e-ISSN: 2636-8579

JHS

Journal of Health Sciences and Medicine

VOLUME: 6 ISSUE: 6 YEAR: 2023




HONORARY EDITOR
Prof. Dr. Osman GULER

Department of General Surgery, Faculty of Medicine, Kastamonu University,
Kastamonu, TURKEY

EDITORS-IN-CHIEF

Prof. Dr. Alpaslan TANOGLU Prof. Dr. Aydin CIFCI
Department of Gastroenterology, Sancaktepe Sehit Profesér ilhan Department of Internal Medicine, Faculty of Medicine,
Varank Training and Research Hospital, University of Health Kirikkale University, Kirikkale,
Sciences, Istanbul, TURKEY TURKEY
alpaslantanoglu@yahoo.com dr.aydin.71@hotmail.com

ASSOCIATE EDITORS-IN-CHIEF

Prof. Dr. Ekrem UNAL Prof. Dr. Mehmet CITIRIK
Division of Pediatric Hematology & Oncology, Department of Department of Ophtalmology, Ankara Etlik City Hospital,

Pediatrics, Faculty of Medicine, Erciyes University, Kayseri, TURKEY Ankara, TURKEY
drekremunal@yahoo.com.tr mcitirik@hotmail.com

Prof. Dr. Ibrahim Celalettin HAZNEDAROGLU Prof. Dr. Murat KEKILLI

Division of Hematology, Department of Internal Medicine,, Faculty Division of Gastroenterology, Department of Internal Medicine,

of Medicine, Hacettepe University, Ankara, TURKEY Faculty of Medicine, Gazi University, Ankara, TURKEY

ichaznedaroglu@gmail.com drkekilli@gmail.com

Prof. Dr. Yavuz BEYAZIT

Division of Gastroenterology, Department of Internal Medicine, Faculty of
Medicine, Canakkale Onsekiz Mart University, Canakkale, TURKEY
yavuzbeyaz@yahoo.com

EDITORS
Assoc. Prof. Dr. Ahmet EKEN Assoc. Prof. Dr. Elif PINAR BAKIR
Department of Medical Biology, Faculty of Medicine, Erciyes Department of Restorative Dentistry, Faculty of Dentistry, Dicle
University, Kayseri, TURKEY University, Diyarbakir, TURKEY
ahmet.eken@gmail.com elifpinarbakir@gmail.com
Assoc. Prof. Dr. Bekir UCAN Prof. Dr. Mehmet Sinan DAL
Department of Endocrinology and Metabolism, Ankara Etlik City Department of Hematology and Bone Transplantation Unit,
Hospital, University of Health Sciences, Ankara, TURKEY Dr. Abdurrahman Yurtaslan Ankara Oncology Training and
uzm.dr.bekir@hotmail.com Research Hospital, University of Health Sciences, Ankara, TURKEY

dr.sinandal@gmail.com

Assoc. Prof. Dr. Berna AKINCI OZYUREK

Department of Chest Diseases, Ankara Atatiirk Sanatorium Training Assoc. Pt‘Of: Dr. Tug“ba GURBUZ
and Research Hospital, University of Health Sciences, Ankara, Department of Obstetrics and Gynecology, Medistate Hospital,
TURKEY Istanbul, TURKEY
drberna_1982@yahoo.com drtgurguz@hotmail.com

Assoc. Prof. Dr. Unut OCAK

Department of Emergency Medicine, Bursa High Specialization Training and
Research Hospital, University of Health Sciences, Bursa, TURKEY
drumutocak@gmail.com

ENGLISH LANGUAGE EDITOR

Assoc. Prof. Dr. Mustafa CIVELEKLER

Department of Ophthalmology, Giilhane Training and Research
Hospital, University of Health Sciences, Ankara, TURKEY

STATISTICS EDITOR

Dr. Ahsen CEYLAN

Medical Devices Technical Regulation Expert, Clinical Expert, UDEM,
Ankara, TURKEY


mailto:ahmet.eken@gmail.com
mailto:uzm.dr.bekir@hotmail.com
mailto:drberna_1982@yahoo.com
mailto:elifpinarbakir@gmail.com
mailto:dr.sinandal@gmail.com
mailto:drtgurguz@hotmail.com
mailto:drumutocak@gmail.com

Prof. Dr. Alpaslan TUZCU

Division of Endocrinology and Metabolism, Department of Internal

Medicine, Faculty of Medicine, Dicle University, Diyarbakur,

TURKEY
Ayca TOREL ERGUR

Division of Pediatric Endocrinology, Department of Pediatrics,
Faculty of Medicine, Ufuk University, Ankara, TURKEY

Assist. Prof. Dr. Aylin CAPRAZ
Department of Chest Diseases, Faculty of Medicine, Amasya
University, Amasya, TURKEY

Assoc. Prof. Dr. Aysegiil ALTUNKESER
Department of Radiodiagnostic, Konya City Hospital, Konya,

TURKEY

Assoc. Prof. Dr. Bahadwr CELEP
Department of General Surgery and Gastroenterologic
Surgery,Viyana, AUSTRIA

Spec. Dr. Bulut DEMIREL
Department of Emergency Medicine, Royal Alexandra Hospital,
Paisley, Glasgow, UNITED KINGDOM

Prof. Dr. Can CEDIDI
Department of Plastic, Reconstructif and Aesthetic Surgery,
Bremen, GERMANY

Prof. Dr. Demetrios DEMETRIADES
Department of General and Trauma and Critical Care Surgery,
Los Angeles, USA

Prof. Dr. Ebru OLGUN
Department of Periodontology, Faculty of Dentistry, Kirikkale
University, Kirikkale, TURKEY

Prof. Dr. Ela COMERT
Department of Ear Nose Throat, Faculty of Medicine, Kirikkale
University, Kirikkale, TURKEY

Assoc. Prof. Dr. Emrah OZAKAR
Department of Pharmaceutical Technology, Faculty of Pharmacy,
Atatiirk University, Erzurum, TURKEY

Prof. Dr. Emre VURAL
Department of Ear Nose Throat, Arkansas,
USA

Assoc. Prof. Dr. Faruk PEHLIVANLI
Department of General Surgery, Faculty of Medicine, Kirikkale
University, Kirikkale, TURKEY

Prof. Dr. Fatma NISANCI KILIC
Department of Nutrition and Dietetic, Faculty of Health Sciences,
Kirikkale University, Kirikkale, TURKEY

Prof. Dr. Fevzi ALTUNTAS
Department of Hematology, Dr. Abdurrahman Yurtaslan Ankara
Onkoloji Training and Research Hospital, Faculty of Medicine,
Yildirim Beyazit University, Ankara, TURKEY

Prof. Dr. Hakan KAYA
Department of Medical Oncology & Hematology,
Spokane, USA

Assoc. Prof. Dr. Hidayet MEMMEDZADE
Department of Endocrinology and Metabolism, Bakii Medical Plaza
Hospital, Bakii, AZERBAYCAN

Spec. Dr. Hiiseyin YETKIN
Department of Orthopedics and Traumatology, Bursa Hihg Specialty
Hospital, University of Health Sciences, Bursa, TURKEY

Spec. Dr. Ido SOMEKH
Department of Pediatric Hematology & Oncology, Schneider
Children’s Medical Center of Israel, Petah Tikva, Sackler Faculty of
Medicine, Tel Aviv University, Tel Aviv, ISRAEL

Assoc. Prof. Dr. Ihsan SOLMAZ
Department of Internal Medicine, Gazi Yagargil Training and
Research Hospital, University of Health Sciences, Diyarbakir,

TURKEY

Prof. Dr. IThami BERBER
Division of Hematology, Department of Internal Medicine, Faculty
of Medicine, Inonii University, Malatya, TURKEY

Assoc. Prof. Dr. Izzet BINGOL
Department of Orthopedics and Traumatology, Dr. Abdurrahman
Yurtaslan Ankara Onkoloji Training and Research Hospital,
University of Health Sciences, Ankara, TURKEY

Prof. Dr. Kaan OKYAY
Department of Cardiology, Baskent University Ankara Hospital,
Faculty of Medicine, Baskent University, Ankara, TURKEY

Assoc. Prof. Dr. Kenan CADIRCI
Department of Internal Medicine, Erzurum Region Training and
Research Hospital, Erzurum Faculty of Medicine, University of
Health Sciences, Erzurum, TURKEY

Assoc. Prof. Dr. M. Ilkin YERAL
Department of Gynecology and Obstetrics, Faculty of Medicine,
Akdeniz University, Antalya, TURKEY

Assoc. Prof. Dr. Mehmet Emin DEMIR
Department of Nephrology, Medicana International Ankara
Hospital, Faculty of Medicine, Atilim University, Ankara, TURKEY

Assoc. Prof. Dr. Mehmet Fatih YETKIN
Department of Neurology, Faculty of Medicine, Erciyes University,
Kayseri, TURKEY

Prof. Dr. Mehmet SAHIN
Division of Romatology, Department of Internal Medicine, Faculty
of Medicine, Siileyman Demirel University, Isparta, TURKEY

Assoc. Prof. Dr. Mehmet ZENGIN
Department of Medical Pathology, Ankara Training and Research
Hospital, University of Health Sciences, Ankara, TURKEY

Assoc. Prof. Dr. Meltem HENDEK
Department of Periodontology, Faculty of Dentistry, Kirtkkale
University, Kirtkkale, TURKEY

Prof. Dr. Michele CASSANO
Department of Ear Nose Throat, Foggia, ITALY

Assoc. Prof. Dr. Muhammed KARADENIZ
Department of Cardiology, Faculty of Medicine, Kirikkale
University,Kirikkale, TURKEY



Assoc. Prof. Dr. Murat DOGAN

Department of Internal Medicine, Hitit University Erol Ol¢ok
Training and Research Hospital, Faculty of Medicine, Hitit
University, Corum, TURKEY

Prof. Dr. Mustafa CESUR

Department of Endocrinology and Metabolism, Ankara Giiven
Hospital, Ankara, TURKEY

Assist. Prof. Dr. Mustafa CAPRAZ

Department of Internal Medicine, Faculty of Medicine, Amasya
University, Amasya, TURKEY

Assist. Prof. Dr. Mustafa KURCALOGLU

Division of Algology, Department of Ansthesiology and
Reanimation, Faculty of Medicine, Ondokuz Mayis Universitesi,
Samsun, TURKEY

Prof. Dr. Neven SKITARELIC
Department of Ear Nose Throat, Zadar, CROATIA

Prof. Dr. Nilgiin ALTUNTAS

Department of Neonatology, Ankara Bilkent City Hospital, Faculty
of Medicine, Yildirim Beyazit University, Ankara, TURKEY

Prof. Dr. Nuray BAYAR MULUK

Department of Ear Nose Throat, Faculty of Medicine, Kirikkale
University, Kirikkale, TURKEY

Assoc. Prof. Dr. Ozge VERGILI

Department of Physiotherapy and Rehabilitation, Faculty of Health
Sciences, Kirikkale University, Kirikkale, TURKEY

Prof. Dr. Ranko MLADINA
Department of Ear Nose Throat, Zagrep, CROATIA

Assoc. Prof. Dr. Roger CHEN

Department of Endocrinology and Metabolism, Sydney,
AUSTRALIA

Prof. Dr. Salih CESUR

Department of Infectious Diseases and Clinical Microbiology,
Ankara Training and Research Hospital, Ankara, TURKEY

Assist. Prof. Dr. Siileyman GOKMEN
Department of Food Engineering, Faculty of Engineering,
Karamanoglu Mehmetbey University,
Karaman, TURKEY

Assoc. Prof. Dr. Tugce SAHIN OZDEMIREL
Department of Chest Diseases, Ankara Sanatorium Training and
Research Hospital, University of Health Sciences,
Ankara, TURKEY

Assoc. Prof. Dr. Unsal SAVCI

Department of Clinical Microbiology, Hitit University Erol
Olgok Training and Research Hospital, Faculty of Medicine, Hitit
University, Corum, TURKEY

Prof. Dr. Vedat TOPSAKAL

Department of Ear Nose Throat, Antwerp,
BELGIUM

Assoc. Prof. Dr. Weiling XU

Department of Neurosurgery, Second Affiliated Hospital, Faculty of
Medicine, Zhejiang University, Zhejiang, CHINA

Assoc. Prof. Dr. Yasar TOPAL

Department of Pediatrics, Faculty of Medicine, Mugla Sitki Kogman
University, Mugla, TURKEY

Assoc. Prof. Dr. Yiicel YILMAZ

Department of Cardiology, Kayseri City Training and Research
Hospital, Kayseri, TURKEY

Assoc. Prof. Dr. Zafer PEKKOLAY
Division of Endocrinology and Metabolism, Department of Internal
Medicine, Faculty of Medicine, Dicle University, Diyarbakir,
TURKEY

Assoc. Prof. Dr. Zaim JATIC

Department of Family Medicine, Sarajevo,
BOSNIA-HERZEGOVINA

Assoc. Prof. Dr. Ziya SENCAN

Department of Ear Nose Throat, Faculty of Medicine, Kirikkale
University, Kirikkale, TURKEY

FRANCHISE OWNER
MediHealth Academy Publishing

(www.medihealthacademy.com)

DESIGN

Fatih Samil ULUDAG
(fsuludag@medihealthacademy.com)

CORRESPONDENCE ADDRESS
MediHealth Academy Publishing
Emniyet Mah., Yukari Sk., No: 6/1, Yenimahalle, Ankara, Turkey

E-mail: mha@medihealthacademy.com
Phone: +90 312 349 77 77

ARTICLE SUBMISSION ADDRESS

https://dergipark.org.tr/tr/journal/2316/submission/step/manuscript/new


http://www.medihealthacademy.com
mailto:fsuludag%40gmail.com?subject=
https://dergipark.org.tr/tr/journal/2316/submission/step/manuscript/new
https://goo.gl/maps/2KNNu6BawY4EvxZH6

EDITORIAL

Our Dear Readers,

We proud to publish the our journal’s last issue of 2023 with new strong articles. As known, this is the sixth
year of our valuable journal and we are working hard for far horizons. Every year we are trying to boost
our scientific level enormously. As we have mentioned previously, we are successfully contributing to the
international literature by valuable manuscripts. We are constantly working to raise our scientific bar and
to increase the success of our journal by entering valuable international indexes . We would like to thank
all the authors who contributed to the strengthening of our journal by sending articles from both domestic
and abroad.

Sincerely Yours,

Prof. Dr. Alpaslan TANOGLU
Editors-in-Chief



CONTENTS

Original Article

The relationship between nursing students’ mental health literacy levels and
holistic NUISING COMPELENCIES ....ccuuirvuiiiruiiiiiiiiiiinitiieitnnteee ettt seessaesssessaesssessssesssesssesesaes 1147

Outcomes of liver transplantation patients infected with COVID-19: pandemic
hospital experience from TUIKeY........cccoceeveriviiirinniiiiiiniinniiiiinenneeseesteseesaesssessssssssessssesssesssesssees 1154

Distribution of bacteria isolated from urine cultures and resistance pattern of
Escherichia coli strains in community-acquired urinary tract infections ............ccevueevuerveriecrsucnsnerne. 1158

Can high procalcitonin levels be a biomarker for detecting multidrug-resistant
Gram-negative DaCteremia? .......c.ceveriveiirinniiniinniiniiniieiesstesetsstssessssesssessssesssessssssssesssessssssssesssesas 1162

Determination of malnutrition status in hospitalized Turkish Republic citizen
and refugee children with different diagnoses...........ccoeueeuervuiiiriinseininnininnincnincnececseenes 1170

Eating behavior styles and factors associated with disordered eating behaviors in
early adolescents: cross-sectional StUAY .........ccovevruiriiiiriniinniiiniinniinnnere s 1175

Pathogen distribution and microbial resistance pattern in endotracheal aspirate
samples of intensive care unit patients before and after the COVID-19 pandemic........cccocereuereuennnne 1185

The investigation of serum nectin-4 levels in patients with early onset preeclampsia..........ccccceueunee. 1193

Evaluation of monocyte to high-density lipoprotein cholesterol ratio and other
inflammatory markers in hidradenitis suppurativa: a case-control study..........cccceverrerrerrucsersucnnennnes 1200

Predictive importance of systemic inflammation response index in de novo brain
metastatic small cell lung cancer patients..........ccoeeeveririiriiniriinninninniinenecneneeesesesseessesaeees 1205

An evaluation of spinal anesthesia results in pediatric patients undergoing pilonidal
sinus surgery: a retroSpective STUAY .......cocevveeiiriniininiiniininine s sae e aes 1210

Relation between impaired coronary microvascular circulation and plasma atherogenic
index in patients with ankylosing Spondylitis..........ccceeevvieviniiisinsiininsiiniininiiece 1215

Employment status, presence of chronic disease and daily screen time are determinants
of healthy diet LIteracy ......ccccevuiriiiiieiiiiiiiiiiintiicncnerrcst ettt st aessse s st essaessssssssessaesas 1223

Pctx1 venom in the treatment of vasospasm due to experimental subarachnoidal
REMOITRAZE.....coueiiiiiiiiiiititctc s s s s bbb 1230



CONTENTS

Original Article

Real-life data of azacitidine-venetoclax combination in acute myeloid leukemia patients:
2 SINGle CENtEr EXPEIICICE.....civuviiuirritiiriiitinitiitiiatesteste sttt st sstesae s st ssstessaesssessssessaesssssssessneses 1237

The value of albumin-related ratios in predicting disease severity and mortality in
ACULE ChOLANGILIS.....viiiiiiiiiiiiiiiiiiititrccrt ettt st a st s st s st sssessssessaessstsssbessaesas 1244

Anthropometric analysis of Turkish fetuses’ face .......ccoccevurvirruiniriinsininnciiiinincnccecene 1250

Prognostic significance of albumin-to-alkaline phosphatase ratio for overall survival
in metastatic lung adenocarcinoma pPatients ..........ccocevvereeninniininnininniniinn s 1255

Impact of the COVID-19 pandemic on mode of delivery..........ccccoeuevervuinirsinsecsinncnecncnnecsessncnennes 1261

Assessment of sonication-based culture in diagnosing orthopedic implant infections:
a comparative analysis with microbiological diagnostic approaches.........c..cceeuevvuervervrucnscrserssecnnncnns 1266

Mesenteric panniculitis clinical presentations, management, and outcomes: a single
institute experience 0f 89 PALIENTS.......ccccevuirieririiiirireiiiiiiinitrirtssteetsessesstsessesssessssssssessasssssssssassseses 1272

Our data on detailing metastasis localization and subtype characteristics in metastatic
colorectal cancer patients treated with Bevacizumab ...........cccevvuirvirviinnuiniininicnninnicnnecnncnneeneennens 1277

The psychosocial status of siblings and mothers of children with cancer from the

Perspective Of MOLNETS ......cooiiiiiiiiiiiiiiiititencntrrcet sttt e s saessaessssessaesssssssesssesanees 1285
Exploring occupational safety and health in future workscapes...........cccovveeeirrineisinsiinecsicnensncnnennne 1293
Anoplasty and information pollution in health on YouTube.........ccccooevuervuiniinininninecnensncnennncnnennnes 1302
Colonoscopy indications and findings in older adults............c.ccocevvvivirviiniininnniniinsinsiininnineineneene 1307

The diagnostic weight of hemogram parameters in diagnosis, severity, and disease
duration of childhood atopic dermatitis: a thorough evidence-focused study ..........cccceeerrueruersucnnecnne. 1313

Determination of the frequency of food allergen sensitivity in children with
EEL10) 0 Lo G L3 g 1016 11 R 1322

The evaluation of tear production and dry eye symptoms in patients with osteoporosis..................... 1327



CONTENTS

Original Article
Investigation of dermatological manifestations in maintenance hemodialysis patients ...................... 1331

The effect of 18F-FDG PET/CT findings on prognosis in patients with diffuse large
B Cell lymPRoma......cooueiiuiiiiiiiiiiiiiininiiineiicsicssesseesstsstsesstssaessssssssessstssssessasssssssssessassessssssasaesas 1337

Reappraisal of the role of Helicobacter pylori in chronic spontaneous urticaria .........cecceveevecerucnneens 1342

Does nutrition knowledge level affect food group preferences and obesity in individuals

Retrospective assessment of pediatric patients with tube thoracostomy inserted in a
tertiary pediatric intensive care Unit...........cooeevviineiiniinniiniiininniinninieeeeeeeeeseseessesssesesees 1356

Evaluation of color stability of bulk-fill restorative materials with different properties....................... 1360

Pediatric forearm fractures: evaluating implant removal timing and complications
with exposed titanium-elastic NIl tiPs .....ccovvueiiiiiiiiiiiiiiiiiiii e 1366

Comparison of the effects of manual therapy and scapular stabilization exercises on pain,
functional status, and quality of life in subacromial impingement syndrome............ccceceevuerveenrucnncen. 1373

Comparison of preoperative MRI and surgical findings in perianal fistulas and factors
ATTECHING FECUITENCE.....ueiutiriiriiniiitiitinintintcnstcst ettt ssbt st st sb st s sbe st s st sassstsobesbbs bt sonesnasanas 1380

Utilizing the MRI findings to diagnose acute appendicitis in pregnant women..........c.cceeuerveevrucrnneene 1387

Evaluation of one-point fixation surgery with computer-aided root mean square deviation
in zygomaticomaxillary complex fractures..........ccoeevevvenreniinininenininniiiiieiinieneeeseseseesenenens 1393

Serum-soluble receptor for advanced glycation end-products values might have diagnostic
and prognostic significances in ulcerative COLItis ........coueviininriisinnininsiniininic e 1398

The mediating role of emotional eating in the relationship between aggression and
€ALING AHEUAES.....uvirneiriiiiiiiiiitiitci et sb et b s bbb st s b s bbb s e b 1405

Laparoscopic myomectomy is safe in patients with previous abdominal surgery ........cccccevverruerruennnee. 1411



Original Article

HEALTH SCIENCES DOI: 10.32322/jhsm.1338674

J Health Sci Med. 2023;6(6):1147-1153

MEDICINE

The relationship between nursing students' mental health
literacy levels and holistic nursing competencies

Kismet Duran Giil', ®Havva Akpinar?

!Master's Program with Thesis, Department of Psychiatric Nursing, Institute of Health Sciences, Mugla Sitki Kogman University, Mugla, Turkey
2Division of Psychiatric Nursing, Department of Nursing, Faculty of Health Sciences, Mugla Sitki Kogman University, Mugla, Turkey

Cite this article as: Duran Gul K, Akpinar H. The relationship between nursing students' mental health literacy levels and holistic nursing
competencies. ] Health Sci Med. 2023;6(6):1147-1153.

Received: 06.08.2023 . Accepted: 21.09.2023 . Published: 29.10.2023

ABSTRACT

Aims: The study was conducted to examine the relationship between nursing students' mental health literacy levels and holistic
nursing competencies.

Methods: This was a descriptive and relational study. The sample of the study consisted of 440 nursing department students at
a state university. Data were collected with the Sociodemographic data form, the mental health literacy scale, and the holistic
nursing competence scale.

Results: The mean score of the mental health literacy scale total scores of the students was 101.11+8.49, and the mean total score
of the holistic nursing competence scale total score was 168.41+40.53. There was a positive relationship between the mental health
literacy scale total score and the general ability sub-field (r=0.101) of the holistic nursing competence scale and the professional
development sub-field (r=0.095), and this relationship was statistically significant (p<0.05).

Conclusion: According to the scale scores, the mental health literacylevel of nursing students was low; holistic nursing competencies
were at an intermediate level, there was a statistically significant very weak and positive correlation between the MHLS total
score and the HNCS general ability (A) sub-field, and the HNCS professional development (B) sub-field. It is recommended that
nursing students be given courses on mental health and holistic nursing, and more studies on mental health literacy and holistic

nursing and interventional studies that increase students' mental health literacy and holistic nursing competencies.

Keywords: Competency, holistic nursing, literacy, mental health, nursing students

The abstract of the study was presented as an oral presentation at the Mugla Sitki Kogman University National Interdisciplinary Student Congress on May 12-14, 2022.

INTRODUCTION

The term mental health literacy was first used by Jorm
et al. was defined as “knowledge and beliefs about
recognizing, managing, and preventing mental disorders”
in 1997."° Kutcher defined mental health literacy with four
components: knowledge of how to achieve and maintain
positive mental health; understanding psychiatric
disorders and their treatments; reducing stigma related
to psychiatric disorders; increasing professional help-
seeking behavior and knowing where, when, and how the
individual will receive mental health services.*"’

A high level of mental health literacy is of great
importance in protecting and improving the mental
health of individuals. In addition to these initiatives that
will positively affect mental health, people's physical
and mental health should also be evaluated together.””
To achieve this, it is extremely important to consider
individuals physically, socially and spiritually together, in
other words, to evaluate them with a holistic approach.*"’

Corresponding Author: Havva Akpinar, havvaakpinar@mu.edu.tr
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The holistic approach is the evaluation of the individual
as a whole in a reciprocal relationship with his/her family
and environment in terms of physical, mental, emotional,
and sociocultural aspects. The suffering individual should
be considered not only as a person with the disease, but
as a whole in all aspects.”’’ Holistic nursing care is a
special field of nursing practice in which nurses use the
nursing knowledge, skills, and theories they have learned
to support the care of individuals and the formation of the
therapeutic relationship.''* The concept of competence in
holistic nursing care is the fulfillment of nurses' personal
characteristics, value judgments, attitudes, professional
knowledge, competencies, and skills in nursing practices
with the awareness of professional obligation. In addition,
the continuous and adequate use of the holistic approach,
not only in the fields of general health but also in the field
of mental health, and determining the holistic competence
level of nursing students and working toward achieving
such competence will contribute to the development of
mental health services.*"*'*

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.
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In holistic patient care practices provided by nurses, the
bio-psycho-social aspects of individuals are taken into
consideration. According to this approach, nurses are
responsible for individuals' social, must evaluate their
biological, psychological and cultural situations together.
In addition, nurses need to offer holistic solutions
when planning the health care of individuals.” It is of
great importance that nurses who care for healthy/sick
individuals have good knowledge of mental health as well
as physical health, so that they can provide the holistic
care that people need.”'*"* In order to provide holistic
nursing care, especially in nursing education, it is of great
importance to evaluate the individual psychologically as
well as physically.” "

It is predicted that nursing students with high mental
health literacy levels and holistic nursing competencies
will enable them to evaluate their mental health as a
whole as well as the physical health of the people they care
for, and thus the nursing care provided will be holistic.
The study was conducted to examine the relationship
between nursing students' mental health literacy levels
and holistic nursing competencies.

METHODS

The study was carried out with the permission of
Mugla Sitki Kogman University Health Sciences Ethics
Committee (Date: 19.04.2021, Decision No: 210028-73).
Since the necessity of protecting individual rights was
prioritized in the research, the Helsinki Declaration of
Human Rights was complied with throughout the study
period.

Potential student participants were informed about
the research with an informed consent form, and the
individuals who agreed to participate were included
in the research. It was explained that participation in
the research was completely voluntary, that it did not
contain any name or sign that would indicate personal
information/identity, that they could leave the research
whenever they wanted, and that the information obtained
would be kept confidential. Each individual participating
in the research was treated equally.

This was a descriptive and relational study. The research
universe consisted of all students studying in the
nursing department of a health sciences faculty of a
state university in the spring semester of the 2020-2021
academic year (N=832). According to the sampling
determination formula used in cases where the size of the
sampling universe is known (5% error and 95% reliability
are accepted),”” it was found that at least 263 participants
were needed once the calculation was made, and the
students who agreed to participate in the research and
filled out the data collection forms formed the sample of
the study (n=440).

1148

Data Collection

The data collection process was carried out digitally
between 17 June and 30 June 2021 due to the restrictions
imposed by the COVID-19 Pandemic. The questionnaires
were uploaded to Google Forms'® by the researcher.
The relevant link was sent to the student who is the
WhatsApp group leader of each class. The group leader
shared the student link in the WhatsApp group and the
students filled out the data collection forms by entering
the relevant link.

Participants were then asked to complete three different
forms. The sociodemographic data form, mental health
literacy scale (MHLS) and the holistic nursing competence
scale (HNCS). All these scales were in Turkish, and their
Turkish translations have all been validated.'""

Sociodemographic Data Form

The Sociodemographic Data Form, prepared by the
researcher in line with the literature,*'*'”'* consisted of
a total of 14 questions about the students' age, gender,
high school they graduated from, class, mental health
and holistic nursing.

Mental Health Literacy Scale (MHLS)

The scale developed by O'Connor & Casey was adapted
into Turkish in 2020 by Tokur Kesgin et al."” MHLS is a
Likert-type self-assessment tool that is evaluated over a
total score of 35 items. The scale has six sub-dimensions:
F1, recognizing diseases; F2, information on how to
access information; F3, information on risk factors and
their causes; F4, information on self-help/treatment
interventions; F5, information on accessing professional
help; and F6, attitudes that facilitate seeking appropriate
help for mental disorders and attitudes toward mental
disorders (stigmatization),’” The Cronbach Alpha
coefficient of the scale was 0.89 in the Turkish validity
and reliability study’” and 0.80 in this study. The cut-off
score for the Turkish Society on the scale was determined
as 109.50 for the Turkish Society, and those who scored
above this score were considered to have a high level of
mental health literacy.”” In this study, the MHLS total
score and six sub-dimensions were used. The cut-off
point of the MHLS was taken as 109.50 according to the
mean of the scale total score, and those who scored above
this score were considered to have a high level of mental
health literacy.

Holistic Nursing Competence Scale (HNCS)

The Scale was developed by Takase & Teraoka and
adapted into Turkish in 2019 by Aydin & Hi¢durmaz."
It is a 7-point Likert-type scale consisting of 36 items,
two parts, and five subfields. The first part (A) contains
the general ability subfield, consisting of questions about
usual behavior as a person, not as a nurse. The second
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part (B) measures competence as a nurse and includes
four subfields: Personnel Training and Management,
Ethics-Focused Practice, Nursing Care in a Team, and
Professional Development. There are no reverse scored
items and cut-off points in the scale. An increase in the
score obtained from the subscales indicates an increase
in holistic nursing proficiency. In the Turkish validity
and reliability study of the HNCS, the Cronbach Alpha
coefficient was calculated as 0.90." In our study the
Cronbach Alpha coefficient was calculated as 0.97.

Statistical Analyses

The IBM SPSS Statistics 23 (SPSS Inc., Chicago, IL, USA)
package program was used to evaluate the data. As a
result of the statistical analysis, the normality distribution
of the data was examined with the Kolmogorov-Smirnov
test. It was observed that the data did not demonstrate
normal distribution. In addition to descriptive statistical
methods (arithmetic mean, standard deviation),
comparisons between groups were made with the Kruskal
Wallis and Mann Whitney U tests and the Spearman
Correlation analysis, and non-parametric Bonferroni
analysis was used to determine between which groups
there was a significant difference.”” Therefore, the results
were evaluated at the 95% confidence interval and a
significance level of p<0.05.

RESULTS

According to the results of the research, the mean age of
the students participating in the study was 21.06+1.76,
25.9% of them were 21 years old, 68% were female and
26.6% were fourth year students. Of the nursing students,
84.3% stated that there was no individual with a mental
illness in their family, 97.7% stated that they thought the
holisticapproach was important in the nursing profession,
and 52% stated that they evaluated their knowledge level
about the holistic nursing approach as moderate.

According to the research data, the MHLS total score
average of the nursing students was 101.11+8.49, and
the mean scores of the MHLS sub-dimensions were
as follows: F1, recognizing diseases, 24.14+3.13; F2,
information on how to access information, 5.27+1.11; F3,
information on risk factors and their causes, 5.55+1.00;
F4, information on self-help/treatment interventions,
8.60+1.11; F5, information on accessing professional
help, 14.95+2.43; and F6, stigmatization, 43.01+7.15.
The mean HNCS total score of the nursing students
was 168.41+40.53. The average score of the HNCS sub-
fields were as follows: General Ability (A), 34.92+7.01;
Personnel Training and Management (B), 38.57+11.03;
Ethics-Focused Practice (B), 42.68+12.10; Nursing Care
in a Team (B), 33.70+1.81; and Professional Development
(B), 18.5245.69 (Table 1).

Table 1. Examination of the distribution of the scores of the mental

health literacy scale and holistic nursing competence scale

Scale Score Averages Min  Max X SD
Mental health literacy scale total 74 143 10111 849
score
Mental Health Literacy Scale’s Sub-Dimensions
F1: Recognizing diseases 10 22 24.14 3.13
F2: Information on how to ) 3 597 L11
access information
F3: Information on risk factors 5 3 555 1.00
and their causes
F4: Information on self-help/ 4 12 8.60 L11
treatment interventions
F5: Information on accessing 4 20 1495 243
professional help
F6: Stigmatization 2 72 43.01 7.15
Holistic nursing competence 36 252 16841 40.53
scale total score
Holistic Nursing Competence Scale’s Sub-Fields
General ability (A) 7 49 3492 7.01
Personnel training and 9 63 3857 1103
management (B)
Ethics-focused practice (B) 9 63 42.68 12.10
Nursing care in a team (B) 7 49 33.70 181
Professional development (B) 8 28 18.52  5.69

When the difference between the MHLS and the
sub-dimension scores according to the descriptive
characteristics of nursing students was examined, the
following results emerged. In terms of gender, female
students scored higher as follows: F1, recognizing
diseases, 3.05+.35; F2, information on how to access
information, 1.07+.23; and F3: information on risk factors
and their causes, while male students scored higher on
the sub-dimension F6, stigmatization, 2.85 +.48. Fourth-
year students' MHLS total score average, 2.96+.21, was
found to be higher than that of other groups, as was their
score on the following sub-dimensions: F1, recognizing
diseases, 3.17+.43; F2, information on how to access
information, 1.10+.20; and F5, information on accessing
professional help, 5.18 +.88. The students who responded
that they had mental illness in the family scored as
follows on F2, information on how to access information,
1.13+.23; and students who responded that they did not
have mental illness in the family scored higher on the
F6 sub-dimension, stigmatization, 2.70+.45. Students
who thought that a holistic approach was important in
nursing scored higher on the following sub-dimensions:
F1, recognizing diseases, 3.02+.38; F3, information
on risk factors and their causes, 2.78+.50; and FS5,
information on accessing professional help, 5.01+.77.
Students who evaluated their knowledge level about the
holistic nursing approach as "good" had a higher MHLS
total score, 2.99+.37, and a higher mean score on the F5
sub-dimension, information on accessing professional
help, 5.17+.82. In addition, these results are statistically
significant (p<0.05) (Table 2).

1149



Duran Giil et al. Nursing students mental health literacy holistic nursing ] Health Sci Med. 2023;6(6):1147-1153

In our research, the relationship between the MHLS total
score, the MHLS' sub-dimensions, the HNCS total score,
and the HNCS' sub-fields was examined by correlation
analysis. As aresult of this analysis, there was a statistically

significant very weak and positive correlation between
the MHLS total score and the HNCS General Ability (A)
sub-field (r=0.101, p=0.033) and the HNCS Professional
Development (B) sub-field (r=0.095, p=0.046) (Table 3).

Table 2. Investigation of the difference between mental health literacy scale scores according to nursing students' descriptive characteristics

Mental health Mental health literacy scale sub-dimensions
Introductory literacy scale
information total score F1° F2° F3¢ F4¢ F5¢ F6'
x+SD X£SD x+SD X +SD X +SD X +SD X +SD
Gender
Female 2.88+.21 3.05%.35 1.07+.23 2.85+.48 4.33+.53 5.04+.73 2.64+.38
Male 2.93+.28 2.93+.45 1.01£.19 2.62+.51 4.23+.59 4.85+.94 2.78+.54
*U=20641.500 *U=18228.500 *U=18212.500 *U=16329.000 *U=19147.000 *U=18859.000 *U=17972.500
p=-725 *p=.020 p=.014 *p=.000 p=-097 p=.070 p=.012
Year
1 2.83+.26 2.93+.34 1.01+.22 2.70+.52 4.23+.53 4.80+.84 2.68+.46
2 2.84+.21 2.98+.34 1.02+.23 2.82+.49 4.27+.54 491+.78 2.64+.41
3 2.90+.25 2.97+.38 1.06+.20 2.75+.45 4.27+.57 5.03+.63 2.73+.47
4 2.96+.21 3.17+.43 1.10+.20 2.82+.53 4.41+.56 5.18+.88 2.70+.43
PHKW=25.634 PHARKW=25.244 **KW=14.709 **KW=4.612 *™*KW=5.999 **KW=12.404 **KW=4.304
*p=.000 **p=.000 *p=.002 p=-203 p=.112 **p=.006 p=-230
Having a mental illness in the family
Yes 3.05+.37 1.13+£.23 2.86+.48 4.38+.47 5.13+.79 2.57+.38 2.87+.23
No 3.01+.39 1.04+.21 2.76+.50 4.28+.57 4.95+.81 2.70+.45 2.89+.24
*U=12203.000 *U=10527.500 *U=11480.000 *U=11183.000 *U=10970.500 *U=11131.500 *U=12762.000
p=.533 p=.012 p=.151 p=.075 p=.055 p=.025 p=-969
Is holistic approach important in nursing?
Yes 2.89+.23 3.02+.38 1.05+.22 2.78+.50 4.31+£.55 5.01+.77 2.68+.44
No 2.72+.36 2.66+.52 1.00+.09 2.40+.56 4.00+.52 3.90+1.49 2.76+.61
*U=1559.500 *U=1229.500 *U=1744.000 *U=1402.000 *U=1615.500 *U=1133.500 *U=1833.500
p=.137 *p=.019 p=-276 p=.047 p=-151 **p=.009 p=425
Evaluation of the levels of holistic nursing approach
Good 2.99+.37 3.09+.37 1.05+.21 2.75+.48 4.38+.56 5.17+.82 2.68+.41
Middle 2.85+.21 2.98+.31 1.05+.22 2.80+.51 4.24+.49 4.89+.70 2.65+.43
Bad 2.81+.28 2.93+.45 1.04+.22 2.62+.59 4.31+.52 4.36%.1.11 2.67%.50
PHAKW=16.955 PARKW=7.084 **KW=1.237 **KW=3.790 ***KW=6.809 **KW=28.283 **KW=7.668
**p=.001 p=0.69 p=.744 p=-285 p=-078 p=-000 p=-053
aF1: Recognizing Diseases, bF2: Information on How to Access Information, cF3: Information on Risk Factors and Their Causes, dF4: Information on Self-Help/Treatment
Interventions, eF5: Information on Accessing Professional Help, fF6: Stigmatization, *Mann Whitney U Test value=U, **p<0.05, ***Kruskal Wallis Test value=KW

Mental health literacy scale and sub-dimensions

Table 3. Examination of the relationship between nursing students' mental health literacy scale and holistic nursing competence scale scores

Holistic nursing competence scale and sub-

fields Mental health literacy scale FlIe F2b F3¢ Fa4d F5¢ F6'
total score

Holistic nursing competence scale total score* ! WL B Uz L e 1 flers

p 111 524 .802 459 .695 222 259

_- . r 101+ .019 -.011 .071 .041 .070 .081

Gl iy (L) p 033 694 814 137 390 143 091

Personnel training and management (B)* ! e § LI A7 UL et L2

p .823 .651 985 .595 .615 .561 .649

G ; " r .067 .038 -.003 .019 .020 .061 .040

Lishites= eyt praciiles (5) p 164 428 957 696 669 200  .404

Nursing care in a team (B)* r .093 .061 .032 .031 .033 .059 .054

& p 052 204 501 514 487 214 259

7 o r .095%* .050 .047 .022 .029 .042 .065

Fraifzssionel dselupme () P 046 293 321 646 546 376 174

aF1: Recognizing Diseases, bF2: Information on How to Access Information, cF3: Information on Risk Factors and Their Causes, dF4: Information on Self-Help/Treatment
Interventions, eF5: Information on Accessing Professional Help, fF6: Stigmatization, *Spearman Correlation Analysis, **p<0.05
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DISCUSSION

According to the research data, the MHLS total score
average of the nursing students was “101.11+8.49”. The
cut-off score for the Turkish Society on the scale was
determined as “109.50” for the Turkish Society, and those
who scored above this score were considered to have a high
level of mental health literacy.”” According to this result, it
is thought that the mental health literacy level of nursing
students islow. In a study conducted with students studying
in health programs*” and in a study conducted with health
professionals,” it was determined that the mental health
literacy levels of health professionals working outside of
mental health units were above moderate but not at the
desired level. In a study conducted with nursing students,
nearly half of the students stated that their mental health
literacy levels were at a low level.”* In addition, in another
study conducted with nursing students, more than half
of the students considered themselves inadequate in
knowledge, stigmatization, and communication about
mental illnesses,” in another study,” it was found that the
mental health literacy levels of the participants who were
not interested in mental health issues and who did not
have a relative with a mental illness were low. Our research
results are similar to the results of these studies. The results
reveal the importance of increasing the mental health
literacy levels of nursing students.

According to the data of our study, female students’ sub-
dimensions of recognizing diseases, knowledge of how
to access information, knowledge about risk factors and
mental health literacy levels were higher than males. In
several studies,”'”?>?>?¢ it was found that women's mental
health literacy levels were higher than men's, similar to
the findings in our study. Another finding related to
gender in our study is that men's stigma sub-dimension
mean scores were higher than women's. Similar to our
study result, a study’ found that men have higher stigma
levels. It is predicted that this result is due to men's lower
mental health literacy levels and higher stigma levels.

In this study, it was found that senior students had higher
mental health literacy levels and higher sub-dimension
mean scores on recognizing diseases, information on
how to access information, and information on accessing
professional help. These results can be attributed to the
fact that the mental health and diseases nursing course
is given in the last year in the nursing department
curriculum.” In a study conducted with nursing
students,” third year students had higher levels of mental
health literacy than first, and second year students. This
result is similar to our research results. In line with these
results, it was concluded that the mental health and
diseases nursing course contributes positively to the level
of mental health literacy because it contains detailed
information about mental diseases and mental health.

In present study, students who had mental illness in
the family had a higher information on how to access
information sub-dimension score averages, and those who
did not have a family history of mental illness had higher
stigmatization sub-dimensions. In a study,” students with
a relative with mental illness had positive beliefs about
mental illnesses, in another study,” it was found that the
mental health literacy levels of the participants who did
not have a relative with a mental illness were low. In line
with these results, it is concluded that having a mental
illness in the family causes an increase in students' ability
to cope with mental illness, an increase in empathy skills,
and a decrease in stigmatization.

When the holistic nursing competencies of the students
were evaluated, it was determined that they had
medium-level holistic nursing competencies. In some
studies®™****" it was determined that nurses’ holistic
nursing competencies are high. In our study, the holistic
nursing competencies of the students were determined
as moderate, and it is thought that the students had
awareness about holistic nursing, but this result is not
at the desired level. During the data collection phase of
the research, the students had been receiving distance
education for about a year and a half due to the pandemic.
It is thought that this result is related to the students'
inability to go to the hospital practice at that time and
their inability to evaluate patients one-on-one.

In our research, students who evaluated their knowledge
level about the holistic nursing approach as "good" had
higher score averages on the sub-dimension, information
on accessing professional help. Also, in this study, the
relationship between MHLS total score and MHLS' sub-
dimensions was examined by correlation analysis. As a
result of this analysis, between the MHLS total score and
the HNCS General Ability (A) sub-field and between the
MHLS total score and the Professional Development (B)
sub-field, a statistically very weak and positive correlation
was found. This result is attributed to the fact that students
were in distance education due to the pandemic, did not
have face-to-face hospital practice, and were not able
to participate in one-on-one patient care. Although the
correlation between scales is weak, there is a positive
relationship between the two scales. According to this
result, it is thought that increasing the mental health
literacy level of students will also increase their proficiency
in general skills and professional development sub-domains
in holistic nursing competence. The literature was reviewed,
but no previous study examining mental health literacy and
holistic nursing proficiency could be found. Competence
in holistic nursing care is the implementation of nurses'
personal characteristics, values, attitudes, knowledge, and
skills along with a sense of professional responsibility.
Achieving this competence depends on the ethical focus
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of nursing practices, continuous education for nurses and
nursing students, proper management of the workforce, and
professional development.”'*'**" In line with these results,
it is considered that nursing students who will enter the
nursing profession in the future should have high mental
health literacy levels and holistic nursing competencies, be
able to evaluate the physical and mental health of the people
they care for as a whole, and should be able to contribute
greatly to the holistic nursing care provided.

Limitations

This research is limited to the students participating
in the research and data collection forms. In addition,
due to the COVID-19 Pandemic, another limitation
is that the education is distance education and the
data collection phase of the research is carried out in a
digital environment. Another limitation of the study is
that students cannot participate in face-to-face hospital
practices and evaluate patients due to distance education
due to the COVID-19 Pandemic.

CONCLUSION

According to the results of this research, the following
have been determined. The mental health literacy level
of nursing students is low, holistic nursing competencies
are at an intermediate level, there was a statistically
significant very weak and positive correlation between
the MHLS total score and the HNCS General Ability
(A) sub-field, and the HNCS Professional Development
(B) sub-field. Therefore, according to the results of the
research, it is recommended that nursing students be
given courses on mental health and holistic nursing,
and more studies on mental health literacy and holistic
nursing and interventional studies that increase students'
mental health literacy and holistic nursing competencies.
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ABSTRACT

Aims: There are conflicting results for the course of the disease and mortality rates for liver transplantation patients infected
with COVID-19. In this study, we aimed to present the outcomes of our liver transplant patients who were hospitalized and
followed up in our tertiary hospital, which served as a pandemic hospital for COVID-19.

Methods: Patients hospitalized with the diagnosis of COVID-19 between March 1, 2020 and March 1, 2022 in Sancaktepe
Sehit Prof. Dr. Ilhan Varank Training and Research Hospital and Prof. Dr. Feriha Oz Pandemic Hospital were included.
In this retrospective observational study, the clinical data of the patients, the need for intensive care hospitalization, and
mortality rates were recorded by hospital computer system. The relationships were analyzed with SPSS v20.0.

Results: There were 25996 patients who were hospitalized with the diagnosis of COVID-19 and 28 of them were with the
history of liver transplantation. Ages of the liver transplant patients ranged from 18 to 73, with a median age of 52. 82.1% of the
patients were male and 17.9% were female. Intensive care unit hospitalization rate was 25% and mortality rate was 14.3%. The
relationships according to the age groups revealed that all of the women were under the age of 50 (p=0.008) and the patients
who deceased were male patients over the age of 50 (p=0.044).

Conclusion: Mortality rates and intensive care unit requirements of chronically immunosuppressed liver transplant patients
with COVID-19 infection were similar with general population. Complete immunosuppression withdrawal should not be

urged in this population.

Keywords: COVID-19, infection, liver, mortality, transplantation

INTRODUCTION

Coronaviruses (CoV) are single-stranded, enveloped RNA
viruses of Coronaviridae family.' The spectrum of diseases
caused by CoV in humans ranges from mild infections to
severe infections.”® The effect of this virus, which started
at the end of 2019 and caused a large number of mortality
and morbidity, has decreased with the mutations and
developments in the treatment and prevention in the
period to date, but it still continues to exist.

Liver transplant patients are a group of patients who are
followed and treated cautiously for COVID-19 due to
their current conditions and immunosuppressive drugs.’
The incidence of COVID-19 in liver transplant patients
is higher than in the general population.® However,
there are conflicting results regarding the course of the
disease and mortality rates. Liver transplant patients,
who were considered a very risky patient group at the
beginning of the pandemic, were speculated to have
similar risks to other patient groups in the following
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period.® Nevertheless, there is no definitive consensus in
this context in the literature, and there is still a need for
studies on real-life data and outcomes of liver transplant
patients.

In this study, we aimed to present the outcomes of our
liver transplant patients for the course of COVID-19
disease and mortality rates who were hospitalized and
followed up in our tertiary hospital, which serves as a
pandemic hospital for COVID-19.

METHODS

The study was carried out with the permission of
University of Health Sciences Sancaktepe Sehit Prof.
Dr. ilhan Varank Training and Research Hospital
Ethics Committee (Date: 09.03.2022, Decision No:
E-46059653-020). All procedures were carried out in
accordance with the ethical rules and the principles of
the Declaration of Helsinki.

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.
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Patients who were hospitalized with the diagnosis of
COVID-19 in Sancaktepe Sehit Prof. Dr. [lhan Varank
Training and Research Hospital and Prof. Dr. Feriha Oz
Pandemic Hospital between March 1, 2020 and March 1,
2022 were included in the study.

COVID-19 infection has been diagnosed according to
the COVID-19 infection guideline recommended by
the World Health Organization and published by the
"T.C. Ministry of Health General Directorate of Public
Health" by the scientific committee. These patients
were those with positive real-time fluorescence (RT-
PCR) detection of 2019-nCoV nucleic acid, with
positive serum 2019-nCoV-specific IgM antibodies,
and with thorax CT COVID-19 pneumonia findings.
It was not considered COVID-19 if two consecutive
tests 0 2019-nCoV nucleic acid (sampling time at least
24 hours apart) were negative or if the 2019-nCoV-
specific IgM/IgG antibodies were still negative
after 7 days. 2019-nCoV nucleic acid detection was
tested in nasopharyngeal swabs, sputum, other
lower respiratory tract secretions (sputum or airway
extracts).

In this retrospective observational study, the clinical and
radiological data of the patients, the need for intensive care
unit (ICU) hospitalization, and mortality rates recorded
in hospital computer systems has been examined.

Statistical Analysis

SPSS Statistics (Version 20.0. Armonk, NY: IBM Corp.)
was used for the statistical analysis. A Chi-square test was
used to determine the significance of the relationships
between categorical variables. A p-value of <0.05 was
considered statistically significant.

RESULTS

There were 28 patients with the history of liver
transplantation among a total of 25996 patients who
were hospitalized with the diagnosis of COVID-19 in
Sancaktepe Sehit Prof. Dr. Ilhan Varank Training and
Research Hospital and Prof. Dr. Feriha Oz Pandemic
Hospital between March 1, 2020 and March 1, 2022.

Ages of the study group ranged from 18 to 73, with a
median age of 52. 82.1% of the patients were male and
17.9% were female. Demographic characteristics of the
liver transplant patient group are presented in Table
1. Seven of the 258 patients were followed up in the
intensive care unit, and four of them died.

When the relationships between the age groups of <50
and >50 were evaluated, it was found that all of the
women hospitalized and followed up were under the age
of 50 (p=0.008) and all of the patients who died were
male patients over the age of 50 (p=0.044) (Table 2).

Table 1. Demographic characteristics of the liver transplant patient
group

Liver transplant COVID 19 patients Total (n) Total %
Gender

Female 5 17.9

Male 23 82.1
Age

<50 Years 13 46.4

>50 Years 15 53.6
Year of referral

2020 15 53.6

2021 9 32.3

2022 14.1
Graft dysfunction

No 28 100

Yes 0 0
Intensive care unit hospitalization

No 21 75

Yes 7 25
Mortality

No 24 85.7

Yes 4 14.3

Table 2. Relationships between the liver transplant patient group
according to age groups

Liver transplant COVID 19 patients Aygee a<rio A;g: ;_io
Gender
Female 5 0 0.008*
Male 8 15
Year of referral
2020 7 8 0.380
2021 3 6
2022 3
Smoking
Missing 0.569
No 6
Yes
Body mass index
Missing 7 10 0.892
<30 kg/m? 3
>30 kg/m* 3
Immunosuppressive drugs
Prednisone or prednisolone 4 10 0.067
Tacrolimus 11 13 0.846
Mycophenolate mofetil 7 7 0.925
Time between LT and COVID-19, years
Median 4 7 0.493
Intensive care unit hospitalization
No 11 10 0.274
Yes 2 5
Mortality
No 13 11 0.044*
Yes 0 4
*p<0.05 was considered statistically significant.
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DISCUSSION

Liver transplant patients need lifelong
immunosuppression therapy and are therefore at risk
for both community and opportunistic infections
throughout their lives.” Although COVID-19 is mainly
characterized by respiratory symptoms, systemic
involvement can also occur. However, there is limited
information about the course of COVID-19 disease in
liver transplant patients.” In our study, we evaluated the
patients who needed hospitalization among COVID-19
positive patients with liver transplant who referred to our
hospital, which is the reference pandemic hospital of the
region and found 14.3% mortality and 25% ICU rates.

In a study conducted in 142 liver transplant patients
followed in a transplantation center from Turkey, the
authors reported that the incidence of COVID-19 was
higher in liver transplant patients than in the general
population. However, mortality rates were low. The
authors stated that liver transplantation can be continued
by following the general precautions during the pandemic
period.”

In a study of 846 liver transplant patients infected
with COVID-19 from Turkey, despite the use of
immunosuppressive drugs, the requirement for intensive
care and the length of stay in the intensive care unit was
found to be low."’ In the epidemiological study of Canbaz
et al."" in which all solid organ transplant patients were
recruited, the mortality rate in organ transplant patients
diagnosed with COVID-19 was found to be 7.38%.1In a
meta-analysis by Kulkarni et al."” involving 18 studies
with a total of 1522 COVID-19 infected liver transplant
recipients, there was no difference in mortality between
liver transplant and non-liver transplant recipients up
to 1 year post-transplant period."” In the perioperative
period, the clinical course was not more severe in those
who had COVID-19 in the pre-/post-operative period."
Data for morbidity and mortality were also similar in
pediatric patients.*"

In the study of another experienced center in Turkey
with 250-300 transplants per year, it was shown that
COVID-19 vaccination reduced the risk of mortality by
100 fold.'® In the study of Moon et al."” it was shown that
vaccinations contributed positively to the course of the
disease and reduced the need for intensive care and also
reduced mortality. In our study, it is noteworthy that the
number of hospitalized patients decreased over the years,
although it was not statistically significant. We consider
that a possible reason for the higher mortality and
morbidity in unvaccinated patients in the early stages of
COVID-19 is the lack of vaccination.'®'” In addition to
that, increased experience of healthcare providers about
COVID-19, treatment alternatives and different disease
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courses in mutated variants might also be other reasons.
It is also noteworthy that in our study, death times of the
deceased patients were in the first year of the pandemic,
in 2020. After this first year group of patients who were
not vaccinated, in 2021 and 2022, mortality did not occur
and also hospital/ICU hospitalizations decreased.

In a prospective cohort study of 111 patients with liver
transplant who were hospitalized for COVID-19 in Spain,
the mortality rate was found to be 18%, and this rate was
lower than the matched general population.”® Although
it was pointed out in this study that the incidence of
COVID-19 was higher in liver transplant patients than
in the general population, it is not possible to compare
this result, because in our study, only COVID-19 positive
patients who needed hospitalization were included.
Another remarkable result of our study was that all of
the patients who died were in the elderly group. This
brings to mind the increasing comorbidities with age.
In this context, as Bhoori et al."” and Webb et al.”’ stated
in their studies with liver transplant patients, mortality
may increase with the effect of other comorbidities as
age progresses. In a study of 16 patients from Turkey,
the authors stated that the course of COVID-19 in
liver recipients without any underlying disease other
than transplantation is similar to that of the healthy
population.”

Since we did not have detailed information about the
comorbidities and drugs used by the patients in our study,
it would be inconvenient to make a definite comment on
this issue. However, it can be speculated that the fact that
only the elderly-not the young-had died in the current
study, supports this outcome.

Another important issue in this patient group is the
status of immunosuppressive drugs. It is unclear whether
immunosuppression is an advantage or a disadvantage
in these patients. Some studies offer recommendations
for reducing immunosuppression in liver transplant
patients.”” However, the short-term results in patients
receiving immunosuppression were the same as in the
general population, suggesting that immunosuppression
might have a protective effect in these patients.” Because
of these different views, transplant centers need to monitor
their own patients and manage their patients according
to these results. In our study, current immunosuppressive
treatments were continued in all patients without dose
reduction or discontinuation. And mortality rates and
ICU requirements were similar with general population.

Our study had some limitations. The main one was the
low number of patients. Another limitation was that the
comorbidity information that could affect mortality rates
could not be obtained due to the retrospective design of
the study.



] Health Sci Med. 2023;6(6):1154-1157

Akyol et al. Liver transplantation patients infected with COVID-19

CONCLUSION

Mortality rates and ICU requirements of chronically
immunosuppressed liver transplant patients with
COVID-19 infection were similar with general

population. Complete immunosuppression withdrawal
should not be urged in this population.
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ABSTRACT

Aims: Urinary tract infections are one of the most common among community-acquired infections. Escherichia coli (E. coli)
is the most common cause of community-acquired urinary tract infections. In our study, we aimed to determine the correct
empirical treatment by determining the resistance profile of E. coli strains isolated from urine cultures in our hospital, thus
both establishing an effective treatment and preventing the development of resistance.

Methods: Urine cultures of 3145 patients with urinary tract infection symptoms who applied to the infection and clinical
microbiology outpatient clinic of our hospital between January 2019 and December 2019 were analyzed retrospectively.
Patients with a history of catheter, a history of urinary operations, a history of hospitalization in the last 15 days, contamination
in their cultures, and patients under the age of 18 were excluded from the study, and 422 urine cultures with growth were
included in the study.

Results: The mean age of the patients included in the study was 49.8+14.7 years, and the gender distribution consisted of
301 females (71.3%) and 121 males (28.7%). E. coli was isolated in 313 (77.6%) of these cultures. The antibiotic with the
highest resistance rate was trimethoprim-sulfametoxazole (34.8%), while the antibiotics with the lowest resistance rates were
fosfomycin and imipenem (0.6%).

Conclusions: Considering that the resistance profiles of microorganisms are different from each other on the basis of country,
region, and city, revealing regional resistance patterns can make an important contribution to both establishing effective

treatment and preventing the development of antibiotic resistance.

Keywords: Resistance, community acquired, urinary tract infection

INTRODUCTION

Urinary tract infections (UTIs) include infections
that target various components of the urinary system,
including the urethra, bladder, ureters, and kidneys.'
Urinary tract infections are one of the most common
bacterial infections that can affect individuals of all
age groups worldwide and pose a serious burden on
both individuals and public health systems.”’ While
this burden is associated with significant morbidity
and mortality for individuals, it is related to health
expenditures, loss of productivity, and reduced quality of
life in the health system.*

“Community-acquired UTIs” (CA-UTIs) is an idiom
encountered in daily life, acquired outside of healthcare
settings, as well as reflecting the complex relationships
between individual behavior, microbial exposure, and
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local health practices.”” Therefore, the epidemiology of
CA-UTIs varies from region to region, depending on
sociodemographic factors, health infrastructure, and
antibiotic prescribing habits of physicians.®

Agents causing CA-UTIs include a spectrum of different
bacterial species, particularly Escherichia coli (E.
coli), Klebsiella pneumoniae, Proteus mirabilis, and
Enterococcus faecalis. Again, the distribution of these
bacterial species may differ in different geographic
regions, populations, and healthcare settings.” Therefore,
revealing the common bacterial species that cause CA-
UTIs in different geographical areas and determining the
resistance profiles of these bacteria have a very important
place in establishing the correct antibiotic regimens.
This, in turn, is expected to increase the success of
treatment while reducing the risk of antibiotic resistance

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.
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development.®” Apart from geographical differences, the
existence of different resistance profiles, even in different
health institutions, is of great importance in the creation
of targeted treatments in the microenvironment and the
formation of the right health policies."’

In this study, we aimed to reveal the prevalence of CA-
UTIs admitted to our hospital, which is a health center
that caters to a wide area in the Eastern Anatolia Region of
Turkey, and the antimicrobial resistance of the dominant
pathogen causing these infections. In this way, with its
distribution and resistance profile, it might facilitate the
selection of antibiotics that can be preferred primarily in
empirical treatment in our province while contributing
to the prevention of antimicrobial resistance formation.

METHODS

This study was planned as a retrospective study and
carried out with the permission of Van Training and
Research Hospital Clinical Researches Ethics Committee
(Date:11.03.2021, Decision No: 2021-06). All procedures
were carried out in accordance with the ethical rules and
principles of the Declaration of Helsinki.

In the study, 3145 urine culture samples taken from
patients who applied to the infectious diseases and
clinical microbiology outpatient clinics of Van Training
and Research Hospital between January 2019 and
December 2019 and had urinary tract infection findings
were retrospectively analyzed. Samples of patients with
a history of catheterization, a history of urological
operation, a history of hospitalization in the last 15 days,
contamination in their culture, and those under the age
of 18 were excluded from the study. Age and gender of the
patients, microorganisms isolated from urine cultures,
and their resistance profiles were recorded.

Midstream urines of 422 patients included in the study
were seeded with sterile loop on 5% sheep blood agar
and eosin methylene blue (EMB) agar (bioMerioux,
France). It was incubated for 24 hours in a 36°C oven in
a 5-10% CO: environment. One or two types of growths
>105 cfu/ml or single type 2104 cfu/ml were taken into
consideration as pure culture. Identification, MIC values
determination, and antibiograms were made with BACT
/ ALERT 3D and PHOENIX 100 device. Antibiotic
susceptibility tests were performed on the samples with
growth detected by the agar disc diffusion method in
accordance with the recommendations of the Clinical
Laboratory Standards Institute (CLSI)."

RESULTS

The mean age of the patients included in the study was
49.8+14.7 years, and the gender distribution consisted of
301 females (71.3%) and 121 males (28.7%).

In our study, growth was detected in 422 of the 3145
samples. Two microorganisms were isolated in 12 of
these samples.

A total of 434 microorganisms were isolated in 422
patients. E. coli and Klebsiella spp. in five samples,
E. coli and Pseudomonas spp. in two samples, E. coli
and Enterococcus spp. in two samples, E. coli and
Streptococcus agalactiain two samples, and Enterococcus
spp. and Staphylococcus spp. in one sample were isolated
together.

The causative agent was determined as E. coli in 313
(77.6%) in the microorganism isolated cultures. The
distribution of isolated pathogens is given in Table 1.

Table 1. Distribution of microorganisms isolated from urine

cultures, n (%)

Uropathogen n %
E. coli 313 72.1
Other Gr (-)

Klebsiella spp. 56 12.9
Pseudomonas spp. 7 1.6
Proteus spp. 5 1.2
Enterobacter cloacae 7 1.6
Staphylococcus spp. 11 2.5
Enterococcus spp. 22 5.1
Streptococcus agalactia 13 3
Total 434 100

E. coli: Escherichia coli, Spp: Species pulural

In the evaluation of the E. coli resistance profile, the
antibiotics to which it was most sensitive were fosfomycin
(0.6%) and imipenem (0.6%), while trimethoprim-
sulfamethoxazole (TMP-SMX) (34.8%) had the highest
resistance rate. The resistance profile of E. coli is shown
in Table 2.

Table 2. Antibiotic resistance rates of E. coli strains isolated from

urine cultures, n (%)

Antibiotic Name Resistance (n) Resistance (%)
Ampicillin-sulbactam 109 34.8
Ciprofloxacin 97 31
TMP-SMX 113 36.1
Cefuroxime aksetil 69 22
Ceftriaxone 59 18.8
Fosfomycin 2 0.6
Nitrofurantoin 12 3.8
Amikacin 23 7.3
Piperacillin-tazobactam 4 1.3
Imipenem 2 0.6
TMP-SMX: Trimethoprim-sulfamethoxazole

DISCUSSION

Our research assesses the frequency of antibiotic
resistance observed in urine cultures caused by E.
coli isolates within the local population, and it offers
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recommendations for outpatient treatment guidance
for individuals diagnosed with community-acquired
urinary tract infections. Our results indicate that
E. coli was the predominant strain found in urine
samples, comprising 72.1% of all isolates. Similarly,
in publications from both our country and abroad, it
is observed that the most frequently isolated agent
in urine cultures is E. coli. Its prevalence varies from
region to region, ranging between 54.8% and 81%.’

In our study, the majority of cultures were from female
participants (71.3%), and published studies have
shown that women frequently experience urinary
tract infections. This situation is thought to be related
to the physiological and anatomical characteristics of
women.'* "

The antimicrobial susceptibilities of causative
pathogens in wurinary tract infections can vary
based on regions, patients accompanying diseases
and medications, environmental factors, and the
inappropriate and widespread use of antibiotics over
the years. Therefore, it is necessary to determine
region-specific microorganisms and their antimicrobial
susceptibilities. Among the tested antibiotics, the
highest resistance rates were recorded for TMP-SMX
(36.1%), followed by ampicillin-sulbactam (34.8%) and
ciprofloxacin (31%)."°

In the empirical antibiotic treatment of urinary tract
infections, quinolones, cephalosporins, fosfomycin,
aminoglycosides,and TMP-SMX are generally preferred.
In the context of empirical treatment for community-
acquired UTIs, the recommended options include
nitrofurantoin and fosfomycin, but fluoroquinolones
and TMP-SMX are not advised.'”"*

Quinolones are effective against many uropathogens
and are considered among the first-choice drugs for
treating urinary tract infections due to their high
rates of bacteriological and clinical improvement."
Due to the widespread use of quinolones, an increase
in quinolone resistance in community-acquired E.
coli strains has been reported.”” And in our country,
reported quinolone resistance has reached a rate of 40—
45%.”** In our study, quinolone resistance was found
to be 31%, indicating that it is not suitable for empirical
treatment.

Various studies have reported that TMP-SMX
resistance in community-acquired E. coli strains in
our country ranges from 60%.”**** In our study,
TMP-SMX resistance in community-acquired E. coli
was determined to be 36.1%, which is consistent with
the literature. As a result, empirical treatment with
TMP-SMX is not recommended for patients under
surveillance in our region.
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Fosfomycin and nitrofurantoin are the effective
antimicrobial agents in vitro against E. coli, even in
cases of multi-drug resistant (MDR) isolates, among
outpatients with community-acquired E. coli. The oral
single-dose administration of fosfomycin has started
to gain significance in the treatment of urinary tract
infections caused by E. coli due to its ability to reach
high concentrations in the urine and low resistance
rates.” Additionally, studies conducted in our country
have reported nitrofurantoin resistance for E. coli
among outpatient patients to be below 10%.***

In our study, resistance rates were determined to be 0.6%
for fosfomycin and 3.8% for nitrofurantoin, similar to
previous studies.””*"** Due to their significant efficacy
against E. coli and low resistance rates, fosfomycin
and nitrofurantoin are recommended as the antibiotic
treatments for community-acquired E. coli urinary
tract infections.

Antibiotic resistance is associated with increased
morbidity, mortality, and healthcare expenses.
Therefore, understanding local resistance patterns will
help prevent inappropriate antibiotic usage and mitigate
the risks of antibiotic side effects.

There are certain limitations in our study. The
retrospective nature of our data might have led to
data loss in determining patient-related risk factors.
Conducting our study within a one-year timeframe
may have resulted in a lack of assessment regarding
resistance trends over the years. In accordance with the
literature, patients with a history of urinary surgery and
hospitalization in the last 15 days were excluded from
the study. However, it may take longer than 15 days
for the flora structure of patients with these stories to
recover. This may create a bias in evaluating the optimal
flora and determining the appropriate antibiotic. The
scope of our conclusions is limited because this study
was conducted at a single center. With its extensive
population size, our study contributes to national data
by collecting regional information.

CONCLUSION

Resistance to antibiotics used in the past years in the
treatment of CA-UTIs is increasing dramatically. In
addition, in CA-UTIs, empirical antibiotic therapy is
usually started without waiting for urine culture results.
Therefore, knowing the regional resistance pattern is of
vital importance for the development of rational drug
policies, especially for effective treatment and prevention
of resistance development. According to our study, when
the antibiotic resistance pattern in our region is evaluated,
fosfomycin and nitrofurantoin can be considered at the
forefront of empirical treatment among oral treatment
options.
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ABSTRACT

Aims: Clinicians prefer broad-spectrum empirical antibiotic therapy in patients with suspected bloodstream infection (BSI)
due to long test turnaround times of conventional methods. We aimed to assess the contribution of procalcitonin (PCT) to the
selection of antibiotics to be used in empirical treatment.

Methods: The results of inpatients whose blood cultures and samples for PCT tests had been sent simultaneously between
2018 and 2022 were analyzed retrospectively. Antibiotic susceptibility results of Enterobacteriaceae, Acinetobacter baumannii
complex and Pseudomonas aeruginosa, were evaluated for multidrug-resistance (MDR).

Results: Results of 1206 patients who met the inclusion criteria were included in the study. The PCT median value in BSIs
caused by the Gram-negative bacteria found to be statistically significantly higher than those caused by the Gram-positive
bacteria, fungal and polymicrobial infections (p<0.05). The best cutoft value of ROC, with an AUC value of 0.607 (CI: 95%:
0.578-0.635, p< .0001), a sensitivity of 72.1%, and a specificity of 55.4%, for distinguishing GN BSIs from other BSIs was
determined as 2.5 ng/ml. The PCT median value of MDR pathogens was found to be statistically significantly higher than that
of non-MDR pathogens (p < 0.05). A ROC analysis was performed, and the AUC distinguishing MDR pathogens from non-
MDR was found as 0.633(CIL: 95%, 0.586-0.681; p <0.0001), with a best PCT cutoff of 11.4 ng/mL, a sensitivity of 54.8%, and a
specificity of 66.3%

Conclusion: High levels of PCT can guide empirical antibiotic treatments, with its property to predict GN bacteria and that

they might be MDR GN BSIs.

Keywords: Procalcitonin, bloodstream infection, Gram negative bacteriae, multidrug resistance

Oral presentation:38.Ankem Congress 1-4 June2023,Girne Cyprus

INTRODUCTION

Bloodstream infections (BSIs) are one of the most
important causes of morbidity and mortality in
hospitalized patients." Rapid diagnosis and timely
administration of appropriate antibiotics for the causative
agent are very critical for increasing patients’ survival
chances, but rapid identification of pathogens is often
delayed due to the current standard microbiological
tests. This situation creates problems in daily practice,
and antibacterial treatment is often started empirically.”
On the other hand, fever, which is the main symptom
and sign of bacterial infections, can also be seen in many
viral infections and non-infectious conditions. Due to the
non-specificity of clinical symptoms and the limitations
of diagnostic tests, biomarkers are biological molecules
that are increasingly popular and used in diagnosis,

Corresponding Author: $6len Daldaban Dinger, sdincer@biruni.com.tr
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monitoring of response to treatment, and determination
of prognosis.”” There has been an ongoing pursuit of the
ideal biomarker in bacteremia/sepsis in the past 30 years.
Important data that procalcitonin (PCT) can help the
diagnosis and treatment of patients when used alone or in
combination with other biomarkers have been obtained.*

PCT is a molecule that is encoded by the calcitonin-1
(CALC-1) gene on the first chromosome and is the
precursor of calcitonin.” It is a precursor acute phase
protein that is normally <0.1ng/ml in plasma and has no
hormonal effects. The plasma level starts to increase from
the fourth hour following acute inflammation.” PCT is
a preferred biomarker since it has high sensitivity and
specificity, has a short half-life (<24 hours), and is easily
measurable and inexpensive.’

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.
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Although there are many studies on the use of PCT in the
diagnosis of bacteremia/sepsis, prediction of the etiologic
agent, and early initiation, follow-up, and termination of
antibiotic therapy, research into the relationship between
PCT and antibiotic resistance is limited. These few studies
have been done in specific patient groups, and there have
been alot of recommendations that results need to be tested
in more general patient groups and larger populations.’*"!

In our study, we aimed to contribute to empirical
bacteria-targeted antimicrobial therapy by investigating
the value of PCT as a biomarker in predicting Gram-
negative bacteria and multi-drug resistant Gram-negative
(MDRGN) BSIs and using the data we obtained.

METHODS

This retrospective descriptive study was carried out by
collecting usage data in compliance with the principles
outlined in the Declaration of Helsinki. The study was
carried out with the permission of Haydarpasa Numune
Training and Research Hospital Clinical Researches
Ethics Committee (Date: 28.08.2023, Decision No:
HNEAH-KAEK 2023/160/4257).

Patients and samples: All blood cultures and PCT results
sent from inpatients to our laboratory between 2018 and
2022 were retrospectively reviewed on the laboratory
information management system

Inclusion Criteria

« Patients 18 years and older,

« Results of patients whose blood cultures and PCT
tests were requested simultaneously and whose blood
cultures were positive,

« Blood culture and PCT results taken at the time of
the first bacteremia attack when the patient had more
than one blood culture and PCT result

Exclusion Criteria

o Commonly considered contaminants (except
for Corynebacterium spp. C. jeikeium), Bacillus
spp. (except for B. anthracis), coagulase-negative
staphylococci, and other skin flora member
microorganisms only if grown in a blood culture set

o Patients with a medical history of immune system
disease or a history of malignant tumors (thyroid
carcinoma/lung cancer)"”

Quantitative identification of procalcitonin: Serum
PCT level was studied using the VIDAS BRAHMS
Procalcitonin kit on the VIDAS 3 (bioMérieux, Marcy
1'Etoile, France) instrument operating with the automated
Enzyme-linked fluorescent immunoassay (ELFA)
method according to the manufacturer's instructions.
The lower detection limit of the assay was 0.05 ng/ml and
assay sensitivity was 0.09 ng/ml."

Blood culture: Blood samples taken in accordance
with the blood culture sampling rules were inoculated
into aerobic and anaerobic bottles.”” Blood culture
bottles were incubated in the automated blood
culture system (BacT/Alert (bioMérieux, Marcy
I'Etoile, France) for 5 days. Vials with a positive signal
were Gram-stained and inoculated for subculture
on standard solid media. Gram stain results were
reported to the clinician as preliminary information.

Identification and detection of multiple drug
resistance (MDR): Identification of bacteria
was performed on the MALTI-TOF MS system
(bioMérieux, Marcy I'Etoile, France), and antibiotic
susceptibility tests were performed on the VITEK
2 Compact (bioMérieux, Marcy ['Etoile, France).
Antibiotic susceptibility results were evaluated
according to EUCAST guidelines."*

In the antibiotic susceptibility results, the results
of patients with acquired resistance to at least one
antibiotic in three or more antimicrobial categories
were classified as MDR."” The antibiotic susceptibility
results  of  Enterobacteriaceae, = Acinetobacter
baumannii complex, and Pseudomonas aeruginosa
were evaluated in terms of MDR.

Statistical Analysis

All study data were analyzed on the SPSS 26.0 software
package (SPSS, Chicago, IL, USA). Values were
presented using numbers and percentages. Variables
with a normal distribution were presented using mean
+ standard deviation values (SD). Variables with a
non-normal distribution were represented by medians
and interquantile range values (IQR). To analyze each
group, the Mann-Whitney U test was applied to two
independent samples and the Kruskal Wallis H test to
multiple independent samples. Statistical significance
was accepted as p<0.05. The receiver operating
characteristic (ROC) curve analysis was employed
to determine cutoft values. The Uden index was used
to define the sensitivity and specificity of these cutoft
values (Uden index = sensitivity + specificity - 1) and
the best cutoff value was determined .

RESULTS

A sample of 1206 patients whose blood culture and
PCT tests had been requested simultaneously and who
had pathogenic microorganism growth as a result of
blood culture were included in the study. While 1,102
patients had been detected to have a single pathogen,
polymicrobial pathogens had been detected in 104
patients. Of the patients with a single pathogen, 562
(50.9%) had Gram-negative bacteria, 446 (40.4%) had
Gram-positive bacteria, and 94 (8.5%) had fungi.
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PCT levels for infections caused by different
microbial species: Median PCT levels corresponding
to microbial species isolated in six or more patients
with monomicrobial bacteremias are shown in Table
1. Escherichia coli (n:216, 38.4%) and Staphylococcus
aureus (n:195, 43.7%) were the most frequently
isolated Gram-negative bacteria and Gram-positive
bacteria, respectively. Candida albicans (n:42,
44.6%) was the fungal species that had been the most
commonly detected agent. To assess whether different
microbial groups could be distinguished by PCT
levels, median values for monomicrobial bloodstream
infections caused by different species were compared
(Table 1).

Tablel. Median PCT levels corresponding to pathogens isolated

from six or more BCs with monomicrobial infection

Number Median PCT
Pathogen level (IQR)
of BCs
(ng/ml)

GNB*

Escherichia coli 216  9.59 (2.60-38.30)
Klebsiella pneumoniae 135 9.11 (2.14-30.03)
Acinetobacter baumannii complex 54  10.62 (2.27-55.2)
Pseudomonas aeruginosa 50  5.74(1.66-33.10)
Enterobacter cloacae 24 5.04(1.77-30.54)
Serratia marcescens 16  10.67 (1.20-36.40)
Enterobacter aerogenes 12 7.74 (1.28-41.44)

Proteus mirabilis 9 4.65 (1.55-13.95)
Klebsiella oxytoca 6 19.5 (7.41-63.90)
Stenotrophomonas maltophilia 9 8.47 (2.58-69.41)
Ralstonia pickettii 6 0.63 (0.24-12.88)
GPB**

Staphylococcus aureus 195  2.13 (0.69-8.40)
Enterococcus faecalis 73 1.22 (0.18-4.01)
Enterococcus faecium 45 1.41 (0.51-5.32)
Staphylococcus epidermidis 39 0.70 (0.15-2.47)
Staphylococcus hominis 33 0.49 (0.18-1.76)

3.08 (0.22-15.9)
7.73 (0.40-22.33)
0.27 (0.18-30.7)

Streptococcus mitis/ Streptococcus oralis 11
Streptococcus pneumoniae 9

Staphylococcus haemolyticus

Streptococcus parasanguinis 6 0.06 (0.44-0.77)
FUNGUS***

Candida albicans 42 1.63 (0.64-3.87)
Candida parapsilosis 33 1.78 (0.58-7.52)
Candida tropicalis 14 6.5 (036-22.34)

BC, blood culture; GNB, Gram-negative bacteria; GPB, Gram-positive bacteria; IQR,
inter quartile range; PCT, procalcitonin

*GNB that were isolated less than six: Aeromonas salmonicida, Burkholderia cepacia,
Citrobacter koseri, Enterobacter hormaechei, Hafnia alvei, Morganella morganii,
Providencia stuartii, Pantoea agglomerans, Pseudomonas putida, Salmonella spp
**GPB that were isolated less than six*: Enterococcus gallinarum, Enterococcus avium,
Enterococcus hirae, Staphylococcus capitis, Staphylococcus cohnii ssp, Staphylococcus
Iugdunensis, Staphylococcus pettenkoferi, Streptococcus dysgalactiae, Streptococcus
gordonil, Streptococcus mutans, Streptococcus parasanguinis

**Fungus that were isolated less than six: Candida glabrata, Candida kefyr, Candida
krusei
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The PCT median caused by Klebsiella oxytoca, one of
the Gram-negative bacteria, was found at the highest
level. This was followed by Serratia marcescens,
Acinetobacter baumannii complex, Escherichia coli,
and Klebsiella pneumoniae. Streptococcus mitis/
Streptococcus oralis, one of the Gram-positive bacteria,
caused the highest PCT median level, and this was
followed by Staphylococcus aureus. In fungi, the highest
PCT median value belonged to Candida parapsilosis.

PCT levels in Gram-negative and Gram-positive BSIs:
According to analysis results, the PCT median level in
BSIs caused by the Gram-negative bacteria (8.45ng/
ml; IQR: 2.12-34.35), was found to be statistically
significantly higher than the BSIs caused by the Gram-
positive bacteria (1.49.ng/ml; IQR: 0.33-6.15), fungal
(1.87.ng/ml; IQR: 0.57-7.45), and polymicrobial
infections (4.70.ng/ml; IQR: 0.75-18.02) (p<0.05).
There was no statistically significant difference between
the PCT median levels of Gram-positive, fungal, and
polymicrobial BSIs (p>0.05). The PCT levels in the
different groups of microorganisms in the study are
shown in Figure 1.
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Figure 1. Comparison of PCT levels of microorganisms

A ROC analysis was performed to evaluate the
diagnostic accuracy of PCT in predicting Gram-
negative BSI. The best cutoff value of ROC, with
an AUC value of 0.607 (95% confidence interval:
0.578-0.635, p< 0001), a sensitivity of 72.1%, and
a specificity of 55.4%, for distinguishing Gram-
negative BSIs from other BSIs was determined as
2.5 ng/ml (Figure 2). Polymicrobial BSIs were not
included in the study.
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Figure 2. The ROC curve of PCT: Gram-negative bloodstream
infections and other blood culture-positive bloodstream infections
except for polymicrobial bloodstream

Serum procalcitonin level of multidrug-resistant pathogens
and non-multidrug-resistant (nonMDR) pathogens among
Gram-negative bloodstream infections: The antibiotic
susceptibility results of Enterobacteriaceae (n:421),
Acinetobacter baumannii complex (n:54), and Pseudomonas
aeruginosa (n:50), which frequently cause Gram-negative
BSI, were examined. Of the 277 isolates detected to be
MDR, 228 were Enterobacteriaceae, 39 were Acinetobacter
baumannii complex, and 10 were Pseudomonas aeruginosa.
Polymicrobial BSIs were not included in the study.

In some studies, the PCT median value (12.94 ng/mL; IQR:
3.59-47.08 ) of MDR pathogens was found to be statistically
significantly higher than that of non-MDR pathogens (5.90
ng/mL; IQR: 1.27-18.60) (p < 0.05) (Figure 3).
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Figure 3. The procalcitonin level of multidrug-resistant Gram negative
bacilli (Enterobacteriaceae, Pseudomonas aeruginosa, Acinetobacter
baumannii complex) was higher than that of non-multidrug-resistant
Gram-negative bacilli (Enterobacteriaceae, Pseudomonas aeruginosa,
Acinetobacter baumannii complex)

A ROC analysis was performed, and the AUC
distinguishing MDR pathogens from nonMDR was
0.633 (95% confidence interval, 0.586-0.681; p <0 .001),
with a best PCT cutoff value of 11.4 ng/mL, a sensitivity
of 54.8%, and a specificity of 66.3% (Figure 4).
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Figure 4. The ROC curve of procalcitonin: procalcitonin ROC
curves for multidrug-resistant and non-multidrug-resistant Gram-
negative bacilli (Enterobacteriaceae, Pseudomonas aeruginosa,
Acinetobacter baumannii complex) bloodstream infections

DISCUSSION

In its report published in 2017, the World Health
Organization drew attention to Gram-negative MDR
and classified Enterobacteriaceae,  Acinetobacter
baumannii complex, and Pseudomonas aeruginosa as
high-priority pathogens requiring urgent development
of new antibiotics.® They also warned Tiirkiye in their
2020 report about taking precautions against resistance,
especially in Gram-negative bacteria.”” Although the
principles of rational antibiotic use should be followed
to avoid the development of resistance, a significant
proportion of antibiotics are prescribed empirically, that
is, without culture results to guide antibiotic selection,
and even before the confirmation of abacterial infection.'*

In the recent literature, PCT has been recommended
to be used in clinical diagnosis/treatment algorithms
as a diagnostic test for early identification of bacterial
infections, guide antibiotic selection, and monitor
response to treatment.”'**’

It is known to have a good negative prediction for
bacterial infections, especially bacteremia, and guide
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a more appropriate empirical antibiotic therapy while
waiting for definitive microbiological results.”’**

Our main findings indicated that the PCT level in Gram-
negative BSIs in inpatients was statistically significantly
higher than the PCT level in Gram-positive bacteria- and
fungi-caused BSIs. We found that a PCT value of >2.5 ng/
ml could be helpful in predicting patient with a Gram-
negative agent-caused BSI, with a sensitivity of 72.1%
and a specificity of 55.4%. In addition, PCT levels were
found to be statistically significantly higher in MDRGN
BSIs (Enterobacteriaceae, Pseudomonas aeruginosa,
and Acinetobacter baumannii complex) than in non-
MDR pathogens. (p<0.05). We found that a PCT value of
>11.4 ng/ml could be helpful in predicting patients with
a Gram-negative agent-caused BSI, with a sensitivity of
54.8% and a specificity of 66.3% (Enterobacteriaceae,
Pseudomonas aeruginosa, and Acinetobacter baumannii
complex). Although the predictive power of PCT on
discriminating bacterial infections was not evaluated
in our study, many studies indicated that it could help
clinicians to decide whether the suspected infection was
truly bacterial.”**** PCT is more specific for bacterial
infections since interferon (INF)-g released in response
to viral infections inhibits it.”

When a patient with suspected infection presents, there
are two key questions: Should antibiotics be started?
If yes, which ones? The answers to these questions are
not simple because a single parameter is not specific or
sensitive enough to support the diagnosis.”

The review of various studies on the assessment of the
diagnostic accuracy of PCT in predicting Gram-negative
BSI and a meta-analysis in which 13 studies had been
evaluated indicated that there wasno single fixed threshold
value at which the best performance was achieved and
that PCT varied from 1.3 to 16 ng/ml, AUC values from
0.581 to 0.944, sensitivity from 56 to 77%, and specificity
from 68 to 87%.%'>**" We think that differences arise
from patients’ demographic characteristics, background
diseases, comorbidities, the effects of the drugs they
use on PCT, criteria for acceptance and rejection of the
study, the time when PCT and blood culture have been
taken, the difference between the methods/devices used
for measurement, cut-off values, and sensitivity and
specificity ratios.**

PCT is not only a better predictor of bacterial infection
and sepsis than others but also has some specificity for
the type of bacterial infection that causes symptoms.
The PCT differences between Gram-negative and Gram-
positive bacteria are thought to be due to differences in
the cell wall component of bacteria. Lipopolysaccharides
found in the cell wall of Gram-negative bacteria
are recognized by toll-like receptor 4 (TLR4), while

1166

lipoteichoic acid found in the cell wall of Gram-positive
bacteria is recognized by toll-like receptor 2 (TLR2).
Activation of different receptors causes different gene
expression in leukocytes, and as a result, different
cytokines are released. In addition, endotoxins released
by Gram-negative bacteria are strong inducers of PCT,
and higher IL-6 and IL-8 levels in patients infected with
Gram-negative bacteria cause these differences in PCT
response.””’

Although the guidance of PCT for antibiotic therapy has
been evaluated in detail, little is known about whether it
can play a role in determining antibiotic susceptibility.
Two studies, one conducted on burn patients
(Pseudomonas aeruginosaand Acinetobacter baumannii,
Klebsiella pneumoniae) and the other on hematology
patients with febrile neutropenia (Enterobacteriaceae,
Pseudomonas aeruginosa and Acinetobacter baumannii
complex ), the PCT values of MDR BSIs were statistically
significantly higher than those of non-MDR BSIs in both
studies. In the ROC analyses, the best PCT cutoff point
was determined as 1.42 ng/mL with 90.9% sensitivity and
88.9% specificity in burn patients and 0.45 ng/mL with
72.6% sensitivity and 51.1% specificity in hematology
patients with febrile neutropenia.'®"!

Watanabe et al.”* determined that PCT was decisive in GN
BSIs and that patients who tested positive for Escherichia
coliand Proteus mirabilis, producing extended-spectrum
B-lactamase (ESBL) had statistically significantly higher
PCT concentrations than ESBL-negative patients. They
stated that distinguishing between ESBL-producing
and non-ESBL-producing bacteria according to PCT
concentrations could be very helpful in facilitating rapid
and appropriate antibiotic therapy, including the use of
carbapenems.

In a study on the evaluation of the correlation between
MDRGN BSIs (Acinetobacter baumannii, Klebsiella
pneumoniae) developing in COVID-19 patients and
inflammatory parameters, the PCT results (0.99; IQR:
0.29-3.83) obtained on the day of hospitalization of
patients with MDRGN BSI were significantly higher than
the results (0.29; IQR: 0.13-2.59) of control patients with
COVID-19 who had not develop bacteremia (p<0.05).
Except for the PCT value, there was no statistical
difference between MDRGN BSI cases and control cases
on the day of admission to the COVID-19 ICU in terms
of their inflammatory parameters, such as leukocytes,
lymphocytes, neutrophils, neutrophil/lymphocyte ratio,
platelets, and CRP (p>0.05). It was also found that most
of the patients admitted to the COVID-19 ICU were
prescribed meropenem and piperacillin/tazobactam,
most commonly ceftriaxone, and empirical unnecessary
antimicrobial therapy was thought to be a risk factor for
the development of MDRGN BSIs.*
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Contrary to all these studies, in a study on the evaluation
of hematological and biochemical markers for the early
diagnosis of bacteremia caused by Enterobacteriaceae
bacteria resistant to carbapenems, it was determined
that PCT values would not be a predictor of carbapenem
resistance.”

The examination of approximately 8 million patient data
in the USA in 2019 indicated that 37% of inpatients were
given empirical antibiotic treatment for Gram-negative
bacteria in the first two days of hospitalization and that
22% of all admissions and 61% of presentations receiving
empirical treatment for Gram-negative bacteria received
broad-spectrum gram-negative antibiotics. In other
words, empirical broad-spectrum antibiotic treatment
was started for one out of every five hospitalized
patients. It was determined that approximately 30% of
the patients who received broad-spectrum empirical
treatment were not in the intensive care unit, had not
undergone surgery, or had not been diagnosed with
one of the common infectious syndromes (pneumonia,
UTI, sepsis, or bacteremia) described in this study. This
group of patients was unnecessarily exposed to broad-
spectrum empirical therapy and associated subsequent
consequences.’’

It was shown that recommending antibiotic treatment
based on PCT values, developing an institution-specific
algorithm considering institutional threshold values, and
adding it to antibiotic management algorithms improved
antibiotic use.”

Considering the results of our study and those of other
published studies, the diagnostic algorithm in Figure 5
was created to distinguish PCT bacterial infections from
non-bacterial causes and to identify Gram-negative BSIs
and MDRGN BSIs.**

Figure 5. PCT algorithm in suspected bloodstream infection

PCT will help clinicians select the most appropriate
empirical therapy in BSIs.”” If the PCT is 22.5 ng/ml in
cases with suspected infection, it can be assumed that
the causative infection agent is Gram-negative bacteria
and empirical treatment can be planned accordingly, and
unnecessary use of drugs against Gram-positive bacteria
and fungi can be avoided. Even if PCT is 211.6 ng/ml,
MDR Gram-negative bacteria may be the causative agent
in patients, and a treatment plan including broad-spectrum
antibiotics can be applied. Although broadening the
antibiotic spectrum without specific microbial evidence is
often criticized for causing antibiotic overuse, considering
the high prevalence of MDR in the intensive care unit,
PCT-guided broadening of the antibiotic spectrum may
be a solution for patients at a high risk of mortality.***

Although the AUC, sensitivity, and specificity for
distinguishing  MDRGN BSIs from non-MDR BSIs
appear to be relatively poor, it can be tolerated until a
definitive diagnosis is made for critically ill patients, as it is
preliminary information on how to start antibiotic therapy
as soon as possible.” In addition, it should not be forgotten
that in emergency rooms and ICUs, where rapid decision-
making is of critical significance, the time to get the PCT
test result is approximately one hour and that it is a test
that allows rapid decision-making at the bedside.

In studies in which various algorithms regarding
the use of PCT in bacteremia/sepsis are created, the
use of different cutoff values and making different
recommendations according to the patient population
and the clinic where the patient is treated (emergency
department, ICU) makes interpretation difficult;
however, it is an undeniable fact that PCT guidance also
provides benefits such as treatment planning, lower
antibiotic exposure, reduced antibiotic-related side
effects, reduced risk of antibiotic resistance, shortened
hospital stay, and reduced treatment costs.”?**3%44
However, the procalcitonin algorithm is not a stand-alone
diagnostic tool, and it is important to use it in conjunction
with clinical evaluation. This algorithm provides an
additional way for physicians to identify the origin of
the infection, but it should be noted that other tests and
evaluations are required to make a definitive diagnosis.

To our knowledge, this is the largest study to date on
the examination of the clinical utility of PCT for MDR
in an unselected patient population with suspected
bloodstream infection, but we have several limitations.
First, this was a retrospective study and had the inherent
limitations of retrospective studies. We did not have
detailed information about whether patients had received
antibiotic treatment before blood culture sampling,
the clinical diagnosis and comorbid conditions of the
patients, and whether they had used drugs that may have
affected the PCT level.*
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CONCLUSION

Although PCT threshold values in the management of
empirical antibiotic therapy differ in published studies,
it is important to adapt and develop an institution-
specific algorithm. As with any other antimicrobial
management intervention implemented in an institution,
the appropriate use of PCT has the potential to improve
antibiotic management..
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ABSTRACT

Aims: Malnutrition is defined as changes in the normal body structure due to inadequate nutrition. This study aimed to
determine the malnutrition status of Turkish children and refugee children.

Methods: A total of 5528 patients between the ages of 1 month and 18 years who were admitted and followed up in our pediatric
health and diseases department between January 2017 and January 2020 were evaluated. The Gomez classification was used
to assess malnutrition status. Demographic data, admission diagnoses, and the degree of malnutrition were retrospectively
recorded by examining medical records. Both groups were compared in terms of these parameters.

Results: In our study, 5528 patients between the ages between 1 month and 18 years were evaluated. The median age was 4.1
years (min:1 month, max:17 years), with 2274 (41.1%) being female and 3254 (58.9%) being male. Among the cases, 4994
(90.5%) were Turkish, 160 (2.8%) were Afghan, 198 (3.5%) were Iraqi, and 176 (3.2%) were Syrian. According to the Gomez
classification, 4379 patients (79.2%) were normal and 1148 patients (20.8%) were malnourished. Among the malnourished
patients, 995 (86.7%) were mildly malnourished, 117 (10.2%) were moderately malnourished, and 36 (3.1%) were severely
malnourished. 44% (n=16) of severely malnourished patients were under the age of two. The malnutrition rates were 19.7%,
22.5 %, 30.8 %, and 36.4% in Turkish, Afghan, Iraqi, and Syrian patients, respectively. There was a significant difference
between Syrian and Turkish patients with mild and moderate malnutrition (P <0.05). A total of 72.3% (n=830) of patients were
admitted for reasons related to infections. Malnutrition is more frequently detected in patients with gastrointestinal diseases.
None of the patients were admitted solely because of malnutrition.

Conclusion: The rate of malnutrition was significant in both Turkish and refugee children, with higher rates observed among
refugee patients admitted to the hospital. Therefore, children admitted to the hospital for any reason should be carefully
evaluated for growth and development. Early recognition and appropriate treatment of malnutrition are believed to lead to
faster treatment of the underlying diseases causing hospitalization and may help prevent recurrent admissions.

Keywords: Children, Gomez classification, malnutrition, refugee

INTRODUCTION

Malnutrition is a preventable and treatable health problem
and is defined as changes in normal body structure due
to inadequate nutrition." While malnutrition occurs due
to various diseases, trauma or surgical interventions in
developed countries,”” the main cause of malnutrition
in developing countries is inadequate and irregular
nutrition.” Malnutrition is a risk factor for sarcopenia,
and these two conditions often occur together in children®
that inadequate protein and energy intake, as well as
deficiencies in vitamins and minerals, can contribute
to the development and progression of sarcopenia.
Moreover, sarcopenia can lead to a decrease in appetite
and digestive function, which can further exacerbate
malnutrition.
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Malnutrition is remarkably high, especially in children
aged 0-2, where growth rate is evident.®” Therefore,
malnutrition is still an important public health
problem for underdeveloped and developing countries.
Malnutrition is a condition that occurs when a person's
diet does not provide the necessary nutrients for proper
growth and development, or when the body is unable to
effectively use the nutrients consumed. Anthropometric
measures are physical measures of the human body
that can be used to assess nutritional status and identify
malnutrition.”"" Gomez Classification is used in our
clinic to determine the malnutrition status in children
with protein energy malnutrition. In the classification
made by Gomez, malnutrition is according to weight for
age; it is classified as light, moderate and severe.
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The significant increase in the risk of death due to
infectious diseases in the presence of malnutrition shows
how important this problem is for public health. It has
been reported that malnutrition are high in hospitalized
children. Some studies show that the nutritional status of
children worsens between 5% and 27% at discharge.'* If
malnutrition is added to gastroenteritis and respiratory
tract infections in children, the risk of death increases
approximately twice. It varies according to the total
duration and severity of nutritional deficiency,
nutritional quality, personal factors such as age, presence
of infection. While it is easier to diagnose patients
with severe malnutrition, patients with moderate and
mild malnutrition can often be overlooked."” For this
reason, the nutrition of hospitalized children should be
questionedin detail, ifthereisa calorie deficiency, it should
be determined, and anthropometric measurements
and biochemical parameters should be evaluated.”® The
high number of refugee children living in our country
and the fact that these children have to live under poor
socioeconomic conditions suggest that they are at greater
risk in terms of malnutrition. Although there are not
many studies investigating the malnutrition status of
hospitalized children, there are limited studies on the
malnutrition status of refugee children. The aim of this
study is to determine the malnutrition status of Turkish
and refugee children hospitalized in the pediatric health
and diseases service of a training and research hospital in
a city center.

METHODS

The study was carried out with the permission of
Kirsehir Ahi Evran University Faculty of Medicine
Clinical Researches Ethics Committee (Date: 03.11.2020,
Decision No: 2020-16/120). All procedures were carried
out in accordance with the ethical rules and the principles
of the Declaration of Helsinki.

This is a descriptive study and the population of the
study consists of pediatric patients hospitalized in
Kirsehir Training and Research Hospital, Pediatric
Health and Diseases Service. The sample of the study
consists of 5528 pediatric patients aged 1 month to 18
years who were hospitalized and followed up in Kirsehir
Training and Research Hospital pediatric health and
diseases service between January 2017 and January
2020. Inclusion criteria for the research; hospitalization
on the specified dates and exclusion criteria; to have
intrauterine growth retardation, to have a history of
premature birth, to have a neurometabolic disease, to be
syndromic and to have a chronic disease. Patients were
divided into groups according to their nationalities and
age groups. The age groups were determined as 0-2 years,
3-5 years, 6-12 years and 13-18 years. According to their

nationality; They were divided into four groups as Turkish,
Afghan, Iraqi, and Syrian. Hospitalization diagnoses,
demographic characteristics and malnutrition status of
all cases were recorded retrospectively. Sociodemographic
characteristics and hospitalization diagnoses of the
children included in the study were obtained from the
patient file. The anthropometric measurements of the
children were measured by the same health personnel
at the same time of the day with the same weight and
height meter. Weight and height measurements were
evaluated using reference values accepted according to
the children of our country. 17 Children with protein-
energy malnutrition are generally evaluated according to
the Gomez and Waterlow classifications. 18 Those whose
weight for age is between 90-110% are normal, those
between 75-89% are mildly malnourished (Grade 1), those
between 60-74% are moderately malnourished (Grade 2),
and those below 60% are severe (Grade 3). were accepted
as malnourished.”® SPPS 25 (IBM Corp. Released 2017.
IBM SPSS Statistics for Windows, Version 25.0. Armonk,
NY: IBM Corp.) statistical package program was used to
evaluate the data. Variables mean+standard deviation and
Median (Maximum-Minimum) percentage and frequency
values were used. Variables were evaluated after controlling
for normality and homogeneity of variances (ShapiroWilk
and Levene Test). While performing data analysis, one-
way analysis of variance was used for comparison of three
or more groups and the Tukey HSD test, which is one of
the multiple comparison tests, was not provided by the
Kruskal Wallis test and the Bonferroni-Dunn test, which is
one of the multiple comparison tests, was used. Categorical
data were analyzed with Fisher'sExact Test and Chi-Square
test. In cases where the expected frequencies are less than
20%, an evaluation was made with the "Monte Carlo
Simulation Method" in order to include these frequencies
in the analysis. The values of p<0.05 and p<0.01 were
accepted for the significance level of the tests.

RESULTS

In our study, a total of 5528 patients aged 1 month to 18
years were evaluated. The median age was 4.1 years (min:
1 month, max: 17 years), 2274 (41.1%) were girls, 3254
(58.9%) were boys.

The distribution of patients by age and gender is
summarized in Table 1.

Table 1. Distribution of cases by age and gender

Gender/age Female n (%) Male n (%)
0-2 1094 (41.5) 1542 (58.5)

3.5 538 (41.8) 748 (58.2)
6-12 485 (38.4) 777 (61.6)
13-18 157 (45.6) 187 (54.4)
Total 2274 (41.1) 3254 (58.9)
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47.6% (n: 2636) of the patients were 1 month - 2 years
old, 23.2% (n: 1286) were 3-5 years old, 22.8% (n: 1262)
were 6-12 years old and 6.2% (n : 344) was observed to
be between the ages of 13-18. Of the cases 4994 (90.5%)
were Turkish, 160 (2.8%) were Afghans, 198 (3.5%) were
Iraqi, and 176 (3.2%) were Syrians (Table 2). According
to the Gomez classification, 4380 (79.3%) of 5528 patients
were normal and 1148 (20.7%) were malnourished. Of
the cases, 995 (86.7%) were mildly malnourished, 117
(10.2%) were moderately malnourished and 36 (3.1%)
were severely malnourished. The malnutrition degrees of
the patients according to age are shown in Table 3. 44%
of severely malnourished patients were under 2 years of
age (Table 3).

Table 2. Distribution of the cases according to their nationality and

gender

Gender / nationality Female n (%) Male n (%)
Afganistan C. 72 (45) 88 (55)
Iraqi C. 90 (45.4) 108 (54.6)
Syrian C. 73 (41.4) 103 (58.6)
Turkish C. 2039 (40.8) 2955 (59.2)
Total 2274 (41.1) 3254 (58.9)
C: Citizen

Table 3. Distribution of malnutrition degree of cases according to

age and Gomez classification

Malnutrition/age  Slightn (%) Moderate n (%) Severe n (%)
0-2 503 (87.4) 56 (9.8) 16 (2.8)
3-5 213 (92.2) 17 (7.3) 1(0.5)
6-12 226 (67.9) 29 (11) 9(3.4)
13-18 53 (86.6) 15 (19.3) 10 (12.8)
Total 995 (86.6) 117 (10.2) 36 (3.2)

When the malnutrition status of the patients included
in the study was examined according to the nationality
and Gomez classification, the malnutrition rate was
19.7% in Turkish children, while this rate was 22.5%
in Afghan children, 30.8% in Iraqi children, and
36.4% in Syrian children (Table 4). In addition, 30.1%
(n=161) of malnourished children are refugees (Table
5).

Table 4. Distribution of the cases by nationality and malnutrition

status

gﬁ;iﬁfg iy Malnourished n (%)  Normal n (%)
Afganistan C. 36 (22.5) 124 (77.5)
Iraqgi C. 61 (30.8) 137 (69.2)
Syrian C. 64 (36.4) 112 (63.6)
Turkish C. 987 (19.7) 4007(80.3)
Total 1148 (20.7) 4380 (79.3)
C: Citizen
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Table 5. Malnutrition status in refugee patients

Malnutrition Malnourishedn (%)  Normal n (%)
Refugee 161 (30.1) 373(8.5)
Turkish Citizen 987(69.9) 4007(91.5)
Total 1148 (100) 4380 (100)

The degree of malnutrition depending on the
nationality and age of the patients who participated
in the study was examined and Table 6 was obtained.
Considering the age groups in refugee patients,
severely malnourished patients were detected in
the 0-2 age group, while severe malnutrition was
detected in all age groups in Turkish patients. A
significant difference was found in mild and moderate
malnutrition between Syrian and Turkish patients
(p<0.05) (Table 6).

Compared to other refugee patient groups, severe
malnutrition has been detected in Syrian patients at
advanced ages. This rate was found to be 30.1% for all
refugee children (Table 6).

Table 6. Evaluation of malnutrition degrees according to

nationalities and age groups

Nationali
stonaliy______ oy
Afgan Iraqi Syrian Turkish
Age 0.054
0-2 vears D 117 143 116 2365 2741
¥ % 43% 52% 42% 86.3% 100.0%
3.5 vears 1 29 41 29 1164 1263
Y % 23% 32% 23% 922% 100.0%
6-12 n 26 23 27 1169 1245
years % 21% 18% 22%  93.9% 100.0%
13years n 8 8 6 319 341
andover % 23% 23% 18% 93.5% 100.0%
Malnutrition Percentage 0.035%
Slicht n 36 58 47° 857¢ 998
& % 3.60% 5.80% 4.70% 85.90% 100.00%
Moderate 1 6*° 110 14° 98? 129
% 4.70% 8.50% 10.90% 76.00% 100.00%
S— n 2* 1* 28 16* 21
% 9.50% 4.80% 9.50% 76.20% 100.00%
p<0,05

Of the malnourished cases included in the study, 72.3%
(n=830) were followed up in the ward for infection-
related and 27.7% (n=318) for non-infectious reasons.
19.9% (n=228) of all cases had upper respiratory tract
infection (URTI), 17.9% (n=206) had lower respiratory
tractinfection (LRTI), 26.7% (n=306) had gastrointestinal
system diseases ( GIS), 7.8% (n=90) urinary system
infection (UTI), 27.7% (n=318) of the patients followed
in the service with other diagnoses (falling down,
intoxication, etc.). Among all infection-related cases,
malnutrition was found more frequently in hospitalized
patients with the diagnosis of gastrointestinal tract
infections (Table 7).
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Table 7. Distribution of patients with malnutrition according to

hospitalization diagnoses

Diagnosis of Hospitalization n (%)
Upper Respiratory Tract Infection 228 19.9
Lower Respiratory Tract Infection 206 17.9
Gastrointestinal Tract Infection 306 26.7
Urinary Tract Infection 90 7.8
Other 318 27.7
Total 1148 100

There were no patients hospitalized only for malnutrition.

DISCUSSION

Malnutrition alone is seen as the source of deaths in the
world. Itisreported that approximately 13 milion children
under the age of 5 die every year due to malnutrition. The
most severe symptoms of nutritional deficiencies ocur in
this age group, where nutritional and energy needs are
higher than in other ages. Refugee patients frequently
followed up and treated in our hospital. It was concluded
that it is necessary to determine the malnutrition status
of these patients, especially during the care of patients
requiring hospitalization.

Malnutrition has not lost its importance in developing
countries. Early diagnosis and treatment are of great
importance in order to eliminate its negative effects. The
diagonosis of heavy malnutrition patients is much more
easier than patients with low or middle malnutrition.
However, it is reported that malnutrition rate is high in
hospitalized patients. Thats why patients who hospitalize
in the European Clinic Nutrition and Metabolism society
(ECNM), American Parenteral and Enteral Nutrition
society (APEN) and European Pedaitric Gastroenterlogy,
Hepatology and Nutrition society (ESPGHAN) are
attracting attention. In this way it is stated that both the
early treatment of malnutrition related complications and
the reduction of hospitalization times can be achieved.

According to our study the prevalance of malnutrition
was found to be 20.7% among hospitalized patients over
a 3-year period. In a study conducted in Canada with
307 pediatric patients, the rate of malnutrition was found
to be 19.5% in children during hospitalization.” 1022
Patients who applied to the policlinic of Gul* and his
collegues was found a malnutrition frequency of 22.3%.
In the study conducted by Ozer and his collegues the
frequency of malnutrition in children aged 1 month to 6
years was found to be 55.1%. In the study conducted by
Sahin*' and his collegeues the frequency of malnutrition
was found 44.7%. It is concluded with these studies the
rate of malnutrition decreases over the time. However
this difference may have arise due to the wider age range
of the patients in our study. The fact that almost half
of the malnutrate cases are in the first 2 years and 70%

are under the age of 5 may support this. In the sutdy
conducted by Mevlitoglu™ and his collegues in which
500 children participated it was seen that similar rates
were reported with the increase in age range. Although
the malnutrition rate in our country has decreased over
time it is noteworthy that the malnutrition rate is much
lower (6-10%) in European countries.

We used in our study the Gomez' clasification. In our
study with 5528 patients we found malnutrition in
20,7% of those hospitalized according to the Gomez
classification. Cases with malnutrition 86.7% were mild,
10.2 moderately and 3.1% was severy. In the study by
Geylani” and his collegues malnutrition was found in
47.3% of 260 children participating in the study and
83 (32%) of them were mildly malnutrate, 24 (9.2%)
moderately, 16 (6.1%) severely malnutrate. In a study by
JiaCao® and his collegues the percentages of children with
severe, moderate and mild malnutrition were found to be
9.1% (121), 43.3% (574) and 47.6%(630), respectively.
In a study by Pars** and his collegues according to the
Gomez'' malnutrition classification system, moderate
and severe malnutrition was found in 17.5% (10%
moderate malnutrition; 7.5% severe malnutrition)
during hospitalization and 25.1% in middle and severy.
The reason for this difference may be that the living
conditions are better today."” In a pilot study conducted
in Greece, the prevalence of malnutrition in refugee
children was found to be 13%." It has also been reported
that malnutrition is common among Palestinian refugee
children living in camps in Jordan.” In a study conducted
in Lebanon, malnutrition was found to be moderate in
Syrian refugee children. We evaluated the malnutrition
status of refugee child patients who were hospitalized in
our hospital due to the high refugee population in our
city. The malnutrition rate in refugee patients was found
to be higher than in patients who were citizens of the
Republic of Turkey. There was no statistically significant
difference between malnutrition status and nationality.
This may be due to the high number of children who are
citizens of the Republic of Turkey. In addition, when the
malnutrition degrees of the children included in the study
were examined according to age groups, it was determined
that malnutrition was more common in the 0-2 age group
in all groups. Considering that hospital admissions in this
age group are high due to infectious reasons, malnutrition
coexistence should be considered, and therefore it can be
said that malnutrition should be evaluated at the time of
admission to the hospital. Thus, it is thought that serious
health problems that may arise from the combination of
malnutrition and infection can be prevented. In studies
similar to our study, malnutrition was found to be more
common in infancy. Considering the living conditions
and nutritional status of refugees, refugee children live in
more unfavorable conditions than Turks.
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CONCLUSION

In the study it was determined that the malnutritrion
rate in Turkish children which is higher in hospitalized
refugee children should not to be underestimated. It has
been determined that malnutrition is more common in
Syrian children than in other refugees. It is recommended
to carry out studies in which initiatives are planned to
evaluate living conditions and nutritional habits in the
whole society, especially in vulnerable groups such as
refugees. In the sutdy it was determined that children
with malnutrition were mostly hospitalized due to
gastrointestinal system diseases. Therefore determining
the direction of the relationship between infectious
diseases and malnutririon; it is recommended to plan
studies that reveal whether infection is a cause or a
consequence of malnutrition. Since malnutrition is a
preventable health problem, it is recommended that
children who are hospitalized should be carefully evaluated
in terms of growth and development, and early diagnosis
and treatment of malnutrition should be provided. Thus,
it is thought that with early recognition and appropriate
treatment of malnutrition, faster treatment of diseases
that cause hospitalization and therefore prevention of
recurrent hospitalizations can be achieved.
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ABSTRACT

Aims: Disordered eating attitudes and behaviors have become a global concern among adolescents. Given that eating behaviors
developed during adolescence will determine lifelong adolescent health outcomes, it is important to understand the factors
associated with disordered eating behaviors in early adolescents. This study aimed to assess the eating behaviors styles of early
adolescents and to determine the relationship between eating behaviors and sociodemographic, lifestyle factors, and dietary
patterns.

Methods: This cross-sectional was conducted on 700 middle school students aged 10-14 years old. Sociodemographics,
dietary, and lifestyle data were collected using a questionnaire. Anthropometric measurements were performed. The Dutch
Eating Behavior Questionnaire Children (DEBQ-C) was used to evaluate adolescents’ restrained, emotional, and external
eating styles. Mediterranean Diet Quality Index (KIDMED) was used to assess adherence to the Mediterranean diet (AMD).

Results: Girls had higher scores in all three eating styles compared to boys. Students with overweight/obese scored higher in
restrained, but lower in external and emotional eating style compared to students with normal weight. Students with excessive
energy, carbohydrate, and protein intake had higher external eating but lower restrained eating scores than those with low or
normal intake. Being female, higher KIDMED score, less screen time, higher BMI z score, higher waist/hip ratio, and body
dissatisfaction were positively associated with restrained eating behavior. Being female ( =0.085, p=0.024), screen time < 2
hours ( =-0.086, p =0.027), and BMI z score ( =-0.211, p =<0.001) were found to be significant predictors of external eating
behaviors, while being female and older age were associated with emotional eating behaviors among early adolescents.

Conclusion: There are differences in early adolescents eating behavior styles based on gender, nutritional status, body
dissatisfaction, perceived health, screen time, physical activity status, AMD, and dietary intake.

Keywords: Eating behaviors, body image dissatisfaction, dietary intake, lifestyles

INTRODUCTION

Disordered eating behaviors are conditions that involve a
range of unhealthy attitudes and behaviors related to eating,
body weight and body shape, and involve struggles with
self-control. Disordered eating attitudes and behaviors
have become a global concern among adolescents." The
risk of developing disordered eating behaviors are highest
in the middle and late adolescent periods. However, in
recent years, it has been reported that the age of onset of
eating disorders has shifted to earlier ages.” Studies have
shown that many factors including genetic factors, gender,
lifestyle behaviors, sociodemographic characteristics,
environmental factors and psychosocial factors (body
dissatisfaction, perceived health) are associated with
disordered eating behaviors.”” However, there are limited
studies investigating factors associated with disordered
eating behaviors among early adolescents.’

Corresponding Author: Gamze Yurtdas Depboylu, gmzyurtdas@hotmail.com
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Emotional eating" refers to eating to cope with negative
emotions to relieve stress by ignoring the satiety signal,
without internal physiological hunger signals. "External
eating" refers to eating in response to stimuli related to
food consumption (the sight or smell of food), regardless
of hunger and satiety signals. The theory of "restrained
eating” reflects the degree to which one consciously
restricts food intake (attempts to avoid eating to lose or
maintain a certain weight). Previous research has shown
that emotional overeating and restrained eating often
co-occur with body dissatisfaction and can eventually
develop into more extreme diets or inappropriate
compensation methods (bulimia nervosa etc.).®’

Given that eating behaviors developed during
adolescence will determine lifelong adolescent health
outcomes, it is important to understand the factors
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associated with disordered eating behaviors in early
adolescents.” Furthermore, considering that the presence
of disordered eating attitudes and behaviors in early
adolescence is an important predictor of eating disorder
symptoms in late adolescence and young adulthood, it is
essential to determine factors that influence disordered
eating attitudes and behaviors during this period.
Thus, prevention-focused strategies could be created.
When the literature was reviewed, no study was found
that examined the eating behaviors of Turkish children
in early adolescence and the factors associated with
eating behaviors. Therefore, this study aimed to assess
the eating behaviors styles of early adolescents and to
determine the relationship between eating behaviors
and sociodemographic, psychosocial, lifestyle factors,
and dietary patterns. This study’ findings could provide
a framework for an understanding of predictors of
eating behaviors among early adolescents and to plan
intervention programs.

METHODS

The study was carried out with the permission of {zmir
Katip Celebi University Non-Interventional Clinical
Trials Ethics Committee (Date: 27.04.2023, Decision
No: 0206), and parental written consent was obtained
on behalf of each of the children. All procedures were
carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

Study Design and Participants

This cross-sectional study was carried out in early
adolescents aged 10-14 years from April to June 2023.
The study sample was calculated as 260 by using the
sampling formula (N=N-t2-p-q/d2(N-1) p t2-p-q),
which is recommended to be used in cases where the
number of individuals in the target group is known,
assuming that the standard deviation is 5% and the
probability of realisation is 50% since the probability of
the phenomenon examined in the light of the literature
is not reached. The universe of the study consisted
of middle schools in the Karsiyaka district of Izmir
province, Turkiye. The sample group of the study
consisted of 2 middle schools, which were randomly
selected from 19 middle schools affiliated to Karsiyaka
District Directorate of National Education. In the
selected middle schools, all students were recruited,
if they met the inclusion criteria and given consent
to participate. The study sample included 700 middle
school students of 352 boys and 348 girls. The inclusion
criteria were being 10-14 years old, attending grades 5-8
th, and volunteering to participate. Exclusion criteria
were: being younger than 10 or older than 14 years old;
having a history of chronic disease; the lack of parental
approval.
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Data collection

Before collecting the data, the schools were visited and
the authorized administrator of the school (school
principal or deputy school principal) was informed
about the study. All 5-6-7-8t% grades in the schools were
informed about the study, and each volunteer student was
asked to deliver an informed consent form to one of their
parents and to deliver them to the school administration
after they were filled in. The data were collected in the
classroom using face-to-face interview techniques by
trained research assistants, after informed consent forms
were obtained. The researchers explained and clarified
the questionnaire to the students before they filled out
the questionnaire to avoid mistakes and misconceptions.
Afterwards, completed questionnaires were collected
from the students.

Questionnaire

The questionnaire consisted of 7 sections. In the first
section, socio-demographic characteristics of the
students (students age, gender, parents education
level, employment status, and the number of siblings)
was obtained. In the second section, the eating habits
of adolescents were evaluated. In the third section,
"Physical activity status was questioned. In the fourth
part, anthropometric measurements were taken and
recorded. In the fifth section, the Mediterranean Diet
Quality Index (KIDMED) questionnaire was applied
to evaluate the diet quality of adolescents. In the sixth
section, the Dutch Eating Behavior Questionnaire
Children (DEBQ-C) scale was applied to evaluate the
eating behaviors of adolescents. In the last section, 24-
hour food consumption records of adolescents were
taken.

Physical Activity Status

The following questions were used to assess students’
physical activity status: Do you engage in regular physical
activity? (The response possibilities were "Yes" and "No").
Students were asked the following question to determine
their average daily screen time: "How many hours do you
spend each day watching T'V, playing video or computer
games, or using a computer for something other than
school work?" Screen time was divided into low (<2
hours/day) and high (> 2 hours/day) categories.”

Body Satisfaction and Self-perceived Health

To keep the questionnaire short, body satisfaction was
assessed with following question: Are you satisfied with
your appearance? (Possible answer 1. yes; 2. no.). Self
preceived health was evaluated by asking students the
following question: How do you perceive your health in
general? (Response options were:1. Bad, 2. Moderate, 3.
Good.)
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Mediterranean Diet Quality Index (KIDMED)

The KIDMED was used to measure dietary adequacy,
and adherence to the Mediterranean diet (AMD).
This index consists of 16 statements (12 positive and 4
negative) about the dietary habits of adolescents. "Yes"
responses to positive statements about dietary adherence
were evaluated as +1 point, "'no" responses to statements
suggesting less dietary adherence were evaluated as
-1 point, and the sums of the scores obtained from the
applied index were classified into 3 groups. According to
this classification, 28 points indicate high AMD (good
diet quality), 4-7 points indicate moderate AMD (diet
quality should be improved), and <3 points indicate low
AMD (poor diet quality). It is accepted that the higher
the score obtained from the KIDMED questionnaire, the
higher the level of AMD.” The cronbah’s alpha coefficient
of the Turkish version of KIDMED was 0.86.” In this
study, the Cronbach’s alpha coefficient was 0.78.

Dutch Eating Behavior Questionnaire Children
(DEBQ-C)

In this study, the DEBQ-C, which was adapted for children
from the adult version and whose Turkish validity and
reliability was performed by Saglam et al."” in 2022, was
used to evaluate students’ eating behaviors. The test
consists of 20 items and has 3 subscales. These subscales
are restrictive eating, emotional eating, and external
eating. Restrictive eating is obtained by adding the scores
of questions 4, 6, 8, 11, 14, 16, and 18; emotional eating
score is obtained by adding the scores of questions 2, 3, 9,
12, 12, 15, 17 and 19; and external eating score is obtained
by adding the scores of questions 1, 5, 7, 10, 13, and 20.
The items in the questionnaire are evaluated with a 5-point
Likert scale (1: never, 2: rarely, 3: sometimes, 4: often, 5:
very often). The total score of the test is not evaluated, but
the 3 subscales are evaluated within themselves. While
there is no cut-off point in the scoring of the test, a high
total score evaluated within the 3 subscales indicates a
negative eating behavior.'” The Cronbach’s alpha reliability
coefficient was 0.80, 0.72, and 0.79 for emotional eating,
restrained eating, and external eating, respectively."” The
cronbach's alpha coefficient of the DEBQ was calculated
for this study. Accordingly, the cronbach’ alpha coeflicient
was 0.87, 0.75, and 0.74 for emotional eating, restrained
eating, and external eating, respectively.

Anthropometric Measurements

The body weight was measured using TANITA BC-532
bioelectrical impedance analyzer. Height was measured
with a portable stadiometer in an upright position with
the feet side by side, knees straight, heels, hips and
shoulder blades in contact with the vertical level and the
head in the Frankford plane. Body Mass Index (BMI)
was calculated with the formula "BMI=[body weight

(kg)/height (m?)]". Waist, hip, and neck circumferences
were measured using a non-flexible tape measure in
accordance with the method."” BMI and height z scores
according to age were determined using the "WHO
Antro Plus" program. According to WHO growth curves,
adolescents with BMI z scores <-1 SD were considered
"underweight”, -1 SD <-<+1 SD were considered
"normal”, > +1 SD-< +2 SD were considered overweight,

"

and > +2 SD were considered "obese".

Dietary Intake and Habits

Dietary intake was assessed by 24-h food consumption
record. How to fill in the food consumption records
was explained in detail to the students trained by the
researcher. To verify that students accurately indicated
the amount of food they ingested, the “Food and Nutrient
Photo Catalogue” was used. The food consumption
records were completed by contacting the parents of
the students who could not remember or remember
incompletely what they ate the previous day. BeBiS
(Ebispro for Windows, Germany; Turkish Version/BeBi$S
8) was used for analyzing dietary energy and nutrients.
The energy and nutrient intakes of the patients were
compared according to the dietary reference intake (DRI)
and values below 66% were considered as "inadequate
intake", 67-133% as "adequate" and above 133% as
"excessive intake"."”” Studentsmain and snack meal
consumption status, amount of daily water consumption,
and fast food consumption frequencies were questioned
to obtain information about the dietary habits.

Statistical Analysis

SPSS 25 software program was used to analyze the data.
Descriptive statistics were expressed as meantstandard
deviation or median (interquartile range). Categorical
variables were presented as frequency and percentage.
Kolmogorov-Smirnov test, histogram, and probability
graphs were used to evaluate the conformity of the data
to normal distribution. In intergroup comparisons,
“Independent Samples t test” was used to compare the
measurement values of two independent groups with
normal distribution, and “one way ANOVA” test was
used to compare the measurement values of three or
more independent groups. Posthoc tests were carried
out when a significant difference was observed between
the three groups. Tukey’s test was used if variances were
homogeneous, and the Tamhanes T2 test was used if
variances were not homogeneous. Pearson or Spearman
correlation analysis was carried out to evaluate the
relationship between the DEBQ subscales and some
variables. Linear regression analysis was performed to
examine the predictors of restrictive, emotional, and
external eating styles. In all analyses, a p- value less than
0.05 was considered statistically significant.
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RESULTS

The general characteristics of students are shown in
Table 1. Overall, 50.3% were boys and 49.7% were girls,
and the mean age was 12.5+1.11 years. While 53.9%
of the students had normal body weight, 42.0% were
overweight/obese. 31.4% of the students were 8th-grade
students. Of the total students, 20.4% had low, 55.1% had
moderate, and 24.4% had good AMD.

Table 1. General characteristics of the students

Boys(m=352)  (ES (O
Grade n(%)
5th 61 (17.3) 79 (22.7) 140 (20.0)
G 101 (28.7) 88 (25.3) 189 (27.0)
738 82 (23.3) 69 (19.8) 151 (21.6)
8th 108 (30.7) 112 (32.2) 220 (31.4)
Age (X%SS) 12.5+1.13 12.5+1.10 12.5+1.11
Height z score (X%SS) 0.7+1.14 0.5+1.14 0.6+1.15
BMI z score(X+SS) 0.7+1.48 0.5+1.36 0.6+1.43
BMI groups n (%)
Underweight 13 (3.7) 16 (4.6) 29 (4.1)
Normal 179 (50.9) 198 (56.9) 377 (53.9)
Overweight/Obese 160 (45.5) 134 (38.5) 294 (42.0)
DEBQ-C (x£SS)
Restrained Eating 2.6+0.88 2.6+0.88 2.6+0.88
Emotional Eating 1.9+0.93 1.9+0.93 1.9+0.93
External Eating 2.7£0.86 2.7%0.86 2.7£0.86
KIDMED groups n (%)
Low 65 (18.5) 78 (22.4) 143 (20.4)
Moderate 206 (58.5) 180 (51.7) 386 (55.1)
Good 81 (23.0) 90 (25.9) 171 (24.4)
Dietary Intake median (IQR)
Energy (kcal) 1581.8 (814.17) 1355.6 (779.5) 1449 (813.20)
Carbohydrate (TE %) 48.0 (14.00)  48.0 (14.00) 48.0 (14.00)
Protein (TE %) 15.0 (5.00) 15.0 (6.00)  15.0 (5.00)
Fat (TE %) 37.0 (12.00) 38.0(13.00) 37.0(12.00)
KIDMED: Mediterranean Diet Quality Index; DEBQ-C: Dutch Eating Behavior
Questionnaire Children; BMI: body mass index

The eating behaviors of the students according to
sociodemographic variables are presented in Table 2.
Girls scored higher in all three eating styles compared
to boys. Students with overweight/obese scored higher
in restrained (p<0.001), but lower in external eating
(p<0.001) and emotional eating style (p=0.048) compared
to students with normal weight. Students who were
dissatisfied with their appearance (body dissatisfaction)
scored higher in all three eating styles than those who
were satisfied with their appearance. Students who
reported engaging in regular physical activity had higher
restrained eating scores (p<0.001). Students with > 2
hours of screen time had lower restrained eating scores
(p<0.001), and higher external eating scores (p=0.002)
than those with <2 hours of screen time. The emotional
and restrained eating scores of students who perceived
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their health as “bad” were higher than those who
perceived their health as “good” (p=0.015, p=0.034).

The eating behaviors of students according to dietary
patterns is presented in Table 3. Restrained eating scores
of students with high adherence to the MD were higher
than those with moderate and low adherence to the MD
(p<0.001). Students who reported skipping main meals
had higher restrained eating scores than those who
reported not skipping meals (p=0.002). Students who
reported eating breakfast regularly had lower emotional
(p=0.001) and external eating scores (p=0.006) than
those who reported not eating breakfast regularly.
Restrained eating scores of students with inadequate
energy, carbohydrate, and protein intake were higher
than those with excessive energy, carbohydrate, and
protein intake. The emotional eating scores of students
with excessive energy intake were higher than those
with normal and insufficient energy intake (p=0.031).
Students with excessive energy, carbohydrate, and protein
intake had higher external eating scores than those with
low or normal intake (p<0.001). Students who reported
consuming fast food 2 times a week or more had higher
external (p=0.006) and emotional eating scores (p=0.042)
than those who reported not consuming fast food, while
students who reported consuming fast food once a week
had a higher restrained eating score than those who
reported consuming fast food twice or more (p=0.003).

The correlation between students’ eating behaviors
and some anthropometric and dietary parameters is
given in Table 4. Restrained eating score was positively
correlated with BMI z score, waist circumference, waist/
hip ratio, neck circumference, KIDMED score, protein
intake and fat intake, but negatively correlated with age,
energy, carbohydrate (TE%) and external eating score.
Emotional eating score was inversely correlated with
BMI z score, KIDMED score, protein, and fat intake,
whereas positively correlated with age, carbohydrate
intake and external eating score. There was an inverse
relationship between external eating score and BMI z
score, waist circumference, neck circumference, waist
and neck circumference, and protein (TE%), and a
positive relationship between age and energy intake.

According to the results of the regression analysis (enter
method), when the significance level corresponding to
the F value was taken into account, Model 1, Model 2,
and Model 3 established were statistically significant
(F=21.915; p<0.001 for Model 1; F=9.116; p<0.001 for
Model 2, F=8.453; p<0.001) (Table 5). In the first
model, age, gender (being female), body dissatisfaction,
skipping main meal, KIDMED score, engaging in
physical activity, waist/hip ratio, and BMI z score
explained 21.2% of the variance in restrained eating
behaviours (adjusted R®=0.212). Except age, all of
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these variables significantly predicted restrained eating
behavior. Being female, KIDMED score, less than 2
hours of screen time, BMI z score, waist/hip ratio,
body dissatisfaction were positively associated with
restrained eating behavior. In the second model, age,
gender (being female), BMI z score, eating breakfast
regularly, KIDMED score, perceived health status (bad)
and body dissatisfaction explained 7.5 % of the variance
in emotional eating behaviors (adjusted R*=0.075). The
analysis showed that only age (=0.076, p=0.044) and
being female (f=0.203, p <0.01) significantly predicted
emotional eating behavior. In the third model,
accounting for age, gender, BMI z score, KIDMED

score, body satisfaction, perceived health status (bad),
and eating breakfast regularly, the regression model
was significant and explained 6.9 % of the variance in
external eating scores (adjusted R*=0.069). The analysis
demonstrated that gender (being female) (f =0.085,
p=0.024), screen time < 2 hours (B =-0.086, p=0.027)
and BMI (B =-0.211, p <0.001) significantly predicted
external eating behavior. There was a significant effect
of BMI z score on external eating, indicating that
students with higher BMI z score had lower external
eating scores. There were no autocorrelation problems
in the established models. Durbin Watson’s values for
each model were between 1.5 and 2.5.

Table 2. DEBQ-C scores of the students according to sociodemographic and lifestyle characteristics

Restrained Emotional External
Eating [Pl Eating RREI Eating el
Gender <0.001 <0.001 0.003
Boys (n=352) 2.5+0.85 1.7+0.77 2.6+0.82
Girls (n=348) 2.7+0.89 2.1+1.03 2.8+£0.90
Mother education 0.128 0.856 0.853
Iliterate/Literate (n=52) 2.54+0.79 1.8+0.77 2.6+0.92
Primary /secondary school (n=225) 2.5+0.92 1.9+0.92 2.7+0.84
High school (n=281) 2.7+0.86 1.9+£0.98 2.7+£0.90
University (n=142) 2.6+0.89 1.9+£0.94 2.7+0.81
Father education 0.187 0.688 0.585
Iliterate/Literate (n=49) 2.4+0.77 2.0+0.94 2.7+£0.97
Primary /secondary school (n=219) 2.5+0.91 1.9+0.91 2.7+0.87
High school (n=266) 2.6+0.88 1.9+0.96 2.7+0.86
University (n=166) 2.7+0.89 1.8+£0.92 2.6+0.83
Mother employment status 0.729 0.821 0.747
Unemployed (n=448) 2.6+0.88 1.9+0.93 2.7+0.85
Employed (n=252) 2.6£0.90 1.9+£0.95 2.7+0.88
BMI groups <0.001 0.048 <0.001
Underweight/Normal (n=406) 16.9+£5.93 14.0+6.88 17.245.22
Overweight/Obese (n=294) 20.4+6.04 13.0£6.08 15.2+4.99
Body satisfaction 0.001 0.007 0.029
Yes (n=436) 16.6+£5.74 13.1+6.13 16.0+4.95
No (n=264) 18.3£6.29 14.5£7.17 16.9£5.59
Perceived health <0.929 0.015 0.034
Bad (n=71)* 2.6+0.86 2.2+1.08 a>c” 2.9+0.88 a>c”
Moderate (n=237)" 2.6+0.88 1.9+0.93 2.7+0.83
Good (n=392)° 2.6+0.89 1.8+0.90 2.6+0.87
Screen Time <0.001 0.066 0.002
<2 hours (n=310) 2.7+0.88 1.8+0.88 2.6+0.87
>2 hours (n=390) 2.5+0.87 2.0£0.97 2.8+£0.85
Sleep duration 0.278 0.868 0.603
0-6 hours (n=81) 2.6+0.90 1.9+1.15 2.8+0.92
6-8 hours (n=376) 2.5+0.89 1.9+£0.94 2.6+0.89
9-12 hours (n=208) 2.7+0.88 1.9+0.86 2.7+0.81
>12 hours (n=35) 2.5+0.81 2.0+0.83 2.7+0.86
Engage in physical activity <0.001 0.131 0.051
Yes (n=488) 2.7+0.89 1.9+0.90 2.6+0.84
No (n=212) 2.4+0.85 2.0£1.01 2.8+£0.92
DEBQ-C: Dutch Eating Behavior Questionnaire Children; BMI: Body mass index. p values were calculated using one way ANOVA or Independent samples t test. “Tukey test
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Table 3. DEBQ-C scores of students according to dietary patterns

Restrained eating p value Emotional eating p value External eating p value
KIDMED score group
Low adherence (n=143)* 2.3£0.82 <0.001 2.0£0.98 0.109 17.0+5.33 0.268
Moderate adherence (n=386)" 2.6+0.89 c>a,c>b,b>a~ 1.9+0.91 16.2+5.11
High adherence (n=171)¢ 2.8+0.86 1.9+0.94 16.2£5.35
Skipping the main meal
Yes (n=388) 2.7£0.90 0.002 1.9£0.93 0.885 2.6£0.86 0.191
No (n=312) 2.5+0.85 1.9£0.94 2.7+0.86
Eating breakfast regularly
Yes (n=440) 2.6+0.88 0.829 1.8+0.87 0.001 2.6+0.83 0.006
No (n=260) 2.6+0.90 2.1£1.01 2.8+£0.92
Frequency of consumption of fast food
Never consume (n=88)* 2.6£1.00 0.003 1.8+£0.98 0.042 2.5+0.86 <0.001
One day a week (n=395)" 2.7+0.88 b>c* 1.940.93 c>a* 2.6+0.88 c>b,c>a*
Two days or more days a week (n=217)¢ 2.4+0.81 2.0+0.92 2.9+0.81
Energy intake
Inadequate (n=362)* 2.7£0.90 0.024 1.9£0.91 0.031 2.6+0.83 <0.001
Normal (n=301)" 2.5+0.85 a>c” 1.9+0.93 c>a 2.8+0.84 c>a,c>b
Excessive (n=37)° 2.4+0.85 2.3+1.07 c>b” 3.1+£1.06 b>a~
Carbohydrate intake
Inadequate (n=87)* 2.8£0.94 0.001 1.7£0.77 0.146 2.4+0.74 <0.001
Normal (n=302)" 2.7+0.89 a>c” 1.9+0.93 2.6+0.84 c>a,c>b”
Excessive (n=311)¢ 2.4+0.84 1.9+£0.97 2.8+0.89
Protein intake
Inadequate (n=150)* 2.8£0.94 <0.001 1.9£0.99 0.657 2.5%£0.86 <0.001
Normal (n=293)" 2.7+0.89 a>c,b>c” 1.9+0.90 2.6+0.84 c>a
Excessive (n=257)° 2.4+0.84 1.9+0.93 2.8+0.86~

DEBQ-C: Dutch Eating Behavior Questionnaire Children; KIDMED: Mediterranean Diet Quality Index. p values were calculated using one-way ANOVA or Independent samples t
test. Each variable was identified with a different letter (a, b, ¢) ~Tukey test, *Tamhane’s T2 test

Table 4. The correlation between students’ DEBQ-C scores and some anthropometric and dietary parameters

Restrained Eating Emotional Eating External Eating

r P r p r P
Age (years) -0.111 0.003 0.105 0.005 0.080 0.034
BMI z score 0.331 <0.001 -0.078 0.039 -0.193 <0.001
Waist circumference (cm) 0.261 <0.001 0.005 0.889 -0.124 0.001
Waist/hip ratio 0.244 <0.001 0.008 0.839 -0.050 0.186
Neck circumference (cm) 0.092 0.015 0.049 0.192 -0.092 0.015
KIDMED score 0.153 <0.001 -0.099 0.009 -0.045 0.235
Energy (kcal) -0.109 0.004 0.038 0.322 0.165 <0.001
Protein (TE %) 0.096 0.011 -0.077 0.044 -0.082 0.031
Carbohydrate (TE %) -0.109 0.004 0.076 0.047 0.067 0.079
Fat (TE %) 0.076 0.047 -0.050 0.188 -0.035 0.357
Restrained eating score = = -0.040 0.285 -0.134 <0.001
Emotional eating score -0.040 0.285 = = 0.507 <0.001
External eating score -0.134 <0.001 0.507 <0.001 = =

DEBQ-C: Dutch Eating Behavior Questionnaire Children; KIDMED: Mediterranean Diet Quality Index. p values were calculated using pearson correlation test or spearman
correlation test.
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Table 5. Multiple Linear Regression Analyses for the Assessment of predictors of DEBQ-C

Ef)aelflg:irec}:tzseg p value 959% Cl Ad)thed E M((;Sel Duliliflsl_\:fg;son
Restrained Eating 0.212 21915  <0.001 1.930
Age (years) -0.014 0.698 -0.068-0.045
Gender (being female) 0.134 <0.001 0.109-0.368
BMI z score 0.296 <0.001 0.137-0.230
KIDMED score 0.133 <0.001 0.015-0.047
Waist/hip ratio 0.083 0.035 0.018-0.514
Screen time (<2 hours) 0.093 0.007 0.045-0.287
Skipping main meal (Yes) 0.116 0.001 0.081-0.333
Engage in physical activity (Yes) 0.147 <0.001 0.152-0.416
Body dissatisfaction (Yes) 0.090 0.013 0.035-0.293
Emotional Eating 0.075 9.116 <0.001 1.996
Age (years) 0.076 0.044 0.002-0.126
Gender (being female) 0.203 <0.001 0.244-0.517
BMI z score -0.074 0.055 -0.098-0.001
KIDMED score -0.053 0.163 -0.031-0.005
Body dissatisfaction (Yes) 0.041 0.300 -0.071-0.230
Eating breakfast regularly (Yes) -0.066 0.094 -0.279-0.022
Perceived health (Bad) 0.070 0.067 -0.015-0.451
External Eating 0.069 8.453 <0.001 2.041
Age (years) 0.006 0.870 -0.054-0.064
Gender (being female) 0.085 0.024 0.019-0.276
BMI z score -0.211 <0.001  -0.174--0.082
Body dissatisfaction (Yes) 0.058 0.149 -0.037- 0.244
Eating breakfast regularly -0.073 0.061 -0.269-0.006
Perceived health (Bad) 0.071 0.063 -0.011-0.423
Screen Time (<2 hours) -0.086 0.027 -0.285- -0.017
1)Dummy variables. 0 (ref.): Being male, 1: Being female
2)Dummy variables. 0 (ref.): No skipping main meal, 1: Skipping main meal (yes)
3)Dummy variables. 0 (ref.): No body dissatisfaction, 1: Body dissatisfaction (yes)
4)Dummy variables. 0 (ref.):No engage in physical acticity, 1: Engage in physical activity (yes)
5)Dummy variables. 0 (ref.):Screen time < 2 hours, 1: Engage in physical activity (yes)
6) Dummy variables. 0 (ref.):No eating breakfast regulary, 1: Eating breakfast regularly (yes)
Abbreviations: DEBQ-C: Dutch Eating Behavior Questionnaire Children; KIDMED: Mediterranean Diet Quality Index, BMI: body mass index,

DISCUSSION

This study was conducted to assess the eating behaviors
stylesofearlyadolescentsand to determinetherelationship
between eating behaviors and sociodemographic, lifestyle
factors, and dietary patterns.

It is well known that sociodemographic variables such
as age and gender influence healthy eating behaviors."
In a study conducted with 419 Turkish adolescents, it
was shown that girls are emotional and external eaters
compared to boys.” In another study conducted with
346 children aged 10-19 years, the total score and
subscale scores of the DEBQ were higher in girls than
in boys.'® Similarly, in this study, girls had significantly
higher scores in all three eating styles than boys, and
being female was found predictor of three eating styles.
These results can be attributed to the fact that cultural
pressures that idealize thinness and concerns about body
image may influence the development of eating disorders
in girls.” Consistent with previous studies conducted in
adolescents,™'” increasing age was found to be a predictor

for emotional eating in this study. These results are
important for showing that female and older students
are in the risk group in terms of eating behaviors and
these results can be taken into consideration for health
promotion programs.

Body dissatisfaction has been identified as a risk factor
for the development of disordered eating behaviors."
In studies conducted on Chinese university students,"
and middle school students, body dissatisfaction was
positively associated with the restrained eating style.
In line with the literature, this study revealed that body
dissatisfaction predicted restrained eating behavior. This
result can be explained by the fact that with the onset
of physical changes in adolescents, body image gains
importance and their desire to be liked and admired
increases. In this period, girls try to have thinner or boys
try to have more muscular bodies with the desire to have
an idealized individual appearance.”” They constantly
compare themselves with idealized bodies. When there
is a gap between their real image and ideal image, they
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produce negative body images, which can result in
restrained eating behaviors."” Sze et al.”’ found that
emotional eating is associated with lower life satisfaction,
poorer mental health, and lower perceived health in
Chinese university students. Consistent with Sze et al.”!
study, this study revealed that students who answered the
question of how do you find your health as "bad" had high
emotional and external eating scores. Taken together,
these results suggest that identifying early adolescents
with body dissatisfaction or poor health perception is
important for the early detection of disordered eating
behaviors.

Excessive screen use has been associated with physical
activity and disordered eating behaviors.”” Bawaked
et al.”’ found that total screen is negatively correlated
with restrained eating and positively correlated with
emotional, and external eating behavior in Spanish
children. Another study revealed that individuals who
engage in physical activity scored higher in terms of
restrained behavior than those who did not.”* Consistent
with the literature, less screen and engagement in physical
activity were associated with presenting restrained eating
behavior in this study. A possible explanation for these
findings is that adolescents who engage in physical
activity and have less screen time prefer restrictive eating
because they pay attention to their nutritional status.
Linear regression analysis demonstrated that screen time
<2 hours was negatively associated with external eating in
this study. This result can be associated with the fact that
adolescents who spend a long time in front of the screen
may show an external eating tendency as a result of being
influenced by food advertisements. It has been reported
that screen time may increase eating when satiety is not
present due to classical conditioning, diversion from
internal hunger and satiety signals, and the prevalence of
food-related ads and advertising on TV, and social media
platforms.”

BMI has been associated with disordered eating
behaviors.”” In the present study, adolescents with
obesity showed highly restrained and low external and
emotional eating styles, and such these findings were
also found by Saglam et al.'"” BMI z score and waist/hip
ratio were positively associated with restrained eating
behavior in this study. There are different explanations
for these results. Van Strien and Oosterveld” reported
that restrained eaters’ lack of self-control causes them
to overeat. Some researchers have claimed that the issue
of restrained eating would be a behavior exclusive to
individuals who are sensitive to weight gain.”” Since this
study is cross-sectional, no conclusions can be drawn
about the direction of the relationship. Longitudinal
studies are needed to show whether restrained eating is a
cause or a reaction to being overweight.
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It was shown that as the KIDMED score increased,
the restrictive eating behavior increased in university
students.” Yong et al.”” showed that university students
with high levels of restrained eating tended to consume
more fruits and eggs, less sugar-sweetened drinks, and
fast food and may thus reduce their energy intake. In
parallel with these results, this study found that although
restrained eating is positively associated with BMI, a
positive relationship is found between high KIDMED
score and restrained eating style. Moreover, it was
determined that adolescents who skip main meals,
consumed fast food less frequently, inadequate energy,
carbohydrate, and protein intake had a higher restrictive
eating score. Moreover, skipping the main meal was
found a predictor of restrained eating in this study.
These results suggest that adolescents with restrictive
eating tendencies may consume healthy food and skip
the main meal to reduce their energy intake. Restrained
eating is an attempt at dietary restriction, which means
eating less than the desired amount to lose or maintain
body weight. In this context, restrained eaters are more
concerned with the energy of their diet, which enhances
their incentive to suppress their appetite and capacity to
minimize unhealthy food intake.

In a study conducted in adults, participants with
obesity had higher score on external eating styles than
to normal BMI group, in contrast to the results of this
study.” Similarly, Snoek et al."” found that external eating
is negatively associated with obesity in adolescents.
Marb et al.” reported that external eating is associated
with a significantly higher energy intake among female
adolescents. Consistently, this study showed that students
with excessive energy intake and frequent fast food
consumption had high emotional and external eating.
However, although there was a positive relationship
between energy intake and external eating, a negative
association was found between external eating and
BMI z score. This contradiction can be explained by
parental influence. During early adolescence, most food
intake is controlled by parents. For example, one study
found that parental encouragement was associated with
adolescents’ consumption of healthy foods.” Children
and adolescents with higher body weights are subject
to more food control and food restrictions.”” Parents
of overweight/obese children are less likely to allow
their children to give in to or expose them to unhealthy
external cues.”” This may explain the lower external
eating score of early adolescents with overweight
and obesity compared to normal-weight adolescents.
Another explanation for this conflict that external eating
behavior represents a normal tendency in children and
tends to decrease with overweight due to modulation of
the restrained behavior. In addition, the high restrictive
eating score in adolescents with obesity and the positive
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relationship between restrained eating and the KIDMED
may be associated with parenteral effects. The negative
correlation between restrictive eating and external eating
is in line with these explanations.

Adolescence is a period of intense emotional changes.
Duringthis period, difficulties in emotional regulation can
push adolescents to become emotional eaters who tend
to consume sweets, salty foods, and other energy-dense
foods.” Numerous studies conducted on adolescents
showed a positive association between emotional eating
and consumption of sugary foods, fast foods, high-fat
snacks, sweets, and soft drinks.”** Consistently, this
study showed that students with excessive energy intake
and frequent fast food consumption had high emotional
and external eating. These findings suggest that being
sensitive to emotional eating and external food cues is
associated with unhealthy food consumption. Moreover,
in the present study, external eating was positively
correlated with emotional eating. This correlation may
suggest that emotional eating and external eating both
contribute to the facilitation of overeating.*

This study has some limitations. First, the causality of the
relationship remains unclear, as the study was designed
as cross-sectional. Second, data were gathered by self-
report, which may result in false reporting and recall
bias. However, the present study also has the following
strengths: A food consumption record provided
more reliable results in calculating dietary intake.
To the best of our knowledge, this is the first study to
evaluate the associations between eating behaviors and
sociodemographic, lifestyle factors, and dietary patterns
among early adolescents.

CONCLUSION

The results of study showed that there are differences in
early adolescents eating behavior styles based on gender,
nutritional status, body dissatisfaction, perceived health,
screen time, physical activity status, AMD, and dietary
intake. Being sensitive to emotional eating and external
food cues is associated with unhealthy food consumption
and excessive dietary intake whereas more restrained
eating may indicate proneness to healthier food choices
and inadequate dietary intake. These issues should be
considered when planning healthy nutrition programs
for early adolescents. This can make interventions more
effective to prevent disordered eating behaviors.
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ABSTRACT

Aims: The aim of this study is to evaluate the distribution of pathogen microorganisms and antimicrobial resistance rates isolated from
endotracheal aspirate (ETA) samples of SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2) polymerase chain reaction (PCR)
positive and negative patients followed and treated in the intensive care unit (ICU) of our hospital, and to examine the effect of the COVID-19
(coronavirus disease 2019) pandemic on this.

Methods: In this study, ETA samples sent to the microbiology laboratory from hospitalized patients in Tekirdag Namik Kemal University
Hospital general ICU-1 and general ICU-2 between March 11, 2018 and March 10, 2022 were retrospectively analyzed. During the COVID-19
pandemic, it was used to follow up patients with SARS-CoV-2 PCR positive in ICU-1 and SARS-CoV-2 PCR negative patients in ICU-2.
The working period is divided into two parts as pre-pandemic (2018 - 2019) and post-pandemic (2020 - 2021). Bacterial identification and
antibiotic susceptibility tests were performed using conventional methods and automated systems. Colistin sensitivity was studied by broth
microdilution, and ceftazidime avibactam (CZA) sensitivity was studied by disk diffusion method. Statistical analysis was performed with
the chi-square test, p<0.05 was considered significant.

Results: A total of 1669 ETA samples from 856 patients were sent to our laboratory over a four-years period, and culture positivity was detected
in 63.6% of the samples. With the COVID-19 pandemic, it was found that the culture positivity increased significantly in ETA samples of
patients hospitalized in ICU-1, and there were no significant difference in ICU-2. 836 isolates from 1061 specimens were included to the
study. The three most commonly isolated pathogens were Acinetobacter baumannii, Pseudomonas aeruginosa and Klebsiella pneumoniae,
respectively. While P, aeruginosa was the most frequently isolated microorganism in both ICU-1 and ICU-2 in the pre-pandemic period, it
was replaced by A. baumannii in both clinics with the pandemic, and the increase in the frequency of A. baumanniiin ICU-1 was statistically
significant. Antibiotic resistance rates were generally found to be higher in ICU-1 than in ICU-2, and even in ICU-2, resistance rates to some
antimicrobials were found to be decreased. In A. baumannii, a statistically significant increase was observed in the resistance rates against all
antibiotics, including colistin, in ICU-1, and a significant increase was found in resistance only against amikacin in ICU-2. In P, aeruginosa,
a significant increase was found in the resistance rates against cephalosporins and carbapenems in ICU-1, ceftazidime, ciprofloxacin and
colistin in ICU-2, and a significant decrease in resistance to amikacin in ICU-2. In K. pneumoniae, a significant increase was found in the
resistance rates against amoxicillin-clavulanate (AMC), ceftriaxone, ertapenem, amikacin and colistin in ICU-1, ertapenem and amikacin in
ICU-2, and a significant decrease in resistance to AMC and all cephalosporins in ICU-2. CZA susceptibility in K. pneumoniae isolates was
examined in 2020 and 2021, and no resistance was found in either clinic.

Conclusion: In our study, it was determined that the culture positivity rate in ETA samples increased, the distribution of pathogen
microorganisms and antimicrobial resistance rates changed with the COVID-19 pandemic. For this reason, it is important to follow up
possible pathogen microorganisms and antimicrobial resistance rates during similar pandemic periods such as COVID-19.

Keywords: antimicrobial resistance, COVID-19, endotracheal aspirate, pathogen microorganism

This study was previously presented as a poster presentation with the number 'EP-092" at the XL International Turkish Microbiology Congress (16-20 November 2022 Antalya)

INTRODUCTION

COVID-19 (coronavirus disease 2019) infection, a part
of SARS-CoV-2 (severe acute respiratory syndrome
coronavirus 2), was first detected in Wuhan, China in
December 2019, and then caused a pandemic all over
the world. In our country, the first case was reported
in March 2020, and many hospitals were determined
as pandemic hospitals in order to make treatment of
COVID-19 patients."”” COVID-19 may cause many cases
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such as respiratory tract infection, severe acute respiratory
syndrome (SARS), sepsis and multi-organ failure.’
Bacterial or fungal co-infection is frequently encountered
in viral respiratory tract infections. These co-infections
negatively affect the state of the existing disease, cause
long-term hospitalization, and increase morbidity and
mortality. Because of this, rapid diagnosis and initiation
of treatment are important for the course of the disease.*”
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Resistance to antimicrobial drugs appears as an increasing
public health problem nowadays. Antimicrobial therapy is
involved in the treatment of co-infections in COVID-19
patients and is used empirically or for the ruling of
nosocomial infection acquired during hospitalization.
Though antibacterial agents have no effect on the
treatment of the disease, some case series recommend the
use of broad-spectrum antibiotics in COVID-19 patients.
Unfortunately, the use of broad-spectrum antibiotics
brings with the risk of resistance development.®’

The aim of this study; to evaluate the agents isolated from
endotracheal aspirate (ETA) samples and antimicrobial
resistance rates of patients with positive and negative
SARS-CoV-2 polymerase chain reaction (PCR) values
that followed and treated in the intensive care unit (ICU)
of our hospital, and also to examine the impact of the
COVID-19 pandemic on this situation.

METHODS

The study was carried out with the permission of
Tekirdag Namik Kemal University Non-Interventional
Clinical Researches Ethics Committee (Date: 28.06.2022,
Decision No: 2022.127.06.17). All procedures were
carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

Study Design

ETA samples sent to the microbiology laboratory from
patients hospitalized in general ICU-1 and general ICU-
2 of Tekirdag Namik Kemal University Hospital (430 bed
capacity) between March 11, 2018 and March 10, 2022
were analyzed retrospectively. Our hospital served as a
pandemic one during the COVID-19 pandemic. ICU-1
(11 bed capacity) was used for the treatment of intubated
patients followed for COVID-19 infection (SARS-CoV-2
PCR positive), ICU-2 (11 bed capacity) was used for
the treatment of intubated patients followed for non-
COVID-19 reasons (SARS-CoV-2 PCR negative). The
time interval included in the study; the date of 11 March
2020, when the first case was detected in our country, was
accepted as the starting point, and it was evaluated as two
years before the COVID-19 pandemic (11 March 2018 - 10
March 2020) and two years after the COVID-19 pandemic
(11 March 2020 - 10 March 2022).

Nosocomial pneumonia, is a lower respiratory infection that
was not incubating at the time of hospital admission and that
presents clinically two or more days after hospitalization.*®
Because of this ETA samples taken on the possibility of
infection 48 hours after the patients were admitted to the
intensive care unit were included in the study. Demographic
(age, gender) and clinical (inpatient service, clinical sample,
pathogen, etc.) data of the patients were taken from the
hospital information management system (HIMS).
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Microbiological Evaluation

When an intubated patient has a lung infection clinic in
our hospital, an ETA sample is requested. According to
guidelines,” first, stained microscopic examination was
performed and it was evaluated whether the sample was a
quality sample reflecting the lower respiratory tract. The
culture of the ETA sample thought to reflect the lower
respiratory tract was examined. Quantitative culture
method is done in the microbiology laboratory, and
>100.000 KOB/ml growth is considered significant. In the
case of one or two bacteria grown purely in culture, these
microorganisms were considered as pathogens and the
antibiogram was studied. ETA samples were incubated
in agar with 5% sheep blood agar (Bes-Lab, Turkey),
eosin methylene blue (EMB) agar (Bes-Lab, Turkey) and
chocolate agar (Bes-Lab, Turkey) for 18-24 hours at 37°C
and in 5-10% CO: environment. In the case of pure single
or double colony growth in culture, isolates were identified
by conventional methods (colony morphology, Gram
stain, oxidase, catalase and coagulase test) and automated
identification system (Vitek2 Compact, Biomerux,
France and BD Phoenix System, Beckton Dickinson,
USA). Antibiotic susceptibility tests were performed with
manual Kirby-Bauer disc diffusion (Bioanalyse, Turkey
and Oxoid, UK) and automated antibiogram systems
(Vitek2 Compact, Biomerux, France and BD Phoenix
System, Beckton Dickinson, USA) in accordance with
the European Committee on Antimicrobial Susceptibility
Testing (EUCAST) criteria(10). Carbapenem resistance
in Klebsiella pneumoniae isolates was evaluated by the
combined disc diffusion method (Bioanalyse, Turkey),
ceftazidime avibactam (CZA) resistance has been studied
since 2020 and was studied by the disk diffusion method
(Bioanalyse, Turkey). Colistin resistance was studied
by broth microdilution method (Micronaut-S, Merlin,
Germany). Methicillin resistance was determined in
staphylococcal isolates by disk diffusion method with
cefoxitin disk (Oxoid, UK). Vancomycin and teicoplanin
resistance detected in enterococcal isolates was confirmed
by gradient test (Bioanalyse, Turkey). In case of detection
of yeast in the samples, a factor-colonization distinction
was made by interviewing with the relevant clinic.
Antifungal susceptibility tests of isolates considered as
active agents were determined by microdilution method
(Mikronaut-AM, Bruker, Germany) in accordance with
EUCAST guidelines. In the repetitive sample of one
patient, only the first isolate was included in the study.

The SARS-CoV-2 PCR test was done by using the Bio
Speedy SARS-CoV-2 RT-qPCR kit (Bioeksen, Turkey).

Statistical Analysis

The data that was obtained in the study were recorded
in the SPSS 22.0 (SPSS Inc, Chicago, IL, USA) program
and statistical analyzes were made. Categorical data
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were given as percentages. Chi-square test was used to
compare independent groups with categorical variables.
Cases where the p value was below 0.05 were considered
as statistically significant.

RESULTS

1669 ETA samples from 856 patients were sent to our
laboratory in four years. Demographic data of patients;
59% male (n=505), 41% female (n=351) (ICU-1 59%
male, 41% female; ICU-2 59% male, 41% female),
mean age was 66.7£16.2 (17-100) (67.6+16.3 for ICU-1,
65.7+16.1 for ICU-2). There was no difference in age and
gender between the patients followed in ICU-1 and ICU-
2 (p>0.05).

Significant culture positivity was detected in 63.6%
of the samples, no growth was detected in 18%, and
oropharyngeal flora elements (OPFE) grew in 18.4%
and were considered as contamination. It was found that
the frequency of culture positivity in ETA samples that
was taken from patients hospitalized in ICU-1 with the
COVID-19 pandemic increased statistically significantly
(p=0.018). There was no difference in ICU-2 (p=0.596)
(Table 1). In our study, the rates of ventilator-associated
pneumonia (VAP), a nosocomial pneumonia, were also
evaluated for both ICUs before and after COVID-19.
VAP rates were detected as 10.6% in ICU-1 and 12.1% in
ICU-2 before COVID-19, and increased to 16.7% (23.0%
in 2020, 10.3% in 2021) in ICU-1 and decreased to 9.3%
(10.9% in 2020, 7.7% in 2021) in ICU-2 after COVID-19.
The increase observed in ICU-1 in 2020 was found to
be statistically significant (p=0.015), and no significant
difference was detected in ICU-2 (p=0.489).

The pathogen microorganism was isolated in 836 of 1061
specimens with culture positivity and were included
in this study. Of 836 isolates, 672 (80.4%) were Gram-
negative bacteria ((51.1% nonfermenter Gram-negative
bacteria (n=427), 26.1% Enterobacterales species

(n=218), 3.2% other Gram-negative bacteria (n=27)) ,
117 (14.0%) gram-positive bacteria and 47 (5.6%) fungi
were identified. Before the pandemic, 80.3% of the
isolates in ICU-1 were Gram-negative bacteria, 16.9%
were Gram-positive bacteria, and 2.8% were fungi.
After the pandemic, 80.3% of Gram-negative bacteria,
11.7% of Gram-positive bacteria, and 8.0% of fungi were
determined. In ICU-2, 84.4% Gram negative bacteria,
12.9% Gram positive bacteria, and 2.7% fungi species
before the pandemic. After the pandemic, 77.7% of
Gram-negative bacteria, 14.4% of Gram-positive bacteria
and 7.9% of fungi were determined. In COVID-19
pandemic, it was observed that the frequency of fungal
pathogens increased in ETA samples in both clinics, but,
this increase was not statistically significant for both
clinics (ICU-1 p=0.579, ICU-2 p=0.121) (Table 2).

The four most frequently isolated agents in our study were
Acinetobacter baumannii, Pseudomonas aeruginosa, K.
pneumoniae and Staphylococcus aureus, respectively. In
pre-COVID-19 pandemic period, ranking of pathogens
in ICU-1 P, aeruginosa (27.2%), A. baumannii (18.3%),
S. aureus (11.7%), K. pneumoniae (8.5%), with the
pandemic, this situation changed to A. baumannii (31%),
P aeruginosa (15.7%), K. pneumoniae (14.2%) and S.
aureus (7.3%). Only the increase in the frequency of A.
baumannii was statistically significant (p=0.033), no
statistically significant difference was found for the other
three pathogens (p>0.05). In ICU-2, the pre-pandemic
ranking was P aeruginosa (25.9%), A. baumannii
(20.4%), K. pneumoniae (10.9%), S. aureus (7.5%). Along
with the pandemic, A. baumannii (22.8%), P. aeruginosa
(16.3%), K. pneumoniae (15.3%) and S. aureus (8.9%)
were detected and there was no statistically significant
difference in isolation frequency for all four pathogens
(p>0.05). While P aeruginosa was the most frequently
isolated pathogen in both ICU-1 and ICU-2 before the
pandemic, it was replaced by A. baumannii in both
clinics with the COVID-19 pandemic (Table 2).

Table 1. Distribution of microbiological evaluation of ETA samples by years and clinics (n/%)

Before COVID-19 After COVID-19
Cll s 2018 2019 2020 2021 Total
result
ICU1 ICU2 ICU1 ICU2 ICU1 ICU2 ICU1 ICU2 ICU 1 ICU2 Total

Culture positive

n 124 88 164 82 230 148 128 97 646 415 1061

% 64.6 59.1 66.7 55.8 77.5 63.0 56.6 54.2 67.2 58.6 63.6
Culture negative

n 26 33 29 23 23 42 66 59 144 157 301

% 13.5 22.1 11.8 15.6 7.7 17.9 29.2 33.0 15.0 22.2 18.0
*Cont

n 42 28 51 42 44 45 32 23 169 138 307

% 21.9 18.8 21.5 28.6 14.8 19.1 14.2 12.8 17.8 19.2 18.4
Total

n 192 149 246 147 297 235 226 179 961 708 1669
*Cont: Oropharyngeal Contamination, ETA: Endotracheal aspirate, ICU: Intensive care unit
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Table 2. Distribution of

pathogens isolated from ETA samples b

ears and clinics (n/%)

Before COVID-19 After COVID-19 4 years period
Microorganisms 2018 2019 2020 2021 Total
ICU1 ICU2 ICU1 ICU2 ICU1 ICU2 ICU1 ICU2 ICU1 ICU2 Total
n % n % n % n % n % n % n % n % n % n % n %
*Gram Negative Bac.
*NFGN

A. baumannii 21 221 17 21,5 18 153 13 191 53 31.0 26 224 32 31.1 20 233 124 255 76 21.8 200 23.9

P aeruginosa 23 242 21 26.6 35 29.7 17 250 33 193 22 190 10 9.7 11 12.8 101 20.7 71 20.3 172 20.6

S. maltophilia 2 21 - - 15 127 2 29 8 47 2 18 8 79 5 58 33 68 9 26 42 50

Other NFGN 2 21 1 13 1 09 - - 5 29 4 34 - - - - 8§ 16 5 14 13 1.6

Enterobacterales

K. pneumoniae 11 116 8 101 7 59 8 11.8 25 146 16 138 14 13.6 15 174 57 11.7 47 13.5 104 124

E. coli 8§ 84 8 101 5 42 4 59 7 41 8 69 1 09 8 93 21 43 28 80 49 59

Enterobacter spp. 3 33 5 64 2 17 4 59 5 29 4 34 4 39 4 47 14 29 17 49 31 37

Others 4 42 3 38 7 59 3 44 5 29 4 34 5 49 3 35 21 43 13 3.7 34 4.1

H. influenzaee 2 21 3 38 5 42 4 59 3 18 2 18 1 09 1 11 11 22 10 29 21 25

M. catarrhalis - - 3 38 - - - - - - 2 1.8 1 09 - - 1 03 5 14 6 0.7
*Gram Positive Bac.

S. aureus 13 13.7 50 12 102 7 103 8 47 9 78 12 11.7 9 105 45 92 29 83 74 89

S. pneumoniae 4 42 1 13 4 34 4 59 5 29 4 34 1 09 3 35 14 29 12 34 26 3.1

*Other GPB 1 1.0 3 38 2 17 - - 3 18 1 08 3 29 4 47 9 18 8 23 17 2.0
Fungi

Candida spp. 1 1.0 2 25 5 42 2 29 11 64 12 103 6 538 23 23 47 18 52 41 49

Other Fungi - - - - - - - - - - - - 5 49 1 1.1 5 11 1 03 6 0.7
Total 95 100 79 100 118 100 68 100 171 100 116 100 103 100 86 100 487 100 349 100 836 100
*Gram Negative Bac: Gram Negative Bacteria, NFGN: Non-fermenter Gram Negative Bacteria, Gram Positive Bac: Gram Positive Bacteria, GPB: Gram Positive Bacteria, ETA:
Endotracheal aspirate, ICU: Intensive care unit

When the resistance rates of the isolated pathogens were
compared before and after the COVID-19 pandemic;
In A. baumannii, there was a statistically significant
increase in the resistance rates against all antibiotics,
including colistin in ICU-1, while a statistically significant
increase was found in resistance only against amikacin
in ICU-2 (p<0.05). Significant increase in resistance
to cephalosporins and carbapenems in ICU-1 in P
aeruginosa, and again significant increase in resistance
to ceftazidime, ciprofloxacin and colistin in ICU-2 and
finally, a significant decrease in resistance to amikacin was
observed in ICU-2 (p<0.05). In K. pneumoniae significant
increaseinresistancerates was detected againstamoxicillin-
clavulanate (AMC), ceftriaxone, ertapenem, amikacin and
colistin in ICU-1 and against ertapenem and amikacin in
ICU-2, and a significant decrease in resistance to AMC
and all cephalosporins in ICU-2 (p<0.05). Ceftazidime-

avibactam susceptibility was examined in K. pneumoniae
isolates in 2020 and 2021, and no resistance was found in
either clinic. In other Enterobacterales species, a significant
increase was observed in resistance rates against ertapenem
and amikacin in ICU-1, against cefepime in ICU-2. At the
same time a significant decrease was detected in resistance
to ceftriaxone, cefepime, meropenem and ciprofloxacin
in ICU-1, and to AMC, piperacillin-tazobactam (PRP),
imipenem and meropenem in ICU-2 (p<0.05) (Table
3, 4). While methicillin resistance in isolated S. aureus
isolates was 24.0% and 27.3% before the pandemic in
ICU-1 and ICU-2, respectively, it increased to 35.0% and
33.3% after the pandemic, and there was no statistically
significant increase in either clinic (ICU-1 p=0.088, ICU-
2 p =0.355). Before and after the pandemic, no resistance
was found to vancomycin, teicoplanin and linezolid in S.
aureus isolates.

Table 3. Antibiotic resistance rates of A.baumanni and P, aeruginosa isolates before and after the

pandemic (%)

A. baumannii P, aeruginosa

Before COVID-19 After COVID-19 p value Before COVID-19 After COVID-19 p value

*Antibiotic (2018-2019) (2020-2021) (2018-2019) (2020-2021)
ICU1 ICU2 ICU1 ICU2 ICU1 ICU2 ICU1 ICU2

(n=39) (n=30) (n=85) (n=46) Ul TCU2 (-58) (n=38) (n=43) (=33 €Ul IC€L2
PTZ - - - - - - 55.2 44.7 58.1 333 0.669  0.102
CAZ = = = = = = 41.4 28.9 72.1 48.5 <0.001 0.004
FEP - - - - - - 37.9 28.9 58.1 333 0.005 0.541
IMP 87.2 96.7 98.8 91.3 0.001 0.074 34.5 26.3 51.2 30.3 0.022  0.529
MER 87.2 96.7 97.6 91.3 0.003 0.074 32.8 21.1 48.8 30.3 0.021  0.144
GEN 71.8 80.0 98.8 87.0 <0.001 0.182 = = = = = =
AK 69.2 76.7 97.6 93.5 <0.001 0.001 24.1 15.8 23.3 6.1 0.868  0.024
CIP 87.2 96.7 98.8 91.3 0.001  0.074 37.9 15.8 48.8 30.3 0.117  0.019
TMP-SXT 71.8 83.3 91.8 84.8 <0.001 0.700 = = = = = =
COL 0.0 13.3 13.0 6.5 0.001  0.106 6.9 0.0 9.3 12.1 0.602  0.002
*TZP: Piperacillin-tazobactam, CAZ: Ceftazidime, FEP: Cefepime, IMP: Imipenem, MER: Meropenem, GEN: Gentamicin, AK: Amikacin, CIP: Ciprofloxacin, TMP-SXT:
Trimethoprim-sulphamethoxazole, COL: Colistin, ICU: Intensive care unit

1188



] Health Sci Med. 2023;6(6):1185-1192

Duran et al. Pathogens and resistance rates in endotracheal samples before and after COVID-19

Table 4. Antibiotic resistance rates of K. pneumoniae and other Enterobacterales isolates before and after the pandemic (%)

K. pneumoniae Other Enterobacterales
Before COVID-19  After COVID-19 p value Before COVID-19  After COVID-19 p value

Antibiotic (2018-2019) (2020-2021) (2018-2019) (2020-2021)

(no18) (nol6) (m39) (mesn CUI 10U2 70O 0057 (me2n) (mesp 1OV ICW2
AMC 66.7 87.5 87.2 54.8 0.001 <0.001 79.3 70.4 81.5 48.4 0.592  0.002
PTZ 66.7 50.0 76.9 45.2 0.115 0.479 34.5 37.0 25.9 22.6 0.167  0.031
CRO 66.7 68.8 79.5 51.6 0.037 0.014 62.1 444 40.7 45.2 0.003 0.887
CAZ 66.7 68.8 76.9 48.4 0.115  0.003 55.2 37.0 44.4 452 0.120  0.250
FEP 66.7 68.8 74.4 48.4 0.278  0.003 55.2 22.2 37.0 38.7 0.011  0.009
ERT 50.0 25.0 66.7 45.2 0.015 0.003 13.8 11.1 25.9 12.9 0.034  0.663
IMP 50.0 25.0 59.0 29.0 0.201  0.524 10.3 3.7 3.7 0.0 0.096  0.043
MER 44.4 25.0 54.4 29.0 0.157  0.524 10.3 3.7 0.0 0.0 0.001  0.043
GEN 61.1 56.3 69.2 45.2 0.236  0.120 24.1 22.2 14.8 32.3 0.108  0.111
AK 11.1 18.8 61.5 32.3 <0.001 0.035 0.0 3.7 11.1 3.2 0.003  0.700
CIP 72.2 43.8 74.4 45.2 0.750  0.887 34.5 37.0 222 35.5 0.042 0.883
TMP-SXT 38.9 50.0 74.4 48.4 <0.001 0.777 34.5 40.7 37.0 35.5 0.883  0.467
COL 5.6 18.8 28.2 19.4 <0.001 1.000 0.0 0.0 0.0 0.0 1.000 1.000
*AMC: Amoxicillin-clavulanate, TZP: Piperacillin-tazobactam, CRO: Ceftriaxone, CAZ: Ceftazidime, FEP: Cefepime, ERT: Ertapenem, IMP: Imipenem, MER: Meropenem, GEN:
Gentamicin, AK: Amikacin, CIP:Ciprofloxacin, TMP-SXT: Trimethoprim-sulfamethoxazole, COL: Colistin, ICU: Intensive care unit

DISCUSSION

COVID-19 is considered an pandemic that effects all over
the world. Secondary infections added to the existing
one effect the patient's prognosis and treatment process,
causing patients to stay in the hospital longer than normal
and use broad-spectrum antibiotics. In studies evaluating
the comorbidity of COVID-19 and infection, it has been
reported that the frequency of bacterial and/or fungal co-
infection is increased in patients followed in the ICU.”'"-
' In our study, compared to the pre-pandemic period; In
the ETA samples of patients followed up for COVID-19
with the pandemic, culture positivity rates were found to
increase statistically significantly. But also it was observed
that there was no change in culture positivity rates in
the samples of patients followed for reasons other than
COVID-19. In addition, with the COVID-19 pandemic,
there was a statistically significant increase in VAP rates
in ICU-1. This evidence reveals that the frequency of
respiratory tract infections increased with COVID-19 in
our hospital. In our study, it was also observed that the
frequency of fungal isolation in ETA samples increased
with the COVID-19 pandemic, although it was not
statistically significant. But, this increase is seen not
only in ICU-1 where COVID-19 patients are followed,
but also in ICU-2 where other patients are followed.
We can interpret this result in two different ways.
First, COVID-19 may increase the frequency of fungal
infections, and second, in the last two years, patients may
be receiving less treatments to suppress fungal isolation.

In case of suspicion of infection, it is important to first
predict which microorganism is the pathogen and to
initiate appropriate empirical treatment. A. baumannii
and P, aeruginosa are reported to be frequently isolated
agents in ETA samples found in our country.*"*In a study

from Iran, A. baumannii was isolated most frequently in
respiratory samples of patients followed in the ICU due to
COVID-19, followed by S. aureus."® In a study conducted
in Colombia, S. aureus (34%) and K. pneumoniae (26%)
were detected.” In a study conducted in Siirt, Turkey,
ETA samples of COVID-19 positive patients hospitalized
in the ICU were compared with the pre-pandemic period
and it was determined that the three most commonly
isolated pathogens were A. baumannii, K. pneumoniae
and P, aeruginosa in both periods, respectively. Again
in the same place, while the frequency of A. baumannii
was 28.5% in the pre-pandemic period, it was found that
this rate increased to 54% during the pandemic period,
and it was reported that the frequency of K. pneumoniae
and P, aeruginosa decreased.”” Again, in another study
conducted in Izmir, Turkey, it was determined that
the isolation frequency of A. baumannii in respiratory
samples increased statistically significantly during
the pandemic period compared to the pre-pandemic
period.” In our study, the most frequently isolated
pathogens were found to be A. baumannii, P. aeruginosa,
K. pneumoniae and S. aureus, respectively. While P
aeruginosa was the most frequently isolated pathogen in
both ICU-1 and ICU-2 in the pre-COVID-19 pandemic
period, it was observed that P aeruginosa was replaced
by A. baumannii in both clinics with the COVID-19
pandemic. If we examine the isolation frequency of A.
baumannii as a percentage, it was seen that it increased
from 18.3% to 31% in ICU-1 and from 20.4% to 22.8% in
ICU-2. But only the increase in ICU-1 was found to be
statistically significant. In addition, with the pandemic,
an increase in the frequency of K. pneumoniae isolation
was detected in both clinics. We can interpret these results
in two different ways. First of all, the increase in the
frequency of multi-drug resistant (MDR) Gram-negative
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bacteria such as A. baumannii and K. pneumoniae with
the pandemic, especially the significant increase in A.
baumannii in ICU-1, may be because of the increased
rates of broad-spectrum antibiotic use with COVID-19.
Secondly, we think that the reason for the similar changes
in both clinics may be due to the transfer of flora between
clinics and/or the new flora being a source of infection in
patients after the change of the colonized flora in the ICU.
In this respect, it should not be forgotten that good and
complete implementation of hospital infection control
measures is one of the most important steps in breaking
this vicious circle.

While carbapenems are used as the first choice in
the treatment of Gram-negative bacterial infections,
combined treatment options and colistin are often
preferred in the treatment of MDR Gram-negative
bacterial infections."”*’ Cayci et al.”’ found carbapenem
resistance at a rate of 35-50% in K. pneumoniae isolates,
86.6% in A. baumannii, and 11.1% in P. aeruginosa in
patients diagnosed with COVID-19 in a tertiary hospital
in 2020. Rao et al.”* in which they evaluated samples of
COVID-19 patients, found that multidrug resistance
rates were high in K. pneumoniae and A. baumannii
isolates, while the rate of susceptible isolates was higher
in P aeruginosa isolates. In our study, it was found that
carbapenem resistance in A. baumanniiisolates increased
in ICU-1 and decreased in ICU-2. It was determined
that in P aeruginosa, it reached the level of 50% by
showing a statistically significant increase in ICU-1, but
in ICU-2 it increased to 30% and this increase was not
significant. Statistical increase in resistance to ertapenem
was observed in both clinics in K. pneumoniae, and
the resistance rates detected against imipenem and
meropenem were found to be higher in ICU-1 than in
ICU-2. In addition, in our study, it was determined that
the resistance rates detected in A. baumannii and K.
pneumoniae isolates, whose frequency increased with
the pandemic, were higher than P, aeruginosa. Therefore,
it should be kept in mind that these two isolates may
cause MDR and difficult-to-treat infections in patients
hospitalized in the ICUs of our hospital.

In a study conducted in Samsun, Turkey, colistin and
tigecycline were found to be the most effective antibiotics
in A. baumannii isolates isolated from ETA samples of
patients hospitalized in the ICU between 2019-2020. In
this study, it was reported that the COVID-19 pandemic
did not change the resistance rates.” In different
studies, it has been reported that the rates of colistin
resistance are 2.1-42.4% in A. baumannii, 2.3-9.0% in
P aeruginosa, and 20.6-42.9% in K. pneumoniae.**”
In the study of Bahge et al.’”” in which they evaluated
the ETA samples of patients hospitalized in the ICU
between the years 2019-2021, as before and after the
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pandemic; They found no resistance to meropenem
and colistin in A. baumannii isolates in both periods,
while resistance to meropenem increased from 65% to
71.4% and colistin resistance from 9.5% to 42.9% in K.
pneumoniae. In addition, they found that the resistance
rates in P. aeruginosa isolates increased 31.6-50% to
meropenem and 5.3-16.7% to colistin before and after
the pandemic, respectively, and, lastly, they reported
that resistance rates increased with the pandemic and
that it could pose a challenge in treatment. In our study,
colistin resistance rates showed a statistically significant
increase in A. baumannii in ICU-1 and decreased in
ICU-2. In P, aeruginosa, it was increased in both clinics,
but only the increase in ICU-2 was significant. In K.
pneumoniae, it was observed that while it showed a
statistically significant increase in ICU-1, it remained at
similar levels in ICU-2. Although the colistin resistance
rates we determined for all three isolates are consistent
with the literature, it can be thought that the COVID-19
pandemic has affected the colistin resistance rates in
our hospital in the form of an increase in resistance, as
detected in carbapenems.

Ceftazidime-avibactam (CZA) is a new antibiotic
combination with good efficacy against carbapenem-
resistant Enterobacterales species and P aeruginosa
isolates. Although CZA is a newly used drug,
unfortunately, resistance has been reported against this
antibiotic.”** In our study, CZA suscebtibility test was
evaluated only in K. pneumoniae isolates, and between
the dates 2020-2021, and no resistance was detected
during the pandemic in both clinics.

In summary, antibiotics should be used with caution as
they trigger the formation of resistance as well as treat
bacterial infections. Some guidelines recommend the use
of broad-spectrum antibiotics in patients with COVID-19,
and studies have reported that antibiotic use rates increase
with the pandemic.*”’ In our study, it was determined
that the resistance rates determined for the three most
frequently isolated pathogens in ICU-1 increased in
almost all antibiotics with the pandemic compared to the
pre-pandemic period. On the other hand, in ICU-2, it was
determined that some antibiotics decreased instead of
increasing, and the resistance rates in ICU-1 were relatively
higher than in ICU-2. Although it is not statistically
significant in some antibiotics, we think that the increase
in resistance observed in ICU-1 with the pandemic was
not detected in ICU-2, which may be due to the intensive
antibiotic use policy applied in COVID-19. In addition,
the decrease in resistance rates may also have been caused
by less use of these antibiotics in practice than before.

In our study, ETA samples were preferred because
COVID-19 disease primarily affects the respiratory
system and both the change in antibiotic resistance over
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the years and the effect of COVID-19 on resistance were
evaluated. The number of studies conducted in this way is
limited in the literature and there is no study containing
data for Region Thrace. For this reason, our study is
meaningful because it can be representative for our
region. The limitation of our study is that it was designed
retrospectively.

COCLUSION

In summary, in our study, it was found that culture
positivity rates increased significantly in ETA samples
of COVID-19 patients with the pandemic. In addition,
it was determined that the distribution of isolated
pathogen microorganisms changed, and the antibiotic
resistance rates were found to be higher in the ICU-
1, where COVID-19 positive patients were followed,
compared to the ICU-2, where COVID-19 negative
patients were followed. It has even been found that the
rates of resistance to some antibiotics show a decrease in
the COVID-19 negative patient group. Under all these
results, it can be said that the COVID-19 pandemic
adversely affected the success of treatment by causing a
change in the distribution of pathogen microorganisms
isolated in ETA samples in our hospital and an
increase in the rates of resistance to some antibiotics.
For this reason, it can be said that possible pathogen
microorganisms and antimicrobial resistance rates
should be followed up during similar epidemic periods
such as COVID-19.
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ABSTRACT

Aims: We aimed to investigate the level and predictive value of soluble nectin-4 in early onset preeclampsia (EOPE).

Methods: Forty-three patients with EOPE and 41 healthy normotensive pregnant women participated in this prospective
case-control study. The groups were matched for gestational age and gravidity. Serum nectin-4 levels were compared between
groups. The ROC curve was drawn to show the predictive value of nectin-4 for EOPE. Patients were followed up until the end
of labor, and perinatal outcomes were recorded.

Results: The demographic characteristics of the two groups were similar. Serum nectin-4 level was significantly increased in
EOPE cases compared to controls (226.46+119.6 ng/ml vs. 156.54+44.8 ng/ml, p=0.001). The ROC showed that at > 160.938,
the sensitivity and specificity were 67.44% and 82.93%, respectively [AUC:0.822, (CI:0.724 - 0.897), and (p< 0.001)]. Significant
inverse correlations were found between nectin-4 levels and poor obstetric outcomes.

Conclusion: Maternal serum nectin-4 levels were significantly higher in patients with EOPE compared with controls. Increased
nectin-4 levels may contribute to the development of EOPE through possible oxidative, immunological, and inflammatory

mechanisms adversely affecting trophoblastic cells.

Keywords: Early preeclampsia, nectin-4, preeclampsia, pregnancy

INTRODUCTION

Preeclampsia (PE) is a progressive multisystem disorder
of pregnancy associated with new-onset hypertension
that typically occurs after the 20th week of pregnancy.
It is caused by dysfunction of the placenta and maternal
blood vessels and regresses in a variable time interval
after labor. PE is classified by time of onset as early-
onset PE (EOPE) before 34 weeks and late-onset PE
(LOPE) after 34 weeks. Compared with LOPE, EOPE
has a higher risk of adverse pregnancy outcomes due
to moderately early, very early, and extremely early
delivery."”

Preeclampsia is assumed to be a two-stage disease
resulting from defective trophoblast invasion and
failure of spiral arterial remodeling as the main step of
pathogenesis.” The LOPE is more common (90%) and is
accepted as a mild maternal reaction to pregnancy.’ In
EOPE (10%), unlike LOPE, due to the improper placental
invasion, the diffuse placental ischemia and the resulting
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oxidative stress begin in early gestation. Therefore, EOPE
can lead to severe disease resulting in perinatal and
maternal morbidity and mortality.®

Numerous inflammatory molecules play a role in
the etiopathogenesis of preeclampsia.”® Increased
TNFa expression in preeclampsia has been shown to
contribute significantly to placental and endothelial
damage.” The level of disintegrin and metalloprotease
17 (ADAM -17), which is responsible for the formation
of soluble TNFaq, has been observed to be increased in
preeclamptic pregnancies. The ADAM -17 also takes role
in the shedding of nectin-4 into systemic circulation. The
nectins are calcium-independent immunoglobulin-like
cell adhesion molecules and play a central role in cellular
junctions, as well as physiological regulations."” The
placenta expresses for types of nectins; nectin-1, nectin-2,
nectin-3 and nectin-4. They arelocalized at tight junctions
and gap junctions of syncitiotrophoblasts."' nectin-4 is
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a relatively novel member of the nectin family that has
only been detected in placenta and airway epithelium in
healthy subjects.'”'” nectin-4 has been researched since it
serves as a viral receptor, is associated with oral and facial
malformations, and is currently defined as a marker and
potential therapeutic target in several cancers."”

Nectin-4 is expressed on the apical cell membranes of
syncytiotrophoblasts and, when overexpressed, can
induce a cytotoxic effect of NK, similar to EOPE, leading
to placental dysfunction. Because nectin-4 is located
on the apical cell membranes of syncytiotrophoblasts,
it is possible to detect it in the maternal circulation.'*"*
Therefore, we hypothesized that the nectin-4 level might
be elevated in EOPE patients, which has not yet been
investigated in EOPE.

METHODS

The study was carried out with the permission of
University of Health Sciences, Istanbul Kanuni Sultan
Stileyman Health Research Center, Clinical Researches
Ethics Committee (Date: 13.05.2020, Decision No:
KAEK/2020.05.13). All procedures were carried out in
accordance with the ethical rules and the principles of
the Declaration of Helsinki.

This prospective case-control study was conducted
in Istanbul Kanuni Sultan Siilleyman Health Center,
Department of Perinatology from May to December
2020. The study group composed of 84 patients who
referred to perinatology clinics in this process. Informed
written consent was obtained from each participant. The
data concerning the obstetric and general health of the
cases were also recorded (ClinicalTrials.gov Identifier:
NCT05098691).

There were 43 patients with EOPE included in the study
group, and the 41 normotensive, healthy and gestational
age, and gravidity-matched pregnant women, with
normal arterial blood pressure, without proteinuria were
stated as the control group.

The study group included spontaneous, singleton
pregnancies above the 24 weeks of gestations with
positive fetal cardiac activity. Exclusion criteria were
determined as multiple gestations, eclampsia, HELLP
syndrome, chronic hypertension, hypothyroidism,
known malignancy, diabetes mellitus, presence of fetal
or maternal infection, clinical signs of chorioamnionitis
(maternal fever, vaginal discharge, fetal tachycardia),
hepatic or renal failure, collagen vascular disease, Placenta
previa or pregnancies accompanied congenital fetal
abnormalities or aneuploidies. We also excluded patients
with systemic diseases, history of preeclampsia, and
patients who became pregnant by in vitro fertilization,
which could alter the level of nectin-4 in the maternal
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circulation. In addition, women who were treated with
magnesium sulfate, corticosteroids/non-steroidal anti-
inflammatory, and illegal drug users were also excluded
from the study.

Preeclampsia definition was performed according to the
ACOG guidelines(1). After the 20t* gestational week,the
pregnant women with the systolic blood pressure (BP) >
140/90 mmHg or the diastolic BP > 90 mmHg in least two
measurements taken four hours apart with the previous
history of normal BP and the presence of proteinuria
(=300 mg/24 h urine collection, or protein/creatinine
ratio of 20.3 mg/dl, or a dipstick reading of 2+ protein)
were diagnosed as preeclampsia.

We were taken blood samples of the cases, during
the preeclampsia diagnosis for the study group and
during routine antenatal follow up before labor for the
control group. The two groups were matched in terms
of gestational ages at the time of the maternal blood
sample collection. Maternal age, body mass index
(BMI), smoking status, gravidity, gestational week,
amount of proteinuria, systolic and diastolic BP levels,
and serum nectin-4 concentrations were recorded.
A calibrated sphygmomanometer was used for the
measurement of BP.

Venous blood sampling was performed after one night
of fasting for all participants at the time of initial
diagnosis. The blood samples were centrifuged at 4000
rpm for 10 minutes at room temperature. The obtained
serum samples were frozen immediately and stored at
-80°C up to the time of serum analysis. Nectin-4/human
poliovirus receptor related protein (PVRL4) levels in
the samples were measured using a double-antibody
sandwich ELISA (Wuhan USCN Business Co., Ltd).
The microtiter plate provided in this kit has been pre-
coated with an antibody specific to Poliovirus Receptor
Related Protein 4 (PVRL4). Standards or samples are
then added to the appropriate microtiter plate wells
with a biotin conjugated antibody specific to Poliovirus
Receptor Related Protein 4 (PVRL4). Next, Avidin
conjugated to Horseradish Peroxidase (HRP) is added
to each microplate well and incubated. After TMB
substrate solution is added, only those wells that contain
Poliovirus Receptor Related Protein 4 (PVRL4), biotin-
conjugated antibody and enzyme-conjugated Avidin will
exhibit a change in color. The enzyme-substrate reaction
is terminated by the addition of sulphuric acid solution
and the color change is measured spectrophotometrically
at a wavelength of 450nm+10nm. The concentration of
Poliovirus Receptor Related Protein 4 (PVRL4) in the
samples is then determined by comparing the O.D.
of the samples to the standard curve. All laboratory
measurements were performed simultaneously in the
same laboratory by the same technician.
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Statistical Analysis

All statistical analyses were performed using the RStudio
integrated development environment for statistical
computing (Affero General Public License v3; published
2011. RStudio for Linux, version v2021.09. 4+403.pro3
Ghost Orchid; September 19, 2022; developed by Posit,
PBC.) to analyze the data. Variables were examined using
visual (histogram, probability plots) and analytic methods
(Kolmogrov-Simirnov/Shapiro-Wilk's test) to determine
if they were normally distributed. Levene's test was used to
assess the homogeneity of variance. For the non-parametric
values, descriptive analyses were presented using medians
and quartiles. Mann-Whitney U tests were performed
to compare the nonnormally distributed numerical data
between groups. For the categorical variables, descriptive
analyses were presented using frequency and percentage.
Relationships between categorical variables were analyzed
using the chi-square test or Fisher's exact test (when the
assumptions of the chi-square test assumptions do not
apply because of low expected cell counts). The predictive
capacity of nectin-4 levels for EOPE was analyzed using
ROC (Receiver Operating Characteristics) curve analysis,
and the sensitivity, specificity, AUC (Area Under Curve)
value, positive likelihood ratio, and negative likelihood
ratio were presented. When examining the relationships
between non-normally distributed and/or ordinal
variables, the correlation coeflicients and their significance
were calculated using the Spearman test. An overall 5%
type- I error level was used to infer statistical significance.
A p-value of less than 0.05 was considered a statistically
significant result.

Power analysis was performed using G-power software
(G-power v3.1.9.2, Kiel College, Kiel, Germany). The
difference between two independent means showed that
the study reached a power of 0.94.

RESULTS

A total of 84 patients were included in the study. Forty-
three of them were diagnosed with EOPE, and 41 were

control subjects. There were no statistically significant
differences between groups in demographic characteristics
such as maternal age, gravidity, body mass index (BMI),
and smoking status (p > 0.05). The gestational weeks of
the groups at maternal serum collection were similar
(p=0.37). Systolic and diastolic blood pressure were higher
in the EOPE group at gestational week at blood sampling
(p<0.001). Compared to the control group, serum levels of
nectin-4 were significantly higher in the EO preeclampsia
group (156.54+44.8 vs. 226.46+119.6, p=0.001) (Table 1).

Table 1. The demographic characteristics, amount of proteinuria

and serum nectin-4 levels of the cases

Early-onset o) irol group

preeclampsia (n=41)

group (n=43)
Age (years) 26 (21-32) 27 (21-34) 0.110
Gravidity 2(1-2) 2 (1-3) 0.260
BMI (kg/m?) 28 (25-32) 27 (24-31) 0.370
Celtonaloec 31(28-32) 31(29-32)  0.370
serum sampling (week)
Smoking status +/-n 9/34 7/34 0.863
(%) (29.9%-79.1%) (17.1%-82.9%) ’
Systolic blood Pressure
(mm/Hg) 153 (145-176) 121 (110-128) <0.001
Diastolic blood
pressure (mm/Hg) 97 (88-126) 72 (62-81) <0.001
Proteinuria 3782
(mg/24 hours) (1161-5247) R/ B
Nectin-4 levels 190.173 124.79 0.001
(ng/ml) (141.728-244) (100.58-153.247)
BMI, body mass index; kg/m?, milligrams per square meter; mmHg, millimeter of
mercur; mg, milligram; ng/ml,nanogram per milliliter.Data are expressed as median
(Q1-Q3), or frequency (percentage) where appropriate. A p value of <0.05 indicates a
significant difference. Statistically significant p-values are in bold.

Compared with the control group, gestational age at
delivery was lower in the EOPE group, resulting in
lower birth weight and a higher rate of adverse fetal
outcomes, including low APGAR scores at the first and
fifth minutes and a higher rate of admissions and longer
duration of treatment in the neonatal intensive care unit
(p<0.05) (Table 2).

Table 2. Peripartum outcomes of the groups

Early-onset preeclampsia group (n=43) Control group(n=41) P

Birth Weight (gr) 1681 (1156-1865) 3212 (2818-3513) <0.001
Birth length (cm) 41 (35-44) 46 (44-49) <0.001
APGAR 15t min. 5(3-8) 7 (6-9) <0.001
APGAR 1%t min <7 23/20 (53.5%/46.5%) 6/35 (14.6%/85.4%) <0.001
APGAR 5t min. 7 (5-9) 9 (8-9) <0.001
APGAR 5% min<7 12/31 (27.9%/72.1%) 1/40 (2.4%/97.6%) 0.003
Gestational age at delivery (weeks) 31 (28-33) 37 (35-39) <0.001
Gender of babies (male/female) 25/18 (58.1%-41.9%) 21/20 (51.2%-48.8%) 0.676
Mode of delivery (vaginal/ceserean) 5/38(11.6%/88.4%) 25/16(61%/39%) <0.001
Fetal distress emergency ceserean 10 (23.2%) 2(4.8%) 0.036
NICU admission 23/20(53.5%/46.5%) 10/31(24.4%/75.6%) 0.012
NICU duration(day) 17 (10-32) 0 (0-5) <0.001
gr, gram; cm, centimetre; min, minute; NICU, neonatal intensive care unit. Data are expressed as median (Q1-Q3), or frequency (percentage) where appropriate. A p value of <0.05
indicates a significant difference. Statistically significant p-values are in bold.
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The diagnostic value of nectin-4 was tested by ROC
analysis. The ROC analysis showed that at > 160.938,
the sensitivity, specificity, positive likelihood ratio, and
negative likelihood ratio were 67.44%, 82.93%, 3.95, and
0.39 respectively [AUC:0.822, (CI:0.724 - 0.897), and (p<
0.001)] (Figure 1).

nectin
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O 1 1 I 1 1 1 l 1 L 1 l 1 1 1 I 1 1 1
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Figure 1. Diagnostic value of nectin-4

Significant inverse correlations were found between
nectin-4 levels and poor obstetric outcomes. Also, there
was a positive correlation between serum nectin-4 levels
and the amount of proteinuria (r=0.58, p<0.001)(Table 3).

Table 3. The correlations between serum nectin-4 levels and
intrapartum outcomes

Variable Nec:lin—4 lev:ls p-value
Birthweight 84 -0.27 0.010
Gestational week at birth 84 -0.30 0.005
15t min APGAR score 84 -0.42 <0.001
5t min APGAR score 84 -0.32 0.003
Fetal distress 84 0.58 <0.001
Diyastolic blood pressure 84 0.25 0.020
Proteinuria 43 0.58 <0.001
min, minute.

DISCUSSION

Preeclampsia is a multisystem disorder and one of
the most important causes of perinatal morbidity and
mortality, especially while the condition is of early
onset. Despite the accumulating evidence indicating
the underlying cause as the placenta, the etiology of
the disease is still elusive. The abnormally shallow
trophoblast invasion indicates the possibility of altered
expression of adhesion molecules in preeclampsia.'

1196

Nectins are adhesion molecules which were also shown
to be expressed on cellular membranes of trophoblast.*
In this study, nectin-4 was found to be significantly
increased in EOPE compared to gestational week
matched healthypregnant women.

Early and late preeclampsia have been assumed as
the diseases with distinct characteristics. EOPE is
commonly associated with placental dysfunction,
low placental volume, abnormal Doppler findings,
fetal growth restriction, multiorgan dysfunction, and
adverse maternal and neonatal outcomes, whereas
late-onset preeclampsia appears rather as a maternal
disorder.”® The factors responsible from the pathogenesis
of preeclampsia includes abnormal placentation,
immunological mechanisms as a key point, and oxidative
distress. Abnormal placentation was indicated as the
start point of EOPE with a genetic tendency leading to
high recurrence risk and running across the generations
within same families.””® The level of immunological
factors were also reported as more altered in EOPE
compared to LOPE.'® Since the nectin-4 was reported to
present on trophoblastic cells, we investigated whether
nectin-4 level is related with EOPE or not.

In normal placentation, extravillous trophoblasts
are responsible for the deep infiltration of uterine
wall and invading the muscular walls of the uterine
arteries and endovascular trophoblasts replaces the
endothelial cells. This process increases the blood
flow to the intervillous space by altering the vascular
conductance. In EOPE, impaired growth of the villi
has been attributed to the inadequate formation of the
cytotrophoblastic shell early in pregnancy. Reduced
capacity of trophoblasts to invade the myometrial part
of spiral arteries lead to restricted blood supply through
the uteroplacental circulation and following hypoxia.®
The maternal adaptation to fetal antigens includes the
maternal tolerization to paternal antigens in seminal
plasma at the preconceptual phase is crucial for normal
placentation. After conception, recognition of fetal
MHC class 1 molecules on trophoblasts as self by
regulatory T cells and NK cells allows placentation.'” The
villoustrophoblasts exposed to maternal blood are lack
of MHC class I.However, the extravillous trophoblasts
which invade the uterus was shown to have a nonclassical
MHC class I repertoire (HLA-E and HLA-G in addition
to HLA-C) which interact with NK cells and T cell
receptors for immune tolerance. Complete failure in
immune tolerance results in miscarriage, whereas the
partial failure may result in preeclampsia. Besides the
invasion process, the systemic immune response was
also shown to be responsible for the pathogenesis
of preeclampsia.’® The shedding of the soluble and
bound HLA-G isoforms into systemic circulation was


https://www.sciencedirect.com/topics/medicine-and-dentistry/seminal-plasma
https://www.sciencedirect.com/topics/medicine-and-dentistry/seminal-plasma
https://www.sciencedirect.com/topics/medicine-and-dentistry/t-cell
https://www.sciencedirect.com/topics/medicine-and-dentistry/natural-killer-cell
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shown to trigger immunomodulatory activities of NK
cells and T lymphocytes in pregnancy. The soluble
isoforms of HLA-G were reported in decreased levels
in preeclampsia, even in the first trimester before the
onset of the disease, indicating the disturbed immune
modulation.””?' Both the impaired trophoblast invasion
and systemic inflammatory response provide the basis
for hypoxic environment.6

Nectins are adhesion molecules belonging to
immunoglobulin superfamily and exhibit structurally
related three immunoglobulin-like (V, C, C) domains
in their extracellular side. Unlike the other nectins,
nectin-4 is mainly expressed during embryogenesis
and is only detected in trophoblasts and slightly in
trachea in healthy human.'”"* Ito et al.® examined the
placental tissues of pre-eclamptic pregnant women
(n=20) and uncomplicated pregnancies (n=20) and
reported elevated nectin-4 expression in preeclampsia.
They reported that trophoblastic cell migration was not
impaired by the overexpression of nectin-4. However,
the trophoblasts overexpressing nectin-4 were more
vulnerable to the NK cell cytotoxicity and the cytotoxic
attack by natural killer cells was significantly increased
against nectin-4 overexpressing cells.® The mean
gestational age was similar between the preeclamptic
and normal group, on the other hand, the preeclampsia
cases were not defined as early- or late-onset and only
the severe preeclamptic patients were included. To the
best of our knowledge, the current study is the first
one to evaluate the maternal serum level of nectin-4 in
EOPE.

The previous studies conducted on nectin-4 were
generally concentrated on its significance in tumoral
activity and poor prognosis in mainly bladder, lung,
pancreas, and breast cancers. It was denoted that
nectin-4 binds only the inhibitory receptor TIGIT
(T-cell immunoreceptor with Ig and ITIM domains).
By this way, theincreasing nectin-4 expression was
reported to inhibit the NK cell activity more profoundly
and decrease the NK response to cancer cells. The
studies were also targeted nectin-4 and TIGIT in
cancer immunotherapy.”>* TIGIT was also shown as
a target to be promoted to achieve immune tolerance
in repeating miscarriages in the study conducted by Fu
et al.”* The studies on immunomodulatory mechanisms
of pregnancy revealed that decidual immune cells of
maternal-fetal interface expressing TIGIT, which is a co-
inhibitory receptor, triggers immunological tolerance.
TIGIT was reported to inhibit NK cells’ effector
function and suppress their dendritic cell costimulatory
ability. The expression of TIGIT in decidual CD4+ T
cells and NK cells at the transcriptional level was also
shown to be upregulated by progesterone.”*” Even

though NK cell activity was not evaluated in our study;,
the literature supports the evidence on increased NK
cell activity EOPE. The conflicting data reported by Ito
etal.® onincreased NK cell activity despite the increased
nectin-4 expression of trophoblastic cells, however,
TIGIT receptivity was not studied. On the other hand, in
a recent study, Meggyes et al."® investigated the immune
checkpoint receptors in EOPE, and they revealed that a
subgroup of cytotoxic T lymphocytes had significantly
lower levels of TIGIT in EOPE compared to healthy
controls.”” In this regard, there may bemore complicated
mechanisms in the etiology of preeclampsia which
may lead to improper functioning of NK cells, TIGIT
receptors and in which nectin-4 may be involved.

The inflammatory process and decreased uteroplacental
perfusion in EOPE result with hypoxia and oxidative
distress. The key inflammatory mediator released from
NK and T cells is TNFa.“” TNFa was found to be
increased in preeclampsia, even in the early pregnancy,
before the onset of the preeclampsia and emphasized
as a candidate for predicting preeclampsia.”” TNFa
is released into systemic circulation in the soluble
form by shedding via TNFa-converting enzyme,
which is identical with ADAM17 (a disintegrin and
metalloprotease 17). The expression of protease and
sheddase ADAM17 was shown to be induced under
hypoxic conditions.” ADAMI10 and ADAMI17 was
shown to be increased in preeclamptic pregnancies and
ADAM17 was also shown to be responsible from the
increase in TNFa in preeclampsia.” The soluble nectin-4
is the extracellular domain of nectin-4 that is also
released through the shedding into maternal circulation
by the proteolytic activity of proteases ADAM-10 and
17.'2272* Through the insight of the literature, the higher
soluble nectin-4 levels detected in this study may be a
consequence of the hypoxic environment and appears
to be consistent with the mechanisms reported in the
previous studies carried out on preeclampsia.

The role of angiogenesis for the normal placentation
process was thought to support the idea that
the disturbances in angiogenesis take role in
etiopathogenesis of EOPE. nectin-4 was reported to
promote angiogenesis pathways in breast cancer in a
recent study conducted by Siddhart et al.”” They reported
that upregulated ADAM-17 leading to shedding of
the soluble nectin-4 ecto-domain which subsequently
interacts with integrin-p4, the endothelial receptor for
laminin taking role in cell adhesion, and promoting
angiogenesis via Src, PI3K, AKT and iNOS. Our
current study demonstrated increased levels of soluble
nectin-4 in preeclampsia, even though, the literature
denotes increased antiangiogenic factors and decreased
angiogenetic factors as responsible forpreeclampsia
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pathogenesis.”” VEGF (vascular endothelial growth
factor)isimportantin thestabilization of endothelial cells
in in blood vessels. VEGF and placental growth factor
(P1GF)-a member of VEGF family- also contribute to
normal proliferation and implantation of trophoblastic
cells. In previous studies, VEGF and P1Gf was shown to
be decreased in preeclampsia as the main angiogenetic
molecules, whereas the antiangiogenic soluble Fms-like
tyrosine kinase-1 (sfltl) and soluble endoglin (sEng)
increase.’*> On the other hand, thedecrease inthe
VEGF level in preeclampsia was shown to be the result
of increased expression of soluble Fms-like tyrosine
kinase-1 (sFltl) which bind and antagonize the VEGE
Sfltl and soluble endoglin (sEng) which have been
shown to be released by proteolytic activity of ADAM10
and ADAM17, respectively, were reported to increase
in preeclampsia.””** As we mentioned before, ADAM
10 and ADAM17 increases in hypoxia, resulting in an
increase in soluble nectin-4 levels. In this regard, the
aforementioned mechanisms appear to be consistent
to support our findingsasincreasedsoluble nectin-4
levelsin EOPE.

It has not been determined at which gestational week
the nectin-4 level has the highest diagnostic value for
early preeclampsia. However, the studies that examined
nectin-4 levels in preeclampsia cases after 24 weeks'
gestation found statistically significantly higher nectin-4
levels in preeclampsia cases than in controls, which is
consistent with the current study.”

Consequently, nectin-4 is a potential novel diagnostic
biomarker for EOPE. It could be a valuable biomarker
in complicated cases where differential diagnosis is
required, such as chronic hypertension and proteinuria,
SLE, etc.

Study Limitations

First, the serum samples for nectin-4 were taken
after EOPE had developed. It would have been more
informative if the serum samples had been taken
before EOPE developed, which might indicate whether
nectin-4 plays a role in the pathophysiology of EOPE
and could be used in predicting EOPE.

CONCLUSION

Our results show that maternal serum nectin-4 level
was significantly higher in EOPE than in controls and
has diagnostic value for EOPE. A significant inverse
association was found between nectin 4 levels and poor
obstetric outcomes. It is possible that elevated serum
nectin-4 levels contribute to the development of EOPE
through oxidative, immunologic, and inflammatory
mechanisms acting on trophoblast cells via receptive
processes at the molecular level.
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ABSTRACT

Aims: Hidradenitis suppurativa (HS) is an inflammatory disease whose pathophysiology is not yet clearly known, but inflammatory
parameters have been used for many years in the diagnosis and follow-up. The aim of this study is to evaluate NLR, PLR, MHR, and
hemogram parameters in patients diagnosed with HS without comorbidities and compare them with healthy controls.

Methods: This study include 105 HS patients and 100 healthy volunteers. The medical records and laboratory findings of the participants
were reviewed retrospectively. Patients and control group neutrophils, lymphocytes, monocytes, platelets, mean platelet volume (MPV),
platelet distribution width (PDW), red cell distribution width coefficient of variation (RDW-CV), high-density lipoprotein cholesterol
(HDL-C), C-reactive protein (CRP), Neutrophil-lymphocyte ratio (NLR), monocyte-lymphocyte ratio (MLR), platelet-lymphocyte ratio
(PLR), and MHR were compared.

Results: A total of 105 patients [43 (41%) women and 62 (59%) men] and one hundred healthy volunteers [52 (52%) women and 48 (48%)
men] participated in the study. The mean of neutrophil count (patient group=>5.84+2.27, control group=4.29+1.81, p=0.001), lymphocyte
count (patient group=2.78+0.90, control group=2.31+0.63, p=0.001), monocyte count (patient group=0.74+0.39, control group=0.55+0.16,
p=0.001), platelet count (patient group=295.63+65.84, control group=274.45+59.06, p=0.007), CRP (patient group=12.71+24.38, control
group=2.61+2.21, p=0.039), and MHR (patient group=0.0203+0.0135, control group=0.0114+0.0056, p=0.001) were higher in the patient
whereas the mean of HDL-C (patient group=39.02+11.06, control group=52.85+16.46, p=0.001) and PLR (patient group=118.82+60.82,
control group=126.07+39.13, p=0.028) were significantly higher in control individuals. The adjusted effect of MHR, NLR, and PLR was
re-examined to eliminate the effect that may arise from the difference in age between patients and controls. It was observed that when
MHR increased by 0.01 unit, the risk of disease increased significantly by 4.07 times. When NLR increases by 1 unit, the disease increased.
significantly by 1.37 times. Both adjusted and unadjusted effects of MHR were significant. When the sensitivity and specificity of MHR, and
NLR in differentiating patients were examined, the sensitivity of MHR was found to be 67.4% and its specificity was 72.5% (p=0.001), while
the sensitivity of NLR was found to be 61.5% and its specificity was 74.0% ( p=0.038).

Conclusions: Our study showed that MHR was more effective in distinguishing HS patients than other inflammatory markers. MHR can be
used as a new marker to investigate the inflammatory effect of HS.

Keywords: Hidradenitis suppurativa, hematologic tests, monocytes, cholesterol HDL

INTRODUCTION

Hidradenitis suppurativa (HS) is a chronic, inflammatory
disease that progresses with abscesses, fistulas, and scar
formation." Although etiopathogenesis is not clearly
known, the principal pathophysiological mechanism
of HS is folliculosebaceous units’ occlusion and
rupturation and excessive immune reaction.” HS can
occur with many important comorbidities, including
metabolic, cardiovascular, endocrine, gastrointestinal,
rheumatological, and psychiatric disorders.’

Diagnosis is made based on the clinical morphology
of the lesions (nodules, abscesses, tunnels and scars),
location (axilla, inframammary folds, groin, perigenital
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or perineal) and progression of the lesion (2 recurrences
within 6 months or chronic or permanent lesions lasting
>3 months).*

Counts of leukocytes, C-reactive protein (CRP), and
erythrocyte sedimentation rate (ESR) are well-known
markers of inflammation and have been used in the
diagnosis and follow-up of HS for years.”

Recent studies suggested that neutrophil-lymphocyte
ratio (NLR), platelet-lymphocyte ratio (PLR), mean
platelet volume (MPV), and plateletcrit (PCT) are
used as indicators of inflammation and severity of
inflammatory diseases such as HS, psoriasis, psoriatic
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arthritis.®” Monocytes are sources of oxidative stress and
proinflammatory cytokines. High-density lipoprotein
cholesterol (HDL-C) has protective activities against
inflammation and oxidation by preventing low-density
lipoprotein  cholesterol's (LDL-C) oxidation and
endothelium damage. Many studies have reported that
the monocyte/HDL-C ratio (MHR) may be an effective
biomarker of systemic inflammation and oxidative
stress. Therefore, monocyte-lymphocyte ratio (MLR)
has been found to be an indicator of inflammation and
prognosis in autoimmune diseases. These markers are
used as an inflammatory and prognostic marker in many
autoimmunity, metabolic syndrome, cardiovascular
diseases, and cancer.*” There are only a few studies
investigating the relationship between MHR and HS."

In this research, we aimed to investigate the interrelation
of HS with CBC parameters and inflammatory indicator
parameters NLR, PLR, and MHR.

METHODS

The study was carried out with the permission of
Erzurum Regional Training and Research Hospital
Clinical Researches Ethics Committee (Date: 06.06.2022,
Decision No: 2022/07-88). All procedures were carried
out in accordance with the ethical rules and the principles
of the Declaration of Helsinki.

Patients with HS who were consulted at Erzurum
Regional Training and Research Hospital Dermatology
outpatient clinic between January 2019 and January 2021
were included in our retrospective study. All patients
who presented to our clinic were diagnosed with HS
and were retrospectively reviewed. In total, 105 patients
satisfying the following inclusion criteria were included:
diagnosed with HS by a dermatologist, had complete
blood count analysis results during follow-up, did not
have any systemic and/or chronic inflammatory diseases
(e.g., cardiac diseases, diabetes mellitus, hypertension,
hyperlipidemia, and rheumatoid arthritis). The control
group consisted of 100 completely healthy volunteers
(without known systemic and/or inflammatory disease,
non-smoker, acne vulgaris or chronic dermatological
disease, and not using regular medication). The
participant's hemoglobin, hematocrit, mean corpuscular
volume (MCV), mean corpuscular hemoglobin (MCH),
mean corpuscular hemoglobin concentration (MCHC),
red cell distribution width coefficient of variation
(RDW-CV), white blood cells (WBCs), neutrophils,
lymphocytes, monocyte, platelet distribution width
(PDW), platelets, MPV, HDL-C, and CRP were recorded.
NLR, PLR, MLR, and MHR were determined. In
addition, the comparison results of the two groups in
terms of hemogram measurements and measurements
calculated with formulas are given, and unadjusted effects
are without adjusting for the age difference of the groups.

Statistical Analysis

Statistical Package for Social Sciences (SPSS Inc.,
Chicago, IL, USA, v21.0) software was used in all
procedures. Normality distribution of scale variables
was calculated using Kolmogorov-Smirnov test and
continuous parameters were compared with Kruskal-
Wallis H and/or Mann-Whitney U tests. Independent
categorical variables were compared with Pearson chi-
square or Fisher tests. If significant results were found
in more than two comparisons, Bonferroni correction
was applied post-hoc. The success of measurements that
showed significant differences between the two groups
in separating the groups was examined with the ROC
(Receiver Operating Characteristic) curve and a cutoft
for these measurements was determined. P < 0.05 was
considered significant.

RESULTS

One hundred five patients [43 (41%) women and 62
(59%) men] and one hundred healthy volunteers [52
(52%) women and 48 (48%) men] participated in this
study. The gender distribution of healthy participants
was similar to the patients (p=0.113). The mean age of
the patients was 33.25+11.84, and the mean age of the
control group was 26.53+5.81. The mean age of the
patient group was significantly higher (p=0.001).

As shown in Table 1, the mean of neutrophil count
(patient group=5.84+2.27, control group=4.29+1.81,
p=0.001), lymphocyte count (patient group=2.78+0.90,
control group=2.31+0.63, p=0.001), monocyte count
(patient group=0.74+0.39, control group=0.55+0.16,
p=0.001), platelet count (patient group=295.63+65.84,
control group=274.45+59.06, p=0.007), CRP (patient
group=12.71+24.38, control group=2.61+2.21, p=0.039),
and MHR (patient group=0.0203+0.0135, control
group=0.0114+0.0056, p=0.001) were higher in the patient
whereas the mean of HDL-C (patient group=39.02+11.06,
control group=52.85+16.46, p=0.001) and PLR (patient
group=118.82+60.82, control group=126.07+39.13,
p=0.028) were significantly higher in control individuals.

According to Table 1, when the success of MHR, and
PLR, which had a significant adjusted effect, in separating
patients, was examined; the appropriate cutoff value for
MHR was found to be 0.0139, and when those greater
than this value were classified as patients, the sensitivity
was 71.0% and the specificity was 74%. The ROC curve of
MHR is observed in Figure 1.

The appropriate cutoff value for PLR was found to be
112.5, and when those greater than this value were
classified as control, the sensitivity was 57% and the
specificity was 63%. The ROC curve of the PLR is
observed in Figure 2.
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Table 1: Comparison of laboratory parameters HS patients separately with the healthy control group

Percentiles
Grup N Mean SD . P*
25 Median 75
Control 100 14.74 1.42 13.70 14.70 15.90
Hb (g/dD) Patients 104 15.05 1.65 14.00 15.00 16.00 L1
Control 99 10.15 1.14 9.40 10.20 10.90
MPV (fl) Rt 103 10.12 0.83 9.60 10.00 10.80 0.568
L Control 100 429 1.81 331 3.90 486
Neutrophil (10°/1) Patients 104 5.84 227 3.97 5.55 6.69 0.001
. Control 100 231 0.63 1.88 2.19 2.70
Lymphocyte (10°/1) Patients 104 278 0.90 2.10 270 337 0.001
. Control 100 0.55 0.16 0.43 0.54 0.63
Monocytes (10°/1) Patients 104 0.74 0.39 0.53 0.70 0.89 L
) Control 100 274.45 59.06 231.00 265.50 31475
Platelet (10°/1) Patients 104 295.63 65.84 252.75 292.50 338.75 LTy
Tl 42 261 221 0.50 3.00 3.16
CRP (mg/l) [P i 55 12.71 24.38 120 3.00 8.00 0.039
Gl 46 52.85 16.46 39.25 50.50 62.25
HDL (mg/d1) Patients 62 39.02 11.06 30.75 36.0 46.00 Lt
it 46 0.0114 0.0056 0.0071 0.0103 0.0152
MHR Patients 52 0.0203 0.0135 0.0130 0.0172 0.0248 L
Control 100 1.94 0.81 139 1.75 2.31
DU Patients 104 2.42 2.03 1.43 1.95 ol Ltz
PLR Control 100 126.07 39.13 93.80 124.52 147.78 0,028
Patients 104 118.82 60.82 85.48 107.63 138.39 :

C-reactive protein; MHR:monocyte-high-density lipoprotein ratio

*: Mann-Whitney U test was used. Significant values were shown in bold. MPV: Mean platelet volume; NLR: Neutrophil/lymphocyte ratio; PLR: Platelet/lymphocyte ratio; CRP:

Sensitivity

00 02 04 06 08 10

1 - Specificity
Figure 1. The ROC curve of MHR

Table 2 examined; when MHR increase by 0.01 units, it is
seen that the risk of disease rise significantly by 4.07 times.
(p=0.001) When NLR increase by 1 unit, the risk of rises
increase significantly by 1.37 times. (p=0.038)

On the other hand, the unadjusted effect of the PLR given in
Table 1 was significant, but it was not significant when the
effect of age difference was eliminated (p=0.784).

While the adjusted effect of NLR was not significant (Table
1), it was significant when the effect of the age difference
was removed. Both adjusted and unadjusted effects of MHR
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Figure 2. The ROC curve of PLR

Table 2. Adjusted effects

OR 95% C.Ifor OR p+ Sensitivite Spesifite
Lower Upper (%) (%)
MHR 4.070 1.887 8.777  0.001 67.4 72.5
NLR 1.370 1.017 1.845 0.038 61.5 74.0
PLR 0.999 0.993 1.005 0.784 === ===
*: Binary logistic regression model was used. MHR: monocyte-high-density
lipoprotein ratio ; NLR: Neutrophil / lymphocyte ratio; PLR: Platelet/lymphocyte ratio

were significant. The success of the variables in Table 2
in separating patient and control individuals are given as
sensitivity and specificity.
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DISCUSSION

In recent years, it has been shown in many studies that
biomarkers such as MPV, NLR, and PLR, derived from
the complete blood cell count (CBC), can be prognostic
indicators in evaluating various inflammatory diseases’
activity and in the survival of malignancies.*'""?

There are conflicting data regarding NLR and PLR.'*"
Although It has been reported in some researches that
NLR are higher in patients with HS."*'* Cetinarslan et al."’
showed no significant differences in terms of NLR and PLR
between HS patient group and control group. Gambichler
et al.” suggested that PLR is lower in HS patients. They
reported that PLR may not be an appropriate biomarker
for disease activity or severity. In our study, while
neutrophil, lymphocyte, monocyte, and platelet counts
were higher in HS patients than in control group. When
the effect of age difference is ignored, the the elevation
of NLR was not statistically significant (p=0.082), but
when the adjusted impact of of NLR was examined, it was
found to be statistically significant higher compared to
the control group (p=0.038). Results in the literature and
our results indicate that NLR and PLR do not appear to be
suitable biomarkers for HS disease.

The main role of platelets is maintaining homeostasis,
however, they also play crucial roles in acute and chronic
inflammatory reactions. They release large amounts
of inflammatory cytokines and help recruit other
inflammatory cells to the inflammation site. MPV and
PDW are known as platelet activation biomarkers and
represent platelet production rate and stimulation.””"”
It has been shown in previous studies that MPV is a
marker of increased platelets’ activation and aggregation
in inflammatory diseases such as psoriasis, recurrent
aphthous stomatitis, and Behget's disease.'"'* However,
MPV was not found to be related to disease and/or
disease activity in some of the inflammatory diseases.'**’
In the present study, platelet counts were higher in
patients, however, MPV values were similar in patients
and controls. We think that the fact that our patients
consisted of HS patients without comorbidities led to
these results. Literature data and our findings suggest
that MPV may be more effective in detecting the risk of
thrombosis rather than detecting inflammation.

Monocytes and macrophages are the main factors in
inflammation development, which leads the development
and progression of atherosclerosis. Monocytes that
migrate from the circulation to the subendothelial
space of the arterial wall are called macrophages and
form foam cells by internalizing low density lipoprotein
(LDL), very low density lipoprotein (VLDL), and
oxidized lipoproteins. Foam cells cause the activation
of T lymphocytes, platelets, and other monocytes by

21,22

synthesizing pro-inflammatory cytokines.”"”> Moreover,
HDL-C inhibits the proinflammatory and pro-oxidant
effects of macrophages and the migration of monocytes
in addition to eliminating cholesterol from these cells,
which exhibits antiatherosclerotic effects. Therefore,
the ratio of these two parameters MHR may be a better
inflammation marker. Recent studies showed that
increased MHR levels may be a predictor biomarker of
cardiovascular disease.'”?"”* In the literature, it has been
shown in many previous studies that the frequency of
subclinical atherosclerosis and cardiovascular events is
increased in patients with HS.”*** MHR has been found
to be an effective biomarker in diseases in which chronic
inflammation plays a role in etiopathogenesis, such as
diabetes mellitus and metabolic syndrome.®*

This study revealed that only MHR, an inflammation
biomarker, was significantly increased in patients with
HS without comorbidities. We found that MHR was a
measure to discriminate activation patterns of patients
from controls the MHR distinguished HS patients from
controls with 71.0% sensitivity and 74% specificity.
As shown in Table 2, after adjusting age we found that
the risk of disease increased by 4.07 times when MHR
increased by 0.01 units. Our results suggest that MHR
may be an appropriate inflammatory biomarker in HS
patients.

The fact that our patient group was selected from HS
patients who did not have a chronic disease and did not
use systemic medications eliminated additional factors
that could affect MHR and other inflammatory markers.
This is a factor that adds value to our research.

The fact that our study was retrospective and ESR values
could not be evaluated is one of the most important
limitations. In addition, since HS could not be staged,
its relationship with the stage of the disease could not be
determined with biomarkers.

CONCLUSION

As a result, this study makes remarkable contributions
to the comprehension of the relationship between
MHR and HS disease, which is limited in the literature.
Excluding HS patients with comorbidities in our study
eliminated additional factors that would affect MHR
and other inflammatory markers (NLR, MPV, PLR)
revealed that MHR discriminates inflammation in HS
more effectively than other markers. MHR should be
considered a promising value in distinguishing HS,
a chronic inflammatory disease. However, there is a
need for prospective studies, with a greater number of
patients, to determine whether MHR can be used as an
inflammatory or a prognostic marker in patients with
HS.
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ABSTRACT

Aims: The subtype of lung cancer, known as small cell lung cancer (SCLC), tends to have a highly fatal course, especially in
advanced stages. In particular, the overall survival durations further decrease in cases of brain metastases in SCLC. There is
increasing evidence for the role of systemic inflammation parameters in predicting cancer prognosis, and they appear likely to
become potential target markers for clinical treatments in the future. We aimed to evaluate the systemic inflammation response
index (SIRI), a novel inflammatory laboratory marker that could predict long-term survival and serve as a potential target marker
for clinical treatment, in patients with de novo brain metastatic small cell lung carcinoma (DNBM SCLC)."

Methods: Clinicopathological features of adult patients diagnosed with DNBM SCLC were recorded from the patient registry of the
hospital. Patients without medical records were not included in the study. Investigations were carried out to assess the prognostic
effect of the SIRI parameter in predicting the 12-month overall survival (OS12) in DNBM SCLC patients, by determining a cut-off
value and conducting appropriate statistical analyses, considering p-values (<0.05) as statistically significant.

Results: In this study 256 SCLC patients screened from the hospital database and detected 42 patients with de novo brain
metastases (DNBM) were included in the study. The median age of patients was 61; 85.7% of the sample was male while 14.3% was
female. When the SIRI marker was 1.79 or below, OS12 in patients was statistically significantly better predicted than in those with
values above 1.79 (Cut off < 1.79 AUC: 0.751, sensitivity: 66.7%, specificity: 66.7%; p=0.022). Also, SIRI < 1.79 was found to be an
independent variable predicting OS12 in DNBM SCLC patients.

Conclusion: Our study is important in terms of the short overall survival durations observed in DNBM SCLC patients and the

identification of conventional laboratory parameters that can be used to predict longer survival durations in these patients.

Keywords: Small cell lung cancer, systemic inflammation, 12-month overall survival, brain metastasis

INTRODUCTION

Lung cancer is one of the most commonly diagnosed
cancer types worldwide, with approximately 2 million
new cases and 1.79 million deaths annually, making
it the leading cause of cancer-related mortality.'
Furthermore, lung cancer (LC) is a highly heterogeneous
group of diseases, classified into two categories: small
cell and non-small cell. Small cell lung cancer (SCLC)
constitutes approximately 15% of all lung cancers, and it
is highly associated with cigarette smoking. Also SCLC
is observed at a higher rate in men compared to women
and associated with rapid growth, a high tendency
for metastasis, and poor survival.”’ Timely diagnosis
of early-stage cancers is a key factor in improving the
prognosis of cancer patients. In this regard, low-dose
computer tomography scans can screen for early-stage
NSCLC but do not assist in the early diagnosis of SCLC
due to its aggressive nature.” Therefore, patients with
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SCLC are generally diagnosed when advanced stage
metastatic symptoms occur. Among the common
metastatic sites of SCLC are the brain, bones, adrenal
glands, liver, colorectum, and lymph nodes. Due to the
presence of neuroendocrine cells, SCLC has a higher
tendency to metastasize to the liver and brain compared
to NSCLC.” Brain metastases (BM) are among the
common metastatic sites in LC patients, being present
in approximately 10% of patients at the time of
diagnosis and observed in over 80% of patients during
autopsy.® Median OS in advanced stage SCLC patients
is approximately 12 months, while in those with BM,
median OS is around 5 months and the 2-year survival
rate in patients with BM is only below 2%.”* Local and
systemic inflammation can influence tumor progression
and response to treatment. BM consist of various
cellular structures, including LC cells, tumor-associated
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fibroblasts, brain parenchymal cells, circulating blood
dendritic cells, macrophages, and immune system cells
such as Band T lymphocytes.” In BM, reactive astrocytes
in the tumor microenvironment, along with cells of the
innate and adaptive immune systems, play a significant
role in inducing tumor proliferation."” Furthermore,
circulating inflammatory cells (macrophage subtypes,
mast cells, neutrophils, T and B lymphocyte subsets)
secrete various signaling molecules that facilitate
tumor angiogenesis, proliferation, and metastasis.'""*
SIRI is a parameter that reflects the host's immune
and inflammatory status quite effectively. It has been
reported to predict survival in various malignancies,
such as pancreatic cancer, gallbladder cancer, oral
squamous cell carcinoma, and cervical cancer. However,
data regarding the prognostic role of SIRI in lung cancer
are quite limited."

This study aims to predict the patient group with a
12-month survival using the SIRI parameter in DNBM
SLCL patients who have a median survival of less than
6 months, as reported in the literature.

METHODS

The study was carried out with the permission of
Dr. Abdurrahman Yurtaslan Ankara Oncology
Training and Research Hospital Clinical Researches
Ethics Committee (Date: 21.12.2022, Decision No:
2022-12/2203). All procedures were carried out in
accordance with the ethical rules and the principles of
the Declaration of Helsinki.

Between December 2014 and August 2021, patients
aged 18 and over who were diagnosed with
DNBM SCLC in the Medical Oncology Unit of Dr.
Abdurrahman Yurtaslan Ankara Oncology Training
and Research Hospital were included. The study was
prepared in accordance with the Helsinki Declaration.
Patient information was retrospectively scanned and
recorded from the hospital database. Patients who did
not meet the inclusion criteria were excluded.

SIRI was calculated from pre-treatment laboratory
parameters in the included patients using the method
of monocyte count x neutrophil count / lymphocyte
count. The analyses evaluated the impact of the SIRI
variable on the prognosis of DNBM SCLC patients.

All patients underwent staging evaluations with brain
MRI and PET-CT. All causes, apart from malignancies
that could affect the SIRI value, were excluded from
the patients.

Statistical analyses were conducted using SPSS version
24.0. Survival analyses were compared using the
Kaplan-Meier test. The role of the SIRI variable in
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predicting OS12 in DNBM SCLC patients was assessed
using the Receiver Operating Characteristic (ROC)
curve. In univariate analyses, variables with a p-value
<0.250, which could contribute to survival clinically,
were evaluated in multivariate logistic regression
analysis. A significance level of p<0.05 was considered
statistically significant in all statistical tests.

RESULTS

Out of the 256 registered SCLC patients in the
database, 42 patients diagnosed as DNBM were
included in the study. Among the patients, 36 were
male (85.7%), and 6 were female (14.3%), with age of
19 patients (45.2%) were 60 years or younger, while
23 (54.8%) were over 60 years old.

Cases were evaluated according to the Eastern
Cooperative Oncology Group (ECOG) performance
score, with 1 patient (2.4%) having a score of 0, 27
patients (64.3%) having a score of 1, and 14 patients
(33.3%) having a score of 2.

Out of the patients, 34 (80.9%) had metastases in
distant organs in addition to brain metastasis either at
the time of diagnosis or during follow-up. In 8 patients
(19.1%), de novo brain metastasis was the only distant
organ metastasis observed.

Among the patients, 32 (%76.2) received only first-
line platinum-etoposide combination chemotherapy
(CT) , while 10 (%23.8) patients received 2 or more
lines of systemic CT after progression based on their
treatment history. Additionally, all 42 (100%) patients
received whole-brain radiotherapy (WBRT) before
CT.

SVCS was observed in 3 patients (7.1%) at the time
of diagnosis, and hyponatremia was observed in
11 patients (26.2%).The median OS of the patients
included in the study was determined to be 5.6
months. Demographic and clinical characteristics of
the patients are summarized in Table 1.

In the survival analysis conducted based on age,
no statistically significant difference was observed
between patients aged 60 and below compared to
those aged over 60 (6.5 months vs. 5.3 months; p =
0.32) (Figure 1.).

At the time of diagnosis, SIRI values were calculated
for each patient before initiating any treatment based
on the laboratory parameters obtained. ROC analysis
demonstrated that when the SIRI marker was < 1.79,
the OS12 of the patients was statistically significantly
predicted (AUC: 0.751, sensitivity: 66.7%, specificity:
66.7%; p=0.022) (Figure 2).
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Table 1. Clinicopathological features of the patients
Total n:42/(%)

Gender
Female 6 (14.3)
Male 36 (85.7)
Age median (min-max) 61 (39-81)
<60 19 (45.2)
>60 23 (54.8)
Ecog
0 1(2.4)
1 27 (64.3)
2 14 (33.3)
Smoking
No 1(2.4)
Yes 41 (97.6)

Presence of other distant organ metastases at diagnosis or during
follow-up

No 8 (19.1)

Yes 34 (80.9)
Superior vena cava syndrome (SVCS) at diagnosis

No 39 (92.9)

Yes 3(7.1)
Number of lines of chemotherapy

<2 32 (76.2)

>2 10 (23.8)
Palliative WBRT

No 0 (0.0)

Yes 42(%100)
Hyponatremia

No 31(73.8)

Yes 11 (26.2)
*Median OS (Overall Survival)

<60 years 6.5 months

>60 years 5.3 months

Total 5.6 months

*Kaplan-Meier survival analysis
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Figure 2. Evaluation of SIRI variable with the ROC curve in DNBM
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In the univariate analysis, among the laboratory factors,
hemoglobin (Hb), Total Bilirubin (T.bil.), Calcium (Ca),
and SIRI were found to be effective on OS12 in DNBM
SCLC patients. Multivariate logistic regression analysis
indicated that having SIRI < 1.79 was a statistically
significant positive independent predictor for OS12
compared to SIRI >1.79 (odds ratio: 8.00, 95% confidence
interval: 1.08-58.90, p=0.04) (Table 2).

Table 2. 12-month overall survival*

univariate logistic multivariate logistic
regression regression
p p
or (CI 95%) value or (CI 95%) value
0.60 0.69
Hb (36101 000 (0.40-1.19) 018
Total 0.21 0.35
bilirubin ©001-238) %2 (02578 046
. 0.36 0.24
Calcium ©.10-127) Ol 0.04-138) Ol
SIRI >1.79 1 1
SIRI<1.79  4.00(0.83-19.10) %98 800 (1.08-58.90) 004
r2 = 0.38,
-2loglikelihood= 31.57
*Logistic regression analysis

DISCUSSION

Treatment delays incancer patients can increase
mortality.”* For predicting the prognosis of SCLC, various
factorshavebeeninvestigated,butthelackofastandardized
marker highlights the need for new biomarkers in this
regard.”” Inflamation markes are practical in many solid
tumors.'® Various inflammation and immune-based
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prognostic indices such as the neutrophil-lymphocyte
ratio (NLR) , monocyte-lymphocyte ratio (MLR) , and
platelet-lymphocyte ratio (PLR) have been developed to
predict patients' recurrence and survival rates.” SIRI is a
newly defined index, calculated as the neutrophil count
x the monocyte count / the lymphocyte count, which
better reflects the host's immune and inflammation
balance. Furthermore, it has been reported to predict
survival in various cancer types, although studies on its
role in lung cancer are rare.”” The aim of this study is to
evaluate the prognostic and predictive significance of the
pre-treatment calculated SIRI index in SCLC patients
with DNBM who received palliative WBRT and systemic
CT in the first-line treatment.

Similar to LC in general, SCLC is more common in men,
but the proportion of cases in women has increased
worldwide in the last 50 years when compared to men,
which also reflects trends in tobacco consumption.
Additionally, the elderly population among SCLC
patients is on the rise, with the proportion of elderly
patients (>70 years old) in the United States increasing
from 23% in 1975 to 44% in 2010.18 Of the 42 patients
included in our study, 36 were male (85.7%), 23 patients
were aged 60 or older (54.8%), and 41 patients (97.6%)
had a history of smoking.

Superior vena cava syndrome (SVCS) occurs due to
the compression of the mass, tumor invasion, and/
or thrombosis of the superior vena cava (SVC). It
encompasses a wide clinical spectrum, ranging from
asymptomatic cases to life-threatening emergencies.”
SVCS is observed in approximately 10% of SCLC patients
at the time of diagnosis.CT and/or radiotherapy (RT)
can alleviate the symptoms of SVCS in these patients.”
Electrolyte disturbances are common in cancer patients
and can worsen the prognosis. Among these disorders,
hyponatremia is the most common, with a prevalence
of 11% in limited-stage SCLC patients and 24% in
extensive-stage patients.”’ In our study, SVCS was
observed in 3 patients (7.1%) at the time of diagnosis, and
hyponatremia was observed in ' patients (26.2%). These
findings are consistent with the data in the literature,
indicating that the patient population in our study is
similar to the literature data.

At the time of diagnosis, DNBM is detected in 10% of
SCLC patients.® The median OS in extensive-stage SCLC
is 5 months.” In this study, DNBM was detected in 16%
of 256 retrospectively scanned SCLC patients, and the
mean median OS of the cases was determined to be 5.6
months, showing similarity to the data in the literature.

Cancer-related studies comparing the prognostic
capacity of SIRI and NLR in similar cohorts have shown
that SIRI is a stronger predictive marker than NLR.” In
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a meta-analysis that included 10,754 cases encompassing
all cancer patients conducted by Zhou et al.”’ it was
demonstrated that high pre-treatment SIRI levels were
associated with a poor prognosis. In the study conducted
by Yilmaz et al.”” SIRI was identified as an independent
prognostic factor for both progression free survival (PFS)
and OS in extensive-stage SCLC. It was noted that a high
SIRI level was significantly associated with shorter PFS
and OS. In our study, ROC analysis demonstrated that
when the SIRI marker was <1.79, it significantly predicted
OS12 in patients (AUC: 0.751, sensitivity: 66.7%,
specificity: 66.7%; p=0.022). Furthermore, in univariate
analysis, among the laboratory parameters effective for
0§12 in DNBM SCLC patients, and in multivariate
logistic regression analysis, where these parameters were
evaluated, it was found that SIRI <1.79 was a statistically
significant positive independent predictor for OS12
compared to SIRI >1.79 (OR: 8.00, 95% CI: 1.08-58.90,
p=0.04).

In a study encompassing patients with advanced-stage
melanoma, gastrointestinal, lung, and head-neck cancer
who received immunotherapy, it was demonstrated
that a high baseline or early increase in the measured
NLR, PLR, and MLR markers during treatment were
associated with poor clinical outcomes.” Furthermore,
in another study investigating the relationship between
the pretreatment calculated high systemic immune
inflammation index (SII) based on circulating blood
platelet, neutrophil, and lymphocyte counts (platelet
x  neutrophil/lymphocyte) and immunotherapy
response, it was demonstrated that a high SII value
before treatment was independently associated with
poor PES and OS in patients with metastatic renal cell
carcinoma treated with nivolumab-ipilimumab in the
first-line setting.”” Adding atezolizumab to platinum-
etoposide chemotherapy as shown in the IMpower 133
trial and adding durvalumab to the treatment regimen as
shown in the CASPIAN trial were both demonstrated to
contribute approximately 2-2.5 months to the statistically
significant median OS in extensive stage SCLC, and PD-
L1 has no predictive value for immunotherapy in SCLC.’
Based on the analyses in our study and considering the
studies conducted on immunotherapy and inflammatory
index parameters, it can be suggested that low SIRI in
pre-treatment DNBM SCLC patients predicts longer
OS§12 when immunotherapy is added to the treatment.
Furthermore, there is a need for extensive studies to
investigate the independent role of SIRI as a predictor for
immunotherapy in extensive-stage SCLC. In the future,
parameters based on systemic inflammation may not
only identify the risk but also serve as target markers for
clinical treatments in cancer patients.”
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CONCLUSION

The findings of this study, given that the patient group
in the study population had clinical and pathological
characteristics similar to the literature, are valuable in
predicting independently lower SIRI markers for patients
with DNBM SCLC who live longer than the expected
average overall survival. However, for the practical
application of this information in real-world scenarios,
further comprehensive research is needed.
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ABSTRACT

Aims: The aim of this retrospective study was to evaluate the efficacy, side-effects, and complications of spinal anesthesia (SpA)
in children undergoing pilonidal sinus surgery with SpA.

Methods: The records of pediatric patients who underwent pilonidal sinus surgery with SpA from January 2019 to March
2023 were retrospectively evaluated from the database in the Samsun University Samsun Maternity & Children's Training and
Research Hospital, Department of Anesthesiology and Reanimation, Tiirkiye. Children's sociodemographic characteristics,
clinical and vital signs, motor block duration, operative time, and complications were recorded.

Results: Eighty-one patients underwent pilonidal sinus surgery with SpA, 54 (66.7%) boys and 27 (33.3%) girls, with a mean
age of 14.38+1.29 years. The patients’ mean body mass index was 26.83+1.1 kg.m*, and the success rate was 96.3% (n=78).
Eleven (13.6%) patients received supplemental anesthesia among the 78 procedures completed using SpA. The incidence of
complications was 5.1% (n=4). Intraoperative hypotension developed in two cases and postoperative vomiting in two, all of
which resolved with no sequelae.

Conclusion: Our retrospective analysis suggests that pediatric SpA is a safe and effective technique for children undergoing

pilonidal sinus surgery. However, further prospective studies are warranted to confirm these findings.

Keywords: Anesthesia, children, spinal anesthesia, surgery, pilonidal sinus

INTRODUCTION

Spinal anesthesia (SpA) provides safe and effective
anesthesia and analgesia for surgical procedures without
the need for airway intervention." It has a number of
advantages over general anesthesia and lowers the risk of
cardiorespiratory events (such as hypoxemia, bradycardia,
and hypotension) associated with general anesthesia in
neonates and young infants, as well as smaller adults
during the course of minor surgical procedures. The
advantages of SpA in pediatric patients include a rapid
onset, the provision of adequate motor and sensory block,
and reducing pain and the stress response to surgery.””’

However, both anesthesiologists and surgeons have
traditionally been reluctant to apply SpA in the pediatric
population.” A survey study revealed that the unwillingness
to apply SpA for routine pediatric surgical procedures
is multifactorial in nature. One factor that possibly
contributes to such reluctance among surgeons may be the
idea that SpA is technically difficult and entails a longer
preoperative time.” The technique also has a number of
disadvantages, particularly the fact that as many as 10%

Corresponding Author: Sevda Akdeniz, sevda.akdeniz@saglik.gov.tr
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of SpAs in very young children will require conversion to
general anesthesia due to various unanticipated events.
Other limitations include its limited effect duration (90
min) and the potential need for additional anesthetics.”*”

The aim of this retrospective study is to share our
experiences with SpA in children undergoing pilonidal
sinus surgery and to evaluate the side-effects and
complications associated with the procedure. This paper
also discusses our hypothesis was concerning whether or
not SpA is safe and effective in pediatric patients. Our
primary aim is to evaluate our results for pediatric SpA
performed by us due to pilonidal sinus surgery and the
complications thereof. Our secondary aim is to discuss
our clinical findings in the light of the current literature.

METHODS

This retrospective study was carried out with the permission
of Samsun University Clinical Researches Ethics Committee
(Date: 15.02.2023, Decision No: 2023/3/2). All procedures
were carried out in accordance with ethical rules and the
principles of the Declaration of Helsinki.

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.
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Study Population

Data from patients who underwent pilonidal sinus
surgery with SpA at the Samsun University, Samsun
Maternity and Children's Training and Research
Hospital, Department of Anesthesiology and
Reanimation, Tiirkiye, between January 2019 and
March 2023 were examined retrospectively. Patients
with histories of pilonidal sinus surgery under SpA
were included in the study. Individuals aged over 18,
receiving general anesthesia, or undergoing additional
procedures together with pilonidal sinus surgery
(appendectomy,  tonsillectomy,  herniorrhaphy,
orchiopexy, circumcision, etc.) were excluded.

SpA procedure

Appropriate hydration was performed prior to
SpA. The children undergoing SpA were kept in the
lateral decubitus position by a technician, particular
attention being paid to lumbar kyphosis to ensure
optimization of the puncture conditions (Figure 1).
Patients were sedated when needed. The intrathecal
space was accessed at the L4-L5 or L5-S1 levels via
median puncture under sterile conditions by means of
25 mm, 25-gauge, or 26-gauge Quincke spinal needles
(Figure 2). Once return of the cerebrospinal fluid was
observed, a mixture of 0.5% hyperbaric bupivacaine
(0.3 mg per kg body-weight) was administered. The
needle was then extracted, after which the patient
was placed in position for surgery. The success of SpA
(in terms of loss of autonomic or motor response to
external stimuli) was confirmed through gentle tactile
stimulation of the thigh by means of a forceps before
the procedure commenced. The Modified Bromage
scale was applied to assess the motor block component,
a value of 0 representing no motor block present, 1 an
inability to stand unassisted, 2 the ability to flex the
ankle, but not the knee, and 3 complete motor block
in a fully awake child.* Surgery was performed on
patients with block levels of T10 or higher.

Superior iliac crest

Figure 1. The lateral decubitus position for spinal anesthesia in
children

== Spinal cord

Subarachnoid

Interspinal
ligament

Figure 2. The spinal anesthesia technique using the L4-L5 segment

The procedure was discontinued in case of failure following
two punctures. SpA was regarded as unsuccessful in these
cases, and general anesthesia was performed instead.

All SpAs were performed by anesthetists with at least
three years” experience in this area. The technique was not
performed by anyone other than a specialist physician in
our center.

Sedation for Spinal Puncture

Children who were agitated, fearful, or hyperactive in the
preoperative period were given intravenous midazolam
(0.05 mg per kg body weight) to ensure the reliability and
success of the spinal block.’

Supplemental Anesthesia

Supplemental anesthesia was defined as the additional use
of intravenous anesthetics throughout the perioperative
period following an initially successful spinal puncture.
Children who were agitated, fearful, or hyperactive in the
intraoperative period received continuous intravenous
infusion of remifentanil (0.05ug per kg body-weight at
the beginning of the operation and 0.025 ug per kg body
weight for maintenance).

Perioperative Care

All the children in this study were routinely monitored
throughout the procedure and up to discharge. All cases’
vital signs were recorded every 5 min in the operating
room and also in the recovery room. Hypotension
was defined as 30% decrease of baseline systolic blood
pressure, or mean arterial pressure (MAP) less than
60 mm-Hg as described by Santana et al.” Fluid bolus
or vasoactive medication use and respiratory adverse
event rates were investigated from the perioperative
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care records. The medical staff closely monitored all
the patients in terms of apnea. Postoperative oxygen
supplementation requirements were defined as any
requirement for non-invasive oxygen delivery, such as via
nasal oxygen cannula, to ensure that oxygen saturation
levels were maintained above 92%.

Data Collection

Clinical data including sex, age, body mass index
(BMI), American Society of Anesthesiologists (ASA)
grade, number of punctures, time to complete block,
supplemental anesthesia, blood pressure values, rescue
analgesia, duration of operation, complications of SpA,
and length of hospital stay were analyzed.

All parents/guardians provided detailed, signed forms
agreeing to the use of their children’s clinical details for
scientific purposes, a formal requirement in our hospital.

Statistical Analysis

Data analysis was performed on SPSS version 25 software
(Statistical Package for Social Sciences- IBM Corp.,
Armonk, NY, USA). Nominal variables were expressed
as frequencies and percentages, and continuous variables
as meanztstandard deviation.

RESULTS

Eighty one patients with a mean age of 14.38+1.29 years
were included in the study. Fifty-four (66.7%) of the
patients were boys and 27 (33.3%) were girls, with a
mean BMI in the total patient group of 26.83£1.1 kg.m™

SpA was initially attempted for all 81 procedures. Spinal
needle placement failure occurred in three (3.7%) patients
who subsequently received general anesthesia. Seventy-
eight cases were completed using SpA, 18 (22.2%) of
which were briefly sedated to permit successful spinal
puncture. Lumbar puncture was successfully achieved at
the first attempt in 75 (96.2%) patients, and at the second
attempt in three (3.8%).

Mean operative time was 75.8+8.96 min, mean motor
block development time 7.68+1.01 min, and the time
for the motor block to fade was 63.93+6.03 minutes
(Table 1). Motor block developed in all patients.

Eleven (13.6%) of the 78 children who underwent SpA
received additional anesthesia with the application of
a laryngeal mask during surgery due to early returning
motor block or autonomic responses. Four of these
children were girls and seven were boys (p=0.819). The
mean age of the girls was 13.5+0.57 years and that of the
boys was 13.57+0.78 years. There was no significant age
difference between the boys and girls (p=0.878). Clinical
data for the patients who received additional anesthesia
are shown in Table 2.

1212

Table 1. Detailed information of patients in the study

Clinical variables Values
Total number 81
Age (years, mean+SD) 14.38+1.29
Sex, girl (N, %) 27,33.3%
Body mass index (kg/m?, mean+SD) 26.83x1.1
ASA classification (N, %)

ASA 1 64, 79%

ASA 2 17,21%
Sedation for spinal puncture (N, %) 18,22.2%
Number of puncture (mean+SD) 1.02+0.21
Motor block development time (min, mean+SD) 7.68+1.01
Motor block duration (min, mean+SD) 63.93+6.03
Supplemental anesthesia (N, %) 11,13.6%
Operative time (min, mean+SD) 75.8+8.96
Hospital stay (day, mean+SD) 1.07+0.26
ASA: American Society of Anesthesiologist, SD: standard deviation

Table 2. Clinical data for the patients who underwent additional

anesthesia

Clinical variables Values
Total number 11
Age (years, mean+SD) 13.54+0.68
Sex, girl (N, %) 4,36.3%
Body mass index (kg/m?, mean+SD) 27.25%0.69
ASA classification (N, %)

ASA 1 8,72.7%

ASA 2 3,27.3%
Sedation for spinal puncture (N, %) 6, 54.5%
Number of puncture (mean+SD) 1
Motor block development time (min, mean+SD) 7.75+1.24
Motor block duration (min, mean+SD) 63.9+5.95
Operative time (min, mean+SD) 79.54+7.77
Hospital stay (day, mean+SD) 1.09+0.3
ASA: American Society of Anesthesiologist, SD: standard deviation

Hemodynamic parameters were evaluated in terms of
normal limits for all age groups. Hypotension was defined
as a decrease in MAP below 35 mm-Hg. Hypotension
was determined in two patients (aged 12 and 16 years)
during observation and postoperative vomiting in two
(aged 13 and 14), and our overall complication rate was
5.1%. No postoperative apnea, bradycardia, desaturation,
or post-dural puncture headache (PDPH) was observed
in any case.

DISCUSSION

This study evaluated the effectiveness of spinal
anesthesia in children undergoing pilonidal sinus
surgery. A success rate of 96.3% and a complication rate
of 5.1% were determined. Sedation was applied to 18
(22.2%) patients before SpA. Mean time to motor block
development was 7.68+1.01 min, mean duration of
motor block was 63.93+6.03 min, and the supplemental
anesthesia rate was 13.6%. SpA has previously been used
effectively in pediatric pilonidal sinus surgery and has
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numerous clinical advantages over general anesthesia.
These include less intraoperative desaturation and
bradycardia, higher minimum systolic blood pressure
with fewer intervention requirements, less heat loss, a
lower incidence of postoperative early apnea, shorter
anesthesia times from the conclusion of surgery to
leaving the operating room, and shorter times to first
feed.”"

An examination of the literature shows that pediatric
SpA enjoys a high success rate. Studies with a similar
design to the present research have reported success rates
of 97.5-100%.""""* The success rate in the present study
was 96.3%, a figure compatible with previous research in
the literature.

While pediatric SpA may entail complications such as
hypotension, vomiting, bradycardia, desaturation, PDPH,
or postoperative apnea, the rates are low. Desaturation,
one of the most important complications, was reported
at a rate of 2% by Eizaga Rebollar et al.” Caliskan et al.””
reported a complication rate of 3.4%, PDPH being the
major complication. Kantekin et al."” reported a rate
of 4.8%, the most important complication being foot
drop. The complication rate in the present study was
5.1%. These included hypotension in two children and
postoperative vomiting in two, but no bradycardia,
desaturation, or postoperative apnea were observed. In
terms of complication rates, this study is consistent with
the previous literature.

The incidence of PDPH is lower in children than in
adults due to increased production and turnover of
cerebrospinal fluid, low cerebrospinal fluid pressure, and
highly elastic dura."" Previous studies have reported an
overall incidence of 4-5% (similar to that in adults) in the
2-15 year age group, with symptoms being generally mild
and severe headache being highly unusual (0.1%).'%'*"
Imbelloni et al.'® detected PDPH in three (1%) children
in their extensive study of 307 patients. Caliskan et al."”
reported mild headache not fully compatible with PDPH
criteria in one case (1.1%). Kantekin et al.”* encountered
no PDPH in their study. No PDPH was also observed in
the present research, and this is also consistent with the
literature and other studies from Tiirkiye.

Remifentanil infusion was initiated as an additional
anesthetic agent for maintenance of anesthesia in 13.6%
of patients with laryngeal masks. Figures of 35% were
reported by Caliskan et al.'” 17.4% by Kantekin etal."” and
22% by Baltrak and Soyalp.'* The figure for supplemental
anesthesia in this study was thus slightly lower than in
other research from Tiirkiye.

SpA can be performed on children in either the seated
or lateral decubitus positions."”'® In the present study,
SpA was performed with all patients in a seated position.

Varying local anesthetic agents and doses have been
reported in SpA applications in pediatric cases.'””
Isobaric or hyperbaric bupivacaine (0.5%) are still the
most popular agents for pediatric SpA."" Eizaga Rebollar
et al.’ determined differing local anesthetic doses in
different age groups depending on the length of surgery
based on their seven-year experience. According to that
study, hyperbaric 0.5% bupivacaine may be recommended
as a local anesthetic with an operative time of <60 min,
isobaric 0.5% bupivacaine or levobupivacaine with
an operative time of 60-75 min, and isobaric 0.5%
bupivacaine with epinephrine 1:200,000 in case of
operative times of 75-90 min. Local anesthetic doses of
0.5 mg/kg for <5 kg body weight, 0.4 mg/kg for 5-15 kg,
0.3 mg/kg for >15 kg were also recommended. Similarly
in their review study, Gupta and Saha'' described 0.3
mg/kg hyperbaric bupivacaine (0.5%) as an appropriate
dose in children weighing >15 kg. In the present study,
hyperbaric 0.5% bupivacaine was employed at a dose of
0.3 mg/kg, a figure within the clinical dose range reported
for pediatric cases in the previous literature.

This retrospective study has a number of limitations.
One involves the retrospective and single-center nature
of the research. It was also not possible to evaluate
children’s pain levels in the postoperative period due to
missing data. Another limitation of this study in terms
of determining the true complication rate is that patients
only presented to us in case of a problem after the second
day postoperatively. However, we also think that this
study is particularly valuable due to the limited number
of existing publications concerning pediatric SpA.

CONCLUSION

With a high success rate of 96.3% in the present study,
an acceptable mean motor block development time of
eight minutes, its permitting a comfortable procedure
over a mean 75 minutes, and low complication rate, SpA
represents an alternative general anesthesia method in
pediatric patients undergoing pilonidal sinus surgery.
However, further prospective studies with larger
populations and longer follow-up times are now needed
to validate such findings.
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ABSTRACT

Aim: The coronary flow reserve (CFR) is a sign of endothelial dysfunction and early-stage coronary artery disease (CAD). Plasma
atherogenic index (PAI) is related to subclinical CAD and may be used as a predictor of cardiovascular mortality. Our aim is to
determine CFR and PAI in patients with AS and to investigate whether PAI can be used in the detection of early stage CAD.

Methods: The study population comprised 48 patients, who were diagnosed with AS based on modified New York criteria and
35 healthy volunteers. PAI values were calculated with the formula log 10 triglyceride (TG) / high-density lipoprotein (HDL).

Results: No difference was detected between the two groups for the demographic variables, including age, sex and BMI. The
comparison of the groups for PAI and CFR demonstrated that PAI levels were observed to be significantly higher and CFR
levels were observed to be significantly lower in the AS patients (p=0.01, p<0.001, respectively). Correlation analysis revealed
that CFR and PAI were negatively correlated (PAI- p<0.0001 r=-0.661). When two groups were formed, one below CFR level 2
and the other above CFR level 2, only PAI was found to increase significantly from the new lipid indices (p=0.004).

Conclusion: There is an independent negative correlation between PAI and CFR values. PAI may be useful in identifying AS
patients facing high risk of adverse cardiovascular events, and may also enable the early diagnosis of subclinical atherosclerosis.

Keywords: Ankylosing spondylitis, plasma atherogenic index, atherosclerosis, coronary flow reserve

INTRODUCTION

Ankylosing spondylitis (AS) is a rheumatic disease,
which is characterized by chronic inflammation that
severely affects the axial skeleton. Sacroiliitis being
its distinguishing feature, this disease causes spinal
ankyloses as a result of both inflammations at tendon
attachment points and syndesmophyte formation.
Known to vary among populations, the prevalence of
this disease ranges between 0.1-2%.'

AS may also affect extra-articular structures, including
the eyes, lungs and heart. Of all AS patients, 2-10%
present with cardiac signs, including -early-stage
atherosclerosis. While the risk of cardiovascular disease
associated with autoimmune diseases is considered
to be multifactorial, accelerated atherogenesis caused
by systemic inflammatory response is considered

Corresponding Author: Yiicel Yilmaz, dryyilmaz@hotmail.com

EY MG MO

to have a significant place among the underlying
physiopathological mechanisms.”’

The coronary flow reserve (CFR) is defined as the ratio
of the hyperemic diastolic peak flow velocity to baseline
diastolic peak flow velocity, and is considered to be a
basic indicator of coronary microvascular function.
Reduced CFR is a sign of endothelial dysfunction,
atherosclerosis and early-stage coronary artery disease
(CAD). CFR has been shown to have prognostic value
in the assessment of cardiovascular events associated
with various systemic diseases.”® CFR can be measured
by transthoracic echocardiography. This method is
preferred due to its high diagnostic accuracy, versatility,
low cost and particularly avoiding exposure to
radiation.”

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.
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While conventional atherogenic lipid parameters are
still used for the assessment of CAD risk, many large-
scale epidemiological studies have demonstrated that
novel lipid indices, such as the plasma atherogenic
index (PAI), offer a better estimation for atherosclerotic
CAD risk, compared to conventional parameters.®"’
The recently popular PAI is a novel lipid index, which
is the logarithmically converted ratio of the molar
concentrations of triglyceride to high-density lipid
cholesterol (HDL-C). Research has shown that PAI is
related to atherosclerosis and subclinical coronary artery
disease, and may be used as a predictor of cardiovascular
mortality.'""

The present study was aimed at determining CFR, as an
indicator of subclinical atherosclerosis, and PAI, for the
assessment of CAD risk, in patients diagnosed with AS.
Furthermore, it was aimed to investigate whether PAI
could be used in the detection of early-stage CAD.

METHODS

The study was carried out with the permission of Istanbul
Medeniyet University, Goztepe Training and Research
Hospital Ethics Committee (Date: 22.07.2020, Decision
No: 2020/0459). All procedures were carried out in
accordance with the ethical rules and the principles of the
Declaration of Helsinki. All patients, who participated in
the study, were informed prior to their registration, and
both their written and verbal consent were obtained.

Study Population

The study population comprised 48 patients, who were
admitted to the rheumatology polyclinic of our hospital
and were diagnosed with AS based on modified New York
criteria. After their detailed medical history was recorded,
the AS patients underwent physical examination. Thirty-
five healthy volunteers, who matched the AS patients for
age, sex and body mass index (BMI), were included in
the study as control subjects.

Individuals under the age of 18, those with a medical
history of stroke, and persons with congestive heart
failure, CAD, dilated/hypertrophic or restrictive
myopathies, severe valvular heart disease, hypertension
(HT), diabetes/impaired glucose tolerance, obstructive
sleep apnoea, dyslipidaemia, and morbid obesity
(BMI >35 kg/m?), as well as smokers, alcoholics (with
an excessive alcohol consumption >120 g/day), and
individuals with diseases such as renal and hepatic failure
that may affect the coronary blood flow, and those with
associating systemic diseases were excluded from the
study. Furthermore, asthma patients were excluded for
safety reasons, and individuals with cardiac arrhythmia
and those, for whom it was not possible to perform CFR
measurements due to images of suboptimal quality, were
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also excluded from the study. Persons with a medical
history of vasoactive drug use, and those with abnormal
basal electrocardiographs (i.e., showing the presence of
Q-waves and left branch blockage, an altered ST-segment
or myocardial ischaemia-specific T-wave alterations)
were also excluded from the study.

Biochemical Parameters and Plasma Atherogenic
Index

Venous blood samples were taken from both the AS
patients and controls in the morning, after a fasting
period of 10-12 hours. Fasting glucose, total cholesterol
(TC), high-density lipoprotein (HDL) cholesterol
and triglyceride (TG) levels were measured. High-
sensitivity C-reactive protein (hsCRP) plasma levels were
detected. Low-density lipoprotein (LDL) cholesterol
levels were calculated using the Friedewald formula
(TC=LDL+HDL+TG/5). PAI values were calculated
with the formula log10 TG/HDL. Non-HDL cholesterol
levels were calculated by subtracting the HDL level from
the TC level. The Castelli risk indices (CRI) I and II
were calculated with the formulae TK/HDL and LDL/
HDL, respectively. The atherogenic coefficient (AC) was
calculated by dividing the non-HDL level by the LDL
level. When calculating the PAI, the TG and HDL levels
were firstly converted to their molar equivalents, and
then the formula log (TG/HDL-C) was applied.

Echocardiographic and Coronary Flow Reserve
Assessments

Assessments were made using a Vivid-6 (GE Medical
Systems, Horten-Norway) ultrasound device and with
secondary harmonic imaging. All data were stored
digitally and were analysed by a cardiologist, who was
known to be experienced in echocardiography and
was blinded to the clinical and laboratory data. The
conventional echocardiographic assessment of the AS
patients and healthy controls was made according to the
standards described by the American Echocardiography
Association. The left ventricular mass was calculated
with the Devereux formula, using the end-diastolic left
ventricular wall thickness and left ventricle diameter. The
ejection fraction of the left ventricle was calculated using
the modified Simpson’s method and apical views.

For the assessment of the CFR, the transducer was
positioned at the level of the fourth and fifth intercostal
spaces, near the midclavicular line, such that the left
anterior descending (LAD) artery was imaged through
modified two or four chamber windows while the
patients were in the left lateral position. The patients were
continuously monitored, both echocardiographically
and for heart rate. B mode and Doppler imaging were
performed at transducer frequencies of 8 MHz and 1.00-
2.50 kHz, respectively. All individuals were given an
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infusion of dipyridamole, at a dose of 0.56 mg/kg for 4
minutes. Individuals, for whom the targeted heart rate
was not achieved, were administered with an additional
dose of 0.28 mg/kg. In the AS patients and healthy
controls, CFR was measured with the pulse wave Doppler
method, using the basal diastolic current velocity and
the peak current velocity after dipyridamole infusion.
To determine the diastolic peak flow velocities (DPFV),
measurements were performed during at least 3 cycles,
more specifically, at rest, during maximal dipyridamole
infusion, and 3 minutes after the dipyridamole infusion
was terminated. Subsequently, the average was calculated.
CFR was defined as the ratio of the hyperaemic diastolic
peak velocity to the baseline diastolic peak velocity,
and CFR values >2.0 were considered to be normal. All
echocardiographic procedures were performed by a single
researcher. The observer variability of our laboratory was
as indicated in previous study."”

Statistical Analysis

Statistical analyses were performed using the SPSS
software (Version 26, Chicago, IL, USA). The
homogenous distribution of the groups was assessed
with the Kolmogorov-Smirnov test.

Group comparisons of the variables, for which the
groups were determined to display a homogenous
distribution, were made with Student’s t-test. The results
are given as meantstandard deviation. The comparison
of the variables, for which the groups did not display a
homogenous distribution, was made with the Mann-
Whitney U test. These results are given as minimum-
maximum values.

Correlations were analysed with Pearson’s correlation
analysis. For all analyses, a p<0.05

value was considered statistically significant. In bivariate
correlation analyses, while an r value <0.30 indicated the
absence of a correlation or the presence of a very weak
correlation, an r value <0.50 indicated a weak correlation,
and r values >0.50 indicated a moderate or strong
correlation between the variables.

RESULTS

The basal demographic data and clinical and laboratory
findings of the AS patients and healthy controls are
shown in Table 1. No difference was detected between
the two groups for the demographic variables, including
age, sex and BMI. CRP levels were significantly higher in
the diseased group, whilst CFR levels were significantly
lower (Figure 1). While the groups did not differ for the
conventional lipid parameters, such as TC, HDL, LDL
and non-HDL levels, the AS patients were observed to
display significantly higher TR levels (p=0.01).

Table 1. Comparison of demographic, clinical and laboratory

values of patient and control groups

Patients Control
n=48 n=35 P
Age (years) 39.6+9.7 37.7+6.4 0.33
Gender (F, n) 31 21 0.78
BMI (kg/m?) 25.9+3.2 26.3+2 0.32
Glukoz (mg/dl) 93.7£7.3 91.3+£5.8 0.11
TC (mg/dl) 184.3+37 180.4+27.5 0.60
TG (mg/dl) 142.4+74 105.2+50.6 0.01
HDL (mg/dl) 42.6 (26-105)  45.14 (30-63)  0.06
LDL (mg/dl) 109.9£29.9 114.6+25 0.45
Non-HDL (mg/dl) 141.8+39 135.2+25.8 0.38
PAI 0.49+0.3 0.32+0.26 0.01
CCI-1 4.6+1.43 4.11+0.86 0.07
CCI-2 2.77£1.01 2.61+0.69 0.43
AC 3.61+1.44 3.11+0.87 0.07
CFR 2.21+0.45 3.01+0.5 <0.001
hsCRP (mg/dI) 7.36 (0.45-19)  2.18 (0.5-6.0)  <0.001

TC; Total cholesterol, HDL; High-density lipoprotein cholesterol, TG; triglyceride,
LDL; Low-density lipoprotein, PAI; Plasma atherogenic index, CRI; Castelli risk indice,
AC; Atherogenic coefficient, CFR; Coronary flow reserve, hsCRP; High-sensitivity
C-reactive protein

5,00-

4,00-

3,00~

CFR
|
|

2,00~

1,00-

s
patient control

group

Figure 1. Comparison of CFR levels of AS patients and control
groups. CFR; Coronary flow reserve, AS; Ankylosing spondylitis

The comparison of the groups for the novel lipid
indices demonstrated no difference to exist for CCI-
1, CCI-2 and AC, whilst PAI levels were observed to
be significantly higher in the AS patients (p=0.01)
(Figure 2).

Correlation analysis revealed that the novel lipid
indices, including CFR and TRG, as well as non-HDL
and PAI, were negatively correlated, whilst CFR and
HDL were positively correlated with each other (PAI
- p<0.0001 r=-0.661; CCI-1 - p=0.001 r=-0.483; CCI-
2 - p=0.011 r=-0.0362; AC - p=0.001 r=-0.481) (Table
2). The correlation between CFR and PAI is shown in
Figure 3.
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Figure 2. Comparison of PAI levels of AS patients and control
groups. PAL; Plasma atherogenic index, AS; Ankylosing spondylitis

group

Table 2. Correlation analysis of non-CFR parameters between CFR

in AS patients

CFR

r values p values
PAI -0.661 <0.0001
AC -0.481 0.001
CCI-1 -0.483 0.001
CCI-2 -0.362 0.011
CRP (mg/dl) 0.299 0.131
TC (mg/dl) -0.187 0.204
TG (mg/dl) -0.529 <0.0001
HDL (mg/dl) 0.477 0.002
LDL (mg/dl) -0.164 0.266
Non-HDL (mg/dl) -0.347 0.016

CFR; Coronary flow reserve, AS; Ankylosing spondylitis, PAI; Plasma atherogenic
index, AC; Atherogenic coefficient, CRI; Castelli risk indice, hsCRP; High-sensitivity
C-reactive protein TC; Total cholesterol, TG; triglyceride, HDL; High-density
lipoprotein cholesterol, LDL; Low-density lipoprotein

5,00

4,007 o

ESOD
o

2,00

=0.345

1,007 p<0.0001

1 T T T I I
-025 0,00 025 0,50 075 1,00
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Figure 3. Relationship between PAI and CFR in patients with AS.
CFR; Coronary flow reserve, PAL; Plasma atherogenic index, AS;
Ankylosing spondylitis
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Two groups were established, based on the measurement
of the level of CFR as an indicator of atherosclerosis,
one including individuals with a CFR level below 2 and
the other including those with a CFR level above 2. TR
levels were significantly higher and HDL levels were
significantly lower in the group with lower CFR levels
(p=0.03, p=0.02 and p=0.04, respectively). Of the novel
lipid indices only PAI was determined to have significantly
increased (p=0.004). No difference was detected for the
other demographic parameters, examination findings or
lipid parameters/indices (Table 3).

Table 3. Comparison of demographic, clinical and laboratory

values between subgroups with low and high CFR levels (cut-off
value 2 for CFR)

CFR <2 CFR >2

(n=16) (n=32) p
Age (years) 36.3+11.1 41.2+8.6 0.09
Gender (F n=31) 9 22 0.39
BMI (kg/m?) 25.9+3.7 25.8+2.8 0.94
SBP (mmHg) 127.6+8.2 131.3£5.6 0.09
DBP (mmHg) 78.2+4.1 80.3+4.2 0.13
TC (mg/dl) 187.1£38.2 182.8+36.4  0.70
TG (mg/dl) 188.4+75.4 119.3+62.5 0.02
HDL (mg/dl) 37.1 (26-47) 45.7 (30-105)  0.04
LDL (mg/dl) 110.5+29.5 109.5+30.7 0.91
Non-HDL (mg/dl) 150.9+£38.2 137.3+£39.2 0.25
PAI 0.66+0.23 0.40+0.30 0.004
AC 4.09+1.13 3.37+1.54 0.10
CCI-1 5.06+1.09 4.37+1.54 0.11
CCI-2 2.97+0.74 2.67+1.12 0.33
hsCRP (mg/dl) 7.99 (0.45-17.9)  5.43 (0.6-19) 0.03
CFR; Coronary flow reserve, SBP; Systolic blood pressure, DBP; Diastolic blood
pressure, BMI; Body mass index TC; Total cholesterol, HDL; High-density lipoprotein
cholesterol, TG; Triglyceride, LDL; Low-density lipoprotein, PAI; Plasma atherogenic
index, CRI; Castelli risk indice, AC; Atherogenic coefficient, CFR; Coronary flow
reserve, hsCRP; High-sensitivity C-reactive protein

DISCUSSION

The present study demonstrated that PAI values and
CER levels were higher in the AS patients, compared
to the healthy controls. Based on a correlation analysis,
PAT values and CFR levels were found to be positively
correlated with each other in the AS patients. The results of
this study suggest that the PAI values of AS patients could
be used as an indicator of subclinical atherosclerosis.

AS is the most common type of spondyloarthropathy
with a prevalence ranging from 0.2% to 0.9%. Apart
from the skeletal system, this disease is known to affect
the cardiovascular system also, and in the event of
cardiovascular involvement, the rate of mortality ranges
from 20% to 40%.'* Although increased mortality has
not been precisely linked to coronary artery disease, it
has been demonstrated that, in AS patients, endothelial
functions are impaired and risk factors involved in
the pathogenesis of atherosclerosis are altered, these
alterations being correlated with the increase observed in
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inflammation markers."”'* Owing to these mechanisms,

the risk of developing atherosclerotic coronary heart
disease is high in AS patients.

Endothelial dysfunction is considered to be the first step in
the pathogenesis of atherosclerosis. Several mechanisms
underlying endothelial dysfunction during inflammatory
reactions have been demonstrated. One of these
mechanisms is associated with the strong stimulatory
effect of oxidised lipoproteins on the expression
of cytokine-induced vascular adhesion molecules
(VCAM-1), which mechanically links inflammation to
the atherogenic process.””'® In fact, Gaydukova et al.”
reported that the plasma levels of vascular adhesion
molecules were higher in AS patients, compared to
healthy control subjects. Another mechanism is related
to the vascular endothelium being a target of tumour
necrosis factor alpha (TNF-a), which has a major role
in the pathogenesis of chronic inflammatory diseases.
Activated endothelial cellsare responsible for the secretion
of intrinsic chemotactic molecules, and also establish
autocrine/paracrine signal cycles localised to the vascular
wall and/or of intercellular nature.”” Furthermore,
the genetic regulation of the endothelium reduces the
bioavailability of nitric oxide (NO). Thus, the correlation
between TNF-a and endothelial dysfunction is associated
with a reduced NO level, which is considered to be a
critical step.”" In this respect, it is highly probable that an
increased plasma TNF-a level would induce endothelial
dysfunction and atherosclerosis. Indeed, Caliskan et al.”
demonstrated that TNF-a levels significantly increased
with AS. A third mechanism involves oxidative stress. It
is known that the level of reactive oxygen species (ROS),
generated by neutrophils that are related to TNF-a and
infiltrate the diseased area, increases in the event of
chronic inflammatory diseases.”” It has been shown in
several in vivo animal models that high levels of ROS are
associated with reduced NO bioavailability.”* In previous
research conducted by Feijoo et al.”” and Karakoc et
al.”® oxidative stress markers were determined to have
increased in AS patients. A fourth mechanism involves
dyslipidaemia, which is an independent determinant of
endothelial dysfunction. Although studies are available
on the correlation among conventional cardiovascular
risk factors, such as endothelial dysfunction and
dyslipidaemia, in patients with chronic inflammatory
diseases, the results of previous investigations on altered
lipid levels are controversial.”” Nevertheless, it has
been reported that while chronic inflammation causes
structural changes in lipoproteins, which cannot be
detected by standard blood lipid measurements, it also
converts LDL into small, dense and pro-atherogenic
particles.” Moreover, TNF-a contributes to increasing the
oxidative modification of LDL. Cure et al.”” and Caliskan
et al.”” reported that, excluding differences observed in

TR levels, TC, HDL and LDL levels did not differ between
healthy individuals. In addition, in their meta-analysis
by Masi et al.”” HDL was found to be lower in patients
with AS, and no difference was found in other cholesterol
levels between patients with AS and healthy individuals.
Another fifth mechanism is related to autoantibodies.
The production of autoantibodies is involved in the
pathogenesis of multiple chronic inflammatory diseases.
In patients with such diseases, autoantibodies against
normal endothelial and plasma components have been
determined, and these auto-antibodies are considered to
be involved in the pathogenesis of endothelial dysfunction
and atherosclerosis. While this involvement has been
clearly demonstrated in systemic lupus erythematosus
(SLE), it remains uncertain in some other chronic
inflammatory diseases.” The present study was aimed at
assessing the correlation between endothelial dysfunction
and lipid parameters. In this study, we detected that
TR levels were significantly higher in the AS patients,
compared to the healthy controls. These results were in
agreement with those previously reported by Cure et al.”
and were contradictory to those reported by Caliskan et
al.”” and Masi et al.”” Despite some controversial results,
we ascertained that, in agreement with available literature
reports, the TC, HDL and LDL levels of the diseased and
control groups were similar.”’ Based on these results, it
can be said that there are changes in cholesterol levels
of AS patients compared to healthy controls, as in other
chronic inflammatory diseases.”

Several different methods can be used for the assessment
of early-stage atherosclerosis. These methods enable the
assessment of the various aspects of the disease as well as
the different regions of the arterial tree, and involve the
measurement of the intima-media thickness (IMT) of
the carotid artery, the flow-mediated dilation (FMD) of
the brachial artery, the aortic sclerotic index (AoSI), and
the CFR level etc. While each of these parameters can
be used as a predictor of cardiovascular events, Gullu et
al.”” claimed that the measurement of the CFR level alone
would suffice to determine the treatment to be applied
and to follow up the results of treatment. While CFR is
used to assess microvascular endothelial functions, it is
still not common to use the aforementioned method in
the assessment of endothelial function in patients with
chronic inflammatory diseases. CFR can be used to
assess moderate to severe coronary artery lesions, whilst
following a sudden impairment of coronary circulation
after stent implantation or acute myocardial infarct,
the assessment of the regulation of coronary blood
circulation significantly contributes to the determination
of prognosis.”* While an impairment of the capacity
of the coronary blood circulation to increase indicates
the severity of the disease affecting the epicardial
arteries, this could also be related to microvascular
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dysfunction, as when there is no hemodynamically
severe coronary stenosis, maximal increase in blood
flow is predominantly determined by the resistance
vasculature of the coronary microcirculation. Impaired
CFR in the epicardial coronary arteries which appear
either normal or mildly diseased in angiographs, have
been shown to serve as a predictor for the progression
and prognosis of cardiovascular disease.” Furthermore,
impaired CFR levels have been demonstrated to be
associated with bad prognosis in patients diagnosed with
coronary microvascular dysfunctions, such as dilated
cardiomyopathy and hypertrophic cardiomyopathy.**
7 Research on chronic inflammatory diseases and
COVID-19 has pointed out to reduced CFR.*** Caliskan
et al.”” determined that CFR decreased in AS patients.
Cure et al.”” reported that, the carotid intima-media
thickness, another early-stage predictor of coronary
atherosclerosis, was greater in AS patients, compared to
the control group. Poddubnyi et al.*’ ascertained that,
when compared to controls, reactive hyperaemia of the
brachial artery significantly decreased in AS patients. In
the present study, we too used the measurement of CFR
levels to assess the coronary microvasculature in AS
patients and aimed to detect early-stage atherosclerosis
in these individuals. Literature reports are available,
which indicate impaired CFR levels in AS patients, in
agreement with the results of the present study.”” Our
results suggest that AS patients face the risk of developing
coronary artery disease.

Impaired lipid parameters predispose individuals to
atherosclerosis. The conventional atherogenic lipid
profile consists of increased TC, LDL and TG levels,
and decreased HDL levels. Some studies suggest that
novel lipid indices, including PAI, Framingham’s risk
scoring, CCI I-II and AC, serve better in the prediction
of cardiovascular events, compared to conventional lipid
parameters.”” Owing to its smaller particle size, small
dense low-density lipoprotein (sdLDL) penetrates the
arterial wall much easier than LDL, forms deposits and
undergoes oxidation to generate oxLDL. Several recent
studies suggest that sdLDL serves better in predicting
atherosclerosis, compared to LDL, and thus, recommend
its clinical use.”” It has been reported that the sdLDL
level is correlated with PAI, the measurement of which
is both costly and technically complicated.”” While lipid
concentrations may vary during the course of chronic
inflammatory diseases such as rheumatoid arthritis
(RA), different cholesterol fractions appear to fluctuate
in the same direction. PAI is reported to be less affected
by fluctuations associated with RA.** Recent studies have
indicated that PAI could be used as an indicator for the
early diagnosis of subclinical atherosclerosis in patients
with rheumatic diseases, such as Behget’s syndrome, RA,
SLE and familial Mediterranean fever.”” It is indicated
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that while PAI values ranging between -0.3 and 0.1 are
associated with low cardiovascular risk, a range of 0.1-
0.24 indicates moderate risk, and values above 0.24
indicate high risk.”” In the present study, we detected
significantly high PAI values (0.49+0.3). The other lipid
indices were also high, but these elevated levels were of
no statistical significance. Cure et al.”” also determined
significantly high PAI values in AS patients. The PAI
levels detected in the present study showed that the AS
patients faced a high risk of developing atherosclerotic
cardiovascular disease.

Research conducted on early-stage atherosclerosis in
patients diagnosed with chronic inflammatory diseases
has revealed a correlation with PAI values. In their
research on patients with inflammatory bowel disease,
Kul et al.** determined that PAI values and CFR levels
were inversely correlated with each other. In their
study on patients with Beh¢et’s syndrome, Cure et al.””
determined a strong independent correlation between
PAI and carotid intima-media thickness (cIMT) values.
In a study carried out in SLE patients, Uslu et al.*
ascertained that PAI was an independent risk factor for
cIMT. Cure et al.”” assessed early-stage atherosclerosis
in AS patients by measuring cIMT, and also investigated
the correlation of this parameter with PAI. Based on their
results, they revealed a strong independent correlation
between PAI and cIMT values, and suggested that PAI
would serve as a better indicator for the diagnosis
of subclinical atherosclerosis in AS patients, when
compared to the TC/HDL ratio. In the present study,
we ascertained that the CFR level was correlated with
all of the novel lipid indices. Considering levels 22 to
be normal, the AS patients were assigned to two groups
based on CFR measurements, and the group with lower
CFR levels was ascertained to display significantly
higher levels of the novel lipid indices, excluding PAI
Our results suggest that, compared to the other lipid
indices, PAI could serve as a better indicator of early-
stage atherosclerosis. It is known that, in individuals
under the age of 40, the possibility of predicting early-
stage atherosclerosis with cIMT values is lower.” Thus,
in relatively young individuals, similar to those included
in the present study, CFR could serve as a better marker
for the diagnosis of early-stage atherosclerosis. In this
context, we consider the results of the present study to
offer a stronger statement.

PAI appears to be superior to conventional lipid
parameters and other novel lipid indices in predicting
cardiovascular risk. This is attributed to logarithmically
transformed PAI values eliminating distribution
irregularity. Furthermore, the determination of PAI
values is simple and inexpensive, and PAI values can be
used indirectly to assess sdLDL levels.
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The present study has some limitations, the first being
the enrolment of a small number of AS patients.
Secondly, despite the predictive value of CFR in
determining the risk of CAD, as a result of the patients
enrolled in this study not having been followed up in
the long-term, the extent to which the findings of the
present study may contribute to daily clinical practice
is uncertain. Thirdly, CFR measurements were made
only from the LAD. Even if there are low levels of CFR
in other arteries, these may be mislabelled as normal
values. Fourthly, CRP alone was used as an indicator
of inflammation, and this indicator may not represent
the whole spectrum of inflammatory activity. Finally,
conditions that have the potential to affect CFR in AS
patients, such as disease activity, disease duration, and
medications used, were not evaluated in this study. This
may have caused bias in the study results.

CONCLUSION

A high PAI may be useful in identifying AS patients facing
high risk of adverse cardiovascular events, and may also
enable the early diagnosis of subclinical atherosclerosis.
Nonetheless, further research is required to elucidate
the exact mechanisms of early-stage atherogenesis in AS
patients and to demonstrate the full impact of atherogenic
dyslipidaemia on cardiovascular results in these patients.
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ABSTRACT

Aims: While it has become easier for consumers to reach information with the developments in technology, however, to be able
to find the right resources for the information has become difficult. It is known that this situation is related to the health and
nutrition literacy of individuals. In this study, it was aimed to determine health literacy, digital healthy diet literacy and healthy
eating attitudes of adult individuals.

Methods: Study data were collected with the help of a questionnaire form from 150 individuals (106 females and 44 males, mean
age 32.1£10.62 years) who live in Tiirkiye and voluntarily agreed to participate in the study between January and June 2023.

Results: More than half of the participants (56%) were found to have more than six hours of daily screen time. The most
common sources of information on health and nutrition are reported as academic databases and Instagram (both 30.7%). In
both genders, individuals' eating attitudes towards healthy eating were found to be high. When the factors affecting health
literacy and digital healthy diet literacy were examined, it was seen that daily screen time, working status and having chronic
diseases were statistically important factors (p<0.05).

Conclusion: These data have drawn a general framework about the individuals living in Turkey, but there is a need for more
extensive research on other demographic groups of the society.

Keywords: Health literacy, nutrition literacy, screen time, body mass index

INTRODUCTION

In recent years, the prevalence and mortality of non-
communicable chronic diseases such as cardiovascular
diseases, certain types of cancer, obesity, and type 2
diabetes have been observed to increase worldwide.
According to the analysis conducted by the World
Health Organization (WHO), unhealthy eating habits,
defined as a diet high in refined carbohydrates, sodium,
saturated fat, and calories, are associated with 71% (41
million people) of total deaths each year and the risk
of non-communicable chronic diseases and premature
death."” Being healthy is not merely the absence of illness
or disability; it encompasses complete physical, social,
and mental well-being. Among the determinants of
"being healthy," individuals' access to health services and
the recently emerged digital technology have also been
recognized.’ Health literacy, considered one of the most
important factors influencing health, is defined as 'the
degree to which individuals have the capacity to obtain,
process, and understand basic health information and
services required to make appropriate health decisions.*
Achieving higher literacy rates and levels in a population
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is highly valued because it is associated with a range
of health outcomes both directly and indirectly.” The
WHO Commission on Social Determinants of Health
has identified 'the critical importance of education for
health equity’ in both low-income and high-income
countries.® Low levels of health literacy negatively affect
health professional-patient communication.” From the
perspective of the healthcare community, this situation
also impacts preventable diseases and effective disease
management because adults with poor health literacy
skills face difficulties in interpreting and acting upon
health information that could reduce their risk of diseases
and related symptoms.*

In order to protect and prevent non-communicable
chronic diseases, the WHO has set six fundamental targets
in its global action plan for the period of 2013-2030 and
nine targets aimed to be achieved globally by 2025. To
achieve these goals, the WHO has developed global,
regional, national, and social action plans to reduce the
risk factors of diseases, explain the effects of nutrition
and physical activity on health, and raise awareness on
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this matter. Education, communication, and increasing
public awareness are among the significant objectives
of these plans.”’’ In order to attain these goals, health
authorities emphasize the importance of nutritional
literacy level, which is defined as 'nutrition literacy applied
in the field of nutrition' or 'the capacity of an individual to
access, understand, interpret, and apply basic nutritional
information and services to improve their health' during
the prevention and treatment of non-communicable
chronic diseases, as a subset of health literacy."

Nutrition is the process of taking in and utilizing essential
nutrients from birth to sustain vital functions, promote
growth and development, and enable individuals to live
healthy and productive lives for an extended period."
Healthy eating, on the other hand, refers to consuming
all necessary nutrients in sufficient quantities, in a
balanced and diverse manner, and at appropriate times."*
Achieving healthy eating behaviours requires accessing
accurate information, evaluating it, and making
informed decisions. It necessitates both knowledge
and skills for individuals to implement specific dietary
recommendations and guidelines. Having such
knowledge and skills requires a good level of nutrition
literacy."* Consequently, there has been an increasing
global interest in topics such as "health, healthy living, and
healthy eating" to enhance awareness of the importance
of nutrition, understanding the relationship between
nutrition and disease, and recognizing food and food
groups.”” This study aims to understand the health and
nutrition literacy levels of adult individuals in Tirkiye
(formerly known as Turkey) and their attitudes toward
healthy eating.

METHODS

The study was carried out with the permission of
Cukurova University Faculty of Medicine Non-
interventional Clinical Researches Ethics Committee
(Date: 06.01.2023, Decision No: 129-73-64). All procedures
were carried out in accordance with the ethical rules and
the principles of the Declaration of Helsinki.

Participants and Setting

This study aimed to evaluate the attitudes of adult
individuals towards healthy eating and their digital
healthy diet literacy. The study was conducted with
150 participants aged between 19 and 65 living in
Turkey, including 106 women and 44 men. Data were
collected through an online survey prepared by the
researchers between January 2023 and June 2023. Before
filling out the survey, participants were provided with
information about the study, and their written consent
was obtained. The following ethical considerations
were taken into account when including participants
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in the study: respecting the privacy of the participants,
avoiding pressure on participants to complete the survey,
providing an accurate and clear description of the study,
and presenting the study in an unbiased manner by
avoiding words that may invite specific responses.

Scales

An online survey form was used as the data collection
tool in the study. The survey form consisted of three
sections: i) sociodemographic characteristics, ii) health
literacy scale and digital healthy diet literacy scale, iii)
attitude scale for healthy nutrition (ASHN). Validity
and reliability studies specific to the use of the scales
(health literacy scale, digital healthy diet literacy scale,
and attitude scale related to healthy eating) in Turkish
adult individuals were conducted and the evaluation was
made using intersection values/classification methods
specific to these scales. In addition, permission for the
use of the scales was obtained from the authors via email.
The digital healthy diet literacy scale with four items was
an extended domain of a comprehensive health literacy
framework.'®'” This scale was found to be a valid and
reliable tool for the quick assessment of participants'
ability to access, understand, appraise, and apply healthy
diet information found on the internet.'” The health
literacy scale consisted of 12 items, the digital healthy diet
literacy scale consisted of four items 18 and the attitude
scale related to healthy eating consisted of 21 items
and had a structure with four factors. The index values
calculated by the formula for the scales ranged from 0
to 50. The attitude scale related to healthy eating had a
minimum score of 21 and a maximum score of 105."”
The validity and reliability study of the Turkish version
of both scales was conducted to evaluate the health
literacy and digital healthy diet literacy of individuals
aged 18-65.” Participants' reported body weight and
height information were used to calculate body mass
index (BMI) using the formula body weight/height® (kg/
m?). The classification of BMI was based on the WHO
classification, where BMI categories were defined as
follows: <18.5 underweight, 18.5-24.9 normal weight,
25.0-29.9 overweight, and >30.0 kg/m2 obesity.”’

RESULTS

In the present study, 70.7% of the participants in the study
were female, and 29.3% were male. Table 1 presents the
distribution of individuals' demographic characteristics
and health information by gender. Regarding marital
status, 51.3% of the individuals are married, with 54.5%
of male participants and 50% of female participants being
married. The majority of individuals (87.6%) have a high
school education or above (although not shown in the
Table 1), 61.3% are employed, and 54.6% have an income
level above 10.000 Turkish Lira.
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Table 1. Characteristics of individuals

. Males (n:44)  Females (n:106)  Total (n:150)
Characteristics o o 0 P
n % n % n %
Marital status 0.720
Married 24 54.5 53 50 77 51.3
Single 20 45.5 53 50 73 48.7
Employment status 0.139
Employed 31 70.5 61 57.5 92 61.3
Unemployed 13 29.5 45 42,5 58 38.7
Presence of chronic disease 0.650
Yes 7 15.9 22 20.8 29 19.3
No 37 84.1 84 79.2 121 80.7
Chronic disease
Digestive system diseases 1 143 6 28.6 7 25.0
Thyroid diseases - - 7 33.3 7 25.0
Other (prostate, genetic factor deficiencies, kidney diseases, and glaucoma) 2 28.6 4 19.0 6 21.4
Cardiovascular diseases 2 28.6 2 9.5 4 14.3
Mental/psychological disorders = - 2 9.5 2 7.1
Diabetes 1 14.3 - - 1 3.6
Eating disorders 14.3 - - 1 3.6
Income (per month, TLa) 0.192
0 - 5000 7 15.9 30 28.3 37 24.7
5001 - 10.000 10 22.7 21 19.8 31 20.7
Above 10.000 27 61.4 55 51.9 82 54.6
Daily screen time (hour) 0.037
0-2 9 20.5 16 15.1 25 16.7
2-4 10 22.7 31 29.2 41 27.3
4-6 13 29.5 24 22.6 37 24.7
Above 6 12 27.3 35 33.0 47 31.3
a TL: Turkish Lira, b p<0.05

In terms of health information, 19.3% of individuals,
with 15.9% of males and 20.8% of females, have been
diagnosed with a chronic illness. Among those with a
diagnosis, 14.3% have cardiovascular disease (28.6% of
males and 9.5% of females), 25% have digestive system
disease (as shown in Table 1) (14.3% of males and
28.6% of females), 14.3% of males have diabetes and
eating disorders, and 33.3% of females have thyroid
disease. Additionally, 21.4% of individuals have various
other diseases such as prostate issues, genetic factor
deficiencies, kidney diseases, and glaucoma.

When examining the distribution of individuals'
daily screen time, it is determined that 27.3% of male
individuals and 33% of female individuals spend 6
hours or more in front of screens. Additionally, 29.5%
of male individuals and 22.6% of female individuals
spend 4-6 hours, 22.7% of male individuals and 29.2% of
female individuals spend 2-4 hours, and 20.5% of male
individuals and 15.1% of female individuals spend less
than 2 hours per day in front of screen.

The distribution of sources for acquiring nutrition
and health-related information by gender is presented
in Figure 1. It is found that 30.7% of individuals,
including 20.5% of male individuals and 34.9% of female

individuals, obtain information from academic websites
such as PubMed. Additionally, 20.7% of individuals, with
25% of males and 18.9% of females, acquire information
from news websites. Furthermore, 48.6% of individuals,
including 25% of male individuals and 33% of female
individuals, obtain information on nutrition and health
from various social media platforms such as Instagram,
Twitter, WhatsApp, Telegram, and Facebook.
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Figure 1. Sources of information on nutrition and health
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Figure 2 presents the distribution of individuals’ BMI
according to WHO criteria. Among male individuals,
40.9% are overweight, 38.6% have a normal BMI,
15.9% are obese, and 4.5% are underweight. Among
female individuals, 61.3% have a normal BMI,
18.9% are overweight, 16% are obese, and 3.8% are
underweight.

= Underweight = Normal weight - Overweight = Obese

Males Females

4.5%

3.8%

/

» Underweight = Normal weight
= Obese

= Underweight =« Normal weight

» Overweight » Overweight = Obese

Figure 2. Distribution of individuals’ body mass index according to
WHO criteria

The evaluation of individuals' attitudes towards healthy
eating using the ASHN by gender is presented in Table
2. According to the table, 69.3% of individuals, including
65.9% of males and 70.8% of females, have high scores
indicating a positive attitude towards healthy eating.
Furthermore, 21.3% of individuals, including 18.2%
of males and 22.6% of females, have moderate scores.
Additionally, 5.4% of individuals, including 7.3% of
males and 3.8% of females, have very high scores, while
8.4% of individuals, including 12.6% of males and 5.1% of
females, have low scores indicating a less healthy eating
attitude. The difference in ASHN scores between genders
was not found to be statistically significant (p>0.05).

Table 2. Attitude scale for healthy nutrition scores according to the

gender

Males Females Total
ASHNa Score (n:44) (n:106)  (n:150)  pb
n % n % n %
Very poor healthy ) ) ) ) ) )
eating (21-22 points)
Low healthy eating
(23.42 points) 2 45 2 19 4 27
Moderate healthy
eating (43-63 points) 182 24 226 32 213 0.583
High healthy eating
(64-84 points) 29 659 75 708 104 69.3
Very high healthy
eating (84-105 points) e
a ASHN: Attitude scale for healthy nutrition, b p<0.05

The evaluation of ASHN according to BMI is given
in Table 3. According to this; 83.3% of underweight
individuals, 67.1% of normal-weight individuals, 71.1%
of overweight individuals and 70.8% of obese individuals
had a healthy diet with high ASHN scores; It was
determined that 7.3% of normal-weight individuals, 2.6%
of overweight individuals and 12.5% of obese individuals
had ASHN scores in the very high healthy diet range.

In Table 4, the analysis of determinants of the digital
healthy diet literacy scale, which is considered the
dependent variable, is shown using multivariate linear
regression models. The regression model incorporates
variables such as age, gender, marital status, education,
employment status, monthly income level, presence of
chronic illness, daily screen time, sources of health and
nutrition information, BMI and ASHN. The variables
that were found to be statistically significant (p<0.05) in
the regression model are employment status, presence of
chronic illness and daily screen time.

DISCUSSION

It is expected that individuals who have higher nutrition
and health literacy might have better eating behaviors as
well as attitudes towards healthy nutrition depending on
the characteristics such as age, gender, BMI, profession
and health status. In this study, using a multivariate
linear regression model, we have shown that screen time,
presence of chronic diseases and employment status were
the main determinants of digital healthy diet literacy.

Table 3. Attitude scale for healthy nutrition scores according to the body mass index

Underweight Normal weight Overweight Obese Total
(n:6) (n:82) (n:38) (n:24) (n:150)

ASHN Score n %  n % . n %  n %  n %
Very poor healthy eating (21-22 points) - - - - - - - - -
Low healthy eating (23-42 points) - - 3 3.7 1 2.6 - - 4 2.7
Moderate healthy eating (43-63 points) 1 16.7 18 22.0 9 23.7 4 16.7 32 21.3
High healthy eating (64-84 points) 5 83.3 55 67.1 27 71.1 17 70.8 104 69.3
Very high healthy eating (84-105 points) - - 6 7.3 1 2.6 3 12.5 10 6.7
ASHN: Attitude scale for healthy nutrition
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Table 4. Determinants of digital healthy diet literacy scale via multivariate linear regression models

(% 9|351 cI SE B2 t P Zero Partial Part VIF

(Constant) -12.614 8.629 = -1.462 0.168 = = = =
Age (year) 0.043 0.046 0.240 0.949 0.369 0.100 0.255 0.129 3.478
Gender -0.509 0.912 -0.094  -0.558 0.360 -0.083 -0.153 -0.076 1.544
Marital status 2.837 1.106 0.564 2.565 0.586 0.099 0.580 0.348 2.629
Employment status 1.284 1.141 0.247 1.125 0.023  -0.228 0.298 0.152 2.624
Education 1.771 0.580 0.575 3.056 0.281 0.426 0.647 0.414 1.925
Presence of chronic diseases -4205 2339  -0.335 -1.798  0.009 -0.358 -0.446  -0.244  1.888
Monthly income status 0.636 0.235 0.642 2.708 0.953 0.373 0.600 0.367 3.066
Screen time (hour) -0.295 0.154 -0.373  -1.910 0.018 -0.182 -0.468 -0.259 2.082
Sources of information on nutrition and health 0.039 0.092  0.035 0431 0.079  0.035 0.035 0.035 1.000
BMI (kg/m2) -1.448 1.695 -0.479  -0.854 0.409 0.099 -0.230 -0.116  17.161
ASHN score 0.099 0.623 0.028 0.159 0.876 0.322 0.044 0.022 1.649
*SE: Standard error; CI: Confidence interval; VIF: Variance inflation factor; BMI: Body mass index; ASHN: Attitude scale for healthy nutrition, Dependent variable: Digital healthy
diet literacy scale; 1 Non-standard coefficient; f2: Standard coefficient; F 3.190; p<0.05; Adj. R2=0.761.

On the other hand, ASHN, a score for attitudes towards
healthy nutrition, was not found to be a statistically
significant determinant after the digital healthy diet
literacy determinants were examined.

Dietary intake may change based on the presence of
chronic diseases due to the fact that individuals with
one or multiple chronic diseases are more tend to have
healthier choices. A relationship between dietary patterns
and chronic diseases has been shown in the literature.””
However, it is also known that adults who have multiple
chronic disease risk factors reported poorer diet quality.”’
Taylor et al.”* have reported that nutrition literacy may
predictadherence to ahealthy or an unhealthy diet pattern
in adults who have a nutrition-related chronic condition.
Considering the long-term impacts of adherence to an
unhealthy diet, it is highly possible to see a relationship
between the presence of chronic diseases and diet
patterns. Hence, having low healthy diet literacy scores
might be the cause of the presence of chronic disease. In
our study, we have found a reverse relationship between
having chronic diseases and digital healthy diet literacy.
Digital healthy diet literacy was found to be 4.205 units
lower in those who had one/multiple chronic diseases
(p=0.009). This result indicates that lower healthy diet
literacy scores might have caused poor dietary intake,
which could be the reason why those who have chronic
diseases had lower digital healthy diet literacy scores.

The association between BMI/body weight status and
nutrition/healthy diet literacy has been reported in
many studies and different results have been shown.***¢
It is possible to say that BMI might have either a positive
or negative relationship with nutrition literacy. Some
studies showed that individuals with higher BMI had
lower nutrition literacy, while in some others positive
association between BMI and nutrition literacy has been
reported.”>”” Even though BMI has been shown to be an
important determinant of both healthy eating behavior
and healthy diet literacy, in some studies authors did

26,

not find any relationship.”*”” Similarly, in the present
study, BMI was not associated with healthy diet literacy
in adults (p>0.05). This inconsistency in findings may
be due to several factors related to the participants,
including the age and gender as well as the methods
used for measuring body weight. There are many scales
which are used to measure nutrition literacy. The health
literacy scale and digital healthy diet literacy scales,
which are suggested to be used together, were used in
the present study. The health literacy scale and digital
healthy diet literacy scale are relatively recent scales and
a validity and reliability study have been recently done
in the Turkish population.”” Hence, it is also important
to indicate that although the main aim of the literacy
scales is the same, however, different scales might be a
reason why studies have reported different results from
each other.

A large body of research has shown that there is a
socioeconomic gradient in diet quality. In other words,
people with higher socioeconomic status tend to have
healthier diets than people with lower socioeconomic
status. This is likely due to a number of factors, including
access to healthy foods, knowledge about healthy
nutrition, and time and resources.”® It is known that
energy-dense foods, such as processed snacks and sugary
drinks, are relatively inexpensive, while nutrient-dense
foods, such as fruits and vegetables, are more expensive.”
The present study tried to explore the association between
diet literacy and employment status of the participants.
As expected, similar results have been found in the
present study. Employment status was positively related
to healthy diet literacy. Digital healthy diet literacy
was 1.284 units higher in those who were employed
(p=0.023). It can be concluded that people with limited
financial resources are more likely to consume energy-
dense foods and have poor diet quality which can lead
to weight gain and other health problems such as insulin
resistance and obesity.
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It has been very well documented that screen time causes
poor diet quality, greater adiposity/obesity and poorer
life quality in different age groups. Studies on children,
adolescents and adults reported that higher screen time
is closely associated with psychosocial development,
physical health and cognitive skills, depression and
anxiety symptoms, insomnia, eye-related problems
(myopia and dry eye syndrome) and higher energy and
sweetened foods intake.”** Adult individuals who spend
2.5 to 4 hours per day watching television have twice the
likelihood of being overweight, while those who watch
more than 4 hours per day are four times more likely to
be overweight than those who watch less than 1 hour per
day.”” On the other hand, following the recommended
amount of screen time was linked to a higher chance of
having healthy eating habits. Girls who watched up to 2
hours of screen time were more likely to eat breakfast and
have fresh produce and fish in their diet while boys who
followed the screen time recommendation had a greater
likelihood of eating breakfast, fresh fruit, and fish.”" In
the present study, the screen time of more than half of
the participants was above 6 hours. Additionally, those
who reported higher screen time had lower healthy diet
literacy scores. Overall, high screen time is a problem
across all age groups and it is significant to stick to the
screen time guideline to be able to decrease the likelihood
of consuming unhealthy foods and drinks, the risk of
noncommunicable diseases.

CONCLUSION

This study has shown that BMI and ASHN were not
determinants of health literacy and digital healthy diet
literacy while employment status, presence of chronic
illness and screen time were significant determinants. It
is clear that the use of electronics has increased drastically
in recent years and it is expected to see even higher use
of electronics in future. Availability of information has
become effortless; however, it is still a challenge for
individuals to reach reliable information sources. Hence,
despite having easy access to information cannot be
translated that individuals would have higher health and
nutrition literacy. It is recommended to conduct larger
studies on different groups in the population as well as
to increase the awareness of the individuals via reliable
sources.
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ABSTRACT

Aims: We aimed to investigate the role of neuron damage in experimental animals following vasospasm, by increasing
perfusion of neuronal tissue through vasodilation using the venom of PcTx1, and to determine its effectiveness in reducing
neuron damage after vasospasm.

Methods: Thirty adult male Wistar albino rats weighing between 300 and 400 grams were used and divided into three groups:
the Sham group (Group 1, n=10), to which no application was made; the SAH (control) group (Group 2, n=10), in which a
double SAH model was created and 1 cc of saline was administered intraperitoneally; and the SAH+PcTx1 group (Group
3, n=10), in which a double SAH model was created and 1 cc/kg of PcTx1 venom was administered intraperitoneally daily.
Basilar artery diameter and immunochemical measurements were performed histopathologically, and neurohistopathological
findings were scored semiquantitatively in terms of vascular changes, neuron degeneration, gliosis, and bleeding criteria using
ascale of 0 (none), 1 (mild), 2 (moderate), or 3 (severe). eNOS immunopositivity was also evaluated. The detection of apoptosis
in the brain was performed by evaluating the effector enzyme caspase-3 immunoreactivity of the exogenous apoptosis pathway.

Results: The most severe vascular spasm and degeneration-necrosis of brain tissue gray matter neurons were seen in Group 2,
whereas the vascular narrowing was less severe in Group 3. Brain parenchyma and neuron and neuroglial reactions were milder
in Group 3. eNOS expression was detected at a higher level in Group 1, Group 2, and Group 3, respectively. For apoptosis and
caspase-3 immunoreactivity of the exogenous apoptosis pathway, no immunopositive reactions were observed in Group 1.

Conclusion: For the occurrence and formation mechanisms of vasospasm after subarachnoid hemorrhage, this pathological
condition is thought to result from multifactorial and various biochemical reactions. In our study, it was found that psalmotoxin
effectively prevented vasospasm and significantly reduced tissue damage after vasospasm.

Keywords: Experimental subarachnoidal hemorhage, psalmotoxin, venom, vasospasm

INTRODUCTION

Subarachnoid hemorrhage (SAH) is a condition in
which blood spreads to the subarachnoidal space
due to various pathologies. The first condition of
vasospasm-related mortality and morbidity reduction
is to take preventive measures in the patient who has
had aneurysmal SAH and whose aneurysm has been
successfully clipped with surgical intervention , to
monitor the patient very closely on the most risky days
in terms of vasospasm and to intervene with the least
suspicious energetic treatment."”

Cerebral vasospasm is the main cause of focal cerebral
ischemia after subarachnoid hemorrhage. The vasospasm
is most risky complication for subarachnoid hemorrhage
in terms of mortality and morbidity.” "

Corresponding Author: Mehmet Yigit Akgiin, myigitakgun@gmail.com
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Although the physiopathology of cerebral vasospasm
is not conclusive, there is no doubt that blood reaching
subarachnoid distance causes the development of cerebral
vasospasm. Experimental studies have shown that blood
injected to subarachnoid distance causes vasospasm.

Vasoactive substances are released as a result of hemolysis
of erythrocytes reaching subarachnoid distance. In vitro
and in vivo studies have shown that oxyhemoglobin is
the main culprit in the development of vasospasm among
these substances. Oxyhemoglobin causes the secretion of
vasoconstrictor prostaglandins from endothelial cells.
It has been shown in various experimental models that
vasoactive prostaglandins of PGF2-alpha, PGD2, PGE2
and thromboxane A2 increase in vasospasm, which are
products of arachidonic acid metabolism."*"”
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The effect of free radicals in the etiology of cerebral
vasospasm has also been investigated in experimental and
clinical studies. Superoxide anion radical emerges during
methemoglobine autoxidation of oxyhemoglobin.”® In
addition, iron compounds emitted into the environment
during the destruction of hemoglobin catalyze the
Haber-Weiss reaction, resulting in the emergence of
hydroxyl radical (OH) from the most reactive radicals.
Many drugs are still being tried in the treatment of
symptomatic vasospasm, which is defined as a syndrome
caused by ischemic signs and symptoms associated with
progressive narrowing of cerebral vessels. Acid detection
ion channel 1la (ASICla) is the basic acid sensor in
the mammalian brain and plays an important role in
neuronal damage after cerebral ischemia. Evidence of
neuroprotective effect of ASICla inhibition was obtained
by using "PcTx1 venom" from tarantula Psalmopoeus
cambridgei before. The observed neuron protective effect
of this ASICl1a selective inhibitor PcTx1 has been shown
in the literature that PcTx1 is due to hundreds of ASICla
ion channel blockades or blocking of other ion channels
and receptors.'”** (Figure 1).

Figure 1. Induced vasospasm after experimental SAH. The
hematoxylin-eosin-stained sectional pictures of the basilar artery
indicated by the blue arrow group 1, group 2 and group 3 are shown.
In rats with SAH treated with PCTxI venom, the basilar artery
lumen area appears to be dilated. (Scale bars=200 pm).

For this reason, it was thought that PcTx1 venom may
be effective in vasospasm through direct inhibition of
ASICla. Severe oxygen depletion that occurs during
ischemic stroke causes acidosis through increased
lactate levels in order. Anaerobic glycolysis oxidative
phosphorylation causes brain damage. pH drops and
this severe ischemia occurs.””'” In vivo studies show
that acidosis increases ischemic brain injury and has
been shown to have a direct correlation between brain
acidosis and infarct size. Acidosis caused by decrease
in cerebral pH can be activated by acid-sensing ion
channels (ASIC) and this activation has been suggested
to play a critical role in stroke caused by neuronal
damage.”* (Figure 2).

Figure 2: The picture shows a representative Western blots
investigating endothelial nitric oxide synthase levels (eNOS) in brain
tissue.

ASIC has been observed to be depolarized with
sensory neurons in response to a sudden drop in pH
for almost 20 years. 13 Although ASICs are belong
to the sodium canal of the epithelial tissue, it is also
associated with a decrease in extracellular pH and
calcium channels. 5 PcTx1, the most powerful and
selective inhibitor of ASICla, is a 40-residue peptide
isolated from the tarantula psalmopoeus cambridgei
venom.”’ In studies in ischemic stroke models, PcTx1
has been proven to be neuroprotective.””* In a rat
model with transient focal ischemia (middle cerebral
artery occlusion), 30 minutes ago and after ischemia
induction, PcTx1 venom injection alleviates infarction
by 60% and PcTx1 venom has an effect via ASICla."
These observations have improved our understanding
of stroke pathophysiology and made it a therapeutic
candidate for the development of neuron preservatives
for stroke treatment. We wanted to investigate this
activity by vasodilating through ASICla inhibition in
the treatment of vasospasm after experimental cerebral
subarachnoidal hemorrhage. For the occurrence
and formation mechanisms of vasospasm after
subarachnoid hemorrhage, this pathological condition
is thought to result from multifactorial and various
biochemical reactions.

In the present study, investigated the role of neuron
damage in experimental animals after vasospasm in
preventing neuron damage by increasing the perfusion
of neuronal tissue by vasodilatation with venom of PcTx1
and its effectiveness in reducing neuron damage after
vasospasm.

METHODS

This study was carried out between 2016-2019 in
Kirikkale University Faculty of Medicine Laboratory of
Experimental Animals after the approval of Kirikkale
University Animal Experiments Local Ethics Committee
(Date: 02.02.2016, Decision No:16/01-16/18). The
materials were evaluated in the Laboratory. All animals
received humane care in compliance with the principles
of laboratory animal care developed by the National
Academy of Sciences.

In Vivo Rat Model

In our study, apart from the neuron protective effect, the
effect of PcTx1 venom on vasospasm was investigated by
applying an experimental subarachnoidal hemorrhage
model in Wistar albino rats weighing 300-400 g. Rats
were housed in ad libitum environment at least 1 week
and after that the experiment began.

Thirty adult male Wistar albino rats weighing between
300 and 400 grams were used and were divided into three
groups:
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Sham group (Group 1, n: 10): No application was made
to the control-sham group.

Experimental SAH control group (Group 2, n: 10):
Experimental SAH (autologous blood injection into
cisterna magna of rats in this study) was created in the
control group. After the first hemorrhage, a double SAH
model was used at 48t hour and 1 cc normal saline was
administered intraperitoneally.”

Experimental SAH+PcTx1 group (Group 3, n: 10):
Experimental group underwent a double SAH model
repeated at 48 hours after the creation of experimental
SAH and first bleeding. Then, 1 cc / kg PcTx1 venoma
(Tarantula D6, Richter Pharma AG, Austria) was
administered intraperitoneally daily.”

On the 14t day, all groups were sacrificed. The brain
of the rats was excised and basilar artery diameter
and immunochemical measurements were performed
histopathologically. Neurohistopathological findings
were scored semiquantitatively in terms of vascular
changes, neuron degeneration, gliosis and bleeding
criteria and 0=None; 1=Mild, 2=Moderate and 3=Severe.

Double Sah Model

Ketamine Hydrochloride (Ketalar flacon,Pfizer) 60
mg/kg and Xylazine (Rhompun 2% injectable flacon,
Bayer) 12 mg /kg intraperitoneal (i.p.) were applied
to all rats after twelve hours of starvation to provide
general anesthesia. The prone position was detected
and operation site cleaning was performed with
10% povidone iodine solution (Batticon 10%, Adeka
Pharmaceutical Industry). Subarachnoid space was
reached by puncture with 23G cannula from occipito-
atlantal distance by bringing head flexion. Autologous
blood injection was performed to Cisterna magna and
experimental subarachnoid hemorrhage (SAH) was
created. 48-hour after the first bleeding, the dual SAH
model was used by repeating the same procedure.” On
the 14th day, high dose ketamine hydrochloride (Ketalar
flacon,Pfizer) 100 mg/kg and Xylazine (Rhompun 2%
injectable flaconi, Bayer) were administered as 12 mg/kg
i.p. The rats underwent bilateral fronto-parieto-occipital
craniectomy. The cerebrum, cerebellum and brainstem
remaining on the foramen magnum have been removed
to preserve their total anatomical integrity. Then the rats
were sacrificed.

Histopathological Examination

After euthanasia, each rat’s brain was removed and
detected for 48 hours in 4% buffered paraformaldehyde.
After 24 hours of washing under running water, the
fixed tissues were treated for routine follow-up after
being treated with alcohol (50%, 60%, 70% ,90% and
absolute alcohol) and xylol, and paraffin burial was

1232

performed. Sections with a thickness of 5 um were
obtained from each block.The sections taken were
stained with hematoxylin-eosin and analyzed by
immunohistochemical staining for eNOS and apoptosis
(eNOS and apoptosis) procedures.

Immunoperoxidase Examination

In order to determine the presence of the relevant
antigen in the tissues under examination, a
streptavidin-biotin immunoperoxidase kit was used
in accordance with the kit's procedure. The sections
were deparaffinized in xylene and then kept in
distilled water for 5 minutes before being rehydrated
in a graded alcohol series. The tissues' hydrogen
peroxidase activity was eliminated by holding them in
3% peroxide for 15 minutes. After a 20-minute boiling
in sodium citrate (pH 6.0), the antigen retrieval
process was performed. The tissues were then held in
protein blocking serum for 7 minutes and incubated in
1/200 dilution prepared eNOs and Caspase-3 antigen-
specific monoclonal antibodies at room temperature
for 1 hour. After 15 minutes of secondary antiserum
labeled with biotin, the tissues were exposed to the
enzyme streptavidin peroxidase for 15 minutes. The
Aminoethyl Carbazole (AEC) chromogen was dripped
for the color process, and Mayer's hematoxylin was
used for 1-2 minutes for counter-staining. After this
process, the painted tissues were covered with water-
based adhesive.

Basillary Artery Diameter Measurement

The sections obtained from each rat were evaluated by
light microscope. Among the series sections taken for
the measurement, the section with the most appropriate
viewing was selected. By examining the preparations,
the basillary artery diameters were evaluated in the
BAB Bs200pro program using the Olympus BX 51
(Japanese) computer-aided microscope system and
photographed. In the basillary artery images, image-
processing and system analysis measured by an
impartial observer who did not know the groups. 10
measurements extending from four sections of each
subjects to the vascular lumen were made and their
standard deviations and averages were calculated
(Figure 1).

Statistical Analysis

SPSS 20 (IBM SPSS Incorporated, Chicago, IL, USA)
were used for the analysis. Kruskal-Wallis variance
analysis and Mann Whitney U test with Bonferroni
adjustment were used. A p value <0.05 was considered
for significance. When Bonferroni adjustment was
performed, padjusted<0.0175 was considered for
significance.
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RESULTS

Neurohistopathological findings, vascular changes,
neuron degeneration, gliosis and bleeding criteria were
scored semicantatively and accordingly 0=None; 1=Mild,
2=Moderate and 3=Severe.

eNOS, apopitosis, vascular changes, neuronal degeneration,
gliosis scores and basillar artery diameter measurement
results were shown on Table 1. The difference between
groups were statistically significant (p<0.05). To find the
values which caused difference, Pairwise comparisons
by Mann Whitney U Test with Bonferroni Adjustment
were performed and p adjusted <0.0175 is considered as
statistically significant.

» eNOS values of the Group 1 was statistically higher
than those in Group 2;and Group 3 (padjusted<0.0175)
(Table 2).

« Apopitosis values of Group 3 was significantly lower
than those in Group 1 and Group 2 (padjusted<0.0175)
(Table 2).

o Vascular changes, neuronal degeneration, gliosis
scores were found as group 2>group 3 (Experimental
PcTx1 group) >group 1 (padjusted<0.0175) (Table 2).

o Basillar artery diameter values of Group 3 was
significantly higher than those in Group 1 and
Group 2 (padjusted<0.0175) (Table 1). Basillar artery
diameter of Group 2 was also lower than group 1
(padjusted<0.0175) (Table 1).

Histopathological Findings

According to histopathological findings obtained in the
study, the most advanced vascular spasm and degeneration-
necrosis in brain tissue gray matter neurons are seen in the
experimental SAH group 2. Whereas in the brains of the

group 3, vascular contraction is milder and consequently
neuron and neuroglial reactions appear to be slightly shaped.
The group 1 had minimal pathological changes among all
groups, and histological findings are limited to bleeding only
in the meningeal tissues surrounding the brain root.

Group 1 (Sham): In brain tissues of healthy rats, in
addition to minimal hyperemia in the meningeal tissues
surrounding cudex cerebri, cerebellum, pons and
medulla oblongata, hemorrhage areas were observed in
3 cases, limited to the meningeal region. Neuron and
neuroglial tissues had a normal histological appearance.
These histopathological changes were interpreted as
changes after meningeal damage during the extraction of
brain tissue (Figure 1).

Group 2 (SAH-control): The common finding of the brain
tissues examined was characterized by free erythrocyte
piles compatible with bilateral hematoma, partly around
the cerebellum meninx tissues with pons and medulla
oblongata. In the brain gray substance close to these areas;
advanced vasospasm (contraction), neuronal degeneration,
necrosis, multifocal gliosis and focal hemorrhages were
observed in the capillaries. It was found that the lumen
narrowed as unselectable and the lumen structures were
not selected in the capillaries contained in the gray matter
and in other veins; and in partially healthy ones, there was a
significant contraction. In neurons, in mildly degenerated
neuron groups, while central chromatolysis and satellitosis
were common, some neurons were found to shrink and
take spindle shape and their cytoplasm was homogeneous
and dark eosinophilic. In this group of rats' brain tissues,
common findings were hematoma pressing on the meninx
and brain gray matter in the region where the operation is
performed and degenerative changes (Figure 1).

Table 1. Neurohistopathological findings and Basillar artery diameter measurement results of the group

Group 1 (n=10) Group 2 (n=10) Group3 (n=10) p*

Median Min Max Median Min Max Median Min Max
eNOS 15.50 11.00 21.00 17.00 8.00 23.00 20.00 16.00 24.00  0.000
Apopitosis 21.00 16.00 27.00 84.50 68.00 102.00 13.50 8.00 20.00  0.000
Vascular changes 0.00 0.00 1.00 3.00 2.00 3.00 1.00 1.00 2.00 0.000
Neuronal degeneration 0.00 0.00 1.00 3.00 2.00 3.00 1.00 1.00 2.00 0.000
Gliosis 0.00 0.00 0.00 2.50 1.00 3.00 1.00 1.00 2.00 0.000
Basillar artery diameter 87.00 76.85 92.38 74.37 65.34 80.29 83.40 74.78 89.38  0.000
*p value shows the results of Kruskal Wallis Test

Group 1-Group 2

Table 2. Pairwise comparisons by Mann Whitney U Test with Bonferroni Adjustment
Group 1-Group 3

Group 2-Group 3

7 padjusted* 7 padjusted* 7 padjusted*
eNOS -3.565 0.000 -3.195 0.001 -1.878 0.060
Apopitosis -3.784 0.000 -3.408 0.001 -3.782 0.000
Vascular changes -3.963 0.000 -3.342 0.001 -3.527 0.000
Neuronal degeneration -4.038 0.000 -3.827 0.000 -3.527 0.000
Gliosis -4.091 0.000 -4.147 0.000 -3.022 0.003
Basillar artery diameter -3.628 0.000 -3.780 0.000 -3.780 0.000

*padjusted<0.0175 is considered as statistically significant
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Group 3 (SAH + PcTx1): In this group of rat brains,
unlike the histological changes described in the previous
study group (Group 2), much milder meningeal
hematoma, vasodilatation in vascular structures and
adjacent degenerative changes in gray matter were
recorded. However, the capillary lumens are open and
the inside of them, smaller amounts of erythrocytes
were present. Some medium-sized vessels have a normal
lumen appearance and appearance of vascularisation
were detected. In neurons, degenerative changes were
moderate in the form of satellitosis, chromatolysis and
cytoplasmic contraction in two cases, while in other
cases mild chromatolysis was characterized (Figure 1).

Immunohistochemistry Findings

In immunopathological examinations; eNOS
immunoreactivities was observed in rat brains, especially in
the capillaries contained in the gray substance of the brain
root and in the medium-sized muscular vessels in the
meninx. In general, immunoreactivities were selectively
limited to endothelial cells, whereas in some cases eNOS
showed homogeneous pattern in vascular lumens. Group
3 had the highest eNOS immunopositivity, followed by
group 2 and then group 1.

For the purpose of detecting apoptosis in the brain;
caspase-3 immunoreactivity (the effector enzyme of
the external apoptosis pathway) were examined in the
groups. There were no immunopositive reactions in the
group 1, whereas apoptotic activity was generally low in
group 3. Apoptotic cells were slightly higher in group 2
(Figure 2).

DISCUSSION

Vasospasm is a complex pathophysiological process that
can occur following subarachnoid hemorrhage (SAH),
potentially leading to severe neuronal damage and
neurological deficits. In this study, we investigated the role
of PcTx1 venom in the treatment of vasospasm induced
by experimental SAH in Wistar albino rats. Our objective
was to determine whether PcTx1 venom administration
could mitigate vasospasm and reduce neuronal damage,
shedding light on potential therapeutic avenues for this
challenging condition.

Clinical symptoms typically manifest around the 7%
day, while radiological findings are usually identified
around the 9% day on average. CT plays a crucial role
in identifying ischemic areas and ruling out other
potential causes, such as intracranial hematoma and
hydrocephalus, particularly in patients experiencing
clinical deterioration. Among a series of 135 cases
studied following SAH, angiographic vasospasm was
observed in 68% of cases, while 21% exhibited CT
evidence of infarction.”” Preliminary studies suggest that
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positron emission tomography (PET), single photon
emission CT (SPECT), and perfusion-weighted CT and
MRI examinations may be beneficial for early diagnosis
in the evaluation of vasospasm-induced hypoperfusion
and ischemia.”

Preventing the development of vasospasm is crucial
in patients who have undergone successful closure of
aneurysmal subarachnoid hemorrhage (SAH) in order to
minimize mortality and morbidity associated with this
condition. In the SAH (control) group, we observed the
most severe vascular spasm and degeneration-necrosis of
gray matter neurons. These findings are consistent with
the well-established notion that vasospasm can result in
reduced cerebral blood flow, ischemia, and subsequent
neuronal damage. The narrowing of cerebral vessels and
associated hemodynamic changes play a pivotal role in
the pathogenesis of SAH-induced neuronal injury.”

In contrast, in the SAH+PcTxl group, we noted
significantly less severe vascular narrowing and milder
brain parenchyma and neuron reactions. This suggests
a potential neuroprotective effect of PcTx1 venom in
preventing vasospasm-induced neuronal damage. The
mechanism underlying this protective effect may involve
the venom's ability to induce vasodilation, thereby
increasing perfusion to neuronal tissue. Previous studies
have highlighted the vasodilatory properties of certain
venom components, supporting our observations.”**’

Our analysis of endothelial nitric oxide synthase (eNOS)
expression revealed interesting findings. eNOS is an
enzyme responsible for the production of nitric oxide
(NO), which is a potent vasodilator.” We observed that
eNOS expression was higher in both the SAH (control)
group and the SAH+PcTx1 group compared to the sham
group. This suggests a compensatory response to the
vascular changes induced by SAH, where the endothelium
attempts to counteract vasospasm by increasing NO
production. However, in the SAH+PcTx1 group, the
increase in eNOS expression was more pronounced,
possibly reflecting the venom's direct influence on
endothelial function and NO release.

Origitano et al.”” identified three H treatments consisting
of hypertension, hypervolemia, and hemodilution. In
the following years, this treatment was routinely applied
after surgery in many centers where aneurysm surgery
was performed, but the suggestion of phlebotomy for
hemodilution mentioned in the original article was not
widely adopted. Complications of this treatment, which
is used to restore symptomatic vasospasm in addition
to prophylaxis, include pulmonary edema, myocardial
infarction, delusional hyponatremia due to fluid loading,
cerebral edema, hemorrhagic cerebral infarction, and
cardiac arrhythmias. Due to these complications,



] Health Sci Med. 2023;6(6):1230-1236

Akgiin et al. PcTx1 venom and subarachnoidal hemorrhage

which can be considered quite severe, there has been an
increasing argument in recent years that this application
should be reserved for vasospasm cases that require
treatment rather than prophylaxis.

To take measures to prevent the development of
vasospasm in the patient who has suffered aneurysmal
subarachnoid hemorrhage and whose aneurysm has been
successfully clipped surgically, especially during the most
risky days for vasospasm, to monitor the patient very
closely and to interfering with an energetic treatment
is the first condition for reducing vasospasm-induced
mortality and morbitidy.

In a study conducted by Farabi et al.” it was observed that
ASIC channels are abundantly expressed in various brain
regions, including neuronal structures, and they can
cause major changes in arteriolar diameter by affecting
the microvascular wall structures. Therefore, it was
suggested that the inhibition of ASIC1A channel could
theoretically be effective in preventing vasospasm after
subarachnoid hemorrhage.These findings support the
idea that ASICIA channel could be targeted to prevent
vasospasm after subarachnoid hemorrhage. However,
they also provide information about the potential effects
of ASIC channels on cerebral circulation.

In the study conducted by Koehn et al.” it was shown that
PcTx1, used as an ASIC1A inhibitor, had neuroprotective
effects within the first 24 hours on mice with spinal cord
injuries (both mechanical and hemorrhagic). Additionally,
histological examinations performed at 24 hours and 6
weeks after the injury showed that the dorsolateral white
matter of mice treated with PcTx1 was better preserved.
These results indicate the potential use of PcTx1 as a
therapeutic agent against spinal cord injuries.

Furthermore, we investigated apoptosis using caspase-3
immunoreactivity. In the sham group, no immunopositive
reactions for apoptosis were observed, indicating the
absence of apoptotic cell death in normal conditions.
However, in the SAH (control) group, where vasospasm
was severe, it is plausible that ischemia-induced cell death
pathways, including apoptosis, were activated, contributing
to neuronal damage.31 Importantly, the SAH+PcTxI
group exhibited reduced neuronal apoptosis, suggesting a
potential anti-apoptotic effect of PcTx1 venom.

The underlying mechanism by which psalmotoxin exerts
its vasospasm-preventive effects is thought to involve its
ability to modulate specific cellular pathways involved
in vascular tone regulation. By targeting these pathways,
psalmotoxin may effectively inhibit the constriction
of cerebral blood vessels and subsequent development
of vasospasm.”” Moreover, the observed reduction
in tissue damage suggests that psalmotoxin may also
have neuroprotective properties, which could further

contribute to its therapeutic potential in preventing
vasospasm-induced neuronal injury.

Our findings have significant clinical implications.
Vasospasm remains a challenging and often devastating
complication of SAH, with limited treatment options. The
neuroprotective effects of PcTx1 venom demonstrated
in this study warrant further investigation as a potential
therapeutic intervention for vasospasm management.
However, it is essential to acknowledge that translating
these findings from an animal model to clinical practice
will require extensive research and safety evaluations.

To fully establish the clinical utility of psalmotoxin in
the treatment of vasospasm and its associated neuronal
damage, additional experimental studies are required.
These studies should focus on elucidating the optimal
dosage, administration route, and treatment duration of
psalmotoxin. Furthermore, investigations into potential
adverse effects and drug interactions should be conducted
to ensure the safety and tolerability of psalmotoxin in
clinical settings.

Limitations

We conducted experiments on a rat model, and the
translation of these findings to human patients may
differ due to species-specific variations. Additionally,
the mechanisms underlying PcTx1 venom's effects
on vasospasm and neuronal damage require further
elucidation. Future research should focus on in-depth
molecular and cellular investigations to understand the
precise mechanisms involved.

CONCLUSION

As a result of clinical and laboratory studies on the
occurrence and formation mechanisms of vasospasm
after subarachnoid hemorrhage, this pathological
condition occurs as a result of many multifactorial and
intercomposed biochemical reactions. In our study, it
was observed that psalmotoxin effectively prevented
vasospasm and significantly reduced tissue damage
after vasospasm. Therefore, the efficacy of psalmotoxin
in the treatment of vasospasm and neuronal damage
improvement is needed to be investigated in other
experimental studies. Additionally clinical trials are also
needed to evaluate new treatment methods to prevent
vasospasm and to help neurological recovery.
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ABSTRACT

Aims: To evaluate real-life data on the efficacy and safety of Venetoclax (Ven) therapy used in combination with
hypomethylating agent (HMA) in patients with acute myeloid leukemia (AML).

Methods: The records of newly diagnosed, relapsed or refractory (RR) AML patients over 18 years of age who were planned to
be treated with Azacitidine (AZA) combined with Ven because they were not suitable for intensive chemotherapy and patients
who received AZA combined with Ven maintenance therapy after achieving remission were retrospectively analyzed. The
standard protocol for patients is subcutaneous or intravenous AZA 75 mg/m2 on days 1-7/ every 28 days + oral Ven treatment
100-400 mg/day for 28 days. The treatment response rates, survival times, and side effect profiles of 18 newly diagnosed
patients, 12 RR patients, and 4 patients receiving AZA+Ven as maintenance treatment between January 2021 and March 2022
were evaluated.

Results: It was found that 8 of the 34 patients (23.5%) who were examined in the present study died before the first response
could be evaluated. When the response rates were evaluated, complete response (CR) or complete remission with incomplete
blood count recovery (CRi) (CR+CRi) was found to be 61% in the group receiving AZA+Ven in the first line, and CR+CRi was
50% in the group receiving AZA+Ven because of RR AML. In the group receiving AZA+Ven in the first line, the average Overall
Survival (OS) was 8.00 months (95% CI: 1.58-14.41), and 7.00 months in the RR group (95% CI: 1.78-12, 21). All patients in
the group receiving AZA+Ven for maintenance purposes were alive and the median follow-up period was 12.50+6.02 months
in this group (Mean+SD). The most common side effect was neutropenia, and the most common cause of death was disease
progression.

Conclusion: In AML patients ineligible for intensive treatment due to advanced age or comorbidities, real-life data of AZA+Ven

therapy with effective CR+CRi rates and a manageable spectrum of side effects promise hope.

Keywords: Acute myeloid leukemia, azacitidine, hypomethylating agent, venetoclax

INTRODUCTION

Targeted agents act specifcally in regions that are
overexpressed in cancer cells, thereby they increase the
effectiveness of antineoplastic therapy and significantly
reducestheadverseeffects (AEs), presented by conventional
chemotherapy.' As one of the targeted treatments, Ven
is an oral, highly selective inhibitor used against B-cell
lymphoma 2 (BCL-2), which is an antiapoptotic protein
and directs cells to apoptosis. Its use in acute myeloid
leukemia (AML) has come to the agenda because BCL-
2 is overexpressed in the leukemic stem cell population.”
The incidence of AML, which is the most common type of
acute leukemia in adults, is 3.5/100.000 per year.’

Since the median age at the time of AML diagnosis
is 68, and a significant rate of patients are not suitable
for intensive treatment because of accompanying
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comorbidities and low physical performance, fragile
AML patients have been treated with HMA because
of its tolerability and relatively safe profile for many
years. The rates of complete remission with HMA
alone are approximately 25-30% and the median OS is
approximately 10 months.” Response with HMAs is
achieved in a median of 3-4 months, however, only 2%-
4% of patients aged 260 years who cannot undergo stem
cell transplantation can maintain their disease-free status
for 10 years after their treatment.”

Although a rapid response was achieved in monotherapy
studies on Ven in AML, the fact that response rates were
not permanent and that higher response rates were
obtained in the group previously received HMA led to a
tendency towards combination therapies.®
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The aim of this study was to evaluate real-life outcomes
regarding efficacy and safety by analyzing the data of
patients who received HMA-combined Ven therapy
because they were not eligible for intensive chemotherapy
and to compare them with the data obtained in clinical
trials.

METHODS

The study was granted ethical approval by the University
of Health Sciences Giilhane Scientific Researches Ethics
Committee (Date: 27.06.2022, Decision No: 2022-249).
All procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of
Helsinki.

The file records of the patients who were followed up
with a diagnosis of AML in the Adult Hematology
Clinic of Giilhane Training and Research Hospital and
received combined Ven treatment with AZA between
January 2021 and March 2022 because they were not
suitable for intensive chemotherapy were examined
retrospectively. Those who received combined
treatment in the first line, those who received
treatment for RR AML, and those who received as
AML maintenance treatment after achieving remission
were assessed separately.

Responses were evaluated per the International Working
Group criteria for AML. CR designation requires that
the patient achieve the morphologic leukemia-free state
and have an absolute neutrophil count (ANC) more
than 1,000/L, platelets (plt) more than 100,000/L and
the bone marrow would have less than 5% blasts and no
Auer rods. For the definition of CRi, all other criteria
must be met of CR except ANC >1,000/L or plt count
>100,000/L. Partial remission (PR) designation requires
all of the hematologic values for a CR but with a decrease
of at least 50% in the percentage of blasts to 5% to 25%
in the bone marrow aspirate.” Efficacy was assessed as
rate of objective response (CR + CRi + PR). Duration
of response (DOR) for patients who achieved a CR or
CRi and OS was evaluated. Investigator-assessed adverse
events (AEs) were summarized according to the National
Cancer Institute Common Terminology Criteria for
Adverse Events Version 6.0.°

Sattistical Analysis

Statistical analyses were made by using the IBM SPSS
Statistics for Windows Version 25.0 (Statistical Package
for the Social Sciences, IBM Corp., Armonk, NY, USA).
The descriptive statistics were presented as n and % for
categorical variables and as Mean+SD or Median (Min-
Max) for continuous variables. The Wilcoxon Test, which
is one of the nonparametric tests, was used for before and
after comparisons of some numerical parameters. The
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Kruskal Wallis Test, which is one of the nonparametric
tests, was used for triple comparisons. The Bonferroni Test
was used as the post-hoc test. Finally, the Kaplan-Meier
method was used to determine the survival durations,
and p<0.05 was considered statistically significant.

RESULTS

A total of 34 patients were evaluated in the study,
including 18 newly diagnosed patients, 12 RR patients,
and 4 patients receiving AZA+Ven as maintenance
treatment. Aside from age, these patients had very
fragile characteristics because of accompanying
comorbidities, and 28 out of 34 patients (82.3%) had at
least 1 chronic disease (diabetes mellitus, hypertension,
hyperlipidemia, coronary artery disease, atrial
fibrillation, congestive heart failure, cerebrovascular
disease, bullous pemphigoid, sarcoidosis, asthma,
cholelithiasis, hypothyroidism, osteomyelitis) and the
presence of a hip prosthesis was noted in 1 patient. Also,
as well as these chronic diseases, 1 patient had a history
of breast cancer, 1 had prostate cancer, 1 larynx cancer,
1 sarcoma, and 1 non-hodgkin lymphoma (NHL), and
1 patient had a history of lung cancer together with the
diagnosis of AML. Baseline demographic and clinical
characteristics of the patients are given in Table 1.

Two patients who received AZA+Ven in the 1st line and
whose progression status was stated as “undetermined”
were reported in this way because they died before the
response evaluation could be made during the 274 cycle
(cause of death was determined as febrile neutropenia
(FEN) in 1 patient and COVID-19 in the other). 5
patients in RR group whose progression status was
stated as “undetermined” were clinically and laboratory
compatible with progression but they were recorded in
this way because bone marrow (BM) examination was
not performed to reveal progression. Following the
AZA+Ven treatment, 1 out of 12 patients (8.3%) in the RR
group and 1 out of 4 patients (25%) in the maintenance
group underwent Allogeneic stem cell transplantation
(ASCT).

ANC, hemoglobin (Hb), and plt values that were
monitored after initiation of AZA+Ven treatment were
found to be lower in the 3 groups when compared to the
values before treatment. Although the decrease in all
3 series was statistically significant in the first line and
RR groups (p<0.001), these values were not statistically
significant in the maintenance group (p>0.05).

The grades of cytopenias are more important rather than
the occurrence of cytopenias. The degrees of cytopenia
under AZA+Ven were determined as follows.

Grade 3-4 thrombocytopenia was 77.8%/75%/50% in the
first line/RR and maintenance groups, respectively.
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Grade 3-4 neutropenia was 66.7%/75%/100% in the first

line/RR and maintenance groups, respectively.

Grade 3-4 anemia was 44.5%/58.3%/25% in the first line/

RR and maintenance groups, respectively.

Rapid apoptosis occurs and leukemic cells are rapidly

removed from the BM after AZA+Ven treatment. BM

blast rates before starting AZA+Ven, number of cycles

completed before response evaluation, and BM blast
rates after the treatment are given in Table 2.

Table 1: Baseline demographic and clinical characteristics of the patients

First Line (n=18)

Age: Median (min-max)
Gender: F/M (n/%)
ECOG PS: 1/2/3/4 (n/%)
AML type:De-Novo /Seconder (n/%)
MDS history: Yes/No (n/%)
Cytogenetic risk category: Fav/Int /Adv (n/%)
Median total number of Ven cycles: (min-max)
Relapse /Progression: Yes/No/Undetermined (n/%)
Median time to Relapse/Progression: month (min-max)
Median follow-up:month (min-max)
Alive / Exitus (n/%)
RR (n=12)
Age: Median (min-max)
Gender: F/M (n/%)
ECOG PS: 1/2/3/4 (n/%)
AML type:De-Novo /Seconder (n/%)
MDS history: Yes/No (n/%)
Cytogenetic risk category: Fav/Int /Adv (n/%)

Prior hypomethylating agent, Yes/No (n/%)
Median total number of Ven cycles: (min-max)
Relapse /Progression: Yes/No/Undetermined (n/%)
Median time to Relapse/Progression (min-max)
Median follow-up:month (min-max)
Alive / Exitus (n/%)

Maintenance (n=4)
Age: Median (min-max)
Gender: F/M (n / %)
ECOG PS: 1/2/3/4 (n/%)
AML type:De-Novo /Seconder (n / %)
MDS history: Yes/No (n/%)
Cytogenetic risk category: Fav/Int /Adv (n/%)
Median total number of Ven cycles: (min-max)
Relapse /Progression: Yes/No/Undetermined (n/%)
Median follow-up:month (min-max)
Alive / Exitus (n/%)

Median number of treatment lines prior AZA+Ven:(min-max)
Median DOR maintained with last treatment prior AZA+Ven:month (min-max)

77 (43-89)

6/12 (33.3/66.7)
1/9/6/2 (5.6/50/33.3/11.1)
11/7 (61.1/38.9)
3/15 (83.3/16.7)
0/14/4 (0/77.8/22.2)
3.0 (1-15)
4/12/2 (22.2/66.7/11.1)
7.0 (6.0-12.0)

5.0 (1.0-19.0)
6/12 (33.3/66.7)

62 (25-79)

5/7 (41.7/58.3)
4/5/3/0 (33.3/41.7/25/0)
8/4 (66.7/33.3)
2/10 (16.7/83.3)
0/8/2 (0/80/20)
3.0 (1.0-6.0)

8.5 (2.0-28.0)
10/2 (83.3/16.7)
2.5 (1.0-14.0)
4/2/5 (33.3/25/41.7)
6.0 (1.0-10.0)
2.0 (1.0-15.0)
3/9 (25/75)

44 (31-61)

2/2 (50/50)
3/1/0/0 (75/25/0/0)
3/1 (75/25)

1/3 (25/75)
0/3/1 (0/75/25)
8.5 (2-19)
0/40 (0/100/0)
12.5 (6.0-19.0)
4/0 (100/0)

F:Female. M:Male. DOR:Duration of Remission AML:Acute Myeloid Leukemia, Fav:Favorable Int:Intermediate Adv:Adverse MDS: Myelodysplastic Syndrome, ECOG PS:Eastern
Cooperative Oncology Group Performance Score, Genetic risk classification is based on the European Leukemia Network (ELN) 2022 criteria

Table 2. Bone marrow results before/after AZA+Ven

First Line (MeantSD) RR (MeantSD) Maintenance (MeantSD)

Number of Ven cycles prior to 15t BM assessment (n) 2.14%1.51 2.62+2.06 2.00£1.00
Number of Ven cycles prior to 22¢ BM assessment (1) 4.83+2.92 9.00+1.41 2.00+

Number of Ven cycles prior to 3t¢ BM assessment (n) 5.50+2.12 - -

BM blast rate prior Ven (%) 57.27+21.37 58.90+22.24 1.50+0.88

BM blast at the 1t assessment after Ven (%) 9.50+15.04 31.12434.39 0.66+0.57

BM blast at the 274 assessment after Ven (%) 6.66+9.22 11.00+12.72 -

BM blast at the 314 assessment after Ven (%) 16.00+19.79 - -

Ven:Venetoclax. BM:Bone Marrow
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In the present study, 4 of 18 patients (22.2%) who
received AZA + Ven in the first line and 4 of 12 patients

Table 4. Prophylactic antifungal use and history of fungal infection

under AZA+Ven

(33.3%) who received AZA + Ven for RR AML died |First Li“e. : n (%)
before the first response evaluations. Although it seems | Prophylactic antifungal
that sufficient blast clearance was not achieved in the |N°1€ 156
. . . Fluconazole 13 (72.2)
BM examinations performed for 1st response evaluation
. Posaconazole 3 (16.7)
(Table 2), when the sub-analyses were examined, .
o ) ; ) . Caspufungin 1(5.6)
remission was achieved in 10 out of 14 patients (71.4%) History of filngal iAfechion under AZATVen
in first-line group and in 3 out of 8 patients (37.5%) |no 14 (77.8)
in the RR group . Despite the high remission rates |yes 4(222)
obtained in the 1st response evaluation, the reason for |RR
the high mean value of the BM blast rate is the high | Prophylactic antifungal
amount of BM blasts in patients in whom remission was | None 6 (50.0)
not achieved. Fluconazole 5(41.7)
) ) ) Posaconazole 1(8.3)
No tumor lysis was detected in any patient. Other AEs History of fungal infection under AZA+Ven
of the patients are listed in Table 3. No 8 (66.7)
Yes 4(33.3)
Table 3. Adverse effects of the patients Meficemnes
Adverse Effect First(oIA,)i)ne N RRn (%) Maillllt(eoz;lnce Prophylactic antifungal
. None 3 (75.0)
Neutropenia 13 (72.2) 10 (83.3) 4 (100.0)
. Fluconazole 0 (00.0)
Anemia 10 (55.5) 10 (83.3) 2 (50.0) A
Thrombocytopenia 10 (55.5) 8 66.6) 1(25.0) Voriconazole 1250)
.yt 5 . ) ’ History of fungal infection under AZA+Ven
Pneumonia 7 (38.9) 1(8.3) - N 4(100.0)
FEN 6 (33.0) 4333) - Ye‘; 0 (00)
Vomiting 3 (16.6) - - -
Fatigue 1(5.5) - -
Nausea 1(5.5) 1(8.3) - Table 5. Best response and time to reach best response
None 2 (11.1) 1(8.3) 1(25.5) Best R 0 First Line RR Maintenance
FEN: Febrile neutropenia est Response n (%) n (%) n (%)
CR 4(22.2) 3(25.0) 4(100)
Since Ven is metabolized by Cytochrome P450 3A4 CRi 7(388) 3250 0
. . L. Refractory 3 (16.6) 2 (16.7) 0
(CYP3A4), dose reduction is needed when it is used
- _ e NA 4(222) 4(33.3) 0
with antifungals that cause CYP3A4 inhibition. The | . -\ o
h - i £ . h 1me [0 DEST IESPONSE  318+1.32  3.00+1.41
prophylactic antifungal use status of the patients who | (months) Mean+SD
were evaluated in the present study and the distribution | Median (min-max) 4.0 (1.0-5.0) 3.0 (2.0-4.0)

of their fungal infection history under AZA+Ven
treatment is given in Table 4.

When evaluated with Fisher's Exact test, there was no
statistically significant difference between prophylactic
antifungal use and history of fungal infection under
AZA+Ven (p=0.545)

The best response degree achieved by the patients under
AZA+Ven treatment and the time to reach the best
response are given in Table 5.

The OS data of the patients who were evaluated in the
present study is given in Figure 1.

In the group receiving AZA+Ven in the first line, the
average OS was 8.00 months (95% CI: 1.58-14.41), and
was 7.00 months in the RR group (95% CI: 1.78-12, 21).

All patients in the maintenance group are alive and the
median follow-up period was 12.50+6.02 months in this
group (Mean+SD).
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CR:Complete Response. Cri:Complete Remission with Incomplete Blood Count
Recovery, NA (Not Available): Patients who died before response assessment could be
performed
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TIME (months)

Figure 1. Overall survival data for patients. OS: Overall survival
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Of the 34 patients evaluated in the study, 13 (38.2%) were
alive and 21 (61.8%) were exitus. Among the causes of
death of the patients in our study were COVID-19, FEN,
progression, sepsis were defined and in 19% of patients,
the cause of death could not be determined. The most
common cause of death in both groups was COVID-19.
The 24 most common cause of death was FEN in the first
line group, while it was progression in the RR group.

DISCUSSION

Various studies report that the HMA+Ven combination
increases the response rates and OS in AML patients
when compared to HMA monotherapy and is tolerated
well.” "

Combination therapies raise concerns regarding
increased AE rates. Cytopenias are the most common
AEs in hematological diseases. Although the risk of
cytopenias is higher with the addition of Ven to HMA, it
is generally managed easily.”"’

In the present study a significant deepening of cytopenias
under AZA + Ven treatment was detected in patients with
active leukemia, but the decrease in the maintenance
group was not found to be statistically significant. The
possible reason for this is that although leukemic cells
are removed from the BM and peripheral blood through
rapid apoptosis with the addition of Ven, BM recovery
cannot occur at the same rate in patients with active
leukemia. For this reason, cytopenias are detected more
frequently in active leukemia patients, but the drug-
induced suppression process is less common in the group
receiving maintenance treatment and own intact BM.

In a Phase 3 study that compared patients receiving
AZA+Ven Treatment with those receiving AZA
monotherapy, it was reported that myelosuppression
increased with the addition of Ven to AZA, but it did
not deteriorate clinical outcomes.'* In our study, despite
cytopenias deepened at statistically significant levels in
patients except the maintenance group and cytopenias
levels reached Gr 3-4 in >50% of them, 23.5% of 34
patients died because of infectious reasons.

If the hematological recovery process under AZA +
Ven treatment exceeds 2 weeks, a BM examination
must be performed to evaluate whether the cytopenia is
leukemia-related or drug-induced.” If blast increase is
not detected, not every cytopenia might cause concerns.
Especially in cases with a transformation from MDS
to AML, cytopenias might continue after HMA + Ven
treatment as evidence of reversion to the previous low-
grade MDS.

The most common AE’s observed in our study are
shown in Table 3.When drug doses need to be reduced

because of AEs, Jonas et al.'® recommend shortening the
duration of Ven or reducing the dose of HMA instead of
reducing the dose of Ven, except in cases of drug-drug
interaction.

Neutropenia due to the nature of the disease or drug
effects is a common finding in AML. Even antibacterial,
antifungal, and antiviral prophylaxis are used widely in
AML, it is still not universally accepted.”” But there are
also publications arguing that mold-active antifungal
agents should be mandatory for prophylaxis, especially
in high-risk patients.'” However, the intense drug-drug
interaction between Ven and Azole-group antifungals,
which are moderate-strong inhibitors of CYP3A4, caused
that azoles were not allowed in many clinical studies
in which HMA+Ven was evaluated.””” In the study
conducted by DiNardo et al.” in which Azoles were not
allowed and routine antifungal prophylaxis was not used,
prophylaxis was performed with alternative antifungals
(e.g., Echinocandin) in 46% of the patients, and a low
rate of clinically significant fungal infection was detected
(8%). Considering the invasive fungal infection rates of
around 4.1% under HMA monotherapy, these rates are
acceptable.”” For this reason, antifungal prophylaxis is
generally recommended to be administered during severe
neutropenia and for short periods, and prophylaxis with
Echinocandins that have anti-aspergillus activity and do
notrequire a reduction in the dose of Ven seem reasonable
for these patients.'*”"”" However, if Echinocandins are
not preferred because of unavailability, high costs, and
the necessity of intravenous administration, the use
of Azole-group antifungals must not be avoided. Since
Ven is metabolized by CYP3A4, dose reduction must be
made when needed with antifungals that cause CYP3A4
inhibition. In light of some sub-studies in which drug
interactions were evaluated, recommendations were
made regarding the dose reduction that must be made in
the Ven dose in case of azole use. Posaconazole is a strong
CYP3A4 inhibitor and causes a 7.1-8.8-fold increase in
the effectiveness of Ven when used together as a result
of the increase in Cmax and decrease in its clearance.”
If the use of antifungals that inhibit CYP3A4 strongly
(e.g., voriconazole/posaconazole) is absolutely necessary,
it is recommended to reduce the Ven dose by 75%,
and if it is to be used with moderate CYP3A inhibitors
(e.g., fluconazole and isavuconazonium sulfate) it is
recommended to reduce the Ven dose by 50%. In patients
whose treatment is interrupted because of toxicity that
results from concurrent use with CYP3A4 inhibitors,
Ven can be restarted 2-3 days after the discontinuation
of the inhibitor.”” In our study, no statistically significant
difference was found between the history of fungal
infection in patients who used prophylactic antifungals
under AZA+Ven and those who did not. (Table 4)
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It was reported in the study of Abishek et al.'’ that 43%
of the patients were RR to the frontline HMA+Ven
combination, refractoriness was detected in 5
patients in our study (14.7%), but it must be taken
into consideration that 8 of 34 patients (23.5%) died
before the first response evaluation.

When the response rates of the patients were evaluated
in our study, CR+CRi was found to be 61% in the 1st
line group and 50% in the RR group (Table 5). In the
study of Abishek et al."” the CR+CRi rate was found
to be 73% and was reported to be 60% in the study
by DiNardo et al.’ in high-risk subgroups such as
secondary AML or with poor cytogenetics.

The time to reach the best response was determined as
a median of 4 months (minimum 1 month - maximum
5 months) for the patients who could be evaluated for
response and achieved CR/CRi in the 1st line group and
a median of 3 months (minimum 2 months - maximum
4 months) in the RR group. In the study of Pollyea et al.**
the median time to achieve the first response with the
AZA + Ven Combination was reported as 1.2 months.
The longer time to reach the best response in our
study was found to have occurred because the routine
of evaluating the response after the first cycle was not
established in the early periods when the HMA+Ven
combination was introduced into our center. The
fact that the first response evaluations of the patients
were made after the median 2.2 cycles (minimum
I-maximum 6 cycles) in our study might have caused
the failure to identify patients who achieved responses
in earlier cycles.

Concerns might be raised if morphological remission
is not achieved after the first cycle because a
very rapid response is expected from HMA+Ven
treatment. However, if a significant decrease in the
leukemic population is detected according to the
baseline blast percentage after the 1st cycle and if
Ven-based therapy is continued; BM examination
is recommended again after the 2»¢ cycle. There
are publications in the literature suggesting that if
remission is still not achieved after the second cycle,
success cannot be expected from the treatment and
another treatment must be initiated.'®'' However,
there are also publications reporting that the time
to reach the best response might be delayed under
AZA+Ven treatment. In the study conducted by
Winters et al., it was reported that the patients
receiving AZA+Ven treatment in the off-trial group
had the best response even after the 7t cycle. These
results might be encouraging for patients who are
frail and do not have many treatment options should
not immediately despair at the lack of response in
early cycles.
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Routine BM control must be performed after the 4t cycle
for patients with a response after the 1t or 274 cycle of
HMA+Ven treatment and every 6 months if there is no
suspicion of relapse.'*'®

In the management of myelosuppression in patients who
achieved remission after the first cycle but neutropenia
persists; recovery should be waited until the ANC reaches
>500/pl, with a maximum of 14 days from day 29. In case
of recurrent neutropenia, it was recommended to reduce
the duration of Ven for subsequent cycles to 21 days and/
or to reduce the dose of AZA, rather than to reduce the
Ven dose.

A 20.5-month follow-up in the Viale-A study showed
a significant increase in OS with combination therapy,
with a median OS was 14.7 months in the AZA+Ven
group and 9.6 months in the AZA+Placebo group (P
<.001)."” It was considered that the poor clinical history
of the patients might be among the reasons why OS was
found to be lower than the literature in our study. Five
of 34 patients (14.7%) had a history of solid malignancy
and 1 had a history of NHL. The fact that approximately
1/3 of patients have secondary AML is thought to lead to
poor response to treatment and poor OS outcomes. In
addition, the mean number of previous treatment lines
received by the patients in the RR group was 3 (min 1-max
6) and 41.7% patients had a history of ASCT. A decrease
in survival is an expected result as the risk factors of the
patients increase. In the study of Abishek et al."’ in which
29% of the patients were secondary AML and 81% of the
patients were in the adverse risk group according to ELN
Criteria, the median OS was 1.7 months in patients who
were primary refractory to HMA+Ven and 2.3 months in
relapsed patients.

Among the reasons why the response and survival rates
demonstrated by real-life data were inferior to the results
of clinical trials is the inclusion of patients with secondary
AML, prior HMA history, advanced cardiovascular
disease / heart failure, chronic obstructive pulmonary
disease requiring regular oxygen use, advanced renal
failure, active viral hepatitis, metabolic / immunological
disease or other active malignancy in the off-trial group.

We think that another possible reason for the low OS
found in our study is related to our tendency to use 200
mg dose of Ven in combination with antifungals in the
early years when AZA+Ven combination was included in
our clinical practice. The fact that only 9 (26.5%) of the
34 patients whose data were evaluated in our study were
able to receive 400 mg Ven, might have led to low efficacy
and results below the expected survival times. We think
that if the number of patients is larger and if the Ven dose
is not reduced unless absolutely necessary;, it is possible to
observe increased survival rates.
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Limitations of the Study

The limitations of the present study were the small
number of patients, the fact that the data were collected
retrospectively, the lack of standardization in the use
of antifungal prophylaxis, Ven doses and periods
of follow-up BM biopsies because the patients were
followed by different hematologists despite being in the
same center.

CONCLUSION

HMA+Ven combination appears to be a candidate to
become the standard treatment in the group of patients who
are not suitable for intensive treatment, with its rapid-onset
and sustainable efficacy and manageable AE spectrum.
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ABSTRACT

Aims: Acute cholangitis is a potentially fatal bacterial illness that poses a significant risk to patients if not promptly addressed,
despite the progress made in the field of diagnosis and treatment. Multiple laboratory and clinical data are employed in
assessing the severity and fatality rates associated with acute cholangitis. This study aimed to assess the predictive utility of
the ratio between elevated laboratory results and albumin levels in determining the severity of disease and mortality rates in
patients with cholangitis.

Methods: The study comprised a cohort of 471 individuals diagnosed with acute cholangitis, alongside a control group of
150 individuals without acute cholangitis. The patients' information was acquired by conducting a retrospective search of the
computerized database. The study collected data on the age, gender, routine laboratory parameters, concomitant disorders,
etiology of cholangitis, and outcomes (discharge or death) of all patients. The patients were categorized into three grades,
namely grade 1, grade 2, and grade 3, based on the severity of cholangitis, using the Tokyo 2018 standards as a reference.

Results: The study comprised a sample size of 621 people. Out of the whole sample size, 53.1% (330 individuals) were identified
as male. The study observed a broad range of ages (23-98) with a median age of 67 years, which was found to be greater in
the cholangitis group. Among the patients in the cholangitis group, a mortality rate of 6.8% (32 individuals) was observed.
A notable disparity was seen in all laboratory parameters between the two groups. The cholangitis group had greater levels
of albumin-related ratios, and there was a positive correlation observed between all ratios and the severity of the condition.
In deceased individuals, there were greater rates observed for variables other than the y-glutamyl transferase/albumin ratio
(GAR). The results of both univariate and multivariate regression analyses demonstrated a significant correlation between the
ratios of direct bilirubin to albumin (DBAR), international normalized ratio to albumin (IAR), neutrophil to albumin (NAR),
and mortality. Additionally, the study revealed that the mortality and severity of cholangitis could be predicted by all the
albumin-related ratios examined, particularly the INR/albumin ratio (IAR), as indicated by the ROC analysis.

Conclusion: It is posited that the utilization of albumin-related ratios, obtainable through routine laboratory testing, may
serve as an effective means to assess the severity of acute cholangitis and predict mortality rates associated with the condition.
Immediate biliary drainage is recommended for patients with elevated ratios.

Keywords: Acute cholangitis, albumin-related ratios, severity, mortality

INTRODUCTION

Acute cholangitis refers to a bacterial infection that
affects the biliary system, presenting a spectrum of
severity that may range from moderate symptoms like
jaundice, stomach discomfort, and fever to potentially
life-threatening complications such as septic shock.'
It continues to be a common clinical presentation
worldwide. Previously associated with fatality rates above
50%, despite improvements in diagnosis and treatment,
acute cholangitis remains a significant and potentially life-
threatening condition in the absence of intervention.””’
A bile and biliary tract blockage that results in systemic

Corresponding Author: Bayram Yesil, drbyesil@gmail.com
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inflammation is the cause of acute cholangitis, also defined
as ascending cholangitis. Stones, pancreatic and biliary
cancers, stents, and strictures may induce biliary tract
obstruction.”* The most common cause of acute cholangitis
is choledocholithiasis.” Again, it has been reported that
1% to 5% of this picture develops following endoscopic
retrograde  cholangiopancreatography (ERCP).° An
obstruction in the biliary tract leads to impaired bile
flow to the small intestine and causes bile stasis. This bile
stasis causes the proliferation of bacteria that either enter
the biliary tract from the intestine or reach the biliary

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.
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tract via the portal venous system.” The key elements of
treatment in acute cholangitis are antimicrobial therapy
and biliary decompression.”” Early intervention is crucial
in the management of grade 3 cholangitis in order to
minimize the risk of catastrophic consequences.” However,
cholangitis occurs for a wide variety of reasons and with
different severity, and many factors may influence survival
in patients with acute cholangitis.”

Although the severity of cholangitis has been assessed
using a variety of criteria up to this point, a systematic
method was not established until the Tokyo guidelines were
released. The Tokyo Guidelines were produced in 2007 and
were the first published set of diagnostic criteria backed
by clinical, laboratory, and imaging research. Imaging
results showing blockage as well as observations related
to cholestasis and systemic inflammation were taken into
account while formulating these criteria. Furthermore,
using laboratory data such as white blood cells (WBC),
c-reactive protein (CRP), international normalized ratio
(INR), and albumin, a system evaluating the severity of the
condition was devised using the Tokyo standard.”

WBC, neutrophils, and CRP increase in the presence of an
infection. When the biliary tract is obstructed, bilirubin
and glutamyl transferase (GGT) levels increase. On the
other hand, albumin levels, which is a negative acute-
phase reactant, decrease in the presence of inflammation.
° In this study, we investigated the predictive value of the
ratio of increased laboratory parameters to albumin in
terms of the severity of cholangitis and mortality. Many
studies have been conducted on the clinic, diagnosis, and
treatment of cholangitis. With this study, we would like to
contribute to the accumulation of knowledge in this field.

METHODS

The study was carried out with the permission of Batman
Training and Research Hospital Scientific Researches
Ethics Committee (Date: 24.01.2023, Decision No: 336).
All procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of
Helsinki.

The study included 471 patients who underwent ERCP
with the diagnosis of cholangitis at Batman Diinya
Hospital between January 2010 and December 2022, and
as a control group, 150 patients who underwent ERCP for
biliary stent revision and did not have a cholangitis clinic
in the same period. Information about the patients was
obtained through a retrospective search of the electronic
database. Age, gender, routine laboratory parameters,
comorbid diseases, etiology of cholangitis, and discharge
or death of all patients were recorded. Urea/albumin
(UAR), INR/albumin (IAR), GGT/albumin (GAR),
neutrophil/albumin (NAR), CRP/albumin (CAR), and
direct bilirubin/albumin (DBAR) ratios were calculated

by formulating in the SPSS program. In the Tokyo
guideline, acute cholangitis is classified as grade 1, grade
2, and grade 3, and early bile drainage is recommended
as the severity increases. In the present study, the Tokyo
2018 guideline was taken as a reference. Therefore,
patients were grouped into grade 1, 2, and 3 according to
the severity of cholangitis.

All patients older than 18 years of age, male and female,
of both sexes, diagnosed with acute cholangitis and with
routine laboratory parameters, were included in the study.
Exclusion criteria were the absence of routine laboratory
parameters, the presence of concomitant pancreatitis, a
focus of infection other than cholangitis, the presence of
any acute or chronic disease that would prolong the INR
value other than cholangitis, and/or a history of drug use.
Patients who had elevated WBC and CRP levels without
cholangitis findings and underwent stent revision were
excluded from the control group.

Statistical Analysis

The patient data obtained during the investigation were
analyzed using the IBM Statistical Package for the Social
Sciences (SPSS 25.0-IBM, NY, USA) software for Windows
version 25.0. Descriptive statistics were provided in the
form of frequency and percentage for categorical data, and
median, minimum, and maximum for continuous data.
The data's adherence to the Gaussian distribution was
assessed using the Kolmogorov-Smirnov test. Intergroup
comparisons were conducted using the Mann-Whitney
U-Test for two groups, the Kruskal-Wallis H-Test for more
than two groups, and the Chi-Square or Fisher's Exact Test
for comparing categorical variables. A logistic regression
analysis was employed to ascertain whether the escalation
in rates constituted a risk factor for mortality. A receiver
operating characteristic (ROC) analysis was conducted to
evaluate the discriminatory potential of the ratio values in
relation to disease severity and survival. Subsequently, a
ROC curve was generated to visually represent the results.
Spearman's correlation analysis was employed to assess
the association between ratio values and disease severity.
Statistical significance was attributed to the results when
the p-value was below the threshold of 0.05.

RESULTS

A total of 621 participants, including 471 with cholangitis
and 150 in the control group, were included in the study.
Of these, 53.1% (330) were male. There was a wide age
distribution (23-98), with a median age of 67 years. In
the cholangitis group, 6.8% (32) of patients died. The
distribution of demographic and clinical findings among
the participants is given in Table 1. No statistically
significant relationship is found between the groups
in terms of gender distribution (p>0.05). There was a
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statistically significant difference between the two groups  The results of the analyses evaluating whether there was
in terms of age distribution (p<0.05). The mean age of the a difference between albumin-related ratios according
cholangitis group was higher than the mean age of the to the severity of cholangitis in the patients included in
individuals in the control group. There was a statistically ~ the study are shown in Table 2. A statistically significant
significant difference between the two groups in all difference was found between the groups in terms of
laboratory parameters (p<0.05). ratios (p<0.001).

Table 1. Distribution of demographic and clinical findings of the patients

Characteristics (N=621) n (%) o?l)\slagd(il:: ?i/lli)n—Max) n (%) f):l(') thzgliéﬁz(llvlsiolz—Max) n (%():l(l)(t)'lltf?egci’i[;;(?l\i‘illz}lz/[ax) p-value

Gender 0.147
Male 330 (53.1) 72 (48) 258 (54.8)
Female 291 (46.9) 78 (52) 213 (45.2)

Age, year 67 (23-98) 61 (23-87) 69 (26-98) <0.001

Cholangitis Severity NA
Control 150 (24.2) 150 (100) NA
Grade 1 (Mild) 200 (32.2) NA 200 (42.5)
Grade 2 (Moderate) 112 (18) NA 112 (23.8)
Grade 3 (Severe) 159 (25.6) NA 159 (33.7)

Cholangitis Source
Hospital related NA NA 183 (38.9)
Community-sourced NA NA 288 (66.1)

Cholangitis Etiology <0.001
Benign 500 (80.5) 141 (94) 359 (76.2)
Malignant 121 (19.5) 9 (6) 112 (23.8)

Comorbidity 0.001
Yes 536 (86.3) 117 (78) 419 (89)
No 85 (13.7) 33 (22) 52 (11)

Latest Status <0.001
Alive 589 (94.8) 150 (100) 439 (93.2)
Deceased 32(5.2) 0(0) 32 (6.8)

Lab
Glucose (mg/dl) 113 (25-795) 99 (65-321) 117 (25-795) <0.001
Urea (mg/dl) 36 (10-232) 30 (10-73) 39 (12-232) <0.001
Creatinine (mg/dl) 0.89 (0.36-5.90) 0.76 (0.48-1.90) 0.95 (0.36-5.90) <0.001
AST (U/L) 99 (7-2235) 25 (7-728) 122 (7-2235) <0.001
ALT (U/L) 108 (5-1359) 31.5 (5-899) 134 (6-1359) <0.001
GGT (U/L) 340 (9-2374) 77 (9-1514) 419 (16-2374) <0.001
ALP (U/L) 246 (21-2066) 120 (21-867) 287 (45-2066) <0.001
Total Protein (g/dl) 6.60 (3.69-9.10) 6.90 (4.80-8.60) 6.50 (3.69-9.10) <0.001
Albumin (g/dl) 3.90 (1.90-5.00) 4.30 (3.20-5.00) 3.70 (1.90-4.90) <0.001
Total Bilirubin (mg/dl) 3.60 (0.20-30.36) 0.80 (0.2-17.76) 4.40 (0.40-30.36) <0.001
Direct Bilirubin (mg/dl) 2.50 (0.07-23.23) 0.30 (0.07-15.11) 3.10 (0.1-23.23) <0.001
INR 1.14 (0.89-3.13) 1.02 (0.89-2.20) 1.2 (0.90-3.13) <0.001
WBC (ul) 9820 (2310-54770) 6870 (3550-9920) 11850 (2310-54770) <0.001
Neutrophil (ul) 7730 (1560-50150) 4010 (1800-7510) 10000 (1560-50150) <0.001
Lymphocyte (pl) 1100 (90-9970) 1860 (960-3900) 800 (90-9970) <0.001
Hemoglobin (g/dl) 12.7 (7.1-17.6) 13.1 (9.4-16.0) 12.6 (7.1-17.6) 0.001
PLT (ul) 230 (20-723) 273.50 (65-512) 216 (20-723) <0.001
CRP (mg/L) 62.30 (0.8-400.80) 3.20 (0.80-9.75) 91.00 (3.00-400.80) <0.001
UAR 9.25(2.10-110.53) 7.17 (2.10-18.72) 10.54 (2.55-110.53) <0.001
GAR 93.80 (2.08-629.45) 19.70 (2.08-344.09) 114.73 (4-629.45) <0.001
DBAR 0.66 (0.02-9.16) 0.06 (0.02-3.46) 0.86 (0.02-9.16) <0.001
IAR 3.00 (1.86-15.81) 2.37 (1.86-4.49) 3.28 (1.88-15.81) <0.001
NAR 2.08 (0.42-20.90) 0.97 (0.42-1.72) 2.73 (0.43-20.90) <0.001
CAR 16.68 (0.16-200.64) 0.83 (0.16-2.73) 24.18 (0.64-200.63) <0.001

UAR: Urea/albumin ratio, GAR: GGT/albumin ratio, DBAR: Direct Bilirubin/albumin ratio, IAR: INR/albumin ratio, NAR: Neutrophil/albumin ratio, CAR: CRP/albumin ratio
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Table 2. Distribution of rates according to cholangitis severity

Control Cholangitis Severity P

Grade 2 Grade 3
Median (Min-Max) Median (Min-Max)

Grade 1
Median (Min-Max)

UAR 7.17 (2.10-18.72) 8.31 (2.71-29.38) 11.02 (2.55-42.29) 17.09 (4.13-110.53) <0.001
GAR 19.70 (2.08-344.09) 114.88 (4-629.45) 137.77 (4.65-560.24) 94.57 (9.46-558.33) <0.001
DBAR 0.06 (0.02-3.46) 0.55 (0.002-9.16) 1.09 (0.14-6.85) 1.10 (0.14-9.13) <0.001
IAR 2.37 (1.86-4.49) 2.82 (1.88-6.32) 3.22 (2.17-5.86) 4.50 (2.22-15.81) <0.001
NAR 0.97 (0.42-1.72) 1.90 (0.58-8.24) 3.43 (0.43-11.03) 3.86 (0.64-20.9) <0.001
CAR 0.83 (0.16-2.73) 15.08 (0.73-23.5) 23.99 (0.64-93.08) 45.17 (0.80-200.63) <0.001

UAR: Urea/albumin ratio, GAR: GGT/albumin ratio, DBAR: Direct Bilirubin/albumin ratio, IAR: INR/albumin ratio, NAR: Neutrophil/albumin ratio, CAR: CRP/albumin ratio

The analysis, which evaluated the relationship between
the rates of patients and disease severity, is presented
in Table 3. It is seen that there is a positive linear
relationship between ratios and disease severity. A
low-level positive correlation was found for GAR, a
moderate level for UAR, DBAR, and IAR, and a strong
positive correlation for NAR and CAR.

Table 3. Correlation analysis results between ratios and disease
severity

UAR GAR DBAR IAR NAR CAR
Spearman's Correlation
Severity

r L1740 356%F  .628%F  .696**  .706**  .749%*

P 0.000 0.000 0.000 0.000 0.000 0.000

N 621 621 621 621 621 621
UAR: Urea/albumin ratio, GAR: GGT/albumin ratio, DBAR: Direct Bilirubin/albumin
ratio, IAR: INR/albumin ratio, NAR: Neutrophil/albumin ratio, CAR: CRP/albumin
ratio

The analysis comparing albumin-related ratios
between discharged and exited patients is shown in
Table 4. It was found that there was a statistically
significant difference between the groups for UAR,
DBAR, IAR, NAR, and CAR (p<0.001), but not for
GAR (p = 0.344).

Table 4. Distribution of ratios by outcome variable

Alive Exitus

Median (Min.- Maks.) Median (Min.- Maks)  ©
UAR 10.00 (2.55-110.53) 25.66 (4.17-86.98) <0.001
GAR 117.50 (4.00-629.45) 105.06 (15.65-558.33)  0.344
DBAR 0.82 (0.24-9.16) 2.48 (0.24-9.13) <0.001
IAR 3.23(1.88-9.90) 5.48 (2.80-15.81) <0.001
NAR 2.66 (0.43-13.76) 5.31 (0.63-20.90) <0.001
CAR 23.40 (0.64-200.63) 43.64 (4.51-142.61) 0.001
UAR: Urea/albumin ratio, GAR: GGT/albumin ratio, DBAR: Direct Bilirubin/albumin
ratio, IAR: INR/albumin ratio, NAR: Neutrophil/albumin ratio, CAR: CRP/albumin
ratio

The results of the analysis evaluating whether high rates
are a risk factor for mortality in patients with cholangitis
are shown in Table 5. It was determined that high
UAR, DBAR, IAR, NAR, and CAR were risk factors for
mortality in univariate analysis. When the parameters
that showed a significant difference in univariate

analysis were re-evaluated in multivariate analysis, it was
determined that a 1-unit increase in DBAR, IAR, and
NAR increased mortality by 1.36, 1.45, and 1.16 times,
respectively (p<0.05).

Table 5. Univariate and multivariate analysis of rates as mortality

risk factors

Odds Univariate Odds Multivariate

ratio 95% Cl ratio 95% Cl
UAR 1.053 1.032-1.075 <0.001 1.019 0.994-1.045 0.141
GAR 1.000 0.997-1.004 0.897
DBAR 1.660 1.396-1.975 <0.001 1.363 1.108-1.676 0.003
IAR 1.785 1.487-2.143 <0.001 1.458 1.123-1.892 0.005
NAR 1.353 1.213-1.510 <0.001 1.165 1.008-1.345 0.038
CAR 1.017 1.007-1.027 0.001 0.897 0.972-1.002 0.095
UAR: Urea/albumin ratio, GAR: GGT/albumin ratio, DBAR: Direct Bilirubin/albumin
ratio, IAR: INR/albumin ratio, NAR: Neutrophil/albumin ratio, CAR: CRP/albumin
ratio

The results of the ROC analysis performed to examine
the differential effect of the ratios according to the
mortality status of the patients are shown in Graphic
1. The area under the curve shows the statistical
significance of the discrimination ability of the
diagnostic test. In the present study, the highest value
was found for IAR (84%), and an IAR >3.89 predicts
mortality at a good level.

ROC Curve

10 ﬂﬁ'
J_J' " Source of the
i Curve
i UAR

—GAR
DBAR
IAR
NAR
CAR
Reference Line

Sensitivity

04 08 08 10

1 - Specificity

Graphic 1. ROC Analysis of Ratios by Mortality. UAR: Urea/
albumin ratio, GAR: GGT/albumin ratio, DBAR: Direct Bilirubin/
albumin ratio, TAR: INR/albumin ratio, NAR: Neutrophil/albumin
ratio, CAR: CRP/albumin ratio
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The results of the ROC analysis performed to examine
the differential effect of the ratios according to severe
cholangitis are shown in Graphic 2. The highest area
under the curve was found for TAR (84%), and an IAR
>3.46 was a good predictor of severe cholangitis.

ROC Curve
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Graphic 2. ROC Analysis of Ratios by Severe Cholangitis. UAR:
Urea/albumin ratio, GAR: GGT/albumin ratio, DBAR: Direct
Bilirubin/albumin ratio, IAR: INR/albumin ratio, NAR: Neutrophil/
albumin ratio, CAR: CRP/albumin ratio

DISCUSSION

Acute cholangitis is a potentially fatal bacterial illness
that poses a significant risk to patient health if not
promptly addressed, notwithstanding the progress
made in the field of diagnosis and treatment.” Biliary
blockage can arise from several benign and malignant
etiologies, encompassing pancreatic and biliary cancers,
biliary stents, biliary strictures, and notably, the presence
of stones.” Numerous research investigations have
been undertaken to ascertain the extent of severity
and fatality associated with cholangitis."”'* The Tokyo
Guideline is extensively employed in the management
of acute cholangitis. The Tokyo guidelines classify acute
cholangitis into three grades: grade 1, grade 2, and grade
3. As the severity of the condition escalates, the guidelines
advocate early biliary drainage.”

In the assessment of acute cholangitis, laboratory
indicators such as bilirubin, alkaline phosphotase
(ALP), gamma-glutamyl transferase (GGT), alanine
aminotransferase (ALT), and aspartate aminotransferase
(AST) are employed to detect cholestasis-related
elevations. These parameters are utilized alongside
systemic inflammation markers including fever, elevated
white blood cell count, and C-reactive protein (CRP)
levels. Furthermore, the grading of cholangitis severity
also takes into account elevated levels of bilirubin,
decreased levels of albumin, increased white blood cell
count, and indications of systemic organ failure. Patients
diagnosed with acute cholangitis are deemed to have
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hepatic failure if their International Normalized Ratio
(INR) exceeds 1.5. Similarly, renal failure is established
if the patient's creatinine levels surpass 2 mg/dl. The
individuals in question are classified as having severe
cholangitis.” Individuals diagnosed with acute cholangitis
who do not undergo biliary drainage will experience
elevated levels of systemic inflammatory markers and
cholestasis measures, irrespective of the plasma half-
life. Furthermore, there is an elevated probability of
experiencing organ failure. This study aimed to assess
the ability of laboratory parameter ratios, including
CRP, direct bilirubin, GGT, neutrophils, urea, and INR,
to predict disease severity and death in patients with
cholangitis. These laboratory parameters are known to
increase in individuals with cholangitis, while albumin,
a negative acute phase reactant, is expected to decrease.

The rates pertaining to albumin have been investigated in
various pathological conditions. The association between
disease activation and the CRP/albumin ratio was
demonstrated in a study including individuals diagnosed
with inflammatory bowel disease.”” In a study conducted
by Behera et al.’® it was discovered that there exists an
association between the ratio of C-reactive protein (CRP)
to albumin and the prognosis of patients with acute
pancreatitis. In their study, Sahiner et al."” investigated
the relationship between mean platelet volume/albumin
(MAR) and the severity of cholangitis. Their findings
revealed a significant link between the severity of
cholangitis and MAR. The findings of our investigation
indicate a notable correlation between the CRP to
albumin ratio (CAR) and both illness severity and fatality
rates. Similarly, a significant association was identified
between the urea-to-albumin ratio (UAR) and both the
disease severity and mortality rate. In the literature, UAR
was evaluated as a promising marker for predicting 28-
day mortality in a study supporting our finding."* Despite
the identification of a statistically significant association
between GAR and the severity of acute cholangitis, our
correlation analysis revealed a poor link between these
variables. There was no statistically significant link seen
between the variable of interest, GAR, and the outcome
measure of mortality.

While there is a lack of existing literature examining
the specific relationship between the DBAR and the
severity and mortality of acute cholangitis, there is data
suggesting that the bilirubin/albumin ratio is correlated
with mortality in patients admitted to intensive care
units.”” Similarly, IAR and NAR have not been studied
in acute cholangitis. According to a study conducted
by Cekmen et al.”’ it was shown that NAR has potential
utility in the diagnostic assessment of acute appendicitis.
The present investigation revealed a notable association
between the three ratios and both the severity of acute
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cholangitis and death. Furthermore, regression analysis
demonstrated that DBAR, IAR, and NAR were associated
with a 1.36-fold, 1.45-fold, and 1.16-fold increase in
mortality, respectively.

In the current investigation, a ROC analysis was
conducted to assess the varying impact of the ratios on
mortality and severe cholangitis. The results revealed that
the IAR exhibited the highest area under the curve (AUC),
indicating its superior predictive ability. Specifically,
an IAR value greater than 3.89 was associated with
mortality, while a value exceeding 3.46 was indicative of
severe cholangitis, both at a satisfactory level of accuracy.

Despite certain limitations, such as its retrospective
nature and the absence of healthy volunteers in the
control group, the current investigation is believed
to possess notable merits. These include a substantial
sample size and the novel assessment of various
albumin-related parameters in the context of acute
cholangitis. As a result, these strengths are expected to
make a valuable contribution to the existing body of
literature.

CONCLUSION

Upon comprehensive examination of the present
study data in conjunction with existing research,
it is our contention that the utilization of albumin-
related ratios derived from fundamental laboratory
tests (namely UAR, DBAR, IAR, and NAR in the
context of the present study) is warranted to assess
the severity of acute cholangitis and predict mortality
rates associated with this condition. Immediate
biliary drainage should be administered to patients
with elevated ratios.
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ABSTRACT

Aims: This study aims at collecting data on the morphology of the face during its development in order to get detailed
information on the neighboring structures and its variations using anatomical dissections and obtain normal morphometric
values of the face growth and human fetuses during the 1st, 2nd and 3rd trimester.

Methods: This study was performed on spontaneously aborted 97 fetuses (49 males, 48 females) (11 first trimester, 63 second
trimester and 24 third trimester) that have no observable congenital malformations or maternal history of risky pregnancy.
The fetuses were taken from a Gynecology Department of a School of Medicine and a Maternity Hospital in Konya. Thirteen
direct facial anthropometric measurements were performed on 97 volunteers. The data obtained were compared with the data
of previous studies.

Results: Means and standard deviations of the parameters in regard to gestational weeks and trimesters were calculated. A
significant correlation was observed between all parameters and gestational age (p<0.05). There were also significant differences
between sexes for any of the parameters (p<0.05). All measurements were determined to be greater in male fetuses than female
fetuses except for en-gn, sn-gn, sa-sba and ex-en.

Conclusion: The data acquired in this study is expected to help other studies on face anomalies, pathologies and variations in
addition to diagnoses and treatments of such conditions conducted in anatomy, pathologic anatomy (feto pathology), forensic
medicine, medical imaging, obstetrics and pediatrics.

Keywords: Face, development, morphometry, fetus

INTRODUCTION

Chantal index and circumference-interorbital
index acquired from the measured parameters are
also essential tools for anatomists and cranio facial
surgeons."” Craniofacial dimensions may be identified
by a single gene, gene groups or environmental
factors.” For diagnosis of certain anomalies and
syndromes, abnormal facial features such as
telechantus, ocular hypertelorism or hypotelorism are
taken into account by many clinicians, geneticists and

have a significant effect on a person’s smile and overall
facial aesthetics.® The lips become thinner as people
age and the wet line moves caudally, oral commissure
also begins to downturn with advancing age.” Almost
all measurements demonstrate a downward trend

after the fifth or sixth decade of life."’

Since there was no systematic study on facial
morphometric measurements, this study was desired to
be performed. The study is expected to provide valuable

maxillofacial surgeons. The measurement becomes
stable by the time it reaches adult levels in the mid-to
late twenties.*’

The face is separated into three parts; upper, middle
and lower thirds. The basic aesthetic feature of the
lower third is created by lips, especially the upper
lip has a significant effect mainly on the aesthetic
judgment of the face.® The size and curvature of
the exposed red lip surface is liable to substantial
individual, gender and ethnic variations.” Lips and
their relationship with the position of anterior teeth

Corresponding Author: Isik Tuncer, ituncer42@gmail.com
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information to the forensic odontologists, plastic surgeons
and the forensic experts. That is, it can be beneficial for
cosmetic correction and identification.

METHODS

The study was carried out with the permission of
Selcuk University Meram Faculty of Medicine Clinical
Researches FEthics Committee (Date: 27.06.2008,
Decision: 2008/171). All procedures were carried out in
accordance with the ethical rules and the principles of
the Declaration of Helsinki.
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This study was conducted on human fetuses aged between
7 and 37 weeks of gestation (crown rump length [CRL]).
Measurements were made on 97 fetuses. The fetuses were
detected with immersion method using %10 formalin in the
fetus collection of Necmettin Erbakan University, Meram
Faculty of Medicine, Anatomy Department in 2016-2017.

Fetuses were grouped in accordance with their
gestational ages: Groupl (first trimester), group 2
(second trimester) and group 3 (third trimester)
included fetuses aged 7-12 weeks, 13-25 weeks and 26-
37 weeks, respectively. A digital compass sensitive to
0.01 mm was used for the measurements.

The vertical measurements are as follows'* (Figure 1):

Forehead
height Il

Lower
face
height

Nose
length

Lower
face
height

Figure 1. Vertical measurements (11): a; special head height [vertex-
endocanthion (v-en)], special face height [endocanthion-gnathion
(en-gn)], b; forehead height II [trichion-nasion (tr-n)], nose length
[nasion-subnasale (n-sn)], lower face height [subnasale-gnathion (sn-
gn)], ¢; height of calvaria [vertex-trichion (v-tr)], fore head height I
[trichion-glabella (tr-g)], special upper face height [glabella-subnasale
(g-sn)], lower face height [subnasale-gnathion (sn-gn)], d; nose length
[nasion-subnasale (n-sn)], ear length [supraaurale-subaurale (sa-sba)].

The head:

o Height of calvaria (vertex-trichion) (v-tr),

« Forehead height I (trichion-glabella) (tr-g),

« Forehead height II (trichion-nasion) (tr-n),

« Special head height(vertex-endocanthion) (v-en),

The face:

« Special face height (endocanthion-gnathion) (en-gn),
« Special upper face height (glabella- subnasale) (g-sn ),
« Lower face height (subnasale-gnathion) (sn-gn),

The ear:
o Ear length (supraaurale-subaurale) (sa-sba),
The horizontal measurements are as follow (Figure 2):

The orbits:

o Left eye fissure length (exocanthion-endocanthion)
(ex-en),

« Intercanthal distance (endocanthion-endocanthion)
(en-en),

The nose:

o Nose width (alare-alare) (al-al),
« The labio-oral region:
o Mouth width (cheilion-cheilion) (ch-ch).

Figure 2. Horizontal measurement (11): right eye fissure length

[exocanthion-endocanthion  (ex-en)],  intercanthal  distance
(endocanthion-endocanthion (en-en)], nose width [alare-alare (al-
al)], mouth width [cheillion-cheillion (ch-ch].

Statistical Analysis

SPSS 20.0 (IBM Inc., Chicago, IL, USA) software was used
for the analyses of the study. Descriptive statistics were
presented as frequencies and percentages for categorical
variables, and mean+SD for numerical variables in addition
to percentile values. Continuous variables were examined
for normality by Kolmogorov-Smirnov method. Student
t-test was employed for two independent samples, and the
analysis of variance was employed for several independent
samples. Pearson correlation coefficients were calculated
between measurements and gestational age. P<0.05 was
considered statistically significant as 5% Type-I error.

RESULTS

A total of 98 fetuses were included in the study. The
sex ratios were close to each other and the proportion
of males was 51% (n=50). Trimester rates for fetuses
were 224 trimester (64.3%), 3™ trimester (24.5%) and
1t trimester (11.2%), respectively. Gestational ages were
between 8 and 28 weeks. The average age in male fetuses
was 19.67+7.29 weeks, 16.66+5.85 weeks in female
fetuses and 18.18+6.75 weeks in general.

Values measured from fetuses were compared between
genders. En-gen (p=0.013) and tr-r (p=0.012) were found to
differ significantly between genders. Both measured values
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were significantly higher in male fetuses. However, although
the measurement result of r-sn was higher in male fetuses, the
difference between genders was not statistically significant
(p=0.115). Sn-gn, tr-g, g-sn and ex-en measurement results
were also significantly higher in male fetuses. Sa-sba, en-
en, al-al and ch-ch measurement results did not differ
significantly between gender groups (Table 1).

Table 1. Measurement results according to gender

Male (n=50) Female (n=48)
Measurements
Mean+SS

en_gn  mm 29.15+12.36 23.79+8.33 0.013*
tr_r mm 22.58+9.79 17.97+7.42 0.012*
r_sn mm 15.05+6.0 13.26+5.58 0.115
sn_gn mm 20.46+7.93 16.8+5.25 0.008*
tr g mm 19.17+7.87 14.77+5.8 0.002*
g_sn mm 16.59+6.1 14.11+5.68 0.041*
sa_sba mm 17.58+9.07 15.13+6.31 0.109
ex_en mm 13.08+5.88 10.67+3.87 0.020*
en_en mm 13.294+5.12 11.6+4.15 0.076
al_al mm 12.98+4.99 11.53+5.09 0.140
ch_ch mm 16.03+5.98 14.58+5.65 0.231
*: significant at 0.05 level according to Independent Sample t-test

Comparisons of measurement for trimester periods
are presented in Table 2. All measurements differed
significantly between periods (p <0.001). All of the
measurements increased in proportion to the trimester
period (Figure 3). Comparing all measurements with
respect to trimester periods in terms of gender difference,
all mean values between the periods were found to be

Table 3. Descriptive measures according to trimester periods according

significantly different. Measurement values of the face
increased in both male and female fetuses in proportion
to trimester periods (p <0.001). In addition, the mean,
minimum, maximum and quartile (25, 50%* and 75t
percentile) values for all morphometric measurements in
terms of gender difference are presented in Table 3. All
morphometric measurement values correlated positively
and significantly with gestational age (week) in terms of
gender difference. The highest correlation in male fetuses
belonged to sa-sba (r=0.973). The lowest correlation was
found between al-al and gestational week (r=0.746). In
female fetuses, the highest correlation was found to be
r-0903 with en-gn and the lowest correlation was r=0.750
with al-al measurements.

Table 2. Measurement results for Trimester periods

1t trimester 274 trimester 374 trimester
(n=11) (n=63) (n=24) p
Mean+SS

en_gn 12.31+2.81 23.76+5.25 40.31£10.23  <0.001*
tr_r 10.14+£1.97 18.18+5.7 30.6+8.83 <0.001*
r_sn 5.6+1.42 13.2+3.92 20.67+4.42 <0.001*
sn_gn 9.38+2.25 17.23+£3.94 26.7+6.81 <0.001*
tr_g 8.78+1.59 15.25+4.6 25.43+6.96  <0.001*
g sn 5.99+1.9 14.47+3.85 22.05+4.4 <0.001*
sa_sba 7.35+1.69 14.15+4.56 26.39+6.96  <0.001*
ex_en 5.48+1.05 10.87+2.6 17.53+£6.0 <0.001*
en_en 7.02+£1.55 11.37+3.16 17.81+4.34 <0.001*
al_al 4.75%£1.27 11.77+3.98 17.03+3.66 <0.001*
ch_ch 7.43£1.61 14.33+3.62 21.34+5.64 <0.001*
*: significant at 0.05 level according to One-way ANOVA test with Tukey HSD post-
hoc test showing that every trimester period is significantly different from others

15t trimester 2nd trimester 3rd trimester 5 Min-Max P25-P50-P75
Mean+SS

Male
en_gn 9.95+0.92 23.18%5.0 43.51+10.11 <0.001* 9.3- 56.7 20.47-26.6-36.8
trr 11.7+0.42 18.14%5.17 32.8+£9.43 <0.001* 11.0- 50.5 14.97-20.4-28.8
r_sn 6.15+1.2 12.37+3.64 21.54+4.38 <0.001* 5.3- 26.6 10.02-13.6-20.27
sn_gn 7.4+0.57 16.84+3.64 29.34+6.58 <0.001* 7.0- 38.7 14.7-19.4-24.2
tr_g 10.1+1.13 15.42+4.0 27.8+6.98 <0.001* 7.0- 39.3 13.0-18.55-22.9
g _sn 6.95+0.07 13.97£3.7 23.03+4.7 <0.001* 6.9- 28.6 11.35-15.85-20.02
sa_sba 7.05£0.07 13.13+4.44 27.8+7.73 <0.001* 6.7- 39.1 10.92-15.0-22.47
ex_en 5.8+£0.57 10.64+2.09 18.86+6.96 <0.001* 5.4- 31.0 9.3-11.9-14.5
en_en 7.35+0.49 11.12+3.18 18.38+4.73 <0.001* 6.7-24.1 9.5-12.5-17.0
al_al 5.5£1.13 11.01+3.45 17.86+3.93 <0.001* 4.7-23.7 8.97-11.8-16.8
ch_ch 8.4+1.7 13.37+3.24 21.97+5.65 <0.001* 7.2-32.0 12.1-14.75-18.7

Female
en_gn 12.83+2.84 24.35+5.51 33.9+7.36 <0.001* 8.9-47.1 17.47-24.4-28.02
trr 9.79+2.02 18.23+6.28 26.19+5.71 <0.001* 5.8-37.6 12.3-15.8-22.3
r_sn 5.48+1.49 14.06+4.08 18.91+4.21 <0.001* 3.6- 28.9 9.05-12.8-17
sn_gn 9.82+2.25 17.63+4.25 21.43+3.44 <0.001* 6.6- 26.2 12.45-16.0-21.82
tr_g 8.49+1.57 15.07£5.21 20.68+4.02 <0.001* 6.0- 29.0 9.52-13.0-17.95
g_sn 5.78+2.06 14.99+4.0 20.1+3.1 <0.001* 3.4-26.0 10.1-14.8-18.2
sa_sba 7.41+1.89 15.19+4.51 23.58+4.2 <0.001* 4.9-32.3 10.0-14.6-21.3
ex_en 5.41+1.15 11.11+3.06 14.89+1.56 <0.001* 4.0-17.9 7.1-10.55-14.2
en_en 6.94+1.71 11.64+3.18 16.65+3.43 <0.001* 4.0- 19.7 8.55-11.2-14.3
al_al 4.59+1.3 12.55+4.37 15.39+2.51 <0.001* 2.4-21.2 7.65-11.8-14.7
ch_ch 7.21£1.61 15.4+3.77 20.09+5.79 <0.001* 5.0- 29.0 10.0-14.45-17.85

*: significant at 0.05 level according to One-way ANOVA test with Tukey HSD post-hoc test showing that every trimester period is significantly different from others
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Figure 3. Fetus face measurements according to gender

DISCUSSION

Age, gender, race, climate and regional conditions
cause body sizes to vary. The most important part of
this variation is the facial area. The eyes are the parts of
the face that have the most distinctive characteristics.
Parameters related to the eyes play an important role
in the diagnosis and the treatment of some anomalies
and syndromes, in treatment of abnormal appearance
such as hypertelorism, hypotelorism and telecanthus
by many clinicians, geneticists and the plastic surgeons,
in eyeglasses production and in setting physical
anthropologic standards.'""

Lately, craniofacial anthropometry has developed
into a crucial tool benefitted by geneticists, opticians,
anthropologists, forensic medicine specialists and
reconstructive surgeons. Direk, Deniz Uslu et al."* observed
a significant decrease in the nasoprontal angle with age in
measurements of the orbital region. When the studies on
different races were compared, the narrowest nasofrontal
angle was identified as 134.” in North American Caucasians
and the widest nasofrontal angle was identified as 149.2 in
Direk, Deniz Uslu et al."*'° study.

As in other parts of the body, the external nose, head
and face develop rapidly during adolescence. Knowing
the pattern of development and timing of maturity
are of great importance to set the best time for the
reconstruction nasal deformities. Farkas, Hreczko, Koral
et al. (1981) observed that the width and height of the
nose basically stopped growing at the age of 12 in women
and 14 or 15 in men, and that the size and shape of the
external nose changed less after maturity."” We conducted
an anthropometric study on selected normal young Han
Chinese between 17 and 24 years old in order to provide
reliable reference data during reconstruction of secondary
nasal deformity after cheiloplasty, nasal reconstruction
and repair of nasal defects and rhinoplasty in adults for
Chinese population.

Anthropologists have stated that various nasal shapes
and sizes emerged from the evolutionary adaptation of
the nose to climate. According to Negus, populations
adjusted to dry environments are inclined to have wide and
protruding external noses, downwardly directed nostrils,
and narrower skeletal apertures.'” It is believed that these
features induce turbulence to nasal airflow and that they
maximize filtration and humidification of air within nasal
passages. On the contrary, the ones who have smaller and
flatter external nares, more anteriorly directed nares and
shorter pyriform apertures are more effectively adapted to
humid environments. These findings are also in line with
our study conducted on people from West India mostly
involving subjects from Rajasthan who have large external
nares with downwardly directed nasal tips and subjects
from the Himalayan region who have flatter noses with
more anteriorly directed nares and shorter nasal apertures.

To consider objective factors in external nose
reconstruction, systematic anthropometric methods
are commonly used for measuring the soft tissue of the
external nose before surgery. Preoperative evaluation and
surgical planning should be carried out according to the
shapes of face, mouth, eyes and body, while also referring
to the measurement values of the normal population
in the same gender and ethnic to decide the degree of
reconstruction and the morphology of implant and
objectively guide the actual surgery.'®

Faces with four equal sections of the profile canon were not
found in either of the populations. Among the variations of
this canon, the height of the calvaria was smaller than the
special upper and lower face heights in the majority of the
other study group.”” However, in our population the height
of the calvaria while also smaller than the upper face height
was greater than the lower face height. The upper face height
was smaller than the lower face height in both populations.
The most striking difference was that the forehead height
I was smaller than the upper and lower face heights in
high percentages of the other data.”” In our measurements,
although the forehead height I was smaller than the lower
face height it was greater than the upper face height. The last
vertical canon was equal in 2.9% and 2.2% of our women
and men respectively. The literature data are similar to our
results.”” In both populations the most common variation
reported was the nose length smaller than the ear length.

The interpretation of reference anthropometric data of
the orbital region is both a fundamental phase for the
quantitative specification of normal individuals and it
can also be effectively used in the diagnostic procedures
(treatment of traumas, chromosomal, and single gene
alterations; teratogenically induced conditions such as fetal
alcohol syndrome).”"** In fact, measurements are important
to distinguish different pathologies and individual
morphological variations.
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CONCLUSION

The facial growth of the fetus is crucial in terms of
anatomic and anthropologic perspective as well as oral
and maxillofacial surgery. It plays a vital role in lower
jaw surgery and intervention. Awareness of the facial
position will help identify chromosomal deviations,
genetic syndromes and other facial defects so that the
anesthesia implemented in the lower jaw intervention
and surgical interventions is achieved.
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ABSTRACT

Aims: This study aims to determine the prognostic significance of the pretreatment albumin/alkaline phosphatase ratio
(AAPR) for overall survival in patients diagnosed with metastatic lung adenocarcinoma (MLA).

Methods: The medical records of 459 patients diagnosed with MLA between 2010 and 2021 were retrospectively reviewed. The
AAPR was calculated using blood test results obtained at the time of diagnosis.

Results: The study identified the optimal threshold value for AAPR as 0.314. Patients with a high AAPR (AAPR>0.314)
demonstrated significantly longer median survival and overall survival time compared to those with a low AAPR (AAPR <

0.314) (p<0.001). Specifically, the median survival time for the low AAPR group was 2.13+0.29 (95% CI: 1.56-2.70) months,
while the high AAPR group had a median survival time of 4.1+0.59 (95% CI: 2.90-5.23) months (p<0.001). The 1-year survival
rates were 27.3% and 5.3% for the high and low AAPR groups, respectively (p<0.001). Additionally, an AAPR < 0.314 increased
the risk of death by 1.96 times at 1 year.

Conclusion: The AAPR was significantly reduced in MLA patients, making it a significant biomarker for forecasting prognosis

and directing treatment options for these patients.

Keywords: Metastatic lung adenocarcinoma, albumin-to-alkaline phosphatase ratio, prognostic factor, survival

INTRODUCTION

Adenocarcinoma (ADC) accounts for approximately
40% of lung tumours and is often diagnosed at a late
metastatic stage." Survival rates for lung cancer are
significantly affected by the presence of distant organ
metastases. Detecting metastases at diagnosis remains a
challenge and a reliable biomarker for this purpose has
not yet been established. The process of carcinogenesis
and tumour progression often results in abnormal serum
enzyme synthesis before the clinical manifestation of
the disease.” It is worth noting that inflammation and
nutritional status are significant factors that influence
the onset, development, treatment response, and clinical
outcomes in cancer patients, as indicated by numerous
recent studies.”*

Assessing nutritional status often involves utilizing
albumin (ALB), which also serves as a crucial indicator
of the inflammatory response. Disease progression,
malnutrition, and inflammation may hinder the synthesis
of ALB, leading to a notable reduction in ALB levels.’
Such a reduction in ALB levels has been associated
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with reduced survival and increased mortality in cancer
patients.®” Due to its association, albumin level has also
been included in various scoring systems predicting the
survival of patients with lung cancer.*” Furthermore,
elevated serum levels of alkaline phosphatase (ALP) are
detected in liver, kidney, and bone diseases. Numerous
studies have shown that elevated serum ALP levels are
associated with a poorer prognosis in cancer patients.'*"!
The ratio of serum ALB to ALP level, known as the ALB/
ALP ratio (AAPR), has gained popularity as a possible
indicator of inflammatory and nutritional status in
cancer patients. In 2015, Anthony et al."* reported on the
prognostic value of AAPR and identified it as a significant
predictor in hepatocellular carcinoma (HCC). Recent
evidence further corroborates the observation that low
pretreatment AAPR is linked to unfavorable outcomes
in various malignancies, including non-small cell lung
cancer.”"” A 20-year meta-analysis of 5951 patients with
10 different types of cancer in China found that those
with a higher AAPR had a better OS than those with a
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lower AAPR. The integration of the AAPR-TNM system
with the AAPR produced better results than the current
TNM system.'*

However, the prognostic significance of AAPR for
survival in metastatic lung adenocarcinoma has not been
extensively investigated. Therefore, this study aims to
evaluate the impact of AAPR on the prognosis of patients
with metastatic adenocarcinoma.

METHODS

The study was carried out with the permission of Ankara
Atatiirk Sanatorium Training and Research Hospital
Clinical Researches Ethics Committee (Date: 26.04.2023,
Decision No: 2012-KAEK-15/2699). All procedures were
carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki. The study was
designed retrospectively, no written informed consent
form was obtained from patients.

Patients

The study included MLA patients diagnosed and
followed-up at Health Sciences University Ankara
Atatiirk Sanatorium Training and Research Hospital
between January 2010 and January 2021.

The inclusion criteria were as follows: (I) Patients
over 18 years old with histologically or cytologically
confirmed metastatic lung adenocarcinoma diagnosed
in the hospital's pulmonology departments, (II)
patients with sufficient imaging data (such as computed
tomography, magnetic resonance imaging, and PET-CT)
for tumor staging, (III) patients who had not received
any prior antitumor treatment (including radiotherapy,
chemotherapy, immunotherapy, and targeted therapy),
and (IV) patients with routine complete blood count and
blood biochemistry results.

Exclusion criteria from the study were as follows: (I)
Patients younger than 18 years old, (II) patients with
non-adenocarcinoma non-small cell lung carcinoma
(NSCLC) and small cell lung carcinoma (SCLC), (III)
patients with secondary cancer, (IV) patients with
concomitant hepatitis, liver cirrhosis, cholecystitis,
nephrotic syndrome, inflammatory diseases, and
lymphoproliferative ~ diseases, (V) patients with
concomitant infections, (VI) patients with known bone
fractures and bone disease, and (VII) patients whose
information could not be accessed in the hospital records
and computer database.

The study retrospectively included 459 patients with
pathologically diagnosed adenocarcinoma and distant
metastases. Overall survival was determined by assessing
disease-free survival and time to death. AAPR at the time
of diagnosis were calculated by obtaining the mean value.
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Patients were then categorized into low and high AAPR
groups based on this value, and statistical analyses were
performed to compare the two groups.

Clinical Data

The clinical data collected for this study included age,
gender, smoking history, sites of metastasis, and pre-
treatment AAPR values. The pretreatment AAPR was
calculated as follows: AAPR=Serum ALB level (g/L) /
Serum ALP level (IU/L).

Observation Indicators

Median overall survival (OS) was defined as the time
interval between the initiation of therapy and the last
follow-up and/or death.

Tumor Staging

Tumor staging was conducted based on the eighth edition
of the staging criteria published by the International
Association for the Study of Lung Cancer."”

Statistical Analysis

All statistical analyses were performed using SPSS 22.0
software (Inc., Chicago, IL). The normality of the data was
assessed using the Kolmogorov-Smirnov Test. Descriptive
statistics were presented as median and min-max for
normally distributed data. The relationship between AAPR
level and categorical or continuous variables was analyzed
using the chi-square test or Mann-Whitney U test,
respectively. Prognosis based on overall survival (OS) was
analyzed using Kaplan-Meier and log-rank tests. Univariate
and multivariate Cox regression analyses were conducted
to identify independent prognostic factors. Hazard ratios
(HRs) along with bilateral p-values and corresponding
95% confidence intervals (Cls) were reported. All variables
with a p-value <0.05 in the univariate analysis were
included in the multivariate model. A p-value of <0.05 was
considered statistically significant.

RESULTS

In our study, we included 459 patients who had
pathological diagnoses of adenocarcinoma and distant
metastasis (MLA), along with their pretreatment values.
80.2% (n=368) were male, 9.8% (n=91) were female, and
the median age was 64 years (min 28-max 89). 353 (76.9%)
patients had a smoking history. In terms of frequency,
bone (59.9%, n=275) was the most commonly detected
site of metastases, followed by the opposite lung (37.9%,
n=174), pleura (36.4%, n=167), pleural effusion (29.9%,
n=137), adrenal (28.8%, n=132), brain (18.8%, n=86),
and liver metastases (15.3%, n=70).Spleen (n=11), skin
(n=4), and vocal cord (n=1) metastases were classified as
metastases in other sites.
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The cut-off value for AALP was determined by
analyzing ROC curves and the Youden index (Youden
index=sensitivity + specificity-1). Among 459 MLA
patients, an AALP value of 0.314 corresponded to the
maximum Youden index value. Therefore, 0.314 was
adopted as the proposed threshold for AALP. Of the
patients, 308 had AALP >0.314,and 151 had AALP<0.314.

Since ALP values were found to be higher in patients
with liver and bone metastases, this particular group
was analyzed separately. The analysis included a total of
283 patients with liver, bone, or both metastases, out of
which 62 patients had both liver and bone metastases.
The optimal subgroup cut-off for AAPR was found to
be 0.335 when a separate cut-off was established for this
group (with a sensitivity of 93.3%, specificity of 48.7%,
AUC: 0.722; 95% CI 0.651-0.794; p<0.001). Both ROC
curves are shown in Figure 1.

ROC Curve
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Figure 1. ROC analysis curves to predict 1-year survival in all ADC
patients and only those withbone/kc mets.

Results showed that patients with a high AAPR greater
than 0.314 had significantly longer median survival and
overall survival than patients with a low AAPR of 0.314 or
less (p<0.001). Specifically, median survival was 2.13+0.29
(95% CI: 1.56-2.70) months for the low AAPR group and
4.1+0.59 (95% CI: 2.90-5.23) months for the high AAPR
group (p<0.001). The one-year survival rates were 27.3%
for the high AAPR group and 5.3% for the low AAPR
group (p<0.001; Figure 2). An AAPR of <0.314 increased
the risk of death by 1.96 times within one year.

According to ROC analysis anticipating 1-year mortality,
283 patients diagnosed with ADC and liver and/or
bone metastases were grouped into high (AALP >0.335;
n=164) and low (AALP<0.335; n=119) categories
using an optimal cut-off value of 0.335. The low AALP
group had a median survival of 1.97+3.67 (95% CI
1.47-2.53) months, which was statistically significantly
lower (p<0.001) compared to the high AALP group of
3.48+10.31 (95% CI 2.0-4.97) months. In this cohort, the
1-year survival rate was 2.5% and 25.6% in the lower and
higher categories, respectively (p<0.001).
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Figure 2. Kaplan-Meier curve illustrating the relationship between
AALP and overall survival in patients diagnosed with ADC. The
p-value was calculated using the log-rank test.

Table 1. The relationship between clinical characteristics and

distant metastasis regions with AALP

AALP<0,314 AALP> 0,314
(n=151) (n=308)
Male 124 (33.7%) 244 (66.3%)
Gender Female 27 (29.7%)  64(70.3%) 0464
. No 30 (28.3%) 76 (71.7%)
Smoking Status v 121 (343%) 232 (65.7%) 0251
Contralateral No 91 (31.9%) 194 (68.1%) 0.572
Lung Yes 60 (34.48%) 114 (65.52%) O
No 46 (25%) 138 (75%)
i Yes 105 (38.18%) 170 (61.82%) 003
. No 115 (29.56%) 274 (70.44%)
LLfgias Yes 36 (51.43%) 34 (48.57%) <0-001
. No 121 (32.44%) 252 (67.56%)
e Yes 30 (34.88%) 56 (65.11%) 0-664
No 97 (33.22%) 195 (66.78%)
Pleura s 54(3234%) 113 (67.66%) 0846
Malignant No 103 (31.99%) 219 (68.01%) 0525
pleural effusion  Yes 48 (35.04%) 89 (64.96%) :
No 99 (30.28%) 228 (69.72
Adrenal Yes 52(39.4%) 80 (60.6%) 06
No 111 (29.9%) 260 (70.1%)
Other Yes 40 (45.5%) 48 (545%)  0-00°
Mann Whitney-U test, AALP: Albumin/Alkalen fosfataz

ALB and ALP levels were not included in the
multivariate model in the univariate and multivariate
Cox regression analyses predicting 1-year survival, as
they influenced AAPR. However, in the univariable
analysis, ALB and ALP levels were also identified
as significant factors affecting one-year survival
(p<0.001). According to the results of the multivariate
analysis, an AAPR of 0.314 or less, male gender,
smoking history, bone metastases and cranial
metastases all had a significant effect on survival at
one year. (Table 2).
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Table 2. Univariate and multivariate analysis results for 1-year survival in ADC patients.

Univariate Analysis Results Multivariate Analysis Results

HR CI p HR CI p
AALP (<0,314, >0,314) 0.672 1.58 -2.42 <0.001 0.584 1.44-2.23 <0.001
Age 0.009 0.99-1.02 0.78 - - -
Gender(male, female) 0.476 1.22-2.12 0.001 0.327 1.08-1.91 0.045
Smoking History(no, yes) 0.477 1.24-2.09 <0.001 0.301 1.004-1.82 0.047
Contralateral metastasis 0.192 0.98-1.49 0.072 - - -
Bone metastasis 0.402 1.21-1.85 <0.001 0.308 1.087-1.70 0.007
Liver metastasis 0.426 1.16-2.01 0.002 0.099 0.82-1.48 0.517
Cranial metastasis 0.344 1.09-1.82 0.008 0.285 1.03-1.72 0.032
Pleural metastasis 0.095 0.89-1.35 0.378 = = =
Malignant pleural effusion 0.113 0.89-1.39 0.317 = = =
Adrenal metastasis 0.267 1.05-1.62 0.018 0.101 0.88-1.39 0.39
Metastasis in other regions 0.441 1.21-1.99 0.001 0.239 0.97-1.67 0.086
HR: Hazard ratio, CI: confidence interval, AALP: Albumin/alkalen fosfataz.

DISCUSSION

Serum levels of ALB and ALP are two key liver
function test parameters that can reflect biochemical
and pathological changes in a number of medical
conditions and are used as a cost-effective and readily
available laboratory test. However, the use of the AAPR
for prognosis in malignant disease is limited. Compared
to traditionally used biomarkers such as tumor stage,
the AAPR appeared to provide additional information,
including tumor burden, inflammation, and nutritional
status.'®

This may clarify the prognostic influence of AAPR across
different cancers, different stages of the same tumour, and
different treatments for cancer patients. It is therefore
possible that AAPR could be an independent indicator
for many different types of cancer. In NSCLC, it is critical
to perform the necessary assessments in newly diagnosed
patients to select the most appropriate treatment plan that
will improve survival. In planning the optimal treatment
for a patient with metastatic NSCLC, patient and tumour
characteristics are critical. This is particularly true for
adenocarcinoma, where targeted therapies are being
developed and prognostic markers are needed to guide
treatment decisions.

In the present study, it has been shown that AALPR may
serve as a promising prognostic indicator in clinical
applications and that a decreased level of AALPR is
associated with a poor OS in patients with MLA.

In a 20-year meta-analysis of a total of 5951 patients with
10 different types of cancer in China, cut-off values in
the studies ranged from 0.35 to 0.68. Patients with higher
AAPR had better OS when divided into two categories
according to the median value of 0.44 (HR: 0,50; %95
GA: 0,43-0,58; p <0,001). In a subgroup analysis by
tumour type, a higher AAPR was associated with a better
OS in NSCLC (HR: 0.45; 95% CI: 0.26-0.78; p<0.001),
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SCLC (HR: 0.60; 95% CI: 0.44-0.82; p<0. 001), HCC
(HR: 0.49; 95% CI: 0.34-0.69; p<0.001), pancreatic ductal
adenocarcinoma (PDC) (HR: 0.47; 95% CI: 0.31-0.71;
p<0.001) and nasopharyngeal carcinoma (NPC) (HR:
0.42; 95% CI: 0.21-0.85; p=0.016). In a subgroup analysis
by tumour type in this meta-analysis, a higher AAPR was
associated with a better OS in NSCLC (HR: 0.45; 95% CI:
0.26-0.78; p<0.001), SCLC (HR: 0.60; 95% CI: 0.44-0. 82;
p<0.001), HCC (HR: 0.49; 95% CI: 0.34-0.69; p<0.001),
PDC (HR: 0.47; 95% CI: 0.31-0.71; p<0.001) and NPC
(HR: 0.42; 95% CI: 0.21-0.85; p=0.016). They showed
that pre-treatment AAPR can be used as a prognostic
indicator in NSCLCs, SCLCs, HCCs, PDACs, and NPCs.
They have also shown that correlating the AAPR-TNM
system with the AAPR gives better results than the
current TNM system.'*

Li D et al, in a study of 290 metastatic NSCLC patients,
of whom 215 (74.1%) had adenocarcinoma, found that
patients with AAPR >0.36 had longer survival than those
with AAPR <0.36 (13 vs 7 months, p<0.001). Patients
without liver/bone metastases had higher AAPR and
lower ALP than those with liver/bone metastases (0.47 vs.
0.40, p<0.001; 80.17 vs. 95.40 U/L, p<0.001, respectively).
LDH and ALB levels were not significantly different in
these two groups (both p>0.05)."*

Our study group was comprised solely of patients with
adenocarcinoma within the NSCLC category. All patients
were metastatic and had not undergone any previous
treatment. In our study, similar to the meta-analysis by
Tian et al.' and the research by Li et al."® the high AALP
group had a significantly longer median survival time
than the low AALP group, reflecting a positive disease
prognosisAgain, as in the study by Li et al."* we looked at
283 patients with ADC and bone metastases separately
and found that the median survival of the high AALP
group (>0.335; n=164) was significantly higher than
that of the low AALP group. The 1-year survival rates
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in the low and high AALP groups were 2.5% and 25.6%,
respectively.

In their study, Zhou et al.”” examined 224 patients with
advanced NSCLC and established the threshold value
for AAPR as 0.35. Kaplan-Meier analysis revealed a
median OS of 9.73 months (95% CI=8.6-12.33) for
AAPR <0.35 and 13.7 months (95% CI=11.43-16.37) for
AAPR >0.35 (log-rank p <0.0001). The Cox regression
analysis further demonstrated that AAPR <0.35
increased the risk of death (HR=1.65, 95% CI=1.11-
2.46). They also found that the risk of dying was 71%
higher when comparing those with bone metastases to
those without.

Furthermore, another study conducted by Zhou et al.”’

focused on 808 patients with advanced NSCLC. They
classified the patients into three groups based on their
AAPR levels: low (AAPR<0.34, n=266), moderate
(AAPR=0.34-0.47, n=259), and high (AAPR>0.47,
n=283). The results showed that moderate and high
AAPR levels were associated with better outcomes, with
hazard ratios (HR) of 0.77 (95% CI=0.58-1.03) and 0.59
(95% CI=0.45-0.78), respectively. The median OS for low,
moderate, and high AAPR groups was 9.3, 11.8, and 16.9
months, respectively (p<0.001). Similar results were seen
in subgroup analyses in almost all subgroups.

A study of AAPR in patients with advanced NSCLC was
conducted by Liu et al.”’ their results showed a noteworthy
decrease in AAPR levels. Patients with elevated AAPR
had a median progression-free survival (PFS) and OS of
17 months and 23 months, respectively, whilst those with
diminished AAPR had a median PFS and OS of 8 months
and 13 months, respectively. The area under the curve
(AUC) of AAPR for both PFS and OS was higher than
that of ALB and ALP (p<0.05). Low AAPR was associated
with significantly shorter PFS and OS compared to high
AAPR, with a median PES of 8 months vs. 25 months and
a median OS of 12 months vs. 36 months.

In our study, similar to the results of the aforementioned
articles, we found that the high AAPR group
(AAPR>0.314) had a significantly longer median survival
and overall survival than the low AAPR group (AAPR
< 0.314), indicating a better disease prognosis. In the
present sturdy, we also found that an AAPR < 0.314 was
associated with a 1.96-fold increase in the risk of death
within one year.

CONCLUSION

Our study represents the initial evaluation of AAPR in
patients diagnosed with the adenocarcinoma subtype,
in contrast to other studies in the relevant literature that
concentrate on advanced-stage NSCLC.

The findings demonstrate a considerable reduction in
AAPR levels amongst patients diagnosed with metastatic
lung adenocarcinoma (MLA) and therefore, indicate its
utility as a valuable biomarker that can aid in predicting
prognosis as well as guiding treatment decisions among
these patients.

However, it is important to note that the study has some
limitations. The study was conducted retrospectively at
a single centre. In order to establish the independent
prognostic potential of the AAPR value and to gain a
deeper understanding of its relationship with median
survival, prospective studies are needed which encompass
all factors that could influence the AAPR value.
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ABSTRACT

Aims: The first case of COVID-19 was reported on March 11, 2020, in Turkey, and the measures taken by the state to prevent
the spread of the virus were put on hold by March 2022. The purpose of this study is to present information with special focus
on mode of delivery among pregnant women during COVID-19 pandemic. We aimed to assess the effect of pandemic on the
rates of normal vaginal delivery and C-section.

Methods: This is a restrospective cohort study including all pregnant women at more than 20 weeks of gestation admitted to
labour and delivery unit in an academic tertiary care hospital. Records of patients two years before the pandemic and two years
of the pandemic were extracted. The number of pregnants admitted to the labour and delivery, the mode of delivery, selected
method of anesthesia, total expenses of the patients, the length of hospital stay, indications for cesarian section were compared
between the two periods.

Results: A total of 9048 patients were identified, of which 4745 were before the pandemic and 4303 during the pandemic.
The most striking finding was the decrease in C-section rates during pandemic which was mostly due to decrease in number
of primary C-sections. The length of hospital stay was shorter during pandemic as well. The mean age, route of anesthetics,
surgery length did not differ between the two groups.

Conclusion: The available evidence on COVID-19’s potential impact on C-section rates is conflicting. Some suggest that there

might be evidence indicating a possible link between COVID-19 and increased rates of C-section. However, this study showed
that when all the deliveries are included pandemic caused a significant decrease in the rates of primary C-section which might

be due to decreased interventions of the healthcare professionals.

Keywords: COVID-19, cesarean rate, vaginal delivery, birth outcomes, maternal health

INTRODUCTION

In December 2019, the novel coronavirus SARS-CoV-2
made its initial appearance in Wuhan, demonstrating
both the potency and transmissibility to trigger a global
pandemic. Within the first 6 months, there were over 6
million confirmed infections worldwide.! On March 11,
2020, Turkey reported its first case of coronavirus disease
2019 (COVID-19), caused by severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2). By April 2020,
due to increasing numbers of cases strict regulations
were applied to prevent the spread of the disease. Our
hospital was selected as a pandemic hospital as being
one of the biggest medical facilities in Istanbul. Most
of the elective medical services were put on hold and
all the units were rapidly adapted to care for patients
with COVID-19. However, obstetric and delivery units
continued to provide care to their patients. In response
to the exponential increase in COVID-19 cases in
Turkey, Ministry of Health adopted universal testing of
all patients admitted to the hospitals, including pregnant
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patients regardless of the existence of the symptoms.
Therefore, Turkey’s obstetric population is unique in that
virtually all were tested thereafter.

In March 2020, the Journal of the American Medical
Association published the initial case report regarding
potential vertical transmission of COVID-19 infection.”
This report described the situation of a newborn born
to a mother with COVID-19. Conversely, prior to
the publication of this case report, all of the limited
studies released had indicated the lack of vertical
transmission.”* Amidst this period of uncertainty,
numerous associations issued statements on this matter.
National and international scientific communities
responded in line with this.”® The International
Federation of Gynecology and Obstetrics (FIGO) and
the Royal College of Obstetricians and Gynaecologists
(RCOG) both emphasize that the presence of COVID-19
should not impact the choice of delivery method,

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.
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unless there is an urgent need due to severe respiratory
issues.”* Significantly, there was a lack of substantial
evidence indicating any reasons to avoid vaginal
delivery. The consensus among experts has echoed this
discovery.”'” However, data on the impact of COVID-19
on pregnancy outcomes demonstrated an increase in
the rate of caesarean delivery and prematurity.'""* A
national cohort study from United Kingdom showed
an increase in morbidity due to COVID-19 among
pregnant women with medical comorbidities or ethnic
minorities."* In addition, the rate of prematurity and
caesarean delivery were greater compared to the control
group.

We report our results of a retrospective study among all
the pregnant women admitted to labour and delivery
unit from 2018 to 2022 in a tertiary center. The results
of obstetric outcomes during the two years of pandemic
were compared with the results before the pandemic.

METHODS

The study was carried out with the permission of
Istanbul Kartal Dr. Liitfi Kirdar City Hospital Clinical
Researches Ethics Committee (Date: 27.07.2022,
Decision No: 2022/514/222/29). All procedures were
carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

We conducted a retrospective cohort study of
consecutive pregnant women at more than 20 weeks
of gestation admitted to labour and delivery unit in an
academic tertiary care hospital. Because the study was
designed retrospectively, no written informed consent
form was obtained from patients. Medical records were
subtracted starting from March 2018 to March 2020.
We aim to compare the obstetric outcomes of deliveries
during the two years before pandemic and during the
two years of COVID-19 pandemic. Universal testing
for SARSCoV-2 was implemented starting from 24
March 2020. A nasopharyngeal (NP) swab for SARS-
CoV-2 testing using a reverse transcription polymerase
chain reaction (RT-PCR) assay was performed to all the
women admitted to labour and delivery.

After the COVID-19 outbreak, upon presentation to
the labour and delivery unit, women were evaluated
for symptoms of disease including self-reported fever,
cough, sore throat, rhinorrhea, shortness of breath or
myalgias. The ones with a confirmed SARS-CoV-2 test
were admitted to a special unit within labor and delivery.
Our hospital was selected as one of the pandemic
hospitals. All the elective interventions were put on
hold and mainly served in the units that were converted
to COVID-19 units. Ministry of Health did not indicate
early discharge during the pandemic. For women and
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neonates with clinical stability, our hospital system
offered discharge at 24 hours after vaginal delivery and
48 hours after caesarean delivery.

Upon approval of the Local Ethics Committee (Local
Ethics Committee protocol number:2022/514/230/3),
demographic (age, ethnicity, insurance status), clinical,
obstetric data were abstracted from the electronic medical
record for each woman. Data was collected starting from
March 2018 to March 2022. The first two years represent
the time before pandemic. The last two years include the
time of COVID-19 pandemic. We compared the number
of pregnants admitted to the labour and delivery before
and during the pandemic. The mode of delivery, selected
method of anesthesia, total expenses of the patients, use
of antibiotics, the length of hospital stay, indications
for cesarian section were compared between the two
periods. The primary question of the study was whether
obstetric management of the patients was altered based
on outbreak of COVID-19 pandemic.

We used descriptive statistics to examine the differences
between the two groups (before COVID-19 pandemic
and during the pandemic). T test was used to compare
means for numerical variables, and chi-square test
was used to compare ordinal and nominal categorical
variables. All data were analysed using SPSS 20.

RESULTS

A total of 9048 patients were identified, of which
4745 were before the pandemic and 4303 during the
pandemic. The mean age in both groups were similar;
28,65 years old before the pandemic and 28.20 during
the pandemic. Even though, women who did not have
any insurance constitutes a small fraction of the patients,
number of pregnant women who had no insurance were
doubled during the pandemic.

The mean operation time before the pandemic
and during pandemic did not show any significant
difference. The length of stay in the hospital was longer
before the pandemic. The mean time for hospital stays
before and during the pandemic were 1.84+1.64 days
and 1.76+0.92 days, respectively (p=0.004). When the
route of administration of anesthetic were compared,
we did not find any significant difference in both groups.
Finally, the hospitalization expenses were significantly
different between the groups (Table 1).

The rates of C-sections in our hospital were between 40-
50%, irrespective of the COVID-19 pandemic (Figure
1). Of 4745 deliveries before the pandemic 2212 were
C-section and 2533 were vaginal deliveries. Primary
C-section rates were also extracted. C-section rates
were 46.6% and within these patients 29.76 % of them
were primary C-section.
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During the first wave of pandemic in April 2020, the
number of the deliveries were decreased by almost five
folds which might be contributed to the recognition
of our center as a pandemic hospital and the excessive
anxiety among the pregnant women. During the first
wave, the number of C-sections exceeded the number
of vaginal deliveries (Figure 2).

However, during the pandemic, rates of vaginal
deliveries were found to be significantly higher than
the C-section rates except the first wave as mentioned
before. The rates of primary C-sections were also
decreased during the pandemic (21.9%) compared to
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Figure 1. The trend in the CS ratio by time. The CS ratio has
fluctuated almost between 0.4 and 0.5 during the period of 2018-
2022 (the mean is 0.45).

data from 2018 and 2019 (29.76%). Among the pregnant
patients who had a confirmed COVID-19 infection
primary and total C-section rates were higher, 15.52%
and 61.6%, respectively. Of 9048 patients, there were 5
maternal deaths, all of them due to critical COVID-19
infection. During the pandemic, emergency C-section
rates decreased compared to pre-pandemic period
(Table 2).
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Figure 2. The trend of NVD and CS between March 2018 and March
2022. The number of NVDs were generally higher than the number
of C-sections, regardless of pandemic. During the pandemic, the gap
between the NVD and C-section increased in terms of numbers.

Table 1. Baseline Demographics. Data are mean+SD or n (%) unless otherwise specified.

Characteristic Before COVID-19 (n=4.745) During COVID-19 (n=4.303) Total (n=9.048) p-value
Age (y) 28.65+5.93 28.20+5.99 28.4+£5.97

Insurance < 0.000
No Insurance 17 (0.36) 36 (0.84) 53 (0.59)

Public Insurance 4.353 (91.74) 4.027 (93.59) 8380 (92.62)

Private Insurance 375 (7.90) 240 (5.58) 615 (6.80)

Operation time 47.59+84.96 44.88+129.90 0.237
Hospitalization after delivery 1.84+1.64 1.76+0.92 0.004
Total Expense 901.27+2.534.31 1.386.86+1.507.95 1.132.2242.123.09 < 0.000

Table 2. Mode of Delivery. Data are mean+SD or n (%) unless otherwise specified.

Characteristic Before COVID-19 (n=4.745)  During COVID-19 (n=4.303) Total (n=9.048) p-value
Previous cesarean birth 1545 1458 3003

Anesthesia 0.077
General 531 (11.2) 371 (8.6) 902 (9.97)

Epidural 7(0.1) 12 (0.3) 19 (0.21)

Spinal 1513 (31.9) 1182 (27.5) 2695 (29.78)

No anesthesia 2694 (56.8) 2738 (63.6) 5432 (60.04)

CS Emergency < 0.000
Emergency 3649 (76.90) 2945 (68.44) 6594 (72.88)

Elective 1096 (23.10) 1358 (31.56) 2454 (27.12)

Delivery Type < 0.000
NVD Primipar 691 (14.6) 644 (15)

NVD 1841 (38.8) 1771 (41.2)

C-section Primipar 652 (13.7) 405 (9.4)

C-section Primipar 1539 (32.4) 1444 (33.6)

Multiple 21 (0.4) 27 (0.6)
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DISCUSSION

In the present study, we investigated the impact of
COVID-19 pandemic on labor and delivery. Among
the 4303 pregnant persons presenting to labor and
delivery during the pandemic period the prevalence of
COVID-19 infection was 5,09% in our study. There was
a slight decrease in the number of deliveries during the
COVID-19 pandemic compared to the same months
before the pandemic. We found that during the pandemic
the number of vaginal deliveries had a higher ratio than
the C-sections. However, within the group of women who
had infection C-section rates were 62.6%. Interestingly, the
number of emergency C-section rates were higher before
the pandemic.

The prevalence of COVID-19 infection among the women
presenting the labor and delivery reported in this study
were somewhat coherent with the previous studies. In a
recent review, Jamieson et al.”” reported a prevalence of
COVID-19 ranging from 3-20% . Mutlu et al." reported
that the total number of births and vaginal birth rates
decreased in the first wave in a tertiary hospital in Turkey.
Our results also revealed that during the first wave of the
pandemic there was a dramatic decrease in the number
of deliveries and rates of vaginal deliveries. This might be
contributed to the patients’ choice of hospital, since the
virus had caused enormous anxiety and patients probably
did not prefer a tertiary center for delivery.

Curiously, during the two years of COVID-19 pandemic,
when the total number of patients were put in account,
rates of vaginal deliveries were higher compared to before
pandemic. Primary C-section rates also decreased during
the pandemic. Our study showed that, initially, the choice
of the hospital was affected by the infection. The decrease in
C-section ratios revealed that there might be an alteration
in the behavior of the health workers, as well. Healthcare
professionals were also anxious because of the infection,
which might have resulted in less intervention causing
decreased rates of C-sections. This suggests that, during
the pandemic, health professionals might prefer vaginal
births over cesareans to reduce infection risk. Several
studies with conflicting results have been published on
this matter.”””° Nevertheless, more research is needed
to confirm this hypothesis.” Since we did not study the
behavioral changes of the healthcare professionals in our
hospital during the pandemic, our results are certainly not
eligible to draw a conclusion on this subject.

This study was conducted in a tertiary hospital in Istanbul,
Turkey. During the four years examined in this study, the
same group of healthcare professionals were working in the
hospital. Standardized healthcare is an important aspect of
this study. Moreover, our study covered the longest time
of COVID-19 pandemic in Turkey, which results in more
reliable comparisons.
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Limitations of the study are the fact that the data of the study
was collected from a single center which was converted to
a pandemic hospital. However, considering the decreased
access to healthcare services during pandemic and the size
of the sample in this study, our results would still provide
insights of the general population.

CONCLUSION

This study aimed to investigate the effect of COVID-19
pandemic on pregnant patients accepted to labor and
delivery. Most of the papers in the literature compared the
C-section rates within the pregnant patients who had a
confirmed positive COVID-19 test. We tried to understand
the impact of a pandemic on a special group of patients;
pregnant women admitted to the labor and delivery. We
found that pandemic caused a decrease in both C-section
rates and primary C-section rates. We believe this might
be explained in part by the decreased intervention during
labor.
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ABSTRACT

Aims: This study aimed to investigate the diagnostic advantages of microbiological culture, histopathological examination, and
the management of sonication in the diagnosis of infections related to orthopedic implants and prostheses.

Methods: The study included 21 patients suspected of orthopedic implant or prosthesis-related infections. The classification of
implant and prosthesis-related infections and the choice of treatment were based on the Infectious Diseases Society of America
diagnostic and treatment guidelines. During the operations, samples were taken from the implant and inflamed tissue around
the implant for each patient, and these samples were evaluated using standard culture, histopathological examination, and
sonication methods.

Results: The sonication method exhibited a higher sensitivity in comparison to both tissue cultures and cultures acquired from
implants and prostheses without the application of sonication (61.1% vs. 38.8% vs. 27.7%, P < 0.05, respectively). The count
of isolated microorganisms was greater in the sonication method when compared to both tissue cultures and conventional
cultures taken from implants and prostheses (16 vs. 10 vs. 6, P < 0.05, respectively). The sensitivity of the sonication method
was found to be higher compared to conventional cultures, even among patients who had been administered preoperative
antibiotics (p<0.05).

Conclusion: In the diagnosis of orthopedic implant and prosthesis infections, the sonication method was more effective as a
diagnostic approach compared to conventional methods. A greater number of agents can be identified using the sonication

method in infected tissues.

Keywords: Prosthesis, implant, infection, sonication

INTRODUCTION

The frequency of orthopedic prosthesis and implant
applications has increased over the past two decades.
It has been reported that in the United States,
approximately one million people undergo total hip and
knee arthroplasty surgery each year, and this number
is projected to reach four million annually by 2030."
While complications are infrequent after orthopedic
implant and prosthesis procedures, the growing number
of patients undergoing these surgeries leads to a higher
overall incidence of complications. One of the most
serious complications after surgery are prosthetic and
implant-related infections. These infections result in
increased morbidity and mortality rates, as well as longer
hospitalization, long-term antibiotic use and more
surgical interventions.””
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In diagnosing implant-induced infections, the best
approach is to culture the tissues near the implant during
an operation and isolate the responsible microorganism.
However, in patients with suspected orthopedic implant
infections (SOII), isolating the causative microorganism
from the surrounding tissue cultures is not always
feasible. The reason for this is that the bacteria hide
under the biofilm layer they form on the implant. On
the other hand, most of the patients take antibiotics
before and during surgery and the likelihood of isolating
the causative microorganism in culture decreases.®
In addition, the likelihood of isolating the causative
microorganism in culture may vary among diagnostic
methods.
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One of the diagnostic methods for prosthesis and implant
infections is the sonication of the extracted implant or
prosthesis. Sonication is the decomposition of the biofilm
layer on the implant with ultrasonographic sound waves.
It is suggested that the sonication method increases
the likelihood of isolating the the infection-causing
microorganism relative to the tissue culture near the
implant, and that this also applies to patients who undergo
antibiotic treatment prior to the surgery.” Therefore, this
study aimed to compare the microbiological culture,
histopathological, and sonication methods to identify
the causative agents in patients who had their implants
or prostheses removed due to SOII or suspected joint
prosthesis infection (SJPI).

METHODS

This prospective cross-sectional study was conducted at
the Giilhane Training and Research Hospital Orthopedics
and Traumatology Clinic from July 2015 to December
2015, in accordance with the Helsinki Declaration
and the Good Clinical Practice Guidelines. The study
received approval from the Giilhane Training and
Research Hospital Clinical Researches Ethics Committee
(Date: 22.06.2015, Decision No: 1491-88-14/1648.4-467).
Informed consent was obtained from all cases included
in the study.

The study included 21 patients who admitted with SOII
or SJPI and subsequently had an implant or prosthesis
removal procedure. The Infectious Diseases Society
of America (IDSA) guidelines were employed for
classifying and determining treatment options for these
infections.! Eligibility criteria for the study inclusion
encompass patients meeting at least one of the following:
the identification of the same microorganism from
cultures taken during two or more surgeries or from
both preoperative aspiration and intraoperative cultures;
the observation of purulent fluid in the prosthesis area
without any other known cause; detection of acute
inflammation in the peri-prosthetic tissue or on the
prosthesis during histopathological examination after
surgical debridement or prosthesis removal; and the
presence of an externally opening sinus tract associated
with the prosthesis. Additionally, patients who did not
meet any of the aforementioned criteria but exhibited
at least two of the following symptoms in the implant
or prosthesis area-pain, limited motion, increased
temperature, swelling, or necrosis at the incision site-were
also included in the study, considering they might have a
prosthesis infection. Patients with ongoing pain following
prosthesis placement, who reported restricted movement
and, irrespective of elevated erythrocyte sedimentation
rate (ESR) or C-reactive protein (CRP) values, exhibited
indications of non-union, pseudoarthrosis, or implant

loosening in radiographic examinations, were also
included in the study due to suspected implant or
prosthesis infection. Patients with contamination in
any extracted sample such as peri-prosthetic tissue or
implant or an infection originating from another source
were excluded from the study.

Antimicrobial therapy was described as the use of
antibiotics within the 14 days before the extraction
of the implant or prosthesis. Demographic, clinical,
microbiological, pathological, and laboratory findings
were recorded for each patient. The implant age was
defined as follows: the median time elapsed from the
initial surgery to the point when infection was suspected.
The reference ranges for laboratory parameters were as
follows: For leukocytes, 4-10x10°/L; for ESR, 0-20 mm/