricted erythropoiesis resulting from 
inadequate iron absorption from dietary sources. Although 
further functional studies are needed to elucidate the effect 
of TMPRSS6 polymorphisms on iron deficiency anemia 
developing in subclinical hypothyroidism, our findings 
suggest that combined homozygous and heterozygous 
genotypes in TMPRSS6 affect circulating iron, TIBC and 
ferritin levels. On the other hand, the distribution of genotypes 
of these polymorphisms is likely to be associated with various 
risk factors for the development of iron deficiency anemia. 
There were some limiting factors in our study. These limiting 
factors include the fact that our sample groups were collected 
from the same center and region at certain time intervals and 
the small number of patients in our groups in terms of follow-
up.
CONCLUSIONS
In this study, hypothyroid patients receiving iron therapy 
were found to have lower ferritin and iron levels and higher 
TIBC levels compared to healthy individuals. In individuals 
receiving both iron and thyroid treatment, TIBC levels were 
found to decrease, while ferritin and iron levels increased. 
No significant differences were observed in the genotype 
and allele frequency distributions of TMPRSS6 rs4820268, 
rs2235321 and rs855791 between healthy and subclinical 
hypothyroid individuals. However, these polymorphisms 
affected treatment-related changes, especially in patients 
receiving combined therapy, where ferritin levels increased 
and TIBC decreased. These findings highlight the relationship 
between hypothyroidism, iron metabolism and response to 
treatment, but further studies in larger sample groups are 
needed to elucidate the underlying molecular mechanisms.
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Akut Pankreatitli Hastalarda Mortaliteyi Tahmin Etmede BAR, BISAP ve NEWS Skorlarının Karşılaştırılması
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ABSTRACT
Objective: Acute pancreatitis is a gastrointestinal emergency with a high mortality rate. Multiple 
biomarkers and scoring systems are used to predict mortality in acute pancreatitis. Traditional 
methods such as BISAPS (Bedside Index of Severity of Acute Pancreatitis Score) and NEWS (National 
Early Warning Score)  contain too many parameters. To predict mortality in patients with acute 
pancreatitis who apply to the emergency department with the BUN/Albumin ratio (BAR).
Material and Method: Patients who were admitted to the emergency department between 01/01/2021 
and 31/12/2022 and whose lipase value was more than three times the reference value were included 
in our study by retrospectively scanning hospital data.Patients were divided into two groups according 
to in-hospital mortality. BAR, BISAP and NEWS values of all patients were calculated and compared.
Result: In the ROC analysis performed to evaluate the mortality predictive power; AUC values of 
NEWS 0.637 (0.546-0.727), BISAPS 0.684 (0.589-0.779), BAR 0.748 (0.663-0.832)  were obtained. 
In the logistic regression analysis; BAR was found to be the highest independent predictor of in-
hospital mortality of acute pancreatitis. It was found that a 1 unit increase in BAR increased in-
hospital mortality by 1,071 times.
Conclusions: BAR is more effective in predicting mortality than NEWS and BISAPS in patients with 
acute pancreatitis who present to the emergency department.
Keywords: Acute Pancreatitis, BAR, BISAPS, NEWS, Mortality

ÖZET
Amaç: Akut pankreatit, yüksek mortalite oranına sahip bir gastrointestinal acil durumdur. Akut 
pankreatitte mortaliteyi öngörmek için çeşitli biyobelirteçler ve skorlama sistemleri kullanılmaktadır. 
BISAPS (Bedside Index of Severity of Acute Pancreatitis Score) ve NEWS (National Early Warning 
Score) gibi geleneksel yöntemler çok fazla parametre içermektedir. Bu çalışmada, acil servise başvuran 
akut pankreatitli hastalarda BUN/Albümin oranı (BAR) ile mortalitenin öngörülmesi amaçlandı.
Gereç ve Yöntem: 01/01/2021 ile 31/12/2022 tarihleri arasında acil servise başvuran ve lipaz değeri 
referans değerin üç katından fazla olan hastalar, hastane verileri retrospektif olarak taranarak 
çalışmaya dahil edildi. Hastalar, hastane içi mortaliteye göre iki gruba ayrıldı. Tüm hastaların BAR, 
BISAP ve NEWS değerleri hesaplanarak karşılaştırıldı.
Bulgular: Mortaliteyi öngörme gücünü değerlendirmek için yapılan ROC analizinde; AUC değerleri 
NEWS için 0,637 (0.546-0.727), BISAPS için 0,684 (0.589-0.779), BAR için 0,748 (0.663-0.832) 
olarak bulundu. Lojistik regresyon analizinde; BAR, akut pankreatitli hastalarda hastane içi 
mortalitenin en güçlü bağımsız belirleyicisi olarak bulundu. BAR’da 1 birimlik artışın hastane içi 
mortaliteyi 1,071 kat artırdığı tespit edildi.
Sonuç: Acil servise başvuran akut pankreatitli hastalarda, BAR skoru, NEWS ve BISAPS skorlarına 
göre mortaliteyi öngörmede daha etkilidir.
Anahtar Kelimeler: Akut Pankreatit, BAR, BISAPS, NEWS, Mortalite
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INTRODUCTION
In non-traumatic emergency department (ED) admissions, 
gastrointestinal (GI) system diseases are seen as the most 
common second system disease. Among GI system diseases, 
one of the most common reasons for admission is acute 
pancreatitis. Therefore, multiple scoring systems have 
been used to determine the prognosis in patients with acute 
pancreatitis (1-2). Biomarkers and scoring systems have been 
used to predict mortality in patients with acute pancreatitis 
due to the high mortality rate associated with the condition 
(3-4).
One of the scoring systems used to predict mortality early in 

acute pancreatitis is the Bedside Index of Severity in Acute 
Pancreatitis (BISAP) score (4). The BISAP scoring system 
contains fewer parameters compared to traditional pancreatitis 
scoring systems (Apache II, Ranson, and Balthazar) and is 
easier to use (5). BISAP is a newer scoring system compared 
to the old Ranson criteria. Data scoring is not required until 
48 hours after patients are admitted to the hospital. The 
BISAP scoring system also includes consciousness status and 
Systemic Inflammatory Response Syndrome (SIRS) criteria. 
Evaluation with this scoring system may be challenging 
and may yield misleading results in patients with cognitive 
diseases like dementia, sequelae of previous illnesses, and 
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mental disorders.
The National Early Warning Score (NEWS) is a scoring 
system used in many clinical conditions to predict mortality 
(6). Its ability to predict mortality is attributed to being a 
scoring system based on vital parameters. Therefore, while 
it accurately predicts mortality in the geriatric population, it 
may not perform well in non-geriatric patient populations due 
to compensatory mechanisms (endocrine, cardiac, central). 
Recently, various parameters have been compared with 
NEWS in literature studies in various clinical conditions (7).
Blood urea nitrogen (BUN) is a type of nitrogen produced in 
protein metabolism and excreted by the kidneys (8). Blood 
urea nitrogen is associated with mortality linked to sepsis-
related dehydration (9). Blood urea nitrogen and albumin 
reflect protein intake, protein catabolism, and fluid balance in 
patients. Both are also frequently used as prognostic markers 
(10). Increased fluid requirements and BUN elevation leading 
to acute kidney injury develop in acute pancreatitis due to 
increased fluid needs and inflammation (11-13). BUN values 
are also included in the calculation of BISAP scores and 
Ranson criteria.
The Blood Urea Nitrogen/Albumin Ratio (BAR) has gained 
a place as a prognostic marker in literature studies in various 
clinical conditions due to being a quickly accessible and 
easily calculable parameter (14) 
In this study, we aimed to compare BAR with NEWS and 
BISAP scoring systems in predicting mortality in patients 
with acute pancreatitis presenting to the ED.
MATERIAL AND METHODS
This study received ethical approval from the Necmettin 
Erbakan University (Konya, Turkey) Faculty of Medicine 
Clinical Studies Ethics Committee on 7 June 2024, with 
decision number 2024/4997. Patients’ medical data were 
accessed retrospectively through the hospital’s electronic 
medical record system, following the approval of the 
institutional ethics committee. All data were anonymized to 

protect patient confidentiality. Patients who presented to the 
ED between 01/01/2021 and 31/12/2022 with a lipase value 
three times higher than the reference value were screened. 
Patients under eighteen years of age, trauma patients, those 
with missing laboratory parameters, those with missing vital 
signs, and those whose final diagnosis was not pancreatitis 
were excluded from the study (Figure 1).  The parameters 
analyzed in the study were obtained from history taken in the 
ED, physical examination findings, laboratory, and imaging 
results. Patients who met at least two of the diagnostic 
criteria for acute pancreatitis (three times the reference value 
of amylase and/or lipase, typical abdominal pain of acute 
pancreatitis, and imaging findings) were considered to have 
acute pancreatitis and included in the study. Demographic 
data, vital signs (blood pressure, temperature, pulse rate, 
respiratory rate, oxygen saturation), consciousness status 
(AVPU score), laboratory findings (hemoglobin, leukocyte, 
neutrophil, lymphocyte, BUN, creatinine, amylase, lipase, 
albumin, CRP, lactate), presenting complaints, comorbidities, 
etiological causes, and hospital outcomes of the patients 
included in the study were recorded. BAR values and BISAP, 
NEWS scores were calculated from the obtained data.
RESULTS
A total of 934 patients were included in the study, and their 
medical records were reviewed. The median age of the patients 
was determined to be 59, and 507 (54.3%) were female. The 
most common complaint detected at admission was abdominal 
pain with 902 patients. The most common comorbidities were 
hypertension with 319 (34.2%), diabetes with 190 (20.3%), 
and coronary artery disease with 108 (11.6%) (Table 1 and 
Table 2). The median BAR value of the cases was found to 
be 3.62 (2.63-5.34). The median NEWS and BISAPS values 
of the cases were 1 (0-2) and 1 (0-1), respectively. The cases 
were divided into biliary (558 (59.7%)) and non-biliary (376 
(40.3%)) etiological causes. Among non-biliary causes, mass 
(abscess, tumor) was the most common cause with a total of 51 
patients. Of the patients, 791 were hospitalized, and 63 were 
admitted to the intensive care unit. As a hospital outcome, 796 
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Figure 1: Flowchart
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(85.2%) of the patients were discharged (Table 3).
The cases were examined by dividing them into two groups 
according to in-hospital mortality status. The group with 
mortality comprised 44 patients, constituting 4.7% of the 
cases. The collected data between the two groups were 
compared. The median BAR, BISAPS, NEWS values of the 
cases with mortality were statistically significantly higher 
compared to those who survived (6.34 (4.52-10.96), 3.5 (2.6-
5.14), p<0.001; 1.5 (1-2.75), 1 (0-1), p<0.001; 1 (0.25-4), 
1 (0-2), p<0.001). The median NLR and CRP values were 
also statistically significantly higher in the mortality group 
compared to the other group (11.21 (5.36-22.4),  5.87 (3.36-
10.96), p<0.001; 57.25 (15.32-158.01), 10.44 (3.2-33.54), 
p<0.001). Moreover, non-biliary causes in etiology and the 
occurrence of malignancies as comorbidities were more 
common in the mortality group and statistically significant 
(30 (68.2%), 346 (38.9%), p <0.001; 14 (31.8%), 57 (6.4%), 
p<0.001). Detailed characteristics of the compared data 
between the two groups are given in Table 1 and Table 2.
In ROC analysis conducted to evaluate the predictive power of 
mortality; AUC values of BAR 0.748 (0.663-0.832), BISAPS 
0.684 (0.589-0.779), NEWS 0.637 (0.546-0.727), NLR 0.677 
(0.583-0.771) were obtained ( Table 4) ( Figure 2).
In logistic regression analysis, BAR, NLR, and CRP were 
found to be independent predictors in predicting in-hospital 
mortality of acute pancreatitis. An increase of 1 unit in BAR, 
NLR, and CRP values was found to increase in-hospital 
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Table 1:  Features of Participants and comparison of survivor and nonsurvior

Total patients 
(n=934)

Non survivor
(n=44)

Survivor
(n=890) p value

Age 59(43.75-72) 69(57.75-81.75) 57(42-71) 0.001*
NEWS 1(0-2) 1(0.25-4) 1(0-2) <0.001*
BISAPS 1(0-1) 1.5(1-2.75) 1(0-1) <0.001*
eGFR 86.54(62.58-107) 64.71(40.77-90.24) 86.33(65.08-107.83) 0.001*
BUN 15.3(11.23-20.74) 22.22(15.61-41.32) 14.77(10.98-20.23) <0.001*
Albumine 4.15(3.75-4.4) 3.66(3.12-4.14) 4.16(3.8-4.41) <0.001*
BAR 3.62(2.63-5.34) 6.34(4.52-10.96) 3.5(2.6-5.14) <0.001*
Creatinine 0.84(0.7-1.1) 1.04(0.8-1.71) 0.85(0.7-1.09) 0.001*
Sodium 138(136-140) 137(132-139) 138(136-140) 0.013*
Potassium 4.3(3.98-4.6) 4.31(3.89-4.69) 4.26(3.96-4.58) 0.449*
Amilase 731(264-1709.5) 356(168.75-1385) 753(270.5-1715 0.014*
Lipase 1389.85(536.28-3182.25 670(372.88-2285.63) 1444(547.5-3201.35) 0.011*
CRP 11(3.4-38.15) 57.25(15.32-158.01) 10.44(3.2-33.54) <0.001*
WBC 10.49(8.16-13.3) 11.57(7.98-18.61) 10.46(8.18-13.15) 0.088*
Neutrophil 8.1(5.76-10.91) 9.64(5.97-16.45) 8.04(5.71-10.81) 0.031*
Lymphocyte 1.32(0.88-1.83) 1(0.59-1.63) 1.33(0.9-1.86) 0.008*
NLR 6.01(3.38-11.41) 11.21(5.36-22.4) 5.87(3.36-10.96) <0.001*
Hgb 13.41±2.03 13.19±2.89 13.42±1.98 0.617**
Hospital Stay Duration 5(3-8) 4(2.25-21) 5(3-8) 0.527*
Intensive Care Hospitalization Duration 0(0-0) 2(1-7) 0(0-0) <0.001*

Sex 
Male 427(45.7%) 26(59.1%) 401(45.1%)

0.068***
Female 507(54.3%) 18(40.9%) 489(54.9%)

      

*: Man whitney u test was used
**: Student t test was used
***: Chi square test was used
NEWS: National Early Warning Score, BISAPS: Bedside Index of Severity of Acute Pancreatitis Score eGFR: Estimate Glomerular Filtration Rate,  BUN: 
Blood Urea Nitrogen, BAR: BUN – Albumin Ration, CRP: C-reactive protein, Hgb: haemoglobin

Figure 2: ROC Curve Analysis of Prognostic Scores for 
Mortality Prediction
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mortality by 1.071, 1.022, and 1.006 times, respectively 
(Table 5).
DISCUSSION
Acute pancreatitis has a high mortality rate among GI 
emergencies and constitutes the majority of ED admissions. 
NEWS and BISAP scoring systems were used in the study 
on acute pancreatitis (15). Therefore, predicting mortality in 
patients with acute pancreatitis is important. Our study aims 
to demonstrate the predictive power of BAR in predicting 
mortality. To the best of our knowledge, our study is the first 
to evaluate mortality in acute pancreatitis using BAR in the 
literature.
BUN value is a frequently used biomarker to assess kidney 
function and is commonly used in clinical practice. The 
increase in BUN value in patients with acute pancreatitis is 
due to increased fluid needs associated with intravascular fluid 
loss, leading to acute kidney injury (14).  Additionally, kidney 
damage occurs due to inflammatory release (16). Albumin 
regulates plasma osmotic pressure and constitutes the 
majority of plasma proteins (17). Albumin is also a negative 

Table 2:  Comparative analysis of survivors and non-survivors with respect to initial clinical presentation and past medical 
history

n(%) n(%) n(%) p value
Abdominal pain 902(96.6) 43(97.7) 859(96.5) 0.999*
Nausea-vomiting 508(54.4) 20(45.5) 488(54.8) 0.223**
Back pain 352(37.7) 14(31.8) 338(38) 0.411**
Abdominal swelling 13(1.4) 2(4.5) 11(1.2) 0.122*
Other complaint 54(5.8) 10(22.7) 44(4.9) <0.001*

Etiology
Biliary 558(59.7) 14(31.8) 544(61.1)

<0.001**
Nonbiliary 376(40.3) 30(68.2) 346(38.9)

Morbidity 635(68) 35(79.5) 600(67.4) 0.092**
Pancreatitis 129(13.8) 5(11.4) 124(13.9) 0.630**
Hyperlipidemia 59(6.3) 3(6.8) 56(6.3) 0.753*
Hypertension 319(34.2) 14(31.8) 305(34.3) 0.738**
Diabetes mellitus 190(20.3) 11(25) 179(20.1) 0.432**
Coronary artery disease 108(11.6) 5(11.4) 103(11.6) 0.966**
Congestive heart failure 38(4.1) 3(6.8) 35(3.9) 0.418*
Arrhythmia 29(3.1) 3(6.8) 26(2.9) 0.152*
Liver, pancreas and biliary tract malignancies 14(1.5) 4(9.1) 10(1.1) 0.003*
Malignancy 71(7.6) 14(31.8) 57(6.4) <0.001*
Asthma-COPD 78(8.4) 5(11.4) 73(8.2) 0.405*
Chronic renal failure 56(6) 3(6.8) 53(6) 0.743*
Cerebrovascular disease 37(4) 2(4.5) 35(3.9) 0.692*
Thyroid 34(3.6) 2(4.5) 32(3.6) 0.672*
Gastrointestinal tract bleeding 1(0.1) 0(0) 1(0.1) 0.999*
Crohn’s disease, ulcerative colitis, celiac 9(1) 0(0) 9(1) 0.999*
Rheumatological disease 30(3.2) 3(6.8) 27(3) 0.164*
Liver cirrhosis 5(0.5) 0(0) 5(0.6) 0.999*
Other comorbidity 36(3.9) 3(6.8) 33(3.7) 0.238*
Cholecystitis 1(0.1) 0(0) 1(0.1) 0.999*
Cholelithiasis,  Choledocholithiasis 56(6) 1(2.3) 55(6.2) 0.511*
Cholecystectomy 130(13.9) 3(6.8) 127(14.3) 0.163**

      

*: Ficher exact test was used
**: Chi square test was used
COPD: Chronic obstructive pulmonary disease

Table 3: Patients’ emergency outcomes, in-hospital 
outcomes, and in-hospital mortality

Emergency 
department 
outcome

Discharge 33(3.5%)
Service Hospitalization 791(84.7%)
Intensive Care Hospitalization 63(6.7%)
Discharged voluntarily 43(4.6%
Transfer to another hospital 4(0.4%)

Hospital 
outcome

Discharge 796(85.2%)
Discharged voluntarily 84(9%)
Transfer to another hospital 10(1.1%)
Exitus 44(4.7%)

In-hospital mortality 44(4.7%)



acute-phase reactant. While serum albumin levels decrease 
during inflammatory processes, the transfer of albumin 
from the vascular compartment to the outside increases, and 
hypoalbuminemia deepens (18). Kang et al. found in a study 
that the BUN value is correlated with mortality in patients 
with acute pancreatitis (19) There are also studies showing 
that BAR is an independent prognostic factor in various 
diseases such as community-acquired pneumonia, ischemic 
stroke, and COVID-19 pneumonia (20-22). In a study on the 
use of BAR in predicting mortality in patients with early-
stage sepsis admitted to the ED by Tianyong and colleagues, 
the AUC value of BAR was found to be 0.741 (23). We 
found the AUC value of BAR to be 0.748 in our study. When 
comparing the AUC values of NEWS, BISAPS, and BAR, we 
reached values of 0.637, 0.684, and 0.748, respectively. We 
observed that the BAR value was more effective in predicting 
in-hospital mortality compared to the BISAPS and NEWS 

scoring systems.
In our study, the NEWS value was found to be high in patients 
with acute pancreatitis who had a fatal course. In a study 
conducted by the PANC study group with 2580 patients, they 
found the NEWS value of all pancreatitis patients to be 1 
(0-2) (24). Furthermore, in our study, the NEWS value was 
found to be high in patients with acute pancreatitis who had a 
fatal course. In a study by Tan JW and colleagues, the median 
NEWS value of patients with fatal pancreatitis was found to 
be 11 (0-18) (25). In our study, we found the median NEWS 
value in patients with fatal pancreatitis to be 1 (0-14).
In our study, the average age of patients with acute pancreatitis 
presenting to our ED was 59, and the female ratio was 54.3%. 
In a study aimed at preventing hospitalization of patients with 
acute pancreatitis, the average age was found to be 56, and 
the female ratio was 53.2% (26) Our study is consistent with 
the literature. The most common complaint was abdominal 
pain, and the most common comorbidity was hypertension at 
34.2%. The most common etiology was biliary pathologies 
at 59.7%. The most common cause among non-biliary 
pathologies was a mass. In a study by Şenkal et al. on patients 
with acute pancreatitis, the most common etiology was biliary 
pathologies at 76%. Alcohol was the most common cause 
among non-biliary pathologies at 20% (27,28).
There are some limitations to our study. Our study was a 
single-center and retrospective study. Moreover, the number 
of patients with fatal outcomes in our study had a small sample 
size. Also, during the screening of patients in our study, 
patients with amylase and lipase values three times higher than 
the reference value were included; however, patients whose 
amylase and lipase values were not three times higher than the 
reference value but who had imaging and typical abdominal 
pain of acute pancreatitis were not included in the study. If 
these patients had been included in the study, the results could 
have varied. For these reasons, it is recommended to conduct 
multicenter studies with larger sample sizes.
CONCLUSION
In patients with acute pancreatitis presenting to the ED with 
a fatal course, NEWS, BISAPS, and BAR values were found 
to be statistically significantly higher compared to those who 

Table 4: AUC value of ROC Analysis

ROC Analysis AUC 95% CI p value
Age 0.667 0.583-0.750 <0.001
NEWS 0.637 0.546-0.727 0.004
BISAPS 0.684 0.589-0.779 <0.001
eGFR 0.626 0.527-0.726 0.007
BUN 0.695 0.602-0.789 <0.001
Albumin 0.709 0.615-0.803 <0.001
BAR 0.748 0.663-0.832 <0.001
Creatin 0.620 0.518-0.722 0.011
CRP 0.744 0.663-0.824 <0.001
Neutrophil 0.590 0.481-0.699 0.056
Lymphocyte 0.637 0.547-0.728 0.004
NLR 0.677 0.583-0.771 <0.001

NEWS: National Early Warning Score, BISAPS: Bedside Index of Severity 
of Acute Pancreatitis Score eGFR: Estimate Glomerular Filtration Rate,  
BUN: Blood Urea Nitrogen, BAR: BUN – Albumin Ration, CRP: C-reactive 
protein, NLR: Neutrophil Lymphocyte Ratio

Table 5: Logistic Regression Analysis Result 

Univariate Multivariate
Parameters Odds rate 95% CI p value Parameters Odds rate 95% CI p value
Age 1.032 1.012-1.052 0.001* Age 1.016 0.990-1.043 0.234
NEWS 1.374 1.223-1.544 <0.001* NEWS 1.077 0.908-1.279 0.395
BISAPS 2.567 1.890-3.486 <0.001* BISAPS 1.084 0.648-1.814 0.758
eGFR 0.995 0.987-1.003 0.251
BUN 1.036 1.022-1.050 <0.001
Albumin 0.228 0.134-0.387 <0.001
BAR 1.124 1.073-1.177 <0.001* BAR 1.071 1.016-1.129 0.011
Creatin 1.194 0.980-1.456 0.079
CRP 1.009 1.006-1.013 <0.001* CRP 1.006 1.002-1.010 0.001
Neutrophil 1.118 1.063-1.175 <0.001
Lymphocyte 0.675 0.444-1.027 0.066
NLR 1.036 1.017-1.055 <0.001* NLR 1.022 0.977-1.048 0.013

*: Parameters included in multivariate analysis
NEWS: National Early Warning Score, BISAPS: Bedside Index of Severity of Acute Pancreatitis Score eGFR: Estimate Glomerular Filtration Rate,  BUN: 
Blood Urea Nitrogen, BAR: BUN – Albumin Ration, CRP: C-reactive protein, NLR: Neutrophil Lymphocyte Ratio
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survived. The AUC value of BAR in predicting in-hospital 
mortality was found to be higher compared to the AUC values 
of NEWS and BISAPS.
BAR is more effective than NEWS and BISAPS in predicting 
mortality in patients with acute pancreatitis presenting to the 
ED. 

This study highlights BAR as a stronger and more practical 
predictor of in-hospital mortality than NEWS and BISAP in 
patients with acute pancreatitis. Its ease of calculation and 
accessibility make it a promising tool for early risk assessment 
in emergency settings.
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LETTER TO EDITOR

Commentary on Prognostic Scoring Systems for Septic Patients 
in the Emergency Department

Acil Serviste Sepsisli Hastaların Prognozuna Yönelik Skorlama Sistemleri Üzerine Yorumlar

Uğur Kahveci
Department of Emergency Medicine, Eskişehir City Hospital, Eskişehir, Türkiye
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Dear Editor,
We read with great interest the article titled “Comparison 
of MEWS, qSOFA, and MEDS Scores in Predicting the 
Prognosis of Septic Patients in the Emergency Department,” 
published in the November 2023 issue of your journal. The 
retrospective study by Arı et al. addresses a critical clinical 
question by comparing the prognostic value of various 
scoring systems in emergency department patients diagnosed 
with sepsis (1).
While we commend the authors for their meticulous work, we 
would like to offer several points that may contribute to the 
ongoing discussion:
Study Population Characteristics: The mean age of the 
included patients is relatively high (73.4 ± 14.6 years), which 

accurately reflects a high-risk elderly population in the context 
of sepsis. However, this demographic profile may limit the 
generalizability of the findings to younger populations or 
different healthcare settings. As highlighted in a recent meta-
analysis, current data remain insufficient for pediatric and 
young adult populations, indicating a need for further studies 
focused on these groups (2).
Primary Endpoint – 28-Day Mortality: The selection of 28-day 
mortality as the primary outcome is both methodologically 
sound and consistent with the existing literature. Nevertheless, 
clarification on whether late mortality or hospital readmissions 
beyond this time frame were evaluated would provide deeper 
clinical insight.
Clinical Utility of Scoring Systems: The high sensitivity and 
negative predictive value of the MEDS score in predicting 
mortality are noteworthy. However, its relatively complex 
structure may reduce its practical utility in fast-paced 
emergency settings where rapid decision-making is essential 
(3). It may be beneficial for the authors to address this 
limitation.
Proposal for Score Modification: One component of the 
MEDS score is the presence of a lower respiratory tract 
infection (LRTI). Despite advancements in treatment, LRTIs 
remain a significant global health burden, particularly among 
elderly and immunocompromised individuals, contributing 
substantially to morbidity and mortality (4). In this context, 
the authors’ suggestion to increase the weighting of LRTI 
within the MEDS score is notable. Prospective, multicenter 
studies are needed to assess the validity of such revisions, 
which could enhance the accuracy of risk stratification in 
septic patients and improve clinical decision-making.
Further Statistical Analysis: Although the AUC values 
derived from ROC analysis provide valuable information, 
conducting statistical comparisons of AUCs—such as using 
the DeLong test—would strengthen the methodological rigor 
and substantiate the superiority of the MEDS score over 
others.
In conclusion, this study offers a valuable comparative 
analysis for early risk stratification of septic patients in the 
emergency department. Future investigations supporting the 
proposed revisions to the MEDS score may further refine 
clinical decision-making processes.
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