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1.About the Troia Medical Journal

Troia Medical Journal is a peer-reviewed scientific journal published by Canakkale Onsekiz
Mart University Medicine Faculty. It publishes articles with double-blind peer review
process in the field of general medicine. The aim of our journal is to publish high quality
and reliable articles contributing to scientific knowledge, and written on current topics in
all branches of medicine in accordance with ethical principles to reach readers at national
and international level. Within the framework of scientific independence and freedom of
expression, our main goal is to publish without prejudice, and respecting ethical principles,
publishing rights and intellectual property concepts. Our journal is published three times a
year, both in open access and in print. Issues include original research articles, case
reports, reviews and letters to the editor in the fields of basic, internal and surgical
sciences. Our journal is open access, and the authors are not charged for evaluation,
publication, publication or any other process.

1.Troia Tip Dergisi Hakkinda

Troia Tip Dergisi, Canakkale Onsekiz Mart Universitesi Tip Fakultesi tarafindan yayimlanan
hakemli bir bilimsel dergidir. Genel tip alaninda ¢ift kér hakem sureci ile makaleler
yayimlar. Dergimizin amaci, etik ilkeler dogrultusunda yaziimig, tim tip dallarinda guncel
konulari ele alan yuksek kaliteli ve gtvenilir makaleler yayimlayarak bilimsel bilgiye katkida
bulunmak ve hem ulusal hem de uluslararasi duzeyde okuyuculara ulagsmaktir. Bilimsel
bagimsiziik ve ifade 6zgurligu cergevesinde, dnyargisiz, etik ilkeleri, yayin haklarini ve fikri
mulkiyet kavramlarini saygiyla gézeterek yayin yapmak ana hedefimizdir. Dergimiz yilda
uc kez, hem agik erisim hem de basili olarak yayimlanmaktadir. Sayilar, temel, i¢
hastaliklari ve cerrahi bilimler alanlarinda orijinal arastirma makaleleri, olgu raporlari,
derlemeler ve editére mektuplar icermektedir. Dergimiz agik erisimli olup, yazarlardan
degerlendirme, yayimlama veya baska herhangi bir streg icin Gcret alinmamaktadir.

2.Aim and Scope

Troia Medical Journal is a peer-reviewed scientific journal published by Canakkale Onsekiz
Mart University Medicine Faculty. The aim of our journal is to publish high quality and
reliable articles contributing to scientific knowledge, and written on current topics in all
branches of medicine in accordance with ethical principles to reach readers at national
and international level. Within the framework of scientific independence and freedom of
expression, our main goal is to publish without prejudice, and respecting ethical principles,
publishing rights and intellectual property concepts.




Our journal is published three times a year, both in open access and in print. Supplements
are issued on the subjects determined by the editorial board. Publication policy and
processes dre carried out by following International Committee of Medical Journal Editors
(ICMJE), World Association of Medical Editors (WAME), Council of Science Editors (CSE),
European Association of Science Editors (EASE) and Committee on Publication Ethics
(COPE) guidelines. Original scientific value and high writing quality conditions are sought
for the articles to be published. Issues include original research articles, case reports,
reviews and letters to the editor in the fields of basic, internal and surgical sciences. The
language of the journal is Turkish and English. In all articles, the title and abstract (except
in letters to the editor) are published in both languages. Our journal is open access, and
the authors are not charged for evaluation, publication, publication or any other process.
The most important mission of our journal is to increase the contribution of our country to
the developments in the field of medicine all over the world. In this context, our main goal
is to create a journal that is suitable for medical scientists in our country, easily accessible,
respected and reliable, adopting good refereeing practices as a principle, and focusing on
current and interesting topics. The target audience of the journal is academicians and
healthcare professionals working in all fields of medicine in the world and in our country.
The most important goal of our journal is to be a pioneering medical journal indexed in
reputable databases with high impact value in the international arena, and followed with
interest by relevant scientists all over the world.

2.Amag ve Kapsam

Troia Tip Dergisi, Canakkale Onsekiz Mart Universitesi Tip Fakultesi tarafindan ¢ikarilan ve
genel tip alaninda sdreli yayin yapan hakemli bilimsel bir dergidir. Dergimizin amaci tibbin
tum dallarinda guncel konularda yazilimis, kaliteli, gavenilir, etik ilkelere uygun ve bilimsel
bilgi birikimine etkin katki saglayan makaleleri ulusal ve uluslararasi dizeyde okuyuculara
ulastirmak Gzere yayinlamaktir. Bilimsel bagimsizlik ve ifade serbestligi cergcevesinde, etik
ilkelere, yayin haklarina ve fikri mulkiyet kavramlarina saygi géstererek, 6nyargisiz ve gift-
kér hakem degerlendirmesi ile yayin yapmak temel amacimizdir.

Dergimiz hem internet Uzerinden agik erisim hem de basil olarak yilda U¢ kez
yayinlanmaktadir. Yayin kurulunun belirledigi konularda ek sayilar ¢ikarilir. Yayin politikasi
ve sUregleri International Committee of Medical Journal Editors (ICMJE), World Association
of Medical Editors (WAME), Council of Science Editors (CSE), European Association of
Science Editors (EASE) ve Committee on Publication Ethics (COPE) yénergeleri takip
edilerek yuruatulmektedir. Yayinlanacak makalelerde 6zgun bilimsel deder ve yuksek yazim
kalitesi kogulu aranmaktadir. igeriginde temel, dahili ve cerrahi bilimlere ait orijinal
arastirma makaleleri, olgu sunumlari, derlemeler ve editére mektup turinde yazilara yer
verilmektedir. Derginin yayin dili Tarkge ve ingilizce’dir. Tum makalelerde baslik ve editére
mektup disindaki makalelerde ézet iki dilde de yayinlanir. Dergimiz agik erigim olup
yazarlardan degerlendirme, yayin, basim veya baska bir isim altinda Ucret talep
edilmemektedir.

Dergimizin en dnemli misyonu ulkemizin tum dunyada tip alanindaki gelismelere sunacagi
katkiyr arttirmaktir. Bu kapsamda, tlkemizdeki tip bilim insanlari ig¢in uygun, kolay
ulasilabilir, saygin ve guavenilir, iyi hakemlik uygulamalarini ilke edinmis, guncel ve ilgi gekici
konulara odaklanmig bir dergi olugsturmak temel amacimizdir. Derginin hedef kitlesi, tibbin




tum uzmanlik alanlarinda dunyada ve udlkemizde ¢aligan akademisyenler ve saglik
calisanlaridir. Dergimizin en énemli hedefi, uluslararasi alanda etki dederi yuksek saygin
veritabanlarinda indekslenen, genel tip konularinda tum dunyadaki ilgili bilim insanlari
tarafindan ilgiyle izlenen éncu pozisyonda bir tip dergisi olmaktir.

3. Erigilebilirlik ve Acgik Erigsim Politikasi, Dergi ve Makale Erigilebilirligi

Troia Tip dergisi, arastirmalari akademisyenlere, uzmanlara ve genel kamuoyuna Ucretsiz
olarak sunmaya tamamen baglidir. Dergimizde yayinlanan tim makaleler:

Tamamen acik erisimlidir: Yayimlandi§i anda ¢gevrimigi olarak Ucretsiz erigilebilir

Abonelik veya kayit gerekmez: Okuyucular web sitemizdeki tim makalelere abonelik veya
kayit olmaksizin erisebilirler

Yazarlar ve Okuyucular i¢in Maliyet

Troia Tip dergisi, yazarlar igin de okuyucular igin de tamamen Ucretsiz bir dergidir.
Yazarlardan herhangi bir génderim Ucreti, yayimlama Ucreti veya diger maliyetler
alinmamaktadir. Okuyucular da igerigimize erismek icin herhangi bir Gcret 6demek
zorunda degildir.

3.Accessibility and Open Access Policy, Journal and Article Accessibility

Troia Medical journal is fully committed to making research available free of charge to
scholars, experts, and the general public. All articles published in our journal:

Fully open access: freely available online as soon as published

No subscription or registration required: Readers can access all articles on our website
without subscription or registration

Cost for Writers and Readers

Troia Medical journal is a completely free journal for both authors and readers. Authors are
not charged any submission fees, publishing fees or other costs. Readers also do not have
to pay any fees to access our content.

4.Copyright and License

*Troia Medical Journal requires each submission to be accompanied by a Copyright
Agreement and Acknowledgement of Authorship form. By signing this form, authors retain
the copyright of their work and full publishing rights without restrictions and agree that the
article, if accepted for publication by the Troia Medical Journal will be licensed under

a Creative Commons Attribution-NoDerivatives 4.0 International License (CC BY-ND

4.0) which permits third parties to share, copy and redistribute the material in any medium
or format for any purpose, even commercially by giving the appropriate credit to the
original work.




Under the CC BY-ND 4.0 license terms: when you make attribution, you must give an
appropriate credit and provide a link to the license, and indicate if changes were made.
You may do so in any reasonable manner, but not in any way that suggests the licensor
endorses you or your use. If you remix, transform, or build upon the material, you may not
distribute the modified material.

« Authors have the full responsibility of ideas and suggestions in their manuscripts.

» No fees or rewards are paid for the pubished manuscripts.

4. Telif ve Lisanslama Modeli

« Troia Tip Dergisi, makalenin ilk génderimi sirasinda Telif Hakkl Sézlesme ve Yazar Onay
Formunun imzalanarak makale ile birlikte derginin gevrimici dederlendirme sistemine
yuklenmesini zorunlu tutar. Yazarlar, telif sézlesmesi ve yazar katki formunu imzalayarak,
telif haklarini herhangi bir kisitlama olmadan ellerinde tutarlar ve makalenin Troia Tip
Dergisi tarafindan yayinlanmak Gzere kabul edilmesi durumunda Creative Commons
Attribution-NoDerivatives 4.0 International License (CC BY-ND 4.0) ile lisanslanacagini
kabul ederler. S6z konusu lisans, Gguncu taraflarlarin igerigi uygun sekilde atif vermek
kosuluyla ticari amacglar dahil paylagsimina izin vermektedir.

Paylasim durumunda uygun referans vermeli ve lisansa baglanti saglanmalidir. Bunlari
uygun bir sekilde yerine getirebilirsiniz fakat bu durum lisans sahibinin sizi ve kullanim
seklinizi onayladigini géstermez. Eger materyali degdistirdiniz ya da materyalin Gzerine
baska seyler eklediyseniz, bu lisans ile degistiriimis materyali dagitamazsiniz.

* Yazilardaki disunce ve éneriler tumuyle yazarlarin sorumlulugundadir.

» Yayimlanan yazilar i¢in Ucret ya da karsilik 8denmez.
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RESEARCH ARTICLE DOI: 10.55665/troiamed;. 1362559
Diagnostic impact of diffusion weighted imaging in acute
appendicitis

Tsmail CAYMAZ! 9B inci Ece HALLAC? 2B Aysenur BUZ YASAR 3 0 BX. Siikrii Mehmet ERTURK 4 () BX

!Department of Interventional Radiology, National Center of Oncology, Baku, Azerbaijan
2 Mugla Sitki Kocman University, Mugla, Turkiye

3Department of Interventional Radiology, Vezirkoprii State Hospital, Samsun, Turkiye
“Department of Radiology, Medical Faculty of Istanbul University, Istanbul, Turkiye

ABSTRACT

Objective: This study reveals the impact of using diffusion-weighted imaging (DWI) to accurately diagnose
acute appendicitis as an alternative to CT.

Methods: In our study, 41 patients with suspected acute appendicitis, who had undergone magnetic resonance
imaging (MRI) following sonographic (US) evaluation, and been referred to the radiology department during a
period of 5 months were included. Two radiologists separately evaluated diffusion-weighted images. A five-
range scoring system was used in the evaluation of diffusion MRI for each B-value. Any score that is 3 or
higher is considered acute appendicitis. Statistical analysis was performed, and ROC curves were used for
comparison.

Results: In our study, 41 patients were examined. After the exclusion of 6 patients, out of the 35 patients (13
women, 22 men; mean age: 34, age range: 16 to 80) included in the study, 19 (46%) underwent surgery, and
pathology results confirmed acute appendicitis. The results of all operated patients were consistent with the
ultrasonography reports. However, ultrasonography had three false-positive results. Of these patients, two
were identified by two observers and one by a single observer as not having appendicitis via DWI. The
sensitivity, specificity, positive predictive value, negative predictive value, and accuracy rate for DWI were
measured as 52-89%, 50-87.5%, 59-80%, 68-84%, and 65-80%, respectively.

Conclusion: According to our study, with the advancement of technology, we believe that MRI usage in
appendicitis will possibly increase, potentially surpassing CT, especially in selected cases due to the absence
of radiation dose concerns.

Keywords: Appendicitis, Acute abdomen, Magnetic Resonance Imaging

OZET

Akut appendisitte difiizyon agirhkh goriintiillemenin tamdaki etkisi

Amag: Bu ¢alisma, akut appendisitin kesin tanisinda BT ye alternatif olarak diffiizyon agirlikli gériintiileme
(DAG) kullanmanin etkisini ortaya koymaktadir.

Yontem: 5 aylik bir donemde, akut appendisit siiphesiyle bagvuran ve ultrasonografik (US) degerlendirme
ardindan magnetik rezonans goriintiileme (MRG) yapilmak iizere radyoloji boliimiine yonlendirilen 41 hasta
calismamiza dahil edildi. Tki radyolog, diffiizyon agihkl gériintiileri bagimsiz olarak degerlendirdiler.
Diffiizyon MRG degerlendirmesinde her B degeri icin bes aralikli bir puanlama sistemi kullanildi. Puanlama 3
veya daha yiiksekse, bu durum akut appendisit olarak kabul edildi. Istatistiksel analiz yapildi ve
karsilagtirmada ROC analizi kullanildi.

Bulgular: Caligmamizda 41 hasta incelendi. 6 hastanin ¢alismadan ¢ikartilmasindan sonra, 35 hastanin (13
kadin, 22 erkek; ortalama yas: 34, yas aralig1: 16 ila 80) 19'u (%46) ameliyat edildi ve patoloji sonuglart akut
apandisiti dogruladi. Ameliyat edilen tiim hastalarin sonuglar1 ultrasonografi raporlariyla uyumluydu. Ancak
ultrasonografinin 3 yanlis pozitif sonucu mevcuttu. Bu hastalardan ikisi, iki gézlemci tarafindan, biri ise tek
gozlemci tarafindan DAG ile appendisit olmadig: seklinde saptanabildi. DAG i¢in sensitivite, spesifite, pozitif
prediktif deger, negatif prediktif deger ve dogruluk orani sirasiyla %52-89, %50-87.5, %59-80, %68-84 ve
%65-80 olarak ol¢iildii.

Sonug¢: Calismamiza gore, teknolojinin ilerlemesiyle appendisit vakalarinda MRG kullaniminin artabilecegini
ve Ozellikle secili vakalarda radyasyon dozu endisesi olmamasi nedeniyle BT yi potansiyel olarak gecebilece-
gine inanmaktay1z.

Anahtar kelimeler: Appendisit, Akut batin, Manyetik Rezonans Goriintiileme

Cite as: Caymaz I, Hallac IE,Buz Yasar A,Erturk SM. Diagnostic impact of diffusion weighted imaging in acute appendicitis . Troia Med J
2024;5(3):xx-xx. DOI: 10.55665/troiamed;j.1362559
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Caymaz I, et al. Diffusion weighted imaging in acute appendicitis

INTRODUCTION

The leading reason for acute abdominal pain that requ-
ires surgical attention is appendicitis [1]. Imaging is
critical when it comes to evaluating patients with
suspected acute appendicitis, especially in guiding
treatment choices and planning for surgery. Currently,
computed tomography (CT) is the preferred modality
for imaging evaluation in patients with suspected
appendicitis. As a result of its high sensitivity, specifi-
city, and rapid accessibility, CT has been proven to be
a useful method for diagnosis [2]. Prior research has
also demonstrated that CT greatly lessens the expen-
ses for care as well as negative appendectomy rates
[3]. However, downsides of CT do include the use of
intravenous contrast agents, the possibility of allergic
reactions or contrast-induced acute kidney injury, and
exposure to ionizing radiation.

Magnetic resonance imaging (MRI) has garnered
recent attention since it does not necessitate using
intravenous contrast agents, does not involve ionizing
radiation, and effectively identifies inflammation.
Furthermore, MRI is less affected by patient-specific
factors such as large body habitus or technical profici-
ency compared to ultrasound (US), which provides a
significant advantage[4]. The focus of this study is to
highlight the benefits and drawbacks of diffusion
sequences in MRI, which are critically important for
evaluating ischemia in acute appendicitis assessment.
DWI offers insights into the biophysical traits of tis-
sues, an example being microstructure, microcircula-
tion, and cell structure, as well as enabling the charac-
terization of biological tissues through water molecule
diffusion characteristics. The diffusion coefficient
measures the degree of molecular mobility at a mic-
roscopic level.

In our study, we investigated the contribution of diffu-
sion-weighted MRI with low b-values (200-400-600
s/mm?2) in identifying acute appendicitis among pati-
ents with suspected cases.

MATERIALS and METHODS

Patient Selection: Our study comprised a total of 41
patients who underwent a lower abdominal MRI with
a preliminary acute appendicitis diagnosis between
January and May 2010. Based on biochemical and
physical examination findings, an ultrasound was
performed. Due to inconclusive ultrasound results, an
MRI was conducted with a preliminary diagnosis of
appendicitis (Figure 1). The patients' data were
retrospectively reviewed from the database. After
obtaining approval from the ethics committee for the
study design, written informed consent was obtained
from every participating patient.

MRI Technique: A 1.5 Tesla MRI unit (Excite 2.0, GE

MEDICAL SYSTEMS) with an 8-channel body coil
was used. Sedation and anesthesia were not

Patient presents with
acute abdomen
complaints

Physical examination
and laboratory findings
indicate acute
appendicitis

Ultrasound ordered
with preliminary
diagnosis of acute
appendicitis

Appendicitis confirmed Ultrasound findings
surgery performed not clear

MR ordered

Appendicitis ruled out,
further evaluated

MR ordered

41 patients
included in our
study

study cohort of
35 patients

6 patients
excluded

3 due to low imaging
Quality

3 due to respiratory
artifacts

Figure 1: Flowchart presenting the patient selection

administered to the patients. Contrast agents were not ’
and processing for our study.

administered. Routine MRI sequences included T2-.
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weighted imaging as well as diffusion-weighted
imaging (DWI) at B-values of 200, 400, and 600
s/mm?. The imaging covered the lower abdominal
region. DWI images were acquired without breath-
holding. An intensity increase in the restricted
diffusion area was expected in images with a higher
gradient strength. DWI parameters were set as
follows: inversion time (IT) 2200 ms, echo time (TE)
minimum, repetition time (TR) 10,000 ms, spacing
1.00, phase 160, field of view (FOV) 44, number of
excitations (Nex) 4, slice thickness 10 mm, duration 3
minutes. The total duration of the MRI scan was 14
minutes. No respiratory artifacts were observed in the
35 patients that were selected for the study.

Troia Med J 2024,5(3):92-97
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MRI Evaluation: The image processing was
performed by workstation, and the reference sequence
utilized to confirm the location of appendicitis was
T2-weighted imaging. Two different radiologists, who
had two and four years of experience and who were
blinded to ultrasonography and pathology findings,
evaluated the images retrospectively. All patients with
a preliminary diagnosis of acute appendicitis
completed the procedure. Two radiologists who were
blinded to pathology and ultrasonography results
evaluated the B200, B400, and B600 images regarding
the likelihood of appendicitis using a 5-point Likert
scale ranging from 1 to 5 (Table 1).

1 No probability for appendicitis

2 Low probability for appendicitis

3 Intermediate probability for appendicitis
4 High probability for appendicitis

5 Appendicitis

Table 1. Scoring system used for evaluating DWI images

These were the routine B-values at the hospital where
the data was retrieved. The scoring system was a
subjective method used by two physicians based on
the severity of diffusion restriction of the appendix
itself, without considering secondary findings of
appendicitis such as peri-appendiceal inflammation or
fluid; 1 meaning no diffusion restriction and 5 being
the most severe. Scores of three or higher were
considered positive for appendicitis on DWI images,

and calculations were performed (Sensitivity,
Specificity, Positive Predictive Value, Negative
Predictive Value, Accuracy). Additionally, the

patients were then assessed using ROC analysis.
The investigator radiologist gathered clinical data,
ultrasonography findings, diffusion-weighted MRI

images, surgical-pathology results, and clinical
follow-up outcomes of the study patients
retrospectively.

RESULTS

Our study comprised 35 patients who underwent
diffusion-weighted MRI for suspected acute

appendicitis. Out of the participants, 63% (22) were
male, and 37% (13) were female. The age of the
patients varied from 16 to 80 years, with the mean age
being 34. All patients underwent a transabdominal
ultrasound (USG) examination for suspected acute
appendicitis. Out of the 41 patients initially considered
for the study, six were excluded due to low-quality
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in our study.

diffusion  images and respiratory artifacts.
Consequently, the study cohort comprises 35
individuals.

Nineteen patients in our study underwent surgery for
appendicitis. Among the remaining 16 patients,
clinical symptoms improved during clinical follow-up,
and one patient was diagnosed with nephrolithiasis
based on laboratory findings.

The sensitivity, specificity, positive predictive value,
and negative predictive values for B200, B400, and
B600 diffusion-weighted images were calculated for
two different evaluating radiologists and are presented
(Table 2).

All 19 appendicitis patients in our study were
diagnosed as positive on ultrasonography. However,
among the three non-appendicitis patients,
ultrasonography indicated appendicitis. In contrast, all
of these patients were evaluated as non-appendicitis
cases by one of our radiologists on diffusion-weighted
images, while the other radiologist interpreted only
one patient as non-appendicitis.

Sensitivity values for B200, B400, and B600 images
were measured as 73.6%, 84%, and 89%, respectively,
by the first radiologist, and 57%, 52%, and 63%,
respectively, by the second radiologist (Table 2).
Magnetic resonance imaging (MRI) findings for selec-
ted patients are illustrated in Figures 1, 2, and 3.
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1t Radio- | 2" Radio- | 1* Radiolo- | 2™ Radio- | 1% Radio- | 2" Radio-

logist logist gist logist logist logist

B200 B200 B400 B400 B600 B600

Specificity 10/16 14/16 12/16 13/16 8/16 12/16
% 62.5 % 87,5 % 75 % 81,5 % 50 % 75

Sensitivity 14/19 11/19 16/19 10/19 17/19 12/19
% 73,6 % 57 % 84 % 52 % 89 % 63

Positive pre- 10/15 14/22 12/15 13/22 8/10 12/19
dictive value % 66 % 63 % 80 % 59 % 80 % 63
Negative pre- 14/20 11/13 16/20 10/13 17/25 12/16
dictive value % 70 % 84 % 80 % 76 % 68 % 75
Accuracy 24/35 25/35 28/35 23/35 25/35 24/35
% 68 % 71 % 80 % 65 % 71 % 68

Table 2. Comparison of sensitivity, specificity, positive and negative predictive value and accuracy values of
B200, B400 and B600 DWI in terms of the 1 and 2™ radiologists

Figure 2: One of our patients, a 16-year-old male who had a pre-diagnosis of acute appendicitis underwent MRI. After sur-
gery, the pathology report confirmed appendicitis. A. T2-weighted image revealing increased wall thickness of the appendix
(curved arrow) and peri-appendiceal free fluid. B. Diffusion-weighted image displaying diffusion restriction in the appendix
wall (curved arrow).

00 NEX

Figure 3: One of our patients, a 41-year-old female patient who had a pre-diagnosis of acute appendicitis underwent MRI.
The patient underwent surgery on the same day, and the pathology report confirmed appendicitis. A. In the T2-weighted
image, there is an increase in wall thickness of the appendix (curved arrow). B. In the diffusion-weighted image, diffusion
restriction is observed in the appendix wall (curved arrow).
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Figure 4: One of our patients, a 32-year-old male who had a pre-diagnosis of acute appendicitis underwent MRI. After sur-
gery, the pathology report confirmed appendicitis. A. In the T2-weighted image, there is increased signal intensity in the
appendix and surrounding area (curved arrow). B. In the diffusion-weighted image, there is significant diffusion restriction in

the appendix wall (curved arrow)

DISCUSSION

In recent studies, ultrasound has emerged as the
favored imaging modality for adult patients
undergoing evaluation for suspected appendicitis. CT
is suggested for cases where the diagnosis remains
uncertain following an ultrasound evaluation[5]. The
usage of CT in suspected appendicitis cases, in
addition to ultrasound, has significantly reduced the
likelihood of negative appendectomy without
negatively impacting hospital stay and perforation
rates. However, the noteworthy downside of CT is the
significant exposure of radiation to the patient, which
is particularly concerning for children, young patients,
and pregnant individuals[6]. MR imaging has
demonstrated favorable outcomes in the detection and
exclusion of appendicitis [6-12].

In a recently conducted study, Bijnen et al
emphasized a remarkable association between the
extraction of a healthy appendix and increased
expenses and complications. To curtail costs,
exploring the utilization of supplementary diagnostic
tools ought to be taken into account. Diagnostic
laparoscopy, an expensive diagnostic method, must
preferably be reserved for selected patients to prevent
further escalation of costs [13].

MR imaging is not a commonly employed modality
when it comes to acute appendicitis diagnosis. It has
been reported to be valuable in assessing local
inflammation in cases of acute abdomen[14]. MRI
features Short Tau Inversion Recovery (STIR)
sequences that are particularly sensitive to fluid
collections, providing rapid imaging with good
resolution at a slice thickness of 2-4 mm[15-17]. Fast
T2-weighted and T1-weighted images are useful for
tissue visualization. However, findings such as
thickened bowel walls, local inflammatory signs, and
fluid collections located in the lower right quadrant
might indicate conditions other than acute
appendicitis. A meta-analysis evaluated a comparison
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among the diagnostic accuracy of MRI, CT, and US
examinations among pediatric patients showing
clinical suspicion of acute appendicitis. As a result,
MRI showed a slight advantage over US as well as
CT, though the difference did not result in being
statistically meaningful [17].

In a meta-analysis conducted by Barger et al., MRI
was reported to have a sensitivity of 92-99% and a
specificity of 94-99%[18]. These rates are almost
comparable to those of CT imaging. MRI has been
reported as a viable alternative to CT scans for
secondary imaging in the diagnosis of acute
appendicitis in children[19]. However, interpreting
MR images requires experience. The primary reason
for the difference in interpretations in our study may
be the varying levels of experience with DW-MRI in
diagnosing appendicitis. Consequently, the use of
MRI for the diagnosis of acute appendicitis appears to
be limited to pregnant women and children[20]. With
the increased use of DW-MRI in acute appendicitis,
the differences in interpretation among doctors may
decrease, leading to a broader clinical application.
There are multiple limitations to the use of MR in
acute appendicitis. These include high costs and the
requirement for a 24-hour operating MRI system.
Though there are disadvantages like  this,
advancements in MRI technology over the recent
years, along with an increasing number of MRI
devices, are likely to reduce these -challenges.
Moreover, ensuring patient comfort during MRI
examinations can be challenging. In our study, a safe,
comfortable, and rapid investigation was provided to
patients with pain using an MRI protocol without oral
or intravenous contrast administration. None of the
patients pre-diagnosed with appendicitis left the
procedure incomplete.

One noteworthy limitation of our study is that we
chose a reference slice thickness of 10 mm for
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diffusion-weighted images. This choice substantially
reduced the sensitivity and specificity of diffusion-
weighted images. In addition, the B-values that were
chosen were routinely used in the hospital where the
data was taken. At low b-values, DWI (Diffusion-
Weighted Imaging) is more similar to a T2-weighted
image. Therefore, the absence of T2 images did not
pose a problem in our study. However, we
encountered issues due to the low spatial resolution,
low signal-to-noise ratio (SNR), and motion-related
artifacts (such as respiration, arterial pulsations, and
bowel movements) in diffusion images. The scans
were generated within a timeframe of 30-60
milliseconds. Consequently, most of the issues related
to motion artifacts were eliminated. The low spatial
resolution issues of DWI, particularly at high b-values
(e.g., 1000 s/mm?), restrict the appearance of
anatomical details in most images when SNR
decreases. Therefore, we utilized low b-value (200-
400-600 s/mm?) images due to the similarity of DWI
images to T2 images, which aided in visualizing
anatomical details.
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ischemia at the cellular level in the appendix will be
valuable in differentiating these pathologies. As
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observed artifacts, we anticipate an increase in its
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due to the absence of radiation dose concerns, with the
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ABSTRACT

Objective: The relationship between Covid-19 and smoking is controversial. In this study, our aim was to
determine the association between smoking and hospitalization duration and to demonstrate how smoking
habits change following COVID-19 disease.

Methods: This prospective cohort study conducted on patients hospitalized at pandemic services of a universi-
ty hospital between 01.10.2020-30.11.2020. Sociodemographic variables and smoking habits were assessed
through a face-to-face interview. Individuals who were still smoking were contacted by phone six months after
discharge, and their smoking habits were re-evaluated.

Results: Total of 373 patients were included in the study with average age of 63.0+15.0.and 175 (%46.9) were
female. Of the participants, 192 (51.5%) had never smoked, 148 (39.7%) had quit smoking, and 33 (8.8%)
were still smokers. Length of hospitalization of smokers, never-smokers and quitters were not statistically
different. There was no statistically significant difference in terms of worsening status between smokers, ex-
smokers and never smokers. Of the total 33 current smoker, 10 (33.3%) quit smoking and did not start again,
13 (43.3%) quit smoking but started again, and 7 (23.3%) did not quit smoking at the follow up.

Conclusion: In our study, it was observed that smoking did not affect the course of COVID-19 disease and
length of stay. Also, history COVID-19 can affect smoking habits and may lead to smoking cessation.

Keywords: COVID-19; Smoking; Smoking Cessation; Length of Stay

OZET

Hastaneye yatirilan COVID-19 hastalarinin sigara icme ve birakma davramslar

Amag: COVID-19 ile sigara igiciligi arasindaki iligki tartismalidir. Biz bu ¢aligmada sigara ile hastane yatig
stiresi arasindaki iliskiyi saptamay1 ve COVID-19 hastali1 sonrasi sigara icme aliskanliklarinin nasil degisti-
gini gostermeyi amagladik.

Yontem: Bu prospektif kohort ¢aligmasi, 01.10.2020-30.11.2020 tarihleri arasinda bir iiniversite hastanesinin
pandemi servisinde yatan hastalarda gergeklestirildi. Sosyodemografik degiskenler ve sigara igme aliskanlikla-
11 yliz yiize goriismelerle degerlendirildi. Hala sigara i¢en bireyler, taburculuktan alt1 ay sonra telefon ile aran-
d1 ve sigara igme aliskanliklar1 tekrar degerlendirildi.

Bulgular: Calismaya ortalama yagslart 63.0£15.0 olan toplam 373 hasta dahil edildi ve bunlardan 175"
(%46,9) kadindi. Katilimcilarin 192'si (%51,5) hi¢ sigara igmemis, 148'i (%39,7) sigaray1 birakmis ve 33'i
(%8,8) hala sigara i¢iyordu. Sigara i¢enlerin, hi¢ sigara igmeyenlerin ve sigaray1 birakanlarin hastanede kalma
stireleri istatistiksel olarak farkli degildi. Sigara igenler, birakanlar ve hi¢ sigara igmeyenler arasinda kotiilesme
durumu agisindan istatistiksel olarak anlamli bir fark bulunmadi. Toplam 33 mevcut sigara igicisinden 10'u
(%33,3) sigaray1 birakt1 ve tekrar baslamadi, 13l (%43,3) sigaray birakt: ancak tekrar basladi ve 7'si (%23,3)
takipte sigara icmeyi birakmadi.

Sonu¢: Calismamizda, sigaranin COVID-19 hastalifinin seyrini ve hastanede kalma siiresini etkilemedigi
gozlemlendi. Ayrica, COVID-19 ge¢misi, sigara icme aliskanliklarini etkileyebilir ve sigara birakmaya yol
acabilir.

Anahtar kelimeler: COVID-19; Sigara; Sigara Biraktirma; Yatis Siiresi
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INTRODUCTION

COVID-19 is a broad clinical picture caused by the
SARS-Cov-2 virus, which can range from asympto-
matic infection, upper respiratory tract infection, viral
pneumonia, respiratory failure, acute respiratory dis-
tress syndrome and death [1,2]. The first case was
reported from Wuhan province of China on December
31, 2019, and the epidemic quickly turned into a pan-
demic [3]. Although information about the factors
determining the prognosis of the disease is limited, it
is thought that the use of tobacco and tobacco prod-
ucts negatively affects the course of COVID-19 dis-
ease [4]. It is thought to cause this because it has nega-
tive effects on lung health and the immune system, is
associated with many respiratory diseases, and makes
the body more susceptible to infectious diseases. It has
been determined that COVID-19 patients who smoke
have more severe symptoms and higher rates of inten-
sive care admission than patients who have never
smoked [5,6].

Smoking is still one of the leading causes of preventa-
ble health problems in Turkey, as in the world. Ac-
cording to 2019 data, 28% of the population in Tur-
key, 41.3% of men and 14.9% of women use tobacco
[7]. Mortality and morbidity caused by smoking in-
crease not only for the user, but also for the passive
smoker who is exposed to environmental tobacco
smoke even though he does not use it [8]. 70% of
tobacco users state that they want to quit, but only one
third try to quit. Professional help is often not sought
when quitting smoking and relapses are common.
Even when help is received, the quit rate may be low,
but it is known that professional help increases the
success of quitting smoking [9].

In this study, our aim was to determine the association
between smoking and hospitalization duration and to
demonstrate how smoking habits change following
COVID-19 disease.

MATERIALS and METHODS

Study Setting and Sampling

This prospective cohort study conducted at University
Hospital. The research population is the patients hos-
pitalized in group | and group 2 pandemic wards at
the hospital. The sample of the research is individuals
aged 18 and over who were hospitalized in Group 1
and Group 2 pandemic services between 01.10.2020-
30.11.2020. Group 1 consists of patients with no or
less than 50% lung involvement and oxygen saturation
above 93% in room air, and group 2 consists of pa-
tients with lung involvement greater than 50% and
oxygen saturation below 93% in room air. Intensive
care patients and patients with diseases or disabilities
that would prevent compliance with the study method
(such as those with psychiatric diseases that would
disrupt the assessment of reality, dementia patients)
were excluded. Of the 442 patients hospitalized in
these wards between the specified dates, 373 (84.3%)
were included in the study, and 69 patients were ex-
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cluded from the study because they did not meet the
specified criteria.

Variables

For non-smokers: Socio demographic variables,
duration of hospitalization, transfer status to higher or
lower level of care.

For former smoker: Addition to non-smokers; partic-
ipation history of any smoking cessation program, age
of starting to smoke, total cigarette smoking
(pack/year).

For current smokers: Addition to former smokers;
level of nicotine addiction measured by the Fager-
strom Test for Nicotine Dependency scale (FTND),
level of concern for smoking in relation with COVID-
19 (scored from 1 to 10) and smoking status 6 months
after discharge [10].

Application

All participants were viewed by face to face in pan-
demic wards. All preventive measures to prevent con-
tamination had been taken by the researchers. First
part of data form was completed at this stage.

Patients who stated that they have been smoking were
contacted by phone after 6 months of discharge. Ques-
tions were asked about smoking cessation status after
discharge, participation in smoking cessation pro-
grams, the relationship between the level of anxiety
about smoking and COVID-19, and the effect of the
pandemic on the amount of smoking.

Statistical Analysis

Descriptive data consisting of frequency and percent-
age for categorical variables, mean and standard devi-
ation for continuous variables were calculated and
presented. The relationships between variables were
analyzed with tests selected in accordance with the
variable characteristics. In cases where the number of
samples is larger than 30, the requirement for normal
distribution in parametric tests is ignored based on the
central limit theorem [11]. Test constants absolute p
values are reported for all analyses. P<0.05 was ac-
cepted as the general statistical significance limit.
Ethical Approval

Approval was received from Canakkale Onsekiz Mart
University clinical research ethics committee with the
decision numbered 12-09 dated 23/09/2020. Approval
of Ministry of Health for scientific research studies on
COVID-19 was received on 07.08.2020. Patients
participating in the study were given verbal and writ-
ten information about the study and their consent was
obtained.

RESULTS

Total of 373 patients were included in the study and
175 (%A46.9) were female. The average age was calcu-
lated as 63.0+15.0. The sociodemographic data of the
participants with details are given in Table 1.

Of the participants, 192 (51.5%) had never smoked,
148 (39.7%) had quit smoking, and 33 (8.8%) were
still smokers. There was a significant difference ob-
served between smoking status and the mean age of
the participants (F=5.976; p=0.003). Post-hoc analysis
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Number of case (n) Percentage (%)
Gender Female 175 46.9
Male 198 53.1
Living place Rural 79 21.2
Urban 294 78.8
Marital status Married 286 76.7
Single 25 6.7
Widowed 62 16.6
Educational status [lliterate 37 9.9
Primary school graduate 190 50.9
Secondary school graduate 31 8.3
High school graduate 61 16.4
College/University 54 14.5
Economic status Low 104 279
Mediocre 252 67.6
High 17 4.6

Table 1. Sociodemographic data of the participants

revealed no significant difference in the mean ages
between those who had never smoked and those who
had quit smoking, but the mean age of these two
groups was significantly higher compared to smokers.
The average amount of cigarettes smoked by ex-
smokers was calculated as 27.18+21.28 [range | -
100] packs/year, and among current smokers was
40.76+31.37 [range 2 - 140]. 5 out of 148 ex-smokers
(3.3%) stated that they participated in a smoking ces-
sation program. Of these, 1 received psychological
support, 2 received nicotine replacement therapy, and
2 received pharmacological treatment. 5 out of 33
current smokers (15.1%) stated that they participated
in a smoking cessation program. Of these, 2 received
psychological support, 2 received nicotine replace-
ment therapy, and 1 received pharmacological treat-
ment. A statistically significant difference was ob-
served between ex-smokers and current smokers in
terms of participation in the smoking cessation pro-
gram (X?=8.205; p=0.042). There was no significant
difference in attempting to quit smoking between
genders (X?=0.383; p=0.536).

204 (54.6%) of the patients were hospitalized in group
1 and 169 (45.3%) were in group 2 pandemic wards.
The average length of hospitalization was
11.87+10.30 [range 2 - 130] days. Length of hospitali-
zation of smokers, never-smokers and quitters were

not different (KW X?=2.339; p=0.311). A significant
positive correlation was detected between length of
hospitalization and age (r=0.156; p=0.003). A signifi-
cant negative correlation was detected between length
of hospitalization and education level and economic
level (r=-0.153; p=0.003, r=-0.146; p=0.005, respec-
tively). No significant correlation was found between
the amount of smoking in packs/year and the length of
hospitalization (r=0.028; p=0.706). No significant
correlation was found between FTND score and
length of hospitalization (r=0.126; p=0.483).

Among the participants, 300 patients (80.4%) were
discharged to home from the ward they were hospital-
ized, 8 patients (2.1%) were transferred from Group 1
to Group 2 wards, 31 patients (8.3%) were transferred
to intensive care. 34 patients (9.1%) died. Among the
deceased, 16 (47.0%) had never smoked, 16 (47.0%)
had quit smoking, and 2 (5.9%) were current smokers.
The rate of smokers and ex-smokers was 48.5%, and a
worsening clinical course was observed in 20.4% of
this group. There was no statistically significant dif-
ference in terms of worsening status between smokers,
ex-smokers and never smokers (X?>=3.798; p=0.704).
Deterioration data according to smoking status are
given in Table 2.
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Never smoker Ex-smoker Current smoker
No change 156 (%81.3) 118 (%79.7) 26 (%78.8)
Transferred from group 1 to group 2 4 (%2.1) 2 (%l1.4) 2 (%6.1)
Transferred to intensive care unit 16 (%8.3) 12 (%8.1) 3 (%9.1)
Deceased 16 (%8.3) 16 (%10.8) 2 (%6.1)

Table 2. Change in hospitalization conditions according to smoking status

There was a smoker at home for 116 (31.0%) partici-
pants. Of these 89 (76.7%) smoked outside the house,
and 27 (23.3%) smoked inside the house. There was
no statistically significant difference in terms of dete-
rioration between those who had a smoker at home
and those who did not (X*=7.286; p=0.063).

After discharge, 1 participant (3.3%) reported receiv-
ing psychological support and 29 (96.7%) reported
that they did not participate in any program. The aver-
age daily amount of cigarettes smoked by current
smokers was 19.45+11.90 [range 2 - 50]. The amount
of cigarettes smoked by men was significantly higher
than by women (t=5.225; p=0.029). 24 (72.7%) of
current smokers stated that they had tried to quit
smoking before.

Six months after the first interview, 30 of 33 smoker
patients were contacted by phone. Of the 3 patients
excluded, 2 were died and 1 was still in intensive care
unit. According to the statements of interviewed pa-
tients, 10 (33.3%) quit smoking and did not start
again, 13 (43.3%) quit smoking but started again, and
7 (23.3%) did not quit smoking. When the FTND
score averages of these 3 groups were compared, no
statistically significant difference was detected (KW
X?=1.364; p=0.500).

Level of concern for smoking in relation with
COVID-19 after discharge; The average score of those
who quit smoking and did not start again was
8.7040.65 [range 5 - 10], of those who quit smoking
and started again was 4.85+0.45 [range 2 - 7], of those
who did not quit smoking was 3.14+0.76 [range 1 - 6]
and the difference between them was statistically
significant (KW X?=14.92; p=0.001).

When the change in the number of cigarettes smoked
after discharge was questioned, it was found that 17
people (85.0%) decreased the number of cigarettes
they smoked and 3 people (15.0%) increased the
number of cigarettes they smoked. There was no sta-
tistically significant difference between the two
groups in terms of FTND score averages (t=0.091;
p=0.767). The mean pre-discharge anxiety score of
people who stated that they had reduced their smoking
use was significantly higher than those who stated that
they had increased their smoking (t=4.895; p=0.040).
The average post-discharge anxiety score of people
who stated that they reduced their smoking was signif-
icantly higher than those who stated that they in-
creased their smoking (t=5.709; p=0.028).
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DISCUSSION

Smoking is one of the biggest causes of preventable
diseases. It is thought that smoking affects the course
of lung diseases by triggering local and systemic in-
flammation, changing the genetic structure of the lung
tissue, and disrupting the normal function of the res-
piratory tract epithelium [5,6] One of the diseases that
smoking may negatively affect is COVID-19. The
fight against tobacco continues under pandemic condi-
tions. In order to increase the success of quitting
smoking, it may be beneficial to investigate the factors
affecting patients' attitudes and the effects of smoking
on the course of COVID-19 disease.

373 COVID-19 patients over the age of 18 hospital-
ized in pandemic wards were included in the study.
The average hospital stay of the patients was 11.9
days. There was a positive correlation between length
of stay and age, and a negative correlation with educa-
tion level and perception of income level. In a meta-
analysis that included a total of 11 590 COVID-19
patients, it was determined that 6.3% of the partici-
pants were smokers or had quit smoking, and 29.8%
of these patients had a worsening clinical course,
significantly more than non-smokers [12]. In this
study, the rate of smokers or ex-smokers was 48.5%,
and a worsening of the clinical course was observed in
20.4% of this group, but there was no significant dif-
ference with the non-smoking group.

In a study conducted in Lebanon on 743 patients hos-
pitalized with COVID-19, the effect of smoking on
the course of the disease and mortality was examined.
Patients who did not need oxygen were classified as
having mild COVID-19 and, unlike this study, they
were excluded from the study, oxygen saturation was
lower than 93% and/or or patients with a respiratory
rate of more than 30 breaths per minute were classi-
fied as severe, and patients requiring mechanical ven-
tilation, organ failure, or in shock were classified as
critical COVID-19. The average age of the patients
was 49.7 years, which was lower than in this study.
62.3% of the patients were male, and according to this
study, the proportion of men was higher. The length of
stay was similarly 11.3 days. The mortality rate of the
patients was 17.4%, which was higher than in this
study. The smoking rate of deceased patients was
60.5%, which was significantly higher than the rate in
our study. In our study, 47.0% of the deceased patients
had quit smoking, 5.9% were smokers, and there was




no significant difference in smoking status between
those who died and those who were discharged. In the
study, the length of stay of smokers was longer than
that of non-smokers, but in our study, there was no
significant difference between smoking status and
length of stay. Similar to our study, there was no rela-
tionship between gender and length of stay and deteri-
oration. The reason why the smoking rate in the study
is higher than in our study may be that the smoking
rate of the Lebanese population is higher than in Tur-
key (38%-28%) and the average age in the study is
lower, and the reason for the higher death rates com-
pared to our study is that patients in need of intensive
care are also included in the study [13].

In a study conducted on 767 people hospitalized in
Malatya due to COVID-19, it was found that gender
had no effect on the length of stay, but was correlated
with age, similar to the results of our study [14]. In a
thesis study conducted on 107 patients in Diizce, it
was shown that the average length of stay of COVID-
19 patients was 7.6 days, the average age was 56.5,
and there was no relationship between length of stay
and age and gender. The reason why the hospitaliza-
tion period was shorter than in our study may be that
the average age of the patients was younger [15].
51.5% of the participants had never smoked, 39.7%
had quit smoking, and 8.8% were smokers. According
to 2019 TUIK data, 28% of the population in Turkey
smokes, 14.2% have quit and 54.5% have never
smoked [7]. In our study, the average age of partici-
pants who quit smoking and never smoked was higher
than that of current smokers. It was thought that the
significantly low number of smokers, but the high
number of quitters might be due to the high average
age.

The average amount of smoking in packs/year was
calculated as 29.7, and it was higher in current smok-
ers than in those who quit. The average daily amount
of cigarettes smoked by current smokers was 40.8
packs/year and 19.5 cigarettes. 72.2% of current
smokers stated that they had tried to quit smoking
before. 3.3% of ex-smokers and 15.1% of current
smokers stated that they had previously received a
smoking cessation program (psychological support,
NRT, pharmacological treatment), and the difference
between them was significant. In a study conducted on
320 patients who applied to the smoking cessation
clinic in Agr1, similar to our study, the average age of
starting smoking was 18 and the majority were prima-
ry school graduates, but the amount of smoking in
packs/year was lower (23 packs/year). 69.3% of the
participants had tried to quit smoking before, and this
rate was similar to that in our study. Unlike our study,
the FTND score of those who quit smoking was lower
than those who did not quit [16].

Although there is no study on the relationship between
passive smoking and COVID-19 disease, it is thought
that cigarette smoke exposure increases the risk of
severe COVID-19 by increasing the production of
angiotensin-converting enzyme-2 (ACE-2) in the lung
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tissue. [17]. According to the Global Adult Tobacco
Survey 2012 data, exposure to passive smoking at
home was determined to be 38.3% in Turkey, while in
our study, 31% of the participants had a smoker at
home [18]. In our study, no relationship was found
between passive smoking, smoking inside or outside
the house, proximity of the smoker, length of stay, and
worsening of the patient's condition.

In a study conducted in Ankara, smoking cessation
status was examined in 111 patients with acute coro-
nary syndrome in the six-month period after discharge
[19]. Unlike our study, the average age of the patients
was 53, lower than in our study, and 94.6% were
male. Similar to our study, most of the patients lived
in urban areas, were primary school graduates, and
had low-middle income perception, and these factors
had no effect on quitting smoking. Those who quit
smoking and started smoking again were mostly sin-
gle or widowed. In our study, there was no relation-
ship between marital status and smoking cessation. In
the study, 30.4% of the patients quit smoking in the
sixth month after discharge. Similarly, in our study,
33.3% quit smoking and did not start again, and there
was no relationship between FTND score and smok-
ing cessation. Again, similar to our study, it was found
that passive smoking, smoking inside or outside the
house, or the proximity of the smoker did not affect
quitting smoking. In a thesis study conducted in Ay-
din, the smoking cessation success of 126 patients
followed in a smoking cessation clinic was examined
at the end of six months. Similar to our study, no rela-
tionship was found between sociodemographic data
and smoking cessation, but differently, it was ob-
served that the quitting rate of those with high addic-
tion levels was lower [20].

It is thought that the COVID-19 pandemic may direct-
ly or indirectly affect smoking habits. While the
amount of cigarettes used may decrease due to con-
cern about getting sick and complications, the amount
used may increase due to factors such as the quaran-
tine period, economic concerns, and increased stress
[21]. In a study conducted with 5896 participants from
seventeen Middle Eastern and North African coun-
tries, it was shown that there was no change in smok-
ing behavior during the pandemic period [22]. In a
representative study conducted in the USA, it was
observed that 40% of smokers increased their con-
sumption amount during the pandemic period [23]. In
our study, in the first interview, 30.3% of the partici-
pants stated that they reduced the number of cigarettes
they smoked during the pandemic, and 12.1% stated
that they increased it. When questioned about the
change in the amount of cigarettes smoked after dis-
charge, 85.0% of the participants stated that they re-
duced the amount of cigarettes they smoked, and
15.0% stated that they increased it. The pre- and post-
discharge anxiety scores of people who reported re-
ducing their smoking were higher than those who
increased their smoking. The reason for the majority
of those who reduced their smoking in our study may
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be that the sample was hospitalized patients due to
COVID-19. It can be assumed that health anxiety in
these patients will be higher than in the general popu-
lation, and therefore they will be more willing to quit
or reduce smoking.

Limitations of our study; The reasons were the low
number of active smokers, the exclusion of intensive
care patients from the study, and the lack of sufficient
studies on the subject. The study can be improved in
the next step by determining the parameters that can
be used to evaluate disease severity and by studying
on a larger sample.

CONCLUSION

In our study, it was observed that smoking or passive
smoking did not affect the course of COVID-19 dis-
ease and length of stay. There are studies with con-
flicting results regarding the relationship between
smoking, passive smoking and COVID-19.
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ABSTRACT

Objective: This study aimed to investigate the effect of serum vitamin D levels on urinary incontinence and
overactive bladder in elderly individuals.

Methods: The study included 106 elderly individuals who had their serum vitamin D levels measured in the
past year. Sociodemographic characteristics, habits, medical histories, medications used, height, and weight
data were collected. The ICIQ-UI short form and Overactive Bladder-V8 form were administered. Participants
were grouped based on their vitamin D levels.

Results: Among participants, 17.9% had severe vitamin D deficiency, 28.3% had vitamin D deficiency, 18.9%
had vitamin D insufficiency, and 34.9% had normal vitamin D levels. No significant association was found
between vitamin D levels and the presence of urinary incontinence and overactive bladder. When participants
were grouped by vitamin D levels, there was no significant difference in the presence of urinary incontinence
and overactive bladder among the groups. However, a significant difference was found in the severity of over-
active bladder. Individuals with normal vitamin D levels had significantly higher rates of urinary incontinence
and overactive bladder compared to those with lower levels.

Conclusion: Urinary incontinence increases with age and may be associated with aging-related comorbidities.
Although reports in the literature suggest a relationship between vitamin D deficiency and urinary inconti-
nence and overactive bladder, this relationship was not confirmed in our study. This discrepancy may be due
to differences in the characteristics of the populations studied in the literature.

Keywords: Vitamin D, urinary incontinence, overactive bladder

OZET

Vitamin D ve diger faktorlerin yash bireylerde iiriner inkontinans ve asir1 aktif mesane varhg ve sidde-
tine etkisi

Amac: Bu calismada, yash bireylerde serum vitamin D diizeyinin iiriner inkontinans (UI) ve asir1 aktif mesane
(OAB) iizerindeki etkisi arastirilmigtir.

Yontem: Calismaya, son bir yil iginde serum vitamin D diizeyi ol¢lilmiis 106 yash birey dahil edilmistir.
Katilimcilarin sosyodemografik 6zellikleri, aligkanliklari, tibbi gegmisleri, kullandiklari ilaglar, boy ve viicut
agirhig verileri toplanmis, ICIQ-UI kisa formu ve Asir1 Aktif Mesane - V8 formu uygulanmstir. Katilimcilar
vitamin D diizeylerine gore gruplandirilmistir.

Bulgular: Katilimcilarin %17,9'u ciddi D vitamini eksikligi, %28,3'ii D vitamini eksikligi, %18,9'u D vitamini
yetersizligi gosterirken, %34,9'unun vitamin D diizeyi normaldi. Vitamin D diizeyi ile {iriner inkontinans ve
agir1 aktif mesane varlifi arasinda anlamli bir iliski bulunmamustir. Katilimcilar vitamin D diizeylerine gore
gruplandirildiginda, gruplar {iriner inkontinans ve asirt aktif mesane varlig1 agisindan anlamli bir farklilik
gostermedi. Ancak, asir1 aktif mesane siddeti agisindan anlamli bir farklilik tespit edildi. Vitamin D diizeyi
normal olan bireylerde {iriner inkontinans ve asir1 aktif mesane goriilme orani, diisiik diizeyde olanlara gore
anlaml sekilde yiiksekti.

Sonug: Uriner inkontinans yasla birlikte artmaktadir ve yaslanma ile artan komorbid hastaliklarla iliskilendiri-
lebilir. Vitamin D eksikligi ile iiriner inkontinans ve agir1 aktif mesane arasinda iligkiye dair literatiirde rapor-
lar bulunmasina ragmen, bu iligki ¢alismamizda dogrulanmamustir. Bu fark, literatiirdeki ¢aligmalarda incele-
nen popiilasyonlarin farkli 6zelliklere sahip olmasindan kaynaklanabilir.

Anahtar kelimeler: Vitamin D, iiriner inkontinans, asir1 aktif mesane
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INTRODUCTION

Due to the increase in average life expectancy both in Turkey
and worldwide, the elderly population is steadily growing. This
steady growth has led to an increased prevalence of chronic
diseases, including urinary incontinence (UI) and lower urinary
tract dysfunctions, which are more commonly observed due to
physiological changes associated with aging. Ul is not merely a
consequence of aging; it is a pathological condition that affects
individuals across all age groups[1]. While urinary incontinen-
ce may not directly cause mortality, it can lead to decreased
quality of life, psychological stress, depression, and social
isolation [2].

Urinary incontinence is defined as any involuntary urine leaka-
ge regardless of volume, whereas overactive bladder (OAB) is
characterized by increased urinary frequency, urgency, and
nocturia, with or without UI [3]. OAB and Ul can have over-
lapping symptoms, and while OAB may or may not include
Ul, it shares similar negative impacts on quality of life. Tem-
porary or permanent Ul can develop for various reasons.

In Europe, the prevalence of OAB is observed to be 10.8% in
men and 12.8% in women. Interestingly, while there is no
significant gender difference in the overall frequency of OAB,
urgency incontinence is reported to be more common in wo-
men. The prevalence of OAB in women with UI was found to
be 6.3%, while in men it was 3.1% [4]. In Turkey, however,
the focus has been predominantly on women, with studies
reporting Ul prevalence as high as 44.8% [5].

Another common condition in the elderly is vitamin D defici-
ency. This deficiency is particularly concerning given the role
of vitamin D in various bodily functions beyond bone health,
including muscle function. The reason for the high prevalence
of vitamin D deficiency is thought to be the limited number of
foods containing vitamin D, with only a small portion (10-
20%) being obtainable through diet, and minimal absorption
from the gastrointestinal tract. Furthermore, the majority (80-
90%) of vitamin D is synthesized in the skin under the influen-
ce of UVB radiation [6].

It is estimated that nearly one billion people worldwide have
vitamin D deficiency. Vitamin D levels vary widely across
different populations and geographical regions. Studies have
shown that vitamin D levels vary between different countries
and even within the same country. Numerous studies conduc-
ted in Turkey have confirmed that vitamin D deficiency is
widespread [7].

In addition to its effects on electrolyte balance and skeletal
muscles, vitamin D is known to have an effect on smooth
muscles [8]. Recent research has also suggested that vitamin D
plays a critical role in the function of pelvic floor muscles,
which are essential for maintaining urinary continence [9]. The
NHANES study showed that individuals with serum 25(OH)
Vitamin D levels below 30 ng/ml had more frequent pelvic
floor weakness-related conditions [10]. Moreover, the presence
of vitamin D receptors in the prostate and bladder further sup-
ports the hypothesis that vitamin D may influence lower uri-
nary tract function. Additionally, the presence of Vitamin D
receptors in the prostate and bladder is known, and vitamin D
receptor agonists are believed to have anti-inflammatory and
antiproliferative properties [11].

In light of all this data, the question arises as to whether serum
25(0OH) vitamin D deficiency affects Ul and OAB. Several
studies have suggested a potential link between vitamin D
levels and the severity of Ul and OAB symptoms [12]. Moreo-
ver, some cases have been reported where Ul symptoms imp-

roved following vitamin D supplementation [13]. It is quite
remarkable to see that a condition causing social distress as Ul
may be associated with a easily treatable condition of Vitamin
D deficiency.

This study aimed to investigate the relationship between vita-
min D deficiency and Ul and OAB. By understanding this
relationship, we hope to contribute to the growing body of
evidence on the role of vitamin D in managing Ul and OAB,
particularly in elderly populations.

MATERIALS and METHODS

This observational study included individuals aged 65 years
and older. Participants were selected based on their serum
25(0OH) Vitamin D levels measured at Canakkale Onsekiz Mart
University Hospital between June 1, 2016, and May 31, 2017.
The study was approved by local ethics committee.

Records of Canakkale Onsekiz Mart University Hospital were
scanned, and patients aged 65 and over who had their serum
25(0OH) Vitamin D levels measured within the last year were
identified. Participants were then contacted via telephone,
using the contact information available in the hospital's patient
registry. Patients were informed about the study's purpose and
methodology. Inclusion criteria were carefully applied, ensu-
ring the selection of a homogenous study group. Participants
who met the inclusion criteria and agreed to participate were
scheduled for face-to-face interviews at the Family Medicine
Polyclinics. Exclusion criteria were strictly enforced to mini-
mize potential confounding factors. Excluded individuals inc-
luded those on diuretics, those who had undergone significant
urological or gynecological surgeries, and those with benign
prostatic hyperplasia or significant hearing impairments. A
standardized questionnaire was administered, covering socio-
demographic information, medical history, and lifestyle factors
relevant to the study's objectives.

The initial pool of 1,145 patients was narrowed down due to
various reasons, including outdated contact information, failure
to reach participants after multiple attempts, and patient refusal
to participate. Among the patients who could be reached, 105
individuals refused to participate in the study, 519 individuals
were using diuretic drugs, 34 individuals had a known diagno-
sis of benign prostatic hyperplasia, 14 individuals could not be
communicated with directly due to hearing problems, 56 indi-
viduals had a history of genitourinary surgery, 43 individuals
had a history of dementia or psychiatric illness that could affect
their compliance with the study, 17 individuals had deceased,
13 individuals did not attend their appointment, and 1 indivi-
dual did not speak Turkish, thus they were excluded from the
study.

Collected data included comprehensive sociodemographic
details, medical histories, and physical measurements such as
height and weight. The presence of drugs that could influence
UI or OAB (such as ACE inhibitors, antimuscarinics, an-
tipsychotics, calcium channel blockers, cholinesterase inhibi-
tors, estrogen, GABAergic agents, narcotic analgesics, sedati-
ve-hypnotics, tricyclic antidepressants, thiazolidinediones, o-
adrenergic blockers, a-adrenergic agonists) was particularly
noted. The questionnaire's reliability and validity had been
previously confirmed in similar population groups.

To assess participants' Ul an OAB status, the ICIQ-UI short
form and AAM-V8 were used. These validated instruments
provided a reliable measure of Ul and OAB severity and im-
pact on daily life. The International Consultation on Incon-
tinence Questionnaire Short Form (ICIQ-UI) is one of the
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scales developed to measure the impact of urinary incontinence
symptoms on quality of life and the effectiveness of treatment.
The Turkish version of the ICIQ-UI was validated by Cetinel et
al. [14]. This short and simple questionnaire facilitates the
screening of incontinence for physicians in both primary and
secondary healthcare settings, summarizes the level, impact,
and perceived cause of symptoms in a short but comprehensive
manner. The ICIQ-UI assesses the frequency, severity, and
impact of UI, with a scoring system ranging from 0 to 21.
Although a score value for diagnosis is not defined, as patients'
complaints increase, the obtained score increases.

The Overactive Bladder Questionnaire (OAB-V8) was de-
veloped based on the OAB-q (overactive bladder questionnai-
re) form by Coyne et al. in 2002 for the OAB syndrome [15].
The OAB-V8 includes 8 items scored from 0 ("not bothered at
all") to 5 ("bothered a very great deal"), with an additional 2
points for male participants. Individuals scoring >8 points are
considered to be at risk for OAB. The questionnaire was trans-
lated into 14 languages and tested for validity and reliability by
Acquadro et al. in 2006 [16]. The validity and reliability study
of the questionnaire in Turkish was conducted by Tarcan et al.
[17].

Statistical Analysis: Participants were grouped according to
their serum 25(OH) Vitamin D levels as follows: sufficient
(>30 ng/ml), insufficient (20-30 ng/ml), deficient (<20 ng/ml),
and severely deficient (<10 ng/ml) [18]. After the data was
transferred to digital format, the conformity of continuous
variables to normal distribution was checked by histograms.
Appropriate statistical tests were applied to compare groups
based on vitamin D levels, Ul, and OAB severity Test cons-
tants and p-values were reported for all tests. A significance
level of p<0.05 was accepted. The effect size of the correlation
was interpreted based on the magnitude of the correlation co-
efficient (r) and categorized as follows: A correlation coeffici-
ent between 0.10 and 0.29 indicates a small effect, a coefficient
between 0.30 and 0.49 indicates a medium effect, and a coeffi-
cient of 0.50 or higher indicates a large effect.

RESULTS

The study included 106 participants, comprising 80 (75.5%)
females and 26 (24.5%) males. The mean age of the partici-
pants was 71.7 + 5.6 [65-88] years, with no significant diffe-
rence between genders (U=922.5; p=0.387).

Of the participants, 5 (4.7%) were illiterate, 59 (55.6%) had
completed primary school, 9 (8.5%) had completed middle
school, 18 (17.0%) had completed high school, and 15 (14.2%)
had completed university education. Regarding their current
employment status, 54 (50.9%) were housewives, one (0.9%)
was a civil servant, one (0.9%) was a laborer, and 50 (47.3%)
were retired. Among the participants, 66 (62.3%) were mar-
ried, 5 (4.7%) were single or divorced, and 35 (33%) were
widowed. Twenty-two participants (20.8%) were living alone.
Regarding body weight status, one participant (0.9%) was
underweight, 31 (29.2%) had normal weight, 46 (43.5%) were
overweight, 27 (25.5%) were obese, and one (0.9%) was mor-
bidly obese.

Among female participants, 8 (10.0%) had never been preg-
nant, 3 (3.8%) had been pregnant once, and 69 (86.2%) had
been pregnant at least twice. Regarding their childbirth history,
8 (10.0%) were nulliparous, 6 (7.5%) were primiparous, and 66
(82.5%) were multiparous. The mean number of pregnancies
among female participants was 3.4 + 1.8 [0-9], and the mean
number of childbirths was 2.5 + 1.3 [0-6]. The mean age of
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menopause among participants was found to be 46.9 + 6.6
years. Nine (11.2%) participants reported receiving hormone
replacement therapy during the postmenopausal period.
Regarding smoking habits, 75 (70.8%) participants had never
smoked, 22 (20.8%) had quit smoking after a period of use,
and 9 (8.5%) were still smoking. Alcohol consumption was
reported by 14 (13.2%) participants, all of whom consumed
alcohol in social settings, and none of the participants reported
regular alcohol consumption. The mean daily consumption of
tea, and coffee among participants was 2.4 + 2.5 [0-12] cups,
and 0.5 £ 0.8 [0-5] cups respectively.

Ninety-eight participants (92.5%) had a history of various
chronic diseases. The most commonly observed comorbidities
were hypertension in 56 (52.8%) individuals, musculoskeletal
disorders in 50 (47.2%), diabetes mellitus in 26 (24.5%), and
hypothyroidism in 25 (23.6%).

Furthermore, 102 participants (96.2%) reported regular medi-
cation use. The mean number of medications used among those
who reported regular medication use was 3.5 £ 2.1 [1-11].
Among the group using regular medication, it was found that
39 (61.8%) individuals were using medications from categories
that might increase the risk of UI.

Participants had a mean serum 25(OH) Vitamin D level of 25.2
+ 15.6 [3-70] ng/ml, with no significant difference between
genders (U=925.0; p=0.398). When participants were classified
according to their serum 25(OH) Vitamin D levels, 19 (17.9%)
had severe deficiency, 30 (28.3%) had deficiency, 20 (18.9%)
had insufficiency, and 37 (34.9%) had normal serum 25(OH)
vitamin D levels. When the participants' serum 25(OH) vitamin
D levels were examined in two subgroups as normal and lower
than normal, 37 individuals (34.9%) had normal levels, while
69 individuals (65.1%) had levels lower than normal.

Among the participants, 93 had a mean serum calcium level of
9.6 0.6 [7.7-12.7] mg/dl.

According to the ICIQ-UI short form, 57 (53.8%) individuals
had no UI. Among the 49 (46.2%) participants with UI, the
frequency of enuresis was as follows: 26 (24.5%) experienced
once a week or less, 12 (11.3%) 2 or 3 times a week, 4 (3.8%)
once a day, and 7 (6.6%) several times a day. Additionally, 37
(34.5%) participants experienced enuresis before reaching the
toilet, 21 (19.8%) when coughing or sneezing, 5 (4.7%) while
asleep, 11 (10.4%) with movement, 2 (1.9%) after urination,
and 5 (4.7%) had unexplained enuresis. No participants repor-
ted continuous enuresis.

The rate of UI among females (53.8%) was significantly higher
than that among males (23.1%) (X*=7.427; p=0.006). The
distribution of variables among participants with Ul is presen-
ted in Table 1.

The participants' OAB-V8 total score was calculated as an
average of 8.4 £ 4.9 [0 - 25]. According to these scores, 50
(47.2%) individuals had OAB syndrome. The distribution of
variables for those with OAB syndrome is presented in Table
2. When evaluating only patients with OAB, the severity score
of postmenopausal hormone replacement therapy users (9.4 +
1.5) was significantly lower than those who did not use it (13.3
+4.7) (U=52.0; p=0.032).

Participant characteristics and the severity of Ul and OAB
scores are presented in Table 3. A significant positive correla-
tion with small effect size was observed between OAB severity
and age (tau_b=0.220; p=0.002). A positive correlation with
small effect size was also found between OAB severity and the
number of childbirths (tau_b=0.176; p=0.041).
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Participant Characteristics
Gender (Female)
Age
Smoking
Alcohol Use
Postmenopausal HRT Use
Hypertension
Diabetes
Hypothyroidism
Musculoskeletal Disorders
Use of Urinary Incontinence Facilitating Drugs

HRT: hormon replacement therapy

43 (87.8%)
725+6.2
11 (22.4%)
4 (8.2%)
6 (14.0%)
29 (59.2%)
12 (24.5%)
12 (24.5%)
23 (46.9%)

20 (40.8%)

No Urinary

Urinary Incontinence Present Incontinence

37 (64.9%)
71.0+5.1
20 (35.1%)
10 (17.5%)
3 (8.1%)
27 (47.4%)
14 (24.6%)
13 (22.8%)
28 (49.1%)

19 (35.8%)

Statistics
X2=7.427; p=0.006
t=1.322; p=0.189
X?=2.034; p=0.154
X2=2.023; p=0.155
X?=0.681; p=0.409
X?=1.476; p=0.224
X2<0.001; p=0.993
X?=0.041; p=0.839
X?=0.050; p=0.822

X?=0.266; p=0.606

Table 1. Presence of Urinary Incontinence According to Participant Characteristics

Urinary incontinence patients' serum 25(OH) Vitamin D levels
(28.2+16.6 ng/ml) were not significantly different from those
without complaints (22.6+14.4 ng/ml) (t=1.879; p=0.063). Of
those with normal serum 25(OH) vitamin D levels, 23 (62.2%)
experienced urinary incontinence, while among those with
levels lower than normal, 26 (37.7%) experienced it
(X?=5.807; p=0.016).

The serum 25(OH) Vitamin D levels of patients with OAB

with normal serum 25(OH) vitamin D levels, 22 (59.5%) had
an overactive bladder, while among those with levels lower
than normal, 28 (40.6%) had it. The difference between the
two groups was not significant (X?=3.445; p=0.063).

Participants' Ul and OAB statuses according to Vitamin D
level groups are shown in Table 4. There was no significant
difference in the rates of urinary incontinence or OAB among
the groups when participants were classified based on their

(28.0£17.2 ng/ml) did not significantly differ from those wit- serum 25(0OH) vitamin D levels (X?=6.673; p=0.083,
hout OAB (22.7£13.7 ng/ml) (t=1.786; p=0.077). Of those X?=4.585; p=0.205, respectively).
OAB: Overactive Active Bladder OAB Present OAB Absent

Gender (Female) 38, 76.0% 42,75.0%
Age 73.0£6.0 70.5+5.1
Smoking 17, 34.0% 14, 25.0%
Alcohol Use 7, 14.0% 7,12.5%
Postmenopausal Hormone Replacement Therapy 7, 18.4% 2,4.8%
Hypertension 32, 64.0% 24, 42.9%
Diabetes 9, 18.0% 17,30.4%
Hypothyroidism 8, 16.0% 17,30.4%
Musculoskeletal Diseases 26, 52.0% 25, 44.6%
Use of Incontinence Facilitating Drugs 23,46.9% 16, 30.2%

Table 2. Presence of Overactive Active Bladder according to participant characteristics
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Participant Characteristic
Age
BMI
Parity (Number of Pregnancies)
Number of Births
Age at Menopause
Number of Medications
Tea Consumption
Coffee Consumption

OAB: Overactive Active Bladder

Urinary Incontinence Severity
tau_b=0.105; p=0.161
tau_b=0.130; p=0.075
tau_b=0.087; p=0.324
tau_b=0.142; p=0.118
tau_b=0.043; p=0.609
tau_b=0.115; p=0.147
tau_b=-0.135; p=0.084

tau_b=-0.047; p=0.581

OAB Severity
tau_b=0.220; p=0.002
tau_b=0.106; p=0.068
tau_b=0.149; p=0.076
tau_b=0.176; p=0.041
tau_b=-0.027; p=0.735
tau b=0.112; p=0.131
tau_b=-0.066; p=0.363

tau_b=-0.111; p=0.162

Table 3. Variation and Relationships of Participant Characteristics with Urinary Incontinence Severity and

OAB Severity Scores

Participants with Uri- Participants with
Vitamin D Level Group Total Participants nary Incontinence OAB
Normal 37 (35.0%) 23 (46.9%) 22 (44.0%)
Vitamin D Insufficiency 20 (18.8%) 6 (12.2%) 9 (18.0%)
Vitamin D Deficiency 30 (28.3%) 13 (26.5%) 10 (20.0%)
Severe Vitamin D Deficiency 19 (17.9%) 7 (14.3%) 9 (18.0%)
Total 106 (100.0%) 49 (100.0%) 50 (100.0%)
X?=6.673; p=0.083 X?=4.585; p=0.205

Table 4. Urinary incontinence and Overactive Active Bladder statuses according to Vitamin D level groups

There was no significant correlation between participants'
serum 25(0OH) Vitamin D levels and UI severity scores
(tau_b=0.099; p=0.174). However, there was a significant
positive correlation with small effect size between OAB seve-
rity and serum 25(OH) Vitamin D levels (tau b=0.148;
p=0.030).

Urinary incontinence patients' calcium levels (9.7+0.8 ng/ml)
did not significantly differ from those without UI (9.5+0.5
ng/ml) (t=1.368; p=0.175). Similarly, there was no significant
difference in calcium levels between patients with OAB
(9.6£0.8 ng/ml) and those without OAB (9.7+0.6 ng/ml)
(t=0.736; p=0.463). There was no significant correlation
between calcium levels and the severity of Ul (tau_b=0.119;
p=0.130) or OAB severity (tau_b=-0.065; p=0.373).

DISCUSSION

Urinary incontinence is a significant condition that affects the
social life of individuals, particularly in the elderly where func-
tional decline due to various reasons is more prevalent. The
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increasing prevalence of this condition, which adversely affects
individuals physically, psychologically, and socially, necessita-
tes the investigation of possible associated factors and the
identification of preventable causes. In the elderly Vitamin D
deficiency is commonly observed. Given its effects on the
detrusor muscle of the bladder and the prostate gland, it is
thought that Ul and OAB may be more common in individuals
with Vitamin D deficiency.

In our study, which aimed to evaluate the relationship between
Vitamin D deficiency and Ul in 106 elderly individuals, those
with normal serum 25(OH) Vitamin D levels were found to
have a significantly higher prevalence of UI compared to those
with low levels. While no significant difference in the occur-
rence of OAB was observed among the participants based on
serum 25(OH) Vitamin D level categories, there was a signifi-
cant positive correlation between serum 25(OH) Vitamin D
levels and OAB severity.

With increasing life expectancy and aging population, the
prevalence of UI in the elderly is progressively rising due to
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the increasing incidence of comorbidities and physiological
changes associated with aging, such as pelvic floor muscle
dysfunction and urinary system diseases. In our study, the
prevalence of Ul was found to be 46.2%. An epidemiological
review by Hunskaar et al. observed UI prevalence ranging
from 6% to 72% [19]. In the study conducted by Kili¢ et al.,
urinary incontinence was detected in 49.7% of women and
28.6% of men [20]. In other studies conducted in Turkey, Ceti-
nel et al. reported a Ul prevalence of 35.7%, Kocak et al. re-
ported 23.9%, and Ekin et al. reported 33.7% [21-23].

In a cross-sectional population-based survey by Irwin et al. it
was found that 12.8% of women and 10.8% of men had OAB
[4]. In our study, the prevalence of OAB was 47.2%, which is
higher and predominantly observed in women. Zhu et al. con-
ducted a review of 28 studies and similarly found that OAB is
associated with age, consistent with our findings [24].
Tampakoudis et al. examined the urinary incontinence status
between two groups of women, smokers and non-smokers, and
found a higher incidence of Ul in smokers [25]. Hannestead et
al. reported a significantly higher prevalence of UI in active
smokers and individuals who quit smoking [26]. The lack of
association between smoking and Ul in our study may be attri-
buted to the inclusion of both genders and the lower prevalence
of smoking among women in our country.

In a study by Tamanini et al., the most common comorbid
pathologies and their prevalence rates in patients with Ul or
OAB were found to be similar to our study [27]. Oztiirk et al.
examined the UI status of women aged 35 and older and, simi-
lar to our study, demonstrated no association with diabetes and
hypertension [28].

In a study conducted by Kaur et al. in India in 2017 among
women aged 65 and older, the participants with UI had a mean
vitamin D level of 11.2 £+ 6.3 ng/ml, while in the control group
it was found to be 14.6 + 7.3 ng/ml, and a significant differen-
ce was observed between the groups [29]. Our study results are
consistent with these findings. In our study, the vitamin D
levels were determined to have a general average of 25.2 +
15.6 ng/ml. It is well known that vitamin D is effective on
muscle and bone physiology. The relationship between pelvic
muscle function and vitamin D, which could affect the deve-
lopment of urinary incontinence, is frequently investigated. In
women aged 50 and over, low vitamin D levels were found to
be significantly associated with UI and at least one pelvic floor
disorder [10].

In a study conducted by Kili¢ et al. in 2016, it was found that
UI was significantly higher in individuals with low vitamin D
levels, diabetes, and high Ca levels, while OAB was signifi-
cantly higher in individuals with low vitamin D levels and high
serum Ca levels [20]. In our study, Ca levels and diabetes were
not found to be associated with the presence of UI and OAB.
When the participants in our study were classified into groups
based on their serum 25(OH) Vitamin D levels as normal and
low, it was found that the Ul was significantly higher in the
group with normal vitamin D levels compared to the group
with low levels. Although an OAB was more commonly ob-
served, the difference was not significant.

In a cohort study conducted by Vaughan et al., it was observed
that out of 187 participants initially without UI, UI developed
in 175 of them during follow-up. After adjusting for age, gen-
der, and ethnic factors, a significant association was found
between baseline vitamin D levels and UI [30].

Navaneethan et al. found in their prospective study among
postmenopausal women that total pelvic floor dysfunction was

significantly associated with Vitamin D levels and being in
menopause for more than 5 years [9]. Isolated pelvic organ
prolapse was also significantly associated with Vitamin D.
Isolated stress Ul, however, was found to be associated with
obesity, sunlight exposure, and serum 25(OH) Vitamin D le-
vels. In our study, since self-reported data were collected, the
categorization of incontinence reported by participants may
have been suboptimal, leading to the inability to identify simi-
lar relationships.

In a retrospective study conducted by Parker-Autrey et al., the
relationship between vitamin D and pelvic floor dysfunction
was investigated in women aged 18 and over. It was found that
pelvic floor dysfunction was significantly higher in the group
with low Vitamin D levels [31]. In a cohort study conducted by
Dallosso et al., involving individuals over 40 years old, partici-
pants were queried about urinary symptoms and dietary habits
annually for one year. It was observed that high Vitamin D
intake significantly reduced the incidence of developing OAB
[32].

In our study, we did not find a significant relationship between
Vitamin D levels and UI measured by the ICIQ-UI short form
or the presence of OAB measured by the OAB-VS§ scale among
participants aged 65 and above who presented to our hospital.
However, we did find a significant association between Vita-
min D levels and the severity of OAB measured by the OAB-
V8 scale, where those with normal Vitamin D levels had signi-
ficantly higher OAB severity compared to those with low le-
vels.

The reasons for this discrepancy in results could be attributed
to several factors. These include differences in the age groups
of participants selected in different studies, the specific exclu-
sion criteria applied in our study leading to a more specific
group of participants, the use of different cutoff values for
serum 25(0OH) Vitamin D levels in classifying participants, and
methodological differences in the evaluation of Ul and OAB
presence in studies (such as physical examination, urodynamic
tests, different scales, etc.). Further research on this topic is
warranted.

The relationship between vitamin D levels and various health
outcomes remains controversial. This discrepancy may be due
to limitations in study designs, such as inadequate dosing or
baseline vitamin D levels [33]. The inconsistency in results
may also stem from measuring different forms of vitamin D or
using varying assay methods [34]. Despite extensive research,
highly convincing evidence for a clear role of vitamin D does
not exist for most outcomes [35]. Future studies should consi-
der adjusting for long-term vitamin D supplementation, solar
exposure, and other potential confounders.

This study has several limitations. Firstly, serum 25(OH) vita-
min D levels were measured only once, without accounting for
seasonal variations, duration of sun exposure, and dietary ha-
bits. As a result, the measured vitamin D levels may not fully
reflect the participants' long-term vitamin D status. Additio-
nally, the cross-sectional design of the study limits our ability
to establish causality between vitamin D levels and health
outcomes. The observed discrepancies between measured vi-
tamin D levels and various health outcomes may also be attri-
buted to the lack of measurement of different forms of vitamin
D or the use of varying assay methods. Furthermore, the samp-
le size in this study was limited, which may affect the generali-
zability of the findings. Specifically, the small number of male
participants limits our ability to assess gender differences ef-
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fectively, and this imbalance may have contributed to the lack
of significant findings in gender comparisons.

In this study, participants aged 65 and above who had their
serum 25(OH) vitamin D levels measured at our hospital in the
past year were identified through hospital records and invited
to participate. It is possible that those who agreed to participate
and attended the interview were in better health, lived closer to
the hospital, and were more health-conscious, potentially influ-
encing the study results. Additionally, serum 25(OH) vitamin
D measurements were not performed concurrently with the
evaluation of UI. The limited number of participants, due to the
strict inclusion and exclusion criteria, further restricted recru-
itment. Moreover, pelvic examination or urodynamic testing
was not conducted, and the Ul status was entirely based on
self-reporting. These factors may have contributed to the pos-
sible suboptimal assessment of Ul in this study.

There are very few studies in our country that investigate the
effects of vitamin D on UI. The exclusion criteria in our study
were carefully designed to minimize potential confounding
factors. However, the results from studies investigating the
relationship between vitamin D and UI, both in our country
and internationally, remain contradictory. More controlled,
prospective studies are needed to provide a clearer evaluation
of this relationship and to confirm the findings.

Conclusion
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PPD sonrasi gelisen atipik biilloz reaksiyon: Tiberkiiloz lenfadenit

olgu sunumu
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OZET

Tiiberkiilozun tanisinda en eski ve en sik kullanilan tiiberkiiloz tarama testi, saflagtirilmis bir protein tiirevinin
(piirifiye protein derivesi = PPD) deri i¢ine enjekte edildigi uygulamadir. PPD uygulanan bolgede 48-72 saat
icinde sertlesme, gecikmis tipte asir1 duyarlilik reaksiyonunu ve M. tuberculosis ile enfeksiyonu gosterir. Bu
yazida ayni giin i¢inde ayni koldan PPD ve COVID-19 Biontech asilamasi yapilan ve PPD enjeksiyon bolge-
sinde atipik biilloz reaksiyon gelisen bir olgu sunulmustur. PPD ve COVID-19 asilamalarinin ayni1 giin ayn
kola uygulandig1 olgularda benzer klinik bulgularin gelisebilecegi akilda tutulmali, bu iki islemin miimkiin
oldugunca farkli zamanlarda uygulanmasina dikkat edilmelidir.

Anahtar kelimeler: PPD, atipik biilloz reaksiyon, tiiberkiiloz, COVID-19 as1

ABSTRACT

Atypical bullous reaction after PPD: A case report of tuberculous lymphadenitis

The oldest and most commonly used tuberculosis screening test in the diagnosis of tuberculosis is the applica-
tion in which a purified protein derivative (purified protein derivative = PPD) is injected into the skin. Harde-
ning in the PPD treated area within 48-72 hours indicates delayed-type hypersensitivity reaction and infection
with M. tuberculosis. In this article, a case who was injected with PPD and COVID-19 Biontech from the
same arm on the same day and who developed an atypical bullous reaction at the ppd injection site is presen-
ted. It should be kept in mind that similar clinical findings may develop in cases where PPD and COVID-19
vaccinations are applied to the same arm on the same day, and care should be taken to apply these two proce-

dures at different times as much as possible.

Keywords: PPD, atypical bullous reaction, tuberculosis, COVID-19 Vaccine

GIRIS

Tiiberkiilozun tanisinda en eski ve en sik kullanilan
tiiberkiiloz tarama testi, saflastirilmis bir protein tiire-
vinin (plirifiye protein derivesi = PPD) deri igine en-
jekte edildigi uygulamadir [1]. PPD, tiiberkiiloz basil
kiiltiirii filtresinden protein presipitasyonu ile izole
edilen antijenik 6geleri igerir ve daha 6nce M. tuber-
culosis ile kargilagmis, yani enfeksiyon gecirmis bir
bireyin hiicresel immiinite cevabini gosterir. Su anda
mevcut olan tiiberkiilin deri testi antijenleri, Mycobac-
terium  tuberculosis enfeksiyonunun  tespiti  igin
%100'den daha az duyarl1 ve spesifik olsa da, daha iyi
tan1 yontemleri yaygin olarak mevcut degildir[2]. PPD
uygulanan bolgede 48-72 saat iginde sertlesme, ge-
cikmis tipte asir1 duyarlilik reaksiyonunu ve M. tuber-
culosis ile enfeksiyonu gosterir. Endiirasyon olmadan
eritem varlig1 negatif olarak kabul edilir [3-6]. Bagi-
siklik sistemi yeterli kisilerde 10 mm'lik bir enduras-
yon pozitif test yaniti olarak kabul edilirken, HIV
enfeksiyonu olan veya bagisiklik sistemini baskilayici
ilag tedavisi gorenler gibi bagisiklik yetersizligi olan
bireylerde 5 mm'lik bir yanit pozitif kabul edilebilir.
Eritem ve sertlesme normal yanit olsa da, PPD testin
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den sonra kabarciklar, graniilomlar ve lokal nekroz
gibi atipik reaksiyonlar ¢ok nadirdir[7-8]. Abartili
tiiberkiilin yaniti, aktif tiiberkiiloz gelisme olasiliginin
daha yiiksek olmastyla iliskilidir[9].

Olgumuzda ayni giin i¢inde ayni koldan arka arkaya
PPD ve COVID-19 Biontech asis1 yapilmasi sonrasin-
da gelisen atipik biill6z reaksiyon sunulmustur.
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Aliraver ID, ve Yuksel C.PPD Sonrast Gelisen Atipik Biilloz Reaksiyon

OLGU SUNUMU

63 yasinda Can’da kirsal bolgede yasayan kadin hasta
sag submandibular bdlgede 1 yildir devam eden sislik,
halsizlik sikayetleriyle enfeksiyon hastaliklar1 polikli-
nigine basvurdu. Fizik muayenesinde sag submandi-
bular bolgede 2x3 cm yumusak kivamli hareketli
hassas lenfadenopatisi olan hastanin dis merkezde
yapilan ultrasonunda sag submandibular bolgede yak-
lagik 22x11 mm, oval, kismi vaskiilarize, hipoekojen
lezyon (lap?) raporlandi. LAP etiyolojisine yonelik
bakilan Toxoplasma, Rubella, Citomegaloviriis, Hepa-
titler, Brucella, tularemi ve kedi tirmig1 elisa ve sero-
loji testleri negatifti. Akciger grafisi normaldi. Yapilan
sag submandibular ve sol aksiller lenf nodu tru-cut
biyopsisinde kazeifiye graniilomatéz lenfadenit sap-
tanmast lizerine tiiberkiiloz 6ykiisii olmayan hastaya

PPD yapilmasi planlandi. Ayni giin ig¢inde sol kola
PPD’si ve COVID Biontech asis1 yapilan hastanin 4.
gliniinde sol kol posteriorunda 1x3cm boyutunda
aniiler, , kenarlar1 biilloz keskin smirlt agrili lezyon
izlendi (Resim 1). Endurasyon yoktu. Dermatoloji
tarafindan degerlendirilen hastada atipik biilloz reak-
siyon gelistigi diistiniilerek PPD belirsiz olarak yo-
rumlandi. PPD bdlgesinden alinan cilt biyopsisi sonu-
cu epidermiste ve dermiste nekroz, abse, kronik inf-
lamatuar hiicreler olarak geldi. Tiiberkiiloz lenfadenit
on tanisiyla hastaya anti tiiberkiiloz tedavisi baglandu.
Tedavi siiresi 6 ay olarak diizenlendi. 10 giin sonra
yapilan kontrol muayenesinde biilloz reaksiyonun
kayboldugu goriildii(Resim?2).

Resim1.PPD uygulama sonrasi 4. gin

Resim2. 10 glin sonraki kontrol muayenesi
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TARTISMA

Canl zayiflatilmig Mycobacterium bovis enjeksiyonu-
na dayanan ve lokal enfeksiyona neden olabilen BCG
astlamasinin aksine, PPD Mycobacterium tuberculo-
sis’in 200 den fazla enfektif olmayan saflastirilmisg
proteinden olusur ve lokal enfeksiyona neden ola-
maz[10].

Ik kez 1890 yilinda Koch tarafindan kaynatilmis
basil kiiltiirlerinin 6ziitii olan “Old Tuberculin” gelisti-
rilerek 1930 yilma kadar saglikli bireylerde
M.tuberculosis varligini tespit etmede kullanildi[11].
Bugiin PPD tiiberkiilin deri testi; Tiiberkiilozda tani
amaciyla, BCG asisinin etkinligini belirlemek ve kont-
roliinii saglamak i¢in, kemoprofilakside kullanilmak-
tadiur[12].

Literatiir tarandiginda PPD sonrasi gelisen atipik ve
¢ogunlukla graniilomatdz veya biilloz goriiniimlii deri
testi yanitlar1 veren olgular gosterilmistir[9,13-17].
Mevcut veriler, pozitif bir tiiberkiilin reaksiyonunun
vakalarin yaklasik %1 ila %2'sinde bir miktar kabarma
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