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YUKSEK CERRAHI RiSKLi AKUT KOLESISTIT HASTALARINDA
PERKUTAN SAFRA KESESi DRENAJI: TEK MERKEZ DENEYiMi

PERCUTANEOUS GALLBLADDER DRAINAGE IN PATIENTS WITH HIGH SURGICAL RISK
ACUTE CHOLECYSTITIS: A SINGLE-CENTER EXPERIENCE
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OZET

AMACG: Yiiksek cerrahi riski bulunan akut kolesistit hastalarinda
perkitan safra kesesi drenajinin etkinligi arastiriimistir.

GEREC VE YONTEM: Ocak 2021 ile Eylil 2023 tarihleri arasinda
goriintileme rehberliginde perkiitan safra kesesi drenaji yapi-
lan toplam 51 hastanin elektronik kayitlari retrospektif olarak
incelendi.

BULGULAR: Perkiitan safra kesesi drenaji (PSD) islemi, 51 hasta-
nin tamaminda basaril bir sekilde gerceklestirildi. Islem sonra-
sl, 43 hastada (%84,3) akut kolesistit semptomlari geriledi. PSD
proseduru ile iliskili mortalite veya major komplikasyon bildi-
rilmedi. PSD sonrasi kateterizasyon siresi ortalama 23,6 giin
(aralik 3-47 glin), hastanede kalis siresi ise ortalama 22 giin
olarak tespit edildi. Cogunlugu islem 6ncesi sepsis nedeniyle
takip edilen 7 hasta (%13,7), drenaj kateteri cekilmeden 30 giin
icinde kaybedildi. PSD sonrasi cerrahi risklerin en aza indirilme-
sini takiben 6-8 hafta icinde 27 hastaya (%52,9) kolesistektomi
uygulandi.

SONUC: Goriintlleme rehberliginde gerceklestirilen perkiitan
safra kesesi drenaji, dusiik komplikasyon oranlarina sahip gu-
venli bir prosediir olup, yiiksek cerrahi riski bulunan hastalarda
akut kolesistit ile iliskili inflamatuar stirecin ¢6zim{inde etkili bir
yontemdir.

ANAHTAR KELIMELER: Akut kolesistit, Safra kesesi, Kolesistos-
tomi, Kolesistektomi, Perkiitan drenaj.
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ABSTRACT

OBJECTIVE: We investigated the effectiveness of percutaneous
gallbladder drainage (PGD) in a group of patients with acute
cholecystitis (AC) who were at high surgical risk.

MATERIAL AND METHODS: The electronic records of a total of
51 patients who underwent percutaneous gallbladder draina-
ge under imaging guidance between January 2021 and Sep-
tember 2023 were retrospectively reviewed.

RESULTS: The PGD procedure was successfully performed in all
51 patients. After the procedure, symptoms of AC regressed in
43 patients (84.3%). There were no reports of mortality or major
complications associated with the PGD procedure. The average
duration of catheterization post-PGD was 23.6 days (range 3-47
days), and the average hospital stay was 22 days. Seven patients
(13.7%), mostly monitored due to pre-procedural sepsis, were
lost within 30 days without catheter removal. Cholecystectomy
was performed on 27 patients (52.9%) in the 6-8 weeks fol-
lowing PGD, after minimizing surgical risks.

CONCLUSIONS: Under imaging guidance, PGD is a safe pro-
cedure with low complication rates in patients at high surgical
risk and is an effective method for resolving the inflammatory
process associated with AC.

KEYWORDS: Acute cholecystitis, Gallbladder, Cholecystos-
tomy, Cholecystectomy, Percutaneous drainage.
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INTRODUCTION

Acute cholecystitis (AC) is a common condi-
tion encountered in surgical practice, chara-
cterized by gallbladder inflammation with
significant morbidity and mortality risks.
More than 90% of AC cases are associated with
gallstones, and cholecystectomy is the stan-
dard treatment for eligible patients (1,2). Mor-
tality rates for cholecystectomy are reported to
be below 1%; however, for high-risk patients
with comorbidities undergoing emergency
cholecystectomy, mortality rates can reach up
to 30% (3,4). Consequently, high-risk surgical
patients are treated with broad-spectrum an-
tibiotics and gallbladder decompression to
prevent perioperative morbidity and mortality.

Percutaneous gallbladder drainage (PGD) un-
der imaging guidance was first performed in
1980 using ultrasonography (USG) in a patient
with gallbladder empyema. PGD is a minimal-
ly invasive procedure aiming to achieve de-
compression by placing a drainage catheter
into the gallbladder under imaging guidan-
ce. PGD can be used as a bridging therapy for
patients eligible for surgery and is also recom-
mended as a definitive treatment for patients
who are not surgical candidates or those with
acute acalculous cholecystitis (AAC) (3,5,6).

This study aims to evaluate the effective-
ness, clinical outcomes, and complications
of PGD performed under imaging guidance.

MATERIALS AND METHODS

This retrospective study utilized data from pa-
tients who underwent percutaneous gallblad-
der drainage (PGD) under imaging guidance
at Igdir Dr. Nevruz Erez State Hospital between
January 2021 and September 2023. Informed
consent for the procedure was obtained from
all patients or their families if the patients were
unable to provide consent. The study included
patients aged 18 and older diagnosed with
acute cholecystitis (AC) based on clinical and
radiological findings and treated with PGD un-
der imaging guidance. Patients whose clinical
information and procedure reports were una-
vailable in electronic records were excluded.
The severity of AC was assessed using the 2018

Tokyo Guidelines (TG). The demographic and
clinical data of the patients, the imaging mo-
dality and technique used for PGD, the mac-
roscopic appearance of the initial aspiration
sample during PGD, laboratory results of the
aspiration samples, catheterization and hos-
pital stay durations, minor and major comp-
lications related to the procedure, and the ti-
ming and number of patients who underwent
cholecystectomy after PGD were recorded.

Procedure Technique: All procedures were perfor-
med under sterile conditions and local anest-
hesia with 5-10 mL of 2% lidocaine using ult-
rasonography (USG) or a combination of USG
and fluoroscopy. Patients were initially evalu-
ated for the suitability of a transparenchymal
hepatic approach and the Seldinger technique.
In one patient with coagulopathy, a transpe-
ritoneal approach was used to access the gal-
Ibladder directly through the peritoneum.

After identifying the appropriate entry site, an
18-gauge Chiba needle (Cook Medical) was
inserted into the gallbladder, and approxima-
tely 10 mL of fluid was aspirated to confirm
placement within the cavity. The aspirated
sample was sent for microbiological analy-
sis. A guidewire (Amplatz Super Stiff, Boston
Scientific, USA) was advanced through the
needle, which was then removed, and tra-
ct dilation was performed using 6-10 French
(F) dilators. Subsequently, an 8-14 F, 25 cm
pigtail catheter (GEOTEK Medical, Ankara, Tur-
key) was placed into the gallbladder lumen.

For patients guided by fluoroscopy, 5 mL of io-
dinated contrast material was injected, while for
those guided by USG, 5-10 mL of fluid was aspi-
rated through the catheter to confirm its place-
ment within the gallbladder. The catheter was
secured to the skin and left for free drainage. In
non-operated patients, catheter removal was
performed after assessing cystic duct patency
with contrastinjection through the catheter, fol-
lowing tract maturation, typically at 2-3 weeks.

Ethical Committee

This study was approved by the Institutional
Non-Interventional Clinical Research Ethics
Committee with protocol (25.09.2024/11-13).
Due to the retrospective nature of the study, a



waiver of informed consent was granted, and
there were no conflicts of interest among the
authors.

Statistical Analysis

Statistical evaluations were conducted using
the SPSS 22 software package. Categorical data
were presented as frequencies and percen-
tages, while continuous numerical data were
expressed as mean + standard deviation and
minimum-maximum values. Categorical vari-
ables were analyzed using Fisher's exact test or
chi-square tests.

RESULTS

The study included 51 patients who un-
derwent PGD. The demographic and clinical
characteristics of the patients, as well as the
procedural details, are described in Table 1.
Among the patients, 28 (54.9%) were male,
and 23 (45.1%) were female, with ages ran-
ging from 44 to 96 years (mean: 69 years).
Table 1: Distribution of procedure-related characteristics and

demographic data in patients undergoing percutaneous gallb-
ladder drainage.

Number (n) Percentage (%)
GENDER
Female 28 54.9
Male 23 451
GALLSTONE
Present 48 94.2
Absent 3 5.8
TOKYO GUIDELINE STAGE
Stage 1 15 29.4
Stage 2 32 62.7
Stage 3 4 79
GUIDING METHOD
Ultrasound 16 313
Ultrasound + Fluoroscopy 35 68.7
ACCESS ROUTE TO THE GALLBLADDER
Transhepatic 50 98.1
Transperitoneal 1 1.9
CATHETERIZATION TECHNIQUE
Seldinger technique 49 96.1
Trocar technique 2 39
FIRST ASPIRATION MACROSCOPIC APPEARANCE
Normal 25 49
Purulent 15 294
Bile sludge 11 216

All patients underwent PGD due to acute chole-
cystitis (AC). Of the 51 patients, 49 (96.1%) were
hospitalized from the emergency department
with a diagnosis of AC, and 2 patients (3.9%)
developed AC while hospitalized for malignan-
cy. In 3 patients (5.8%) with acute acalculous
cholecystitis, no gallstones were observed,
whereas the remaining 48 patients (94.2%)
were diagnosed with acute calculous chole-
cystitis. When the severity of AC was classified
according to the Tokyo Guidelines, 15 patients
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(29.4%) were classified as Grade 1, 32 patients
(62.7%) as Grade 2, and 4 patients (7.9%) as
Grade 3. Among the Grade 1 patients, 12 (80%)
were deemed ineligible for surgery due to be-
ing in ASA-3 (American Society of Anesthesi-
ologists Classification), and the remaining 3
(20%) underwent PGD based on the surgical te-
am's decision. In the Grade 2 group, 13 patients
(40.6%) were classified due to WBC >18,000,
and 19 (59.4%) met other criteria (Table 1).

The technical success rate of PGD was 100%.
Transhepatic PGD was performed in 50 patients
(98.1%), while a transperitoneal approach was
used in 1 patient (1.9%) with no suitable entry
site. PGD was performed under ultrasonograp-
hy (USG) guidance alone in 16 patients (31.3%)
and with combined USG and fluoroscopy gu-
idance in 35 patients (68.7%). The Seldinger
technique was used in 49 patients (96.1%),
while the trocar method was employed in 2
patients (3.9%). The initial aspiration during
PGD revealed normal bile in 25 patients (49%),
purulent material in 15 patients (29.4%), and
bile sludge in 11 patients (21.6%) (Table 1).
Microbiological analysis results were available
for only 4 patients, and Enterococcus species
were cultured from these aspiration samples.

The clinical and follow-up outcomes of patients
who underwent PGD are described in table 2.
Post-procedure, AC symptoms resolved in 43
patients (84.3%). A comparison of pre-procedu-
re and 72-hour post-procedure white blood cell
(WBC) counts showed that WBC levels returned
to normal in 42 patients (82.3%) post-procedu-
re. In 3 patients with persistently elevated WBC
counts, pericholecystic abscess formation not
amenable to percutaneous drainage was iden-
tified, prompting changes in medical mana-
gement. The mean duration of catheterization
was 23.6 days (range: 3-47 days), and the mean
length of hospital stay was 22 days. Post-proce-
dure, 27 patients (52.9%) were monitored in the
intensive care unit. 7 patients (13.7%), the majo-
rity of whom had been monitored for sepsis pri-
or to the procedure, succumbed within 30 days
before the drainage catheter was removed. Six
patients (11.7%) were discharged with cathe-
ters in place but were lost to follow-up. Cat-
heters became dislodged in 4 patients (7.8%),
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and 2 of these cases required no re-catheteri-
zation during follow-up. Cholecystectomy was
performed in 27 patients (52.9%) 6-8 weeks
after PGD when surgical risks were minimized.

No procedure-related mortality or major comp-
lications were observed. The most common mi-
norcomplicationwas catheter malposition (n=4,
7.8%).Catheterrevisionwasrequiredin2patients
(3.9%) due to catheter obstruction (Table 2).

Table 2: Post-procedural outcomes of patients who underwent
percutaneous gallbladder drainage.

Number (n)  Percentage (%)

POST-PROCEDURAL SYMPTOMATIC IMPROVEMENT 43 843

RESOLUTION OF POST-PROCEDURAL LEUKOCYTOSIS 42 823
COMPLICATIONS

Catheter Misplacement 4 7.8

Catheter Occlusion 2 39

Pericholecystic Abscess 3 5.8

MONITORED IN INTENSIVE CARE 27 529

UNDERWENT CHOLECYSTECTOMY 27 52.9

DECEASED WITH CATHETER IN PLACE 7 137

CATHETER REMOVED 4 7.8

NO FOLLOW-UP AFTER DISCHARGE 6 117

DISCUSSION

Acute cholecystitis (AC), an acute inflammati-
on of the gallbladder, is a primary complication
of gallstones and a common emergency en-
countered in surgical practice (7). The standard
first-line treatment for AC is laparoscopic chole-
cystectomy following fluid-electrolyte balance
restoration and gastric decompression. In hi-
gh-risk patients, acute infection can be treated
with percutaneous gallbladder drainage (PGD),
which does not require general anesthesia,
instead of laparoscopic cholecystectomy (8).

According to the 2018 Tokyo Guidelines (TG),
PGDisindicated in Grade 2 and Grade 3 patients.
For Grade 1 patients, PGD is not indicated unless
they are considered high surgical risks (3). In our
study, 32 patients (62.7%) were classified as Gra-
de 2,and 4 patients (7.9%) as Grade 3.The rema-
ining 15 patients (29.4%) in the Grade 1 group
included 12 patients (80%) who were classified
as ASA-3 (American Society of Anesthesiologists
Classification) and therefore ineligible for sur-
gery, and 3 patients (20%) who underwent
PGD based on the surgical clinic's decision.

For patients diagnosed with AC, PGD is a defi-
nitive treatment in cases with high surgical risk,
while it serves as a bridge to surgery in patients
scheduled for delayed surgical intervention
(9,10). In our study, the rate of patients under-
going cholecystectomy after PGD for AC was

52.9% (27/51). In the literature, the rate of pa-
tients undergoing cholecystectomy after PGD
varies widely, ranging from 16.4% to 94% (11-
14). Studies investigating predictors for sub-
sequent surgery following PGD have shown
that advanced age, prolonged hospital stays,
and the presence of respiratory comorbidities
reduce the likelihood of surgery (12,15,16). In
our study, the mean age of the patients was
found to be 69 years, and the average len-
gth of hospital stay was 22 days. After PGD, it
was observed that patients who did not un-
dergo surgery had a higher age and more co-
morbidities, in accordance with the literature.

The technical success rate of imaging-guided
PGD procedures is reported to be above 90% in
the literature (17). In our hospital, routine ima-
ging guidance for PGD procedures includes eit-
her ultrasonography (USG) alone or a combina-
tion of USG and fluoroscopy. Following catheter
placement, the position of the catheter within
the gallbladder lumen was verified using USG
and aspiration for bedside procedures relying
solely on USG. For cases using both USG and
fluoroscopy, the catheter placement was confir-
med by injecting contrast material. In our study,
the technical success rate of PGD was 100%.

Positive culture results are essential for iden-
tifying the source of sepsis, while negative re-
sults direct attention to non-biliary sources
of sepsis. In our study, microbiological evalu-
ation of the initial aspiration samples from 4
patients yielded Enterococcus in culture, and
medical treatments were adjusted accordingly.

In comparison to the transperitoneal appro-
ach, the transhepatic approach in PGD proce-
dures has been reported to carry higher risks of
bleeding and hemobilia fistula formation (18).

In our study, 50 patients (98.1%) underwent
transhepatic PGD, while 1 patient (1.9%) with
no suitable entry point underwent transperi-
toneal PGD. None of the patients experienced
bleeding or hemobilia fistula complications.
We believe that the dynamic imaging capa-
bility of ultrasonography (USG), which allows
clear visualization of the needle’s relation to
major vascular structures and bile ducts as it
advances through the liver parenchyma, plays



a crucial role in preventing bleeding compli-
cations. Additionally, abnormalities in the pa-
tient’s bleeding parameters are critical etiologi-
cal factors contributing to such complications.

The Society of Interventional Radiology (SIR)
quality improvement guidelines define the
clinical success of PGD as pain relief, normali-
zation of fever, white blood cell count (WBC),
and C-reactive protein (CRP) levels (17). Stu-
dies have reported the clinical success of PGD
to range between 80.6% and 87.9% (18-21). In
our study, similar to the literature, symptoms
of AC resolved in 43 patients (84.3%), and WBC
levels returned to normal ranges in 42 pa-
tients (82.3%) within 72 hours post-procedure.
Among the patients whose WBC levels did not
normalize, three were found to have developed
pericholecystic abscesses. After their medical
treatments were adjusted, these patients met
the clinical improvement criteria, and their cat-
heters were removed. Similarly, studies in the
literature have reported pericholecystic abs-
cess formation in most patients whose WBC
levels remained elevated post-procedure (20).

Early complications of PGD include vagal reac-
tions, bleeding, sepsis, bile peritonitis, pneumo-
thorax, bowel perforation, and catheter migra-
tion, while late complications include catheter
migration and recurrent cholecystitis. Studies
in the literature report catheter migration as the
most common complication, with an incidence
of 4-8% (14, 21). In our study, no major compli-
cations were observed related to PGD. Similar
to the literature, the most common complica-
tion was catheter migration, which occurred in
4 patients (7.8%). Among these patients, 2 who
showed clinical improvement did not requi-
re repeat PGD and were monitored clinically.

In patients with AC, especially those with high
comorbidities, in addition to the technical diffi-
culty of surgery, the potential morbidity, prolon-
ged hospitalization/intensive care unit admissi-
on, and long-term medical treatment risks are
also present, leading to high costs associated
with surgical treatment. PGD performed under
imaging guidance and local anesthesia using
relatively small-caliber catheters (8-14 F) has
the advantage of lower potential risks compa-
red to surgery, requiring a shorter hospital stay.
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Additionally, it allows for earlier mobilization
and, beingaminimallyinvasive technique, offers
significant benefits in terms of patient comfort,
along with achieving a lower cost treatment.

Our study has several limitations. First, due to
its retrospective nature, some patients’ medical
and clinical follow-up records were not acces-
sible. As a result, clinical improvement criteria
were based on pain and WBC counts, as data on
fever and CRP levels were unavailable for some
patients. Second, no comparative analysis was
conducted with patients who underwent emer-
gency cholecystectomy. Third, the study’s limi-
ted sample size and lack of long-term outcome
data or information on additional interventions
needed by the patients pose further limitations.
Studies with larger participant groups and long-
termfollow-up arenecessaryto providevaluable
insights into the sustainability of this treatment.

Imaging-guided PGD is an effective and reliable
treatment method for patients with AC, offering
high success rates, low morbidity and morta-
lity, and applicability as a bridging or definiti-
ve therapy in high-risk surgical patient groups.
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OZET

AMAG: Platin bazli bilesikler, cesitli kanser tirlerinin teda-
visinde 6nemli terapétik ilaglar olarak rol alirlar. Sisplatinin
(cis-[Pt(NHs)2Cl2]) tedaviye sunulmasi platini ve diger metalleri
baz alan bilesiklerin kanser tedavisinde potansiyel tedaviler ola-
rak kullanilmasinda 6nemli bir gelisme olmustur. Karboplatin ve
oksaliplatin diinya capinda biliniyorken birkag ilag sadece belli
bdlgelerde onay almistir. Yeni antikanser terapilerin gelistiril-
mesine acil ihtiyag vardir cinkii mevcut ilaclarin toksisitesi cok
yuksektir ve bu da kullanimlarini kisitlayan en 6nemli faktorler-
den biridir. Bu calisma antikanser aktiviteye sahip yeni platin
kompleksleri bulmayi hedeflemektedir.

GEREC VE YONTEM: Yeni platin tiirevlerinin gelistiriimesine
yonelik bir strateji ayrilmayan gruplarin modifikasyonudur. Bu
calismada 2-(2 or 4- triflorometil)fenil benzimidazol tasiyici li-
gandlariniiceren platin (Il) kompleksleri sentezlenmis ve MCF-7
hiicrelerine karsi degerlendirilmistir.

BULGULAR: Sonuglarimiz kompleks 1 ve 2'nin MCF-7 hiicreleri-
ne karsi sirasiyla 141.57 pM ve 125.59 uM ICso degeriyle inhibitor
aktivite gosterdigini ortaya koymustur.

SONUCG: Bu kompleksler ileriki ¢calismalar icin lider bilesikler
olarak degerlendirilebilir. Cesitli modifikasyonlarla olusturulan
yeni serilerden in vitro aktivitesi daha yuksek ajanlar gelistirile-
bilir.

ANAHTAR KELIMELER: Platin, Sentez, Kanser, Kompleks, Far-
masotik kimya.
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ABSTRACT

OBJECTIVE: Platinum-based compounds serve as crucial the-
rapeutic remedies for treating various types of cancer. The int-
roduction of cisplatin, or cis-[Pt(NHs)2Cl2], marked a significant
breakthrough in harnessing platinum and other metal-based
compounds as potential treatments for cancer. While carbop-
latin and oxaliplatin have secured global recognition, a few
drugs have obtained approval in only specific regions. There is
an urgent need of new anticancer therapies, since the available
drugs are so toxic which is one of the main reasons restricting
the application of these drugs. This study aims to find new pla-
tinum complexes endowed with anticancer activity.

MATERIAL AND METHODS: One strategy to develop novel pla-
tinum derivatives involves modifying the non-leaving groups.
In this research, platinum (ll) complexes bearing 2-(2 or 4-triflo-
romethyl)phenyl benzimidazole carrier ligands were synthesi-
zed and evaluated against MCF-7 cells.

RESULTS: Our results showed that complex 1 and 2 showed in-
hibitory activity against MCF-7 cells with 1Cso values 141.57 uM
and 125.59 uM respectively.

CONCLUSIONS: These complexes can be evaluated as lead
compounds for further studies. New series created with various
modifications may yield agents with higher in vitro activity.

KEYWORDS: Platinum, Synthesis, Cancer, Complex, Pharma-
ceutical chemistry.
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INTRODUCTION

The developmentofcancerisacomplicated pro-
cess stemming from mutations and epigenetic
factors in the cells. Until now, many therapeutic
interventions have been utilized to treat malig-
nancies; however, the efforts remain inefficient
due to the complex nature of cancer cells (1-4).

One group of widely used chemotherapeutics
for cancer treatment is platinum complexes (5).
These agents have a broad spectrum of activity
for different cancer types including gynaeco-
logical cancers, germ cell tumors, throatic can-
cers, head and neck cancers, and bladder can-
cer. The representative and the first member of
this group is cisplatin, cis-diamminedichlorop-
latinum(ll), which has a well-recognized toxicity
profile (6,7). Cisplatin has been reported as one
of the most used chemotherapeutic agents due
to its wide range of activity against different
cancer types (8,9). The clinical success of cispla-
tin brought about the discovery of different or-
ganometallic anticancer compounds (10-12).

The effect of cisplatin is not fully exerted be-
cause of its high toxicity and problems rela-
ted to drug resistance mechanisms. Therefo-
re, there is a need for novel platinum based
drugs with fewer side effects and a broader
range of anticancer activity (13). There are th-
ree platinum complexes used in clinical app-
lications throughout the world: cisplatin, car-
boplatin, and oxaliplatin, as well as several
agents only used in certain countries (14-16).

It is well understood that cisplatin attaches
to DNA covalently bonded, forming mostly
1,2-intrastrand cross-links, which distorts the
DNA structure, precluding DNA from duplica-
tion and transcription, and prompts the apop-
totic pathway, provoking cell death (17). Swit-
ching of the amine groups can arouse different
structural and formational changes in target
DNA, which may have an influence upon the
character of the biological activity of the ana-
logues (18). A notable strategy in designing
novel platinum-based anticancer medications
involves incorporating physiologically active
compounds as ligands. The benzimidazole ring,
present in vitamin B12 and its derivatives, pu-
rine bases, and various metalloproteins, stands

out as a bioactive ligand. Furthermore, it de-
monstrates effective ligand properties within
different transition metal complexes (19). Buil-
ding on our prior research, where we observed
that altering the chemical structure of cispla-
tin's amine groups could significantly influence
the cytotoxicity and toxicity of platinum comp-
lexes, we embarked on a study to investigate
the impact of benzimidazole ligands on the
cytotoxic properties of platinum(ll) complexes
(13,20-24). Thus, we synthesized several plati-
num (Il) complexes incorporating substituted
benzimidazole ligands for biological evaluation.

MATERIALS AND METHODS

To synthesize the complex 1 and 2, firstly, the
non leaving ligands were synthesized accor-
ding to previously reported papers (25,26).
The aldehydes and equimolar sodium me-
tabisulfide were mixed in Ethanol. The final
products were mixed with o-phenylendiami-
ne under reflux for 3 hours to obtain benzi-
midazole ligands. Then, for the chelate for-
mation, the benzimidazole derivatives were
heated and mixed with KzPtCls in isopropil
alcohol to obtain final products (Figure 1).
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Figure1: Synthesis of the compounds.

The structures of the complexes were elucida-
ted by evaluation of Mass and NMR spectra. TH
NMR spectrum was obtained in DMSO-des on a
Varian Mercury 400 MHz spectrometer using
tetramethylsilane as the internal standard. Re-
porting TH-NMR data, abbreviations were used,
which are s, d, dd, ddd, t, td, and m (which me-
ans singlet, doublet, doublet of doublets, doub-
let of doublets of doublets, triplet, triplet of
doublets, and multiplet respectively). High re-
solution mass spectra data (HRMS) was collec-
ted using Waters LCT Premier XE Mass Spectro-
meter (high sensitivity orthogonal acceleration



time-of-flight instrument) operating in ESI (+)
method, also coupled to an AQUITY Ultra Perfor-
mance Liquid Chromatography system (Waters
Corporation, Milford, MA, USA) using a UV dete-
ctor monitoring at 254 nm (UPLC/MS method:
(A) water + 0.1% Formic Acid and (B) acetonit-
rile + 0.1% Formic Acid; flow rate = 0.3 mL/min,
Column: Aquity BEH C18 column (2.1 X 100 mm,
1.7 mm, Waters Corporation, Milford, MA, USA)).

Synthesis of the Complexes

2 mmol of the benzimidazole ligands and 1
mmol of K2PtCls were dissolved in a mixture of
isopropyl alcohol and water. This reaction mix-
ture, shielded from light exposure, underwent
heating at 60°C for 7 days. After the stipulated
time, the formed precipitate was isolated by
filtration, subsequently rinsed multiple times
using small amounts of water, ethanol, and
diethyl ether, and finally dried under vacuum.

Cell Culture

In this study MCF-7 (ATCC-HTB-22TM) cell line
was used. This cell line, which was stored frozen
inacryovialinaliquid nitrogen tank, was quickly
thawed in a 37°C water bath, then the contents
of the tube were transferred to a 15 mL falcon
(conical) tube and mixed with PBS (Phosphate
Buffer Solution) at a rate of 3 times the product
volume.ltwas centrifuged at800 rpmfor 5 minu-
tes. The supernatant was discarded and the cel-
s in the pellet were transferred to a 25 cm? flask
diluting by RPMI-1640 (Roswell Park Memorial
Institute 1640) containing 10% Fetal bovine se-
rum (FBS) (Capricorn Scientific, FBS-HI11B, Ger-
many) and 1% penicillin/streptomycin culture
solution (Capricorn Scientific, PS-B,Germany).
The flask containing 5% CO2 was put into a
37 °C incubator to induce the proliferation of
the cells. After the cells had covered the 80 % of
the surface of the flask, the cells were transplan-
ted in a 75 cm?” flask to produce more cells.

MCF-7 cells defined by using trypan blue and
Thoma counting chamber were dispersed in
the 96 well plates as each plate contains 1X10*
cells in 100 pl. After 24 hours of incubation, 100
ul of the determined doses of cisplatin and the
synthesized compounds were added, and this
procedure was repeated 6 times. Wells of the
control group were filled with100 pl of cultu-
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re solution containing 10% FBS, and vehicle
control wells were filled with 100 ul of culture
solution containing 1% DMSO, which is used
for dissolving the synthesized compounds. At
the 24t 48" and 72" hours, after the incuba-
tion period, MTT (Goldbio St. Louis MO, USA)
(5 mg/mL) solution was added to each well.

5 mg/mL MTT was dissolved in an empty me-
dia (in RPMI) which did not contain FBS and
Pen-Strep and made ready for use after passing
through a 0.22 pl filter. The plate containing 20
pl MTT in each well incubated in an incubator
containing 5% CO2 at 37 °C for 3-4 hours. Af-
ter the incubation period, the contents of the
wells were removed carefully and 100 ul isopro-
pil alcohol were added to each well. Thus, MTT
crystals were made soluble. The cells were incu-
bated at room temperature for 1 and 2 hours.
Viability of the cells was measured spectrop-
hotometrically at 570 nm by Microplate Rea-
der. Cell viability % values were calculated ac-
cording to given formula below by measuring
the absorbance values and the effect of the
compounds on the cell line was determined.

Absorbance of the test well

bl o —
Cell viability % Absorbance of the control well

RESULTS

The NMR and HRMS results for Complex 1 and
Complex 2 are presented as follows.

Complex 1

TH-NMR (400 MHz, DMSO-de): J 7.34-8.01 (12H,
m), 8.19-8.20 (2H, m), 8.61 (2H, d, J=8.4 Hz),
13.57 (2H, s). FTIR (KBr): u 3255-3195 (N-H) cm™.
HMRS (ESI+) m/z calculated for C2sHisNaFsCl2Pt:
790.0539, found: 790.0507.

Complex 2

TH-NMR (400 MHz, DMSO-d6):J6.92 (2H,t,J=7.6
Hz), 7.084 (2H, t, J=8.4 Hz), 7.36 (2H, d, J/=8.0
Hz),7.34 (4H, d, J=8.0 Hz), 7.11 (2H, d, J/=8.0 Hz),
8.24 (4H, d, J=8.0 Hz). v 3255-3195 (N-H) cm™.
HMRS (ESI+) m/z calculated for CasH1sN4FsCl2Pt:
790.0539, found: 790.0544.

After the biological evaluation, the ICso values of
the compounds were determined by interpre-
ting the %cell viability- concentration (Table 1).
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Table1:The ICso values of the compounds on the MCF-7 cell line
after 24 hours of incubation time

Compounds
Complex 1 14157
Complex 2 125.59
Cis-platin 40.84

1Cso values (M)

DISCUSSION

In this work, we synthesized two platinum(ll)
complexes denoted as cis-[PtL2Cl2], in which L
represents a 2-substituted benzimidazole ser-
ving as the "non-leaving groups." Notably, the
IR spectra of the prepared complexes exhibi-
ted distinct alterations. Additionally, the TH-N-
MR spectra of these entities aligned well with
the anticipated chemical shift values and the
associated hydrogen counts. Furthermore, the
HRMS peaks detected within the samples subs-
tantiated the anticipated molecular structures
of the synthesized compounds. The TH-NMR
spectra of the complexes revealed remarkable
differences from those of the benzimidazole
ligands. An increase in the N1-H acidic charac-
ter after platinum binding ensued observable
downfield shifts in the imidazole N1-H signal of
the complexes compared to their free ligands
(27). The alterations in the chemical shift ob-
served upon coordination (A = 6 complex - &
free ligand) are commonly positive, remarking a
reduction in electronic density on the 2-substi-
tuted benzimidazole ligands after coordination
of the platinum. The NH signal is observed at
approximately 12 ppm in L1 and L2, and it has
been determined that it shifts downfield at 13.2
and 13.4ppmincomplexes 1 and 2, respectively.

According to our in vitro data, 2-CFs phenyl
substitution (complex 2) improved the bio-
logical activity. These complexes may bind
directly to DNA, yet this cannot explain their
cytotoxic effects directly. Their cytotoxic acti-
vity may also be related to interactions with
various cellular proteins or structures, such
as those involved in apoptosis or DNA repair
pathways. For example, while the 2-CFs group
may influence drug-target interaction, potenti-
ally boosting DNA binding affinity, at the same
time, it can have an influence on the complex's
ability to interact with other cellular targets.

These factors may have an influence on the
observed anticancer activity, although further
studies, including in vitro validation, would
be necessary to support these hypotheses.

As a result, we designed and synthesized two
new platinum (Il) complexesand evaluated them
against MCF-7 cell line. The compounds showed
mild activity against MCF-7 cells. The complex
with a 2-CFs phenyl substitution (compound
2) has been found to be more active. This com-
pound can be taken into consideration for furt-
her improvement when designing new series.
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OZET

AMACGC: Bu calisma ile ani gelisen ve zaman zaman hayati tehdit
eden boyutlara da ulasabilen, hizli ve etkin miidahale gerekti-
ren anafilaksi durumu hakkinda dis hekimlerinin bilgi ve farkin-
daliginin degerlendirilmesi amaglanmistir.

GEREC VE YONTEM: Calismaya katiimaya géniillii olan dis he-
kimligi egitimini Turkiye'de tamamlamis tiim dis hekimlerine 20
sorudan olusan bir anket formu doldurtuldu. Bu anket formun-
da katihmcilarin kimlik bilgilerine dair herhangi bilgi bulunma-
maktadir. Anketteki 4 soru katilimcilarin demografik 6zellikleri
ile ilgili, 4 soru gunlik klinik pratikleri ile ilgili iken geriye kalan
12 soru anafilaksi tani ve tedavisi ilgili sorulardan olusmaktadir.
Calismada yer almaya kabul eden tiim katiimcilara anketler fizi-
ken verilmis ve anket tamamlandiktan sonra arastirmacilardan
tarafindan toplanmistir.

BULGULAR: Toplamda 228 dis hekimi ankete katiim goster-
di.18-24 ve 25-32 yas grubundakiler daha yiksek anafilakside
ilk tercih edilen ilacin hangisi oldugu sorusuna“Epinefrin” ceva-
bini verdiler (p=0,001). Anafilaksi tedavisinde epinefrinin hangi
yol ile uygulanmasi gerektigi sorusuna 33 - 47 yas grubundaki-
lerin tamami bilmiyorum cevabini verdi (p=0,001)."“Dis hekimli-
gi fakiiltesinden mezuniyet veya Uzmanlik egitiminiz sonrasin-
da anafilaksi tani kriterleri ve tedavisi konusunda herhangi bir
literatir, kitap bolimi veya rehber okudunuz mu?” sorusuna
33-47 yas grubundakilerin tamaminin “Okumadim, bilgimin ye-
terli oldugunu disliniyorum” cevabini verdi (p=0,0001).

SONUCG: Mezuniyetleri Gizerinden daha kisa siire gecen dis he-
kimlerinin anafilaksi ve tedavisi hakkindaki bilgi ve farkindalik
seviyesi diger gruplara gére daha ytksektir.

ANAHTAR KELIMELER: Anafilaksi, Dis Hekimi, Anestezi.
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ABSTRACT

OBJECTIVE: The aim of this study was to evaluate the knowle-
dge and awareness of dentists about anaphylaxis, which deve-
lops suddenly and sometimes reaches life-threatening dimensi-
ons, and requires rapid and effective intervention.

MATERIAL AND METHODS: A questionnaire consisting of 20
questions was administered to all dentists who volunteered to
participate in the study and completed their dental education
in Tlrkiye. This questionnaire form did not contain any informa-
tion about the identity of the participants. Four questions in the
questionnaire were related to the demographic characteristics
of the participants, four questions were related to their daily cli-
nical practice, and the remaining 12 questions were related to
the diagnosis and treatment of anaphylaxis. The questionnaires
were physically given to all participants who agreed to take part
in the study and were collected by the researchers after the qu-
estionnaire was completed.

RESULTS: A total of 228 dentists participated in the survey. 18-
24 and 25-32 age groups were more likely to answer "Epineph-
rine" to the question "Which drug is the first drug of choice in
anaphylaxis" (p=0.001). All participants in the 33-47 age group
answered "l don't know" to the question "Which route should
epinephrine be administered in the treatment of anaphylaxis"
(p=0.001)." To the question "Have you read any literature, book
chapters or guidelines on the diagnostic criteria and treatment
of anaphylaxis after graduation from dental school or after your
specialty training?", all of those in the 33-47 age group answe-
red "l have not, | think my knowledge is sufficient" (p=0.0001).

CONCLUSIONS: Dentists who graduated more recently had a

higher level of knowledge and awareness about anaphylaxis
and its treatment compared to other groups.

KEYWORDS: Anaphylaxis, Dentist, Anesthesia.
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INTRODUCTION

Anaphylaxis is defined as the most severe
form of allergy, so it is very important to make
a rapid diagnosis and start treatment (1,2). It
is very difficult to make a diagnosis if the pa-
tient has no previous history of anaphylaxis in
his/her medical history or if the patient pre-
sents clinically with atypical symptoms (3,4).
The general incidence of anaphylaxis varies
between 50-112 per 100.000 person-years,
but the approximate incidence is considered
to be 0.3-5.1% (5). The incidence of anaphy-
laxis has increased in recent years (6).The in-
cidence of anaphylaxis in dental practice is
lower than the general incidence and 0.004-
0.015 cases/dentist/year. Although the overall
mortality rate seems to be stable, the rate of
drug-related fatal anaphylaxis is increasing (3).

Anaphylaxis in dental practice is generally due
to antibiotics, latex, topical skin preparations,
and anesthetic drugs (7,8). Local anesthetics
are among the most commonly used drugs in
dental practice. 6 million people worldwide are
exposed to local anesthetics every day during
dental procedures and the majority of them
do not know whether they are allergic to the-
se drugs (9). Allergic reactions caused by local
anesthesia are caused either by the anesthetic
itself or by the additives in the solution. The
development of allergic reactions due to local
anesthesia alone is extremely rare, less than
1% of all reported adverse reactions (10,11).

All dentists should be properly trained to deal
with medical emergencies that may arise during
dental practice. When an immune-mediated
hypersensitive reaction, such as an anaphylac-
tic reaction develops during dental practice, re-
gardless of the cause, it can be life-threatening.
It is thought that physicians worldwide are still
performing critically inadequate interventions
in the treatment of anaphylaxis (12). However,
there are not many studies in the literature
that demonstrate the level of knowledge and
intervention skills of dentists in anaphylaxis.

With this questionnaire-based study, we ai-
med to evaluate the level of knowledge and
experience of dentists about anaphylaxis and

the treatment to be applied in case of anap-
hylaxis and to make inferences about the
applications that can be made in daily pra-
ctice in the light of the data we will obtain.

MATERIALS AND METHODS

This study was designed as a prospective,
single-center and questionnaire-based study.
Dentists who are currently working in our hos-
pital and have completed their dental educati-
on in Turkiye were informed about the study,
and anyone who volunteered to participate in
the study and signed the voluntary consent
form was included in the study. The exclusi-
on criteria were not having completed their
dental education or having completed the-
ir education in a country other than Turkey.

The questionnaire forms to be filled out by the
participants were created by a team consis-
ting of an anesthesiologist, a dental specialist
and a dental student who have experience in
the subject. This questionnaire was evaluated
and approved by 3 anesthesiologists working
outside the center where the study was con-
ducted and who have experience in anaphy-
laxis treatment. During the creation of the qu-
estionnaire , the questionnaire study used in
the study conducted by Krishnamurthy (13)
and colleagues was also taken as a reference.
The questionnaire forms were physically gi-
ven to all volunteers participating in the study
and collected from the volunteers by the re-
searchers after they were filled out. There is
no section in the questionnaire that questions
the identity information of the participants.
There are 20 questions in total in the ques-
tionnaire. Four of them are questions desc-
ribing the demographic characteristics of
the participants, four of them are questions
about daily dental practice and the remai-
ning 12 questions are related to anaphylaxis
knowledge level and intervention ability.

The questionnaire form filled out by the par-
ticipants is shown in Figure 1. After the qu-
estionnaire forms collected from the parti-
cipants the answers were categorized and
transferred to electronic media. All data were
statistically evaluated after categorization.



1. Age of dentist ?
o 18-24

o 25-32

o 33-40

o 41-47

o >47

3. Duration of dental practice(year) :
<5
5-10
11-15
16-20
>20
4. What's your position ?
o General Dentist
o Specialist Dentist
o Lecturer(Asc. Prof, Prof. Etc.)
5. Which of the following local anesthetics do you mostly use in your daily routine?
o Lidocaine
o Articaine
o Prilocaine
o Others
6. Do you prefer local anesthesia with adrenaline or without adrenaline?
o With Adrenaline
o Without Adrenaline
7. Do you ask your patients if they have any drug allergies before treatment procedures?
o Yes

0000 o0

o No
8. Do you apply local anesthetic test dose to your patients?

o Yes

o No
9. How many times have you encountered anaphylaxis before?

o 1-2times

o 3-5times

o 5-10 times

o >10times

o Never

10. Have you ever had hesitations about the treatment of an anaphylaxis case?

o Yes

o No

11. Do you have a treatment plan for anaphylaxis in your clinic?
o Yes
o No

12. Which emergency medicine do you keep in your clinic?

o Dopamine
Epinephrine
Corticosteroid
Antihistamine
Salbutamol
Glucagon

How many of the p

1 ed resulted in death?

is cases you

00000WO0O0O0O0O

0
1
2
3
>3

14. Do you know basic life support and its stages?
o Yes
o No
15. Which of the following symptoms and findings do you think are associated with anaphylaxis?

(You can tick more than one option)

o Nausea - Vomiting
o Respiratory distress
o Cough
o Itching in palms
o Urticaria-Angioedema
o Hypotension
o Anxiety-Fear of Death
o Loss of Consciousness
o ltchy throat
o Cramping abdominal pain
16. Which is your first choice for the treatment of anaphylaxis?
Dopamine
Epinephrine
Corticosteroid
Antihistamine
Salbutamol
Glucagon
In your opinion, which drug should be administered first in the treatment of anaphylaxis?

-
© o o o Noooooo

Intravenous
Subcutaneous
Intramuscular
Idon't know
18. How do you act when you see a patient who is not allergic to drugs but has other allergic

diseases such as asthma?

o Iperform the treatment ignoring allergic problems.

o Taccept these problems as risk factors and consult the patient

19. Have you read any literature, book chapters or guidelines on the diagnostic criteria and

ti of is after graduation from the faculty of dentistry or your specialist training?
(can be printed source or from the internet)

T'haven't read it, I don't think it's related to my profession.

I haven't read it, I think my knowledge is sufficient

I felt the need to read it when I encountered such a patient.

o o o o

T'haven't read it, I would prefer a treatment scheme that is easy to understand and apply that I can
refer to in case of emergency.

20. Which one would you choose for a patient in whom you suspect anaphylaxis?

I do not start treatment

1do a skin test myself with the suspected drug

I consult the patient with the suspected drug to an allergist for testing

o o o o

I treat patients without local anesthetic

Figure 1: Survey form questioning the level of knowledge of
dentists about anaphylaxis and anaphylaxis treatment.
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Ethical Committee

Data collection for the study was started after
the ethics committee permission of our univer-
sity. Ankara University Faculty of Dentistry Clini-
cal Research Ethics Committee 38/2024.

Statistical Analysis

The data obtained in this study were analy-
zed using SPSS 22 package program. In ad-
dition to the percentage distribution of the
data, the relationship/difference between the
answers given to the questions was analyzed
by Chi-Square analysis. In case of insufficient
number of responses per cells/eyes in the tab-
les, Fisher's Exact test and/or Chi-Square analy-
sis with the help of Montecarlo simulation
technique were used. 0.05 was used as the sig-
nificance level and if p<0.05, it was stated that
there was a significant relationship/difference.

RESULTS

A total of 228 dentists participated in the study.
When we look at the distribution of the partici-
pants according to age groups, 103 (45.2%) of
them are in the 18-24 age group, 113 (49.6%)
in the 25-32 age group, six (2.6%) in the 33-40
age group and six (2.6%) in the age group over
47 years. When the answers of the participants
to the third question in the questionnaire form
inquiring about the years of professional expe-
rience were evaluated, it was found that 197
(86.4%) of the participants had less than 5 years
of professional experience, and 27 (11.8%) of
them had 5-10 years of professional experien-
ce. 126 (55.3%) of the participants were gene-
ral practitioner dentists, 79 (34.6%) were spe-
cialist dentists, and 23 (10.1%) were lecturers.

When the relationship between the answers given
by age groups was analyzed :

« There was no significant difference in the
answers to the question "How many of the
anaphylaxis cases you have encountered resul-
ted in death?" (p>0.05).

» There was a significant difference between
the age groups in terms of the answers given
to the question "Do you know basic life support
and its stages?" (p<0.05). It is seen that those in
the 33-47 age group answered no significantly
higher than the other groups.
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« There was a significant difference between the
age groups in terms of the answers given to the
question "Which drug would you prefer first in
the treatment of anaphylaxis?" (p<0.05). The re-
sults indicated that those in the 18-24 and 25-
32 age groups gave “Epinephrine” response at
a higher rate.

« There was a significant difference between
the age groups in terms of the answers given
to the question "Which route do you think the
drug should be administered first in the treat-
ment of anaphylaxis?" (p<0.05). It is seen that
all of those in the 33-47 age group answered "I
don't know."

« There was a significant difference between the
age groups in terms of the answers given to the
question "How do you act when you see a pa-
tient who is not allergic to any drug but has ot-
her allergic diseases such as asthma, hay fever?"
(p<0.05). It is seen that all of those in the 25-32
and 33-47 age groups answered "l accept these
problems as a risk factor and refer the patient to
a specialist.”

» There was a significant difference between
the age groups in terms of the answers given
to the question "Have you read any literature,
book chapters or guides on the diagnostic cri-
teria and treatment of anaphylaxis after gradu-
ation from the faculty of dentistry or after your
specialty training?" (p<0.05). It is seen that all of
those in the 33-47 age group answered "l have
not read, | think my knowledge is sufficient."

» There was a significant difference between
age groups in terms of the answers given to the
question "Which of the following is the attitude
you would exhibit in the face of a patient sus-
pected of anaphylaxis?" (p<0.05). It is seen that
those in the 25-32 and 33-47 age groups gave
the answer "l would perform a skin test myself
with the suspected drug" at a higher rate.

The data on the comparison of the answers
given to the questions according to the years
spent in the profession are shown in Table 1.

The data on the relationship between the pro-
fessional status of the dentists participating in
the study and their responses to the questions
in the questionnaire are presented in Table

Table 1: Data on the relationship between the length of time
dentists have spent in the profession and the answers they

gave.
How many years have you been practicing this
profession?
<5 years 5-15 years Total
n % n % n % | pvalues
How many of the 1 196 99.5| 31| 100.0| 227 99.6
cases you encountered 2 1 0.5 0 0.0 1 0.4 10,998
resulted in death? Total 197] 1000 31] 1000] 228] 100.0
Yes 189 95.9 5 16.1| 194 85.1
Do you know basic life No. 8 21 26 839| 34 149 0,0001
support and its stages?
Total 197 1000| 31| 1000| 228| 100.0
Dopamine 1 05 2 6.5 3 13
Which drugis your first Epinephrine 189 95.9 5 16.1| 194 85.1
choice for treating Corticosteroid 6 3.0 0 0.0 6 2.6(0,0001
anaphylaxis? Antihistamine 1 05| 24 774 25] 110
Total 197 1000| 31| 1000| 228| 100.0
Intravenous 92 46.7 0 00 92 40.4
Which route do you think Subcutaneous 10 5.1 0 00| 10 44
should be the first drugtobe peamyseular 87| 442| 19| 613] 106| 46500001
administered in the .
treatment of anap I'don't know 8 41| 12 387( 20 8.8
Total 197| 1000| 31| 1000| 228| 100.0
1 do the treatment without 90 457 0 00[ 90 395
What do you do when you considering other allergic
see a patient who is not problems
allergic to any medication |'[ recognize these problems | 107| 543| 31| 1000 138| 6050001
but has other allergic as risk factors and refer the
diseases such as asthma or | patient to a specialist
hay fever?
Total 197| 1000| 31| 1000| 228| 100.0
I'haven't read it, [ don't 14 7.1 6 19.4 20 8.8
think it's related to my
branch
. Ihave notread it, I thinkmy | 41 208 24 774| 65 285
Have you read any literature, | knowledge is sufficient
book Ch:?pters orgucel When [ encountered such a 38 193 0 00f 38 16.7
on the diagnostic criteria and
3 patient, I felt the need to
treatment of anaphylaxis read 0,0001
after graduation from dental 0 - ’
Thaven't read it, [ would 104| 528 1 32| 105| 461
school or after your specialty
- X prefer a treatment scheme
training (can be printed :
. that is easy to understand
source or from the internet)? N
and easy to implement that
I can refer to in an
emergency.
Total 197| 100.0| 31| 100.0| 228| 100.0
Starting treatment 50 254 1 32| 51 224
Which of the following is I'do my own skin test with 145 73.6| 30 96.8| 175 76.8
your attitude towards a the suspected drug 0,009
patient with suspected I treat patients without 2 1.0 0 0.0 2 09
anaphylaxis? local anesthetics
Total 197| 100.0| 31| 100.0| 228| 100.0

Table 2: Data on the relationship between the professional sta-
tus of dentists and their answers to the questions in the ques-

tionnaire.
Your pr | status:

General

practitioner | Specialist PhD,

dentist dentist professor Total

n % n % n % n % | Pvalues
How many of |1 piece 126] 100.0] 79] 100.0] 22| 957|227| 996
the s | 2PIECES of oo o oof 1| 43] 1| o4
anaphylaxis
cases you 126| 100.0| 79| 100.0| 23| 100.0 | 228| 100.0 0,101
encountered | ota]
resulted in
death?
Do youknow | yes 123| 976| 71| 899| 0 00| 194| 851
bas‘“lfte . e 3] 24| 8| 101] 23] 1000] 34| 149]0,0001
support ang
its stages? Total 126| 100.0| 79| 100.0| 23| 100.0| 228 | 100.0
Which drug s Dopamine 1 08| 2 250 0 00 3 13

U
your first Epinephrine 124| 984 70| 886| 0 0.0 194| 851
choice for Corticosteroid 0 00| 0 00| 6| 261| 6 2.610,0001
treating Antihistamine 1| o8] 7| 89| 17| 739 25| 110
is?

anaphylaxis? 126] 1000 79| 1000 23] 100.0| 228 100.0
Which route | Intravenous 92| 730 0] 00| 0| 00| 92| 404
d}‘I’Y‘;:;;h":}‘: Subcutaneous 0] 79| o] oo o 00| 10 44
e e ——— 22| 175| 79| 1000] 5| 217]106] 465
first drug to be 0,0001
dministered | 1don't know 2| 16| 0| 00| 18] 783 20| 88|"
in the 126| 100.0| 79| 100.0| 23| 100.0 | 228| 100.0
treatment of | Total
anaphylaxis?

DISCUSSION

The most important finding of this study is that

o dentists who are younger and have less pro-




fessional experience, i.e. who have graduated
from dental school in a shorter period of time,
have a better level of awareness and knowled-
ge about anaphylaxis and its treatment com-
pared to others. The authors comment that the
usual reason for this may be that the groups
with less awareness may not have read any li-
terature, book chapters or guidelines on anap-
hylaxis diagnostic criteria and treatment, or
that it may not have been included in the tra-
ining curriculum during their training period.

Altman et al. included 266 physicians with dif-
ferent specialties in their study and stated that
81-98% of the participating physicians had
knowledge that epinephrine was the first tre-
atment option in anaphylaxis intervention (14).
Arga and included 391 physicians, 98 dentists,
102 pharmacists and 105 school staff in the-
ir study in which they evaluated the level of
knowledge of healthcare professionals about
the use of epinephrine auto-injectors in case
of anaphylaxis (15). In light of the data obta-
ined as a result of the study, they stated that
the level of knowledge of healthcare profes-
sionals regarding anaphylaxis management
was not sufficient and their ability to use epi-
nephrine auto-injectors correctly was also not
sufficient. In this study, the rate of physicians
knowing the diagnostic criteria for anaphylaxis
was 47.6% and 31.6% of dentists. The rate of ha-
ving correct information about the correct first
intervention in case of anaphylaxis was 87.2%
among physicians and 79.6% among dentists.
Krishnamurthy et al. (13), in their questionna-
ire-based study in which they evaluated the
knowledge attitude of dentists in anaphylactic
cases developing due to local anesthesia in a
certain region of India, concluded that dentists
lacked knowledge about anaphylactic reacti-
ons and management. When the knowledge of
dentists about the first drug to be administered
in case of an anaphylactic reaction was questi-
oned, a lower rate of epinephrine response was
encountered in this study group than in other
studies. Which is your first choice for the tre-
atment of anaphylaxis?" 85.1% answered epi-
nephrine, which is a rate parallel to the level
of knowledge in other studies in the literature.

The National Institute of Allergy and Infectious
Diseases and the Food Allergy Research and
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Education define anaphylaxis as any serious
allergic reaction with a rapid onset that can
cause death (16). When an anaphylactic reac-
tion develops, signs and symptoms may be as
mild as urticarial rash or swelling of the lips or
more severe such as difficulty breathing, whe-
ezing and bronchospasm. In addition to these
symptoms, atypical symptoms such as persis-
tent cough, persistent dizziness or cutaneous
symptoms may also occur and diagnosis may
be difficult (17,18). In his study, Krishnamurthy
et al. (13) asked the participants which symp-
toms and signs may be associated with anap-
hylaxis in order to question the knowledge of
dentists about anaphylaxis and found very low
rates of correct answers especially in atypical
findings. In our study, we further expanded
these symptoms and signs and aimed to inves-
tigate whether the participants were aware of
the relationship between atypical symptoms
and anaphylaxis by asking the participants in
the study. We reached very satisfactory correct
answer rates in all answers except for the comp-
laints of itching in the throat and abdominal
pain among atypical symptoms. Considering
that these symptoms are associated with anap-
hylaxis in very rare cases, it can be considered
that our study group has satisfactory knowled-
ge of the presentation of atypical anaphylaxis.
One of the biggest factors for this may be the
standardized dental education in Turkey. Be-
cause in order to be able to practice dentistry
in Turkey, it is necessary to graduate from a
dental school in a university, and in order to
be admitted to a dental school, it is necessary
to do well in a very difficult and competitive
exam after graduating from high school. The
educational process and educational programs
determined to become a dentist in Turkey are
the same as in American and European schools.

Although the treatment approach for anap-
hylaxis does not differ in terms of age, gender
or comorbid diseases, there is still controversy
about the appropriate indications, timing, dose,
route of administration and safety of epinephri-
ne administration (19,20). Epinephrine by the
intramuscular (IM) route is the recommended
therapy of choice in current guidelines or con-
sensus statements from the American Aca-
demy of Allergy, Asthma & Immunology (AAA-
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Al) anaphylaxis guidelines, the World Allergy
Organization (WAO) anaphylaxis guidelines,
the NIAID/FARE food allergy guidelines, and a
newer consensus recommendation (the Inter-
national Consensus ON [ICON] food allergy)
from the International Collaboration in Asthma,
Allergy and Immunology (iCAALL) group (21-
24). In their study, Arga et al. also questioned
whether epinephrine was administered with
the correct dose and route of administration in
addition to knowing the correct treatment ap-
proach, but they encountered very low rates of
correct answers, especially in dentists (15). Si-
milarly, Krishnamurthy et al. (13) asked dentists
questions about the mode of administration of
epinephrine and received correct answers from
only 56 dentists in this study involving 200 den-
tists. In our study, we were able to get correct
answers from 47% of the participants in the qu-
estion we asked about the mode of administra-
tion of epinephrine in case of anaphylaxis. Both
in the literature and in our study, the rate of cor-
rect answers to the questions about the mode
of administration of epinephrine remained be-
low the rate of correct answers to the questions
measuring the level of knowledge about anap-
hylaxis. This shows us that knowledge and awa-
reness about intervention in anaphylaxis is ina-
dequate, especially the fact that although 85%
of the participants were trained and knowled-
geable about basic life support, approximately
38% of them stated that they would be concer-
ned about intervention in case of anaphylaxis,
which is another indicator of this. In particular,
the fact that a high proportion of the partici-
pants, 82%, stated that there was no treatment
plan for anaphylaxis in their clinics was accep-
ted by the authors as one of the important re-
asons for the lack of awareness on this issue.

In particular, the fact that the study was con-
ducted in a single center and included only
questionnaire-based data is one of the most
prominent limitations. Since the study was con-
ducted in a single center, this creates limitati-
ons in the generalizability of the information.
The fact that the survey questions consisted
of options and did not contain clear descrip-
tive information can also be counted among
the limitations. However, the large number of

participants, the fact that the questionnaire
consisted of a large number of questions about
anaphylaxis and the fact that there are not
many studies on this subject in the literature
can be considered as the strengths of the study.

In conclusion, the level of knowledge and awa-
reness about anaphylaxis and its treatment is
statistically higher in dentists who have gradu-
ated from a faculty for a shorter period of time
compared to other groups. In order to increase
the level of awareness and knowledge about
anaphylaxis, which is a very important and vi-
tal medical condition, it is inevitable to provi-
de training that includes up-to-date informa-
tion both during and after faculty education.
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OZET

AMACG: Otofaji, kanser hicrelerinin hayatta kalmasinda ve te-
daviye karsi direnc gelistirmesinde kritik bir rol oynamaktadir.
Esansiyel bir iz element olan bor, ¢esitli biyolojik streclerde yer
almaktadir; ancak, prostat kanserinde boraksin antitimoér etki-
leri tizerine yapilan arastirmalar sinirli olup, bu baglamda otofa-
jinin rolu halen yeterince anlasiimamistir. Bu calisma, boraksin
DU-145 insan prostat kanseri hicrelerinde otofaji Uzerindeki
etkilerini ve bu etkilerin molekuler diizeydeki mekanizmalari
arastinilmustir.

GEREGC VE YONTEM: : DU-145 hiicreleri in vitro kosullarda
kiltirlenmis ve boraks ile muamele edilmistir. Hlicre canliligi
ve proliferasyonu, MTT (3-(4,5-dimetiltiazol-2-il)-2,5-difenil-
tetrazolyum bromiir) testi ve BrdU (5-bromo-2'-deoksilridin)
inkorporasyon yontemi ile degerlendirilmistir. Sitotoksik bo-
raks konsantrasyonlari belirlendikten sonra, otofaji ile iliskili
belirtecler olan Beclin1, mikrotlbdl iliskili protein 1 hafif zincir
3 (LC3-ll) ve sequestosome-1 (SQSTM1) ekspresyon diizeyleri
Olctlmastdr.

BULGULAR: Elde edilen sonuclar, boraksin DU-145 hiicre canli-
ligini doz bagimli olarak anlamli bicimde azalttigini géstermis-
tir. Ayrica, boraks hiicre proliferasyonunu baskilamis ve hicre
dongusunin S fazindaki hiicre oranini 6nemli dl¢lide azaltmis-
tir. Molekiler diizeyde ise boraks uygulamasi, SQSTM1'in azal-
masina, Beclin1 ve LC3-II'nin ise artmasina yol acarak otofajinin
induklendigine isaret etmistir.

SONUG: Bu bulgular, boraksin DU-145 prostat kanseri hiicre-
lerinin proliferasyonunu otofajik yolaklari aktive ederek inhibe
ettigini gostermektedir. Gozlemlenen etkilerin, blylk 6l¢tide
Beclin1/LC3-1I/SQSTM1 sinyal yolunun modulasyonu ile iliskili
oldugu distnulmektedir. Ayrica, boraksin bir otofaji aktivato-
ri ile kombinasyonu, antitimor etkinligini artirabilir ve prostat
kanseri tedavisinde umut verici bir strateji sunabilir.
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ABSTRACT

OBJECTIVE: Autophagy plays a critical role in the survival of
cancer cells and the development of resistance to therapeutic
agents. Boron, an essential trace element, is involved in various
biological processes; however, limited research has investiga-
ted the antitumor effects of borax in prostate cancer, and the
role of autophagy in this context remains inadequately unders-
tood. The present study investigated the effects and underlying
mechanisms of borax on autophagy in DU-145 human prostate
cancer cells.

MATERIAL AND METHODS: DU-145 cells were cultured in vitro
and treated with borax. Cell viability and proliferation were as-
sessed using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetra-
zolium bromide (MTT) assay and the 5-bromo-2'-deoxyuridine
(BrdU) incorporation method. Following the determination of
cytotoxic borax concentrations, the expression levels of autop-
hagy-related markers Beclin1, microtubule-associated protein
1 light chain 3 (LC3-ll), and sequestosome-1 (SQSTM1) were
measured.

RESULTS: The results demonstrated that borax significantly re-
duced DU-145 cell viability in a dose-dependent manner. More-
over, borax suppressed cell proliferation and markedly decrea-
sed the proportion of cells in the S phase of the cell cycle. At the
molecular level, borax treatment led to a reduction of SQSTM1
and an increase of Beclin1 and LC3-ll, indicating the induction
of autophagy.

CONCLUSIONS: These findings suggest that borax inhibits
the proliferation of DU-145 prostate cancer cells by activating
autophagic pathways. The observed effects appear to be me-
diated through the modulation of the Beclin1/LC3-1I/SQSTM1
signaling axis. Furthermore, the combination of borax with an
autophagy activator may enhance its antitumor efficacy, pre-
senting a promising strategy for therapeutic intervention in
prostate cancer.

KEYWORDS: Autophagy, Borax, Prostate cancer.
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GiRiS

Prostat kanseri (PK), gelismis Ulkelerde erkek
populasyonda kanser iliskili mortalitenin pri-
mer etiyolojik faktorleri arasinda ikinci sirada
yer almaktadir (1). Epidemiyolojik veriler, kan-
ser mortalitesi ile korelasyon gosteren major
risk faktorlerini titin kullanimi, obezite/hiper-
nutrisyon ve sedanter yasam tarzi olarak tanim-
lamaktadir (2). Son donemde yuritulen klinik
ve translasyonel arastirmalarin ortaya koydugu
bulgular i1siginda, 2015 Avrupa onkoloji verileri
prostat kanseri mortalite oranlarinda yasa bagl
varyasyonlarla %9-17 araliginda regresyon 6n-
gormektedir (3). Ancak projeksiyon modelleri,
onimuzdeki dekadda beklenen kanser mor-
talite insidansinin halen kabul edilebilir esikle-
rin Uzerinde seyredecegini gostermekte olup,
mevcut terapotik protokollerin optimizasyonu
ile 6nemli olglide profilaksi saglanabilecegi
degerlendiriimektedir. Lokalize prostat kanseri
tedavi algoritmalari radikal prostatektomiden
radyoterapiye, adjuvan androjen deprivasyon
terapisine kadar genis bir spektrum sergile-
mektedir (4). Patolojik progresyon surecinde
hormon-resistan klonlarin seleksiyonu, kaginil-
maz olarak kastrasyona direncli prostat kanseri
(KDPK) fenotipinin gelisimine ve niikse yol ag-
maktadir. Metastatik KDPK'da birinci basamak
tedavi secenegi olan doksetaksel bazli kemote-
rapi rejimlerine karsi gelisen sistemik toksisite
ve intrinsik/edinsel diren¢ mekanizmalari, teda-
vi basarisini limitlendiren kritik parametrelerdir.
Bu nedenle, terapdétik etkinligi artirmaya yo-
nelik yenilikci tedavi stratejilerinin gelistirilme-
si acil bir klinik ihtiyac olarak 6ne ¢ikmaktadir.

Otofaji, okaryotik hiicrelerde metabolik stresi
onleyerek hticresel homeostazin surekliligini
saglar. Bu metabolik yolak, dusik seviyelerde
gerceklesen bir korunma mekanizmasi olarak,
kanser hicrelerindeki hasarli organellerin ve
proteinlerin lizozomal yikimini iceren otofago-
zomlar araciligiyla islev gorir (5). Bu cok asa-
mali bir stire¢ olup, otofagozom olusumu, mik-
rotlbdl iliskili protein 1 hafif zincir 3'ln (LC3)
ardisik modifikasyonunu gerektirir. Sentez son-
rasinda, LC3'Un C-terminali oncelikle bir sistein
proteaz olan otofaji iliskili proteinler (ATG) ta-
rafindan kesilerek otofagozomla iliskili LC3-I ve
LC3-II Uretilir. Bu surecte, hasarli organeller ve

sitoplazmik proteinler, cift zarl vezikiller olan
otofagozomlar tarafindan kusatilir ve ardindan
lizozomlarla birlesir (6). Ortaya ¢ikan otolizo-
zomlarin icerigi, amino asitler ve diger anabolik
oncil maddelere parcalanir. Cogu hiicrede oto-
faji duslik seviyelerde gerceklesir ve bu sureg-
teki bozulmalar, kanser, nérodejenerasyon ve
kalp hastaligi gibi cesitli hastaliklara yol acabilir
(7). Ayrica, otofajinin timarlerin radyoterapi ve
kemoterapiye direncine katkida bulundugu da
one surdlmustur (8). Dolayisiyla otofaji, kanser
hicrelerinin hayatta kalmasini ve antikanser
ilaglara direncg gelisimini destekleyen bir hiicre-
sel stirec olarak kabul edilmektedir. GliniimUzde
otofaji inhibisyonu, bébrek, karaciger ve prostat
kanseri gibi ¢esitli kanser turlerinde uygulanan
yeni bir tedavi stratejisi olarak 6ne ¢ikmistir (9).

Bor dogal bir elementtir ve Turkiye, dliinya bor
rezervlerinin %73'lne sahip olarak kiiresel lider
konumdadir (10). Biyolojik acidan énemli bir iz
element olan bor, deniz suyunda 414 uM kon-
santrasyonla dokuzuncu en bol bulunan ele-
ment olan bor, dogada boraks (sodyum tetrabo-
rat) ve borik asit (BA) formlarinda bulunmakta
olup, insan plazmasindaki konsantrasyonu 10-
20 uM arahginda bildirilmistir (11). Dogal bor
bilesikleri antiviral, antibakteriyel ve antikanser
etkileri nedeniyle farmasotik formulasyonlarda
kullanilmaktadir. Borun fizyolojik fonksiyonlari-
na iliskin cok sayida calisma bulunmakla birlikte,
BA'nin huicresel fonksiyonlar ve canlilik Gizerinde
hem koruyucu hem de zarar verici etkileri oldu-
gu rapor edilmis olup, bu farkliliklarin kullanilan
model sistemler ve konsantrasyonlara bagli ola-
bilecegi diistintilmektedir (12). Dikkat cekici bir
sekilde, prostat hiicre hatlar lGzerinde yapilan
bir calismada, timor olusturmayan hiicrelerin
kanser hiicre hatlarina kiyasla BA'ya karsi daha
az duyarli oldugu gozlemlenmistir (13). Benzer
sekilde onceki ¢alismalarimizda, BA'nin porstat
kanser hiicrelerinde proliferasyon, apoptoz ve
redoks durumu etkiledigini bulduk (14). Ayrica
insanlarda yapilan epidemiyolojik calismalar,
BA alimi ile prostat kanseri riskinde azalma ara-
sinda korelasyon oldugunu gostermistir (15).

Bu calismada, androjen-direncli DU-145 boraks
tedavisine karsi gelisen otofajik yanitlarin ince-
lenmesi amacglanmistir. Boraks maruziyeti sonra-
si prostat kanser hiicrelerin tzerinde sitotoksik



etkiler hiicresel canllik ve hiicresel proliferasyon
yontemleri ile belirlenmistir. Dahasi, boraksin
bu hiicrelerde regiile ettigi otofajik sinyalizasyo-
nun belirlemek icin Beclin-1, LC3-II ve sekesto-
som-1 (SQSTM1) seviyeleri de analiz edilmistir.

GEREC VE YONTEM
Hiicre Kiiltiirii ve Boraks Maruziyeti

Hucre hatlari, maksimum proliferasyonu des-
tekleyen besiyerlerinde kdiltire edilmistir.
Prostat kanseri hiicre hatti (DU-145), Ameri-
can Type Culture Collection (ATCC)'den temin
edilmis ve %10 FBS, penisilin/streptomisin
(100 U/ml; 100 pg/ml) ve L-glutamin (200 mM)
(Gemini Bioproducts, Woodlands, CA) ile des-
teklenmis RPMI 1640 (Invitrogen) besiyerin-
de kultire edilmistir. Hucreler, %5 CO: iceren
nemlendirilmis bir inktiibatérde (Thermoscien-
tificc, MA, ABD) 37°C'de muhafaza edilmistir.
DU-145 hiucreleri, hazirlanan kultir ortami ile
75 cm®lik kiiltiir flasklarina ekilmistir. Tedavi
islemi, 100 puM, 200 uM, 400 uM, 800 uM, 1,6
mM, 3,2 mM ve 6,4 mM konsantrasyonlarinda
boraksin (Merck) dogrudan kultir ortamina
eklenmesiyle 24 saat boyunca uygulanmistir.

Hiicre Canliligi ve Proliferasyon Analizleri

MTT analizi icin hicreler, 96 kuyulu plakalara
her kuyuya 5x10° hiicre olacak sekilde ekilmis-
tir. ilk olarak, hiicrelerin flasklara yapismasi icin
boraks tedavisinden dnce 24 saat bekletilmistir.
Boraksin stok sollisyonu cift distile suda hazir-
lanmis ve 0,21-um filtreler ile stizilmuUstur. Ca-
lisma sollisyonu, tedaviden hemen 6nce hiicre
besiyeri kullanilarak hazirlanmistir. Boraksin
konsantrasyon araligi, laboratuvarimizda yapi-
lan 6n deneyler sonucunda belirlenmistir. 0'dan
6,4 mM'e kadar degisen boraks konsantrasyon-
lari, 96 kuyulu plakalarda yapisik halde bulunan
hicrelere 24 saat sureyle uygulanmistir. Daha
sonra, boraks ilaveli besiyeri uzaklastirilarak
yerine 200 pl MTT ilaveli besiyeri eklenmis ve 5
saat slreyle inkiibasyona birakilmistir. inkiibas-
yon sonrasinda MTT ¢ozeltisi uzaklastirilmis ve
200 ul DMSO eklenerek formazan kristallerinin
¢ozinmesi icin iyice kanstirilmistir. MTT for-
mazan urlninin optik yogunlugu, mikropla-
ka okuyucuda (BioTek) 590 nm dalga boyunda
Olculmustir. Boraks uygulanmayan hicrelerin
canliigi %100 olarak kabul edilmis ve deneysel
hicrelerin canliigi buna gore hesaplanmistir.
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5-bromo-2'-deoksitiridin  (BrdU) inkorporas-
yon yontemi, in vitro'da hicre proliferasyo-
nunu Olcmek icin yaygin olarak kullanilan bir
analizdir. Bu yontem, BrdU'nun aktif olarak
bolinen hicrelerin DNA'sina hiicre donguisu-
nin S fazinda entegre olmasi ve BrdU'ya karsi
gelistirilmis bir antikor kullanilarak tespit edi-
lebilmesi prensibine dayanmaktadir. Yukarida
belirtildigi gibi, hiicreler (3 x 10* hiicre/kuyu)
%80 konfluens seviyesine ulasana kadar kul-
tre edilmistir. Hlicreler, MTT analizi ile belirle-
nen IC25 ve IC50 boraks konsantrasyonlari ile
24 saat boyunca tedavi edilmistir. Daha sonra,
hiicre proliferasyonu BrdU hiicre proliferasyon
assay kiti (2750, Sigma-Aldrich) kullanilarak Gre-
tici firmanin talimatlarina gore belirlenmistir.
Absorbans degerleri 450 nm'de OlciImustir.

Hiicre Lizati Hazirhgi

Hicre lizatlarinin hazirlanmasi buz Uzerinde
gerceklestirilmistir. Kiltir ortami uzaklastinldik-
tan sonra hiicreler iki kez soguk fosfat tamponu
ile yikanmis, ardindan hiicreler soguk lizis tam-
ponu (10 mM Tris—-HCI, pH 8.0; 20 mM EDTA; 1
mM ditiotreitol; 50 mM HEPES, pH 7.0; 1 mg/mL
proteinaz K) ile lizize edilmistir. Lizatlar, 4°C'de
calkalayici plakalar tzerinde 30 dakika inkiibe
edilmistir. Daha sonra hiicre lizatlari, 4°C'de 15
dakika boyunca 15.000xg'de mikro santrifij ile
santrifiijlenmistir. Elde edilen hiicrelizatlari, ana-
lizlerde kullanilmak tzere derhal kullanilmistir.

Beclin1, LC3-1l, SQSTM1 Protein Diizeylerinin Analizi

Hazirlanan hicre lizatlarinin Beclin1, LC3-l,
ATG5 ve SQSTM1 seviyeleri, Uretici firma ta-
limatlari dogrultusunda ticari kitler (sirasiyla
EH1146, CBA-5116 ve ELK3211) kullanilarak
analiz edilmistir. ilk asamada, tiim reaktiflerin
oda sicakhgina gelmesi saglanmistir. Analiz
edilecek proteine 6zgu yakalama antikorlari ile
kaplanmis 96 kuyulu ELISA plakalarina, 6nerilen
miktarlarda hicre lizati eklenmis ve belirtilen
sure araliginda inktibasyon gerceklestirilmistir.
Sonrasinda, baglanmamis proteinleri uzaklas-
tirmak icin plakalar yikama tamponu ile 5 kez
ytkanmistir. Takip eden islemlerde, horseradish
peroksidaz (HRP) ile konjuge edilmis sekonder
antikor eklenmis, baglanmamis antikorlar 3
kez yikama tampunu ile uzaklastiriimis, subst-
rat ¢ozeltisi ilave edilmis ve son olarak 6nerilen
inkiibasyon sureleri dahilinde durdurma ¢ozel-
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tisi eklenmistir. Son asamada, her bir kuyudaki
protein konsantrasyonunu hesaplamak (zere,
mikroplaka okuyucu kullanilarak dnerilen dal-
ga boylarinda absorbans degerleri dl¢tlmustir.

Etik Kurul

Galismamizda in vitro analizler sirasinda ticari
olarak satilan hucre kultar hatti kullanildigr igin
bu calisma icin etik kurul onayina ihtiyag yoktur.

istatistiksel Analiz

Sonuglar, yedi bagimsiz deneyin ortalama-
sI = standart sapma (mean * SD) olarak ifade
edilmistir. istatistiksel analizler icin GraphPad
Prism 8 programi kullanilmistir. Deneysel ve-
rilerin normallik analizi Shapiro-Wilk normal-
lik testi ile degerlendirilmistir. Gruplar arasin-
daki fark, tek yonlu varyans analizi (one-way
ANOVA) ve ardindan Tukey post-hoc test-
leri ile analiz edilmistir. p < 0,05 degeri is-
tatistiksel olarak anlamli kabul edilmistir.

BULGULAR

Boraksin Prostat Kanser Hiicre Canlihgi Uzerindeki
Antiproliferatif Etkileri

Kontrol grubuyla karsilastinldiginda, 24 saat
boyunca 100puM, 200pM ve 400uM boraks uy-
gulamalarinin hucre canliliginda istatistiksel
olarak anlaml olmayan bir dlstise neden ol-
dugu tespit edilmistir (sirasiyla %99,2, %98,5
ve %97.1) (Sekil 1). ilk anlamh diistis, 800 pM
boraks konsantrasyonunda gozlenmis olup
bu grupta hicre canlihgi %93,7 olarak kayde-
dilmistir (p = 0,012). 1,6 mM ve 3,2 mM boraks
konsantrasyonlarinda ise canlilik orani sirasiy-
la %35,8 ve 75,9'a kadar inhibe etmistir (p <
0,001). DU-145 hiicrelerinde 24 saatlik boraks
maruziyetine ait IC50 ve IC25 degerleri sirasiy-
la 2,24 mM ve 1,18 mM olarak hesaplanmistir.

MTT analizleriyle uyumlu olarak, BrdU analizi
ile 24 saatte 1,18 mM ve 2,24 mM boraks kon-
santrasyonlarinin  DU-145 hcrelerinde an-
tiproliferatif etkiler gosterdigi belirlenmistir
(Sekil 1). 1,18 mM boraks uygulamasi kontrol
grubuna kiyasla DU-145 hiicre proliferasyonu-
nu %9,4 oraninda inhibe etmistir (p = 0,017).
Ayrica, 24 saat boyunca 2,24 mM boraks kon-
santrasyonlarina maruz birakilan DU-145 hiicre
proliferasyonu %52,6 oraninda baskilanmistir

(kontrol grubuna kiyasla p < 0,001). Genel ola-
rak, 24 saatlik boraks uygulamasinin DU-145
hicrelerinde konsantrasyon-bagimh bir an-
tiproliferatif etki gosterdigi gozlemlenmistir.

A B

-
@
=

ntrole gore %)
-
s
5

canlii: (Kot

@
=

Hiicre

Kontrol 1,18 mM 2,24mM

Boraks konsantrasyonlari

s

>
& s $ © W
N o

S
o o N
€W

Boraks konsantrasyonlar:

Sekil 1: (A) DU-145 hiicrelerinde MTT sonugclarini ve (B) DU-
145 hiicrelerinde BrdU inkorporasyonunu gostermektedir.
*p < 0,05 ve ***p < 0,001 kontrol grubu ile karsilastinldiginda

Boraks uygulamasi prostat kanser hiicrelerinde oto-
fajik sinyal yolagini indiikler

ELISA sonuclarina gére, DU-145 hiicrelerindeki
otofajiyi aktive etmek icin saatte 1,18 mM ve
2,24 mM boraks konsantrasyonlari secildi ve
otofaji ile iliskili Beclin1, LC3-1l ve SQSTM1 pro-
tein seviyeleri analiz edildi. 1,18 mM ve 2,24 mM
boraks uygulamalari, kontrol grubuna kiyasla
artan konsantrasyonlarda maruz birakilan DU-
145 hicrelerinde Beclin1 seviyelerinde istatis-
tiksel olarak anlaml bir artisa neden olmustur
(Sekil 2). 2,24 mM boraks konsantrasyonu, Bec-
lin1 seviyelerinde kontrole gore yaklasik 2 kathk
bir artis neden olmustur (p=0,014 ve p < 0,001).

Otofaji aktivasyonu sirasinda, LC3, diffliz sitop-
lazmikLC3-Iformundan,yeniolusanotofagozom
zarina alinan lipitlenmis form olan LC3-Il'ye d6-
nistirdlir. ELISA yéntemi ile hiicre ici LC3-1l da-
gilmini analiz ettik. 24 saatlik boraks uygulama-
sininDU-145hiicrelerinde LC3 seviyeleriniarttigi
belirlenmistir (p = 0,021 ve p < 0,001) (Sekil 2).

Daha sonra, politbikitinlenmis proteinlere
baglanarak onlarin otofagozomlara tasinma-
sini saglayan otofaji adaptori SQSTM1'i analiz
ettik. Beclin1 ve LC3-ll icin bildirildiginin ak-
sine, SQSTM1 seviyeleri otofaji aktivasyonu
sirasinda azalmaktadir. Elde edilen sonuclara
gore, DU-145 hiicrelerinde 24 saatlik boraks
uygulamasinin p62 protein seviyelerini du-
strerek otofajik aktivasyonu indikledigi bu-
lunmustur (p = 0,015 ve p < 0,001) (Sekil 2).
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Sekil 2: (A) Beclin1 diizeylerini, (B) LC3-Il diizeylerini ve (C)
SQSTMT1 diizeylerini gostermektedir.

*p < 0,05, **p < 0,01 ve ***p < 0,001 kontrol grubu ile karsilas-
tinldiginda

TARTISMA

Kemodiren¢ gelisimi, kanser tedavisindeki
onemli sorunlardan biridir ve bu siirecte otofa-
jinin rol oynayabilecegi dustnulmektedir. Oto-
fajinin, kemoterapi veya radyoterapi gibi stresli
kosullar altinda kanser hiicrelerini 6ldirdigu
mi yoksa bunlarin sag kalimini destekledigi mi
halen tartismalidir. Bircok calisma, otofajinin
kanser hucrelerinin kemoterapiye direncinde
rol oynadigini ve dolayisiyla otofaji inhibisyo-
nunun, kanser hicrelerini kemoterapiye ye-
niden duyarh hale getirerek tedavi etkinligini
artirabilecegini ileri stirmektedir (16). Bununla
birlikte, diger arastirmalar otofajinin kemotera-
pi ve radyoterapinin hiicre 6limini indukleyici
etkisini guclendirdigini 6ne strmektedir (17).
Benzer sekilde, bitkisel kokenli ajanlarin pros-
tat kanseri hiicre hatlan tGzerindeki antiprolife-
ratif etkileri de daha 6nce Koca ve arkadaslari
tarafindan gosterilmistir (18). Bu celiskili bul-
gular, otofajinin hiicre tipine, uyarici maddeye
ve mikrogevresel kosullara bagl olarak farkh
roller Ustlenebilecegini disiindiirmektedir. Bu
calismada gozlemlenen Beclin1 ve LC3-Il artis
ile birlikte SQSTM1 azalmasi, boraksin DU-145
hicrelerinde otofajiyi hiicre olimine aracilik
edecek sekilde aktive ettigini gostermektedir.

Son yillarda farkh ¢alismalar, bor ve tiirevlerinin
hicre canhhgi ve cogalmasi Gzerinde koruyucu/
mitojenikten hasar verici/antiproliferatife kadar
degisen biyuk olclde farkli etkiler gosterebile-
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cegi bildirmistir (19-21). Bu ¢calismada MTT ve
BrdU testi sonuclari, boraksin DU-145 hiicrele-
rinin canliligini ve proliferasyonunu kosantras-
yon bagiml bir sekilde anlamli olarak inhibe et-
tigi gosterilmistir. Bu durum, boraksin DU-145
hicre 6limunu indlkledigini distindirmekte-
dir. Dikkat cekici sekilde, ilk kez bu calismada,
DU-145 hicrelerinde boraksin, Beclin1, LC3-ll ve
SQSTM1 otofajibelirtecleriniindikleyerek otofa-
jiyi sinyalizasyonunu aktive ettigi gosterilmistir.

Otofaji, apoptozdan farkh bir hiicre 6limu si-
recidir. Hlicresel savunma ve stres diizenleme
mekanizmasi olarak otofaji, kanser arastirma-
larinda kapsamli bicimde incelenmistir (22).
Otofaji, oOkaryotik hucrelerde sitoplazmanin
bir bolimind ve yikima ugrayacak hiicre igi
organel ve proteinleri saran cift zar yapisinin
olusmasiyla karakterize edilir; bu yapi otofa-
gozom olarak adlandirhr (23). Otofagozom,
endozomlarla birleserek amfizom olusturur;
bu yapi da daha sonra lizozomlarla birleserek
otofagolizozomu meydana getirir ve icerigi par-
calayarak yok eder (24). Fizyolojik kosullar altin-
da otofaji distik diizeylerde gerceklesir. Ancak
hucreler yetersiz besin, buyime faktorlerinin
eksikligi ve hipoksi gibi cesitli stres kosullarina
maruz kaldiginda otofaji baslatilir (25). Bu su-
re¢, hiicre ici ortamin stabilitesinin korunmasi
ve normal fizyolojik islevlerin strdirilebilmesi
acisindan kritik Gneme sahiptir (26). Daha 6nce
yapilan calismalar, otofajinin timor patogenezi
ve ilerleyisinde yakindan rol oynadigini ortaya
koymustur (27). Otofaji, 6zellikle timor olusu-
munun erken evrelerinde timor blylmesini
baskilamaktadir; ancak ilerleyen dénemlerde
timor hicrelerinin olumsuz metabolik stres
kosullarina adaptasyonunu saglayarak hayatta
kalmalarina da olanak taniyabilir (28). Ayrica,
¢ok sayida antitimor ajan otofajiyi indiklemek-
tedir; ancak bu durumun timor hiicre 6limiine
mi yoksa hiicre hayatta kalmasina mi yol actig
halen tartismalidir (29). Onceki bir calismada,
DU-145 hiicreleri transmisyon elektron mikros-
kobu ile incelenmis ve diosgenin ile muamele
edilen hiicrelerin sitoplazmalarinda cesitli bo-
yutlarda cok sayida otofajik vakuol gozlem-
lenmistir (30). Ayrica otofagozom olusumu da
tespit edilmistir. Bu bulgular, prostat kanser
hicrelerinde otofajiyi indukledigini dogrula-
maktadir. Onceki calismalarla tutarh sekilde bu
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calismada, boraks tedavisinin DU-145 prostat
kanseri huicrelerinde otofajik aktivasyonu artir-
digive hiicresel canlihgibaskiladigi saptanmistir.

Beclin1, timor olusumu ile otofagozom olusu-
munda temel diizenleyici bir rol oynamaktadir
(31). Beclin1, otofajiyi indikleyici etki goster-
mektedir (32). Bu nedenle hiicresel Beclin 1 se-
viyeleri, otofajinin énemli bir diizenleyicisidir.
Onceki calismada, prostat kanser hiicrelerinde
Beclin 1 mRNA dizeylerinin anlamli bicimde
artmasi bu hiicrelerde otofajiyi induksiyonunun
gerceklestigini bildirmistir (33). Benzer sekilde
bu calismada, kontrol hiicreleriyle karsilastiril-
diginda boraksla tedavi edilen hicrelerde daha
fazla Beclin1 seviyeler tespit edildi; bu da borak-
sun otofajiyi indikledigini disiindirmektedir.
LC3, memeli hicrelerde otofajinin bir belirte-
ci olarak gorev yapar (34). Tumor hicrelerinde
LC3, sitoplazmik LC3-I formuna donusturilar
ve daha sonra otofagozom zarinda fosfati-
diletanolamin ile kovalent baglanarak LC3-lI
formunu olusturur. LC3-Il dUlzeyinin otofaji
dizeyiyle dogru orantih oldugu bilinmekte-
dir (35); dolayisiyla LC3-II protein diizeylerinin
Olctlmesi, otofajinin basladigini  gostermek
icin kullanilabilir. Nie ve arkadaslarinin yapmis
oldugu calismada western blot analizi ile LC3-
Il protein diizeyleri belirlenmis ve diosgenin ile
muamele edilen DU-145 hiicrelerinde LC3-II/
LC3-I oraninin arttigi saptanmistir (30). Bu bul-
gu, diosgenin’in timor hicrelerinde otofajiyi
indukledigini bir kez daha ortaya koymaktadir.
Bir baska calismada, valproik asit uygulama-
sinin DU-145 hcrelerinde LC3-Il seviyelerini
arttirarak otofajik aktivasyona neden oldugu
bildirilmistir (34). Bahsi gecen calismalarda tu-
tarh sekilde, boraks uygulamasi sonucu DU-145
hicrelerinde LC3-Il seviyelerinde kontrol gru-
buna gore anlamh bir artis tespit edilmistir.
Bu da, boraksin prostat kanser hiicrelerinde
otofajiyi indukleyebilecegini gostermektedir.

Otofaji akisinin izlenmesinde SQSTM1 (ubiqu-
itin baglayici protein p62 olarak da bilinir) du-
zeyi de kullanilmaktadir, zira otofaji engellen-
diginde bu protein hiicrelerde birikir. Bir otofaji
adaptor proteini olan SQSTMT1, LC3-Il ile dogru-
dan etkilesime girer ve ubikitinlenmis protein
agregatlarinin hedeflenmis yikimini dizenler
(36). SQSTM1, otofaji sirasinda yikima ugraya-

bilen bir proteindir ve otofaji engellendiginde
hicrede birikir; bu nedenle otofaji akisinin izlen-
mesinde bir belirte¢ olarak kullanilmaktadir. Bu
baglamda, DU145 hicrelerinde SQSTM1 prote-
in diizeyinin, LNCaP ve PC-3 hiicrelerine kiyasla
daha yiiksek oldugu gézlemlenmistir (35). Mev-
cut calismada, boraks uygulamasi DU-145 hiic-
relerinde SQSTM1 diizeylerinde anlamli bir azal-
maya neden olmustur. Bu durum, SQSTM1’in
otofaji sirasinda lizozomal yikima ugradigini ve
otofajik akisin gerceklestigini gostermektedir.

Sonug olarak, bu ¢alismanin bulgulari, boraksin
DU-145 prostat kanseri hiicre hattinda belirgin
antitimor aktivite gosterdigini ortaya koymak-
tadir. Boraks, DU-145 hiicrelerinin proliferasyo-
nunu otofajiyi aktive ederek baskilamaktadir ve
bu etkinin temelinde Beclin1/LC3-1I/SQSTM1
sinyal yolunun aktivasyonunun yer aldigi di-
stindlmektedir. Buna ek olarak, boraks aracili-
giyla otofajinin indiklenmesi, hiicresel canhhgi
baskilamakta ve bdylece terapétik etkiyi glic-
lendirmektedir. Bu dogrultuda, boraks ile bir
otofaji aktivatorinin kombinasyonu, boraksin
antitiimor etkisini daha da artirabilecek potan-
siyel olarak etkili bir tedavi stratejisi olabilir. Bu-
nunla birlikte, in vitro olarak g6zlemlenen etkin
konsantrasyonlarin in vivo sistemlerdeki karsil-
g1 halen net degildir. Literatiirde bildirilen bor
trevi plazma dizeyleri genellikle mikromolar
diizeyde olup, bu calismada etkili olan mili-
molar konsantrasyonlarin klinik olarak tolere
edilebilirligi tartismalidir. Bu nedenle, boraksin
terapotik potansiyelinin dogrulanmasi icin far-
makokinetik ve toksisite calismalari gereklidir.
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OZET

AMACG: Bu calismada otomatik kan sayim analizérd kullanilarak
elde edilen beyaz kiire hiicre (WBC) sayim sonuglarinin referans
yontem olan manuel mikroskopi ile elde edilen sonuglarla uyu-
munun degerlendirilmesi amaclanmistir.

GEREC VE YONTEM: 2019-2020 yillari arasinda tibbi biyokimya
laboratuvarina otomatize viicut sivisi hiicre sayimi, tibbi mikro-
biyoloji laboratuvarina manuel hiicre sayimi yapilmasi amaciyla
gonderilen steril viicut sivisi 6rnekleri retrospektif olarak ince-
lendi. Manuel mikroskopi asamasinda ornekler iki farkli arastir-
maci tarafindan Thoma lami ile 151k mikroskopunda bakilarak
degerlendirildi. Viicut sivisinin otomatize WBC 6l¢ciimi Sysmex
XN-10 kan sayim cihazinda viicut sivisi moduli (Sysmex Corpo-
ration, Kobe, Japonya) kullanilarak analiz yapildi.

BULGULAR: Calismamizda toplam 79 steril viicut sivisi (40 si-
novyal sivi, 21 plevra sivi, 14 periton sivisi, 4 beyin omurilik
sivisl) analiz edildi. Manuel beyaz kire hiicre sayimina gore
medyan (25%-75%) degeri 1520 (60-8340) hiicre/pL, Sysmex
XN-10'a gore ise 1615 (68-6091) hiicre/pL olarak saptandi. XN-
10 ve manuel mikroskopi arasinda istatistiksel olarak anlamh
glicli bir korelasyon tespit edildi. Passing-Bablok regresyon
ve Bland-Altman farklar analizi ile yapilan istatistiksel karsilas-
tirmalarda manuel beyaz kiire hiicre sayimi ve XN-10 arasinda
iyi bir uyum tespit edildi. 500 hticre/pL esik degeriyle yapilan
degerlendirmede, otomatik analizor yiiksek tanisal performans
gostermistir (duyarlilik %93,9, 6zglillik %87,1). PPV %92,0, NPV
%90,0 ve dogruluk %91,2 olarak hesaplanmistir.

SONUG: Steril viicut sivilarinda hiicre sayiminin otomatik cihaz
ile yapilmasi giderek yayginlasmaktadir. Yaptigimiz calismada
vicut 6rneklerinde manuel mikroskopiyle genel olarak uyumlu
sonuglar verdigi saptandi.

ANAHTAR KELIMELER: Hiicre sayimi, Viicut sivilari, Akis sito-
metrisi, Manuel mikroskopi, Otomatik viicut sivisi analizi.
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ABSTRACT

OBJECTIVE: In this study, it was aimed to evaluate the compa-
tibility of white blood cell (WBC) count results obtained using
an automatic blood count analyzer with the results obtained by
manual microscopy, which is the reference method.

MATERIAL AND METHODS: Between 2019 and 2020, sterile
body fluid samples sent simultaneously to the medical bioche-
mistry laboratory for automated body fluid cell count and to
the medical microbiology laboratory for manual cell count were
examined. During the manual microscopy stage, the samples
were evaluated by looking at the microscope with a Thoma sli-
de by two different researchers. WBC measurement was perfor-
med using the body fluid module (Sysmex Corporation, Kobe,
Japan) on the Sysmex XN-10 blood counting analyzer.

RESULTS: In our study, a total of 79 sterile body fluids (40 sy-
novial fluid, 21 pleural fluid, 14 peritoneal fluid, 4 cerebrospinal
fluid) were analyzed. "Median (25%-75%) value was determined
as 1520 (60-8340) cells/pL according to manual white blood cell
count and 1615 (68-6091) cells/uL according to Sysmex XN-10.
A statistically significant strong correlation was found between
Sysmex XN-10 and manual microscopy. Statistical comparisons
conducted with Passing-Bablok regression and Bland-Altman
regression analyses revealed good agreement between manu-
al white blood cell count and XN-10. Based on the 500 cells/pL
cut-off value, the automated hematology analyzer demonstra-
ted high diagnostic performance (sensitivity 93.9%, specificity
87.1%). The PPV, NPV, and overall accuracy were calculated as
92.0%, 90.0%, and 91.2%, respectively.

CONCLUSIONS: Cell counting in sterile body fluids using an
automatic analyzer is becoming increasingly common. In our
study, it was determined that body samples gave generally
compatible results with manual microscopy.

KEYWORDS: Cell count, Body fluids, Flow cytometry, Manual
microscopy, Automated body fluid analysis.
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GiRiS

Steril vlcut sivi 6rneklerinde, 6rnegin be-
yin omurilik sivisi (BOS), plevra sivisi, peri-
ton sivisi, perikardiyal sivi, sinovyal sivi vb,,

hicre sayimi gerek tanida gerekse prognoz
takibinde o6nemli bir yer tutmaktadir (1,2).

Vicut sivilarinda hiicre sayimi icin manuel
mikroskopi altin standart yontemdir. Ancak
uygulayicilar arasindaki varyasyonun yiksek
olmasi en 6nemli dezavantajidir. Viicut sivila-
r icin otomatik hiicre sayiminin kullanimi her
gecen gun artmaktadir. Otomatize hicre sayi-
mi analizorlerinin, gelismis dogruluk, verimlilik,
hizlihk ve standardizasyonu en 6nemli avan-
tajlandir. Ginimuzde bazi hematoloji analiz
cihazlarina vicut sivisi modlarinin eklenme-
si, teknolojiyi ve yazilimi viicut sivisi analizine
gore planlanmasi buyuk bir kazanim olmus-
tur. Ancak bu avantajlara ragmen duisuk hiic-
re sayllar icin fonksiyonel hassasiyet, su anda
otomatik yontemlerin her tir viicut sivisina
uygulanabilirligini  sinirlandirmaktadir  (3-5).

Sysmex XN-10, tam kan sayimi incelenmesi igin
kullanilan otomatik bir hematoloji cihazidir. Be-
yaz kan hicrelerinin (WBC) (WBC 6lgiim kanal)
OlcimU ve farkhlasmasi (polimorfonikleer ve
monontikler) icin floresans akis sitometrisi tek-
nolojisini kullanir. Viicut sivisi hiicre sayiminda,
hlcresel komponent otomatik olarak analiz
edilir ve kirmizi kan hicreleri, WBC sayisi ve mo-
nonukleer veya polimorfonukleer 16kosit ayiri-
mi, total nukleer hiicre sayisi belirlenmektedir.
Bu calismada, steril viicut sivilarinda beyaz kiire
hicre sayiminda referans yontem olan ma-
nuel mikroskopi ile Sysmex XN-10 hematoloji
analizérinln viicut sivisi moduyla elde edilen
otomatik sonuclar arasindaki istatistiksel uyu-
mu dederlendirerek, otomatik sistemlerin kli-
nik uygulamalardaki gecerliligini arastirmaktir.

GEREC VE YONTEM

Bu calismada, 2019-2020 yillari arasinda Ba-
likesir Devlet Hastanesi Tibbi Biyokimya La-
boratuvar’na otomatize vicut sivisi htcre
sayimi, Tibbi Mikrobiyoloji Laboratuvari'na
ise manuel hiicre sayimi ve kultir amaciyla es
zamanli olarak gonderilen steril vicut sivisi
ornekleri retrospektif olarak degerlendirildi.

Tum vicut sivisi ornekleri antikoagiilan icerme-
yensteriltlplerealindive Ornekler,analiztirine
gore uygun olacak sekilde, +4°C'de en kisa siire-
de (<30dk) laboratuvara ulastirildi. Laboratuvar-
da kabul edilen 6rnekler dikkatlice karistirildik-
tan sonra mikroskobik ve cihaz analizleri icin iki
esit parcayaayrildive tim ornekler, laboratuvara
ulastiktan sonra bir saat icerisinde analiz edildi.

Manuel mikroskopi asamasinda, ornekler iki
farkh arastirmaci tarafindan Thoma lami (Iso-
lab, Tirkiye) kullanilarak 1sik mikroskobunda
degerlendirildi. 40X buyutme altinda her iki
tarafta bulunan kareler sayildi, bu iki dl¢imiin
ortalamasi alinarak sonug elde edildi. Ortalama
hiicre sayisi, 10 ile carpilarak T mm*teki hiicre
sayisi hesaplandi. Eger 6rnege diliisyon uygu-
lanmissa, sonug¢ bu oranla carpilarak dizeltildi.

Hiicre konsantrasyonu asagidaki formliile gére
hesaplandi:

hicre/uL = (Sayilan hiicre sayisi x Seyreltme
faktord) / (Sayilan kare sayisi x Oda derinligi) Bu
hesaplamada 1 mm?® = 1 pL olarak kabul edil-
mekte olup, kullanilan sayim odasinin derinligi
0,1 mmdir.

Toplam beyaz kiire hiicre (WBC) sayimi, Sysmex
XN-10hematolojianalizériindebulunanviicutsi-
visimodiilii(SysmexCorporation,Kobe,Japonya)
kullanilarak otomatik olarak gerceklestirildi (6).

Etik Kurul

Bu calisma Balikesir Universitesi Klinik Arastir-
ma Etik Kurulu tarafindan onaylanmistir (Ta-
rih:10.08.2022, Karar N0:2022/86).

istatistiksel analiz

Bu calismada elde edilen verilerin istatistiksel
analizi SPSS 22.0 (IMD SPSS INC, Chicago, USA)
yazihmi ile yapilmistir. Calismada istatistiksel
analizlerden 6ncesi , asiri u¢ degerler (3* in-
terkuartil aralik) Box-Plot (Kutu Grafik) yonte-
mi ile degerlendirilerek analiz disi birakilmistir,
Gruplarin normal dagilim gosterip gosterme-
digini belirlemek icin Kolmogorov-Smirnov
ve Shapiro-Wilk testleri kullanildi. Sayisal veri-
ler ylizde, ortalama (x) = standart sapma (SD)
ve ortanca medyan (25.-75. persentil) olarak
ifade edildi. Sysmex XN-10 analiz ve manuel
mikroskopi sayisal degerleri arasindaki yon-



tem karsilastirma, Passing-Bablok regresyon
analizi, Pearson korelasyon katsayisi (r) ve
Bland-Altman bias farklar grafigi kullanilarak
degerlendirildi. Bu calismada Pearson kore-
lasyon katsayisinin yorumlanmasinda su sinif-
landirma esas alinmistir: 0.00-0.19: ¢ok zayif,
0.20-0.39: zayif, 0.40-0.59: orta, 0.60-0.79: gli¢-
1G, 0.80-1.00: ¢ok guicli korelasyon (7). p <0.05
degeri istatistiksel olarak anlamli kabul edildi.

BULGULAR

Calismamizda toplam 79 steril viicut sivisi (40
sinovyal sivi, 21 plevra sivi, 14 periton sivisi, 4
BOS) analiz edildi. Manuel mikroskopi WBC sa-
yimina goére medyan (25%-75%) degeri 1520
(60-8340) hiicre/uL, XN-10'a gore ise 1615 (68-
6091) hicre/uL olarak belirlendi (Tablo 1).
XN-10 ve manuel mikroskopi hiicre sayimi ara-
sinda istatistiksel olarak anlamli gui¢li bir kore-
lasyon tespit edildi (r:0.764, p<0.001) Tablo-1.

Tablo 1: Sysmex XN-10 ve manuel mikroskopi (Thoma) hiicre
sayimi sonuglari

Manual mikroskopi XN-10 Medyan Pearson’s korelasyon

Medyan (25%-75% ) (25%75%) r (%95 GA)

WBC, 1520 (60-8340)
hiicre/pL

1615 (68-6091) 0764 (0.654-0842)

GA: Giiven aralig, r: Korelasyon atsayisi, WBC: Beyaz kan hiicreleri

Tablo 2de Passing-Bablok regresyon ve
Bland-Altman farklar analizi ile yapilan ma-
nuel WBC sayimi ve sysmex XN-10 arasinda-
ki uyumun karsilastirma sonuglar sunuldu.
Tablo 2: Passing-Bablok regresyon ve Bland-Altman farklar ana-

lizleri kullanilarak manuel mikroskopi (Thoma) ile Sysmex XN-
10 hiicre sayimi arasindaki uyumun degerlendirilmesi

Mean Bias (%95 | Bland-Altman farklar analizi Passing-Bablok

analizi

regresyon

%95 alt uyum | %95 iist uyum limit | Slope (%95 GA)
limit (%95 GA) | (%95 GA)

Intercept
(%95 GA)

Manuel -1738 -23122 19646 1282 146
F;i:;:::)oy:xu- (-4166)-(689) (-27289)-(- (15479-23812) (1.089-1.405 (-39.2)- (38.7)
10 18955)

GA: Giiven aralig1

Bland-Altman  analizine  gbre  sysmex
XN-10 ve manuel mikroskopi WBC sayi-

mi arasindaki uyum Sekil 1'de gosterildi.
Passing-Bablok regresyon analizine gore sys-
mex XN-10 ve manuel mikroskopi WBC sayimi
arasindaki uyum Sekil 2'de gésterildi. istatis-
tiksel analizlere gore XN-10 ve manuel mik-
roskobiye WBC sayimi arasinda iyi bir uyum
tespit edildi. Sysmex XN-10 ve manuel mik-
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roskopi arasindaki regresyon formuli “Manuel
WBC sayimi = 1,282 *XN-10 WBC-14,62'ydi. 500
hicre/uL esik degeri referans alinarak yapilan
degerlendirmede, otomatik hematoloji anali-
zOrinun referans yontemle karsilastirmali ta-
nisal performansi yiksek bulunmustur. Buna
gore, duyarllk (sensitivity) %93,9, 6zgullik
(specificity) %87,1 olarak hesaplanmistir. Ayri-
ca, pozitif prediktif deger (PPV) %92,0, negatif
prediktif deger (NPV) %90,0 ve genel dogruluk
(accuracy) orani ise %91,2 olarak bulunmustur.
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Sekil 1: Bland-Altman farklar analizine gére Sysmex XN-10 ve
manuel mikroskopi (Thoma) hiicre sayimi arasindaki uyumun
grafigi

WBC-THOMA (Hiicre/pL)
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WBC-XN10, Hiicre/pL

Sekil 2: Passing-Bablok regresyon analizine gore Sysmex XN-10
ve manuel mikroskopi (Thoma) hiicre sayimi arasindaki uyum

TARTISMA

Calismamizda Sysmex XN-10 kan sayim ana-
lizort vucut sivisi 6lcim modu ile manuel
mikroskopi huicre sayimi arasindaki uyumun
degerlendirilmesi amaciyla 79 vicut sivisi ince-
lenmistir. Bland-Altman analizine gore sonuc-
lar alt ve ust limitler arasinda ¢ikmis ve genel
olarak uyumlu bulunmustur. Passing-Bablok
analizine gore ise ust limitlerde biraz sapma
olmasina ragmen ydntemlerin genel olarak
uyumlu oldugu tespit edilmistir. Bunlara ek
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olarak, her iki yontem arasinda istatistiksel ola-
rak anlamli gu¢li bir korelasyon saptanmistir.

Steril vlcut sivilarinda tibbi mikrobiyoloji la-
boratuvar tarafindan manuel mikroskopi ile
hiicre sayimi yapilmasi klinisyenler tarafindan
siklikla tercih edilen ve rehberlerde 6nerilen
temel bir tanisal yontemdir. Manuel mikrosko-
pinin hiicre sayiminda altin standart yontem
olmasi en 6nemli avantajidir. Ancak bu analizin
degerlendiren kisiler arasi farkliliklar gostere-
bilmesi, deneyim gerektirmesi, emek yogun
ve zaman alici olmasi gibi bircok durum de-
zavantaj olarak karsimiza c¢ikmaktadir (8-10).
Manuel hicre sayiminda karsilasilan bu kisit-
lamalar, idrar ve kan sayimi icin kullanilan oto-
matik analizorler ile hiicre sayimi yapilabilir mi
sorusunu giindeme getirmistir (8). Son yillarda
yapilan bu konu Uzerine cesitli vardir. Evren ve
ark. (11) yaptiklan calismada 71 steril viicut si-
visi ornegini hem manuel mikroskopi hem de
Sysmex UF-1000i otoanalizériinde viicut sivisi
modunu karsilastirdi. Calismalar sonucunda
makroskobik olarak purilan 6zellige sahip 6r-
nekler icin, manuel mikroskopinin WBC sayimi
icin Ustin oldugunu, makroskobik olarak piru-
lan olmayan &rnekler icin Sysmex UF-1000i ci-
hazinin steril viicut sivilarinin hiicre sayiminda
iyi bir alternatif yontem oldugunu raporladilar.
Seghezzi ve ark. (1) 100 vicut sivisi drnegini
UF-5000 otoanalizériinin vicut sivisi modu
ve manuel hicre sayimi ile karsilastirdiginda,
otoanalizorun asit, plevral sivi ve sinovyal sivi
performansinin iyi oldugunu tespit etmislerdir.

Paris ve ark. (12) 174 ornekte (81 asit sivisi, 32
BOS, 26 plevral sivi, 18 sinovyal sivi, 13 periton
sivisi, dort diger) Sysmex XE-5000 serisi otomati-
ze hematoloji analizériine ait viicut sivisi modu-
nun performansini manuel hiicre sayimi ile kar-
silastirdi. Onlar otomatize viicut sivisi analizinin
asit sivisi, periton sivisi, sinovyal sivi veya plevral
sivi  degerlendirmeleri mikroskobik inceleme
icin bir alternatif oldugunu, ek olarak onkoloji
hastalarindan alinan vicut sivisi 6rneklerinin
sonuglarinin iki yontem arasinda farkliliklar gos-
terdigini tespit ettiler. Calismalarinin sonucunda
XE-5000 otoanalizoriinun, vicut sivisinin hiicre
sayimiicin iyi bir alternatif yontem olabilecegini,
ancak l6semi veya lenfoma hastalarindan alinan
BOS numunelerinin hiicre sayiminin mikrosko-
bik referans yontem ile yapilmasinin onerdiler.

Yapilan diger calismalari inceledigimizde asit si-
visi, plevral sivi, sinovyal sivi ve periton sivilarina
ait otoanalizor sonuclarinin manuel hiicre sayi-
mi ile iyi korele oldugu bildirilmektedir. BOS nu-
munesinde otoanalizor ile manuel hiicre sayimi
arasinda fark tespit eden calismalar mevcuttur
(13-17). Ornegin, Danise ve ark. (13) ise asit si-
visi ve plevra sivisinda elde edilen sonuglar ara-
sinda otomatik cihaz ve manuel mikroskopinin
istatistiksel olarak anlamli korelasyon gosterdi-
gini ancak BOS'nin gostermedigini saptadilar.
Siatkowski ve ark. (16) UF-4000 cihazinin vicut
sivisi modunun BOS da dahil olmak tzere farkli
vicut sivilari icin manuel hiicre sayiminin yerini
alabilecegini, hizli ve dogru sonuclar verdigini
raporladilar. Ek olarak enfeksiyon veya malig-
nite varliginda tanisal performanslarini daha iyi
degerlendirmek icin daha fazla ¢calismaya gerek
oldugunu belirtiler. Diger bir calismada ise Ba-
ran ve ark. (17) Sysmex UF-5000'in vicut sivisi
modunda WBC ve bakteri sayimi performansini
degerlendirerek manuel mikroskopi, Gram bo-
yama ve kulturle karsilastirdilar. Calismalarinda
634 vicut sivisi 6rnegi (433 BOS, 101 periton
sivisi, 100 plevra sivisi) degerlendirildi. UF 5000-
BF modunun uyumunun BOS icin ¢ok gugld,
plevral ve peritoneal 6rnekler icin iyi oldugu-
nu saptadilar. Calismamanin sonucu olarak
akis sitometri teknolojisinin, Sysmex UF-5000
vicut sivist modunun Ozellikle BOS 6rnekle-
rinde bir alternatif olabilecegini belirtmislerdir.

Seghezzi ve ark. (1) tarafindan belirtildigi gibi
otomatik analizorlerin diisik hiicre sayimi ara-
liklarinda hassasiyetlerinin azaldigi raporlan-
mistir. Calismamizda, BOS gibi disik hicre
icerigine sahip orneklerin sinirh sayida olmasi
bu durumun sistematik olarak test edilme-
sini engellemistir (18-19). Bu nedenle, 6zel-
likle <100 hicre/uL dizeyinde sonug¢ veren
orneklerde cihaz performansinin ayri olarak
degerlendirilmesi gerektigi dustintlmektedir.

Otomatik analizérlerin vicut sivisi hiicre sayi-
minda kullanimi sadece laboratuvar ici is akisini
kolaylastirmakla kalmayip, ayni zamanda klinik
karar verme surecine hizli veri akisi saglayarak
hasta yonetimini de olumlu yonde etkileyebilir
(20). Ozellikle yogun bakim, acil servis ve en-
feksiyon riski yliksek durumlarda otomatik sis-
temlerin hizli ve tekrarlanabilir sonug saglamasi
onemli bir avantajdir. Ancak bu verilerin yorum-



lanmasinda laboratuvar uzmanlari ile klinisyen-
ler arasindaki iletisimin 6nemi unutulmamalidir.
Otomatik sistemlerin verileri ile manuel hiic-
re sayim sonuglari arasinda sayisal benzerlik
olsa da, her iki yontemin tanisal esiklere etkisi
farkli olabilir. Ornegin, bir 6érnekte 500 hiicre/
uL sinin Gzerinde ¢ikmak, bakteriyel enfeksiyon
yonunden klinik olarak anlamli kabul edilebilir
(21). 500 hiicre/pL esik degeri referans alinarak
yapilan degerlendirmede, otomatik sistemin
hem dogru pozitifleri hem de dogru negatif-
leri ayirt etme konusunda guvenilir bir per-
formans sundugunu ve 500 hicre/uL cut-off
degeri ile klinik karar verme stireclerine etkili bi-
¢imde katki saglayabilecegini gostermektedir.

Bu calismanin bazi sinirliliklar bulunmaktadir.
Galismamizda otomatize kan sayimi sysmex
XN-10 cihazinin vicut sivisi modu ile manuel
mikroskopi arasindaki uyum orani degerlen-
dirirken steril viicut sivilan tirlerine gore ayri
ayn bir degerlendirileme yapilmadi. Ek olarak
¢alismamizda BOS numunesinin ¢ok az sayida
olmasi, calismanin retrospektif planlanmasi,
hastalarin klinik ve malignite dykistnin bilin-
memesi ¢alismamizin diger kisitlayici 6zellikle-
ridir. Son olarak , analiz edilen viicut sivilarina
(6rnegin BOS, plevral sivi, periton sivisi) yone-
lik olarak kabul gérmus analitik kalite spesifi-
kasyonlari Ornedin 'desirable bias' ya da 'total
allowable error' (TEa) literatlirde yeterince ta-
nimlanmadigindan, sonuglarin  degerlendi-
rilmesinde bu tur referans kriterlerin eksikli-
gi bir kisit olusturmustur. Bu durum, 6zellikle
analitik performansin yorumlanmasinda ve
karsilastirmalarda sinirlayici etki yaratabilir.

Sonug olarak, steril viicut sivilarinda hiicre sa-
yiminin otomatik cihaz ile yapilmasi giderek
yayginlasmaktadir.  Standardizasyon sagla-
masli, deneyim gerektirmemesi ve hizli sonug
vermesi gibi potansiyel faydalar sunmaktadir.
Ozellikle plevra sivisi, periton sivisi ve sinov-
yal sivisi gibi viicut 6rneklerinde manuel mik-
roskopiyle uyumlu sonuclar verdigi saptandi.
Bu nedenle Sysmex-XN cihazinin hiicre sayim
modunun manuel mikroskopiye uygun klinik
senaryolarda alternatif yontem olarak tercih
edilebilecegini dusunlyoruz. Ancak, maligni-
te varliginda ve numunenin purilan olmasi
durumlarda uyumsuz sonuglar alinabilece-
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gi unutulmamalidir. BOS numunesi icin farkh
goris bildiren calismalar oldugu ve calisma-
miza az sayida BOS numunesi dahil edilebil-
digi icin farkh cihazlar ve manuel mikroskopi-
yi karsilastiran yeni calismalara ihtiya¢ vardir.

KAYNAKLAR

1. Seghezzi M, Previtali G, Moioli V, et al. Performance
evaluation of automated cell counts compared with re-
ference methods for body fluid analysis. Diagnosis (Berl)
2021;9(3):369-78.

2.Buoro S, Seghezzi M, Dominoni P, Moioli V, et al. Lack of
harmonization in high fluorescent cell automated counts
with body fluids mode in ascitic, pleural, synovial, and
cerebrospinal fluids. Int J Lab Hematol 2019;41(2):277-86.

3. Aguadero V, Cano-Corres R, Berlanga E, et al. Evalu-
ation of biological fluid analysis using the Sysmex XN
automatic hematology analyzer. Cytometry B Clin Cytom
2018;94(5):680-8.

4. Sandhaus LM. Body fluid cell counts by automated
methods. Clin Lab Med 2015;35(1):93-103.

5. Andrews J, Setran E, McDonnel L, et al. An evaluation of
the cell-dyn 3200 for counting cells in cerebrospinal and
other body fluids. Lab Hematol 2005;11(2):98-106.

6. Cho J, Oh J, Lee S, et al. Performance evaluation of
body fluid cellular analysis using the Beckman Coulter
UniCel DxH 800, Sysmex XN-350, and UF-5000 automa-
ted cellular analyzers. Ann Lab Med 2020;40:122-30.

7.Dancey CP, Reidy J. Statistics Without Maths for Psycho-
logy. 8th Edition, Pearson Education. 2020:145-56.

8. Fleming C, Russcher H, Lindemans J, etal. Clinical re-
levance and contemporary methods for counting blood
cells in body fluids suspected of inflammatory disease.
Clin Chem Lab Med 2015;53:1689-706.

9. Findik D. Steril Viicut Sivilari Laboratuvar inceleme
Rehberi, KLIMUD, 2. Baski. https://www.klimud.org/uplo-
ads/content/Steril%20vucut%?20sivilari_ver02_yeni%?20
dizgi%20291020_1.pdf, Erisim Tarihi: 20.04.2025

10. Ivady G, Barath S, Szaraz-Szeles M, et al. Comparative
Evaluation of body fluid analysis by Sysmex XN hemato-
logy analyzers, CellaVision, manual microscopy and mul-
ticolor flow cytometry. Ann Clin Lab Sci 2022;52(2):314-
22.

11. Evren E, Us E, Karahan ZC. Determining white blood
cell count in sterile body fluids: cell counting chamber vs
Sysmex UF-1000i. GMJ 2020;31:19-21.

12. Paris A, Nhan T, Cornet E, et al. Performance evalu-
ation of the body fluid mode on the platform Sysmex
XE-5000 series automated hematology analyzer. Int J Lab
Hematol 2010;32(5):539-47.



187

13. Danise P, Maconi M, Rovetti A, et al. Cell counting of
body fluids: comparison between three automated hae-
matology analysers and the manual microscope method.
Int J Lab Hematol 2013;35(6):608-13.

14. Glasser L, Murphy CA, Machan JT. The clinical reliabi-
lity of automated cerebrospinal fluid cell counts on the
Beckman-Coulter LH750 and Iris iQ200. Am J Clin Pathol
2009;131(1):58-63.

15. Heller T, Nagel |, Ehrlich B, et al. Automated ce-
rebrospinal fluid cytology. Anal Quant Cytol Histol
2008;30(3):139-44.

16. Siatkowski M, Dahyot S, Pestel-Caron M, et al. Per-
formance evaluation of UF-4000 body fluid mode for
automated body fluid cell counting. Clin Chim Acta
2022;531:152-6.

17.Baran E, llki AA. Evaluation of Sysmex-UF 5000-BF Mo-
dule for sterile body fluids. An alternative for conventio-
nal methods? Clin Lab 2023;69(4).

18. Boer K, Deufel T, Reinhoefer M. Evaluation of the XE-
5000 for the automated analysis of blood cells in ce-
rebrospinal fluid. Clin Biochem 2009;42:684-91.

19. Buoro S, Apassiti Esposito S, Alessio M, et al. Auto-
mated cerebrospinal fluid cell counts using the new
body fluid mode of Sysmex UF-1000i. J Clin Lab Anal
2016;30:381-91.

20. Alcaide Martin MJ, Altimira Queral L, Sahuquillo Frias
L, et al. Automated cell count in body fluids: a review. Adv
Lab Med 2021;2(2):149-77.

21. American Academy of Pediatrics. Red Book: 2021-
2024 Report of the Committee on Infectious Diseases.
32nd ed. Elk Grove Village (IL): American Academy of Pe-
diatrics; 2021;(32): 572-6.



Kocatepe Tip Dergisi
Kocatepe Medical Journal
27:188-196/ Nisan 2026 Sayisi

ARASTIRMA YAZISI / RESEARCH ARTICLE
E-SAGLIK OKURYAZARLIGI VE HASTANE SECiMiNi ETKILEYEN FAKTORLER:
KESITSEL BiR CALISMA

E-HEALTH LITERACY AND FACTORS INFLUENCING HOSPITAL CHOICE:
A CROSS-SECTIONAL STUDY

Isa GUL

Afyonkarahisar Saglik Bilimleri Universitesi Saglik Bilimleri Fakiiltesi, Saglik Yénetimi Ana Bilim Dali

OZET

AMAG: Giiniimiizde insanlar, hastaneler hakkinda bilgiye ulas-
mak icin internet Uzerindeki zengin veri kaynaklarini kullan-
maktadir. Ancak, hastane seciminde bu bilgileri degerlendir-
mek icin e-saghk okuryazarligi becerileri gereklidir. Bu sayede
kisiler, hastane bilgilerini dogru bir sekilde ele alabilir ve daha
rasyonel kararlar verebilirler. Bu ¢alismanin amaci, toplumdaki
insanlar arasinda e-saglik okuryazarligi ve hastane secimini et-
kileyen faktorleri incelemektir.

GEREC VE YONTEM: Bu calismada tanimlayici ve kesitsel bir
tasarim kullanilmistir. Calismanin érneklem grubunu Turkiye'de
Afyonkarahisar il merkezinde yasayan 420 kisi olusturmaktadir.
Arastirma verileri e-saglik okuryazarligi 6lcegi ve hastane se¢im
anketi kullanilarak elde edilmistir. Verilerin analizinde tanimlayi-
c istatistikler, korelasyon analizi, kimeleme analizi ve PLS-SEM
yontemi kullanilimistir.

BULGULAR: Katihmcilarin e-saglik okuryazarligi puan ortala-
masi 3,7310,74 ve toplam puan ortalamasi 29,92+5,92'dir. Has-
tane seciminde en 6nemli faktorler hijyen, hekim tutumu ve
hastane donanimidir. Katilimcilar hastane secimlerinde sirasiyla
hizmet kalitesi, tiiketiciye maliyet, personel, fiziksel unsurlar ve
taninirhga 6nem vermistir. Kimeleme analizi, katihmcilari ¢
kiimeye ayirmistir. Kimelerin e-saghk okuryazarligi ve hastane
secimi puanlari arasinda anlamli farkliliklar vardi (p< 0,05). Buna
ek olarak, e-saghk okuryazarligi hasta hizmet kalitesi (3=0,256),
tlketiciye maliyet (3=0,198), personel (3=0,305) , fiziksel unsur-
lar (B=0,219) ve itibar (3=0,19) boyutlari icin anlaml bir yorda-
yicidir.

SONUC: Kisilerin hastane se¢ciminde 6nemli oldugunu distn-
dikleri faktorler, hastaneler icin oncelikli iyilestirme alanlari
saglayabilir. Hastaneler, bu 6nemli faktorlere daha fazla kaynak
ayirabilir. E-saglik okuryazarligi, hastane se¢imi boyutlarinin
Onemi lizerinde olumlu bir etkiye sahiptir. E-saglik okuryazarligi
artinlarak kisilerin hastane tercihlerini bilincli bir sekilde yapma-
lart mimkdan olabilir.

ANAHTAR KELIMELER: Karar Verme, E-Saglik Okuryazarhgi,
Hastane, Hastane Sec¢imi.
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ABSTRACT

OBJECTIVE: Today, people seek information about hospitals
from rich data sources on the Internet. However, evaluating this
information requires e-health literacy skills when choosing a
hospital. In this way, individuals can handle hospital informa-
tion correctly and make more rational decisions. This study ai-
med to examine e-health literacy and factors influencing hospi-
tal choice among individuals in society.

MATERIAL AND METHODS: The study adopted a descriptive
and cross-sectional research design. The sample consisted of
420 participants residing in the central area of Afyonkarahisar,
Turkey. The data for this research were collected utilizing the
e-health literacy scale and the hospital choice questionnaire.
Descriptive statistics, correlation analysis, cluster analysis and
PLS-SEM method were used to analyze the data.

RESULTS: The mean e-health literacy score of the participants
was 3.73£0.74 and the mean total score was 29.92+5.92. The
most important factors in hospital choice are hygiene, physi-
cian attitude and hospital equipment. Individuals gave impor-
tance to service quality, cost to the consumer, staff, physical
elements and reputation as dimensions in hospital choices,
respectively. Cluster analysis categorized the respondents into
three clusters. There were significant differences between the
e-health literacy and hospital choice scores of the clusters (p<
0.05). Moreover, e-health literacy is a significant predictor for
the dimensions of service quality (§ = 0.256), cost to the consu-
mer ( = 0.198), staff (3 = 0.305), physical elements (3 = 0.219)
and reputation (3 =0.19).

CONCLUSIONS: The factors that individuals consider impor-
tant in hospital choice can provide important areas of impro-
vement for hospitals. Hospitals can allocate more resources to
these important factors. Enhancing e-health literacy positively
influences the significance of factors considered when choo-
sing a hospital. With improved e-health literacy, individuals can
make well-informed decisions regarding hospital selection.

KEYWORDS: Decision Making, E-Health Literacy, Hospital, Hos-
pital Choice.
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INTRODUCTION

The rapid development of the internet and in-
formation technologies in the field of health has
increased the importance of e-health literacy in
health-related decision-making processes (1).
Today, patients can easily compare healthcare
providers and hospitals because of the rich data
sources on the internet making their healthca-
re choices more informed (2). However, the link
between the level of e-health literacy of people
in the community and hospital choice factors
has not been sufficiently investigated. Particu-
larly for elective care, which hospital patients
will choose, how the qualifications of hospitals
affect their choice decisions, and the impact
of healthcare organizations on patient volume
are important research topics (3). When choo-
sing a hospital for treatment, patients often use
hospital websites to search for the information
they need on these platforms (4). Furthermore,
public health institutions use social media effe-
ctively to disseminate reliable health informati-
on and raise social awareness (5). Research has
highlighted that the internet serves as an im-
portant source of information when choosing
a hospital (6). However, the ability of patients
to correctly evaluate the data they obtain after
accessing these information sources largely de-
pends on their level of health literacy (7). The-
refore, e-health literacy is crucial for enabling
people to take an active role in the health pro-
cess and make informed hospital choices (2).

E-health literacy refers to the capability to lo-
cate, comprehend, and assess health informa-
tion from digital sources and to utilize this in-
formation to tackle or resolve health issues (8).
This concept encompasses personal and social
elements, as well as technological limitations,
in the use of digital tools to search for, obtain,
interpret, evaluate, communicate, and generate
health information, with the aim of maintaining
or enhancing quality of life throughout one's
life (9). Factors such as personal characteristi-
¢s, socioeconomic and cultural backgrounds,
health conditions, and attitudes towards the
internet have been recognized as precursors
to e-health literacy (10). Health literacy is es-
sential for patients to make informed decisions
regarding their health (11). Consequently, pe-

ople with limited health literacy may lack the
necessary skills to acquire and comprehend
health information, thereby hindering their abi-
lity to make optimal health-related decisions
(12). Research has underscored the need for
additional support for groups with low health
literacy in making health-related decisions (13).

Hospital choice is the process by which people
identify the healthcare provider that meets the-
ir selection criteria. Theoretically, hospital choi-
ce should lead to higher-quality care and lower
costs (14). Hospital choice is also a critical factor
in patient empowerment through decision-ma-
king and better service outcomes. Service
responsiveness to patient choiceisanimportant
aspect of the provider-patient experience (15).
Hospital choice encourages healthcare provi-
ders to be more responsive to patient selection
(16). Studies have analyzed the information pe-
ople need to select a provider and the factors
they consider when selecting a hospital for tre-
atment (15). Smith (3) reported that the factors
influencing hospital choice included distance
to the hospital, number of beds, waiting time,
parking, cleanliness of the ward, cost, and staff.
Mosadeghrad (16) identified several factors
influencing service quality, hospital type, inc-
luding service type, facilities, health insurance,
recommendations, physical environment, cost,
location, the expertise and interpersonal beha-
vior of service providers, and hospital reputati-
on. Chauhan (15) examined the primary deter-
minants of patient choice and decision-making,
categorizing them into five distinct areas. These
include payment and food options, hospital
facilities, hospital cleanliness and reputation,
cost concerns, and quality of care. Furthermo-
re, critical considerations in selecting a hospital
include the quality of medical personnel, insti-
tutional expertise, hygiene standards, personal
experience, recommendations, the hospital's
reputation, geographical proximity and acces-
sibility, the adequacy of time allocated to pa-
tient care, and the friendliness of the staff (6).

Healthcare services have increasingly adop-
ted a patient-centered approach, positioning
patients at the core of the decision-making
process (16). Considering that today's patients
play a more active role in making decisions re-



garding the treatment process, it is important
to consider individual choices (17). Since family
medicine and the referral chain system are not
fully implemented in Turkey, decisions about
hospital choices are made by patients and their
relatives. In addition, according to the Patient
Rights Regulation, patients have the right to
choose health institutions and organizations,
and to receive health services in the health
institution of their choice (18). Understanding
the determinants that influence patients' se-
lection of healthcare institutions is crucial for
managers and policymakers. This knowledge
enables them to allocate resources effectively
in these critical areas and enhance service as-
pects to attract a larger patient base (16). Furt-
hermore, identifying the factors that affect
hospital choice and assessing their impact can
guide management efforts towards key areas
and inform the revision of marketing strategies
to sustain and expand patient potential (19).

There has been limited research on e-health
literacy and hospital choices in Turkey. Ten-
gilimoglu et al. (20) reported that individuals
commonly use Internet-based social media to
choose doctors, dentists, and hospitals. Several
studies have examined e-health literacy and
social media use in hospital choices (21,22). A
study conducted with teachers investigated
the relationship between e-health literacy and
the severity of cyberchondria (23). Dag et al.
(24) examined the relationships between digi-
tal health literacy, distrust of the healthcare sys-
tem, and health anxiety among health science
students. Kaya (2) analyzed the e-health literacy
level of inpatients and factors affecting hospi-
tal choice. There is a lack of sufficient evidence
regarding the e-health literacy levels of people
within society and the factors influencing their
hospital selection. In this context, a more com-
prehensive analysis of the relationship between
e-health literacy and hospital selection criteriais
crucial for the formulation of health policies and
the enhancement of patients' decision-making
processes. This study aims to investigate the
e-health literacy levels of people and the factors
that affect their hospital choices. The study also
aimed to reveal the relationship between e-he-
alth literacy and hospital choice dimensions.
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The hypotheses of this study are as follows:

H1: E-health literacy influences the importance
of consumer cost in hospital choice.

H2: E-health literacy influences the importance
of physical elements in hospital choice.

H3: E-health literacy influences the importance
of reputation in hospital choice.

H4: E-health literacy influences the importance
of service quality in hospital choice.

H5: E-health literacy influences the importance
of staff in hospital choice.

MATERIALS AND METHODS
Settings and Sample

This study has a descriptive and cross-sectional
research design and was conducted between
November 2023 and May 2024. The popula-
tion of this study was people living in the city
center of Afyonkarahisar in the Aegean regi-
on of Turkey. The inclusion criteria were to be
over 18 years of age, to have been admitted
to a hospital in the last six months, and to be
willing to participate in the study. According
to the population system data of the Turkish
Statistical Institute, the population of the city
center of Afyonkarahisar is 328,319 people (25).
According to the formula n = [N.t2.p.q] / [d2.
(N-1) + t2.p.ql, which is used for limited popu-
lations, the required sample size is 384 (26). This
study was completed by reaching 420 partici-
pants using the convenience sampling method.

Data Collection Tools

Anonline questionnaire was used asadatacolle-
ctiontoolinthis study.The questionnaire consis-
ted of demographic information, an e-health li-
teracyscale,and ahospital choice questionnaire.

Demographic Information: This section provides
details on participants' age, gender, marital
status, level of education, status of chronic ill-
nesses, and regular medication consumption.

The E-Health Literacy Scale (eHeals): This scale de-
veloped by Norman and Skinner (27) assesses
consumers' perceived competencies and com-
fort levels with e-health. eHeals comprises eight
items and demonstrates Cronbach’s Alpha va-
lue of 0.88, indicating high internal consistency.
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The scale employs a 5-point Likert format,
with responses ranging from 1 (strongly di-
sagree) to 5 (strongly agree) (27). The Turkish
version of the scale, including its adaptati-
on, validity, and reliability, was examined by
Gencer (28). The Turkish adaptation study
showed that the scale had a one-dimensional
structure, and the internal consistency coef-
ficient was 0.863 (28). Cronbach's Alpha for
the scale was calculated as 0.931 in this study.

Hospital Choice Questionnaire: This questionnaire
was developed by Ciftci (29) to assess individu-
als’ perceptions of hospital choice. In the ques-
tionnaire form, there are 23 statements created
to determine the factors that affect hospital
choice. The questionnaire has five dimensions:
service quality (9 items), reputation (5 items),
physical elements (3 items), staff (3 items), and
cost to the consumer (3 items). The statements
in the questionnaire have a 5-point Likert sca-
le ranging from 1 = not at all important to 5 =
very important. In the pilot application of the
questionnaire, the Cronbach’s Alpha was de-
termined to be 0.85, indicating a high level of
reliability (29). Cronbach's Alpha for the ques-
tionnaire was calculated as 0.926 in this study.

Data collection procedure

The study used an online Google Forms ques-
tionnaire to reach the participants. The rese-
archer shared the survey link on online plat-
forms and invited participants to the study.
Participants voluntarily completed the online
questionnaire and were included in the study.

Ethical Committee

This study was approved by Afyonkarahisar He-
alth Sciences University Clinical Research Ethics
Committee (meeting date: 10.10.2023, appro-
val number: 2023-426).

Statistical Analysis

SPSS forWindows and SmartPLS statistical prog-
rams were used for data analysis. Descriptive sta-
tistics were reported as percentage, frequency,
mean and standard deviation. Scales were eva-
luated using factor analysis, reliability analysis,
and correlation analysis. Hierarchical clustering
analysis was performed using Ward's method to
classify participants according to their level of

e-health literacy. Euclidean distance was used
as the distance criterion in the analysis. The dif-
ferences between the scale scores of the obta-
ined clusters were analyzed by one-way analy-
sis of variance (ANOVA). Tukey HSD, one of the
post-hoc tests, was used to compare significant
differences between groups in ANOVA analy-
sis. The effect of e-health literacy on dimensi-
ons influencing hospital choice was examined
using partial least squares structural equation
modeling (PLS-SEM). The significance level of
p < 0.05 was accepted in statistical analyses.

RESULTS

Demographic characteristics of the participants

The mean age of the participants was 30.22 +
10.93 years. 51.4% (f = 216) of the participants
were female, 57.4% (f = 241) had a bachelor's
degree, 62.6% (f = 263) were single, 11% (f =
46) had chronic diseases, and 15.5% (f = 65)
were constantly taking medication. 44% (f =
185) of the participants spent between 2-3
hours on the Internet, and 46.7% (f = 196) de-
fined their general health status as moderate.
In addition, 65.2% (f = 274) of the participants
found the internet "useful" in making deci-
sions about their health, and 60.5% (f = 254)
found it "important” to access health resources.

Descriptive statistics, validity and reliability results

Table 1 presents the average, standard deviati-
on, Cronbach's Alpha, composite reliability (CR),
and average variance extracted (AVE) for the va-
riables (Table 1). The mean of the eHeals is M
= 3.73, SD = 0.74. The mean values of hospital
choice dimensions are service quality (M =4.53,
SD = 0.49), staff (M = 4.43, SD = 0.58), cost to
the customer (M =4.51, SD = 0.53), physical ele-
ments (M =4.11,5D =0.63), and reputation (M =
3.94,SD =0.72). Cronbach's Alpha, rho A and CR
values, which indicate the internal consistency
of the variables, are above 0.70. In addition, the
AVE values are above the critical limit of 0.50.
These results indicate that the variables meet
the criteria of adequate validity and reliability.

In the hospital choice questionnaire, the
lowest mean was for hospital logo (M = 3.25,
SD = 1.20), media (M = 3.87, SD = 1.04), and
reputation (M = 3.95, SD = 0.95), while the hi-



ghest mean was for hygiene (M = 4.72, SD =
0.56), physician attitude (M = 4.70, SD = 0.66),
and hospital equipment (M = 4.63, SD = 0.62).

Table 1: Descriptive statistics, validity and reliability of the va-
riables

Variables Mean SD o rho A CR AVE

1. eHeals 373 0.74 0931 097 0.941 0.666
2. Service quality 453 0.49 0913 0921 0.929 0.624
3. Staff 443 0.58 0.758 0.768 0.863 0.680

4. Cost to costumer 451 0.53 0.794 0.839 0.876 0.702
5. Physical elements 411 0.63 0.726 0.767 0.842 0.641

6. Reputation 394 0.72 0.794 0.805 0.853 0.542

Correlations

Bivariate correlation analysis was performed
to determine the relationships between eHe-
als and hospital choice factors. The analysis
indicates that there are relationships between
eHeals and staff (r = 0.260; p < 0.01), between
eHeals and service quality (r = 0.221; p < 0.01),
between eHeals and cost to the customer (r
= 0.163; p < 0.01), between eHeals and physi-
cal elements (r = 0.185; p < 0.01), and betwe-
en eHeals and reputation (r = 0.155; p < 0.01).

Discriminant validity

Fornell and Larcker criteria were used to as-
sess the discriminant validity of the vari-
ables. The analysis revealed that the squ-
are root values of the AVE of the variables
were higher than the correlations (30).

Cluster analysis

The study used cluster analysis to clas-
sify participants according to their e-he-
alth literacy scores. Hierarchical clustering
analysis and Ward's method were used for
classification. The distance between measu-
rements was determined by Euclidean dis-
tance. The dendrogram graph obtained from
the clustering analysis is shown in Figure 1.

As shown in Figure 1, participants were first di-
vided into two clusters. One cluster was then
divided into two groups. Finally, three clusters
were obtained at a distance level of 10. The sco-
res of these three clusters on the eHeals and
hospital choice dimensions were analyzed by
ANOVA, and the results are shown in Table 2 .

As shown in Table 2, the cluster eHeals and hos-
pital choice scores differed significantly. eHeals
means were calculated for cluster 1 (M = 2.57,
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SD = 0.55), cluster 2 (M = 3.79, SD = 0.24), and
cluster 3 (M = 4.63, SD = 0.34). Cluster 1 (n =
82) had low scores on the eHeals and impor-
tance of hospital choice dimensions. Cluster 2
(n = 246) had moderate scores on the eHeals
and importance of hospital choice dimensions.
Cluster 3 (n = 90) had high scores on eHeals
and importance of hospital choice dimensi-
ons. The people with high eHeals scores place
more importance on hospital choice factors.
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Figure 1: Dendrogram graph

Table 2: Comparison of variable scores by cluster

Cluster-3
n=90
(M  SD)

Cluster-2
n= 246
(M  SD)

Cluster-1
n=82
(M  SD)

F - test

Variable
p - value

F=758344

eHeals 2.57 £0.55% <001

37940245 4.63+0.34¢
=12,012
<0.01

=17,966
<0.01

Service quality 4.37 £0.702 4.52£0.39> 4.72 £ 0.44¢

Staff 4.19£0.822 4.42£0.500 4.70 £0.41¢

=9,637

4.37+0.702 <001

Cost to costumer 4.49 £ 0472 4.71+ 0400

=10,048
<0.01
=5,988
=0.003

Physical elements 3.90 + 0.832 4.10 £0.53b 4.32 £0.60¢

Reputation 3.57+£0.922 3.93+0.65 4.13£0.67°

Cmo=m ©=m ©=™©7 ©

Post-Hoc Tukey HSD (a, b, ¢): Values between different letters are statistically significant.
Structural equation modeling

In the study, the impact of eHeals on the di-
mensions of hospital choice was analyzed
using PLS-SEM. Several criteria are explained
in the research models analyzed with PLS-SEM
(31). These criteria include Variance Inflation
Factor (VIF) value for linearity (VIF < 5), R2 va-
lue for predictive accuracy (0.25 = weak, 0.50
= moderate, and 0.70 = significant), f2 value
for effect size (0.02 = weak, 0.15 = moderate,
and 0.35 = strong), and Q2 value for predictive
power of the model (Q2 > 0). In addition, path



193

coefficients, t-values and significance values
are calculated by selecting 5,000 subsamples
using the bootstrap method (31). The results
of the PLS-SEM analysis are shown in Figure 2.
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Figure 2: PLS-SEM output

The evaluation results of the structural mo-
del shown in Figure 2 are presented in de-
tail in Table 3. As can be seen in Table 3, the
multicollinearity values are below the criti-
cal value of 5. All path coefficients are sig-
nificant, and the effect sizes f* are small.

Table 3: Structural model results

95% CI
Path B ) UL pVF R

eHeals - Cost to costumer 0198 0041 0119 0.300 <001 1000  0.039

eHeals - Physical elements 0219 0051 0118 0.332 <001 1000  0.048

eHeals - Reputation 0197 0040 0126 0306 <001  1.000  0.039

eHeals - Service quality 0256 0070 0177 0361 <001  1.000  0.066

eHeals - Staff 0305 0103 0.209 0413 <001 1.000  0.093
Note. Cl, confidence interval (BCa); LL, lower limit; UL, upper limit; VIF, variance inflation factor.

Q2 values of the dependent variables are gre-
ater than zero. eHeals is a significant predictor
for customer cost (B = 0.198, p < 0.01), physi-
cal elements (3 =0.219, p < 0.01), reputation (3
= 0.197, p < 0.01), service quality (B = 0.256, p
< 0.01), and staff (3 = 0.305, p < 0.01). The re-
sults confirmed hypotheses H1, H2, H3, H4,
and H5. According to these hypotheses, as the
level of eHeals increases, the importance of
hospital choice dimensions increases. The hig-
hest path coefficient in the model is between
eHeals and staff ( = 0.305, f* = 0.103). This re-
sult indicates that eHeals has a higher impact

on the staff factor in hospital choice. In addi-
tion, eHeals explained 3.9% of the variance in
cost to the consumer, 4.8% of the variance in
physical elements, 3.9% of the variance in re-
putation, 6.6% of the variance in service qua-
lity, and 9.3% of the variance in staff (Table 3).

DISCUSSION

This study was conducted to investigate the
e-health literacy level and factors influencing
hospital choice among people in the commu-
nity. In this study, the average e-health lite-
racy scale score was above the intermediate
level. The most effective factors in hospital
choice were hygiene, physician attitude, and
hospital equipment. The most effective di-
mensions of hospital choice were service qu-
ality, cost of consumption, and staff. E-he-
alth literacy had a significant effect on the
importance of hospital choice dimensions.

In this study, the mean score of the e-health Ii-
teracy scale was calculated as 3.73 (mean total
score 29.92). In a similar study, the e-health li-
teracy level of the patients participating in the
study was calculated as moderate with a mean
score of 29.06 (2). In the study conducted by
Dalkili¢ (32) on healthcare consumers, the par-
ticipants' e-health literacy score was reported
to be 3.75. Kaya and Eke's (33), study found that
participants' e-health literacy score was 3.76.
Furthermore, Uslu and ipek's (34) study of per-
sons living in Ankara found the e-health literacy
level of participants to be medium, with an ave-
rage score of 3.76. A study of vocational college
students found that their level of e-health lite-
racy was above average (35). Therefore, similar
findings in the literature support our results.

This study found that hygiene, physician atti-
tude, and hospital equipment were the most
important factors in choosing a hospital. The
least important factors were the hospital logo,
media influence, and reputation of the institu-
tion. Similarly, in a study conducted in Giresun
province, hospital hygiene, physician attitude,
and technical equipment stood out as the three
most important factors, while hospital signs, lo-
gos, and color were among the least important
factors (36). Kaya's (2) study identified hygiene,
physician and staff attitudes, and health facility



reliability as the most important factors. Simi-
larly, Erdeo and Yesiltas (37) found that hygiene
and cleanliness were the most important fac-
tors, while signage/logo was the least effective
factor.In some studies, hospital atmosphere and
waiting time were rated as the least important
factors (4), while physician expertise and com-
munication skills were rated as more important
(38). Patient prioritization of hygiene is related
to the fact that healthcare facilities are also at
risk of disease transmission. In addition, pa-
tients prefer doctors who demonstrate not only
technical competence but also human qualities,
such as empathy, respect, and kindness (16).

This study determined that participants atta-
ched importance to service quality, consumer
cost, staff, physical elements, and reputation
among the hospital choice dimensions. This re-
sult is similar to those of previous studies. In a
study by Erdeo and Yesiltas (37), the dimensions
of service quality and consumer cost ranked
first in hospital choice, while reputation and
physical elements were found to be less impor-
tant. Some studies have found that factors such
as service quality and staff are the most impor-
tant factors in hospital choice, while consumer
cost, physical elements, and hospital reputati-
on are considered less important factors (2,36).
Istk et al. (39) determined that cleanliness, fast
registration procedures, the presence of spe-
cialist physicians, and adequate information
were the most important factors in hospital
selection. The least influential factor was the
gender of physicians and nurses (39) . If pa-
tients attach importance to quality factors, they
are likely to emphasize this characteristic as a
determining factor in hospital choice (4). Servi-
ce quality in healthcare is a subjective, comp-
lex, and multidimensional concept. Therefore,
quality healthcare for patients is provided by
solving medical problems, protecting privacy,
participating in treatment decisions, and caring
for competent healthcare professionals (16).

In this study, the e-health literacy scores were
classified into three clusters. The e-health lite-
racy score and the importance level of hospital
choice dimensions are low in cluster 1, medium
in cluster 2, and high in cluster 3. It was obser-
ved that people with high e-health literacy sco-
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res attached more importance to the hospital
choice dimensions. Zhang et al. (1) reported
that patients who wanted to use the Internet for
information seeking had high e-health literacy
scores.These findings suggest that persons with
high e-health literacy can use more informed
and higher-quality information when making
health-related decisions (40). The people with
low e-health literacy have been found to have
low levels of information seeking and participa-
tion in health services, and people in this group
need more support when making health-rela-
ted decisions (13). Cartwright et al. (41) empha-
sized that the difficulties faced by persons with
low health literacy in the health care system can
negatively affect their decision-making pro-
cess. Seo et al. (42) noted that patients with low
health literacy had inappropriate decision-ma-
king choices regarding healthcare services.

The results of the current study showed that
e-health literacy had a significant impact on
the cost to customers, physical elements, re-
putation, service quality, and staff. Similarly,
Kaya (2) found a positive relationship betwe-
en e-health literacy and the hospital choice
dimensions. Rademakers et al. (43) reported
that both low literacy and low patient activati-
on levels are negatively associated with active
provider choice. Another study found that he-
alth literacy increases interest in health servi-
ces, promotes health behaviors, triggers active
decision-making, and ultimately improves the
quality of life (10). Cavmak's study (21) revea-
led a moderately positive relationship betwe-
en e-health literacy level and social media use
in hospital selection. Based on these results,
it can be said that as the level of e-health lite-
racy increases, people pay attention to more
factors when choosing a hospital and make
more informed decisions in hospital choice.

In conclusion, this study showed that indivdu-
als’e-health literacy was slightly above average.
This result may be attributed to the characteris-
tics of the sample groups. The most influential
factors in hospital choices were hygiene, physi-
cian attitude, and hospital equipment, whereas
the most important dimensions were service
quality, consumer cost, and staff. Healthcare
organizations can regularly measure the servi-
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ces that are important to people and develop
strategies accordingly. In addition, healthcare
managers can increase patient potential and
allocate more resources to these areas by focu-
sing on hygiene, physician attitudes, and equip-
ment. High e-health literacy can help people to
make informed decisions. Therefore, increasing
e-health literacy may allow more rational health
choices. In this context, it is recommended that
e-health literacy be increased through educati-
on and individual interventions. Interventions
include providing access to reliable health infor-
mation websites, using the information on these
sitesfor questioning and learning purposes, and
communicating with health professionals (44).
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OZET

AMAG: Ulkemizde Selektif Mutizm (SM) tanisina sahip olgularin
sosyodemografik ve klinik 6zelliklerine dair bilimsel kanitlarin
genelde olgu sunumlari diizeyinde oldugu goriilmektedir. Bu
arastirmada bir bolge cocuk hastanesinde 10 yillik zaman dilimi
icerisinde bu tant ile izlenen ¢ocuklarin sosyodemografik, klinik
ve ilag kullanim &zellikleri degerlendirilmis ve bu alana yénelik
klinik verilerin tespit edilmesi amaglanmistir.

GEREC VE YONTEM: izmir Dr. Behcet Uz Cocuk Hastanesinde
son 10 yil icerisinde ICD-10 tani kriterlerine gére SM tanisi ile
izlenen 1-18 yas arasi olgularin hastane kayitlari geri doniik
olarak taranmis, ilgili degiskenler olgu rapor formuna islenmis,
icleme ve diglama kriterleri acisindan degerlendirilerek incelen-
mistir. Olgu grubunda eslik eden psikoz, mental retardasyon
ve/veya gelisim geriligi, otizm spektrum bozukluklari, isitme
problemi olanlar, konusma ve dilde tanimlanmis 6zel gelisimsel
bozuklugu olanlar diglanmistir.

BULGULAR: Arastirmanin 6rneklemi 51 olgudan olugmaktadir.
Degerlendirme sonucunda baskin bir cinsiyet olmadigi, hasta-
ne basvuru oranlarinin okul déneminde arttigy, en sik eslik eden
ruhsal bozuklugun %23,5'lik oran ile (n=12) sosyal fobi oldugu
belirlenmistir. lla¢ kullanim oranlarina bakildiginda olgularin
%64,7'sinin (n=33) fluoksetin kullandidi tespit edilmistir. Ek psi-
kiyatrik hastalik varliginin olgularin poliklinikte takipte kalma
stresini uzattigi ve ilag kullanim sikhgini artirdigi gézlenmistir
(p<0,05).

SONUC: SM alaninda yetersiz bilimsel veriler, kanita dayal ¢I-
karimda bulunmayi zorlastirmakta, erken tani ve tedavi sansini
azaltmaktadir. Bu alanda yapilacak ileri arastirmalar ebeveyn-
lerin ve klinisyenlerinin farkindaligini artirarak, tedavi secenek-
lerini cesitlendirebilir ve gidisata olumlu katkilarda bulunabilir.

ANAHTAR KELIMELER: Selektif Mutizm, Klinik ve Demografik
ozellikler, Komorbidite, Farmakoterapi.
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ABSTRACT

OBJECTIVE: In our country, scientific evidence regarding the
sociodemographic and clinical characteristics of individuals di-
agnosed with Selective Mutism (SM) is predominantly limited
to case reports. This study aimed to identify and describe the
sociodemographic, clinical, and pharmacological treatment
characteristics of children diagnosed with SM over a ten-year
period in a regional pediatric hospital, in order to contribute
systematic clinical data to the limited national literature on this
condition.

MATERIAL AND METHODS: Medical records of patients aged 1
to 18 years who were diagnosed with SM according to ICD-10
diagnostic criteria and followed at Izmir Dr. Behcet Uz Children’s
Hospital over the past ten years were retrospectively reviewed.
Relevant variables were recorded using a standardized case
report form and evaluated in accordance with predefined inc-
lusion and exclusion criteria. Patients with comorbid psychotic
disorders, intellectual disability, and/or developmental delay,
autism spectrum disorders, hearing impairments or specific de-
velopmental disorders of speech and language were excluded
from the study.

RESULTS: The study sample consisted of 51 cases. Evaluation
revealed no significant gender predominance. Hospital admis-
sion rates were found to increase during the school-age period.
Social phobia was identified as the most common comorbid
psychiatric disorder, present in 23.5% of the cases (n = 12). Re-
garding pharmacological treatment, 64.7% of the patients (n =
33) were prescribed fluoxetine. The presence of additional psyc-
hiatric disorders was associated with longer durations of outpa-
tient follow-up and an increased frequency of medication use
(p < 0.05).

CONCLUSIONS: The limited scientific data in the field of SM
hinders evidence-based inference, thereby reducing the chan-
ces of early diagnosis and treatment. Advanced research to be
conducted in this area may increase awareness among parents
and clinicians, diversify treatment options, and contribute posi-
tively to the course of the disorder.

KEYWORDS: Selective Mutism, Clinical and Demographic Cha-
racteristics, Comorbidity, Pharmacotherapy.
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GiRiS

Selektif Mutizm (SM) kisinin gelisim diizeyi-
ne uygun konusma becerisi olmasina ragmen
bazi ortam ve durumlarda konusamamasi
durumudur (1). Cogu SM'li cocuk ve/veya er-
gen ev gibi guvende hissettikleri ortamlarda
konusmada sorun yasamazken okul gibi sos-
yal ortamlarda sikintil ve ice kapanik davra-
nislar gosterirler, konusmada azalma veya
suskunluk gibi belirtiler gostermektedirler
(2). Egitim doneminin baslangicina kadar tani
maskelenebilmekte, bu durum da tani ve te-
davide gecikmelere neden olabilmektedir (3).

SM sikligr yapilan arastirmalarda %0,5 ile %2
arasinda degismektedir (4-7). Cinsiyet dagilimi
acgisindan verilerin tutarsiz oldugu gorilmek-
tedir. Kizlarda daha sik olduguna iliskin veriler
bulunurken, kizlar ve erkekler arasinda fark ol-
madigini belirten ¢alismalar da mevcuttur (8,9).
SM genellikle 2 ila 4 yas arasinda baglamasina
ragmen belirtiler okul oncesi donemde mas-
kelenebilmekte ya da cocuk c¢ekingen olarak
tariflenip dikkate alinmamaktadir, bircok vaka
egitim sistemine dahil olunca belirtilerin net-
lesmesi ile tani almaktadir. Ortalama tani yasi
ilkokul donemine kadar uzamaktadir (2,10).

SM anksiyete bozukluklari altinda siniflandiril-
makla birlikte komorbid anksiyete bozuklugu-
nun eslik etme orani cok yuksektir. En sik eslik
eden anksiyete bozuklugu sosyal fobi olarak
karsimiza ¢ikmaktadir. Diger yaygin eslik eden
anksiyete bozukluklari ise sirasiyla ayrilik anksi-
yetesi bozuklugu, 6zgul fobi ve yaygin anksiye-
te bozuklugudur. Disa atim bozukluklari, karsit
olma karsit gelme bozuklugu sik eslik ettigi go-
rilen diger psikiyatrik bozukluklardir (8,11-13).

SM icin daha cok 6nerilen ve etkinligi konu-
sunda daha fazla kanit bulunan tedavi sece-
nekleri bilissel davranis¢i miidahaleler ve/veya
farmakoterapidir. Daha kiiclik yas bireylerde
oyun terapisi ya da bilissel davranis¢i oyun te-
rapisi de sagaltimda kullanilabilir. Literatlrde
Secici Serotonin Geri Alim inhibitérleri (SSRI)
SM icin ilk secenek farmakolojik tedavi olarak
on plana ¢cikmaktadir. Fluoksetin en sik recete
edilen ilac olarak karsimiza ¢ikmaktadir (14-17).

SM'nin klinik o6zelliklerini ve ilag kullanimini
gOzden geciren yazin bilgisi sinirhdir ve Ulke-
mizde yok denecek kadar azdir, tilkemizde SM

ile ilgili calismalar olgu sunumlari ve olgu se-
rileri seklindedir (17). Bu calismada SM tanisi
ile izlenen olgularin klinik, demografik 6zellik-
leri, ila¢ kullanim o6zelliklerini goézden gecir-
mek ve bu orlntilerin arastinimasi ile bilim-
sel yazina katkida bulunmak amacglanmistir.

GEREC VE YONTEM

S.B.U izmir Dr. Behcet Uz Cocuk Hastaliklari ve
Cerrahisi Egitim ve Arastirma Hastanesi Cocuk
ve Ergen Ruh Sagligr ve Hastaliklan kliniginde
01.01.2011-11.02.2022 tarihleri arasinda Cocuk
Psikiyatri Polikliniklerinde izlenen ya da yeni
tani alan 1-18 yas araliginda olan ICD-10 tani
kriterlerine gore SM tanisi almis ¢cocuklarin has-
tane kayitlar geriye yonelik olarak taranmistir.
Tani konulabilmesi icin ICD-10 tani kriterlerine
gore psikoz, yaygin gelisimsel bozukluk, isitme
problemi olanlar, konusma ve dilde tanimlan-
mis 6zel gelisimsel bozuklugu olanlar calismaya
dahil edilmemistir. Calismaya dahil edilen olgu-
lardan dosyasinda eksik veri olan olgular, ge-
lisim geriligi ve/veya klinik olarak zeka geriligi
olan olgular, Turk¢e konusmayan ebeveyni olan
olgular dislanmistir. Calismaya dahil edilen tim
olgularin yas, cinsiyet, ila¢ kullanimi, kullanilan
ila¢ gruplari, cocuk psikiyatrisi polikliniklerine
basvuru sayisi, cocuk psikiyatrisi polikliniklerin-
de izlem suresi, kronik tibbi hastaliklar, ek psi-
kiyatrik degerlendirme test mevcudiyeti olgu
rapor formuna islenmistir.

Etik Kurul

S.B.U Dr. Behcet Uz Cocuk Hastaliklari ve Cerra-
hisi Egitim ve Arastirma Hastanesi Etik Kurulun-
dan onay alinmistir (13.05.2022/09-14).

istatistiksel Analiz

Surekli degiskenler ortalamazxstandart sapma,
kategorik veriler sayl ve yiizde seklinde ifade
edilmistir. Kategorik verilerin karsilastirmalar
Ki-Kare Testi ve Fisher'in Kesin Testi ile yapilmis-
tir. Analizler icin anlamlilik diizeyi p<0.05 olarak
kabul edilmistir. Calismada elde edilen verilerin
istatistiksel analizi icin SPSS (Statistical Package
for Social Sciences) 20.0 programi kullaniimistir.

BULGULAR

izmir Dr. Behcet Uz Cocuk Hastaliklari ve Cer-
rahisi EAH Cocuk Psikiyatrisi polikliniklerine
01.01.2011-07.02.2022 arasi ICD-10 tani kriter-



lerine gére SM (f94.0) tanisi 90 olgunun has-
tane kayitlarina ulasilmistir. Bu olgularin daha
sonrasinda 20 olgu dosyasinda eksik veri olmasi
nedeniyle arastirmadan cikarilmistir. izlem si-
recinde yaygin gelisimsel bozukluk 6n tanisi
olan 3 olgu surecte bu taniyi aldigi icin arastir-
madan dislanmistir, 1 vaka isitme kaybi tanisi
oldugu icin 14 vaka hafif, 1 vaka orta gelisim
geriligi ve/veya mental retardasyon tanisi olma-
si nedeniyle calisma grubu disinda birakilmis,
calismanin 6rneklemini 51 vaka olusturmustur.

Olgularin cinsiyet ozellikleri incelendiginde kiz-
larin erkeklere gore daha fazla tani aldigi, tani
alma yas ortalamasinin 79.1 (£26,0) ay oldugu
saptanmistir (Tablo 1). Basvuru sikhigr ve takip
suresi incelendiginde, olgularin %54,9'unun
(n=28) 2 ve daha az basvuru yaptigi, %60,8'inin
(n=31) 1 yihn altinda bir sire ile takiplerini
surdurdigu sonucuna ulasilmistir (Tablo 2).

Tablo 1: Selektif Mutizm Olgularinin Yas ve Cinsiyet Ozellikleri

n %

Cinsiyet

Kiz 29 56,9
Erkek 22 43,1
Yas

72 ayalti 22 43,1
72 ay iistii 29 56,9

Tablo 2: Selektif Mutizmli Olgularin Basvuru Sayilari ve Takip
Streleri

n %
Basvuru sayist

2vealt 28 54,9
3 ve iistii 23 45,1
Takip siiresi

1yilalt 31 60,8
1 yil iistii 20 39,2

Psikiyatrik es tanilar incelendiginde olgularin
%39,2'sine (n=20) eslik eden baska bir psikiyat-
rik bozukluk saptanmazken, %60,8'ine (n=31)
en az bir psikiyatrik komorbiditenin eslik ettigi
saptanmistir. %45,1'ine (n=23) en az bir ank-
siyete bozuklugunun eslik ettigi, en sik eslik
eden anksiyete bozuklugunun %23,5’lik (n=12)
oranla sosyal fobi oldugu, sonrasinda yaygin
anksiyete bozuklugunun %17,6 (n=9) oranin-
da ve ayrilik anksiyetesi bozuklugunun %b5,8
(n=3) oraninda eslik ettigi belirlenmistir. Diger
psikiyatrik komorbiditeler sirasiyla %13,7 (n=7)
oraninda endlrezis ve/veya enkoprezis, %9,8
(n=5) dikkat eksikligi ve hiperaktivite bozuklu-
gu, %9,8 (n=5) 6zgul 6grenme bozuklugu, %5,8
(n=3) depresif bozukluk ve %3,9 (n=2) karsit
olma karsit gelme bozuklugu olarak saptanmis-
tir (Tablo 3). Tedavi uygulamalarn degerlendi-
rildiginde olgularin %76,4'iniin (n=39) farma-
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koterapi ile tedavi edildigi gortlmustir. Tim
olgularin %64,7'sinde (n=33) fluoksetin tercih
edildigi; fluoksetin disinda kullanilan ajanlar
arasinda ise %5,8 (n=3) oraninda sitalopram
ve %3,9 (n=2) oraninda sertralin tercih edildigi
tespit edilmistir. Bir olguda psikiyatrik komorbi-
dite nedeniyle farmakolojik tedavi olarak metil-
fenidat ve risperdal kombinasyonu %1,9 (n=1)
oraninda kullanildigi saptanmistir (Tablo 4).

Cinsiyetlere gore ilag¢ kullanimlari ve psikiyatrik
komorbiditeler incelendiginde; ila¢ kullanimi
acisindan (p=0,583) ve psikiyatrik komorbidi-
teler acisindan anlamli bir fark saptanmamis-
tir (p=0,427). Psikiyatrik komorbiditeler ve ilag
kullanimlarina gore basvuru sikligi ve takip
sureleri incelendiginde; ek psikiyatrik hastalik
varliginin olgularin poliklinikte takipte kalma
suresini uzattigi gozlenmistir (p=0,02). Ayrica
ikili ila¢ kullaniminin oransal olarak basvuru sik-
hgini arttirdigi gézlenmistir (p=0,02) (Tablo 5).

Tablo 3: Selektif Mutizmli Olgulara Eslik Eden Komorbid Psiki-
yatrik Hastaliklar

Es tanilar

Sosyal anksiyete bozuklugu 12 235
17,6
58
13,7
9,8
9,8
58
39

Yaygin anksiyete bozuklugu

Ayrihk anksiyetesi bozuklugu

Eniirezis ve/veya enkoprezis

Dikkat eksikligi hiperaktivite bozuklugu
0zgiil 6grenme bozuklugu

Major depresif bozukluk

N oW oLl W o

Karsit olma |

Tablo 4: Selektif Mutizmli Olgularda Tercih Edilen Farmakolojik
Tedaviler

n %
Farmakoterapi 39 76,4
Fluoksetin 33 64,7
Stalopram 3 58
Sertralin 2 39
Metilfenidat ve Risperidon 1 19

Tablo 5: Selektif Mutizm Tanili Olgularin Demografik ve Klinik
Ozelliklerinin Karsilastirmasi

Cinsiyet Kiz Erkek

n % n % Test istatistikleri p
ilag kullanim1
Var 23 %79,3 16 %72,7 X2=0,301 0,583*
Yok 6 %20,7 6 %27.3
Psikiyatrik komorbidite
Var 19 %65,5 12 %54,5 X2=0,632 0,427*
Yok 10 %34,5 10 %45,5
Psikiyatrik Komorbidite Var Yok

n % n %% Test istatistikleri P
Takip siiresi
1yl ve iistit 16 %51,6 4 %20 X2=5,097 0,02*
1yilaltt 15 %484 16 %80
kil ilag kullanim1 Var Yok

n % n % Test istatistikleri P
Bagvuru sayist
3 ve iistii 6 %85,7 17 %38,6 X2=5,406 0,02%*
2vealtl 1 %14,3 27 %61,4
(*)Ki-kare Test
(**)Fisher Kesin Testi
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TARTISMA

Olgularin cinsiyet ozellikleri incelendiginde is-
tatistiksel olarak anlamli bir fark olmadigi, tani
alma yas ortalamasinin ilkokul baslangi¢ déne-
mine denk geldigi saptanmistir. Psikiyatrik ko-
morbiditenin bulundugu olgularda en sik eslik
eden psikiyatrik komorbiditenin anksiyete bo-
zukluklari oldugu belirlenmistir. Tedavi uygu-
lamalari degerlendirildiginde olgularin buyuk
¢ogunlugunun farmakoterapi ile tedavi edildigi
gorulmustir. Farmakolojik ajanlardan da en ¢cok
fluoksetinin tercih edildigi gorilmustir. Bas-
vuru sikligi ve takip sirelerine gore psikiyatrik
komorbiditeler ve ila¢ kullanimlar incelendi-
ginde; ek psikiyatrik hastalik varliginin olgula-
rn poliklinikte takipte kalma siresini uzattig
ve ilag¢ kullanim sikhidini artirdigi saptanmistir.

GCalismamizda cinsiyetler arasi tani alma sikli-
g1 kizlarda 1,3 kat daha fazla saptanmis olup,
tani alma yas ortalamasinin 7 yas-7 ay oldugu
bulunmustur. Cinsiyet dagihmi acisindan ya-
pilan arastirmalarda kizlarda 1,5-2,6 kat daha
stk oldugunu belirten calismalar mevcutken,
kizlar ve erkekler arasinda fark olmadigini be-
lirten calismalar da mevcuttur (8-10). Literat(r-
de belirtilerin baslangi¢ yasi ile olgunun tani
alma yasi arasinda ciddi farkliliklar olabildigi
ortalama tani alma yasinin 6,5 yas oldugu be-
lirtilmektedir (2). Calismamizda ortalama tani
alma yasinin yazin bilgisine uyumlu bir sekilde
ilkokul donemine kadar uzadigr gorilmdastir.

Yapilan calismalarda SM’li ¢ocuklarda %48-
100 oraninda baska bir anksiyete bozuklugu
oldugu bildirilmis, en sik olarak sosyal fobi'nin
eslik ettigi, diger yaygin eslik eden anksiye-
te bozukluklari arasinda ayrilma anksiyetesi,
0zgul fobi ve yaygin anksiyete bozuklugu yer
almaktadir. Diger sik eslik eden psikiyatrik bo-
zukluklar disa atim bozukluklari, karsit olma
karsi gelme bozuklugu oldugu bildirilmistir
(8,11-13). Cahsmamizda da en sik eslik eden
komorbiditenin anksiyete bozukluklari oldugu
( sirastyla sosyal fobi, yaygin anksiyete bozuklu-
gu, ayrilik anksiyetesi bozuklugu) ve disa atim
bozukluklari, dikkat eksikligi ve hiperaktivite
bozuklugu, karsit olma karsit gelme bozuk-
lugu gibi komorbiditelerin eslik etmesi yazini
destekler niteliktedir. Tek basina SM tanisi olan
olgularin izlemde kalma suresinin daha dustk

oldugu gozlenmis olup bu durumun tanida
maskelenmeyi artiracagi 6ngoérilebilir. Mev-
cut belirtilerin, toplumumuzda utangag ya da
yavas Isinan mizag olarak gorilip normalize
edilmesiyle iliskili olabilecegi dustunulmustir.

Literaturde farmakolojik tedavi secenedi olarak
en sik fluoksetin tercih edildigi goriilmektedir
(14-17). Degerlendirdigimiz farmakolojik teda-
vi uygulamalarinda olgularin ¢ogunlugunun
farmakoterapi ile tedavi edildigi gorilmustdir.
Farmakoterapi ile tedavi edilen olgularda da
blyik bir oranda fluoksetin tercih edildigi sap-
tanmistir. Diger tercih edilen ajanlar sitalopram
ve sertralin olarak karsimiza ¢ikmistir. Calisma-
miz bu anlamda literatlri destekler niteliktedir.
Ulkemizde, SM klinik dzelliklerini ve ila¢ kulla-
nimini gézden gegiren yazin bilgisi sinirhdir ve
calismalar cogunluk olgu sunumlari ve olgu se-
rileri seklindedir. Bu ¢alismada, SM tanisi ile iz-
lenen olgularin klinik, demografik, ilag¢ kullanim
Ozellikleri gozden gecirilmis olup c¢alismamiz
ulkemiz icin 6ncl calismalardan biri olma nite-
ligi tasimakta ve literatiire katki saglamaktadir.

Her ne kadar calismamiz, Glkemizde bu konuy-
la ilgili yuritilen az sayidaki arastirmadan biri
olma niteligi tasisa da; oncelikle, verilerin has-
ta dosyalarindan retrospektif olarak toplanmis
olmasi temel sinirhliklardan biridir. Psikiyatrik
tanilarin yapilandiriimis gorisme yontemleriy-
le konmamis olmasi, kontrol grubunun bulun-
mamasi, orneklem buyuklugunun sinirli olma-
si da calismamizi kisitlayan diger faktorlerdir.

Sonug olarak, SM, psikiyatrik komorbiditelerin
sik eslik ettigi, psikososyal sorunlarin yasam
boyu devam ettigi tedavisi zor ve uzun siiren
bir bozukluktur. Calismamizin sonuglarina ba-
kacak olursak, calismaya alinan olgularda en sik
eslik eden psikiyatrik komorbiditenin anksiyete
bozukluklari oldugu gorilmustir. Tedavi uygu-
lamalarn degerlendirildiginde olgularin buyuk
¢ogunlugunun farmakoterapi ile tedavi edildi-
gi ve en cok fluoksetinin tercih edildigi gorul-
mustir. Basvuru sikligi ve takip stirelerine gore
psikiyatrik komorbiditeler ve ila¢ kullanimlari
incelendiginde; ek psikiyatrik hastalik varligi-
nin olgularin poliklinikte kalma siiresini uzattigi
ve ila¢ kullanim sikligini artirdigi saptanmistir.
SM alaninda yetersiz bilimsel veriler ve diger
cocukluk cagi psikiyatrik bozukluklarinda gu-



venligi kanitlanmig verilerin kullaniliyor olmasi
kanita dayal ¢ikarimda bulunmayi kisitlamak-
ta, erken tani ve tedavi sansini azaltmaktadir.
Bu alanda yapilacak ileri arastirmalar ebevey-
nlerin ve klinisyenlerin farkindaligini artirarak,
degerlendirme ve midahale seceneklerini be-
lirleme ve ¢esitlendirme agisindan fayda sagla-
yabilir ve gidisata olumlu katkilarda bulunabilir.
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AKCIGER GRAFiSi iLE AZYGOS LOB SIKLIGININ DEGERLENDIRILMESi

EVALUATION OF THE FREQUENCY OF AZYGOS LOBE WITH CHEST X-RAY

Esra ARSLAN AKSU

Samsun Universitesi Tip Fakdiltesi, G6giis Hastaliklari Ana Bilim Dali

OZET

AMAG: Azigos lob (AL), sag akciger Ust lobunda goriilen ana-
tomik bir varyasyondur ve azigos fissur tarafindan geri kalan
akciger dokusundan ayrilir. Bu fisslr, azigos veni, visseral ve
parietal plevrayi icerir. ALnin kendine ait bir sekonder bronsu
bulunmadigindan gercek bir lob olarak kabul edilmez. AL ge-
nellikle asemptomatik olmakla birlikte, intrapulmoner brakiyo-
sefalik ven, 6zofageal atrezi ve ekstrapulmoner sekestrasyon
gibi anomalilerle birlikte gorilebilir. Klinik pratikte, AL'nin ayi-
rici tanida akilda tutulmasi ve toraks girisimleri dncesinde olasi
komplikasyonlarin 6nlenmesi agisindan farkindalik dnemlidir.

GEREC VE YONTEM: Bu retrospektif calismada, Aralik 2022
- Aralik 2024 tarihleri arasinda Samsun Egitim ve Arastirma
Hastanesi Goglis Hastaliklari Poliklinigine basvuran ve akciger
grafisi cekilen 24.494 hastanin radyografileri degerlendirilerek
AL prevalansi ve tipleri arastinlmistir. Hastalarin yas ve cinsiyet
bilgileri kaydedilmis, AL tipleri ise azygos ven ile iliskisine gore
Tip A, Tip B ve Tip C olarak siniflandiriimistir.

BULGULAR: Toplam 24.494 akciger grafisi incelendiginde, AL
sikhgr 90,68 (n=167) olarak saptanmistir (erkeklerde %0,75,
n=89; kadinlarda %0,61, n=78). AL tespit edilen hastalarin orta-
lama yasi 48,1£15,6 yil olarak bulunmustur. AL tiplerinin dagili-
miise Tip A %6 (n=10), Tip B %41,3 (n=69) ve Tip C %52,7 (n=88)
seklinde idi. Cinsiyet ile AL tipi arasinda anlamli bir fark saptan-
mamis olup, hem erkeklerde hem de kadinlarda en yaygin tipin
Tip C oldugu gozlenmistir. Calismamizda, daha 6nce akciger
grafisi kullanilarak yapilan calismalara kiyasla AL saptanma ora-
ninin daha ytksek oldugu gorilmistur. Bilgisayarli tomografi
kullanilarak yapilan calismalarda AL'nin daha yiksek oranlarda
tespit edildigi bildirilmistir, bu da standart akciger grafisiile bazi
vakalarin gézden kagabilecegini diistindiirmektedir.

SONUC: AL, ozellikle preoperatif degerlendirmelerde dikkat
edilmesi gereken bir anatomik varyasyondur. Direk akciger gra-
fisi ile tan1 konulabilmesine ragmen, bilgisayarl tomografi daha
yuksek tanisal degere sahiptir. Ayrica, AL'nin bazi konjenital
malformasyonlarla birlikte gorilebilecegi unutulmamalidir. Ca-
lismamiz, bu anatomik varyasyon ile ilgili farkindaligr artirmayi
ve Ozellikle preoperatif degerlendirmelerde akciger grafilerinin
daha dikkatli incelenmesi gerektigini vurgulamayi amaglamak-
tadir.

ANAHTAR KELIMELER: Azigos lob, Azigos fissure, Azigos ven,
Anatomik varyasyon.

Gelis Tarihi / Received: 02.04.2025
Kabul Tarihi / Accepted: 21.08.2025

ABSTRACT

OBJECTIVE: The azygos lobe (AL) is an anatomical variation ob-
served in the upper lobe of the right lung, separated from the
remaining lung tissue by the azygos fissure. This fissure contains
the azygos vein, visceral, and parietal pleura. Awareness of this
variation is crucial for anatomists and clinicians, as it is mostly
asymptomatic but has been associated with anomalies such as
intrapulmonary brachiocephalic vein, esophageal atresia, and
extrapulmonary sequestration. In clinical practice, recognizing
AL is essential for differential diagnosis and preoperative eva-
luations to prevent complications during thoracic procedures.

MATERIAL AND METHODS: This retrospective study assessed
the prevalence and classification of AL using chest radiographs
of 24,494 patients who visited the pulmonary disease outpa-
tient clinic of Samsun Training and Research Hospital between
December 2022 and December 2024. Patient demographic
data, including age and gender, were recorded, and AL types
were classified as Type A, Type B, or Type C based on its relati-
onship with the azygos vein.

RESULTS: Among the 24,494 chest radiographs analyzed, AL
was identified in 0.68% (n=167) of cases (male: 0.75%, n=89; fe-
male: 0.61%, n=78). The distribution of AL types was as follows:
Type A (6%, n=10), Type B (41.3%, n=69), and Type C (52.7%,
n=88). No significant difference was observed between gen-
ders in terms of AL type, though Type C was the most common
in both males and females. The prevalence of AL in our study
was higher than previous studies using chest radiographs. Stu-
dies using computed tomography have reported higher rates
of AL detection, suggesting that some cases may be missed
with standard chest X-rays.

CONCLUSIONS: AL is an important anatomical variation that
should be considered, particularly in preoperative evaluations.
While it can be diagnosed using chest radiographs, computed
tomography has a higher diagnostic value. AL may be associa-
ted with congenital malformations, emphasizing the need for
careful radiological assessment. This study aims to raise aware-
ness of AL and highlight the importance of meticulous preope-
rative imaging evaluations.

KEYWORDS: Azygos lobe, Azygos fissure, Azygos vein, Anato-
mical variation.
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GiRiS

Azigos lob (AL) sag akciger Ust lobunda go-
rilen anatomik bir varyasyondur. Azigos lob,
azygos fissir ile diger geriye kalan akciger do-
kusundan ayrilir. Azigos fisslrl: azigos veni
visseral ve parietal plevrayi icerir. Azigos lo-

bun kendisine ait sekonder bronsu bulunma-
digindan, gergek bir lob olarak kabul edilmez.

AL 1777 yilinda Wrisberg tarafindan tanimlan-
mistir (1). Bu varyasyonu tanimlamak igin fark-
I terminolojiler kullanilmistir. "Wrisberg lobu’,
"lobus vena azygos" ve "pulmonary lobe of
azygos vein" bu terimlerden bazilaridir (2,3).
Anatomistler ve klinisyenlerin azigos lobu ile
ilgili farkindaliga sahip olmalari 6nemlidir. AL
¢ogunlukla asemptomiktir. Ancak intrapulmo-
ner brakiyosefalik ven, 6sefagal atrezi ve eks-
trapulmoner sekestrasyon gibi anomalilerle
birlikte goruldugu olgular da bildirilmistir (4-6).

Klinik 6nemi; ayrici tanida diger akciger pato-
lojileri ile kansabilecegi ve toraks ile ilgili giri-
simsel islemler 6ncesinde komplikasyonlara yol
acabilecegi icin dikkate alinmasi gerektigidir.
AL akciger grafisinde akciger apeksinden
baslayarak sternuma dogru uzanan disbu-
key bir ¢izgi seklinde izlenir. Azigos lobun
tiplendirmesi akciger apeksi ile azigoz ve-
nin cizdigi hat arasindaki iliskiye gore yapilr.

Literatlirde akciger grafisi ile AL prevelansini de-
gerlendiren calismalarin biyik cogunlugunun
olgu sunumu seklinde yapildigi gortilmektedir .
Bu calismada, diger calismalarin aksine genis
bir hasta popiilasyonunda bu varyasyonun pre-
velans ve tiplerinin belirlenmesi amaclanmistir.

GEREC VE YONTEM

Calisma Aralik 2022 - Aralik 2024 tarihleri ara-
sinda Samsun Egitim ve Arastirma Hastanesi
Gogus Hastaliklarn Poliklinigi'ne herhangi bir
neden ile basvuran hastalarin degerlendiril-
mesiyle yapildi. Akciger grafisi ¢ekilen 24494
hastanin akciger grafileri retrospektif olarak
degerlendirildi. Akciger grafileri degerlendirilir-
ken uygun teknikte cekilmeyen akciger grafileri
degerlendirmeye alinmadi.18 yas alti hastalar
calismaya dahil edilmedi. Hastalarin yas ve cin-
siyet bilgileri ile akciger grafilerindeki azigos
lob tipileri incelendi. Azigos lob tipleri; Tip A,
Tip B ve Tip C olarak siniflandinldi. (Sekil 1).

TipA

TipB

Tip A : Azigoz ven apeksin lateraline dogru hat n;izer|
Tip B : Azigoz ven apekse dogru vertikal seyir gosterir.

Tip C: Azigoz ven apeksin lateraline , mediastinel alana dogru uzanim
Sekil 1: Azygos lob tipleri

Tip A (klasik/gercek azygos lob) en sik gozlenen
formdur. Bu varyantta azygos ven, akciger apek-
si icerisine dogru ilerlerken belirgin bir plevral
duplikasyon olusturur ve azygos fissiir meyda-
na gelir. Fissur icerisinde vendz yapi tipik olarak
“teardrop” konfiglirasyonunda izlenir. Fissur ta-
rafindan cevrelenen akciger parankimi gercek
anlamda aksesuar bir lob niteligindedir. Bilgisa-
yarli tomografide ince, kavisli bir fisstr hatti ve
icerisinde yer alan vaskuler yapi karakteristiktir.
Tip Bvaryantinda azygos ven daha medial yerle-
simlidir. Plevral kivrim olusumu inkomplet olup
fisstr ylizeyel veya parsiyel olarak izlenir. Bu ne-
denle tam gelismis bir aksesuar lobdan s6z edi-
lemez. Goriuintiilemede kismi fisstr olusumu ve
mediale yer degistirmis ven6z yapi dikkat ceker.
Tip Cde belirgin bir azygos fisslir olusu-
mu bulunmaz. Azygos ven anormal bir se-
yir gosterebilmekle birlikte plevral duplikas-
yon gelismedigi icin azygos lob gorinimi
olusmaz. Radyolojik olarak yalnizca venin var-
yatif yerlesimi izlenir ve fissiiral yapi saptanmaz.

Etik Kurul

Calismanin etik kurul onayr Samsun Universi-
tesiTip Fakultesi Girisimsel Olmayan Arastirma-
lar Etik Kurulu tarafindan 05.02.2025 tarihinde
2025/3/8 karar no ile verilmistir.

BULGULAR

Calisma kapsaminda toplam 24,494 poliklinik
hastasina ait akciger grafileri retrospektif ola-
rak dedgerlendirildi. Hastalarin 11,767’si (%48)
erkek, 12,727'si (%52) kadin idi. incelenen ak-
ciger grafilerinde azigos lob prevalansi %0,68
(n=167) olarak saptandi. Cinsiyete gore dagi-
hm incelendiginde, erkek hastalarda azigos lob
stkhgi %0,75 (n=89), kadin hastalarda ise %0,61



(n=78) olarak bulundu. Erkeklerde goriilme
orani sayisal olarak daha yuksek olmakla bir-
likte, bu fark istatistiksel olarak anlaml degildi.
Azigos lob saptanan hastalarin yas ortalamasi
48,1+15,6 yil idi. Cinsiyete gore degerlendirildi-
ginde, kadin hastalarda ortalama yas 48,9+15,6
yil, erkek hastalarda ise 47,4+15,7 yil olarak he-
saplandi. Yas dagilimi agisindan cinsiyetler ara-
sinda belirgin bir fark goézlenmedi (Tablo 1).

Tablo 1: Azigos loblu olgularin demografik 6zellikleri

Yas 48,1£15,6
Cinsiyet

Erkek (n %)

Kadin (n %)

Azygos lob tipi

Tip A (n %)

Tip B (n %)

Tip C (n %)

Azygos lob cinsiyet dagilim
Erkek (n %)

Kadin (n %)

11767 (48)
12727 (52)

10 (6)
69 (41,3)
88 (52,7)

89 (0,75)
78 (0,61

Azygos lob tiplerinin dagilimi incelendigin-
de, en sik gortlen tipin Tip C oldugu saptan-
di. Buna gore Tip A %6 (n=10), Tip B %41,3
(n=69) ve Tip C %52,7 (n=88) oraninda idi (Se-
kil 2). Cinsiyet ile azygos lob tipleri arasinda
istatistiksel olarak anlamli bir iliski bulunma-
di. Hem kadin hem de erkek hastalarda en sik
saptanan varyant Tip C olup, bu dagilim her
iki cinsiyette de benzer 6zellik gostermekteydi
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Sekil 2: Azygos lob tiplerinin goriilme oranlari

TARTISMA

Calismamizda 24.494 hastanin akciger grafileri
degerlendirildi. Bu hasta sayisi literatlirde bu
konuda yapilan ¢alismalar arasinda Ust siralarda
yer almaktadir (7). Akciger grafisi ile yapilan ¢a-
hsmalarda AL saptanma orani genellikle diistk
bulunurken, bizim calismamizda bu oran daha
yuksek (%0,68) saptanmistir (8,9). Bilgisayarh
tomografi ile yapilan calismalarda ise AL sap-
tanma orani daha yuksek bildirilmistir (10-14).
Bu durum, azigos fisslir gorintisinin direk
grafide gozden kacabilmesi ile aciklanabilir.
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Azigos lobun, sag arka kardinal venin (list azigos
venin onclisl) akciger apeksi Gzerinden degil,
icinden gecerek hilusa gé¢ etmesi ile olustugu
bilinmektedir (15,16). Gelisen akciger ile azigos
ven Onculsiiniin konumsal iliskisini daha iyi an-
layabilmek icin ileri calismalara ihtiyagc vardir.

Bazi calismalarda, azigos lobun belirli konjeni-
tal anomalilerle birliktelik gosterdigi bildirilmis-
tir (7). Ozellikle Turner sendromu, bronkojenik
kist ve konjenital kalp hastaliklarinda normal
poplilasyona gore dokuz kat fazla gorildi-
gu saptanmistir (17). Cahsmamizda konjeni-
tal anomalisi olan bir hastaya rastlanmamistir.

Pediatrik hasta grubunda yapilan bir calismada
da akciger grafileri restrospektif olarak taranmis
ve benign anomaliler degerlendirilmistir. Bu
calismada farkh anomalilerin yaninda toplam
454 hasta icinde 8 azigos lob saptanmistir (18).
Azigos lobun farkindaliginin artmasi 6zellikle
cerrahi prosediirler dncesinde énemlidir. intra-
operatif komplikasyonlar gelismemesi icin cer-
rahin bu varyasyon ile ilgili bilgisi olmasi gerek-
lidir. Video esiliginde yapilan torakoskopi (VATS)
ile sempatektomi sirasinda AL varligi cerrahin
isini zorlastirabilir. Yapilan bir ¢alismada sap-
tanan yedi AL olgusunun besi preoperatif de-
gerlendirme sirasinda iki olgu ise intraopretaif
olarak belirlenmistir (19). Cerrahi islem bittikten
sonra ekatre edilen AL'un eski pozisyonuna ge-
tirilerek islemin sonlandirilmasi 6nerilmekte-
dir (20). Calismamiz retrospektif bir calismadir.

Calismamizin kisithhdr degerlendirilen akciger
grafilerinin ¢cekim tekniginin bazi hastalarda de-
giskenlik gostermesidir. Uygun teknikte cekil-
meyenler calismaya alinmadidi icin tespit edi-
len azigos lob sayisi daha az saptanmis olabilir.

Sonug olarak azigos lob o6zellikle preoperatif
degerlendiriimede dikkat edilmesi gereken
anatomik bir varyasyondur. Direk grafi ile tani
koyulabilir. Ancak bilgisayarli tomografinin ta-
nisal degeri daha fazladir. ALlun baska konje-
nital malformasyonlarla birlikte olabilecegi de
akilda tutulmalidir. Calismamizda bu anatomik
varyasyon ile ilgili farkindaligi artirmay ve 6zel-
likle preoperatif degerlendirmelerde bu agidan
grafilerin daha dikkatli incelenmesini vurgula-
mak istedik.
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OZET

AMAG: Subakut tiroidit, tiroidin agrh inflamatuar bir hastaligi
olup tani ve takibinde baslica C Reaktif Protein (CRP), eritrosit
sedimentasyon hizi (ESR), vb. labaratuvar parametreleri kulla-
nilmaktadir. Tani anindaki ortalama trombosit hacmi/trombosit
orani (MPO), platelet lenfosit orani (PLO), notrofil lenfosit orani
(NLO), monosit lenfosit orani (MLO), sistemik inflamatuar indeks
(SI) gibi bazi hemogram kaynakli indeksler ve D vitamini diizeyi
ile bu iki inflamatuar parametre arasindaki iliskiyi inceledik.

GEREC VE YONTEM: 2015-2022 yillari arasinda Mersin Univer-
sitesi Endokrinoloji poliklinige basvurup subakut tiroidit tanisi
alan 107 hasta calismaya alindi. Hastalarin hemogram, ESR, CRP,
tiroid fonksiyon testleri ve D vitamin dizeyleri kaydedildi. Inf-
lamasyon parametleri ile D vitamin diizeyi ve hemogram para-
metleri arasindaki iliskiler degerlendirildi.

BULGULAR: Calismaya 75 kadin, 32 erkek toplamda 107 hasta
alindi. Kadinlarin D vitamini diizeyi 21,3 pg/L, erkeklerin diizeyi
22,72 ug/L idi. Hastalarin CRP ile D vitamini dlizeyleri arasinda
istatistiksel olarak anlamli, negatif yénde bir korelasyon vardir
(r=-0,313, p=0,001). CRP ile NLO, PLO, SlI arasinda istatistiksel
olarak anlamli, pozitif yonde, zayif diizeyde bir korelasyon vardir
(sirastyla r=0,337, p<0,001; r=0,403, p<0,001; r=0,403, p<0,001).

SONUC: Bu calismaya gore CRP ile D vitamini diizeyi arasinda
negatif yonde bir korelasyon varken NLO, PLO ve SII paramet-
releri ile pozitif yonde korelasyon mevcuttur. Hastaligin akut fa-
zindaki inflamatuar yiiki dogru bir sekilde géstermeleri nedeni
ile ucuz ve kolay erisilebilir hemogram temelli bu parametreler
kullanilabilir.

ANAHTAR KELIMELER: D vitamini, Hemogram, Nétrofil len-
fosit orani (NLO), Platelet lenfosit orani (PLO), Subakut tiroidit.
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ABSTRACT

OBJECTIVE: Subacute thyroiditis is a painful inflammatory dise-
ase of the thyroid in which parameters such as erythrocyte se-
dimentation rate (ESR) and C Reactive Protein (CRP) are used in
diagnosis and follow-up. We examined some hemogram-based
indices such as neutrophil lymphocyte ratio (NLR), platelet ly-
mphocyte ratio (PLR), monocyte lymphocyte ratio (MLR), mean
platelet volume/platelet ratio (MPO), systemic inflammatory in-
dex (Sll) at the time of diagnosis and the relationship between
vitamin D levels and these two inflammatory parameters.

MATERIAL AND METHODS: Between 2015 and 2022, 107 pa-
tients who presented to the Endocrinology clinic of Mersin Uni-
versity and were diagnosed with subacute thyroiditis were inc-
luded in the study. Hemogram, ESR, CRP, thyroid function tests
and vitamin D levels were recorded. The relationships between
inflammation parameters, vitamin D levels and hemogram pa-
rameters were evaluated.

RESULTS: A total of 107 patients, 32 men and 75 women, were
included in the study. The vitamin D level of women was 21.3
pg/L and that of men was 22.72 ug/L. There was a statistical-
ly significant, negative correlation between CRP and vitamin
D levels (r=-0.313, p=0.001). There is a statistically significant,
positive, weak correlation between CRP and NLR, PLR and Sl
(r=0.337, p<0.001; r=0.403, p<0.001; r=0.403, p<0.001, respec-
tively).

CONCLUSIONS: According to this study, there is a negative cor-
relation between CRP and vitamin D levels, while there is a po-
sitive correlation with NLR, PLR and Sll parameters. These cheap
and easily accessible hemogram-based parameters can be used
because they accurately indicate the inflammatory burden in
the acute phase of the disease.

KEYWORDS: Vitamin D, Hemogram, Neutrophil lymphocyte
ratio (NLR), Platelet lymphocyte ratio (PLR), Subacute thyroi-
ditis.
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GiRiS

Subakut tiroidit (SAT) (graniilomat6z tiroidit,
dev hiicreli tiroidit veya de Quervain tiroidit
olarak da adlandinhr) etyolojisi tam olarak bi-
linmemekle beraber muhtemelen tanidan
yaklasik 2-6 hafta 6nce gecirilmis bir viral en-
feksiyona bagli tetiklenen tiroidin inflamatuar,
agrih bir hastaligidir. Genel olarak SAT olusumu-
nun viral enfeksiyon veya otoimmdiin yanit ile

iliskili olduguna ve bu durumun insan I6kosit
antijeni (HLA) ile ilgili olduguna inanilir (1,2).

Hastaligin tanisi klinik ve laboratuvar bulgulari-
nin beraber degerlendirilmesiyle konur. Genel-
likle 6nemli 6lctide yuksek CRP ve ESR seviye-
lerinin eslik ettigi inflamatuar duruma siddetli
boyun agrisi, halsizlik, kas ve eklem agrilar ve
yuksek ates gibi semptomlar eslik eder (3).

SAT, genellikle Ug fazli seyreder ve kendi ken-
dini sinirlar. Akut inflamatuar sireg ilk asama-
da tiroid folikUllerini destriikte ederek tiroid
hormonlari dolasima salinir ve tirotoksikoza
neden olur. Daha sonra, tiroidde depolanan
tiroid hormonu tikenir ve tipik bir hipotiro-
idizm asamasi meydana gelir. Son olarak da
hastalik siddeti azaldik¢a tiroid hormonu ve
tiroid stimiilan hormon (TSH) seviyeleri, nor-
male doner (4). Ama baz hastalarda takipte
niks veya kalici hipotiroidizm gortlebilir (3).

Tam kan sayimi, periferik kan hicrelerinin sa-
yisi ve morfolojisi hakkinda bilgi saglayan,
distik maliyetli ve kolay erisilebilir bir test-
tir. NLO, PLO, monosit lenfosit orani (MLO),
MPO, SlI gibi bazi kan hiicresi kaynakl indeks-
ler inflamatuar hastaliklar, solunum yolu has-
taliklari, karsinom ve romatizmal hastaliklar
icin biyobelirtecler olarak oOnerilmistir (5,6).

Subakut tiroiditli hastalarda da NLO ve PLO
degerleri akut fazda ESR ve CRP gibi en yaygin
akut faz reaktanlari ile pozitif korelasyon gos-
terebilmekte ve hastaligin aktif doneminde
anlamh olarak yiksek bulunabilmektedir (7).

Yeni inflamatuar biyobelirteclerden olan
Sl yakin zamanda tanimlanmistir. NLO ve
PLO'ya kiyasla kolorektal ve 6zofagus kan-
serli hastalarda kotii prognozu daha ke-
sin olarak 6ngordiglu bulunmustur (8,9).

Kemik ve mineral homeostazi icin gerekli olan
bir sekosteroid hormon olan D vitamininin
biyolojik olarak aktif formunun, hiicre buyu-
mesi ve farklilasmasi, hlicre cogalmasi, apop-
toz, anjiyogenez uzerinde etkisi vardir. Ayri-
ca immun duizenleyici ve anti-enflamatuvar
Ozelliklere sahip oldugu gosterilmistir (10,11).

insanlarda diisik D vitamini seviyeleri ile ti-
roid hastaligi arasindaki iliskiyi degerlendi-
ren bircok calisma vardir. Kanitlarin ¢cogu, D
vitamini eksikligi ile hipotiroidizm gelisimi,
yuksek tiroid antikor titreleri ve tiroid kanse-
rine sahip olma veya gelisme riskinin artma-
si arasinda bir iliskiye isaret etmektedir (12).

Bagisiklik sistemi hticrelerinde D vitamini re-
septorinun varlidi, D vitamini eksikliginin inf-
lamatuar hastaliklan tetikleyebilecegini gos-
termektedir. Ayrica subakut tiroiditli hastalarda
vitamin D diizeylerinin saglikh kontrol grubuna
gore anlamli olarak disuk olabilmektedir (13).
Biz de inflamatuar aktivitenin yiksek oldugu
subakut tiroiditli hastalarda kolay erisilebilir
hemogram temelli inflamasyon parametrele-
ri olan NLO, PLO ve Ortalama Trombosit Hac-
mi (MPV), Sl ve D vitamini dizeyinin tani, te-
davi yaniti ve prognozu 6éngoren CRP ve ESR
gibi temel belirteclerle olan iliskisini inceledik.

GEREC VE YONTEM

Gahismamiz retrospektif ve tek merkezli bir
cahismadir. 2015-2022 yillan arasinda Mersin
Universitesi Endokrinoloji ve Metabolizma po-
liklinigine basvuran, dahil edilme ve dislama
kriterlerine uyan ve hastane otomasyon siste-
minden dosya verilerine tam erisilen 107 su-
bakut tirodit tanili hasta ¢alismaya alinmistir.
Subakut tirodit tanisi boyun, ¢ene veya kulak
agnsi, ates, boyunda sislik, halsizlik, tirotoksik
semptomlarin olmasi gibi tipik 6ykd, artmis ESR
ve CRP gibi laboratuvar bulgular, fizik muaye-
ne ve tiroid bezinin yaygin buyumesi, doppler
ultrasografide tiroid kanlanmasinin azaldig
sinirlari belirgin olmayan hipoeoik alanlar gibi
karakteristik ultrasonografi bulgulariyla konul-
mustur. Gebe hastalar, hematolojik hastalik dy-
kisu olanlar, hematolojik ya da solid organ ma-
lignitesi olanlar, 18 yas alti olanlar, son aylarda
baska nedenle steroid alanlar, siddetli bébrek,
akciger veya karaciger hastaligi, devam eden



enfeksiyon, kronik inflamatuar hastalik veya
otoimmiin hastaligi olanlar, D vitamini diize-
yini etkileyecek herhangi bir hastaligi olanlar
ve D vitamini dlzeyini etkileyebilecek tedavi
(6rn. antikonvulsanlar, deksametazon, rifam-
pisin) almakta olanlar calisma disi birakilmistir.

Hastalarin tani anindaki demografik verileri ve
laboratuvar parametreleri (hemogram, tiroid
fonksiyon testleri ve akut faz degerleri, D vita-
mini gibi) kayit altina alinmistir. Nuks gelisimi
takiplerde hastada agrinin tekrarlamasi, akut
faz reaktanlarinin tekrar artmasi ve klasik ult-
rasonografik SAT bulgularinin saptanmasi ile
konulmustur. SAT'li hastalardan hipotiroid fazi
en az alti aydir devam eden ve bu dénemde
surekli levotiroksin tedavisi ihtiyaci olan hasta-
lar kalicr hipotiroidizm olarak kabul edilmistir.

Altinci aydan sonra vyapilan tiroid fonksi-
yon testlerine gore kalici hipotiroidi geli-
senler ve takiplerde niiks gelisen hastalar
kayit altina alinmistir. Baslangic hemogram
parametreleri ve D vitamini dizeyi ile akut
faz reaktanlar, nuks, kalici hipotiroidi gelisimi
arasindaki korelasyonlar degerlendirilmistir.

Hastalarin tanisinda 8 saatlik acglik sonrasi
alinan rutin laboratuvar yontemleri ile cali-
silan kan oOrnekleri degerlendirildi. Testle-
rin referans degerleri su sekildeydi. Vitamin
D eksikligi <20 ng/ml olarak kabul edildi.

NLO, PLO, Sl su formdiller kullanilarak hesaplan-
mistir:

NLO=notrofil/lenfosit,PLO=platelet/lenfosit,-
SlI=(notrofilxplatelet)/lenfosit.

Etik Kurul

Bu calisma icin, Mersin Universitesi, Klinik Aras-
tirmalar Etik Kurulu tarafindan etik kurul ona-
yl alinmistir (Tarih: 04/01/2023 ve Karar no:
2023/18 Onay n0:2238483).

istatistiksel Analiz

Bu calismada elde edilen veriler bilgisayar orta-
mina aktarilarak analiz edilmistir. Analizler STA-
TISTICA versiyon 13.3 yazilimi (TIBCO Software
Inc. CA, ABD) kullanilarak gerceklestirilmistir.
Surekli verilerin normal dagilima uygun dagilip
dagilmadiklari Shapiro-Wilk testi ile incelenmis-
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tir. Strekli degiskenler normal dagilim varsayimi
saglandigi durumda ortalamazstandart sapma,
saglanmadigi durumda medyan[min.-max.]
seklinde ozetlenmistir. Kategorik degiskenler
ise sayl ve ylizde cinsinden 6zetlenmistir. iki
bagimsiz grup karsilastirlmasinda normallik
varsayimi saglanmadiginda Mann Whitney U
testi kullanilmistir. Saglandigi durumda Inde-
pendent Sample t testi kullaniimistir. Kategorik
degiskenler arasindaki iliskinin incelenmesinde
Ki-kare testinden yararlaniimistir. Stirekli degis-
kenler arasindaki iliskinin incelenmesinde Spe-
arman korelasyon katsayisindan yararlanilmis-
tir. Sacilim grafiginin cizilmesinde JASP 0.16.1.0
programindan yararlanilmistir. P<0,05 istatis-
tiksel anlamlilik diizeyi olarak kabul edilmistir.

BULGULAR

Gahismaya 32 erkek 75 kadin toplam 107 hasta
alinmistir. Hastalarin tani anindaki demogra-
fik verileri ve laboratuvar parametreleri Tab-
lo 1'de gosterilmistir. Kadinlarin ortalama D
vitamini dizeyi 21,3 pg/L, erkeklerin dizeyi
22,72 ug/Ldir. Hastalarin 46’sinda D vitamini
eksikligi mevcutken 86'sinin D vitamini di-
zeyi 30'un altindadir (D vitamini yetersizligi).
Takiplerde hastalarin %24’Gnde kalici hipoti-
roidi ve %11'inde niks gelismistir. Hastalarin
%52,3 (56 hasta) NSAIi (Non Steroid Anti infla-
matuar ilag) tedavisi alirken %47,7'si (51 hasta)
steroid tedavisi almistir. Steroid tedavisi alan
hastalarin %13,7'sinde kalici hipotiroidi gelisir-
ken NSAIi tedavi grubunda bu oran %46,4'tiir.

Tablo 1: Hastalarin demografik verileri ve laboratuvar paramet-
releri

Hasta ozellikleri Ortalama £SS (Min-Max)

Yas (yil) 4634+ 10,14
Kalict hipotirodi 26 (%24)
Rekiirrens 12 (%11)
Mevsim
llkbahar 13 (%16)
Yaz 18 (%22,2)
28 (%34,6)

Kis 22 (%27,2)

Kadin 75 (%:70)
Erkek 32 (%30)

Tedavi siiresi (Ay) 4(1-16)

TSH (mlU/mL) 1,52:6,55
Vitamin D (ng/ml) 21,7388
ESR (mm/saat) 39,24£28,84
CRP (mg/L) 38,51+41,86
PLO 1738481
NLO 3,01£2,36

SII 1132+ 957

NLO: Natrofil lenfosit orani, PLO: Platelet lenfosit orani, TSH: tiroid stimiilan hormon, SII: sistemik inflamatuar indeks,
ESR: Eritrosit Sedimentasyon Hizi
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Hastalarin CRP ile D vitamini seviyesi arasinda
istatistiksel olarak anlamli, negatif yonde za-
yif bir korelasyon varken (r=-0,313, p=0,001),
CRP ile TSH arasinda istatistiksel olarak anlam-
I, negatif yonde, orta dlizeyde bir korelasyon
varken T4 arasinda pozitif yonde korelesyon
vardir (Sirasiyla r=-0,529, p<0,001; r =0,608,
p<0.001). CRP ile NLO, PLO, Sl arasinda ise is-
tatistiksel olarak anlamli, pozitif yonde, zayif
diizeyde bir korelasyon vardir (sirasiyla r=0,337,
p<0,001; r=0,403, p<0,001; r=0,403, p<0,001).
SIl ile NLO ve PLO arasinda istatistiksel ola-
rak anlamli, pozitif yonde, sirasiyla ¢ok yuk-
sek ve yulksek diizeyde bir korelasyon vardir
(r=0,917, p<0,001; r=0,796, p<0,001) (Tablo 2).

Tablo 2: Subakut tiroiditli hastalarda inflamatuvar parametre-
ler, D vitamini ve tiroid hormonlari arasindaki korelasyon analizi.

D_Vitamini TSH T4 CRP ESR NLO PLO sil
D_Vitamini r 1,000 ,200" -116 -313" 234" -,088 -095 -074
p ,038 236 ,001 015 368 330 449
N 107 107 107 107 107 107 107 107
TSH r ,200° 1,000 -833" -529" 444" -178 333" -298"
p ,038 . ,000 ,000 ,000 067 ,000 ,002
N 107 107 107 107 107 107 107 107
T4 r -116 -,833" 1,000 ,608™ 548" 233" 367 346"
p 236 ,000 . ,000 ,000 016 ,000 ,000
N 107 107 107 107 107 107 107 107
CRP r -313" -529" ,608" 1,000 762" 337 403" 403
P ,001 ,000 ,000 . ,000 ,000 ,000 ,000
N 107 107 107 107 107 107 107 107
ESR r -234" - 444" 548" 762" 1,000 153 385" 2817
p 015 ,000 ,000 ,000 . 116 ,000 ,003
N 107 107 107 107 107 107 107 107
NLO r -,088 -178 233" 337" 153 1,000 715" 917"
p 368 067 016 ,000 116 . ,000 ,000
N 107 107 107 107 107 107 107 107
PLO r -095 -,333" 367 403" 385" 715 1,000 796"
P 330 ,000 ,000 ,000 ,000 ,000 . ,000
N 107 107 107 107 107 107 107 107
sii r -074 -,298" 346 403" 281 917 796 1,000
P 449 ,002 ,000 ,000 ,003 ,000 ,000
N 107 107 107 107 107 107 107 107

* Korelasyon 0,05 diizeyinde anlamhdr (cift yonl).

**_ Korelasyon 0,01 diizeyinde anlamlidir (cift ynl).

NLO: Notrofil lenfosit orani, PLO: Platelet lenfosit orani, TSH: tiroid stimiilan hormo, SII: sistemik inflamatuar indeks
ESR: Eritrosit Sedimentasyon Hizi, CRP:C reaktif protein

ESR ile TSH ve D vitamini seviyesi arasinda is-
tatistiksel olarak anlaml, negatif yonde ko-
relasyon vardir (r=-0,444, p<0,00; r=-0,234,
p=0,015) (Tablo 3). ESR ile T4 arasinda istatis-
tiksel olarak anlamli, pozitif yonde, orta du-
zeyde bir korelasyon varken PLO ve Sl ara-
sinda zayif bir korelasyon vardir (r=0,548,
p<0,001; r=0,385, p<0,001; r=0,281, p=0,003).

Dvitaminiile TSH arasinda istatistiksel olarak an-
laml, pozitif yonde cok zayif bir korelasyon var-
ken (r=0,200 p=0,038), D vitamini diizeyiile NLO,
PLOveSllarasindaanlamlibirkorelasyon saptan-
mamistir (sirasiyla p=0,368, p=0,330, p=0,449).
Nuks gelisen ve gelismeyen hastalarin D vitami-

ni seviyesi arasinda istatistiksel olarak anlamli
bir farkhhk yoktur (p=0,749). Benzer sekilde ve
kalici hipotiroidizm gelismis ve gelismemis has-
talarin da D vitamini seviyeleri arasinda istatis-
tiksel olarak anlamli bir farkhlk yoktur (p=0,884).

Kalicihipotiroidizmgelisenhastalardamevsimler
arasindaistatistiksel olarakanlamlibirfark gorul-
memektedir(p=0,332) AyricaDvitaminduzeyleri
bakimindan mevsimler arasinda istatistiksel ola-
rakanlamlibirfarkhlikyoktur(p=0,089) (Tablo4).

Nuks gelisen ve gelismeyen hastalar arasinda
MPV, PDV, NLO, PLO ve Sii degerleri icin istatis-
tiksel olarak anlaml bir farklihk yoktur (p=0.752,
p=0,671, p=0,206, p=0,232, p=0,217) (Tablo 5).
MPV, PDV, NLO, PLO ve Sii degerlerinde kalici hi-
potiroidi gelisen ve gelismeyen hastalar arasin-
da istatistiksel olarak anlamli bir farklilik yoktur
(p=0,330, p=0,634, p=0,556, p=0,647, p=0,811).

Tablo 3: D vitamini diizeyinin TSH, CRP, ESR ile iliskisi

Degisken D Vitamini Diizeyi TSH CRP ESR
1. D Vitamini Diizeyi Spearman's rho —
p-value —
2, TSH Spearman's rho 0,200 * —
p-value 0,038 —
3, CRP Spearman's rho -0,313 ko .0,529
p-value 0,001 <0,001 —
4, ESR Spearman's rho -0,234 * -0,444 ***%(0,762 F*¥F—
p-value 0,015 < 0,001 <0,001 —

*p <0,05, ** p <0,01, ** p <0,001

Tablo 4: Mevsim-D Vitamini diizeyi iliskisi

MEVSIM N Minimum Std Deviation P
ILKBAHAR  D_Vit Dizeyi 15 530 41,89 199253 995032 0,089
YAZ D_Vit Dizeyi 23 9,20 41,85 249383 808332

SONBAHAR  D_Vit Dizeyi 4 8,89 4147 223283 804461

KI§ D_Vit Dizeyi 27 361 3853 19,0626 901329

Tablo 5: MPV, NLO, PLO ve Sii'nin rekiirrens gruplari ile iliskisi

Rekiirrens

Yok Var

N N

Valid Median Min Max Valid Median Min Max P
MPV 95 10,00 7,50 12,40 12 10,00 9,10 12,20 0,752
NLO 95 246 0,58 20,54 12 2,65 0,81 8,25 0,206
PLO 95 153,58 34,61 444,26 12 203,24 71,66 51329 0,232
Sii 95 814,86 182,05 5566,61 12 1088,11 319,61 557943 0217

NLO:Natrofil lenfosit orani, PLO: platelet lenfosit orani, MPV:Ortalama trombosit hacmi, SI:Sistemik inflamatuar indeks

TARTISMA

SAT en sik gorilen agril tiroid hastaligidir ve
c¢ogunlukla 40-50 yas arasi kadin hastalarda
gelisir (5). Cahismamizda da literatiirle uyumlu
olarak SAT hastalarinin %43,9'u 40-50 yas ara-
hdindaydi ve SAT hastalarinin %70'i kadindi.
Subakut tiroiditli hastalarda niks genellikle la-
boratuvar parametreleri ESR veya CRP ve ultra-



sonografik bulgularda artis ile agn ataklarinin
tekrarlamasi olarak tanimlanir (14). Bircok calis-
ma nuks oranlarini bildirmistir, ancak calisilan
popillasyona bagli olarak, SAT niiks oranindaki
tutarsizliklar, cahsilan gruplar arasinda %0'dan
%30'un lzerine kadar 6nemli 6l¢clide degismek-
tedir. NUksu belirlemek icin yapilan 18 kohortun
degerlendirildigi bir meta analizde niiks orani
%12 olarak saptanmistir (4). Calismamizdaki
niks orani literatir sonuglar ile uyumludur.

Subakut tiroiditli hastalarda genel olarak kali-
a hipotiroidizm orani %5-26 oraninda degis-
mektedir (15). Cahsmamizdaki kalici hipotirodi
orani da literattr sonuglari ile uyumlu olarak
%24'tlr. Yapilan bir calismada sadece ibupro-
fen ile tedavi edilen hastalarin %22,8'inde ve
sadece metilprednizolon ile tedavi edilen has-
talarin %6,6'sinda kalici hipotiroidizm gelis-
tigi tespit edilmistir. Sadece NSAII tedavisi ve
anti-TPO pozitifliginin kalci hipotirodi gelisi-
minde ana risk faktori oldugu gosterilmistir,
beklenenin aksine niiks orani veya baslangig-
taki TSH, ESR ve CRP diizeyleri kalici hipotiroidi
icin risk faktoru olarak tespit edilmemistir (14).

SAT hastalarinin genellikle 6 ila 12 ay icinde
tiroid fonksiyonu normale doéner (5). Bizim ca-
hsmamizda da kalici hipotiroidi %24 oraninda
bulunmustur. Kalici hipotiroidi acisindan bazi
cahismalarda 12. ay baz alinirken bazilarinda
degerlendirme 6. Ayda yapilmistir. Hastalar 6.
Ayda degerlendirip kalici hipotiroidi grubuna
almamiz ilerleyen sirecte hipotiroidisi duze-
lebilecek hastalar agisindan oranimizin yiksek
¢ikmasina neden olmus olabilir. Ayrica Steroid
tedavisi alanlarin (51 hasta) %13,7’sinde NSAIi
tedavisi alanlarin (56 hasta) %46,4’'Ginde kalici
hipotiroidi gelismesi de bu oraniartirmis olabilir.

SAT'l hastalarda NLO ve PLO degerlerinin has-
taligin tanisinda akut dénemde anlaml olarak
yuksek oldugunu saptayan calismalar vardir.
Fakat nuks ve kalici hipotiroidi ile iliskisini in-
celeyen ¢ok az calisma vardir (7,16,17). Keskin
ve ark. NLO ve PLO’nun yani sira SlI'nin de SAT
grubunda kontrol grubuna gére anlamli dere-
cede daha yuksek oldugunu gostermistir. Bu,
SAT'li hastalarda SlI'nin tani ve prognoz agisin-
dan 6nemini degerlendiren ilk calismadir (18).
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Ayrica ulkemizde yapilan baska bir calisma
SII'nin tanisal rollniin yani sira iyilesme sureci-
ni tahmin etmede de prognostik degere sahip
olabilecegini gostermesi ve prospektif gozlem-
sel bir calisma olmasi nedeniyle dnemlidir (19).

Subakut tiroiditli hastalarda calismamiza ben-
zer sekilde yapilan calismada niks gelisen
ve gelismeyen gruplar arasinda hematolojik
parametreler acgisindan anlaml fark saptan-
mamistir. Tani aninda saptanan MPV, NLO,
PLO ve diger hematolojik parametreler ka-
hcr hipotiroidizm icin risk faktori olarak bu-
lunmazken hastaligin aktif doneminde ESR
ile TSH arasinda negatif ve anlamli bir kore-
lasyon bulunmustur (p:0,006, r:-0,323) (17).

Benzer sekilde baska bir calismada da uzun do6-
nem hipotiroidizm ile baslangi¢ NLO, PLO ve CRP
degerleri arasinda anlamh bir iliski bulunma-
mistir (sirastyla p degerleri: 0,74-0,73-0,38) (7).

Graves hastalarinda daha duiisik 25(OH)D di-
zeylerinin TSH Reseptor Antikor titresi ile ters
orantil oldugunun gosterilmesi Graves has-
talarinda D vitamini durumu ile artmis tiro-
id otoimmunitesi arasinda olasi bir baglanti
oldugunu dusindirmektedir (20,21). Ayrica
Hashimoto tiroiditli hastalarda daha dustik D vi-
tamini seviyeleri antikor seviyeleri ile ters oran-
tih ve tiroid hacmi ile dogrudan koreledir (22).

D vitamini eksikliginin proinflamatuar siirecle-
re neden olmasindan dolayl subakut tiroiditli
hastalarda D vitamini dlzeyleri ile niks duru-
munu karsilastiran birkag¢ ¢alisma vardir. Bizim
calismamiza benzer sekilde her iki calismada da
niks olanlarla olmayanlar arasinda D vitamini
dizeyleri acisindan fark bulunmamistir (13,23).

Subakut tiroiditin baslangic zamani mevsim-
sel farklilik gosterse de daha ¢ok sonbahar
aylarinda olmaktadir. Bizim calismamizda da
benzer sekilde vakalarin %40’a yakini sonba-
harda tespit edilmistir. Bunda etyolojide suc-
lanan viral enfeksiyonlarin roli olabilir (24).

Galapkulu ve ark/nin ¢alismasinda yine ¢alisma-
miza benzer sekilde kalici hipotiroidi gelisen
ve gelismeyen hastalarda D vitamini dizeyi
acgisindan fark bulunmamistir. Ayrica yine ayni
calismada calismamiza benzer sekilde mev-
simler ile D vitamini diizeyi arasinda istatiksel
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anlamli fark bulunmamistir (13). Bu da Glkemi-
zin ve sehrimizin konumuyla baglantil olabilir.

Bu calismanin bazi kisithliklari vardir 6ncelikle
retrospektif ve tek merkezli bir cahismadir, nis-
peten az sayida vaka ve sinirli bir takip siresi
vardir. Ornegin kalici hipotiroidinin gelisimi
bazen 12 aya kadar uzayabilmektedir ama ma-
alesef cogu hastamizin 12 aylik verilerine ula-
samadigimiz icin kalici hipotiroidi icin 6. Ay de-
gerlendirmesi g6z onlinde bulundurulmustur.
Ayrica kontrol grubu ile karsilastiriima yapilma-
masi da ¢alismanin bir diger kisithhgidir. Bu ne-
denle daha fazla sayida hasta ve daha uzun ta-
kip stiresi ile yapilacak calismalara ihtiyag vardir.

Sonug olarak CRP ile D vitamini diizeyleri ara-
sinda negatif yonde bir korelasyon varken; NLO,
PLO, SlI arasinda pozitif yonde bir korelasyon
vardir. D vitamini diizeyi ve yeni inflamatuar pa-
rametrelerle kalici hipotiroidi ve nilks arasinda
anlamli iliski tespit edilmese de TSH diizeyi ile
ESR, CRP, PLO ve SlI arasinda negatif yonde bir
korelasyon mevcuttur. Bu calismaya gore, NLO,
PLO ve Sl degerleri hastaligin akut fazindaki
inflamatuar yiki dogru bir sekilde gosterme-
leri nedeni ile bu parametrelerin faydali ola-
cagina inaniyoruz. Hemogram temel ve kolay
uygulanan bir laboratuvar testi oldugundan,
tirotoksikoz varliginda bu degerlerin ylksekligi
SAT konusunda hekimi uyarabilir. Ayrica D vita-
mini eksikligi inflamasyon artisiyla iliskili olabi-
lir ve bu durum dolayli olarak akut fazda tiroid
destriksiyonunun artmasina neden olabilir.
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OZET

AMAGC: Bu calisma, 2023 Kahramanmaras depremlerinin ar-
dindan ortaya ¢ikan gevresel kosullara maruz kalan bireylerde
solunum fonksiyonu, yasam kalitesi ve psikolojik iyilik hali Gize-
rindeki etkileri degerlendirmeyi amaclamistir.

GEREC VE YONTEM: Calismaya toplam 100 birey katilmistir:
Deprem boélgesinde kalmaya devam eden ve “Deprem Mag-
duru Grubu” (DMG) olarak siniflandirilan 50 kisi ile, depremden
etkilenmeyen bélgelerden yas ve cinsiyet acisindan eslestirilmis
50 saglkh bireyden olusan Kontrol Grubu (KG). Solunum fonk-
siyonu spirometri ile degerlendirilmistir. Yasam kalitesi ve psi-
kolojik durum degerlendirmeleri ise Nottingham Saglik Profili
(NSP), Beck Depresyon Olcegi (BDO), Pittsburgh Uyku Kalitesi
Indeksi (PUKI) ve Durumluk-Siirekli Kaygi Envanteri (DSKE) kul-
lanilarak yapilmistir. Bronsiyal asiri duyarlihgr degerlendirmek
icin Egzersiz Provokasyon Testi (EPT) uygulanmistir.

BULGULAR: KGile karsilastinldiginda, DMG'de FVC ve FEV1/FVC
degerleri anlamli diizeyde daha disiik bulunmustur (p<0,05).
Ayrica EPT sonrasi FEV1 degisimi DMG'de anlamli olarak daha
yuksekti (p<0,001); bu durum artmis hava yolu duyarliigina
isaret etmektedir. DMG'deki bireylerin STAI, BDI ve PSQI skorlari
anlamli sekilde daha yuksekti (p<0,001); bu da artmis psikolojik
sikinti ve bozulmus uyku kalitesi ile iliskiliydi. NSP alt boyutlari
incelendiginde, DMG'de agri, duygusal iyilik hali ve uyku alanla-
rinda anlamli olarak daha koti skorlar elde edilmistir (p<0,05).
Deprem bolgesinde gegirilen giin sayisi ile EPT sonrasi FEV1 de-
gisimi arasinda orta dilizeyde pozitif bir korelasyon bulunmus-
tur (r=0,374, p=0,007).

SONUC: Deprem sonrasi ¢evresel ve psikososyal kosullara ma-
ruz kalmak, solunum fonksiyonlarinda azalmaya, depresyon ve
anksiyete diizeylerinde artisa ve saglikla iliskili yasam kalitesin-
de duslse neden olmustur. Bu bulgular, afetlerden etkilenen
bireylerde hem solunum hem de ruh sagligini hedef alan kap-
samli rehabilitasyon stratejilerine duyulan ihtiyaci ortaya koy-
maktadir. Gelecekte yapilacak calismalarda ¢evresel maruziye-
tin nesnel olarak degerlendirilmesi 6nem arz etmektedir.

ANAHTAR KELIMELER: Solunum fonksiyon testleri, Depremler,
Yasam kalitesi, Depresyon, Uyku kalitesi, Toz.
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ABSTRACT

OBJECTIVE: This study aimed to evaluate the effects of the
2023 Kahramanmaras earthquake on respiratory function, qu-
ality of life, and psychological well-being in individuals exposed
to post-earthquake environmental conditions.

MATERIAL AND METHODS: A total of 100 individuals partici-
pated in this study: 50 individuals who remained in the eart-
hquake zone and were categorized as the Earthquake Victim
Group (EVG), and 50 age- and sex-matched healthy individuals
from non-affected regions forming the Control Group (CG). Res-
piratory function was assessed using spirometry, while quality
of life and psychological status were evaluated with the Nottin-
gham Health Profile (NHP), Beck Depression Inventory (BDI), Pit-
tsburgh Sleep Quality Index (PSQI), and the State-Trait Anxiety
Inventory (STAI). Bronchial hyperresponsiveness was evaluated
using the Exercise Provocation Test (EPT).

RESULTS: Compared to the CG, the EVG exhibited significant-
ly lower FVC and FEV1/FVC values (p<0.05), and significantly
greater change in FEV1 after EPT (p<0.001), indicating increa-
sed airway sensitivity. The EVG also demonstrated significantly
higher STAI, BDI, and PSQI scores (p<0.001), reflecting greater
psychological distress and poorer sleep quality. NHP subdo-
mains revealed significantly worse scores in pain, emotional
well-being, and sleep among EVG participants (p<0.05). A mo-
derate positive correlation was observed between the number
of days spent in the earthquake zone and FEV1 change after
EPT (r=0.374, p=0.007).

CONCLUSIONS: Exposure to earthquake-related environmen-
tal and psychosocial conditions was associated with decreased
respiratory function, elevated depression and anxiety levels,
and reduced health-related quality of life. These findings under-
line the need for comprehensive rehabilitation strategies that
address both respiratory and mental health in disaster-affec-
ted populations. Future studies with objective environmental
exposure assessments are warranted.

KEYWORDS: Respiratory function tests, Earthquakes, Quality of
life, Depression, Sleep quality, Dust.
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INTRODUCTION

The earthquakes of magnitude 7.7 Mw and 7.6
Mw, which took place occurred on 6 Febru-
ary 2023, centred in Kahramanmaras, caused
great destruction in 11 provinces. According
to the latest official data, 14 million people,
constituting 16% of Turkey's population, were
affected by this earthquake and more than 48
thousand people died, and 100 thousand pe-
ople were injured (1). One of the critical pub-
lic health concerns following large-scale eart-
hquakes is exposure to environmental dust
released from damaged structures. This dust
comprises a complex mixture of hazardous
particles, including but not limited to asbes-
tos, cement dust, silica, glass fibers, and various
chemical residues (2). The inhalation of such
particulate matter may have acute and chronic
adverse effects on the respiratory system (3).

Amongthese, asbestoshasbeen extensively stu-
died for its well-documented health risks. Once
celebrated forits insulating and durable proper-
ties, asbestos was later classified as a carcinoge-
nic substance and ultimately banned in Turkiye
in 2010 (3). Nonetheless, it remains a concern
in older buildings, especially those constructed
prior to regulation. Asbestos-containing mate-
rials may still be present in insulation systems,
roofing materials, and fireproof coatings. No-
tably, several regions severely impacted by the
2023 earthquakes coincide with areas of high
environmental asbestos density (4). When buil-
dings collapse or are demolished, asbestos and
other dust particles may become airborne, po-
sing health risks to both rescuers and residents.

Inhalation is the most critical route of exposu-
re for such airborne dust. Studies have linked
exposure to asbestos and cement dust with im-
pairments in respiratory function. For example,
Neghab et al. and Hossein et al. reported signifi-
cant reductions in spirometric parameters such
as FVC, FEV1, and FEF25-75% among workers
exposed to cement dust (5, 6). Likewise, Balbay
et al. highlighted that post-earthquake pulmo-
nary dysfunction may stem from bronchial inf-
lammation triggered by inhaled particulates (7).

Beyond the direct respiratory consequences,
earthquakes also introduce significant psy-
chosocial and neurophysiological stressors

that may further compromise health. Post-e-
arthquake dizziness and balance disturban-
ces, as described by Vivek et al. and Cengiz et
al., have been associated with vestibular dys-
function, neural disruption, and psychological
trauma (8,9). Moreover, respiratory symptoms
like dyspnea can negatively impact sleep qu-
ality and overall quality of life, compoun-
ding the long-term burden on survivors (10).

Although post-disaster mental health out-
comes have been a focus of many studies
following the Kahramanmaras earthquakes
(8,11,12), there remains a lack of research
that directly examines the combined phy-
siological and psychological impact of en-
vironmental dust exposure in earthquake
survivors. This gap is especially important con-
sidering the prolonged presence of individuals
in heavily dust-contaminated environments.
Supporting this concern, recent field measure-
ments conducted in Hatay one of the most se-
verely affected provinces reported average res-
pirable dust concentrations of 30.84 mg/m?*and
peaks up to 97.81 mg/m’. In addition, SEM-EDX
analyses confirmed the presence of asbes-
tos-like fibrous structures and toxic elements
in post-earthquake dust samples (13). These
findings provide concrete environmental evi-
dence that complements previous assumptions
regarding dust exposure in the affected region.

Therefore, this study aims to investigate the
effects of environmental dust exposure inclu-
ding asbestos and other particulate matter on
respiratory function, health-related quality of
life, and psychological well-being in individu-
als who remained in the earthquake zone fol-
lowing the 2023 Kahramanmaras earthquakes.

MATERIAL AND METHOD
Participants

We calculated (G Power Version 3.1.9.4, Franz
Faul, Universitat Kiel, Germany) power of 95%
with 0.05 significance, a difference to be dete-
cted of 0.11 liters in forced vital capacity (FVC)
values (14), generating a sample of 50 patients
per group. Fifty individuals in the earthqua-
ke victim group (EVG) and 50 age-matched
control group (CG) participated in this study.



The individuals included in the study were di-
vided into two groups as the EVG consisting
of individuals affected by the Kahramanmaras
earthquake on 6 February 2023 and the CG
consisting of healthy individuals. The EVG inc-
luded individuals who were over 18 years of
age, who stayed in the earthquake zone after
the Kahramanmaras earthquake and who were
exposed to debris-induced dust, and able to
cooperate with the measurements and tests.
Those with orthopaedic, neurological, vestibu-
lar, psychiatric, cardiac or pulmonary disorders
that may prevent them from completing the
tests, those who had acute infections in the last
15 days, those working in a job that may cau-
se occupational lung diseases and pregnant
women were excluded. The CG was composed
of healthy, age- and sex-matched individuals
residing in Kayseri, a city not affected by the
earthquakes. Participants in this group had
no history of chronic disease or occupational
exposure to respiratory hazards, and were also
required to cooperate with all measurements.

Setting

All measurements were conducted in April
2023, approximately 30-45 days after partici-
pants had left the earthquake zone. EVG partici-
pants were assessed in temporary clinical units
established in the earthquake zone, while CG
participants were evaluated at Kayseri Nuh Naci
Yazgan University Health Sciences Faculty La-
boratory. The EVG participants primarily consis-
ted of individuals who had resided in Hatay and
Kahramanmaras, two of the most severely affe-
cted provinces during the 2023 earthquakes.
Each participant’s duration of dust exposure was
documented through structured interviews.

Operator and Measurement Standardization

To minimize inter-rater variability, all spiro-
metric and exercise testing procedures were
performed by the same physiotherapist, who
was trained and certified according to ATS/
ERS guidelines. The operator was blinded to
the group allocation to reduce performance
bias. Although no formal inter-rater reliability
study was conducted, all procedures followed a
pre-defined protocol to ensure standardization.
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Lung Function Test

To evaluate respiratory function, spirometry
was performed using the Cosmed Pony FX
Spirometer (Milan, Italy) in accordance with
the American Thoracic Society/European Res-
piratory Society (ATS/ERS) guidelines. Measu-
rements included forced expiratory volume
in one second (FEV1), forced vital capacity
(FVC), FEV1/FVC ratio, forced expiratory flow
at 25-75% of FVC (FEF25-75%), and peak ex-
piratory flow (PEF). The test was conducted in
a seated position, and at least three technical-
ly acceptable trials were obtained. To ensure
reliability, the two highest FEV1 values were
required to differ by no more than 5%, and
the best value was selected for analysis (15).

Nottingham Health Profile (NHP)

General quality of life was determined with
the NHP. In our study, the form of the NHP
that was adapted to the Turkish population
and whose validity and reliability were perfor-
med was used (16). The scale evaluates various
challenges individuals may face in daily life,
categorized under seven subheadings: pain,
emotional responses, sleep, social isolation,
physical activity, and energy expenditure. Yes-
no answers are given to the questions and the
corresponding scores are summed. High sco-
res indicate that quality of life is affected (16).

Exercise Provocation Test (EPT)

The EPT was conducted to assess airway sensi-
tivity to exercise and determine the presence of
bronchial hyperreactivity due to debris exposu-
re in earthquake survivors. No pharmacological
agents or chemical stimulants were adminis-
tered during the test. Participants were instru-
cted to wear comfortable clothing and sports
shoes and to refrain from engaging in vigorous
physical activity for at least four hours prior to
testing. At the beginning of the test, baseline
FEV1 was recorded. The exercise protocol com-
menced at a low speed, with the target of reac-
hing 80-90% of the participant’s age-predicted
maximum heart rate (calculated as 220 minus
age) within the first 2-3 minutes. The total test
duration aimed to be 6-8 minutes, with parti-
cipants maintaining the target heart rate for at
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least four minutes before test termination. Fol-
lowing exercise cessation, FEV1 was measured
at1,3,5,10, 15, 20, and 30 minutes post-exer-
cise. Given the need for rapid post-exercise
spirometric assessment, only a single measu-
rement was obtained at each time point. The
FEV1 value demonstrating the greatest decline
from baseline was selected for analysis. A re-
duction of 12% or more in FEV1 was conside-
red indicative of bronchial hyperreactivity (17).

Beck Depression Inventory (BDI)

Participants’ depression levels were measured
using the Turkish-adapted Beck Depression
Inventory (BDI), a validated 21-item self-report
scale. Each item is scored from 0 to 3, with hi-
gher total scores indicating greater depression
severity. Standardized cut-off values classify
scores as normal (1-10), mild (11-16), borderline
(17-20), moderate (21-30), severe (31-40), and
extreme depression (41-63). The Turkish version
of the BDI is widely used in clinical and research
settings forassessing depressive symptoms (18).

Pittsburgh Sleep Quality Index (PSQI)

Sleep quality was assessed using the PSQI, a
widely validated self-report instrument desig-
ned to measure sleep quality and disturbances
over a one-month period. The Turkish adaptati-
on and validation of the PSQI were conducted
by Agarglin et al. (19). The scale comprises 24
items, 19 of which are completed by the indivi-
dual and 5 by a bed partner. However, only the
19 self-reported items are included in the eva-
luation, while the bed partner’s responses are
excluded. These 19 items assess seven subcom-
ponents: subjective sleep quality, sleep durati-
on, sleep latency, sleep disturbances, habitual
sleep efficiency, daytime dysfunction, and use
of sleep medication. The PSQI provides a comp-
rehensive assessment of sleep patterns and has
been widely utilized in both clinical and rese-
arch settings to evaluate sleep-related issues.

The State-Trait Anxiety Inventory (STAI)

Individuals’ anxiety levels were assessed using
the STAI, a validated scale by Oner and Lecomp-
te (1985). It consists of two subscales, state and
trait anxiety, with total scores ranging from 20 to
80. The Likert-type scale has four response op-
tions, from “not at all” to “completely,” where hi-
gher scores indicate greater anxiety levels (20).

Study Design

A total of 100 individuals, 50 in the study
group and 50 in the control group, were inc-
luded in the study as a result of the power
analysis. Individuals who were extracted from
under the rubble and exposed to dust from
debris in the earthquake zone were evalua-
ted at least 30 days after exposure. The data
obtained were compared with the control
group. At the same time, the duration of expo-
sure was determined by questioning the day
and time of exposure to dust and its relation
with possible symptomes, if any, was analysed.

Ethical Committee

The study was conducted in accordance with
the Declaration of Helsinki, and was appro-
ved by the Nuh Naci Yazgan University Clini-
cal Research Ethics Committee (protocol code
2023/003-008, approval date: 30 March 2023).

Statistical Analysis

Statistical analyses and visualizations were
performed using SPSS Statistics 27.0 (IBM, Ar-
monk, NY) and GraphPad Prism 9.0.0 (Graph-
Pad Software, San Diego, CA). Data were pre-
sented as mean =+ standard deviation, median
(min-max), frequencies, and percentages. The
Kolmogorov-Smirnov test assessed norma-
lity. Student’s t-test compared EVG and CG
groups, while Chi-square tests (Pearson’s and
Yates-corrected) analyzed categorical variables.
Spearman’s correlation evaluated relationships
between numerical variables due to non-nor-
mal distribution. A p-value < 0.05 was conside-
red statistically significant.

RESULTS

Participant characteristics

Participant characteristics are presented in
Table 1. No significant differences were found
between the study and control groups in ter-
ms of age, gender, body weight, height, BMI,
or smoking history (p>0.05 for all variables).
The mean age was 32.24 + 8.64 years in the
EVG and 31.52 + 7.02 years in the CG (p=0.649).
Smoking history also demonstrated no sig-
nificant differences (p=0.943). Among parti-
cipants in EVG, the mean duration of stay in
the earthquake zone was 15.74 = 5.14 days.



Table 1: Physical and demographic characteristics in study and
control groups

EVG G
Parameter (n=50) (n=50)

X+SD X+SD p-value
Age (vears) 32.24+8.64 31.5247.02 0.649
Gender (male/female) 37/13 41/9 0.470*
Weight (kg) 70.5649.79 74524662 0.051
Height (cm) 173.36+8.23 175.30£6.76 0.201
BMI (kg/m?) 23424297 23954196 0303
Smoking (pack-years) 6.85+8.37 6.96+6.57 0.943

Student t-test. *Chi-square test (Fisher’s exact test), BMI: Body Mass Index, EVG: Earthquake Victim Group, CG: Control
Group.

Lung function test

The lung function test results of the groups
are presented in Figure 1. FVC and FEV1/FVC
values were significantly decreased in the EVG
compared to the CG (p = 0.034 and p = 0.007,
respectively, Figure 1). The average FVCin EVG
was 97.20+£10.02%, compared to 100.92+6.98%
in the CG. Similarly, the FEV1/FVC in EVG
was 79.83+5.79%, while it was 82.22+2.04%
in the CG. In contrast, FEV1 and PEF values
showed no significant group differences (p
= 0.130 and p = 0.137, respectively). The ave-
rage FEV1 was 94.61 + 7.25% in the EVG and
96.42 + 3.15% in the CG, while PEF was 82.69 +
9.38% in the EVG and 84.51 + 5.68% in the CG.

=

N

o
1

2 o EVG
: s CG

o
&

100

(=3
o
1

g
&
o
o

(%) Percent of expected value

(=23
o

T T T T
FEV1 FVC FEV1/FVC PEF

Figure 1: Comparison of lung function parameters between
group

Comparison of measured parameters between
groups

The change in FEV1 after EPT was significantly
greater in the EVG (6.66 + 3.64%) than in the
CG (2.54 £ 2.08%) (p < 0.001), indicating inc-
reased airway sensitivity in the EVG (Table 2).
Similarly, PSQI scores were markedly elevated
in the EVG (12.78 + 2.83) compared to the CG
(5.66 £ 2.20) (p < 0.001), indicating poorer sle-
ep quality. Anxiety and depression levels were
also significantly higher in the EVG as shown
by STAI (54.30 £ 10.30 vs. 30.96 + 10.07) and
BDI scores (31.76 + 9.73 vs. 10.92 + 7.99) (p <
0.001 for both). Analysis of the Nottingham
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Health Profile (NHP) sub-scores revealed that
pain scores were significantly higher in the EVG
(28.66 + 34.18) than in the CG (1.83 = 5.01) (p
< 0.001). Emotional distress scores were also
increased in the EVG (21.31 £ 25.45) compared
to the CG (7.40 £ 5.83) (p < 0.001). Sleep distur-
bance scores were worse in the EVG (23.20 +
24.77) than in the CG (2.47 + 7.79) (p < 0.001).
In addition, physical activity scores were eleva-
ted in the EVG (17.27 + 14.18) compared to the
CG (10.90 + 10.08) (p = 0.011). No significant
difference was found in the social isolation do-
main (p = 0.126). However, energy levels were
significantly lower in the EVG (32.59 + 37.15)
compared to the CG (43.12 + 14.09) (p < 0.001).

Table 2: Comparison of measured parameters between groups

EVG CG
Parameter (n=50) (n=50)

X+SD XD p-value
FEV1 change after the EPT 6.6613.64 2.54£2.08 <0.001*
PSQI 12.7842.83 5.66+2.20 <0.001*
STAI 54.30+10.30 30.96£10.07 <0.001*
BDI 31.76+9.73 10.92+7.99 <0.001*

ingham Health Profile (NHP) sub-scores

NHP-pain 28.66+34.18 1.83£5.01 <0.001*
NHP-emotional 21312545 7.40£5.83 <0.001*
NHP-sleep 232042477 2474779 <0.001*
NHP-social 12.37£19.47 7.82+7.45 0.126

17.27+14.18
32.59¢37.15

10.9010.08
4312+14.09

0.011*
<0.001*

NHP-physical
NHP-energy
*The bold values represent statistically significant p<0.05 values. Student t-test. FEV:: Forced expiratory volume in one
second, EPT: Exercise Provocation Test, PSQI: Pittsburg Sleep Quality Index, STAL: The State-Trait Anxiety Inventory, BDI:

Beck Depression Inventory, EVG: Earthquake Victim Group, CG: Control Group.

Relationship between the number of days spent in
the earthquake zone and the measured parameters

As shown in Table 3, there was no significant
correlation between the number of days spent
in the earthquake zone and FVC (r = 0.059, p =
0.682), FEV1 (r=-0.173, p = 0.228), or FEV1/FVC
(r=-0.195, p =0.175). Although a positive trend
was observed for PEF (r=0.187, p =0.194), it did
notreach statistical significance. Amoderate po-
sitive correlation was found between the num-
ber of days spent in the earthquake zone and
the decline in FEV1 following the exercise pro-
vocation test (r=0.374,p=0.007).There were no
significant correlations between the duration of
exposure and STAI (r = 0.049, p = 0.734) or BDI
(r=0.155, p = 0.283) scores. PSQI also showed
a non-significant positive trend (r = 0.216, p =
0.132). Regarding the Nottingham Health Profi-
le (NHP) subdomains, near-significant correlati-
ons were identified for pain (r=0.263, p = 0.065)
and emotional status (r = 0.246, p = 0.085). No
statistically significant correlation was obser-
ved for the other NHP domains (all p > 0.05).
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Table 3: Relationship between the number of days spent in the
earthquake zone and the measured parameters in earthquake
victim group

Number of days in the earthquake zone
r p-value
FVC 0.059 0.682
FEV1 -0.173 0.228
FEV1/FVC -0.195 0175
PEF 0.187 0.194
FEV: change after the EPT 0.374 0.007*
STAL 0.049 0.734
BDI 0.155 0.283
PsQl 0.216 0.132
NHP-pain 0.263 0.065
NHP-emotional 0.246 0.085
NHP-sleep 0173 0231
NHP-social -0.060 0.680
NHP-physical -0.119 0409

Parameter

NHP-energy 0.116 0.422
*The bold values represent statistically significant p<0.05 values, Spearman correlation analysis. Student t-test. FVC:
Forced vital capacity, FEV1: Forced expiratory volume in one second, PEF: Peak expiratory flow, EPT: Exercise Provocation
Test, STAI: The State-Trait Anxiety Inventory, BDI: Beck Depression Inventory, PSQI: Pittsburg Sleep Quality Index, NHP:
Nottingham Health Profile, EVG: Earthquake Victim Group, CG: Control Group.

DISCUSSION

This study examined the effects of the num-
ber of days spent in the earthquake zone on
respiratory function, psychological status, sle-
ep quality, and health-related quality of life
(HRQol). The findings revealed significant im-
pacts, particularly in FEV1 changes after EPT
and psychological metrics, highlighting the
health challenges faced by earthquake victims.

Studies investigating the adverse effects of
debris-related dust on respiratory function
are limited. Balbay et al. observed respira-
tory dysfunction due to significant bronc-
hial inflammation in individuals affected by
the 2023 Kahramanmaras earthquakes (7).
Similarly, Mohammad et al. (21) reported a
marked increase in respiratory-related hospital
visits in the aftermath of the earthquake, attri-
buting this to airborne particulate matter and
debris-derived pollutants. However, respiratory
function test was not applied in these studies.
These findings reinforce the role of environ-
mental exposure in exacerbating respiratory
function. Another study conducted by Neghab
et al. in employees of a cement industry in Shi-
raz, Iran, respiratory function test parameters
(VC, FVC, FEV1, PEF and FEF25-75%) of those
exposed to cement dust were significantly dec-
reased compared to those not exposed (6). In
our study, the EVG demonstrated significantly
lower FVC and FEV1/FVC values compared to
the CG, indicating impaired respiratory func-
tion. These findings align with the established
adverse effects of chronic stress and trauma on
airway responsiveness. Furthermore, the signi-
ficant increase in FEV1 changes following EPT
in the EVG (p < 0.001) suggests a heightened

risk of exercise-induced bronchospasm among
individuals residing in the earthquake zone.

The psychological impacts of disasters, particu-
larly on sleep quality and anxiety levels, are pro-
found. Gli¢sav et al. (22) identified a deteriorati-
on in asthma control among adults affected by
the earthquakes, linking it to heightened stress
and psychological distress. Ahmed et al. (23)
further emphasized that debris pollution not
only exacerbates physical health issues but also
contributes to environmental stress, amplifying
its effects on overall well-being and mental
health. The EVG displayed significantly higher
STAl and BDI scores, indicating elevated anxiety
and depression levels in this group (both p <
0.001). Furthermore, the significantly higher
PSQI scores in the EVG (p < 0.001) demonstrate
the profound impact of traumatic events, such
as earthquakes, on sleep quality. These findings
are consistent with literature reporting the pre-
valence of sleep disturbances in post-disaster
populations (12, 24). A study emphasized that
sleep problems are among the most prevalent
health concerns of disaster survivors, with short
sleep duration, poor sleep quality, and insom-
nia symptoms being commonly reported. The
study emphasized that disaster-related expe-
riences and damages are linked to persistent
sleep problems among older survivors (24).
Furthermore, research has demonstrated that
earthquake survivors experience various types
of sleep problems, with prevalence rates ran-
ging from 10.7% to 83.2%. The duration and
quality of sleep tend to decrease after eart-
hquakes, while insufficient sleep and insomnia
problems increase significantly (12). Consistent
with this, our study found elevated PSQI sco-
res in the EVG, indicating poor sleep quality.

Post-disaster reductions in quality of life, par-
ticularly in the domains of physical health,
emotional well-being, and sleep, are well-docu-
mented. Mavroulis et al. (25) emphasized that
debris-derived dust adversely impacts not only
respiratory health but also the general well-be-
ing of affected individuals. These observations
align with our findings of deteriorations in NHP
subscale scores, particularly in pain, emotional
well-being, and sleep dimensions. Furthermo-
re, Bayram et al. emphasized the multidimen-



sional health impacts of large-scale earthqua-
kes, highlighting the need for comprehensive
assessments of both physical and psychologi-
cal health (21). Capar et al. (26) reported that
exposure to earthquakes significantly impaired
individuals’ quality of life, encompassing psy-
chological, physical, and environmental dimen-
sions. Another study examined the HRQoL and
academic achievement of Turkish university
students six years after the Marmara earthqu-
akes. A total of 407 participants were assessed.
Findings indicate that earthquake survivors
scored significantly lower in the psychological
and environmental domains of HRQoL as well
as in academic achievement compared to their
non-exposed peers. Key risk factors adversely
impacting survivors’ HRQoL include gender,
age during the earthquake, and ongoing finan-
cial challenges resulting from the disaster (27).
In present study, NHP subdomains revealed sig-
nificantly poorer outcomes in pain, emotional
well-being, and sleep scores in the EVG. High
scores in the pain and emotional well-being
subdomains suggest that earthquake survivors
face greater physical and emotional challenges.
Lower energy subdomain scores in the EVG
further indicate reduced overall vitality in this
group. These results underscore the substantial
physical and emotional health burdens asso-
ciated with post-earthquake living conditions.

Furthermore, qualitative evidence supports our
findings regarding the vulnerability of respi-
ratory and chronic disease patients in post-e-
arthquake conditions. In a study conducted
by Dogan et al. (28), individuals with chronic
conditions reported exacerbation of symp-
toms such as increased cough and mucus re-
tention due to overcrowded, poorly ventilated
temporary shelters following the 2023 Kahra-
manmaras earthquakes. These environmental
hardships were identified as critical barriers
to effective disease management in the acu-
te post-disaster phase. The study also revea-
led that lack of access to medications, fear of
asking for essential medical equipment, and
shifting survival priorities negatively affected
the management of existing health conditions.
These findings complement our data by provi-
ding contextual insight into how post-disaster
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environments may further compromise res-
piratory health and psychological well-being.

Although our study did not include direct envi-
ronmental dust analysis, recent measurements
conducted in Hatay one of the earthquake-af-
fected provinces confirmed high levels of res-
pirable dust following the 2023 Kahramanma-
ras earthquakes. Oral et al. reported average
respirable dust concentrations of 30.84 mg/m?
and peak levels up to 97.81 mg/m? during a fi-
ve-day monitoring period. Elemental analyses
via SEM-EDX revealed the presence of asbes-
tos-related fibrous structures and various toxic
elements (13). These findings validate the envi-
ronmental hazard assumptions underlying our
research and support the plausibility of dust-re-
lated respiratory impairments. Although no sig-
nificant correlations were observed between
the number of days spent in the earthquake
zone and most respiratory function and psy-
chological parameters, a positive correlation
was found between FEV1 changes after EPT (r
= 0.374, p = 0.007) and the duration of expo-
sure. This suggests that prolonged exposure to
earthquake-related conditions may exacerbate
airway hyperreactivity. Near-significant corre-
lations in NHP pain (p = 0.065) and emotional
well-being (p = 0.085) subdomains further sup-
port the potential influence of prolonged disas-
ter-related stress on health outcomes. The lack
of significant correlations between the number
of days spent in the earthquake zone and most
measured parameters could stem from several
factors. Individual differences in resilience and
coping mechanisms may have mitigated the
impact of exposure on health outcomes. Addi-
tionally, the absence of direct measurements
of dust intensity, such as PM2.5 or asbestos
levels, may have limited the ability to assess
true exposure effects. Protective behaviors,
like mask usage, and varying physical activity
levels in the zone could also have influenced
results. Lastly, the exposure duration might
not have been sufficient to induce cumulati-
ve health effects detectable within the study’s
timeframe.Future research with more precise
exposure assessments and long-term follow-up
is essential to clarify these relationships.
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Although the assessments in this study were
conducted approximately 30-45 days after
participants had left the earthquake zone fol-
lowing an average dust exposure period of
15.74 days, prior research has shown that inf-
lammatory responses in the lungs, as well as ps-
ychological consequences such as anxiety, sle-
ep disturbances, and stress-related symptoms,
may persist for weeks or even months following
environmental disasters (29,30). Therefore, whi-
le some acute effects of dust exposure might
have diminished by the time of evaluation, the
persistence of significant impairments across
multiple parameters suggests that the obser-
ved findings still reflect meaningful post-expo-
sure health consequences. Despite this tem-
poral limitation, the study remains valuable as
one of the first to quantitatively examine both
respiratory and psychosocial outcomes in survi-
vors of the 2023 Kahramanmaras earthquakes.

This study provides critical insights into the
physical and psychological health of earthqu-
ake survivors. The findings highlight the im-
portance of holistic interventions addressing
respiratory health, sleep disturbances, and psy-
chosocial support in post-disaster populations.
Particular attention should be given to exerci-
se-induced respiratory changes and stress-re-
lated issues, as these can significantly impact
long-term health. Health policies and rehabili-
tation strategies in disaster settings should pri-
oritize these aspects for better outcomes.

This study has several limitations that should
be considered when interpreting the findings.
First, although direct environmental assess-
ments such as on-site air quality monitoring or
asbestos sampling were not conducted within
this study, recent independent field measure-
ments from the same region confirmed eleva-
ted respirable dust concentrations and the pre-
sence of asbestos-like fibers. These external data
support the plausibility of the environmental
exposure discussed here but do not substitu-
te for individual-level exposure quantification.

Additionally, the study did not control for
confounding factors such as use of protec-
tive masks, personal sensitivity to environ-
mental irritants, or differences in physical ac-
tivity levels during exposure. These variables
may have influenced individual outcomes.

Finally, while the sample size was statistical-
ly adequate for detecting group differen-
ces, it may not fully represent the diverse
experiences of all earthquake survivors. Ne-
vertheless, this study offers considerable va-
lue by being among the first to investigate
the combined respiratory and psychologi-
cal effects of environmental dust exposu-
re in the context of a major natural disaster.

In conclusion, this study underscores the need
for comprehensive health strategies to mitiga-
te the physical and psychological impacts of li-
ving in disaster-prone areas, thereby improving
the overall well-being of affected populations.
These observations underscore the necessity
for further investigation into the long-term
impact of chronic stress and environmental
exposures on respiratory health. These findings
demonstrate the need for more comprehensi-
ve studies on post-debris dust exposure and
psychological impacts, as well as the impor-
tance of debris management and environmen-
tal protection strategies. Such strategies could
play a critical role in mitigating health effects
and improving the overall quality of life for af-
fected individuals. Future research should in-
volve larger and more diverse cohorts, with a
focus on variables such as stress, air pollution,
and social support. Longitudinal studies are
also needed to better understand the long-
term health effects of traumatic events like
earthquakes. Importantly, this study fills a cri-
tical gap in the literature by being one of the
first to present quantitative evidence of respi-
ratory and psychological outcomes associated
with post-earthquake dust exposure, unders-
coring its scientific and public health relevance.
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OZET

AMAC: Hemoglobinopatiler icinde talasemi ve hemoglobin
varyantlari, Glkemizde 6nemli bir halk sagligi sorunu olusturan
kalitsal, otozomal resesif gecisli kan hastaliklaridir. Bu hastalikla-
rin sikhgini belirlemeye yonelik calismalar, hemoglobinopatile-
rin dnlenmesi ve kontrol altina alinmasi acisindan biyik énem
tasimaktadir. Bu calismanin amaci, Afyonkarahisar ilinde evlilik
oncesi tarama programina basvuran bireylerde talasemi ve he-
moglobin varyantlarinin sikligini degerlendirmektir.

GEREC VE YONTEM: Bu calismada, Afyonkarahisar Halk Saghd
Laboratuvar’'na 01.01.2022 ile 31.12.2023 tarihleri arasinda ev-
lilik dncesi tarama amaciyla basvuran, hemoglobin zincir analizi
test istemleri olan veriler retrospektif olarak tarandi ve toplam
20849 veri calismaya dahil edildi. Tim 6rnekler Biorad Varyant ||
Turbo cihazinda Yiksek Performansh Sivi Kromatografisi (HPLC,
High- Performance Liquid Chromatography) yontemiyle calisil-
du.

BULGULAR: Calismada 20849 verinin 343'lnde (%1,6) HbA2
seviyeleri %3,5 ve Uizerinde olup, beta talasemi tasiyicisiydi. Tasi-
yici olan bireylerin 169 (%49,3)'u kadin, 174 (%50,7)'U erkek idi.
HbS 31(%0,15) kiside olup en fazla gorilen varyant hemoglobin
tipiydi. Calismada 22 kiside HbD (%0,11), 5 kiside HbE (%0,02)
varyanti tespit edildi.

SONUCG: Beta talasemi tasiyicihgi icin belirlenen %1,6'lik sikhk
orani, Turkiye genelinde bildirilen %2,1’lik talasemi tasiyiciligi
orani ile kiyaslandiginda daha duisiik bir oran olarak gorilmek-
tedir. Ikinci en sik rastlanan ve %0,15 sikliga sahip HbS varyan-
tinin da ulkemizde bildirilen siklik oranina gore daha duistik ol-
dudu tespit edilmistir.

ANAHTAR KELIMELER: Afyonkarahisar, Hemoglobinopati,
Talasemi.
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ABSTRACT

OBJECTIVE: Among hemoglobinopathies, thalassemia and
hemoglobin variants are inherited, autosomal recessive blood
diseases that constitute an important public health problem
in our country. Studies conducted to determine the frequen-
cy of these diseases are of great importance for the preventi-
on and control of hemoglobinopathies. The aim of this study
was to evaluate the frequency of thalassemia and hemoglobin
variants in individuals who applied to the premarital screening
program in Afyonkarahisar province.

MATERIAL AND METHODS: In this study, data from indivi-
duals persons who applied to Afyonkarahisar Public Health
Laboratory for premarital screening between 01.01.2022 and
31.12.2023 with hemoglobin chain analysis test orders were
retrospectively screened and the data of a total of 20849 per-
sons were included in the study. All samples were analyzed by
High- Performance Liquid Chromatography (HPLC) on a Biorad
Variant Il Turbo device.

RESULTS: In the study, 343 (1.6%) of 20849 individuals were
beta thalassemia carriers with HbA2 levels of 3.5% and above.
Of the carriers, 169 (49.3%) were female and 174 (50.7%) were
male. HbS was the most common variant hemoglobin type and
was detected in 31 (0.15%) individuals. HbD (0.11%) and HbE
(0.02%) variants were detected in 22 and 5 individuals, respe-
ctively.

CONCLUSIONS: The frequency rate of 1.6% for beta thalasse-
mia carriage is lower than the 2.1% frequency rate of thalasse-
mia carriage reported in Turkey. The second most common HbS
variant with a frequency of 0.15% was also found to be lower
than the frequency reported in Turkey.
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GiRiS

Kalitsal hastaliklaricinde diinyadaen sikgorilen
hemoglobinopatilerdir (1). Turkiye'de 6nemli
bir halk saglig sorunu olan hemoglobinopa-
tiler, talasemi ve hemoglobin (Hb) varyantlari
da dahil olmak Uzere ¢esitli hastalik gruplarini
kapsar. Globin alt birimlerinin genlerinde mey-
dana gelen ve yapisal degisikliklere yol acan
mutasyonlar Hb varyantlarina yol agarken, Hb
sentezini bozan mutasyonlar talasemiye neden
olur (2). Talasemi, Hb olusturan normal alfa (a)
veya beta (B) globin zincirlerinin Uretimini et-
kileyen otozomal resesif hematolojik hastalik
grubudur (3). B talasemiler, talasemi mindr (ta-
styicilik), talasemi intermedia ve talasemi ma-
jor olmak Uzere Ug sinifa ayrilir. Belirtiler hafif
hipokrom mikrositer anemiden agdir anemiye
kadar degisebilir (4). Tasiyicilk, en sik gorilen
genetik defektlerden iken, daha agir formlan
daha seyrek gorilmesine ragmen énemli mor-
bidite ve mortaliteye neden olur. B talasemi
major en agir tipi olup, kliniginde siddetli kro-
nik hemolitik anemi vardir ve hastalar diizen-
li kan transflizyonlarina ihtiya¢ duyarlar (5,6).

Dinya nidfusunun yaklasik %1,5'i B talasemi
tasiyicisidir (7). Akdeniz bolgesi, Orta Dogu,
Glineydogu Asya, Afrika'nin bazi bdlgeleri,
GuUneybati Avrupa'da daha sik gorulmektedir.
Ulkemizde de, B talasemi tasiyicilig sik goriil-
mekte olup, hastalarin ve tasiyicilarin sayisi ki-
cik bolgelerde bile 6nemli farkliliklar goster-
mektedir (8). Genel olarak tGlkemizde 3 talasemi
tastyicihgi sikhgi %2,1 olup, bu oran boélgeden
bolgeye degismektedir. Ege ve Akdeniz bdlge-
sinde siklik daha yiiksektir (9,10). Ulkemizde
dogum hizinin yuksekligi ve akraba evliliginin
sik olmasi yuksek sayida {3 talasemili cocuk do-
gumuna neden olmaktadir (11). Ancak, bir¢cok
ulkede 6nleme programlarinin baslatilmasi son
yillarda talasemi sikliginin azalmasini saglamis-
tir. Tastyicilar genellikle saghkli olup, bir tasiyic
ile evlendikleri zaman, ¢ocuklarinda belli oran-
da hastalik gordlir. Bu ylizden 6nceden tasiyi-
alarin saptanmasi, talasemili bir cocugun dog-
masini 6nleyebilmektedir. Evlilik dncesi tarama
testleri yapilarak, talasemi tasiyicisi olan birey-
ler belirlenebilmektedir. Bu tur kahtsal hastalik-
lardan korunmada en etkili yontemler; toplum
egitimi, tasiyicilarin taranmasi, genetik danis-
ma, dogum oncesi tani yontemleridir (12,13).

B talasemi ve varyant Hb tanisinda ilk olarak;
tam kan sayimi ile Hb ve diger parametrele-
rin tespitinden sonra, Hb zincir analizi ile Hb
alt tiplerinin belirlenmesi ve en son kesin tani
icin DNA analizi yapilir. Anemili hastalarin ilk
degerlendirmesinde tam kan sayimi ve peri-
ferik kan yaymasi, basit ve hizli sonug veren
testlerdir. Tam kan sayimi degerlendirmesinde
Hb dizeylerinden sonra incelenmesi gereken
diger bir onemli parametre ortalama eritro-
sit hacmi (MCV) olup, eritrositlerin buyukluleri
hakkinda bilgi vermektedir (14). Yiiksek Perfor-
mansl Sivi Kromatografisi (HPLC), HbA2, HbF
ve HbAO gibi Hb alt tiplerini ve HbS, HbD gibi
varyant hemoglobinleri ayirmak icin gtvenilir,
altin standart bir yéontemdir (15,16). Ozellikle
B talasemi tasiyicilarini saptamada HbA2 de-
gerleri olduk¢a 6nemli olup, kullanilan metoda
bagli olarak degisen oranlarda yliksek HbA2
degerleri gorilur (17). Talasemilerde, tasiyici-
larin normal goériinimde olmasi, hastalarda
mortalite ve morbiditenin yuksek olmasi, te-
davilerinin maliyetli olmasi gibi nedenlerle ev-
lilik 6ncesi tarama testleri yapilmaktadir (18).
Turkiye'de, evlilik 6ncesi taramalara odaklanan
kapsamli bir ulusal hemoglobinopati kontrol
programi 2002 yilinda uygulanmaya baslan-
mis ve 2008'de etkilenen dogumlarin sayisinda
onemli bir azalma oldugu gosterilmistir (19,20).

Bu calismada, Afyonkarahisar ilindeki tim
ciftlere evlilik dncesi uygulanan tarama test-
lerinden faydalanarak talasemi ve Hb var-
yantlarinin sikligini ortaya koymak amaclandi.

GEREC VE YONTEM

Bu calismada, Afyonkarahisar Halk Saghgi La-
boratuvari'na 01.01.2022 ile 31.12.2023 tarihleri
arasinda evlilik 6ncesi tarama amaciyla basvu-
ran, Hb zincir analizi ve tam kan sayimi test is-
temleri olan veriler retrospektif olarak tarandi
ve toplam 20849 veri calismaya dahil edildi.

Tam kan sayimlari ve Hb zincir analizi icin K3
EDTA'L tiiplere (Vacusera, izmir, Turkey) alinan
kan ornekleri kullanildi. Tam kan sayimlari optik
lazer sagihmi ve hesaplama yontemlerine sahip
Mindray BC6800 (Mindray, Shenzhen, China)
cihazinda analiz edildi. Hb zincir analizi Biorad
Variant Il Turbo (Bio-Rad Laboratories, Hercu-
les, CA, USA) analizériinde HPLC sistemi katyon



degisim kromatografisi yontemiyle calisildi.
HbA2 > 3,5 ve MCV<80 fL MCH <27 olan birey-
ler B talasemi tasiyicisi olarak kabul edildi (21).

Etik Kurul

Calisma icin Afyonkarahisar Saglik Bilimleri Uni-
versitesi Midahale Olmayan Bilimsel Arastirma-
lar Etik Kurulundan 02.08.2024 tarih ve 2024/6
sayih etik onayr alindi.

istatistiksel Analiz

Statistical Package for the Social Sciences 20
(SPSS Inc., Chicago, IL, USA) programi kullanil-
di. Normal dagilan veriler ortalama + standart
sapma (ort + SD), normal dagihma uymayan
veriler ise median (minimum-maksimum) ola-
rak verildi. Parametrik testleri karsilastirmak
icin Student T testi, nonparametrik testler icin
Mann-Whitney U testi uygulandi ve p degeri
<0,05 istatistiksel olarak anlamli kabul edildi.

BULGULAR

Calismada 20849 verinin 343’Unde  (%1,6)
HbA2 seviyeleri %3,5 ve Uzerinde olup, beta
talasemi tasiyicisi olarak belirlendi. Tasiyic
olan 343 bireyin 169 (% 49,3)'u kadin, 174 (%
50,7)'G erkek olup, yas ortalamasi 28 (18-60)
idi. B talasemi tasiyicilarinin demografik bil-
gileri Tablo 1'de sunulmustur. Calismadaki 3
talasemi tastyicilarinin hematolojik verileri in-
celendiginde, HbA2 ortalamasi 4,5 + 0,6 olup,
erkeklerde istatistiksel olarak daha yuksekti
(p=0,017). MCV ortalamasi 65,5 + 8,3 ; MCH or-
talamasi 21,2 £ 2,9 olup kadinlar ve erkekler
arasinda istatistiksel olarak anlamli fark yoktu
(p>0,05). Tasiyict olan bireylerin hematolojik
verileri Tablo 2'de gosterilmistir. Evlilik 6ncesi
tarama yapilan bireylerde HbS 31 (%0,15) ki-
side olup, en fazla goriilen anormal hemoglo-
bin tipiydi. Calismada 22 kiside HbD (%0,11)
5 kiside HbE (%0,02) tasiyicilik tespit edildi.

Tablo 1: Talasemi Tasiyicilarinin Demografik Verileri

P talasemi tagiyict Yas P

n=343 Med (min-max)

Kadin 169 26 (18-60) 0,026
Erkek 174 29 (22-55)
Toplam 343 28(18-60)

Mann-Whitney U Testi, Med (min-max) : Median (minimum-maximum)
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Tablo 2: Beta Talasemi Tastyicilarinin Hematolojik Verileri

Kadin Erkek P

Ort+SD Ort+SD Ort+SD

HbA2 % 4,5+0,6 4,4+0,6 4,6+ 0,6 0,017

MCV fL 65,5+8,3 66,394 64£6,2 0,224

MCH pg 21,2£29 21,4+£33 20,9+£22 0,522

Student T Testi
HbA2: Hemoglobin A2 MCV: Mean Corpuscular Volume MCH: Mean Corpuscular Hemoglobin

Ort + SD : Ortalama * Standart Sapma

TARTISMA

B talasemi, diinyada en sik gorilen genetik
gecisli hastaliklardan biri olup, tUlkemizde de
onemli bir halk saghgr sorunu olmaya devam
etmektedir. Ulkemiz, talasemi tastyicihginin yay-
gin oldugu bir cografik bolgede bulunmaktadir
ve Akdeniz, Ege ve Marmara bdélgelerinde 3 ta-
lasemi tasiyicihgi ve diger hemoglobinopatiler
daha sik gérilmektedir (18). Ulkemizde B tala-
semi tastyici sikhgi %2,1 olup, bolgelere goére
%0,6 ile 10,7 oranlari arasinda dedisiklik goster-
mektedir (22). Afyonkarahisar icin %1,6 olan sik-
lik degeri, Turkiye ortalamasi olarak bildirilen 3
talasemi tasiyicihdi oranina gére daha duistk bir
oran olarak goriilmektedir. Turkiye'de 3 talase-
mi tasiyiciligindan sonra en sik gérilen hemog-
lobinopatilerin sirasiyla Hb S, Hb D, Hb E oldugu
gosterilmistir (23). Calismamizda da benzer se-
kilde B talasemitasiyicihgindan sonraen sik HbS,
daha sonra HbD ve HbE gériilmustir. ikinci en
stk rastlanan ve %0, 15 orana sahip HbS varyanti-
nin da Ulkemizde bildirilen siklik oranina (%0,3)
gore daha disuk oldugu tespit edilmistir (24).

Bolaman ve ark. (25) evlilik 6ncesi tarama-
si yapilan 14200 kiside yaptiklar calismada
B talasemi tasiyicilik oranini Denizli'de %2,2
olarak bildirilmistir. Usak ili ve ¢evresinde ya-
sayan evlilik dncesi tarama istemi olan 3324
vaka Uzerinde yapilan bir calismada ise 3 tala-
semi taslyicilik orani % 3 olarak tespit edilmis-
tir (26). Ulutas ve ark!nin (27) Kadirli boélgesin-
de evlilik 6ncesi taramasi yapilan bireylerde
yaptiklari ¢cahismada, calismamizla benzer se-
kilde en sik gorilen Hb varyanti orak hucreli
anemiye neden olan HbS olarak bildirilmistir.

Aydinok ve ark. (28) lise 6grencilerinde yap-
tiklar cahsmada, [ talasemi tasiyicilik oranini
%3 bulmuslardir. icel ilinde yapilan calismada;
okullarda, saglik ocaklarinda, toplanti yerlerin-
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de, kdylerde ve evlilik 6ncesi hastanelere bas-
vuran riskli kisilerden elde edilmis verilerde 3
talasemi tasiyici ve HbS siklidi sirasiyla %3,1 ve
%6,4 olarak bildirilmistir (29). Elazig’'da 3 tala-
semi tastyicihdi ve varyant Hb sikhgini bulmak
amaciyla saghkli cocuklar taranmis ve 3 talase-
mi tastyici sikhdi %0,5 olarak bulunmustur (30).
Kalitsal hematolojik hastaliklarin tasiyicilarinin
yogun oldugu yorelerde; toplumun egitilme-
si, bilinclendirilmesi, tasiyicilarin ortaya c¢ika-
riimasi, genetik danismanlik, prenatal taninin
birlikte uygulanmasi ile hastalikli bireylerin
dinyaya gelmelerini Onleyecek tedbirlerin
alinmasi oldukca énemlidir. Ulkemizde he-
moglobinopatilerin yiiksek oranda gorildigu
bolgelerde yapilan tarama ve bilgilendirme
calismalariyla etkilenen dogumlarin sayisinda
onemli bir azalma oldugu gosterilmistir (8,23).

Talasemilerde tasiyici kisiler genellikle sag-
hkl goérinmektedir. Bu nedenle 3 talasemi
hastaligini 6nlemenin tek yolu tasiyicilar be-
lirlemek ve prenatal tani gerceklestirmektir.
Tasiyicilarin - saptanmasi  toplum taramalari
ile mUmkinir. Hastaligin yiksek morbidite
ve mortalite ile seyretmesi ve tedavi maliyeti
distnildugunde Ulkemizde sik gorilen he-
moglobinopatilerin evlilik 6ncesi tarama test-
leriyle ©nlenebilmesi olduk¢ca 6nemlidir. Bu
nedenle evlilik dncesi hemoglobinopati tara-
malari yapilmasi ve tasiyicilarin belirlenmesi
hastaligin 6nline gecilmesi agisindan elzemdir.

Sonug olarak, Afyonkarahisar ilinde yapilan ca-
hsmamizda (3 talasemi tasiyicihgi ve HbS var-
yanti sikligini sirasiyla %1,6 ve %0,15 olarak
tespit ettik. Calismamiz Afyonkarahisar ili icin
yapilmis ilk cahsmadir ve talasemi tasiyicihgi ve
varyant Hb siklik orani Turkiye ortalamasi olarak
bildirilen oranlara kiyasla, daha dusik bir de-
ger olarak tespit edilmistir. Calismamiz tlkemiz
icin bir talasemi sikhk orani veri kaynagi olarak
literatuire katki saglamaktadir. Tasiyicilarin belir-
lenmesi ile, evlilik dncesi genetik danismanhk
faaliyetlerinin toplum saghgina ve (lke ekono-
misine blyuk katki saglayacagini diisiiniiyoruz.
Bu calismanin sinirliigr retrospektif bir calis-
ma olmasi idi ve verilerin degerlendirilme-
si yalnizca elektronik hasta kayitlariyla sinir-
hydi ve daha ileri analizler mimkiin degildi.
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OZET

AMAC: Calisma meslek yiiksekokulu saglik bakim hizmetleri
bolimiinde 6grenimini stirdiiren bakim teknikeri 6grencilerinin
yash ayrnimciligina yénelik tutumlarini ve bunu etkileyen sosyo-
demografik degiskenler arasindaki iliski dizeylerini belirlemek
amaciyla gerceklestirilmistir. mi ve hemoglobin varyantlarinin
sikligini degerlendirmektir.

GEREC VE YONTEM: Tanimlayici tiirde planlanan arastirma 15
Nisan-15 Temmuz 2023 tarihleri arasinda Cerkes Meslek Yiikse-
kokulunda 6grenim géren toplam 221 bakim teknikeri 6grenci-
nin katiimi ile gergeklestirilmistir. Veri toplama araci olarak; ki-
sisel bilgi formu anketi ile Yasl Ayrimciligi Tutum Olcedi (YATO)
kullanilmistir. Istatistiksel karsilastirmalarda Mann Whitney U
testleri, t-testleri ve ANOVA testleri ile yapilmistir. Verilerin ista-
tistiksel anlamliligi p<0,05 diizeyinde degerlendirilmistir.

BULGULAR: Ogrencilerin sosyodemografik 6zelliklerinin (cinsi-
yet, bolum, sinif, 65 yas ve Usti birey ile birlikte yasama duru-
mu) 6lcegin toplam puaninda anlamli bir fark ortaya ¢ikardig
belirlenmistir (p<0,05). Ogrencilerin sosyodemografik 6zellik-
lerinin (sigara kullanimi, kronik hastaliga sahip olma, aile ge-
nelinde 65 yas Ustl bireyin varligi) élcedin toplam puaninda
anlamli bir fark ortaya ¢ikarmadigi belirlenmistir (p>0,05). Og-
rencilerin yasli ayrimcihigi tutum oélcegi toplam puan ortalamasi
69,31+9,61 olarak belirlenmistir.

SONUG: Ogrencilerin yash ayrimciligina yonelik tutumlarinin
ortalama diizeyin Uzerinde ve olumlu oldugu belirlenmistir.
Yash bireylerle birlikte dlizenlenen sosyal aktivite ve etkinlikler
yash ayrimciligina yonelik tutumlara olumlu katki saglayabilir.

ANAHTAR KELIMELER: Bakim teknikeri, Tutum, Yasl ayrimcili-
gi.
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ABSTRACT

OBJECTIVE: The study aimed to investigate the relationship
between the attitude levels of students in the healthcare servi-
ces department of a vocational school towards ageism and the
sociodemographic variables that influence this attitude.

MATERIAL AND METHODS: The descriptive type of research
was carried out with the participation of 221 students studying
at Cerkes Vocational School between April 15 and July 15, 2023.
A personal information form survey and the Ageism Attitude
Scale (AAS) were used as data collection tools. Mann-Whitney
U tests, t-tests and ANOVA tests were used in statistical compa-
risons. The statistical significance of the data was evaluated at
p<0.05 level.

RESULTS: It was determined that certain sociodemographic
variables (gender, department, class and whether or not the
respondent lived with a family member aged 65 or over) cre-
ated a statistically significant difference in the total scale score
(p<0.05). It was determined that some sociodemographic vari-
ables (smoking status, presence of a chronic disease, and the
presence of an individual aged 65 years or older in the family)
did not create a significant difference in the total score of the
scale. (p>0.05). The mean total score of the Ageism Attitude
Scale among students was 69.31+£9.61.

CONCLUSIONS: The study found that students' attitudes
towards ageism were above average and positive. Social activi-
ties and events organized together with older adults may cont-
ribute positively to attitudes toward ageism.
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GiRiS

Yash nifus artisi, kiiresel capta dnemi gittikce
artan bir sorun olarak karsimiza ¢ikmaya de-
vam etmektedir. Yaslanan nifus, halk saghgini
ve sosyal bakim sistemlerini dogrudan etkiler
(1). insanlarin daha uzun yasamasi, ilerleyen
yasla birlikte hastaliklarin goriilme sikliginin
artmasi ve saglik kurumlarina yapilan basvu-
ru sayisindaki artis yaslanmaya yonelik olum-
suz tutum ve davranislarin sergilenmesine
neden olur (2-3). Disik ekonomik kapasite,
yoksulluk, is ve otorite kaybi, fiziksel yetersiz-
lik, sosyal norm ve degerlerdeki degisiklikler,
ortak aile biriminin bozulmasi gibi cesitli psi-
kososyal sorunlar ile ekonomik ve kulturel
nedenler yash ayrimciligini ortaya cikarir (4).

Yaslanmaya karsi stregelen inaniglar ve yash
bireylere yonelik sergilenen olumsuz duslince
ve tutumlar ayrimclligin 6n habercisi olabilir
(5). Yasa yonelik ayrimcilik diinya ¢capinda mil-
yonlarca yaslinin saghigini ve insan haklarini
etkileyen kuresel bir sosyal sorundur (4). Yash
ayrimciligr terimi Robert Butler (6) tarafindan
ortaya atilmistir. Bir gruba yaslarindan dolayi
yoneltilen onyargiyi ifade eder. Ayrimciliginin
altinda yatan temel neden yaslanma ve berabe-
rinde ortaya ¢ikan cesitli problemlerin varligidir.
Yasli yetiskinlere yonelik dnyargili tutumlarin ve
aynimci uygulamalarin diinya capinda yaygin
oldugu belirtilmistir (7). Allen ve ark. (8) yetis-
kinler lizerinde yaptigi calismada yash bireyle-
re yonelik ayrimciligin %93,4 oraninda oldugu
bildirilmistir. Calismada ayrica yaslilik ve yas-
lanmaya yonelik olumsuz mesajlar ile i¢selles-
tirilmis tutum ve inanclarin yasl ayrimciligina
neden oldugu ifade edilmistir. Ulkemizde yash
ayrimciligina yonelik tutum duzeylerini ince-
lemek amaciyla bircok calisma gerceklestiril-
mistir. Calismalarin genelinde tutum dizeyinin
bircok sosyodemografik degiskenden etkilen-
digi belirtilmistir. Ozellikle; kadin olmak, artan
yas, yash bireyle birlikte yasama istegi, egitim
duzeyi artisi ve yash bireyle birlikte calisma ta-
lebinin yash bireylere yonelik ayrimciligi olumlu
etkiledigi ifade edilmistir (9-10). Yashhk algisi ve
deneyimler yash bireylerin psikolojik, sosyolojik
ve fizyolojik saghgini etkileyebilir (11). Yash bi-
reyler yasa bagh yaygin degisiklikler ve kayiplar
nedeniyle savunmasiz grupta yer alirlar (12).

Toplum yapisinda meydana gelen degisim ve
donlsum sureci, yash bireylerin farkli sosyokul-
turel ve sosyodemografik 6zellikleri ile ekono-
mik ve kazanilmis bireysel deneyim duzeyleri
yashliga yuklenilen anlami farklilastirabilir (13).
Yash ayrimciligr ihmal edilmis bir konudur (14).
Ayrnimcilik her yastan insana yoneltilebilir. Ancak
yasl bireylere yoneltildiginde daha fazla asirili-
gin ortaya ¢ikmasina yol acabilir (15). Ayrimci-
hk kaltdr, irk ve etnik koken bakimindan bircok
yasli bireyi etkileyebilen olumsuz bir stirectir (4).

Nafusun yaslanmasi, cagdas toplumlarn dénis-
tiren ana sureclerden biridir. Nifus yaslanmasi
sadece gelismis Ulkelerin sorunu degildir (16).
Ulkeler, yash bireylerin hizla artan sayi ve oran-
larina ragmen onlar gelecege hazirlayabilmek
icin saglik hizmetlerini ve uzun vadeli bakim
sistemlerini gu¢lendirmek, yasam boyu 6gren-
meyi tesvik etmek, firsatlari genisletmek, yasli
ayrimciligini ele almak, sosyal koruma sistem-
lerinin strdurilebilirligini ve esitligini iyilestir-
meye yonelik cesitli dnlemleri dnceden almak
isteyebilirler (17). Toplumda yaslanmaya karsi
olumsuz tutumlar yaygindir (18). Yash bireyler
mevcut konumlari geregi saglik kaynaklarinin
fazla kullanmak mecburiyetinde kalabilirler.
Bakim teknikerlerinin sik karsilasabilecegi ve
hizmet verecegi gruplarin basinda hig siphesiz
yash bireyler gelir. Saglik hizmetlerinde yaslilik
ayrnimciligini vurgulayan calismalar oldukga faz-
la olmasina ragmen dogrudan bakim saglayan
saglik personelleri arasindaki yashlik ayrimci-
hgina iliskin literatiirde var olan bosluk dikkat
cekicidir. Genellikle g6z ardi edilen ancak kri-
tik dGneme sahip bu saglik hizmeti saglayicilari
yasl yetiskinlerin bakimi icin oldukca elzemdir
(19). Universite egitimi genc bireylerin aktif is
yasamina ge¢meden 6nceki siirecte dnemli bir
basamaktir. Gelecekte aktif is yasaminda saglik
hizmetinin sunulmasini saglayacak olan bakim
teknikeri 6grencilerinin yasl ayrnmciligina yone-
lik tutum diizeylerinin dnceden belirlenmesi b-
yiik 6nem arz eder. ilerleyen dénemlerde saha-
da 6nemli gorevleri yerine getirebilecek spesifik
bir alana 6zgui egitim strdiren saghk bakim tek-
nikeri 6grencilerinin yasl ayrimciligina yonelik
tutum duzeylerinin degerlendirilmesi bundan
sonra yapilacak olan calismalara yol gosterici
olmasi bakimindan literattire 6nemli bir farkin-
dalik ve olumlu bir katki saglayabilir. Calismada



saghk bakim hizmetleri bélimiinde (yash bakim
ve evde hasta bakimi programi) 6grenim géren
universite 6grencilerinin yash ayrimcilhidina ilis-
kin tutumlarini ve etkileyen sosyodemografik
degiskenlerin belirlenmesi hedeflenmektedir.

GEREC VE YONTEM

Aragtirmanin Evrenive Orneklemi: Cankiri Karatekin
Universitesi Cerkes Meslek Yiiksekokulu Saglik
Bakim Hizmetleri bolima (Yash Bakim ve Evde
Hasta Bakimi programi) toplam 250 6grenci ¢a-
lismanin evreniniolusturmaktadir. Orneklem se-
¢imi yapilmamis olup, ¢alisma tarihleri arasinda
okulda bulunan ve calismaya katilmaya gonlli
olan 18 yas ve Uzeri 221 bakim teknikeri 6gren-
cinin katilimi ile 6rneklem sireci tamamlanmis-
tir. Calismanin bagiml degiskenleri; yash ayrim-
cihgi tutum dizeyleri, bagimsiz degiskenleri ise;
sosyodemografik 6zellikler olarak belirlenmistir.

Veri Toplama Yontemi: Calismanin verileri 15 Ni-
san-15 Temmuz 2023 tarihleri arasinda 6z bil-
dirime dayali olarak toplanmistir. Veri topla-
ma araclar olarak, Kisisel Bilgi Formu ve Yasl
Ayrimciligi Tutum Olcegi (YATO) kullanilmistr.

Kisisel Bilgi Formu: Arastirmaci tarafindan hazir-
lanan form dokuz sorudan olusmaktadir. Form-
daki dokuz soru katilimcilarin sosyodemogra-
fik (yas, cinsiyet, medeni durum, bolim, sinif,
sigara kullanimi, kronik hastalik durumu, aile
genelinde 65 > bireyin varligi ve 65 > birey ile
birlikte yasama durumu) ozellikleri ile iligkilidir.

Yash Ayrimahg Tutum Olgegi: Vefikulucay Yilmaz
ve Terzioglu (2011) tarafindan gelistirilmis ve
gecerlilik-gtvenirliligi  yapilmistir (20). Olcek
23 maddeden 3 alt boyuttan (yaslinin yasami-
ni sinirlama, yasliya yonelik olumlu ayrimcilik,
yasliya yonelik olumsuz ayricalik) olusmaktadir.

Alt Boyutlar;

-Yashnin Yagamini Sinirlama Alt Boyutu: Toplu-
mun yasl bireyin sosyal yasamini sinirla-
maya iliskin inanc ve algilarini yansitir “Ol-
¢egin 1., 5, 12, 14, 17, 19, 21, 22, 23,
maddelerinden” olusur. Boyuttan alinabilecek
minimum puan “9”, maksimum puan “45"dir.

-Yasliya Yénelik Olumlu Ayrimcilik Alt Boyutu: Top-
lumun yash bireye yonelik olumlu inang ve
algilarini igerir. 2., 4., 6., 7., 8., 9., 13., 20 mad-
delerinden olusur. Boyuttan alinabilecek mi-
nimum puan “8” maksimum puan “40” dir.
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-Yasliya Yénelik Olumsuz Ayrimcilik Alt Boyutu: Top-
lumun yash bireye yonelik olumsuz inang ve
algilarini yansitir 3., 10., 11, 15, 16., 18., mad-
delerinden olusur. Bu boyuttan alinabilecek
minimum puan “6” maksimum puan “30” dur.
Olcek yashya yénelik ifadelerin yer aldigi ve her
bir madde icin“Kesinlikle Katilmiyorum’, Katilmi-
yorum’, “Kararsizim’, “Katiliyorum” ve “Tamamen
Katiliyorum” seceneklerinin yer aldigi 5'li likert
tipi bir olcektir. Olcegin puani 23-115 arasinda
degisim gosterir. Olcekten alinan toplam puanin
artis gostermesiyash ayrimcihginailiskin olumlu
tutumun var oldugunu gdésterir. Olcegin Cron-
bach’s alpha degeri 0,80 olarak bulunmustur
(20). Arastirmaci tarafindan ic tutarlilik katsayisi
0,72 olarak hesaplanmistir. Bu sonug 6lcegin i¢
tutarlihginin yeterli diizeyde oldugunu gosterir.

Etik Kurul

Calismanin etik kurul izni Cankiri Karatekin
Universitesi Girisimsel Olmayan Etik Kurulu'n-
dan alindi (Tarih: 22/03/2023 Karar No: 6). Ka-
tihmailar Helsinki Bildirgesi'ne uygun olarak
calisma hakkinda bilgilendirildi. Arastirma-
ya katilmayi kabul edenlere “Bilgilendirilmis
GOnulli Onam Formu” imzalatilarak katilim-
clarnn yazili ve s6zli onamlar alinmistir. An-
ketler katilimcilara sorumlu arastirmaci tara-
findan uygulandi. Calismada kullanilan 6lgek
icin sahibinden e-posta yoluyla izin alinmistir.

istatistiksel Analiz

statistiksel analizler IBM® SPSS® 26 (SPSS
Inc., Chicago, IL, ABD) yazilimi ile yapilmistir.
Degiskenlerin normal dagilima uygunlugu
analitik yontemlerle (Kolmogorov-Smirnov/
Shapiro-Wilk testleri) incelendi. Arastirma ve-
rilerinin istatistiksel degerlendiriimesinde ta-
nimlayici bilgilerin sayr ve yuzde degerleri
hesaplandi. Katihmcilarin 6zellikleri ve 6lcek
puanlarinin  karsilastirilmasinda normal da-
gihm gosteren veriler icin bagimsiz gruplar
t testi, normal dagilim gostermeyen degis-
kenler icin Mann-Whitney U testi kullanildi.

BULGULAR

Arastirmaya katilan bireylerin sosyodemog-
rafik Ozellikleri incelendiginde; yas ortala-
masi 20,31+1,82 (18-27), %34,4'GUnln erkek,
%100'Unun bekar, %67,4'inin evde hasta
bakimi bolimi, %55,7'sinin 1. sinifta 6gre-
nim gordigl, %86,9'unun sigara kullanma-
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digl, %95,9'unun kronik hastaliga sahip ol-
madigi, %57,0'nin aile genelinde 65 yas ve
usti bireye sahip oldugu, %54,3’Unlin 65
yas ve Ustl birey ile birlikte yasama duru-
muna sahip olduklari tespit edildi (Tablo 1).

Tablo 1: Katilimcilarin sosyodemografik 6zellikleri

Degiskenler Say1 (n) Yiizde (%)
Yas 18 yas ve tizeri 221 100
Cinsiyet Kadin 145 65,6
Erkek 76 344
Medeni durum Bekar 221 100
Boliim Yagh Bakimi 72 32,6
Evde Hasta Bakimi 149 674
Simf 1Simf 123 55,7
2.5mf 98 44,3
Sigara kullanim1 Evet 29 13,1
Hayir 192 86,9
Kronik hastalik durumu Evet 9 41
Hayir 212 95,9
Aile genelinde 65 2 bireyin varhgi Evet 126 57,0
Hayr 95 43,0
65 2 birey ile birlikte yasama durumu Evet 120 543
Hayir 101 45,7

Arastirmaya katilan bireylerin sosyodemog-
rafik degiskenler ile YATO alt boyut (yaslinin
yasamini sinirlama, yasliya yonelik olumlu ay-
rmcilik) puanlarinin  karsilastirlmasinda an-
lamli farkliigin olmadigi belirlendi (Tablo 2).

Tablo 2: Olcek alt boyut puanlarinin sosyodemografik degis-
kenler ile karsilastiriimasi

Degiskenler Yashnin Yasamini Yashya Yonelik Olumlu
Simrlama Ayrimailik

X£SS  19,5614,40 31,3417,03

n XSS istatistik XSS istatistik
Cinsiyet
Kadin 145 20,10%4,29 t=-2,154 30,935,87 t=-1,194
Erkek 76 19,43£4,48 p=0,612 32,128,82 p=0,234
Boliim
Yash Bakimi 72 19,69£4,81 t=0,313 30,38+5,94 t=-1,421
Evde Hasta Bakimi 149 19,50£4,19 p=0,755 31,81£7,47 p=0,157
Simif
Birinci Simf 123 24,83:3,88 t=0,339 11,85£2,59 t=0,253
ikinci Simf 98 24,64%3,61 p=0,735 11,75£2,45 p=0,800
sigara kullanim1
Evet 29 19,14£4,00 t=0,555 33,55¢3,19 t=1,828
Hayr 192 19,63£4,46 p=0,579 31,01£7,38 p=0,069
Kronik hastalik durumu
Evet 9 18,17£-4,18 t=-1,082 33,45£3,29 t=-0,603
Hayr 212 19,51 4,27 p=0,279 31,1127,48 p=0,547
Aile genelinde 65 > bireyin varligt
Evet 126 19,40£4,03 t=-0,608 31,83+7,42 t=1,185
Hayir 95 19,77£4,85 p=0,544 30,69+6,44 p=0,237
65 = birey ile birlikte yasama durumu
Evet 120 19,33£4,39 t=-0,838 31,58%6,15 t=0,542
Hayir 101 19,83£4,40 p=0,403 31,06£7,96 p=0,588
Cronbach's alpha degeri 0,670 0,685

Sosyodemografik degiskenler ile YATO alt
boyut (yashya yonelik olumsuz ayrimci-

lik) ve toplam puanlarn karsilastirildi. Olce-
gin toplam puani ile sosyodemografik de-
giskenler arasindaki iliski incelendiginde
(cinsiyet, bolim, sinif, 65 yas ve Ustl birey ile
birlikte yasama durumu) anlamli farkliligin ol-
dugu belirlendi. Calismada ogrencilerin yash
aynimcihgi tutum o6lcegi toplam puan ortala-
masi 69,31+9,61 olarak bulunmustur (Tablo 3).

Tablo 3: Olcek alt boyut ve toplam puanlarinin sosyodemogra-
fik degiskenler ile karsilasgtiriimasi

Degiskenler Yashya Yonelik Toplam Puan
Olumsuz Ayrimcilik

X+SS  18,44+4,24 69,31+9,61

n X#5§ istatistik X#S§ istatistik
Cinsiyet
Kadin 145 18,23+4,35  t=-0,990 71,25+8,86 t=-2,295
Erkek 76 1883400 p=0,798  6834£10,66 p=0,023
Boliim
Yasli Bakimi Programi 72 17,83:396  t=-1,480  70,8248,76 t=-1,611
Evde Hasta Bakimi Programi 149 18,73¢4,34  p=0,140 67,03£9,94 p=0,010
Simf
Birinci Sinif 123 12,46:2,07  t=0,939 68,75:8,78 t=-2,899
Ikinci Simf 98 12,15£2,32  p=0,349 70,25%9,63 p=0,019
Sigara kullanimi
Evet 29 18,86+4,18  t=0,576 71,55%6,35 t=1,349
Hayir 192 18,38+4,25  p=0,575 68,97£9,98 p=0,179
Kronik hastalik durumu
Evet 9 19,6 £3,28 t=-0,302 72,16,76 t=-0,352
Hayir 212 195%630  p=0763 69,1884 p=0,725
Aile genelinde 65 2 bireyin varligt
Evet 126 19,25¢4,29  t=0,566 69,79£9,96 t=0,843
Hayir 95 18,23+4,17  p=0,408 67,6819,14 p=0,548
65 2 birey ile birlikte yasama durumu
Evet 120 19,1244,65  t=2,625 70,00£9,46 t=1,160
Hayir 101 17,63#3.53  p=0,396 68,50+9,77 p=0,037
Cronbach's alpha degeri 0,650 0,712

Katilimcilarin genelinde yas ile yash ayrnimcilig
tutum 6l¢egdi toplam puani arasinda korelasyon
bulunmadi (r=0,040; p=0,549). Alt boyutlarda
ise yine yas degiskeni ile yaslinin yasamini sinir-
lama toplam puani (1), yashya yonelik olumlu (2)
ve olumsuz (3) ayrimcilik toplam puanlari ara-
sinda korelasyon bulunmadi (sirasiyla; r1=0,08;
p=0,215,r2=-0,043;p=0,529,r3=0,072;p=0,284).

TARTISMA

Bakim teknikeri 6grencilerin yash ayrimciligina
yonelik tutumlarin belirlemek amaciyla yap-
tigimiz calismamizda bakim teknikeri 6gren-
cilerin yash ayrimcihgina yonelik tutumlarinin
orta dlizeyin Uzerinde olumlu oldugu saptand..
Cesitli meslek gruplarinda ve farkli yas grupla-
rna yonelik yapilan diger calismalarda birey-
lerin yash ayrimcihigina yoénelik tutumlarinin
olumlu oldugu ifade edilmistir (21-24). Yash
aynmcihgina yonelik tutum duzeyini belirle-
meye yonelik yapilan calismalarda tutum du-
zeylerinin olumsuz oldugu saptanmistir (25,26).
Galismanin bulgulan literatiirde yapilan ce-
sitli calismalarla ortismekte iken bazi calis-
malar ile benzerlik gostermemektedir. Bu
durum calisma yapilan populasyon ile kulla-
nilan Olceklerin farkhhgr ve katilimcilarin sos-
yodemografik 0Ozellikleri ile iligkilendirilebilir.

Ogrencilerin yash ayrimciligina yonelik olumlu
tutum gelistirmede yash bireylere duyulan say-
gl ve sevgi buyuk énem tasir. Bu manevi yak-
lasim, gecmisten ginimiuize kadar strdurilen
orf ve adetin varligi ile sarsiimaz aile ve top-
lum yapisinin gucli dinamigine baghdir (27).



Sosyodemografik bazi degiskenlerin (cinsiyet,
bolum, sinif, 65 yas ve Ustl birey ile birlikte ya-
sama durumu) yash ayrimciligina yénelik tutum
Olcegi toplam skorlarinda anlamh bir farklilik
olusturdugu tespit edildi. Diger degiskenle-
rin ise (sigara kullanimi, kronik hastaliga sahip
olma, aile genelinde 65 yas Usti bireyin varlig)
Olcek alt boyut ve toplam skorlarinda anlamh
bir farkllik olusturmadigi belirlendi. Bu bul-
gular literatlr esliginde asagida tartisiimistir.

Cinsiyet degiskeni ile YATO toplam skorlari ara-
sinda anlamli bir farklihgin oldugu belirlendi.
Kiz 6grencilerin YATO toplam puan ortalama-
larinin erkek 6grencilerinden daha yuksek ol-
dugu ve farkin istatiksel olarak anlamh oldu-
gu saptanmistir. Demiray ve ark. calismasinda
(28) hem kiz hem de erkek 6grenciler yashlara
karsi olumlu tutum sergilemekle birlikte, cin-
siyete bagl tutum farkliigi gorilmemektedir
ve bu durum, toplumsal normlarin ve kdltirel
degerlerin cinsiyetler arasinda yaslilara yonelik
tutum farkliigini azaltic bir etkisi olabilecegini
yansitmaktadir. Calismamizdaki cinsiyete bagli
farklilik ise, egitim ortamindaki veya drneklem
yapisindaki farkliliklar sebebiyle ortaya ¢ikmis
olabilir. Lopez-Herndndez ve ark. (24) ¢calisma-
sinda kadin bireylerin yasllara yonelik tutum-
larin daha olumlu oldugu ifade edilmistir. Uni-
versite 6grencilerinin yash ayrnmciligina iliskin
tutumlarini cinsiyet agisindan inceleyen calis-
mada, kiz 6grencilerin yashlara yonelik olum-
lu ayrimclik tutumlarinin erkek o6grencilere
kiyasla anlamli derecede daha yiiksek oldugu
saptanmistir. Bu durum, s6z konusu c¢alismada
Turk toplumundaki klttrel normlar ve kadinin
yash bakimindaki geleneksel roliyle iliskilendi-
rilmistir (29).Yash ayrimciligina yonelik yapilan
calismalarin genelinde de kadinlarin erkeklere
gore yasliliga yonelik tutumlarinin daha olumlu
oldugu belirtilmistir (22-24, 30-32). Calismanin
bulgulan literaturiin geneli ile benzerlik gos-
termektedir. Benzerlik, aile icinde kadinlarin
yuklendikleri gorev ve sorumluluklari yerine
getirmedeki biling duzeyi ve kadin bireylerin
toplumdaki statti durumlariileiliskilendirilebilir.
Bolim degiskeni ile YATO toplam skorlari ara-
sinda anlamli bir farklihgin oldugu belirlendi.
Galismada yasli bakimi programi 6grencilerinin
YATO toplam puan ortalamalarinin evde hasta
bakimi programi 6grencilerinden daha yiiksek
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oldugu ve farkin istatiksel olarak anlamli ol-
dugu saptanmistir. Yelboga (32) calismasinda
meslek yuksekokulunda c¢esitli bolimlerdeki
(is saghgi ve guvenligi, sosyal hizmet, maliye,
yap! denetimi) okuyan ogrencilerin yash ay-
nmciligina yonelik tutumlar Uzerinde bolim
cesitliliginin anlamh bir farkhlik olusturmadigi
belirtiimistir. Calismamizda programlar ara-
sindaki anlamh fark, yash bakimi programin-
daki 6grencilerin ders miufredatlarinin ve ders
tanimlamalarinin dogrudan 65 yas ve Ustl
kisilere bakim hizmeti saglanmasina yonelik
olmasiyla ve yasli bakim programinin égrenci-
ler tarafindan tercih edilmesiyle aciklanabilir.

Sinif degiskeni ile YATO toplam skorlari arasinda
anlamh bir farkliigin oldugu belirlendi. Calis-
mada ikinci sinif 6grencilerin YATO toplam puan
ortalamalarinin birinci siniflardan daha yiiksek
oldugu ve farkin istatiksel olarak anlamli oldu-
gu saptanmistir. Sinif diizeyindeki artisin yash
ayrimciligina yonelik tutum UGzerinde olum-
lu etkisinin var oldugunu gosteren calismalar
mevcuttur (10, 20, 28). Calismanin bulgusu lite-
ratir ile benzerlik géstermektedir. Ogrencilerin
sinif duizeyindeki artis devam ettikge, yaslilik ve
yaslanmaya yonelik mufredatta yer alan gesitli
derslerin (gerontoloji, palyatif bakim, saglik sos-
yolojisi, klinik uygulamalar, toplumsal duyarlilik,
kronik hastaliklar vb.) sinifta ve uygulama safha-
sinda zamanla islenmesi yasli ayrimciligina y6-
nelik tutuma olumlu bir katki saglamis olabilir.
65 yas ve UstU birey ile birlikte yasama du-
rumu degiskeni ile YATO toplam skorlari ara-
sinda anlamh bir farkliigin oldugu belirlen-
di. Calismada 65 yas ve ustu birey ile birlikte
yasama durumuna sahip olan o6grencilerin
YATO toplam puan ortalamalari olmayan 6g-
rencilerinden daha yiliksek oldugu ve farkin
istatiksel olarak anlamli oldugu saptanmistir.
Yasl bireylerle birlikte yasama deneyimine sa-
hip olma durumu ve yash bireylerle sik temas
etmenin yasl ayrimciligina yonelik tutum utze-
rinde olumlu bir etkisinin oldugu bircok ca-
hsmada tespit edilmistir (23,24,28,29,33-35).
Baska akademik calismalarda ise yash birey ile
birlikte yasama durumunun yash ayrimcihigina
yonelik tutum Gzerinde anlamli bir etkisinin ol-
madigi ifade edilmistir (10,36). Bu ¢alismanin
bulgulari literatiiriin geneli ile benzerlik goster-
mektedir. Benzerlik geleneksel aile yapimizda
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yasl bireylere gosterilen saygi ve sevgi ile kiil-
tirumuzde yash bireylere verilen deger ile ifade
edilebilir. is hayatinda aktif olarak yer alabilecek
durumda olabilen 6grenci bireylerin 6grencilik
asamasinda mesleki alana yonelik edindikleri
kisisel tecriibe ve yaklasimlarin yasl bireylerde
gecirilmesi yasl bireylere yonelik ayrimar tu-
tumlar uzerinde olumlu katki saglayabilir. An-
near ve ark. (37) calismasinda yash bakimina ilgi
duymak, yash bakimialaninda ¢calisma deneyimi
ve yash bireylerle daha sik sosyal temasin yash
ayrnimciligina yonelik tutumlara daha olumlu et-
kisinin oldugu ifade edilmistir. Yasli yetiskinlerle
calisma deneyimi olan bircok 6grencinin yash
bireylere karsi daha olumlu tutum sergiledikle-
ri ifade edilmistir (38). Yasli yetiskinlerle birlikte
calisma faaliyetinde yer almayan bireylerin di-
stk diizeyde tutuma sahip olduklari belirtilmis-
tir (28). Ayrimci tutumlar, yash bireylerin yasama
dair motivasyonlarinin azalmasina ve saglkli bir
yaslanma surecinin gecirilmesine engel olabilir
(39). Bu nedenle farkli meslek ve yas gruplarin-
daki bireylerin yasli ayrimciligina yonelik tutum
dizeylerinin belirlenmesi olduk¢a 6nemlidir.

Tek merkezli bir calisma olmasi ve calismaya
sadece meslek yuksekokulunda egitim go6-
ren saghk bakim teknikeri 6grencilerin alin-
mig olmasi sinirhhktir. Calisma bulgulan ile
yash ayrimcihigina yonelik tutum dizeyleri ile
ilgili genel bir degerlendirme yapilabilmesi
icin cesitli meslek gruplarinda farkli 6rnek-
lem gruplarinda calismalar yapilmasi gerekir.
Buda genelleme yapmayr mimkin kilmaya-
bilir. Anket calismalarinin kisisel beyana badli
olmasi nedeniyle farkh popitlasyonlarda de-
gisik sonuclar elde edilebilir. Bu nedenle daha
genis capta 6rneklemin yer aldigi cok merkez-
li ve meta analiz calismalarina ihtiya¢ vardir.

Sonug olarak, bakim teknikeri 6grencilerinin
yasl ayrimciligina yonelik tutumlarinin orta du-
zeyin uzerinde olumlu oldugunu belirlenmistir.

Ayrnimciliga yonelik tutum diizeyini bazi sosyo-
demografik degiskenlerin etkiledigi tespit edil-
mistir. Saglik hizmetinin sunulmasinda sahada
gorev alacak bakim teknikeri 6grenci bireylerin
yash ayrimciligina yonelik tutumlarinin deger-
lendirilmesi buylk 6nem tagir. Egitim-6gre-
tim basamaginin cesitli kademesinde 6grenim
goren oOgrencilere yash ayrimcihidgina yonelik
olumlu tutum ve davranislarin kazandiriima-

st icin multidisipliner bir ekip tarafindan cesitli
egitim ve destek programlari diizenlenmelidir.
Yasl bireyler ile genclerin ortaklasa yer alabi-
lecedi cesitli tirden aktivite ve sosyal icerikli
programlar planlanarak yerine getirilmelidir.

TESEKKUR

Veri toplanmasindaki katkilarindan dolayi Cer-
kes Meslek Yiksekokulu 6grencilerine tesekkuir-
lerimizi sunuyoruz.
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OZET

AMAG: Bu calismanin amaci dermatoloji poliklinigine basvu-
ran dermatolojik hastalarin (akne, Urtiker, psoriazis, egzama)
ve saglikli kontrol grubunun glines koruyucu kullanimi tizerine
bilgi, tutum ve davranislarini kiyaslamaktir.

GEREG VE YONTEM: Bu calisma Dermatoloji poliklinigine bas-
vuran 186 hasta ve 198 saglikli gonilll ile yapilan gozlemsel
ve kesitsel bir calismadir. Katihmcilardan kolay anlasilan, 10-15
dakika icinde rahatlkla cevaplanabilen sorulardan olusan anket
formunu doldurmasi istendi. Anket formu, uzman gorislerin-
den ve benzer calismalardan yararlanilarak hazirlandi. Anket, 3
bolim ve 35 sorudan olusmaktaydi. Sorularin 24 tanesi ¢oktan
secmeli, 11 tanesi dogru yanlis sorusuydu.

BULGULAR: Bu calismada hem hasta hem de kontrol grubun-
da kadinlarin daha ¢ok katihm sagladigi gorildi. Dermatolojik
hastaligi olan grubun kontrol grubuna gore diizenli olarak gu-
nesten korunmaya daha fazla 6nem verdigini gostermektedir.
Hasta grup arasinda diizenli glines koruyucu kullanimi aknesi
olan grupta digerlerinden anlamli olarak ylksekti (%63,6). Kati-
imcilarin giines koruyucu bilgi diizeylerine bakildiginda genel
olarak dermatolojik hastaligi olan grubun sorulara daha yuksek
oranda dogru cevap verdigi ve bu agidan akne hastalarinin bil-
gi diizeyinin genel olarak diger hastalardan daha fazla oldugu
gorildi. Hasta gruplarinda glines koruyucu seciminde en ¢ok
dikkate alinan t¢ faktorlin SPF seviyesi, cilt tipi ve dermatolojik
onay oldugu gorildi. Kontrol grubunda ise glines koruyucu se-
ciminde en cok dikkate alinan faktorlerin SPF seviyesi, cilt tipi,
fiyat ve marka oldugu gérildi. Glinesten koruyucu krem kul-
lanmaya baslama karari ardindaki etkenlere bakildiginda her iki
grupta da saglikli cilt goriinimu elde etmek en yiiksekti.

SONUC: Dermatolojik hastaligi olanlarin ve &zellikle aknesi
olanlarin daha diizenli ve dogru bir sekilde gilines koruyucu kul-
landigi ve bilgi diizeylerinin kontrol grubuna gore daha yiiksek
oldugu gorilmustur.
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ABSTRACT

OBJECTIVE: The aim of this studay is to compare the knowled-
ge, attitudes and practices of dermatological patients (acne, ur-
ticaria, psoriasis, eczema) who applied to the dermatology out-
patient clinic and the healthy control group on sunscreen use.

MATERIAL AND METHODS: This study is an observational and
cross-sectional study conducted with 186 patients and 198 he-
althy volunteers who presented to the Dermatology outpatient
clinic. Participants were asked to fill out a Complete a question-
naire form consisting of questions that were easy to understand
and could be answered within 10-15 minutes. The questionna-
ire form was prepared by using similar studies in the literature
and expert opinions. The questionnaire consisted of 3 sections
and 35 questions. 24 of the questions were multiple choice and
11 were true-false questions.

RESULTS: In this studyWomen constituted the majority of par-
ticipants more in both the patient and control groups. It shows
that the group with dermatological diseases attaches more
importance to regular sun protection compared to the control
group. Regular sunscreen use among the patient group was
significantly higher in the group with acne than in the others
(63.6% )When the participants' sunscreen knowledge levels
were examined, it was seen that the group with dermatologi-
cal diseases generally had higher correct response rates .to the
questions and in this respect, the knowledge level of acne pa-
tients was generally higher than other patients. It was seen that
the three most considered factors in sunscreen selection in the
patient groups were SPF level, skin type and dermatological
approval. In the control group, it was seen that the most con-
sidered factors in sunscreen selection were SPF level, skin type,
price and brand. When the factors behind the decision to start
using sunscreen were examined, it was seen that achieving a
healthy skin appearance was the highest in both groups.

CONCLUSIONS: Individuals with dermatological diseases, par-
ticularly those with acne, used sunscreen more regularly and
appropriately and demonstrated higher knowledge levels com-
pared with the control group.

KEYWORDS: Knowledge, Attitude, Sunscreen, Practice.
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GiRiS

Vicudumuzun dig bariyeri olan deri c¢ev-
re ile dogrudan etkilesime girer ve sirek-
li olarak ultraviyole (UV) ve radyasyon gibi
farkh cevresel stres faktorlerine maruz kalr.
Dinyaya ulasan glines radyasyonunun %50'si
gorundr 151k, %45'i kizilotesi 1sik ve %5-7'si UV
istktir (1). Dlinyaya ulasan glines UV radyasyo-
nunun %90-%95'i UVA (320-400 nm) ve %5-10"u
UVB (280-320 nm) den olusur. Daha uzun dalga
boyu nedeniyle UVA dermise ulasir, UVB rad-
yasyonu ise agirlikli olarak epidermisten emi-
lir. UV radyasyonunun cilt Gzerindeki biyolojik
etkilerine bakildiginda akut dénemde eritem,
o0dem, glines yanigi ve fotoimmiinslipresyona
yol acarken kronik donemde fotoyaslanma ve
karsinojenez meydana gelir (1). UV radyasyo-
nuna kronik maruziyet solar lentigo, fotoyaslan-
ma, aktinik keratoz, skuamoz hiicreli karsinom
ve melanom gelisimi riskini arttirmaktadir (2).

Fotokoruma UV radyasyon kaynakli cilt hasari-
ninveciltkanserlerininazaltilmasiicin gereklidir.
Fotokoruma, glines koruyucu kremler, giysiler,
sapkalar, makyaj Grtinleri ve guines gozlukleriile
saglanabilmektedir (2). Glines koruyucu krem-
ler 1970’lerden beri Amerika Gida ve ilac Daire-
si (FDA) tarafindan dizenlenmektedir ve rece-
tesiz satilan ilaclar olarak siniflandiriimaktadir.
GUnumuzde tiketiciler icin mevcut olan glines
koruyucu kremlerinin degerlendirilmesinde,
FDAduzenlemeleri,insanlarda gtivenlik ve cevre
guvenligi g6z onitinde bulundurulmaktadir (3).
Gunesten koruyucu kremler, UV dalga boyunda-
kiradyasyonuyansitan veyaemenfiltrelericeren
topikal preparatlardir. UV filtreleri, etki mekaniz-
malarina gore organik (kimyasal) veya inorganik
(fiziksel veya mineral) olarak siniflandirilir (4).
Gunes koruyucu etkinliginin dl¢lsiini standart-
lastirmak icin 1974te glines koruma faktori
(SPF) gelistirilmistir. SPF, glines kremiyle koru-
nan ciltte minimum eritem Uretmek icin gere-
ken en kiclk UVB ve UVA dozlarinin birbirine
orani olarak tanimlanmaktadir (5). Deri kanse-
ri gelisimini dnlemek icin glines maruziyetini
azaltmak temel davranigsal amactir ve bu konu-
da halkin bilin¢lendirilmesi gerekmektedir (6).

Bu calismanin amaci, Dermatoloji poliklini-
gine basvuran dermatolojik hastalarin (akne,

urtiker, psoriazis, egzama) ve saghkli kontrol
grubunun gunes koruyucu kullanimi {zeri-
ne bilgi, tutum ve davranislarini kiyaslamaktir.

GEREC VE YONTEM

Bu calisma Dermatoloji poliklinigine basvuran
hastalar ve saglkli gondllilerle yapilan gozlem-
sel ve kesitsel bir calismadir. Calisma 15 Aralk
2024 ve 15 Subat 2025 tarihleri arasinda 18 yas
ve Ustl, 186 hasta ve 198 saglikli kontrol ile
gerceklestirildi. Hasta grup icin akne, egzama,
psoriazis ve urtiker hastaligi olanlar dahil edil-
di. Bu yas arahdi disinda kalanlar, agir mental
bozuklugu olanlar, okuma yazma bilmeyen-
ler, hamileler, emziren kadinlar ve ankete ka-
tilmay! reddedenler calismaya dahil edilmedi.
Dermatolojik muayene sonrasi hastalardan
ve saglkli gondllilerden kolay anlasilan,
10-15 dakika icinde rahatlikla cevaplanabi-
len sorulardan olusan anket formunun yuz
ylze gorisme yoluyla doldurulmasi istendi.
Anket formu, uzman goruslerinden ve benzer
calismalardan yararlanilarak hazirlandi. Anket,
3 bolim ve 35 sorudan olusmaktaydi. Sorularin
24 tanesi ¢coktan se¢meli, 11 tanesi dogru yan-
hs sorusuydu. Ankette 1-11 arasindaki sorular-
da sosyodemografik durum degerlendirilmesi,
12-20 arasindaki sorularda glines koruyucu kul-
laniminin degerlendirilmesi, 21-35 arasindaki
sorularda giines koruyucu kullanimi bilgi di-
zeyi Olcumunin degerlendirilmesi amaclandi.

Etik Kurul

Calisma icin Afyonkarahisar Saglik Bilimleri Uni-
versitesi Tip Fakitesi'nden etik kurul onayi alin-
di (06.12.2024/448). Bu calisma Helsinki Dekla-
rasyonu’nun etik standartlarina uygun olarak
yapilmistir. Tum katihmcilardan bilgilendirilmis
onam formu alindi.

istatistiksel Analiz

Calisma verilerinin istatistiksel analizi bilgi-
sayar ortaminda IBM SPSS (Statistical Pac-
kage for the Social Sciences) version 20.0
programi ile yapildi. Gruplar arasindaki ilis-
kinin degerlendirilmesinde Pearson Ki-ka-
re testi uygulandi. P<0.05 oldugunda so-
nuclar istatiksel olarak anlamli kabul edildi.



BULGULAR

Galismaya toplam 186 hasta ve 198 saglikh bi-
reyden olusan kontrol grubu dahil edilmistir.
Hastalarin %83,9 (156)'u kadin, %16,1 (30)'i er-
kektir. Kontrol grubunun %67,7 (134)'si kadin,
%32,3 (64)'U erkektir. Yas gruplarina gore dagi-
m, medeni hal, meslek, cilt tipi ve ikamet agI-
sindan gruplar arasinda istatistiksel olarak an-
lamh bir fark saptanmamistir (p>0,05) (Tablo 1).

Tablo 1: Hastalarin ve kontrol grubunun sosyodemografik 6zel-
likleri
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gulama bdlgesine bakildiginda “Yuz ve boyun
bolgesi”tim gruplarda en sik uygulama bélgesi
olarak bulunmustur. Ozellikle akne grubunda
bu oran %83,3 (45) ile en yuksek seviyededir.
Gunesten koruyucu kremi uygulama miktari aci-
sindan gruplar arasinda anlamli farkhliklar g6z-
lenmistir (p=0,035). SPF tercihi agisindan grup-
lar arasinda anlamli bir fark bulunmamis olup
(p=0,587), tim gruplarda en cok tercih edilen
SPF degeri 50+ olarak belirlenmistir (Tablo 3).

Tablo 2 : Hastalarin ve kontrol grubunun giines koruyucu kulla-
niminin degerlendirilmesi.

Hasta Kontrol P-value
Cinsiyet 1=186 {%) n=198 (%) Hasta Kontrol P-value
Kadin 156 (83,9) 134 (67,7) <0,05 _ n=186 (%) n=198 (%)
Erkek 30 (16,1) 64 (32,3) Giinesten koruyucu krem
Yas kullaniyor musunuz,
éigg é;l(z(g%;ﬂ ;;5[2(22)2] 0,177 kullamyorsamiz ne sikhikla
56-65 3(L6) 10(5.1) lg(u?les kremi ,
Egitim Durumu {xufaniyorsunuz?
Ilkokul 14(7,5) 21 (10,6) <0,05 Her giin/dizenli 71(38,2) 59(29.8) 0,014
Ortaokul 15(8,1) 7(355) Sadece yaz do 71 (38,2) 64 (32.3)
F Paes ey Deniz ve havuz tatilerinde__| 16 (8,6) 36 (182)
Lisans 57 (30,6) 97 (49,0) Cok nadiren/neredeyse hig 28(15,1) 39(19,7)
N\I(ull;sel_( ll:llslans 13 (7,0) 16 (8,1) Gilnesten Koruyueu
edeni Hal 5
Evli 84.(45.2) 70 (35.4) 0,062 kremleri ne zaman
Bekar 95 (51,1) 124 (62,6) f struyorsunuz?
Boganmis 7(3.8) 4(2,0) Giinese ¢ikmadan 15-20 120 (66,7) 137(69,9) 0,501
Aylik Gelir dakika dnce
Asgari Ucretin Al 62 (333) 87 (439) 0,045 Giinese gikmadan hemen 60 (33,3) 59(30,1)
Asgari Ucret 62(333) 42(212) nce
Asgari Ucretin iki Kati 38 (204) 43(21,7) Gineston e
Asgari Ucretin Ug Kati veya 24 (12,9) 26 (13,1) ‘unesten koruyucu
date fazlams Kreminizi kag saatte bir
Meslek tazelersiniz?
Agik Hava Cahsani 10 (54) 20 (10,1) 0,186 Sabah bir kez kullanirim 129 (72,5) 164 (83,7) 0,009
Kapah Mekan Caligam 77 (41.4) 72(364) Ug, dort saatte bir yenilerim | 49 (27,5) 32(163)
Calismuyor 99 (53,2) 106 (53,5) Giinesten koruyucu krem
Cilt Tipi kullamirken en ¢ok hangi
Tip 1 7(38) 10 (5,1) 0,585 bélgeye uygulamaya 6zen
Tip2 42 (22,6) 44 (222) dsteriyorsunuz?
Tip 3 66 (355) 80 (40.4) Yiiz ve boyun 120 (67,0) 126 (64,3) 0,355
;.pg s; gsms] s; gssin Tiim viicut 17(9.5) 28(143)
Tipe 201 0(00) Yiiz, eller, kollar 42(235) 42(21.4)
Tkamet Giinesten koruyucu
il 135 (72,6) 131 (66,8) 0,222 kreminizi yiiziiniiz ve
Tige/K; 51(27.4) 65 (33,2) ne kadar
Sliggal'a 19.263) 52265 0967 miktarda uygularsimz?
vet 3 - A o
Hapir 137 (737} 124 (735) Bir parmak ucu kadar 86 (48,3) 70 (35,7) 0,007
“Alkol Bir iki gay kasig1 kadar 86 (483) 107 (54,6)
Evet 30 (16,1) 41(207) 0,248 Bir yemek kagig kadar 6(34) 19 (9.7)
_Hayir _ _ 156(839) 157 (79.3) Giinesten koruyucu krem
Tiim p degerleri Pearson Ki-kare testi ile elde edilmistir. Kullanirken tercih ettiginiz
iiriiniin SPF'si genellikle
Kkactir?
Her giin duzenli gliines kremi kullananlarin - e sen 058
30 18(10,7) 28 (14,5)
50+ 143 (84,6) 152 (78,8)

orani hasta grubunda %38,2 (71) iken kont-
rol grubunda ise bu oran %29,8 (59)dir. GU-
nes koruyucu tazeleme sikhgi ve giines ko-
ruyucu kullanim miktarn agisindan iki grup
arasinda istatistiksel olarak belirgin farkhhk
vardi ( sirasiyla p=0,009, p=0,007). Bu bulgular,
hasta grubunun glinesten korunmaya daha
fazla 6nem verdigini gostermektedir (Tablo 2).

Glnesten koruyucu krem kullanimi ve sikli-
di incelendiginde “Her guin/dizenli kullanim”
secenegini secgenlerin arasinda akne hasta-
larinin %63,6 (35)'si gunes koruyucuyu her
glin duzenli olarak kullanirken, bu oran eg-
zama %22,5 (9), psoriazis %22,0 (9) ve Urtiker
%36,0 (18) gruplarinda belirgin sekilde daha
dusuktdr. Duizenli kullanimda akne grubu-
nun diger gruplara gore anlamh derecede
daha yuksek oldugu go6zlenmektedir (p<0,05).
Gulinesten koruyucu kremi tazeleme sikhgi akne
grubunda istatistiksel olarak anlamli olarak yik-
sekti (p=0,037). Guinesten koruyucu kremi uy-

Tiim p degerleri Pearson Ki-kare testi ile elde edilmistir,

Tablo 3 : Hastalarin kendi icinde glines koruyucu kullaniminin
karsilastirilmasi.

Akne Egzama Psoriazis Urtiker P-value
n=55 (%) n=40 (%) n=41 (%) n=50 (%)

Gilnesten koruyucu krem
kullaniyor musunuz,
kullamyorsaniz ne siklikla
giines kremi
kullamyorsunuz?

Her giin/dizenli 35 (63,6) 9(225) 9(22,0) 18(36,0) <0,05
Sadece yaz do 14 (25,5) 18 (45,0) 17 (415) 22 (44,0)
Deniz ve havuz tatillerinde 1(18) 6 (15,0) 5(122) 4(80)
Cok nadiren/neredeyse hig 5(9.1) 7(175) 10 (24,4) 6(12,0)
Gilnesten koruyucu
kremleri ne zaman
siiriiyorsunuz?

Giinese gikmadan 15-20 42 (764) 19 (50,0) 28 (718) 31 (64,6) 0,081
dakika once

Giinese gikmadan hemen 13(23,6) 19 (50,0) 11(28.2) 17 (354)
6nce
Gilnesten koruyucu
kreminizi kag saatte bir
tazelersiniz?

Sabah bir kez kullanirim 40 (74,1) 27 (71,1) 24 (63.2) 38(79,2) 0,037
U, dort saatte bir 14 (25,9) 11(28,9) 14 (36,8) 10 (20,8)
yenilerim
Giinesten koruyucu krem
Kullanirken en gok hangi
blgeye uygulamaya dzen
gosteri
Yiiz ve boyun 45 (83,3) 23 (60,5) 20 (51,3) 32 (66,7) 0,049
Tiim viicut 4(7.4) 4(10,5) 4(103) 5(104)

Yiiz, eller, kollar 5(9.3) 11(28,9) 15 (38,5) 11 (22,9)
Giinesten koruyucu
kreminizi yiiziiniiz ve
boynunuza ne kadar
miktarda uygularsimiz?
Bir parmak ucu kadar 27 (50,0) 13 (34.2) 21 (53,8) 25 (53,2) 0,035
Bir iki gay kasigt 27 (50,0) 23 (60,5) 15 (385) 21 (44,7)
kadar
Bir yemek kagig kadar 0(0,0) 2(53) 3(77) 1(21)
Giinesten koruyucu krem
kullanirken tercih
ettiginiz iriiniin SPF'si

| genellikle kagtur?

15 3(56) 2(6,1) 0(0,0) 3(6,8) 0,587
30 3(56) 300.0) 6(158) 6(13,6)

50+ 48(88,9) 28 (84,8) 32 (84,2) 35 (79,5)

Tiim p degerleri Pearson Ki-kare testi ile elde edilmistir.
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Glines kremlerinin suya dayanikli oldugu ve
havuza ya da denize girdikten sonra yenilen-
mesine gerek olmadigi diislincesi, hasta grubu-
nun %86 (160)'sI tarafindan dogru olarak kabul
edilmistir. Kontrol grubunda ise bu oran %71,2
(141) olarak bulunmustur. iki grup arasinda-
ki fark istatistiksel olarak anlamhdir (p<0,05).
Benzer sekilde, "Glines kremlerini i¢ mekan-
larda kullanmaya gerek yoktur ¢linkii UV 15In-
lar camlardan gecemez" dislincesi de hasta
grubunun %78,5'i (146), kontrol grubunun
ise %67,2 (133)si tarafindan dogru olarak
kabul edilmistir. Bu iki grup arasindaki fark
da istatistiksel olarak anlaml bulunmustur
(p=0,013). Her iki grup da glnes kremleri-
nin cilt yaslanmasini ve kinsikliklari 6nledigi-
ni blylk oranda dogru olarak kabul etmistir.
Glines kremlerinin ¢evreye zarar verdigi ve de-
nizleri, okyanuslari kirlettigi bilgisi hasta gru-
bunda %26,3 (49), kontrol grubunda ise %38,4
(76) oraninda dogru olarak kabul edilmistir.

Kontrol grubunda bu bilginin dogruluguna
inanma orani daha yiksek olup, iki grup ara-
sindaki fark istatistiksel olarak anlamh bulun-
mustur (p=0,012). Yagmurlu ve kapali hava-
larda giines kremi kullanmaya gerek olmadigi
disitincesi hasta grubunda %68,3 (127), kont-
rol grubunda ise %57,6 (114) oraninda dog-
ru olarak kabul edilmistir. Bu fark da istatis-
tiksel olarak anlamli bulunmustur (p=0,030).
Koyu tenli kisilerin glines koruyucu kullanma-
sina gerek olmadigi disliincesi hasta grubun-
da %93,5 (174), kontrol grubunda ise %84,3
(167) oraninda dogru olarak kabul edilmistir.
iki grup arasindaki fark istatistiksel olarak an-
lamhdir (p=0,004). Son olarak, gebelerde glines
kremi kullaniminin saglkh olmadigi ve bebe-
Je zarar verebilecegi duslincesi hasta grubun-
da %85,5 (159), kontrol grubunda ise %77,3
(153) oraninda dogru olarak kabul edilmistir.
Bu bilginin hasta grubunda daha yaygin ol-
dugu gorilmektedir ve fark istatistiksel ola-
rak anlamli bulunmustur (p=0,039)(Tablo 4).

Glnes kremlerinin suya dayanikliligi hakkin-
da yanlis bilgiye sahip olanlarin orani Urtiker
hastalarinda %20,0 (10), psoriazis hastalarin-
da %12,2 (5), egzama hastalarinda %15 (6) ve
akne hastalarinda %9,1 (5) olarak belirlenmistir.

Anlamli bir fark goézlenmistir (p=0,006). UV
isinlarinin camlardan gegemeyecegi distince-
sine sahip olanlarin orani, trtiker hastalarinda
%24,0 (12), psoriazis hastalarinda %29,3 (12),
egzama hastalarinda %22,5 (9) ve akne has-
talarinda %12,7 (7) olarak saptanmistir. Arala-
rnda anlamh bir fark gozlenmistir (p=0,045).
Koyu tenli bireylerin gilinesten korunmasina
gerek olmadigi dusilincesi, Urtiker hastalari-
nin %10,0 (5)Inda, psodriazis hastalarinin %9,8
(4)inde, egzama hastalarinin %5,0 (2)'Iinde ve
akne hastalarinin %1,8 (1)'inde gorilmustir.
Aralarinda anlamli fark saptanmistir (p=0,032).
Tim sorulara dodru cevap verme orani
akne hastalarinda daha yiksekti (Tablo 5).

Katilimcilarin glinese maruz kalmak icin en
tehlikeli zaman dilimine yonelik bilgi dizey-
leri degerlendirildiginde, 10.00-14.00 saat-
lerinin en tehlikeli oldugunu distinenlerin
orani hasta grubunda %62,4 (116), kontrol
grubunda %71.1 (140) olarak tespit edilmistir.
Bu degisken acisindan iki grup arasinda an-
lamh  bir fark saptanmamistir (p=0,069).
Katihmcilann cilt kanseri gelisiminde etkili
olan UV dalga boylar hakkindaki bilgi dizey-
leri incelendiginde, “bilmiyorum” yanitini ve-
renlerin oraninin hasta grubunda %64,0 (119),
kontrol grubunda ise %62,2 (122) oldugu sap-
tanmistir. Bilmiyorum cevabini verenlerin sa-
yisinin bu denli yuksek olmasi dikkat ¢ekicidir.
Hasta gruplarinda glines koruyucu seciminde
en ¢ok dikkate alinan (¢ faktoriin SPF seviyesi,
cilt tipi ve dermatolojik onay oldugu goruldu.
Kontrol grubunda ise giines koruyucu seci-
minde en ¢ok dikkate alinan faktorlerin SPF se-
viyesi, cilt tipi, fiyat ve marka oldugu goruldu.

Cilt koruma yontemleri disinda her iki grup-
ta da en sk gozlik kullanimi mevcuttu.
Gunesten koruyucu krem kullanmaya basla-
ma karari ardindaki etkenlere bakildiginda
her iki grupta da saglkl cilt gérinimu elde
etmek en yiksekti. ilgin¢ bir sekilde sosyal
medya kaynaklarinin hasta grubunda 9 Kkisi
ve kontrol grubunda 28 kisiyle onemli bir et-
kiye sahip olmadigi gorulmustiur (Tablo 6).



Tablo 4 : Hastalarin ve kontrol grubunun giines koruyucu bilgi
diizeylerinin karsilastiriimasi.
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Tablo 6 : Hastalarin ve kontrol grubunun giines koruyucu ter-
cihlerinin karsilastirilmasi.

Tiim p degerleri Pearson Ki-Kkare testi ile elde edilmistir,

Tablo 5 : Hastalarin ve kontrol grubunun giines koruyucu bilgi
diizeylerinin karsilastiriimasi.

Urtiker
n=50 (%)

Psoriazis P-value

n=41 (%)

Egzama

Akne
n=55 (%) =40 (%)

Giines kremleri suya
dayamiklidir, bu
yiizden havuza ya da
denize girdikten sonra
kremi yenilememe
gerek yoktur.
Dogru 50 (90,9)
Yanl 5(9.1)
Giines kremlerini ig
mekanlarda
kullanmamiza gerek
yoktur, UV ismlar
gecemez,
Dogru 48 (87,3)
Yanls 7(12.7)
Giines kremi sirmek
cilt kanserine karst
koruma saglar,
Dogru 51(92,7)
Yanhs 4(7,3)
Giines kremi
kullanmak cilt
yaslanmasmdan ve
dan korur,
Dogru 53 (96,4)
Yanls 2(3,6)
Giines kremi
kullanmak giines
yamigim 6nler,
Dogru 52 (94,5) 38(95,0) 37(90,2) 46 (92,0) 0910
Yanl 3(55) 2(5,0) 4(98) 4(8,0)
Giines kremleri
denizleri, okyanuslari
ve gevreyi kirletir,
Dogru 12 (21,8)
Yanl 43(78,2)
Yagmurlu, kapalt
havalarda giines kremi
kullanmama gerek
yoktur,
Dogru 39(70,9)
Yanhs 16(29,1)
Koyu tenli insanlarin
giines koruyucu
kullanmasina gerek
yoktur,
Dogru 54(98,2) 38(95,0) 37(90,2)
Yanls 1(18) 2(5,0) 4(98)
Kullandigimiz giines
kremi goriiniir 151ga
(maviisik) kars da
karsi koruma

34 (85,0)
6(15,0)

36 (87,8)
5(12,2)

40 (80,0) 0,006
10 (20,0)

31(77.5)
9(22,5)

29 (70,7)
12 (29,3)

38 (76,0) 0,045
12 (24,0)

31(77.5)
9(22,5)

36 (87.,8)
5(12.2)

38 (76,0) 0,123
12 (24,0)

41 (82,0) 0,101
9(18,0)

32 (80,0)
8(20,0)

33(80,5)
8(19.5)

10 (25,0)
30 (75.0)

14 (34,1)
27 (65.9)

13 (26,0) 0,091
37 (74,0)

27 (67.,5)
13(325)

35 (70,0) 0,253
15 (30,0)

26 (63,4)
15 (36,6)

45 (90,0) 0,032
5(10.0)

Dogru 47 (85,5)
Yanls 8(145)
Altr aydan biiyiik
ocuklarda giines
kremi kullamlmas:
ger i
Dogru 41(74,5)
Yanls 14(255)
Gebelerde giines
kremi kullamlmas:
saghkh degildir,
Bebege zarar verebilir,
Dofru 51(92,7) 34(85,0)
Yanls 4(7,3) 6(15,0)
Tiim p degerleri Pearson Ki-kare testi ile elde edilmistir.

28 (70,0)
12 (30,0)

34 (82,9)
7(17.1)

40 (80,0) 0,340
10 (20,0)

28 (70,0)
12 (30,0)

34 (82,9)
7(17.1)

29 (58,0) 0,118
21 (42,0)

31(75,6)
10 (24,4)

43(86,0) 0,067
7 (14,0)

Hasta Kontrol P-value Hasta Kontrol
=186 (%) n=198 (%) _ -
Giines kremleri suya n=186 n=198
Kl i
::x'z'; ':;2 ::'{i'z':de" Giinesten koruyucu kremi kullanirken hangi
gin dim’; somra Keemi faktorleri goz oniinde bulundurursunuz?
i gerek yoktur,
Dog 160 (86,0 141 (71,2 0,05 —
ogr! (860) 712) < SPF seviyesi o1 130
C‘?{;‘:Ie‘i Tremierni iy 26 (14.0) 57(288) Cilt tipiniz 130 118
mekanlarda kullanmamiza e —— = =
gerek yoktur, UV isinlar1 gerigl
camlardan gecemez,
Suya dayanikiing 51 70
Dogru 146 (78,5) 133 (67,2) 0,013 Uya dayaniciigt
Yanh 40 (215) 65 (32,8) Fiyan ey 52
Giines kremi siirmek cilt
kaglserme Karst koruma Marias T 5
salar,
\'?Oil“‘ ;3‘;33{;’) ;ﬁlﬁ;‘;i) 0,899 Renkli/renksiz olmast 34 3
anl , ,
Giines kremi kullanmak cilt Kokulu/kokusuz olmast 20 27
yaslanmasindan ve
dan korur, Dermatolojik onayl olmast 100 86
Dogru 159 (85,5) 162 (818) 0332
Yan 27 (145) 36 (182) Gimesten korunurken cilt koruma
Giines kremi kullanmak yontemlerinin disinda hangilerini
giines yamigim onler,
Doru 173 (93,0) 184 (92,9) 0975
Yanh 13 (7.0) 14(7.1) Sapka 55 82
Giines kremleri denizleri,
okyanuslari ve cevreyi Gozlik 115 133
Kirletir,
Dogru 49(263) 76 (38,4) 0,012 Ganesten kaginma 87 108
Yanlis 137 (737) 122 (61,6)
Yagmurlu, kapali havalarda Uzun kollu giysiler 50 51
giines kremi kullanmama
gerek yoktur, Semsiye 13 10
Dogru 127 (683) 114 (57,6) 0,030
Yan 59 (317) 84 (42,4) Sal 9 15
Koyu tenli insanlarin gines
Koruyucu kullanmasmna Gimesten koruyucu krem kullanmaya
gerek yoktr, baslama kararmizin ardinda hangi etkenler
Dogru 174 (93,5) 167 (84.3) 0,004 vardir?
Yan 12(6,5) 31(15,7)
Kullandigimiz giines Saglikli cilt gorinami 134 123
Kremi goriniir isiga (mavi
151k karst da karst koruma Cilt kanseri riskinden korunma 74 103
Dogru JYCTERR] T50(758] 0305 Cilt yaslanmasini engelleme 78 87
Yan 37(199) 48(242) .
Al aydan by K Doktor tavsiyesi 69 56
R e kremi
f(“’fl;'a“;:::s'f""e’ remt ‘Aile/arkadas tavsiyesi 31 55
Dogru > EYaN] L o Sosyal medya/haber kaynaklar: 9 28
g:l',‘:ler T gines Fremi 54(29.0) 56 (283) Influencer/blogger tavsiyesi 13 19
::g;:;l":;:gf‘z“;gr Tiim p degerleri Pearson Ki-kare testi ile elde edilmistir.
verebilir,
Dogru 159 (855) 153 (77,3) 0,039
Yanl 27 (145) 45 (227)

TARTISMA

Bu calismada katilimcilarin glines koruyucu bilgi
duzeylerine bakildiginda genel olarak dermato-
lojik hastaligi olan grubun sorulara daha yiiksek
oranda dogru cevap verdigi ve bu acidan akne
hastalarinin bilgi duzeyinin genel olarak diger
hastalardan daha fazla oldugu gorildu. Akne,
daha ¢ok genclerde yaygin gorilen bir hasta-
hktir. Genglik donemi dis goérinumin 6nemli
oldugu ve bilgi paylasiminin yogun oldugu bir
donemdir. Bu yas grubunun egitim seviyesine
gore dogru bilgiye ulasmalari da zor degildir. Bu
calismanin sonuglari da bunu desteklemektedir.

Vasicek ve ark/nin glines kremi kullanim ta-
limatlari ve hekime gitme sikhgi hakkindaki
bilgisi ile ilgili yaptigi calismada katilimcilarin
%70,4'l kadin, %29,6s1 erkek olarak bulunmus-
tur. Calismamizda da hem hasta hem de kontrol
grubunda kadinlarin daha ¢ok katilim sagladigi
gorilmustir (7). Terzi ve ark/nin ¢alismasinda
katilimcilarin  egitim seviyesine bakildiginda
%43,5'i Universite, %35,6's1 ilkogretim, %21'inin
lise oldugu gozlemlenmistir (6). Bizim calisma-
mizda ise hem hasta hem kontrol grubunda li-
sans dizeyinin cogunlukta olmasi bu ¢alismay-
la benzerlik gosterir. Chapagain ve ark/nin (8)
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tip fakultesi 6grencileri arasinda guines kremi
kullanimi ¢alismasinda Fitzpatrick cilt tipleri-
nin %68 oraninda tip 5-6, %30,3 oraninda tip 4,
%1,67 oraninda tip 1-3'e sahiptir. Bizim calisma-
mizda tip 3 cilt tipi oraninin daha yiiksek oldu-
gu gozlemlenmistir. Bu durum bize ¢alismanin
yapildigi cografik bolgeden kaynakh farklilik-
larin olabilecegini disindirmektedir. Low ve
ark/nin calismasinda doktorlarin %27,9'u, ec-
zacilarin ise %51'i duizenli glines koruyucu kul-
landiklarini belirtmislerdir. Yine ayni calismada
glines koruyucu kullanma sikliklari agisindan
hem doktorlar hem de eczacilarda glinde bir
kez uygulama orani en yiksek bulunmustur (4).
Bizim ¢alismamizda hasta grubun kontrol gru-
buna gore daha duzenli glines koruyucu kullan-
digi gorildid. Hem hasta hem kontrol grubunda
glinde bir kez uygulama orani benzer sekilde
belirgin yuksekti. Glines koruyucu kremlerin
3-4 saatte bir yenilenmesi gerektigi konusun-
da farkindaligin az oldugu gorilmis oldu.

Al-Balbeesi ve ark/nin (9) calismasinda “Glinese
maruz kalmak i¢in en tehlikeli saatler kactir?”
sorusuna katilimcilarin %80,2'si 10.00-16.00
saatleri arasi demistir. Bizim calismamizda da
bu soruya verilen yanitlarin yiiksek oranda
dogru olmasi bu konu hakkinda bilgi diizeyi-
nin ylksek oldugunu goéstermektedir. On bes
maddelik glnesle ilgili bilgi dizeyi anketimiz-
de katihmallanin dogru yanit oraninin %40'In
altinda kaldigi tek soru olan “Giines kremle-
ri denizleri, okyanuslar ve cevreyi kirletirler”
maddesine verilen dogru yanit oraninin hasta
grubunda %26,3 (49), kontrol grubunda ise
%38,4 (76) oldugunu saptadik. Diger sorulara
yuksek oranda dogru cevap verilmis olmasinin
katilimcilarin giines koruyucular ile ilgili bil-
gi duzeyinin ortalamanin Uzerinde oldugunu
sOyleyebiliriz. Fakat katilimcilarin “Hangi dalga
boyu cilt kanseri olusumuna daha etkilidir?”
sorusuna verdikleri “bilmiyorum” cevabinin bu
denli yiksek olusu da dikkat ¢ekicidir. UV kav-
raminin bir¢ok yerde sik rastlanilan bir kavram
olmasina karsin insanlarin bu konuda yeterince
bilgili olmadiklar gérilmustir. Gutiérrez-Man-
zanedo ve ark/nin (10) acik havada kaya tirma-
nicilaryla yaptigi calismada en yaygin glinesten
korunma uygulamalar glines g6zligu kullani-
mi (%47) iken; en az yaygin olanlar uzun kollu
gomlek ve uzun pantolon kullanim (%21,2) idi.

Bizim yaptigimiz ¢alismada da bu calismayla
paralel olarak hem hasta grubun hem de kont-
rol grubunun gulnesten korunmak icin diger
yontemlere oranla ¢cogunlukla glines goézlugu
kullandiklari gortlmustar. Literatiirde glines
koruyucu tutumlarn hakkinda yapilan calisma-
lara bakildiginda medya ve aile Uyelerinin en
yaygin etkileyiciler oldugu goérilmustir (11-
14). Calismamizda “Guines koruyucu krem kul-
lanmaya baslama kararinizin ardinda hangi
etkenler vardir?” sorusunda her iki grupta da
saghkli cilt gorinimu elde etmek en yiksek-
ti. Katihmcilarin giines koruyucu tercihlerinde
en cok doktor ve aile/arkadas tavsiyesini dik-
kate aldiklari gortlmustir. Sosyal medyanin
hayatimizin bu kadar merkezinde olmasina
ragmen c¢alismadaki bu sonug dikkat cekicidir.

Galismamizin tek merkezli bir calisma olmasi
ve hasta beyanina dayanan anket olmasi gibi
bazi kisithliklar bulunmaktadir. Toplumun sos-
yal ve kulturel yapisindan etkilendiginden farkh
popilasyonlarda degisik sonuclar elde edilebi-
lir. Bu nedenle ¢alismamizin sonuglarinin daha
genis caph, cok merkezli kontrolli ¢alismalar
ile desteklenmesi gerekmektedir. Calismamizi
literattrdeki benzer yayinlar ile kiyasladigimiz-
da hastalar alt gruplara ayirip analiz etmemiz
diger arastirmalardan farkh olarak 6ne ¢ikmak-
tadir. Bu calismamizin gi¢li olan yonudir.

Sonug olarak, dermatolojik hastaligi olanlarin
daha duzenli ve dogru glines koruyucu kul-
landigi ve bunun akne hastalarinda en yiksek
oranda oldugu gozlemlenmistir. Hastalarin ve
kontrol grubunun glines koruyucu bilgi dizey-
leri karsilastinldiginda hasta grubunun bilgi da-
zeyinin daha yuksek oldugu goérilmustur. Has-
talarin kendi i¢cinde bilgi duzeyi 6lculdigiinde
yine akneli hastalarin bilgi diizeyinin daha yuk-
sek oldugu gorulmustar.

TESEKKUR

Bu calismadan elde edilen verilerin analizinde
yorumlanmasinda emegi gecen Prof. Dr. ismet
DOGAN’a tesekkiir ederiz.

KAYNAKLAR

1. D'Orazio J, Jarrett S, Amaro-Ortiz A, Scott T. UV radiati-
on and the skin. Int J Mol Sci. 2013;14(6):12222-48.



2. Kullavanijaya P, Lim HW. Photoprotection. J Am Acad
Dermatol. 2005;52(6):937-58.

3. Guan LL, Lim HW, Mohammad TF. Sunscreens and Pho-
toaging: A Review of Current Literature. Am J Clin Derma-
tol. 2021;22(6):819--28.

4. Low QJ, Teo KZ, Lim TH, et al. Knowledge, attitude,
practice and perception on sunscreen and skin can-
cer among doctors and pharmacists. Med J Malaysia.
2021;76(2):212-7.

5. Breakell T, Kowalski |, Foerster Y, et al. Ultraviolet Fil-
ters: Dissecting Current Facts and Myths. J Clin Med.
2024;13(10):2986.

6.Terzi S, Basak PY, Erturan I. Evaluation of knowledge, at-
titude, and behavior about harmful effects of the sun and
sun protection among patients attending an outpatient
clinic. Turkderm 2017;51(1):2-6.

7. Vasicek BE, Szpunar SM, Manz-Dulac LA. Patient Know-
ledge of Sunscreen Guidelines and Frequency of Physi-
cian Counseling: A Cross-sectional Study. J Clin Aesthet
Dermatol. 2018;11(1):35-40.

8. Chapagain K, Rauniar GP. Sunscreen Use among Medi-
cal Undergraduate Students in a Medical College: A Desc-
riptive Cross-sectional Study. JNMA J Nepal Med Assoc.
2022;60(245):35-9.

9. Al-Balbeesi A, AIMukhadeb E, BinMayouf M, et al. Der-
matology Patients' Knowledge of Sunscreen Guidelines
at a University Hospital in Saudi Arabia. Clin Cosmet In-
vestig Dermatol. 2022;15:2915-23.

10. Gutiérrez-Manzanedo JV, Gonzalez-Montesinos JL,
Aguilera-Arjona J, et al. Ultraviolet sun exposure and sun
protection behaviors in outdoor rock climbers. Photoc-
hem Photobiol Sci. 2023;22(12):2817-26.

11. Agarwal K, Barua S, Podder I. Knowledge, attitude,
practice and perception towards effects of sun exposu-
re and sunscreen use among medical and non-medical
university students: A cross-sectional, comparative study
from eastern India. Australas J Dermatol. 2022;63(1):109-
11.

12. Awadh Al, Jamshed S, Elkalmi RM, Hadi H. The use
of sunscreen products among final year medicine and
pharmacy students: a cross-sectional study of knowled-
ge, attitude, practice, and perception. J. Res. Pharm. Pract.
2016;5:193.

13. AlGhamdi KM, AlAklabi AS, AlQahtani AZ. Knowled-
ge, attitudes and practices of the general public toward
sun exposure and protection: A national survey in Saudi
Arabia. Saudi. Pharm. J. 2016;24:652-7.

14. Sarac G, Tetik BK, Sener S. Determination of sunscre-
en and cosmetic product use awareness in adolescents.
Ann. Med. Res. 2019;26:236-9.

240



Kocatepe Tip Dergisi
Kocatepe Medical Journal
27:241-247/Nisan 2026 Sayisi

ARASTIRMA YAZISI / RESEARCH ARTICLE
PNOMONI HASTALARININ HASTANEDE YATIS SURESI iLE SODYUM DUZEYi VE
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OZET

AMACGC: Toplumda gelisen pnémoniler (TGP) tiim diinyada he-
kim bagvurularinin, tedavi maliyetlerinin, is gtini kayiplarinin
ve Olimlerin buylk bir kismini olusturmaktadir. Hiponatre-
mi cesitli sebeplerle hastaneye basvuran hastalarda gorilen
onemli bir elektrolit bozuklugudur. TGP'li hastalarda, hiponat-
remi hastaneye kabul edilen hastalarda yaygindir ve bagimsiz
olarak mortalite ile iliskilidir. Malignitelerden kardiyovaskuler
hastaliklara, enfeksiyonlardan otoimmiin hastaliklara kadar bir-
cok hastalikta CRP/alblimin oraninin daha duyarli bir belirteg
oldugu bulunmustur. Biz bu calismada TGP ile hastanede yatan
hastalarda yatis stiresini 5Sngérmede sodyum diizeyinin ve CRP/
albimin oraninin rollini arastirmayi amagladik.

GEREG VE YONTEM: Kiitahya Saglik Bilimleri Universitesi Tip
Fakiltesi Goglis Hastaliklan Klinigi'ne 01.10.2021-30.09.2022
tarihleri arasinda, toplumda gelisen pnémoni tanisi ile yatirilan
hasta dosyalari elektronik ortamda retrospektif olarak incelendi
ve sosyo-demografik 6zellikleri ve laboratuar verileri kaydedildi.

BULGULAR: Calismaya 97'si (%65,1) erkek ve 52'si (%34,9) kadin
olmak Ulzere toplam 149 hasta dahil edildi. Hastalarin yas orta-
lamasi 67,6+£15,1 idi. Bilgisayarli tomografide (BT) pulmoner
tutulum incelendiginde, hastalarin %35,6'sinda (n=53) 1 lob,
%22,1'inde (n=33) 2 lob, %10,1'inde (n=15) 3 lob, %5,4'iinde
(n=8) 4 lob ve %13,4'inde (n=20) 5 lob tutulumu bulunuyor-
du. Hastalarin %16,8'inde (n=25) gecen bir yil icinde pndmoni
nedeniile hastaneye yatis 0ykulsu, %5,4'tinde (n=8) immunsup-
resif tedavi alma 6ykust bulunmakta idi. Degiskenler arasindaki
korelasyon iliskisi incelendiginde; yatis glin sayisi ile CRP/albi-
min diizeyi arasinda zayif diizeyde pozitif korelasyon (r=0,197,
p=0,028) saptandi ancak yatis glin sayisi ile sodyum arasinda
herhangi bir korelasyon saptanmadi.

SONUC: Toplumda gelisen pndmoni hem is glcl kaybina se-
bep olmasi hem de mortal seyredebilmesi nedeniile dnemli bir
hastaliktir. Hastanede yatis siiresinin baz alindigi calismamizda
hiponatreminin yatis stiresine etki etmedigi fakat CRP/albiimin
dlzeyi ile yatis suresi arasinda pozitif korelasyon oldugu gos-
terilmistir. Bu calisma, CRP/alblmin oraninin hastanede kalis
stiresini 65ngdrmede yardimci olabilecegini gdstermistir.

ANAHTAR KELIMELER: CRP/albiimin, pnémoni, sodyum, hos-
pitalizasyon.
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ABSTRACT

OBJECTIVE: Community-acquired pneumonia (CAP) is a major
cause of hospitalizations, increased healthcare costs, lost work-
days, and mortality worldwide. Hyponatremia, a common
electrolyte disorder in patients with CAP, has been indepen-
dently associated with increased mortality. mortality. The CRP/
albumin ratio is a sensitive marker in many diseases, including
malignancies, cardiovascular diseases, infections, and autoim-
mune diseases. This study aimed to investigate the role of se-
rum sodium levels and the CRP/albumin ratio in predicting the
length of hospital stay in patients hospitalized for CAP.

MATERIAL AND METHODS: The files of medical records admit-
ted to Kiitahya Health Sciences University Faculty of Medicine,
Department of Chest Diseases between 01.10.2021-30.09.2022
with a diagnosis of CAP were retrospectively reviewed electro-
nically, and socio-demographic characteristics and laboratory
data were recorded.

RESULTS: A total of 149 patients, 97 males (65.1%) and 52 fe-
males (34.9%), were included in the study. The mean age of the
patients was 67.6 = 15.1 years. When pulmonary involvement
was analyzed on thoracic computed tomography (CT), 35.6%
(n=53) had 1 single-lobe involvement, 22.2% (n=33) had 2
lobes, 10.1% (n=15) had 3 lobes, 5.4% (n=8) had 4 lobes, and
13.4% (n=20) had 5 lobes. 16.8% (n=25) of the patients had a
history of hospitalization due to pneumonia in the previous
year, and 5.4% (n=8) had a history of immunosuppressive treat-
ment. When the correlation relationship between the variables
was examined, a weak positive correlation (r=0.197, p=0.028)
was found between length of hospital stay and the CRP/albu-
min ratio, but no correlation was identified between the num-
ber of hospitalization days and sodium.

CONCLUSIONS: Community-acquired pneumonia is an im-
portant disease because it causes both loss of labor force and
mortality. In our study, which was based on the duration of hos-
pitalization, it was shown that hyponatremia was not associa-
ted with, but there was a positive correlation between the CRP/
albumin ratio and the duration of hospitalization. This study su-
ggests that the CRP/albumin ratio may be helpful in predicting
length of hospital stay.

KEYWORDS: CRP/albumin, pneumonia, sodium, hospitalizati-
on.

Kiitahya Saglik Bilimleri Universitesi Tip Fakdiltesi, Gogiis Hastaliklar Ana Bilim Dali

E-mail: ilknur_can89@hotmail.com

Orcid No (Sirasiyla): 0000-0002-0227-9215, 0000-0002-7150-5933, 0000-0002-5677-7842, 0009-0007-5993-0308,
0009-0005-2603-5142, 0009-0004-3479-6577, 0009-0009-0743-2408
Etik Kurul / Ethical Committee: Kiitahya Saglik Bilimleri Universitesi Etik Kurulu (14.09.2022/9-10).



242
INTRODUCTION

Community-acquired pneumonia (CAP) ac-
counts for a significant proportion of physician
admissions, treatment costs, labor force losses,
and deaths worldwide. According to the Turkish
Ministry of Health's 2020 health statistics year-
book, 6% of deaths were caused by pneumonia.
In the same year, the Turkish Statistical Institute
reported this rate as 3% in Organization for Eco-
nomic Co-Operation and Development (OECD)
countries (1). There is growing evidence that
sodium disorders themselves have deleterious
effects on physiologic functions. Hyponatre-
mia is an electrolyte disorder seen in patients
admitted to the hospital for various reasons. In
patients with CAP, hyponatremia is common
and is independently associated with mortality
(2). Additionally, infections of the lung, such as
pneumonia, might lead to syndrome of inap-
propriate antidiuresis and thus hyponatremia.
Hypernatremia, on the other hand, is related to
hyperosmolality and thus an increased sense of
thirst. It usually develops in patients with dis-
turbance of thirst sensation, no access to free
water, or inability to drink autonomously (3). On
this account, patients with severe pneumonia
are at risk of developing hypernatremia. C-rea-
ctive protein (CRP) and serum albumin are wi-
dely utilized biomarkers in clinical practice. CRP,
an acute phase protein, is used as a prognostic
and follow-up test in patients with infection.
Studies have concluded that CRP is useful in
the diagnosis and follow-up of CAP (4). Serum
albumin serves as an indicator of nutritional
status and systemic inflammation. Albumin is a
substance that increases during inflammation,
and low levels of albumin (hypoalbuminemia)
are linked to the body's response to infections
(5). Hypoalbuminemia has been associated
with poor outcomes in various critical illnesses.
The CRP/albumin ratio integrates these two
parameters, offering a combined assessment
of inflammation and nutritional status. Stu-
dies have found that the CRP/albumin ratio is
a more sensitive marker in many diseases, inc-
luding malignancies, cardiovascular diseases,
infections, and autoimmune diseases (6). Loo-
king at studies conducted on other diseases, a
systematic review found that the CRP/albumin

ratio showed a positive correlation with hospi-
tal stay duration, disease severity, and mortality
(7). In a recent study, the CRP/albumin ratio is
a useful postoperative adjunct in predicting
surgical site infection postoperatively at 24
and 48 hours postoperatively (8). Furthermore,
studies have demonstrated a higher CRP/albu-
min ratio in children with severe pneumonia
compared to those with mild pneumonia (9).
In a study, the C-reactive protein-albumin ratio
was found to be a reliable prognostic marker
for predicting 30-day mortality in CAP patients
presenting to the emergency department (10).
While the CRP/albumin ratio's role in CAP has
been less extensively studied, its use has the
potential to improve clinical decision-making
and patient outcomes. In this study, we aimed
to investigate the role of sodium level and CRP/
albumin ratio in predicting the length of hos-
pitalization in patients hospitalized with CAP.

MATERIALS AND METHODS

Our study was conducted in the Chest Disea-
ses Clinic of Kiitahya Health Sciences University
Faculty of Medicine, Evliya Celebi Training and
Research Hospital. Between 01.10.2021 and
30.09.2022, the data of all patients admitted to
the chest diseases service with a diagnosis of
CAP from the emergency department or chest
diseases outpatient clinic were recorded ret-
rospectively. All patients admitted within one
year were included in the study, and the samp-
le size constituted the entire population. Con-
sequently, we conducted no power analysis.

Patients were evaluated based on the Tur-
kish Thoracic Society guidelines. Patients who
came to the emergency department or chest
diseases outpatient clinic of our hospital with
pneumonia symptoms such as coughing, ph-
legm, and chest pain and had pneumonia sy-
mptoms such as fever or hearing crackles du-
ring a physical examination and radiological
infiltration were included in the evaluation.

We used the thoracic computed tomography
(CT) data for the radiological evaluation, such as
fever and biological evaluation. We performed
thoracic computed tomography scans using a
128-slice multidetector CT scanner (GE Revolu-
tion Evo 128, GE Healthcare). Chest physicians



performed the radiological evaluation. Patients
over the age of 18 who were diagnosed with
CAP and received outpatient treatment were
excluded from the study, whereas patients who
received inpatient treatment were included.
Patients who had a hospital stay of less than
24 hours, died within 24 hours of being ad-
mitted, received known dietary supplements,
or received albumin replacement during their
hospitalization were not included in the study.

We obtained laboratory values by testing blo-
od samples from patients using a Beckman
Coulter AU480 autoanalyzer device. The study
included blood samples taken from patients
during their initial hospital visit. We recorded
the laboratory values of the patients at the
time of hospitalization and the number of days
they were hospitalized in our hospital's compu-
ter-based system. The data obtained from this
system included laboratory values, comorbid
diseases, and clinical results for the patients.
Comorbid diseases were divided into cardio-
vascular system diseases, respiratory system
diseases, endocrine system diseases, malignan-
cy, renal diseases, and other diseases. The CRP/
albumin ratio was calculated by dividing the
CRP concentration (mg/L) by the serum albu-
min concentration (g/L). Laboratory data were
analyzed separately according to age groups.

Ethical Committee

Our study was approved by Kitahya He-
alth Sciences University, Faculty of Medicine,
Non-Interventional Clinical Research Ethics
Committee, with the decision number 2022/09-
10, dated 14.09.2022. The study was designed
in accordance with the Declaration of Helsinki.

Statistical Analysis

The analysis of the study data was performed
using the IBM SPSS 25.0 statistical package
program (IBM SPSS Corp.; Armonk, NY, USA).
Frequency distributions and percentages
were calculated for descriptive analyses, me-
ans were expressed as standard deviations,
and medians as minimum-maximum values.
The compatibility of continuous variables with
normal distribution was analyzed by Kolmogo-
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rov-Smirnov and Shapiro-Wilk tests. Since the
measurement values between groups did not
conform to normal distribution, the Mann-W-
hitney U test was used for two independent
groups, and the Kruskal-Wallis test was used
for more than two independent groups. In
comparisons that were statistically significant
in the Kruskal-Wallis test, the Mann-Whitney U
test was used as a post-hoc analysis, and Bon-
ferroni correction was applied. The correlation
relationship between the data was evaluated
by the Spearman correlation test. The stren-
gth of correlation is considered weak at 0-0.2,
weak-moderate at 0.3-0.5, moderate at 0.6-0.7,
and very strong at 0.8-1 (11). Statistical signi-
ficance was accepted as a p-value below 0.05.

RESULTS

Our study included a total of 149 patients,
with 97 (65.1%) males and 52 (34.9%) fema-
les. The average age of the patients ranged
from 67.6 to 15.1 years. The mean length
of hospital stay was 8.3 + 7.9 days, the me-
dian number of hospitalization days was 7
(min=1, max=61), and 13 (8.7%) of the patients
died due to pneumonia. The table (Table 1)
displays some characteristics of the patients.
When looking at the patients' other health
issues, 67.1% (100 patients) had heart prob-
lems, 37.6% (56 patients) had lung prob-
lems, 36.2% (54 patients) had hormone-re-
lated issues, 20.1% (30 patients) had cancer,
11.4% (17 patients) had brain problems,
and 8.1% had kidney problems (Figure 1).
The mean and median values of the labo-
ratory variables of the patients in the study
group are presented in table (Table 2).

Table 1: Some characteristics of the patients in the study group

Percent
(%)

Number (n)

Gender

Male 97 65.1

Female 52 349

Age

Younger 65 51 342

65-74 50 33.6

75 years and older 48 322

Discharge status

Discharge 136 91.3

Ex 13 8.7

Requirement for mechanical ventilation

Absent 133 89.3

Present 16 10.7
i ion due to ia in the past year

Absent 124 83.2

Present 25 16.8
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Figure 1: Distribution of comorbidities accompanying patients
in the study groupDistribution of comorbidities accompanying
patients in the study group

Table 2: Distribution of median values of laboratory variables

Median (min-max)

Eosinophil (mm3)
Eosinophil %

Urea (mg/dl)
Creatinine (mg/dl)
GFR (ml/dk/1.73m?)
Sodium (mmol/L)
Albumin (g/L)

Total protein (g/L)
CRP (mg/L)
Procalcitonin (ug/L)
pH

Base Excess

Lactate (mmol/L)
CRP/Albumin

0.04 (0-2.96)
0.4 (0-11.5)
47 (10-174)
1.03 (0.43-4.89)
71 (12-133)
138 (121-151)
317 (17.1-47)
62 (0.6-73)
108 (1-436)
0.56 (0.01-15.02)
7.4 (7.12-7.55)
1.15 (-11.2-18)
15 (03-5.7)
3.43 (0.02-15.57)

(GFR: glomerular filtration rate, CRP: C-reaktive protein)

When the correlation relationship between the
variables was analyzed, it was found that the-
re was a weak positive correlation between the
number of hospitalization days and CRP/albu-
min ratio (r=0.197,p=0.028), a weak positive cor-
relation with creatinine level (r=0.184, p=0.026),
a weak negative correlation with albumin (r=-
0.271, p=0.002), a weak negative correlation
with pH(r=-0.225,p=0.014),and aweak negative
correlation with base deficit (r=-0.187, p=0.045).
There were weak-moderate negative corre-
lations between the CRP/albumin ratio and
eosinophil count (r=-0.350, p=0.004), a weak
positive correlations with creatinine (r=0.265,
p=0.003), a weak negative correlation with GFR
(glomerular filtration rate) (r=-0.195, p=0.030),
a weak-moderate positive correlation with
procalcitonin value (r=0.325, p=0.047), a we-
ak-moderate negative correlation with base
deficit (r=-0.361, p=<0.001), and a weak po-
sitive correlation with lactate value (r=0.243,
p=0.018). A statistically significant weak ne-
gative correlation was found between so-
dium value and creatinine value (r=-0.167,
p=0.044), and a statistically significant weak
negative correlation was identified betwe-
en pH value (r=-0.187, p=0.045) (Table 3).

Table 3: Number of hospitalization days, CRP/Albumin ratio
and sodium levels correlation of with other variables

Number of

hospitalization days CRP/Albumin Sodium
Number of
oer r 0,197 40,033
hospitalization ; 028" 0694
days
I r 0197 - 0.028
CRP/Albumin , oonae . ppad
I r -0.033 0.028 -
Sodium (mmol/L)  © 0604 0 75e .
Age r 0.041 -0.152 0.073
8 p 0.623 0.090 0.385
— LT -0.020 -0.257 0.124
Eosinophil (mm?) 0.809 0.004* 0.137
- r -0.040 -0.350 0.129
Eosinophil % p 0.627 <0.001* 0123
r 0105 0.166 0.077
Urea (mg/d1) p 0.208 0.066 0.357
. r 0.184 0265 -0.167
Creatinine (mg/dl) 0.026* 0.003* 0.044*
r -0.157 -0.195 0.126
GFR p 0.057 0.030* 0.130
I r -0271 -0.464 -0.121
Albumin (g/L) p 0.002* <0.001* 0.179
) r -0.116 -0.266 -0.184
Total protein (g/L) 0.423 0.062 0.202
r 0.074 0981 -0.005
CRP (mg/L) p 0371 <0.001* 0.955
Procalcitonin r 0.108 0325 -0.053
(ug/L) p 0.500 0.047* 0741
- r -0.225 -0.099 -0.187
p 0.014* 0328 0.045*
Base Excess r -0.187 -0.361 -0.018
p 0.045* <0.001* 0853
r 0.091 0243 0.110
Lactate (mmol/L) 0.343 0.018* 0.254

(#Spearman Correlation test. r=Correlation Coefficient) (GFR: glomerular filtration rate, CRP: C-reaktive protein)
*p < 0.05 was considered statistically significant.

When the relationship between the number of
hospitalization days and some categorical vari-
ables was analyzed, it was found that patients
who died had more hospitalization days than
patients who were discharged (p=0.005), pa-
tients who needed mechanical ventilation had
more hospitalization days than patients who
did not need mechanical ventilation (p<0.001),
and patients who did not receive immuno-
suppressive therapy had more hospitalization
days than patients who received immunosup-
pressive therapy (p=0.024). There was a sta-
tistically significant relationship between the
CRP/albumin ratio and age groups (p=0.013).
The follow-up analysis showed that the dif-
ference came from the group under 65 years
old and the group aged 65-74, with CRP/albu-
min levels being higher in the group under 65
compared to the group aged 65-74 (Table 4).
Table 4: . The relationship between the number of hospitali-

zation days, CRP/Albumin ratio and Sodium levels with some
variables

Number of
hospitalization
days

CRP/Albumin Sodium

Median (min-max) Median (min-max)  Median (min-max)

Gender

Male 3.65 (0.06-15.57) 139 (121-151) 7 (1-61)
Female 2.49 (0.02-10.94) 138 (128-148) 6 (1-39)
Zp -1.783; 0.075 -0.044; 0.965 -1.119; 0.263
Age

Younger 65 441 (0.26-15.57) 138 (128-148) 6 (1-61)
65-74 2.99 (0.02-10.94)> 138 (121-146) 7 (1-21)
75 years and older 2.75 (0.06-13.95)c 140 (123-151) 6 (1-39)
H;p 8.636; 0.013** 2.212;0.331 1.067; 0.586
Discharge status

Discharge 3.31(0.02-15.57) 138 (121-151) 6 (1-40)
Ex 3.75 (0.19-12.67) 140 (128-146) 14 (1-61)
Zp -1.374;0.169 -1.422;0.155 -2.795; 0.005*
Mechanical ventilation

Absent 3.41(0.02-15.57) 138(121-148) 6 (1-40)
Present 3.75 (0.19-12.67) 141 (128-151) 12 (1-61)
Zp -0.562; 0.574 -1.357;0.175 -3.522;<0.001*
Pneumonia in the past year

Absent 3.22(0.02-15.57) 139 (121-151) 7 (1-61)
Present 3.69 (0.26-12.67) 138 (121-144) 6 (1-31)
Zyp -0.117; 0.907 -0.871; 0.384 -0.319; 0.750

(Z: Mann Whitney U Test, H: Kruskal Wallis Test.) *p < 0.05 was considered statistically significant.
** Group from which significance originated: a-b



DISCUSSION

Pneumonia developing in the community is an
important health problem. There are various
conditions that affect the course of the disea-
se. Among these conditions, there are various
laboratory values. These values are parame-
ters used in pneumonia severity classificati-
on or patient follow-up. In addition, CAP is an
important cause of mortality and morbidity.
Various studies have reported mortality rates
ranging from 10% to 30% on average (12-14).
In a study by Hosgun et al. (13), the reason for
the high mortality rate was thought to be the
inclusion of intensive care unit hospitalizations
in the study. In our study, the mortality rate was
found to be 8.7% because only patients hospi-
talized in the ward were included, and those
hospitalized in intensive care were not inclu-
ded. Albumin was found to be associated with
mortality in infectious diseases. A study with
over thirty thousand patients examined albu-
min levels at the time of admission and found
that hypoalbuminemia was associated with
both short-term and long-term mortality. In
addition, in this study, it was found that both
short-term and long-term survival were better
in patients with hypoalbuminemia at admissi-
on and normalized albumin levels before disc-
harge compared to patients with hypoalbumi-
nemia before discharge (5). A study comparing
pneumonia pathogens found no correlation
between CRP values and hospital stay lengths
(15).In a study, older patients (over 65) who had
a high CRP/albumin ratio when they were first
admitted to the hospital were found to have a
higher risk of dying, and this was linked to very
high CRP levels and very low albumin levels in
those who died (16). In another study involving
11,832 patients admitted to the intensive care
unit, a cut-off was determined for the CRP/al-
bumin ratio in the 30-day and 1-year period,
and it was found that mortality was higher in
the group with a high CRP/albumin ratio (17).
We found no effect of the CRP/albumin ratio on
the mortality status of the patients in our study.

We think that our study is important because
the studies in the literature are mostly related
to mortality, and there is no study investigating
CRP/albumin value, sodium value, or hospitali-
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zation duration. Our study revealed a weak po-
sitive correlation between the number of hos-
pital days and the CRP/albumin ratio, likely due
to albumin. In addition, according to the Infec-
tious Disease Society of America (IDSA), there is
a risk of nosocomial infection in patients hospi-
talized for more than 48 hours (18). While pro-
longed hospitalization poses a risk of new infe-
ctions, reducing the duration of hospitalization
is considered crucial. In a study conducted in
2009, the length of hospitalization of patients
hospitalized with a diagnosis of CAP was found
to be 11.3 days, and both ward and intensive
care unit hospitalizations were included in this
study (19). In a study conducted on soldiers, the
duration of hospitalization of patients hospitali-
zed with a diagnosis of CAP was found to be 11
+ 5.2 (20). We found that the mean duration of
hospitalization in our study was 8.3 days. We be-
lieve that the shorter length of hospitalization
in our study compared to other studies is due to
the exclusion of intensive care hospitalizations.

Various studies have indicated that hyponat-
remia is an independent risk factor for in-hos-
pital mortality, prolonged hospitalization, and
increased morbidity in patients hospitalized
with pneumonia. In patients with pneumonia,
hyponatremia is particularly common, with an
incidence of up to 30%, and it is independently
associated with mortality (2). In a study, it was
shown that hyponatremia levels of patients
with hyponatremia and hospital admission for
various reasons were associated with one-year
mortality rate and re-hospitalization rates (21).
In a study by Miiller et al. (14), it was found that
there was a relationship between hyponatre-
mia and hospital mortality due to pneumonia,
but it was reported that no finding was found
that hyponatremia level prolonged the durati-
on of intensive care unit admission and hospi-
tal stay. Another study also found that patients
with low sodium levels at admission stayed in
hospital longer (22). In a retrospective study
conducted at two centres, it was found that
hyponatraemia detected at baseline was as-
sociated with longer hospital stays and higher
mortality compared to hypernatraemia (23). In
a prospective study that included all hospitali-
sed patients, dysnatremia was independently
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associated with poor outcomes. Hypernatre-
mia developing after correction of hyponatre-
mia and persistent hypernatremia were found
to be strong risk factors for mortality (24). No
study has been found that evaluates both the
CRP/albumin ratio and hyponatraemia toget-
her. Our study confirmed the literature's fin-
dings that hyponatremia affects hospital stay
duration but not mortality. We believe our
patient population and the endemic chara-
cteristics of our region may play a role in this.

Our study has several limitations. We obtained
the patient records from the electronic databa-
se because our study plan was retrospective.
The retrospective nature of the study design is
one of the limitations of the study. In addition,
during the pandemic, clinics other than chest
disease also followed up on patients. Althou-
gh our study was conducted in the only sta-
te hospital in our region, it may not represent
the whole population because only patients
hospitalized in the chest diseases clinic were
included. Magnesium levels were measured
in patients while they were lying down, and
patients without magnesium were not inclu-
ded. This limitation may have caused bias in
the selection. In our study, we planned to per-
form advanced statistical analyses to evaluate
the effects of CRP/albumin ratio and sodium
levels on the length of hospital stay. Although
ROC curve analysis is suitable for binary outco-
me variables, our primary outcome was a con-
tinuous variable (length of stay), making this
method not directly applicable. We attempted
ROC analysis for binary outcomes such as mor-
tality and mechanical ventilation requirement;
however, due to the limited number of events
in these groups (e.g., only 13 patients died), me-
aningful results could not be obtained. Similar-
ly, multivariate linear regression modeling was
conducted to explore the predictors of length
of hospital stay. Yet, the highly skewed distribu-
tion of hospitalization days and the presence
of multicollinearity between predictor variab-
les resulted in low explanatory power (R? and
non-significant findings. The inability to per-
form advanced statistical analyses in our study
is a significant methodological limitation. Con-
sidering the lack of statistical robustness, the-
se analyses were not included in the final ma-

nuscript. We need to plan prospective studies
with larger patient populations in this regard.

CAP is an important disease because it leads to
loss of the labor force and can be fatal. In our
study, which was based on the duration of hos-
pitalization, it was shown that hyponatremia did
not affect the duration of hospitalization, but as
the CRP/albumin ratio increased, the duration
of hospitalization prolonged, and there was a
weak positive correlation between these two.
The CRP/albumin ratio, as an easily obtainable
and cost-effective laboratory parameter, may
have practical utility in clinical decision-ma-
king regarding the management and prognosis
of pneumonia patients. Given its reflection of
both inflammatory burden and nutritional sta-
tus, this ratio can offer a more integrated assess-
ment compared to CRP or albumin levels alone.
In our study, we observed that a higher CRP/al-
bumin ratio was weakly correlated with longer
hospital stay, suggesting its potential as an ear-
ly indicator of disease severity and healthcare
resource utilization. As a result of this study, the
CRP/albumin ratio, when evaluated together
with other findings and laboratory values, may
be helpful in predicting the length of hospital
stay. There are several scoring systems used in
the diagnosis of pneumonia. The CRP/albumin
ratio should be considered for integration into
existing clinical scoring systems due to its ease
of access and cost-effectiveness. The CRP/albu-
min ratio needs to be evaluated in prospective,
large-scale studies. We need multicenter stu-
dies that incorporate clinical scoring and other
acute phase reactants to enhance the efficacy.
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OZET

AMAG: Yiksek rakim nazal fizyopatolojiyi etkiler, ancak rakimin
septorinoplasti sonuglari ile iliskisini arastiran bir calisma yok-
tur. Bu nedenle, bu 6n calismanin amaci yiksek rakimin septo-
rinoplasti sonrasi diisik memnuniyet ile iliskili olabilecegi hipo-
tezini test etmektir.

GEREG VE YONTEM: Septorinoplasti yapilan toplam 32 olgu
(675 m'de yasayan 16 ve 1083 m'de yasayan 16) demografik ve
klinik verileri agisindan karsilastirildi. Iki grup yas, cinsiyet, kilo,
boy, viicut kitle indeksi (VKI), egitim dlzeyi, calisma durumu,
medeni durum, egitim dizeyi, sigara icme orani ve ameliyat
sonrasi donem gibi potansiyel etki faktorleri agisindan eslestiril-
di. Bu sekilde sadece rakimin etkisi gdzlemlenmeye calisiimistir.
Septorinoplasti ile ilgili memnuniyeti 6l¢mek icin Rinoplasti So-
nu¢ Degerlendirme (RSD) anketi kullanildi.

BULGULAR: iki grup yas (p=0,669), cinsiyet (p=1,0), kilo
(p=0,626), boy (p=0,119), VKI (p=0,911), egitim dlizeyi (p=0,433),
calisma durumu (p=0,685), medeni durum (p=0,704), sigara
icme orani (p=0,704) ve ameliyat sonrasi ddnem (p=0,985) a¢lI-
sindan benzer sonuglar gosterdi. ROE anketi skorlari agisindan,
farkh rakimlardaki iki grup arasindaki istatistiksel karsilastirma
benzerlik gésterdi (p=0,518).

SONUC: Sonug olarak, bu 6n ¢alismanin sonuglari septorinop-
lasti sonuclariile rakim arasinda bir iliski olmadigini gostermek-
tedir. Calismanin kisithhklar géz 6niinde bulundurulmali ve bu
konuda daha ileri calismalar yapilmahdir.

ANAHTAR KELIMELER: Septorinoplasti, Rakim, Hasta memnu-
niyeti.
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ABSTRACT

OBJECTIVE: High altitude is known to influence nasal physio-
logy; however, no study has directly evaluated its relationship
with septorhinoplasty outcomes. The objective of this prelimi-
nary study was to test the hypothesis that living at higher al-
titudes may be associated with reduced satisfaction following
septorhinoplasty.

MATERIAL AND METHODS: Thirty-two patients who un-
derwent septorhinoplasty were evaluated: 16 residing at 675 m
and 16 at 1083 m. The groups were matched for potential con-
founding factors including age, sex, weight, height, body mass
index (BMI), educational status, employment, marital status,
smoking habits, and postoperative follow-up duration. Patient
satisfaction was assessed using the Rhinoplasty Outcomes Eva-
luation (ROE) questionnaire.

RESULTS: The two groups showed similar results in terms of age
(p=0.669), gender (p=1.0), weight (p=0.626), height (p=0.119),
BMI (p=0.911), education level (p=0.433), employment status
(p=0.685), marital status (p=0.704), smoking rate (p=0.704), and
postoperative period (p=0.985). In terms of ROE questionnaire
scores, the statistical comparison between the two groups at
different altitudes showed similarity (p=0.518).

CONCLUSIONS: In conclusion, the results of this preliminary
study show no correlation between septorhinoplasty outcomes
and altitude. The limitations of this study should be considered,
and further research is needed in this area.

KEYWORDS: Septorhinoplasty, Altitude, Patient satisfaction.
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INTRODUCTION

Septorhinoplasty is one of the most com-
monly performed surgical procedures worl-
dwide, aiming to provide both functional and
aesthetic improvements. This operation en-
hances nasal airflow, cosmetic satisfaction,
sleep quality, and overall quality of life (1-4).
Nevertheless, a subset of patients report dis-
satisfaction after surgery (5). While the positive
effects of septorhinoplasty are well established,
it remains essential to identify potential factors
that may reduce postoperative satisfaction.

Several risk factors have been reported, inclu-
ding postoperative pain, unsatisfactory cos-
metic or functional outcomes, and unrealis-
tic preoperative expectations (6,7). However,
other possible contributors to dissatisfaction
remain underexplored. High altitude is recog-
nized as an important environmental factor
affecting nasal physiology. Individuals at ele-
vated altitudes frequently experience epistaxis
and nasal obstruction (8). Furthermore, stu-
dies have demonstrated that nasal nitric oxide
levels decrease at high altitude, even under
favorable climatic conditions (9), and mucoci-
liary clearance becomes impaired (10). These
findings suggest that altitude could influen-
ce patient satisfaction after septorhinoplasty.

Based on this background, the present study
was designed to investigate whether alti-
tude has an impact on septorhinoplasty
outcomes, with the hypothesis that pa-
tients living at higher elevations may expe-
rience reduced postoperative satisfaction.

MATERIALS AND METHODS

This preliminary comparative study was con-
ducted retrospectively on patients who un-
derwent septorhinoplasty and resided at dif-
ferent altitudes. Participants were informed
about the study and invited to take part throu-
gh face-to-face interviews. Those who provi-
ded written informed consent were included.
During the interviews, a structured question-
naire was completed to collect demographic
and clinical information, including age, sex,
weight, height, time since surgery, and emp-
loyment status. Postoperative satisfaction was
assessed using the validated Rhinoplasty Out-
comes Evaluation (ROE) questionnaire, which

consists of six items addressing both functio-
nal and cosmetic aspects of nasal surgery (11).
Higher scores indicate greater satisfaction.
Surgical procedures were performed using
the open rhinoplasty technique (12). Bilateral
spreader grafts were placed, and L-strut sep-
torhinoplasty was applied for correction of
[-shaped crooked nose deformities (13). To ma-
intain sample homogeneity, patients with C- or
S-shaped deformities, revision cases, pediatric
(<16 years) or geriatric (>64 years) patients,
and those with psychiatric or cooperation di-
sorders were excluded. In addition, patients
with less than three months of follow-up were
not included, as a three-month period has
been shown to reflect one-year outcomes (14).
After applying these criteria, 32 patients (16
residing at 675 m and 16 at 1083 m), all aged
between 18 and 64 years, undergoing primary
rhinoplasty for I-shaped crooked nose de-
formity, were included. The two groups were
matched for age, sex, weight, height, body
mass index (BMI), educational level, marital
status, smoking status, and postoperative pe-
riod to isolate the effect of altitude (15-19).

Ethical Committee

The study was approved by the Ethics Com-
mittee of Diyarbakir Gazi Yasargil Training and
Research Hospital (02.10.2024, No. 195).and
written informed consent was obtained from
all participants. The research was conducted
in accordance with the Declaration of Helsinki.

Statistical Analysis

Data were analyzed using IBM SPSS v27.0.
The Shapiro-Wilk test was applied to assess
the normality of continuous variables. Nor-
mally distributed data were compared using
parametric tests, while non-normally distri-
buted data were analyzed using nonpara-
metric tests. Continuous variables are pre-
sented as mean + SD (range), and categorical
data as number and percentage. A p-value
<0.05 was considered statistically significant.

RESULTS

A total of 32 patients who underwent septor-
hinoplasty for I-shaped crooked nose deformity
were analyzed (23 females and 9 males; mean
age 30.13 £ 6.11 years). The demographic and



clinical characteristics of all participants are
presented in Table 1. When comparing the
two groups by altitude (675 m vs. 1083 m), no
statistically significant differences were found
in terms of age (p=0.669), sex (p=1.0), weight
(p=0.626), height (p=0.119), BMI (p=0.911),
educational level (p=0.433), employment sta-
tus (p=0.685), marital status (p=0.704), smoking
status (p=0.704), or postoperative follow-up
period (p=0.985).Similarly, analysis of ROE qu-
estionnaire scores revealed no significant diffe-
rence between the groups (p=0.518), indicating
comparable postoperative satisfaction regard-
less of altitude (Table 2).

Table 1: Demographic characteristics of all participants (n=32)

Age, years 30.13%6.11 (22-45)
Female/male, n 23/9

Weight, kg 66.50£9.94 (52-90)
Height, m 1.6820.7 (1.56-185)
BMI, kg/m? 23.57+2.73 (18.34-32.05)
University/high school, n 23/9
Working/non-working, n 24/8
Married/single, n 10/22

Smoker/non-smoker 10/22
Postoperative period, years 3.301.49 (0.5-5.0)
ROE questionnaire 16.88+5.35 (5-24)

ROE: the rhinoplasty outcomes evaluation; The data were given as meantstandard deviation (min.-max.) or numbe

o

Table 2: Statistical comparisons between cases living different
altitudes (675 m versus 1083 m)

675 m (n=16) 1083 m (n=16) p
Age, years 29.75£6.42 (22-45) 30.50£5.96 (23-44) 0.669°
Female/male, n 11/5 12/4 1.00

Weight, kg 65.63£11.19 (52-90) 67.38+8.79 (52-85) 0.626¢
Height, m 1.66£0.08 (1.56-1.85) 1.69+0.06 (1.58-1.80) 0119
BMI, kg/m? 23.63+3.08 (19.57-32.05) 23.52+2.43 (18.34-27.24) 0.911¢
University/high school, n 10/6 13/3 0.4330
Working/non-working, n 13/3 11/5 0.6850
Married/single, n 4/12 6/10 0.704>
Smoker/non-smoker, n 6/10 4/12 0.704>
Postoperative period, months 3.31#1.35 (1-5) 3.29£1.66 (0.5-5) 0.9852
ROE i i 16.25+5.31 (8-24) 17.50+5.49 (5-24) 0.518¢

ROE: the rhinoplasty outcomes evaluation; The data were given as meantstandard deviation (min.-max.) or number
().
a:Mann-Whitney U test; b: Fisher's exact test; c: Student's t-test.

DISCUSSION

This preliminary comparative study evaluated
the potential association between altitude and
septorhinoplasty outcomes, as measured by
the ROE questionnaireThe statistical analysis
revealed no significant differences in postope-
rative satisfaction between patients residing
at 675 m and those at 1083 m, suggesting that
altitude does not influence surgical findings.

Previous research has demonstrated that alti-
tude exerts several effects on nasal physiology.
High-altitude exposure has been linked to inc-
reased epistaxis and nasal obstruction (8), dec-
reased nasal nitric oxide levels (9), and impaired
mucociliary clearance (10). Furthermore, high
altitude has been associated with subjective
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nasal congestion (20), although some studies
have reported no effect on nasal airway resis-
tance (20,21). While these findings confirm
the impact of altitude on nasal physiology, the
present study suggests that such physiological
changes do not translate into reduced posto-
perative satisfaction after septorhinoplasty.
Several factors may explain this outcome.
The use of standardized surgical techniqu-
es, careful patient selection, and the matc-
hing of demographic and clinical variables
likely minimized potential confounding inf-
luences. Despite these strengths, limitations
must be acknowledged. The small sample size
reduces statistical power, and the compari-
son was limited to two altitude levels, whi-
ch limits the generalizability of the findings.

Nonethelesshis study is the first to investiga-
te the relationshipbetween altitude and sep-
torhinoplasty satisfaction. While it did not
demonstrate an association, it provides an im-
portant foundation for future research. Larger
studies across a broader range of altitudes are
necessary to confirm or refute these findings.

Theresults of this preliminary study indicate that
altitude does not significantly influence posto-
perative satisfaction in patients undergoing
septorhinoplasty. Although no association was
found, the study’s small sample size and limited
altitude range should be considered when in-
terpreting the findings. Future large-scale stu-
dies including more diverse altitude levels are
warrantedto further clarify this relationship.

REFERENCES

1. Luong KP, Slijper HP, Stubenitsky B, et al. Changes
in patient-reported satisfaction and quality-of-life 6
months after rhinoplasty. J Plast Reconstr Aesthet Surg.
2024;91:325-34.

2. Carrie S, O'Hara J, Fouweather T, et al. Clinical effecti-
veness of septoplasty versus medical management for
nasal airways obstruction: multicentre, open label, ran-
domised controlled trial. BMJ. 2023;383:e075445.

3. Correa EJ, Conti DM, Moreno-LunaR, et al. Role of nasal
surgery in adult obstructive sleep apnea: A systematic re-
view. Sleep Sci. 2024;17(3):310-21.

4. Chen K, Zhou L. The effect of functional rhinoplasty
on quality of life: A systematic review and meta-analysis.
Aesthetic Plast Surg. 2024;48(5):847-54.



251

5. Ghorbani F, Ahmadi H, Davar G. Patient dissatisfaction
following rhinoplasty: a 10-year experience in Iran. Maxil-
lofac Plast Reconstr Surg. 2023;45(1):7.

6. Zhang K, Deane EC, Becker DG. Persistent cosmetic dis-
satisfaction in rhinoplasty & management of the difficult
patient. Plast Aesthet Res. 2024;11:23.

7. Avcu M, Metin M. Evaluation of the relationship betwe-
en patient expectation, patient expectation coverage ra-
tes and patient satisfaction in open primary septorhinop-
lasty surgery: a prospective randomized study. Eur Arch
Otorhinolaryngol. 2021;278(7):2337-46.

8. Cingi C, Erkan AN, Rettinger G. Ear, nose, and thro-
at effects of high altitude. Eur Arch Otorhinolaryngol.
2010;267(3):467-71.

9. Altundag A, Salihoglu M, Cayonu M, et al. The effect of
high altitude on nasal nitric oxide levels. Eur Arch Otorhi-
nolaryngol. 2014;271(9):2583-6.

10. Datta R, Panwar SS. Impact of nasal symptoms on the
quality of life of fresh inductees in high altitude. Med J
Armed Forces India. 2008;64(3):214-17.

11. Celik M, Altintas A. The Turkish version of the rhinop-
lasty outcomes evaluation questionnaire: Validation and
clinical application. Balkan Med J. 2019;36(2):129-33.

12. Baser E, Kocag6z GD, Calim OF ve ark. Assessment
of patient satisfaction with evaluation methods in
open technique septorhinoplasty. J Craniofac Surg.
2016;27(2):420-24.

13. Apaydin F, Garcia RFF, Tas V. L-strut graft: A very ver-
satile graft in the management of crooked and traumatic
noses. Facial Plast Surg Aesthet Med. 2021;23(2):110-7.

14. Gerecci D, Casanueva FJ, Mace JC et al. Nasal obstru-
ction symptom evaluation (nose) score outcomes after
septorhinoplasty. Laryngoscope. 2019;129(4):841-6.

15. Balazs A, Millar-Biichner P, Millleder M et al. Age-re-
lated differences in structure and function of nasal epit-
helial cultures from healthy children and elderly people.
Front Immunol. 2022;13:822437.

16. Russel SM, Frank-Ito DO. Gender differences in nasal
anatomy and function among caucasians. Facial Plast
Surg Aesthet Med. 2023;25(2):145-52.

17. Rodrigues MM, Carvalho PHA, Gabrielli MFR et al.
How obesity affects nasal function in obstructive sleep
apnea: Anatomic and volumetric parameters. Braz J Otor-
hinolaryngol. 2022;88(3):296-302.

18. Rezaei F, Rezaei F, Abbasi H, Moradi H. A compari-
son of doctor/patient satisfaction with aesthetic out-
comes of rhinoplasty: a prospective study. J Med Life.
2019;12(4):374-80.

19. Wang X, Bi Y, Liu G, Wang W, Cui H. Smoking and al-
cohol consumption with the risk of 11 common otolary-
ngological diseases: a bidirectional Mendelian randomi-
zation. Eur Arch Otorhinolaryngol. 2023;280(12):5615-23.

20. Roy R, Ramakrishnan N, Wankhede T, Roy KN. Evalua-
tion of nasal obstruction in lowlander males in high alti-
tude. Med J Armed Forces India. 2018;74(2):116-9.

21. Karatas D, Ketenci |, Senttirk M, Yuksel F. Rhinomano-
metric assessment of the impact of high altitude on nasal
airway resistance. Eur J Gen Med. 2014;11(1):24-8.



Kocatepe Tip Dergisi
Kocatepe Medical Journal
27:252-257/Nisan 2026 Sayisi

ARASTIRMA YAZISI / RESEARCH ARTICLE
UZUN KEMIK KIRIGININ ENDOTEL FONKSIYONUNA ERKEN ETKILERi; AKIM
ARACILI DILATASYON YONTEMIiNi KULLANAN PROSPEKTIF KLINiK CALISMA

THE EARLY EFFECTS OF LONG BONE FRACTURES ON ENDOTHELIAL FUNCTION; A
PROSPECTIVE CLINICAL STUDY USING THE FLOW'MEDIATED DILATATION METHOD

Mehmet Ali DURSUN', Ali AYDIN?

'Doc. Dr. Mustafa Kalemli Tavsanl Devlet Hastanesi, Ortopedi ve Travmatoloji Klinigi
*Atatiirk Universitesi Tip Fakiiltesi, Ortopedi ve Travmatoloji Ana Bilim Dali

OZET

AMAG: Vaskdiler endotel fonksiyonlari inflamatuar stireclerden
etkilenebilir. Uzun kemik kiriklarindaki doku hasari gui¢li bir inf-
lamatuar yanita neden olabilir. Uzun kemik kiriklarinin neden
oldugu bu inflamatuar yanitin erken donemde endotel fonksi-
yonlari Gzerindeki etkisini degerlendirmeyi amacladik.

GEREG VE YONTEM: 2018-2020 yillari arasinda uzun kemik ki-
rgi olan ve baska bir hastaligi olmayan 18-60 yas arasi 44 hasta
prospektif olarak arastirildi. Hastalarin vaskiiler endotel fonksi-
yonlarini akim aracili dilatasyon yéntemi (FMD) ile degerlendir-
dik. Akut kirik doneminde inflamatuar sirecin baslangicinda ve
inflamasyonun minimal oldugu birinci ayda yapilan ol¢iimlerin
verileri sirastyla FMD-0 ve FMD-1 olarak kaydedildi.

BULGULAR: Ortalama FMD-0 degerleri 0,082+0,046 (arahg:
0,005-0,18) olarak olculdl. Ortalama FMD-1 degerleri 0,118
+ 0,054 (aralidi: 0,03-0,24) olarak olclldi. Hastalarin ortala-
ma FMD degerleri birinci ayda anlaml olarak daha yiksekti
(p=0,02). Yas, cinsiyet, taraf, ekstremite farki (tst, alt) ile FMD so-
nuglar gibi diger parametreler arasinda anlamli bir iliski yoktu
(hepsi icin p>0,05).

SONUC: Uzun kemik kiriklarinin neden oldugu siddetli infla-
masyon, akut donemde endotel disfonksiyonuna neden olabi-
lir. Uzun kemik kingi sonrasi gorilen sistemik komplikasyonlarin
patogenezinde endotel disfonksiyonunun rol oynayabilecegi
akilda tutulmahdir.

ANAHTAR KELIMELER: Endotel disfonksiyonu, Akim aracili di-
latasyon, Uzun kemik kirigi.
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ABSTRACT

OBJECTIVE: Vascular endothelial function can be affected by
inflammatory processes.. Tissue damage in long bone fractures
can cause a robust inflammatory response. We aimed to evalua-
te the effect of this inflammatory response caused by long bone
fractures on endothelial functions in the early period.

MATERIAL AND METHODS: We prospectively researched 44
patients aged 18-60 with long bone fractures and no other di-
sease between 2018 and 2020. We evaluated vascular endothe-
lial function using the flow-mediated dilatation (FMD) method.
Measurements obtained at the beginning of the acute fractu-
re period and at the first month were recorded as FMD-0 and
FMD-1, respectively.

RESULTS: The mean FMD-0 values were measured as
0.082+0.046 (range: 0.005-0.18). Mean FMD-1 values were me-
asured as 0.118 + 0.054 (range: 0.03-0.24). The mean FMD va-
lues of the patients were significantly higher in the first month
(p=0.02). No significant relationship was found between other
parameters such as age, gender, side, limb difference (upper,
lower), and FMD results (p>0.05 for all values).

CONCLUSIONS: Severe inflammation caused by long bone fra-
ctures may lead to endothelial dysfunction in the acute period..
It should be kept in mind that endothelial dysfunction may be
involved in the pathogenesis of systemic complications in the
acute period after long bone fracture.

KEYWORDS: Endothelial dysfunction, Flow-mediated dilatati-
on, Long bone fracture.
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INTRODUCTION

The endothelium is a functional barrier betwe-
en the vessel wall and circulating blood cells.
In a healthy endothelium, vasodilator, anti-inf-
lammatory, antithrombotic factors, vasocons-
trictor, inflammatory, and prothrombotic fa-
ctors work in balance. Events that disrupt this
balance can cause endothelial dysfunction (1).
Clinically, any long bone fracture can have an
effect that disrupts this balance. Namely, the
natural course of fracture healing begins with
activating many inflammatory processes (1).
Regional tissue damage in long bone fractu-
res can cause an intense inflammatory respon-
se throughout the body. The inflammatory
response may be strong enough to cause syste-
mic effects such as fat embolism syndrome (2).

Patients with long bone fractures are among
the most frequently treated groups in ort-
hopaedics and traumatology practice. The
complication of deep vein thrombosis (DVT),
which may develop in the post-fracture peri-
od, is still a significant problem. In the etiopat-
hogenesis of thrombosis, coagulopathy, stasis,
and endothelial damage appear as the most
crucial triad (3). Considering the inflamma-
tory response caused by long bone fractures
and the pathogenesis of DVT complications
that may develop afterwards, we hypothesize
that vascular endothelial dysfunction occurs
in the early period after long bone fractures.
This study investigates whether the acute inf-
lammatory process that develops after a long
bone fracture affects endothelial function.

MATERIALS AND METHODS
Sample size

The sample size was determined by perfor-
ming a power analysis before the data colle-
ction period in order to reduce type 2 errors.
The required sample size was calculated using
the G-power 3.1 program based on an effe-
ct size of 0.8, an error probability of 0.05, and
statistical power of 0.80. The required sample
size was determined to be at least 42 patients.

The data of 44 patients hospitalized in Atatiirk
University Faculty of Medicine orthopaedics
and traumatology service between 2018-2020

due to long bone diaphyseal fractures were inc-
luded in the study by prospectively recording.
When selecting the sample size, the only study
in the literature examining the relationship
between fractures and vascular function was
the study by Blum et al. FMD measurement
was considered the primary outcome (4).

Inclusion criteria

Between 18 and 60 years of age, acute fra-
cture (fracture-time to apply for a maxi-
mum of 24 hours), isolated long bone di-
aphysis fractures (femur, tibia, humerus,
radius, ulna, clavicle).The patient's volun-
tary consent was to be included in the study.

Exclusion criteria

An open fracture, pathological fracture, mul-
tiple fractures, multiple system injuries, his-
tory of any additional disease or drug use,
history of smoking, alcohol or substance use,
poor general condition at presentation (un-
conscious, intubated, blood pressure below
90/60 or need for advanced cardiac support),
prolonged waiting time for surgery (fractu-
re-surgery time > two days), prolonged hos-
pitalization (fracture-discharge time > 5 days).

Study design

The age, gender, side, extremity, and long bone
fracture information of the patients who met
the inclusion criteria were noted. The patients'
fractures provided temporary fixation (splint,
arm sling, etc.). The patients were evaluated in
terms of endothelial functions by ultrasonog-
raphy (USG) using the flow-mediated dilatation
(FMD) technique by a specialist radiologist wit-
hin the first 24 hours before any treatment was
started in the radiology unit of the emergency
department. The data obtained in the acute pe-
riod after the fracture were recorded as FMD-O0.
Then, the patients were admitted to the ward
by starting appropriate treatment protocols,
the necessary orthopaedic treatment proce-
dures were completed, and they were dischar-
ged. Endothelial functions were re-evaluated
by repeating USGs with the FMD technique in
the 1st-month post-op of all patients. The ob-
tained data were recorded as FMD-1. This was
to repeat the evaluation, waiting for the effect



of the inflammatory response secondary to the
fracture healing process and surgical proce-
dures to be minimized. Thus, it was aimed to
evaluate the effect of the inflammatory pro-
cess on endothelial functions. The same radi-
ologist made all USG measurements with the
same device and technique. Before starting the
study, we applied this technique to healthy vo-
lunteers for six months and gained experience.

Flow-mediated dilation technique

Patients were told not to use anything that
would affect the measurement, such as cigaret-
tes, coffee, or alcohol, within 8 hours before the
measurement. After 30 minutes of rest, the pa-
tients were taken to the USG room at room tem-
perature and placed on the radiology bed in
the supine position. Measurements were made
fromtheleft brachial artery in patients with right
upper extremity fractures, while measurements
were made from the right brachial artery in all
other patients (5). Before measurement, the
pre-controlled cuff was placed in the middle of
the patient's forearm. Systole and diastole flows
were checked with the Doppler feature of the
USG device. First, the brachial artery was found
from the cubital fossa and viewed proximally.

The basal view of the anteroposterior dia-
meter of the brachial artery was obtained
in a longitudinal section approximately 5-7
cm proximal to the cubital fossa (Figure 1).

Figure1: We measured flow-dependent dilatation by connec-
ting the cuff to the middle of the forearm with the patient in
the supine position. The most preferred region in the literature
is described as the forearm for adults

Basal diameter measurement in images recor-
ded on video; In the longitudinal section, at
the end of the diastole, just at the beginning
of the P wave, the tunica media was seen, and
the distance between the anterior and posteri-
or walls of the vessel was measured and recor-

254

ded. This process was performed 3-5 times for
each patient, and the arithmetic average of the
calculated values was taken (Figure 2). After
the basal diameter measurement, the cuff was
inflated with a pressure of 270-300 mmHg. At
this stage, the patient was told about the phy-
siological conditions (numbness in the fingers,
loss of sensation, chills, and tingling after the
cuff was lowered, and increased fever). Thus,
it was aimed that the patient would not move
at all. After waiting for 5 minutes, the cuff was
abruptly lowered, and dynamic imaging and re-
cording began. The changing brachial artery di-
ameter due to reactive hyperemia was calcula-
ted, especially in the 15th, 60th, and 90-second
images. After 2 minutes of measurement, the
recording was terminated (6). If the change in
Fmd value after stress is 10% or more, it is con-
sidered normal function, and if it is below 10%,
it is considered endothelial dysfunction (7).

Figure 2: The basal diameter measurement at rest is calculated
by taking the arithmetic average after 4-5 consecutive measu-
rements (left picture). In most measurements, it is difficult to
see both walls of the vessel wall in a longitudinal section. In the
picture on the right, there is a measurement where we can see
both walls.

Ethical Committee

Ethics committee approval was obtained for the
study with the Ataturk University Ethics Com-
mittee Unit meeting number dated 09.06.2017:
3 decision no: 28. This study was supported
by Ataturk University The Coordination Unit
of Scientific Research Projects. The study de-
sign took into account the CONSORT guide-
lines recommended for prospective studies.
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Statistical Analysis

Data were analyzed using the Statistical Packa-
ge for Social Sciences (SPSS) version 20 statis-
tical analysis program (IBM Corp; Armonk, NY,
FMD). Data are presented as mean, standard
deviation, median, minimum, maximum, per-
centage, and count. Because the distribution
of the variables did not meet normality, non-
parametric tests were used. The Wilcoxon test
was used for ordinal measurements. A P-value
<0.05 was considered statistically significant.

RESULTS

The mean age of 44 patients was 35(range
19-57). Thirty-four (77%) of the patients were
male, and ten (23%) were female. 24 (55%) of
the fractures were in the lower extremity (6 fe-
mur, 18 tibia), and 20 (45%) were in the upper
extremity (10 humerus, 4 radius, 2 ulna, 4 cla-
vicle). Among the upper extremity fractures, 14
were on the left side, and 6 were on the right.
Measurements were made on the left arm in 6
patients (13%) and the right arm in 38 patients
(87%). The mean FMD-0 values were measured
as 0.082+0.046 (range: 0.005-0.18). Mean FMD-
1 values were measured as 0.118+0.054 (range:
0.03-0.24). The mean FMD values of the patients
were significantly higher in the first month
(p=0.02) (Figure 3). 9 out of 24 patients with
Fmd below 10% in the first measurement still
had FMD values below 10%. There was no sig-
nificant relationship between other parameters
such as age, gender, side, extremity difference
(upper, lower), and FMD results (p>0.05 for all).
We did not find any difference in fmd values
between upper and lower extremity fractures.

Bl fd-0 B fond-1

Figure 3: Fmd-1 and Fmd-0 values

DISCUSSION

In this study, we found that early endothelial
functions in long bone fractures were lower
than the endothelial functions in the first
month. We found that this difference was un-
related to other parameters such as age, gen-
der, side, and extremity type (upper, lower).

Endothelial dysfunction has been implicated
in the pathogenesis of many diseases. Diabe-
tes, chronic renal failure, hypertension, erecti-
le dysfunction, preeclampsia, polycystic ovary
syndrome, coronary artery diseases, and deep
vein thrombosis are associated with endotheli-
al dysfunction (8,9). In particular, inflammatory
processes are closely related to endothelial dy-
sfunction (10). Therefore, considering inflam-
matory processes, one of the causes of vascu-
lar endothelial dysfunction, we predicted that
inflammation secondary to bone fracture may
also impair vascular endothelial functions. Be-
cause local tissue damage that starts as soon
as a long bone fracture occurs can create a sys-
temic inflammatory response, this inflamma-
tion may be severe enough to cause systemic
complications such as pulmonary embolism,
renal failure, or fat embolism syndrome (11).

The only study on fracture and endothelial dy-
sfunction was performed on patients with only
one long bone and completely healthy volunte-
ers without any additional disease. The author
showed that long bone fractures cause severe
inflammation, especially in the first week, with
vascular measurements showing both the FMD
method and the ankle-brachial index (12). Com-
paring vascular measurements within three
days after fracture presentation and comparing
with the control group, the author suggested
that inflammation during the fracture caused
endothelial dysfunction. In our opinion, the
most critical shortcoming of this study is that
vascular measurements are not repeated after
the inflammation phase is over in patients pre-
senting with fractures. If vascular measurements
were repeated after the inflammatory phase or
the severe period of inflammation had passed,
some patients thought to be due to long bone
fractures would have continued to have endo-
thelial dysfunction. As it is known, endothelial



dysfunction can occur without an underlying
problem, so we applied the FMD method again
to all patients at the 1st-month follow-up. The
fact that 9 out of 24 patients with Fmd below
10% in the first measurement still had FMD valu-
es below 10% at one month supports this view.

Although the etiology of deep vein thrombosis
is still unclear, the most accepted is mechanical
or biochemical damage to the vascular endot-
helium (13).The increase of antioxidants, inflam-
matory mediators, and coagulation imbalance
can damage the vessel wall (14). Long bone fra-
ctures cause severe inflammation and damage
to the vascular endothelium and pose a risk for
deep vein thrombosis by causing stasis due to
immobilization in lower extremity fractures (15).
Our study did not find any difference in fmd va-
lues between upper and lower extremity fractu-
res, but this may be the subject of another study
with sufficient and homogeneous patients.

Endothelial dysfunction may begin before sy-
mptoms appear at the onset of diseases. This si-
tuation has been the subject of many studies in
the literature (15-17). The authors emphasized
the importance of early diagnosis of endothe-
lial dysfunction. They stated that inexpensive,
reproducible reliable tests can be used in large
populations, and appropriate screening tests
can be used in at-risk individuals (10). A more
careful approach may be required regarding
systemic complications that may occur in long
bone fractures in patients with existing endot-
helial dysfunction, and this group of patients is
waiting to be investigated in terms of this issue.

This study was planned as a clinical study, and
standardization could not be established such
that all patients had the same age and fracture
type. The fractures belonged to different bones
of patients of different ages and genders, and
the treatment procedures were also different.
Standardization of all conditions is only possible
with experimental animal studies. All non-stan-
dardized conditions among patients may affect
the results, which is our study's major limitation.
Homogeneous age and gender distribution of
the patients, having the same fracture type, and
using the same method in the treatment will be
a choice that increases the level of evidence.
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Another study limitation is that the FMD tech-
nique was applied with manual probes. Met-
hods using arm holders, automatic probes, and
continuous video recording should be prefer-
red for more standardized results. in addition
if there were an another radiolog this study
would more stronger because about bias. Anot-
her study limitation is that lack of control group.

We found that patients with long bone fractu-
res were exposed to endothelial dysfunction in
the acute period. Long bone fractures may cau-
se vascular endothelial dysfunction in the ear-
ly period. Therefore, fractures in patients with
vascular pathology and endothelial dysfun-
ction may trigger or increase the risk of many
different complications. The clinical implicati-
ons of fracture inflammation's ability to affect
vascular functions remain to be investigated.
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75 YAS USTU KOLOREKTAL KANSERLi HASTALARDA TEDAVi SONUCLARI

TREATMENT RESULTS IN COLORECTAL CANCER PATIENTS OVER 75 YEARS OF AGE
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OZET

AMAG: Kolorektal kanserler kansere bagl 6limlerin 6nde ge-
len nedenlerindendir ve genellikle ileri yasta gorilur. Geriatrik
hastalar cogu klinik calismaya dahil edilemedigi icin, literattirde
bu hastalarin tedavisi ile ilgili yeterli veri yoktur. Bu caismada 75
yas Uzeri kolorektal kanser kanseri tanisi olan hastalarin tedavi
sonuglarini retrospektif olarak degerlendirmeyi amacladik.

GEREG VE YONTEM: 01.01.2009 ile 01.06.2024 tarihleri arasin-
da tani alan ve Afyonkarahisar Saglik Bilimleri Universitesi Tib-
bi Onkoloji Klinigi'ne basvuran 75 yas ve Uzeri 160 hasta dahil
edildi. Hastalarin dosyalari retrospektif olarak incelenerek SPSS
programiyla istatistiksel analizleri yapildi.

BULGULAR: Takip siiresi medyan 17,2 aydi. Evre 2 hastalarda
adjuvan tedavi alan ve almayan grup arasinda genel sagkalim
(OS) ve hastaliksiz sagkalim (DFS) farki izlenmedi (p degerleri
sirastyla 0,133 ve 0,937). Evre 3 hastalarda adjuvan tedavi veril-
mesinin DFS katkisi izlenmezken (p=0,069), OS katkisi gorildi
(p=0,037). Adjuvan tedaviye oksaliplatin eklenmesinin OS katki-
si goriilmedi (p=0,692). Metastatik ilk basamak tedavi rejimleri
arasinda OS farki izlenmedi (p=0,609). llk basamakta anti-VEGF
ya da anti-EGFR eklemenin PFS katkisi gosterildi (0,009). Ik ba-
samak tedaviye sag kolonda anti-VEGF eklemenin, sol kolonda
ise anti-EGFR eklemenin niimerik olarak OS katkisi vardi.

SONUC: 75 yas lzeri cogu hasta komorbiditeleri nedeni ile kli-
nik calismalara dahil edilemediginden bu hastalara tedavi ver-
menin mutlak gerekliligi, tedavi verilecekse hangi tedavi rejim-
lerinin secilecegi klinisyenleri dustindiirmektedir. Bu calisma,
geriatrik populasyondaki hastalarin literattirle uyumlu tedavi
sonuclarina sahip oldugunu gdstermis ve toksisite riskinin di-
stk olmasi beklenen geriatrik hastalarda tedavinin mevcut ki-
lavuz 6nerilerine uygun olarak planlanmasi gerektigi sonucuna
varmistir.

ANAHTAR KELIMELER: Kolorektal kanser, Geriatrik onkoloji,
Kemoterapi.
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ABSTRACT

OBJECTIVE: Colorectal cancers are the leading cause of can-
cer-related deaths and usually occur in advanced age. Since
geriatric patients are often excluded from most clinical trials,
there is insufficient data on the treatment of these patients in
the literature. In this study, we aimed to retrospectively evalu-
ate the treatment outcomes of colorectal cancer patients over
75 years of age.

MATERIAL AND METHODS: 160 patients aged 75 years and ol-
der who were diagnosed between 01.01.2009 and 01.06.2024
and admitted to Afyonkarahisar Health Sciences University
Medical Oncology Clinic were included. The files of the patients
were retrospectively reviewed and statistical analyses were per-
formed with SPSS program.

RESULTS: The median follow-up period was 17.2 months. In
stage 2 patients, there was no difference in overall survival (OS)
and disease-free survival (DFS) between the group with and
without adjuvant therapy (p values 0.133 and 0.937, respecti-
vely). In stage 3 patients, adjuvant treatment did not contribute
to DFS (p=0.069), but OS (p=0.037). Adding oxaliplatin to adju-
vant treatment did not contribute to OS (p=0.692). No OS dif-
ference was observed between metastatic first-line treatment
regimens (p=0.609). Addition of anti-VEGF or anti-EGFR in the
first-line treatment was shown to contribute to PFS (0.009). Ad-
dition of anti-VEGF in the right colon and anti-EGFR in the left
colon numerically contributed to OS in first-line treatment.

CONCLUSIONS: Since most patients over the age of 75 cannot
be included in clinical studies due to their comorbidities, the
absolute necessity of giving treatment to these patients and
which treatment regimens to choose if treatment is given ma-
kes clinicians think. This study showed that patients in the ge-
riatric population had treatment outcomes consistent with the
literature and concluded that treatment in geriatric patients,
who are expected to have a low risk of toxicity, should be plan-
ned in accordance with current guideline recommendations.

KEYWORDS: Colorectal cancer, Geriatric oncology, Chemothe-
rapy.
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INTRODUCTION

Colorectal cancer (CRC) is the third most com-
mon cancer worldwide and the second leading
cause of cancer-related deaths. The proporti-
on of the elderly population is increasing with
the increase in the world population and the
prolongation of life expectancy. Advanced age
is an important risk factor for sporadic CRC. It
is estimated that more than 40% of patients
diagnosed with CRC are over 75 years of age
and these rates are expected to increase with
the increase in the geriatric population (1-4).
Since comorbidities are observed more frequ-
ently in this age group compared to younger
patients and the risk of toxicity is higher, more
careful treatment planning is required. Althou-
gh in most of the studies, elderly patients were
excluded from the studies and the effects of
chemotherapy on the elderly could not be de-
termined, there are also studies showing that
chemotherapy is beneficial and tolerable in the
elderly (5-7). In this study, we aimed to retros-
pectively evaluate the treatment outcomes of
colorectal cancer patients over 75 years of age.

MATERIALS AND METHODS

Between 01.01.2009 and 01.06.2024, the data
of colorectal cancer patients aged 75 years and
older were retrospectively analyzed. Patients
under 75 years of age and whose pathology
and file data were not available were excluded
from the study. Patients were classified accor-
ding to follow-up and treatment information
such as gender, tumor localization, histological
classification, stage at diagnosis, localization of
metastasis, adjuvant treatment status, chemo-
therapy regimens used in metastatic stages,
recurrence or progression status, last follow-up
time, and mutation status. In the study, descrip-
tive statistics were performed to summarize the
mean, median and ratios of the variables rela-
ted to the results. Chi-square test was used to
compare the ratios between groups, Student
t test and Mann-Whitney-U test were used to
compare the medians and means between two
groups. Overall survival (OS) was defined as the
time from the date of diagnosis to the date of
last follow-up or death for patients who were
alive; progression-free survival (PFS) was de-
fined as the time from treatment initiation to
progression or death; and disease-free survival

(DFS) was defined as the time from the date of
diagnosis to the detection of metastases in pa-
tients without metastases at diagnosis. Survival
analyses were performed with the Kaplan-Me-
ier method. Parameters were compared with
the log-rank test. Prognostic factors that were
significant in univariate analysis were evaluated
by multivariate analysis using cox regression
analysis to predict risk factors. The 95% confi-
dence interval (Cl) was used to measure the
association between survival time and each
independent factor. All P values were two-si-
ded in the tests. P<0.05 was considered signi-
ficant. SPSS program was used for statistics.

Ethical Committee

The study was conducted according to the
standards specified in the Declaration of Hel-
sinki. Afyonkarahisar Health Sciences University
Clinical Research Ethics Committee approved
this study (Date: 03.01.2025/ No: 2025/1) and
informed consent was obtained from both pa-
tients and controls.

RESULTS

A total of 160 patients were included in the
study. Median follow-up was 17.2 months (0.6-
125). 54 patients were female (33.8%) and 106
patients were male (66.2%). The median age of
the patients included in the study was 78 years
(75-90). 100 patients (62.5%) had a performan-
ce status of 0-1. 123 (76.9%) of the patients had
left colon tumors. Rectal cancer was present
in 59 (36.8%) patients with left colon tumors.
Adenocarcinoma and mucinous adenocarci-
noma were present in 89.4% and 10.6% of the
patients, respectively. In 121 patients, tumor
differentiation data were available. There were
36 patients with good differentiation (22.5%),
77 patients with moderate differentiation
(48.1%) and 8 patients with poor differentiation
(5.0%). The majority of patients lacked genetic
analysis data. KRAS mutation was detected in
17 patients, NRAS mutation in 2 patients and
BRAF mutation in 2 patients. There were 4 pa-
tients with microsatellite instability. The majo-
rity of the patients were stage 2 at diagnosis
(41.2%), but there were 46 patients with stage
3 (28.7%) and 39 patients with stage 4 (24.3%).
Of the stage 3 patients, 6 patients did not re-
ceive adjuvant treatment because they refused



treatment, 5 patients did not receive adjuvant
treatment because the adjuvant treatment pe-
riod had expired, and 10 patients did not recei-
ve adjuvant treatment because of performance
status. Metastasis developed during follow-up
in 22 (13.7%) of the patients who were not me-
tastatic at the time of diagnosis. The most com-
mon sites of metastasis were liver, lung, non-re-
gional lymph nodes, peritoneum and bone,
as expected in colorectal cancer. A total of 44
patients (27.5%), 35 from the left colon and 9
from the right colon, received metastatic first-li-
ne treatment. Treatment could not be given to
17 metastatic patients due to poor performan-
ce. The most common first-line treatment was
the combination of 5-Fluorouracil (5-FU) and
oxaliplatin (FOLFOX). The most commonly gi-
ven targeted agent in the first-line setting was
bevacizumab. Of the 44 patients who comple-
ted first-line treatment and were subsequently
evaluated for response, 38 (86.3%) had disease
progression. There were 13 patients (8.1%) who
received metastatic second-line treatment. The
most common second-line treatment was 5-FU,
irinotecan (FOLFIRI) and anti-VEGF therapy.
Progression was observed in 12 of 13 patients
after treatment. Of the 5 patients who received
third-line treatment, 4 received regorafenib and
1 received 5-FU and anti-VEGF treatment. Neo-
adjuvant treatment was given to 19 of 35 rec-
tal cancer patients with stages 2 and 3 (54.2%).
Six of these patients could not receive chemo-
therapy after radiotherapy due to their perfor-
mance status and comorbidities. No patient re-
ceived total neoadjuvant treatment (Table 1).

At the end of a median follow-up period of 17.2
months, the median OS was 31.1+ 3.9 mont-
hs [95% Cl: 23.3-38.9] in all patients included
in the study. The median OS was 28.4 months
in women and 33.6 months in men (p=0.455).
OS was 26.6 months in stage 1 patients, 47.8
months in stage 2 patients, 50.9 months in sta-
ge 3 patients, 15.3 months in stage 4 patients
(p<0.001); 15.3 months in patients with metas-
tases at diagnosis, 50.4 months in patients wit-
hout (p<0.001); 32.6 months in patients with ri-
ght colon tumors, 28.4 months in patients with
left colon tumors (p=0.620); 51.7 months in
ECOGO0, 52.1 months in ECOG 1, 15.7 months in
ECOG 2 and 12.2 months in ECOG 3 (p<0.001);
28.9 months in adenocarcinomas and 43.4
months in mucinous tumors (p=0.296); 32.6
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months in patients with well-differentiated tu-
mors, 35.0 months in patients with intermedia-
te differentiation, 8.1 months in poorly differen-
tiated tumors (p<0.001); 15.9 months in KRAS
mutant patients and 28.4 months in wild type
patients (p=0.004); NRAS mutant was 3.9 mont-
hs in 2 patients and 20.1 months in wild type
(p=0.011); BRAF mutant was 19.7 months in 2
patientsand 19.5 monthsin wild type (p=0.961);
MSI-H was 23.7 months and 28.9 months in pa-
tients without mutation (p=0.375) (Table 2).

Table 1: Clinical Characteristics of Patients

Median age (range)-yr 78 (75-90)

Gender - no. (%)

Female 54(33.8%)
Male 106 (66.2%)
Histologic type- no. (%)
‘Adenocarcinoma 143 (89.4%)
Mucinous adenocarcinoma 17 (10.6%)
ECOG performance status- no (%)
33 (20.6%)
1 67 (41.9%)
2 39 (24.4%)
3 21 (13.1%)
Tumor location- no. (%)
Left colon 123 (76.9%)
Right colon 37 (23.1%)

Stage at diagnosis- no. (%)
Stage 1

9 (5.6%)
66 (41.2%)
46 (288 %)
39 (24.4%)

Stage 2

Stage 3

Stage 4
Metastasis location- no. (%)

Liver 37 (23.1%)
Lung 24 (15.0%)
Non-regional lymph node 18 (11.3%)
Peritoneum 13 (7.5%)

Bone 7 (44%)

Neoadjuvant treatment (Rectum)- no. (%)

Yes 19 (11.8%)
No 40 (24.8%)

Adjuvant treatment- no. (%)
Stage 2
Stage 3
Metastatic treatment- no(%)
First line
Second line
Third line

Moleculer analaysis

24 (15.0%)
25 (15.6%)

44 (27.5%)
13 (8.1%)
5(3.1%)

KRAS (mutant/wild) 17/18
NRAS (mutant/wild) 2/23
BRAF (mutant/wild) 2/23

MSI (MSI-H/MSS) 4/31

Table 2: Univariate and multivariate overall survival analyses of
all patients

05 (m) pvalue pvalue
(Univariate (Multivariate analyses)
analyses)
Gender 0.455
Female +5.
[%95 CI:18.2-38.5]
Male 33.6£4.9
[%95 CI:23.3-38.9]
Tumor location 0620
Right colon 32.6:83
[%95 CI:16.2-49.0]
Left colon 28.4+5.0
[%95 CI:18.4-38.3]
ECOG <0.001 <0.001
0 51.7+6.8
[%95 CI:38.4-65.1]
1 52.1+13.7
[%95 C1:25.0-79.1]
2 15.71.8
[%95 C1:12.0-19.3]
3 122418
[%95 CI:8.6-15.8]
Histologic type 0296
Adenocarcinom 28.9+3.8
[%95 C1:21.4-36.4]
Mucinous adenocarcinoma 43.4+2.8
[%95 CI1:37.7-49.0]
Differentiation <0.001 0.004
32.6+15.8
[%95 CI:1.6-63.7]
Moderately 35.0+7.8
[%95 C1:19.6-50.2]
Poorly 8138
[%95 C1:0.6-15.5]
Stage <0.001 0.064
Stage 1 26.6£16.7
[%95 CI1:0.0-59.4]
Stage 2 47.845.2
[%95 C1:37.5-58.1]
Stage 3 50.9+12.7
[%95 C1:25.9-75.9]
Stage 4 153425
[%95 C1:10.2-20.3]
KRAS 0.004 0.244
Mutant 15.9+1.2
[9%95 CI:13.4-18.3]
wild 284272
[%95 CI:14.2-42.5]
NRAS 0.011 0322
Mutant 39
wild 20.1+5.8
[%95 CI:8.5-31.6]
BRAF 0.961
Mutant 19.7
wild 19.5+3.7
[%95 CI:12.2-26.8]
Microsatellite markers 0375
237
Mss 28.9+14.7
[%95 C1:0.011-57.8]
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Due to differences in treatment regimens, non-
metastatic colon and rectal cancers were analy-
zed separately. In stage 2 colon cancer patients,
mOS was 45.2+ 8.0 months [95% Cl: 29.4-60.9]
and mDFS could not be calculated. In stage 2
patients, there was no difference in overall sur-
vival and disease-free survival between the
group receiving adjuvant treatment and the
group not receiving adjuvant treatment (p valu-
es were 0.133 and 0.937, respectively) (Table 3).

did not improve disease-free survival (p=0.258).
In stage 3 patients, no significant correlation
was found between gender, performance sta-
tus, degree of tumor differentiation, right or
left location of the tumor, presence or absence
of mucinous component and disease-free sur-
vival in univariate analyses (Tables 4 and 5).

Table 4: Survival analyses in stage 3 patients

05 (m) Log-rank P DFS (m) Log-rank P
x2 x2

Gender 0.073 0278 0.598

Table 3: Survival analyses in stage 2 patients

0S (m)

Log-rank
x2

P

DFS (m)

Log-rank
X2

Gender
Female

Male

504438
%95 C1:42.7-58.0]
34.0£103
[%95 C1:13.6-54.4]

0371

0542

Tumor location
Right colon

Left colon

452157
[%95 C1:33.8-56.5]
4554133
[%95 C1:193-71.6]

0672

0412

ECOG
0

1
2

3

1524346
[9695 C1:0.000-113.0]
521
17.744.7
%95 C1:84-27.0]
289416
[9%95 C:25.6-32]

9476

0.024

Histologic type
Adenocarcinom

Mucinous adenocarcinoma

45.5¢10.2
[%95 C1:25.3-65.6]
429315
[%95 C1:0.000-104.8]

0.000

0992

Differentiation
Well

Moderately

429:243
[%95 C1:0.000-90.6]
1554105

3639

0162

Female

Male

338

6024346
995 C1:.00-128.0]

Tumor location
Right colon

Left colon

326+135
%95 C1:6.0-59.2]
517

1.084

0.298

0.584

0.445

ECOG
0

1
2

3

51.7¢17.7
[%95 C1:16.9-86.5]

3264156
%95 C1:2.0-63.2]

10.747.9
995 C1:000-26.2]

13.109

0.004

3.927

0.269

Histopatoloji
Adenokarsinom

Miisinoz adenokarsinom

50.9+123
[%95 C1:26.7-75.2]
46.1

0309

0.578

2304

0.129

Differentiation
Well

Moderately

Poorly

50.9:239
%95 C1:4.0-97.9]
461£137
[%95 C1:19.2-73.1]
100

6538

0.038

0.347

0.841

‘Adjuvant therapy
Yes

No

32,6183
(%95 CI:.000-68.5]

4373

0.037

3301

0.069

Adjuvant oxaliplatin
Yes

0.156

0.692

4.427

0.035

%95 C1:24.7-66.2]
Poorly 12.1485
[%95 CI:29.8-60.5]
Adjuvant therapy 2253 0133 - 0.006 0.937
Yes 5214232

%95 C1:6.5-97.6]
No 29.5+147
[%95 C1:0.6-58.3]

In stage 3 colon cancer patients, mOS was calcu-
lated as 50.9+ 12.3 months [95% ClI: 26.7-75.2].
Median overall survival was not reached in pa-
tients who received adjuvant chemotherapy,
while the median OS was 32 months in patients
who did not (p=0.037). There was no signifi-
cant survival benefit of oxaliplatin in adjuvant
treatment (p=0.692). Tumor differentiation and
ECOG performance status of the patients were
significantly associated with overall survival in
univariate analysis (p values 0.038and 0.004, res-
pectively). Significance continued in multivaria-
te analysis. There was no significant correlation
between gender, right or left localization of the
tumor, presence or absence of mucinous com-
ponent and overall survival. Adding adjuvant
chemotherapy had no effect on disease-free
survival in stage 3 patients (p=0.069). However,
mDFS was better in the group receiving oxa-
liplatin compared to the group not receiving
it (p=0.035). Among all stage 3 patients, those
who received oxaliplatin in adjuvant treatment

No - 20.1:49
[%95 C1:10.3-29.8]

Table 5: Multivariate Cox regression analysis results for overall
survival in stage 3 patients

Wald P HR
4,674 10,709
6,553 -

8,718

%95 CI
1,24-91,87

Characteristics
Adjuvant CT
Differentiation
ECOG

Median overall survival in metastatic colon
cancer patients was 19.5 months+ 2.2 mont-
hs [95% Cl 15.1-23.9]. Survival was 17.3 mont-
hs for patients who received oxaliplatin, 20.8
months for patients who received irinotecan,
and 22.6 months for patients who received only
5-FU, but there was no significant association
between treatment groups and overall survival
(p=0.609). There was no difference in overall
survival whether the patients received anti-VE-
GF or anti-EGFR therapy first (p=0.094 for right
colon and p=0.444 for left colon). In the right
colon, adding anti-VEGF to the treatment had
an overall survival benefit of approximately 12
months compared to adding anti-EGFR, but it
was not statistically significant (p=0.994). Si-
milarly, in the left colon, there was a 13-month
survival benefit of anti-EGFR addition compa-
red to anti-VEGF addition, but it was not statis-



tically significant (p=0.053). Performance sta-
tus, differentiation, presence of liver metastasis
and KRAS mutation were found to significantly
decrease overall survival. In multivariate analy-
sis, only the presence of liver metastasis conti-
nued to have a significant effect on overall sur-
vival (p=0.330). Median PFS was 10.9 months
in patients with metastatic first-line treatment.
The mPFS was significantly lower in patients
with lung metastases compared to those wit-
hout (p=0.006). Adding anti-EGFR or anti-VE-
GF therapy to first-line treatment significantly
improved PFS (p=0.009). However, anti-EGFR
and anti-VEGF therapies were not superior to
each other (p=0.493). In right colon tumors,
there was no difference in PFS between anti-E-
GFR therapy and anti-VEGF therapy (p=0.997).
In left colon tumors, anti-VEGF treatment and
anti-EGFR treatment were not superior to each
other in terms of PFS (p=0.602) (Table 6 and 7).

Table 6: Survival analysis according to treatment agents in me-
tastatic first-line treatment

Treatment PFS (m) Logrank | P 05 (m) Logrank | P
X2 x2
100:2.1 0334 0846
[9695 C1:5.8-14.1]
Irinotecan 95:20
%695 CL:5.5-13.4]
S-FU 128:29
[%95 C1:7.1-185]

Oxaliplatin 0.993 0.609

208:13
%95 C1:18.0-235]
17330
%95 C1:113-233]
226451

(%95 C1:124-32.7)

Anti-VEGF/ EGFR 1683 0200 6891 0009
Yes 208429 118412

%95 CI:15.1-26.4] 995 C1:94-14.2]

No 153419 37527

(995 CI:113-19.2) %95 C1:0.0-9.0]

Table 7: Survival analyses of targeted therapies in metastatic
first-line treatment in the right and left colons

Treatment 0S (m) Log-rank P PFS (m) Log-rank | P
x2 x2
Right colon 0.000 0.994 0.000 0.997
Anti-VEGF 31.1:88 11.8£2.0
%95 C1:13.8-48.4] [%95 C1:7.7-15.9]
19.7£35

Anti-EGFR

[%95 CL:12.6-26.7] (%95 C1:8.0-15.9]

Leftcolon 3735 0053 0272 0,602
Anti-VEGF 15.9:20 100£2.1

%95 C1:11.8-19.9] [995 C1:5.8-14.1]
1984118

9695 C1:0.0431]

Anti-EGFR

The mPFS was 6.3 months in those who recei-
ved second-line treatment. The longest PFS was
in the group receiving anti-VEGF therapy with
5-FU and the shortest PFS was in the group re-
ceiving anti-VEGF therapy with irinotecan, but
did not reach statistical significance (p=0.506).
The median progression-free survival of the 5
patients who received third-line treatment was
4.5 months. Regorafenib was given to 4 patients
and 5-FU-anti-VEGF to 1 patientin the third line.
There was no significant difference between
the treatments in terms of PFS (p=0.774). In re-
ctal cancer, mOS was 67.8 months in hon-me-
tastatic patients and 15.7 months in metastatic
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patients (p<0.001). The mDFS could not be cal-
culated in patients with non-metastatic rectal
cancer. In these patients, 3-year DFS rate was
44.7% and 5-year DFS rate was 27.7%. The choi-
ce of neoadjuvant or adjuvant treatment in the
treatment of patients with non-metastatic rec-
tal cancer did not result in a statistically signi-
ficant DFS and OS benefit (p values 0.122 and
0.381, respectively). In patients with metastatic
rectal cancer, mPFS after first-line treatment
was calculated as 10 months. Patients who re-
ceived oxaliplatin in the first-line treatment
had a PFS benefit of 2.4 months compared to
those who received irinotecan, but it was not
considered statistically significant (p=0.671).
First-line treatment with anti-EGFR or anti-VE-
GF therapy had a numerical PFS benefit of 3.4
months but was not statistically significant
(p=0.472). There was no significant correlation
between progression-free survival after first-li-
ne treatment and gender, performance status,
tumor histology, or metastatic sites. There was
no significant association between metasta-
tic rectal cancer and tumor histology, metas-
tasis sites, KRAS, NRAS, BRAF status. Overall
survival was significantly higher in men and
those with better performance status (p va-
lues 0.017 and 0.031, respectively). However,
significance was lost in multivariate analysis.

DISCUSSION

With the increase in the world population and
the prolongation of life expectancy, the pro-
portion of elderly population is gradually incre-
asing. Colorectal cancers are one of the leading
causes of cancer-related deaths and are usually
seen in advanced age (1-4). In elderly patients,
it is necessary to make a treatment plan accor-
ding to performance status, comorbidity and
lifestyle. Although geriatric patients constitu-
te the majority of cancer cases, there is insuf-
ficient evidence on the management of these
patients. Due to older age and higher rates of
comorbidity, elderly patients are often conside-
red ineligible for clinical trials. This leads to a pa-
ucity of efficacy data in the elderly population.

In the MOSAIC trial, a study of adjuvant treat-
ment in colon cancer, the addition of oxalip-
latin to 5-FU and leukoverine significantly im-
proved 5-year DFS and OS in stage 2 and stage



263

3 colon cancer. In the post-hoc analysis of this
study, the contribution of adding oxaliplatin to
5-FU-leucoverine could not be shown in peop-
le aged 70 years and older. However, patients
aged 70-75 years were included in this analysis,
and those aged 75 years and older were not
included because they constituted less than
1% of the entire study population (8). In a me-
ta-analysis of 5,489 patients aged 75 years and
older with resected stage 3 colon cancer, it was
found that the risk of death was reduced with
adjuvant treatment in elderly patients (7). In
the NSABP C-07 study, it was observed that the
addition of oxaliplatin to 5-FU and leukoverine
improved DFS but did not contribute to OS in
patients under 70 years of age. In this study, the
proportion of patients aged 75 years and older
was only 5% (9). The XELOXA trial compared
bolus 5-FU-folinic acid with xelox (oxaliplatin
and capecitabine) in stage 3 colon cancer. Af-
ter 7 years of follow-up, XELOX improved ove-
rall survival, but the effect of oxaliplatin was
less in patients over 70 years of age compared
to younger patients (10). The X-ACT study also
showed that 5-FU was not superior to capecita-
bine in the adjuvant treatment of stage 3 colon
cancer (11). In our study, adjuvant treatment of
stage 2 colorectal cancer patients over 75 years
of age did not improve overall survival or disea-
se-free survival. Similar to the literature, overall
survival was prolonged (p=0.031) in stage 3 pa-
tients who received adjuvant treatment. Che-
motherapy regimens given in adjuvant treat-
ment were not superior to each other in overall
survival. Among those who received adjuvant
treatment, those who received oxaliplatin had
better disease-free survival compared to those
who did not (p=0.035). However, when evalu-
ated with all stage 3 patients, the addition of
oxaliplatin in adjuvant treatment did not cont-
ribute to disease-free survival (p=0.132). With
this result, it should be kept in mind that adju-
vant treatment in the geriatric population over
75 years of age with stage 3 colon cancer can
contribute in patients who are suitable for treat-
ment and who can manage side effects. Similar
to the literature, we could not show any additio-
nal survival benefit of adding oxaliplatin to the
treatment. Although disease-free survival im-
proved in those who received oxaliplatin com-

pared to those who did not, this difference was
only in the group receiving adjuvant treatment.

Although the expected survival times are lon-
ger in early stages compared to advanced sta-
ges, the overall survival of stage 1 patients in
our study was shorter than that of stage 2 and
stage 3 patients. We included 9 stage 1 pa-
tients in our study. Two of these patients died
because of cardiac comorbidities and the ot-
her two died because of primary gastric and
renal cell carcinoma detected after the diag-
nosis of colon cancer. One patient with stage
1 died after disease progression. In our study,
the low survival rate in the early stages may
be explained by the low number of stage 1 pa-
tients in the study compared to other stages
and the presence of non-cancer-related deaths.

Modern studiesinlocally advancedrectal cancer
in which patients are treated with radiotherapy
and/or chemotherapy before surgery are more
important today. Studies comparing the results
of neoadjuvant chemotherapy and surgery do
not include elderly patients, but the results in
the general population can also be considered
in these patients. Since complications of neoa-
djuvant radiotherapy such as venous thrombo-
embolism, femoral neck and pelvic fractures,
ileus and fistula are more common in elderly
patients, radiotherapy is less preferred in older
patients eligible for surgery compared to youn-
ger patients. In addition, surgical complications
such as decreased quality of life due to living
with a permanent stoma after total mesorectal
excision and sphincter dysfunction as a result of
anterior resection may be more common in the
elderly, so a multidisciplinary approach is requ-
ired to make treatment decisions. In our study,
although neoadjuvant treatment was planned,
most patients could not complete neoadjuvant
treatment due to comorbidities and side effects.

The standard first-line treatment of metasta-
tic colorectal cancer is the combination of the
cytotoxic agents oxaliplatin and irinotecan
with molecularly targeted biologics. Oxalipla-
tin (FOLFOX) or irinotecan (FOLFIRI) combined
with fluoropyrimidines has formed the backbo-
ne of this treatment (12-14), as many studies
have shown the benefit of adding oxaliplatin
or irinotecan to 5-FU/LV in first-line treatment.



It is accepted that FOLFOX and FOLFIRI show
similar efficacy in metastatic first-line (15,16).
In our study, response rates were similar in line
with the literature. In elderly patients, FOL-
FOX has been shown to be as effective as in
younger patients, but with higher rates of side
effects (17,18). In a similar analysis, patients
over 70 years of age treated with fluorouracil
alone had less frequent nausea, neuropathy
and neuropathy compared to FOLFOX (19).
In another study of patients over 75 years of
age who received infusional 5-FU and LV with
or without irinotecan, although response ra-
tes were higher with FOLFIRI, the contribu-
tion to OS and PFS was not significant (20).
The biological agent to be added to the treat-
ment is selected according to the RAS and BRAF
status and localization of the tumor. Randomi-
zed trials have shown that adding bevacizumab
to right colon tumors with RAS and BRAF mu-
tant or wild type and anti-EGFR therapy (cetuxi-
mab/panitumumumab) to left colon tumors
with RAS and BRAF wild type provide more be-
nefit. Anti-EGFR therapy is not recommended
for RAS or BRAF mutant tumors. In elderly pa-
tients, the addition of biologic agents to first-li-
ne treatment improves treatment responses. In
a meta-analysis, the addition of bevacizumab
to fluoropyrimidine-containing therapy resul-
ted in a median OS benefit of 3.3 months (17.4
months vs 14.1 months) and a PSF benefit of 2.8
months (9.2 months vs 6.4 months) in patients
over 70 years of age. Side effects such as blee-
ding, hypertension, venous thromboembolism
were more frequent in the bevacizumab-trea-
ted arm, but the risk of arterial thrombosis was
twice as high in this group (6.7% vs 3.2%) (21).
Cetuximab/panitumumumab, anti-EGFR-targe-
ted therapies, are as effective in elderly patients
as in younger patients. In one study, the addi-
tion of anti-EGFR to first-line therapy contribu-
ted to a PFS of 4.6 months (13.1 months vs 8.5
months) and OS of 9.8 months (26.3 months vs
16.5 months) in elderly patients with left colon
tumors. In our study, the addition of oxaliplatin
or irinotecan in metastatic first-line treatment
was found to decrease OS and PFS, but not sta-
tistically significant. We think that the increase
in toxicity that may develop with these drugs
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may affect survival. In our study, adding bio-
logic agents to first-line treatment contributed
to an OS of 8 months (p=0.009). Similarly, in line
with the literature, adding bevacizumab to the
treatment of patients with metastatic right co-
lon tumors resulted in a 12-month OS benefit
and adding anti-EGFR agents to the treatment
of patients with left colon tumors resulted in a
13-month OS benefitand a 9-month PFS benefit.
Second-line and beyond studies in elderly pa-
tients with colorectal cancer are limited. It is
envisaged that treatments suitable for youn-
ger patients can be given to fit elderly patients.
For frail patients, monotherapy may be more
appropriate to avoid toxicity in the second
line and beyond. In the STREAM study, a ret-
rospective study of 873 patients, irinotecan,
capecitabine and FOLFIRI were the most frequ-
ently received second-line treatments in pa-
tients over 75 years of age (22). Similarly in our
study, irinotecan monotherapy was the most
common treatment given in the second-line
setting. Targeted anti-VEGF therapy was ad-
ded to the treatment of half of the patients.
This study has several limitations that should be
acknowledged. First, the retrospective design
inherently limits the control of confounding
factors and may introduce selection bias. Se-
cond, toxicity data could not be comprehensi-
vely evaluated due to missing records in patient
files, which limited the ability to perform an
accurate assessment of treatment-related ad-
verse events. Third, information regarding co-
morbidities and chemotherapy dose intensity
was incomplete in some patients, which rest-
ricted further subgroup analyses. Additionally,
the median follow-up duration (17.2 months)
was relatively short compared to the median
overall survival observed in some subgroups,
which may have affected the statistical power
of survival analyses. Despite these limitations,
the study reflects real-world outcomes and pro-
vides valuable insights into the treatment of co-
lorectal cancer patients aged 75 years and older.
In our study, the factors affecting overall sur-
vival in all patients with colorectal cancer over
75 years of age were performance status and
tumor differentiation grade. Giving adjuvant
treatment to stage 2 patients did not contribu-
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te to disease-free survival and overall survival.
In stage 3 patients, adjuvant treatment signifi-
cantly improved overall survival. The adjuvant
treatment regimens were not superior to each
other. Adding a targeted biologic agent to me-
tastatic first-line treatment significantly impro-
ved overall survival. Addition of bevacizumab
in right colon tumors and anti-EGFR in left co-
lon tumors improved treatment responses. Our
study concludes that colorectal cancer patients
over the age of 75 years responded similarly
to the recommended treatment regimens as
patients under the age of 75 years in the lite-
rature studies, and that treatment should be
planned in accordance with current guideline
recommendations in geriatric patients whe-
re the risk of toxicity is expected to be low.
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OZET

AMAGC: Bu calismada, kardiyovaskiler hastaliklarin tedavisin-
de yaygin olarak recete edilen antiplatelet ve antikoagiilan ilag
prospektuslerinin okunabilirlik diizeyleri degerlendirildi.

GEREG VE YONTEM: Turkiye ilag Rehberi'nden ulasilan 13 ilaca
ait prospektiis (KUB-KT) analiz edilerek, Atesman, Bezirci-Yilmaz
ve Cetinkaya-Uzun okunabilirlik formdilleri kullanilarak deger-
lendirme yapildi. S6zciik sayisi, cimle uzunlugu ve hece sayisi
gibi metinsel dlclitler analiz edildi.

BULGULAR: Atesman formiiliine gore ortalama okunabilirlik
skoru 71,45 olup “kolay” diizeyde bir metne isaret etmektedir.
Ancak Bezirci-Yilmaz ve Cetinkaya-Uzun formiilleri, metinlerin
anlasilabilmesi icin en az lise diizeyinde egitim gerektirdigini
gostermistir. Cok heceli sézciiklerin ve karmasik ciimle yapilarin
sik kullaniimasi, duisiik saghk okuryazarligina sahip bireyler icin
onemli bir engel teskil etmektedir.

SONUC: Antiplatelet ve antikoagtilan ilag prospektuslerinin bi-
yuk kismi, hasta materyalleri icin dnerilen okunabilirlik dizeyi-
nin Uzerindedir. Bu durum hasta anlayisini, tedaviye uyumu ve
glivenligi olumsuz etkileyebilir. Prospektuslerin sadelestiriimesi
icin saglik okuryazarhigr uzmanlari ile is birligi yapilmasi ve di-
zenleyici 6nlemler alinmasi gerekmektedir.

ANAHTAR KELIMELER: Okunabilirlik, Antiplatelet ve antikoa-
gllan ilaglar, Web tabanh saglik bilgisi.
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ABSTRACT

OBJECTIVE: This study aimed to evaluate the readability of
prospectuses (Patient Information Leaflets) for antiplatelet and
anticoagulant medications, which are widely prescribed for car-
diovascular conditions.

MATERIAL AND METHODS: A total of 13 drug prospectuses
(6 anticoagulants, 7 antiplatelets) were retrieved from the Tur-
kish Drug Guide. Readability scores were calculated using the
Atesman, Bezirci-Yilmaz, and Cetinkaya-Uzun formulas. Textual
metrics such as word count, sentence length, and syllable count
were analyzed.

RESULTS: According to the Atesman formula, the average rea-
dability score was 71.45, indicating an “easy” level. However, the
Bezirci-Yilmaz and Cetinkaya-Uzun scores revealed that these
texts require at least a high school education level to compre-
hend. The high proportion of multi-syllabic words and complex
sentence structures in the prospectuses limits accessibility for
patients with low health literacy.

CONCLUSIONS: Most antiplatelet and anticoagulant medicati-
on prospectuses exceed the recommended readability level for
patient materials. This may negatively impact patient unders-
tanding, medication adherence, and safety. The results under-
score the need for regulatory oversight and collaboration with
health literacy experts to improve the design and clarity of drug
information materials.

KEYWORDS: Readability, Antiplatelet and anticoagulant medi-
cations, Web-based health information.
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INTRODUCTION

Antithrombotic drugs are pharmacological
agents that inhibit blood clot formation and/
or promote the breakdown of existing thrombi.
Based on their mode of action, they are cate-
gorized into three classes: i. Anticoagulants, ii.
Antiplatelet agents, iii. Fibrinolytics (thrombol-
ytics). Physiologically, hemostasis refers to the
formation of clots outside the blood vessel to
stop bleeding after vascular injury. In contrast,
thrombosis is a pathological condition chara-
cterized by clot formation within the vessel,
often without any injury. Although both pro-
cesses involve similar pathways, thrombosis is
undesired and can lead to serious clinical con-
sequences such as myocardial infarction, stro-
ke, or pulmonary embolism. Antithrombotic
therapies aim to prevent or treat thrombotic
events, but by interfering with normal clotting
mechanisms, they also carry a risk of bleeding
and may impair physiological hemostasis (1).
For prevention of adverse effects, appropriate
usage of drugs are so important. Education of
patients and reading of prospectus releated
with medication usage are main way for pre-
vention of adverse effects. Nowadays, medical
professionals do not have enough time for deta-
iled inform of patient about medications usage
and adverse effects.In this point,prospectuses
another word Patient Information Leaflets of
medications have an important role. But, reada-
bility of medication prospectuses are as impor-
tant as content and rationale of prospectuses.
Patients which have different education levels
should understand especially usage,poso-
logy and adverse effects of medications when
they read prospectuses.Readability is brief-
ly expressed as the level of understanding of
texts by readers. The readability formula pre-
pared by Vogel and Washburne in 1928 is the
first formula prepared in this field. After this
formula, scientists from different fields pre-
pared formulas by using different variables.
The first study in this field at Turkey was car-
ried out by Atesman in 1997 (2). There is
a positive correlation between readability
and reading amount of a text. Texts which
are difficult to read are not read by readers.

But, texts which are easy to read are attract the
attention of readers. For that reason, readability
level of a text directly effect the effectiveness
and efficiency of the text. In this context, as for
other texts in the books, prospectus of a medi-
cation must be appropriate to the level of the
reader along with the qualities that they have.

In this study, it was aimed to measure the re-
adability level of the prospectuses of antico-
agulant and antiplatelet medications that are
commonly used for cardiovascular diseases
which are frequently seen in most patients
due to increased level of metabolic diseases.
This study did not aim to compare prospectus
readability across different indication groups.
Instead, the inclusion of prospectuses from
various indications was intended to ensure
broader representation and generalizability.

MATERIALS AND METHODS

The list of all active anticoagulants and antip-
latelets available in pharmacies was taken from
the current webpage of the Turkish Drug Guide
by author (3). The prospectuses of 6 anticoagu-
lant medications and 7 antiplatelet medicati-
ons were transferred to the readability calcula-
tion engine at “https://www.webfx.com/tools/
read-able/” by mean of copying. Page count,-
sentence count,word count,syllable count,ave-
rage sentence length and average word length
of each drug prospectus were calculated. By
using these parameters,the readability values
were calculated using the formulas derived by
Atesman, Bezirci-Yilmaz and Cetinkaya-Uzun.
This study evaluated drug prospectuses ava-
ilable on the internet. Since no human or ani-
mal subjects were used, no approval or et-
hics committee is required for such articles.

The Atesman readability formula:

Readability score:198.825-(40.175xword  len-
gth)-(2.610xsentence length). Word length
is calculated bt division total syllable count
to total word count and sentence length is
calculated by division of total words to to-
tal sentences. A readability score of 0-100
is obtained. As the score increased, the re-
adability of the text increases (2) (Table 1).



Table 1: Readability Levels in Atesman’s Readability Formula

(Atesman, 1997)

Readability Score

Readability Level

90-100

Very Easy

70-89

Easy

50-69

Moderate

30-49

Difficult

1-29

Very Difficult

The Cetinkaya-Uzun readability formula:

Readability score: 118.823 - (25.987 x average
word lenght) - (0.971 x average sentence len-
ght). The second formula developed for Turkish
reading materials is the Cetinkaya-Uzun Rea-
dability Formula. In general, the two variables
of readability formulas, the average word and
sentence length, had a significant relationship
with the extraction score, and the readability
equation above was obtained by applying mul-
tiple linear regression analysis (Table 2) (2).

Table 2: Readability Levels in the Cetinkaya-Uzun Formula (Ce-
tinkaya, 2010)

Education Level
10,11 ve 12 Snif
8ve . Simf
5,6ve 7. Simf

Readability Score Readability Level

0-34 Insufficient Reading Level

35-50 Instructional Reading Level

51+ Independent Reading Level

The Bezirci-Yilmaz readability formula:

Readability score: \/Average word lenght x ((H3
x 0.84) + (H4x1.5) + (H5x3.5) + (H6x26.25)). This
score was developed for Turkish texts. It is ba-
sed on length of sentences, words, sylabble of
words which are found in a text. Readability va-
lues are created and classified by counting the
average number of words with three, four, five,
six or more syllables in a sentence. H3: Average
number of three-syllable words in a sentence,
H4: Average number of four-syllable words in
a sentence, H5: Average number of five-syllab-
le words in a sentence, H6: Average number of
six-syllable words in a sentence (Table 3) (2).

Table 3:. Readability Levels According to Bezirci-Yilmaz Formu-
la (Bezirci and Yilmaz 2010)

Readability Score

Education Level

1-8

Elementary School

9-12

High School

13-16

Bachelor's Degree

16+

Higher education
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Statistical Analysis

The SPSS 20 software was used for data analy-
sis. Frequency and percentages were used to
represent catergorical data. The mean and stan-
dard deviation were used to represent numeri-
cal data.

RESULTS

The readability evaluation of 13 antiplate-
let and anticoagulant medication prospec-
tuses was conducted using various metrics.

The mean word count across the prospectuses
was 2155.33 + 449.016. The average number of
sentences per document was 352.08 + 74.394,
with an average sentence length of 6.0417 +
0.29064 words, indicating variability in senten-
ce construction across the analyzed documents.

The mean syllable count was 7639.58 +
9294.465, while the average number of chara-
cters per document was 14574.33 + 6585.034.

These metrics reflect the complexity of the
language used in the documents.The average
number of difficult words (words with more
than three syllables) was 2007.17 + 657,098 ,
highlighting the frequent use of technical and
specialized vocabulary. The total text length
across the prospectuses averaged 8,335.33 +
1,670 characters, further illustrating the ex-
tensive nature of these materials (Table 4).

Table 4: Descriptive statistics summarizing the key findings are
presented

Word count
Number of characters
Difficult words
Short words
Number of characters
without spaces
Sentence
ount
Number of
paragraphs
Average
Word length
average_sentence
length
syllable_count
page_count

Mean 215533 | 1457433 | 2007.17 | 112150 | 1402083 | 35208 |279.15 | 2.7783 | 6.0417 7639.58 833

Std. 449.016 | 6585.034 | 657.098 | 2442.853 | 5030.319 | 74394 | 98156 | .04282 | .29064 9294.465 | 1.670

Deviation

The average number of long sentences (de-
fined as sentences with more than 20 words)
was 23.63 = 1.249, suggesting that the majo-
rity of the sentences are concise but a notab-
le portion includes detailed explanations.
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The average readability score for the prospe-
ctuses was calculated as 71.45 = 1.99, indi-
cating that the materials require a modera-
te level of literacy to comprehend (Table 5).

Table 5: Different mean readability indexes of antiplatelets and
anticoagulants prospectuses

Atesman READABILITY INDEX | Bezirci Yilmaz READABILITY INDEX | Cetinkaya Uzun

READABILITY INDEX

Mean 71450 23.63375 21.78742

Std. Deviation | 1.9902 1249475 2446052

These results suggest that antiplatelet and
anticoagulant medication prospectuses ge-
nerally feature technical language, moderate
sentence complexity, and readability levels
that may pose challenges for patients with
lower literacy levels. The findings underscore
the importance of revising such documents to
enhance accessibility for a broader audience.

Further research could focus on compa-
ring these findings with international rea-
dability standards to identify specific are-
as for improvement in prospectus design.

DISCUSSION

The findings of this study indicate that the rea-
dability levels of antiplatelet and anticoagulant
medication prospectuses are generally above
the recommended thresholds for patient com-
prehension. Readability assessments revealed
that most package leaflets exceed the recom-
mended readability level for health-related ma-
terials, posing a potential barrier for patients
with low health literacy. This is consistent with
previous studies evaluating the readability of
pharmaceutical package leaflets and other
patient-directed medication information (4).

A major concern arising from these findings is
the potential impact on medication adheren-
ce and patient safety. Prior research has high-
lighted that inadequate readability in drug sa-
fety materials may contribute to preventable
medication errors (5). Given that patients rely
on package leaflets for crucial information re-
garding drug administration, contraindicati-
ons, and side effects, poor readability could
lead to misunderstandings, improper usage,

or even non-adherence to prescribed treat-
ment regimens. In this regard, the study aligns
with existing literature suggesting that patient
education materials often fall short in ter-
ms of understandability and actionability (6).

The results also align with broader trends ob-
served in studies on medication package leaf-
lets. For instance, research on biosimilar medi-
cations has demonstrated that package leaflets
tend to be complex, often surpassing the re-
commended readability scores (7). This sug-
gests that the problem is not limited to a single
class of drugs but extends across multiple the-
rapeutic categories. Similarly, studies exami-
ning readability in other patient education ma-
terials have found that even when information
is deemed understandable, it may not always
be actionable, reducing its practical value (8).

Another important aspect to consider is the
regulatory framework governing the design of
package leaflets. While the European Medici-
nes Agency (EMA) and the U.S. Food and Drug
Administration (FDA) provide guidelines on im-
proving the readability of medical documents,
our findings indicate that adherence to these
recommendations is inconsistent (9). This disc-
repancy highlights the need for stricter imp-
lementation of plain language principles and
greater involvement of health literacy experts
in the design of patient information leaflets.

Addressing these readability challenges requ-
ires a multifaceted approach. First, regulatory
agencies should enforce stricter readability
standards and conduct systematic reviews of
patient information leaflets to ensure complian-
ce. Second, pharmaceutical companies should
collaborate with health literacy experts and
patient advocacy groups to develop materials
that are both comprehensible and actionable.
Finally, healthcare professionals should play a
more active role in bridging the gap between
complex medical information and patient un-
derstanding by providing verbal explanations
and supplementary materials when necessary.

This study has several limitations. The readabi-
lity assessment was based on objective reada-
bility formulas, which do not account for factors
such as patient familiarity with medical termi-



nology or cultural differences in comprehensi-
on. Future research should incorporate quali-
tative assessments, such as patient interviews
or focus groups, to evaluate the real-world un-
derstandability of these materials. Additionally,
studies comparing the readability of package
leaflets across different regulatory regions may
provide further insights into global best prac-
tices for improving patient comprehension.
A major limitation of this study is that it did
not aim to compare prospectus readability ac-
ross different indication groups. Rather, pros-
pectuses from various indications were inc-
luded to achieve broader representation and
enhance generalizability, which may limit the
ability to draw indication-specific conclusions.

Overall, the findings reinforce the urgent need
to improve the readability of antiplatelet and
anticoagulant medication prospectuses. Poor
readability remains a significant barrier to pa-
tient comprehension, potentially affecting me-
dication adherence and health outcomes. By
integrating evidence-based readability stan-
dards into pharmaceutical communication
strategies, stakeholders can enhance patient
safety and empower individuals to make in-
formed decisions regarding their treatments.
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OZET

Transradial koroner anjiyografi diistik vaskiiler komplikasyon
riski ile iliskili olsa da ciddi komplikasyonlara yol acabilen
invaziv bir girisimdir. Koroner anjiyografi ve perkiitan koroner
girisim sirasinda cikan aortanin akut diseksiyonu nadir goriilen
olimcul bir komplikasyondur.Vakalarin ¢odu, koroner arterin
kanllasyonu sirasinda olmakta ve lokalize seyretmektedir.
Genellikle sinirli diseksiyonlar koroner arter ostiumunda
intimanin stent ile kapatilmasi veya konservatif tedavi ile tedavi
edilirken, genis diseksiyonlar cerrahi miidahale gerektirebilir.
Bu vakada sol radial yol ile tanisal koroner anjiyografi yapilan
hastada gelisen sol subklavian arterden asendan aortaya
ilerleyen ve genis bir alani etkileyen akut aort diseksiyonu
olgusunu sunmak istedik.
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ABSTRACT

Although transradial coronary angiography is associated with
a low risk of vascular complications, it is an invasive procedure
that can lead to serious complications. Acute dissection of the
ascending aorta during coronary angiography and percutaneo-
us coronary intervention is a rare fatal complication. Most cases
occur during cannulation of the coronary artery. Generally, limi-
ted dissections are treated with stenting or conservative treat-
ment, while large dissections may require surgical intervention.
In this case, we wanted to present a case of acute aortic dissecti-
on that progressed from the left subclavian artery to the ascen-
ding aorta and affected a large area in a patient who underwent
left trans-radial diagnostic coronary angiography.

KEYWORDS: Aortic dissection, Interventional cardiology,
Complication.
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INTRODUCTION

latrogenic aortic dissection is a very rare con-
dition. Its incidence during coronary angi-
ography is very low, and it was reported in 6
cases in 15500 patients in one study and in 9
cases in 45000 procedures in another study
(1). Acute dissection of the ascending aorta is a
very fatal event. Without surgical intervention,
50% of these patients die in the first 24 hours,
75% in two weeks, and 90% in a month (2).

Radial artery access for coronary angiography
and interventions is associated with more less
vascular complication rates than to femoral ar-
tery access and is the most preferred access rou-
te today (3). The most common conditions limi-
ting radial access are anatomical variants, severe
vasospasm, and severe proximal fold. Serious
vascular complications may rarely be associated
with radial intervention. In our case, we aimed
to present a very rare case of severe ascending
aortic dissection that developed during diag-
nostic left radial artery coronary angiography.

CASE PRESENTATION

A 63-year-old patient, who had no known
co-morbidities other than Diabetes Mellitus
and hypertension, applied to the cardiology
outpatient clinic with complaints of increased
exertional dyspnea for the last 2-3 months and
chest pain for 1 month. No pathological finding
was detected in his physical examination. In his
transthoracic echocardiography, there was no
additional finding except LVEF: 55-60% mild
mitral regurgitation. All values were within the
normal range in laboratory examinations. An
exercise test was planned for the patient and
coronary angiography was decided for the
patient whose exercise test was positive. The
patient was admitted to the coronary angiog-
raphy laboratory after preparations. Access was
made from the left radial artery. The first bend
of the radial artery at the elbow was crossed
with a standard guidewire. Then, the catheter
was reached to the subclavian artery, with the
wire in front of the catheter. Difficulty area was
felt in the advancement of the wire proximal to
the subclavian artery, and several attempts to
cross the subclavian artery were unsuccessful.
Then it was decided to switch with hydrophilic

wire. The hydrophilic wire was advanced from
the proximal subclavian artery to the aorta wit-
hout any significant strain. Contrast injection
was performed for imaging purposes due to
difficulty in advancing the catheter, although
the wire passage was comfortable. Immedia-
tely afterwards, the patient was consulted ur-
gently with cardiovascular surgery (Figure 1).

Figure 1:The ascending aortic dissection flap, which appears to
affect a large area, is seen in the figure

Meanwhile, in the transthoracic echocardi-
ography performed in the catheterization
laboratory, an image consistent with an in-
timal flap (aortic dissection Type A) origi-
nating from the ascending aorta with mild
aortic regurgitation was observed. No peri-
cardial effusion was observed in the echocar-
diographic examing (Figure 2). The patient
was reporting mild back pain at this point.

Figure 2: Transthoracic echocardiography showed an image
consistent with an intimal flap (aortic dissection Type A) origi-
nating from the ascending aorta with mild aortic regurgitation.
There was not pericardial effusion.



Cardiovascular surgery recommended a com-
puted tomography to determine the anato-
mical features of the dissection. Computed
tomographic angiography (CTA) of the aor-
ta showed a very big type A aortic dissection
with a false lumen of 1.6 cm and a true lumen
of 3.2 cm, which did not extend to the distal
of the subclavian artery (Figure 3a and 3b).

Figure 3A and 3B: Computed tomographic angiography (CTA)
of the aorta showed a very big type A aortic dissection with a
false lumen of 1.6 cm and a true lumen of 3.2 cm, which did not
pass distal to the subclavian artery.

It was observed that the entry site of the disse-
ction flap was the middle part of the subclavian
artery (Figure 4).

Figure 4: The 3D reconstruction of the patient's computed to-
mography examination is seen in the figure.

Under these conditions, the patient was given
an emergency surgery decision and the patient
was quickly taken to the operatingroom. Advan-
ced life support was applied to the patient who
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developed cardiopulmonary arrest while he
was taken to the operating table. However, the
patient died before the operation was started.

DISCUSSION

latrogenic aortic dissections (IAD) are a serious
complication and are rarely seen during cardiac
catheterization. It can be said thatitsincidenceis
around 0.02%. The frequency of occurrence va-
ries depending on the urgency of the procedure
and the situation. Its incidence is 0.19% in case
of acute myocardial infarction, and its inciden-
ce is around 0.01% during elective procedures.
It is more common in percutaneous coronary
interventions than in diagnostic imaging (1).

IAD is more common during right coro-
nary artery (RCA) cannulation. The osti-
um is often affected in RCA. This is beca-
use smooth muscle cells are fewer in the
osteal region and the Type 1 collagen fiber mat-
rix is looser than the left coronary artery (4-6).

IAD often results from mechanical trauma to
the coronary artery orifice from guidewires,
balloons, catheters, or other devices. Aggressi-
ve manipulations with guide wires or catheters,
especially in vessels with calcified lumen, incre-
ase the frequency of dissection (5). In our case,
there was a fatal dissection originating from
the subclavian artery without reaching the co-
ronary artery. When we looked at the literature,
we could not find any report similar to our case.
Management of catheter-induced IAD compli-
cations varies according to various conditions.
These conditions depend on the location of the
ostium, the level of aortic involvement, and the
hemodynamic stability of the patients. Dunning
etal. classified the aortocoronary dissectioninto
three distinct categories based on the extent of
aortic involvement: Class |, which includes only
the coronary cusp; Class Il is used to define dis-
sections up to40 mmin the aorticwall,and Class
[llis used to define dissections over 40 mmin the
aortic wall (4). While it is thought that the best
treatment for Class | and Il dissections should
be stent placement at the coronary entry point
and close clinical follow-up. In class Il dissecti-
ons, surgical intervention is usually required (1).
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In our case, the dissection was most likely due
to manipulation of the hydrophilic guidewire in
the subclavian artery. Presumably the wire dis-
sected the left subclavian artery and advanced
into the aortic wall. We think that the subintimal
space of the vessel was opened by accidental
subintimal passage of the guide wire and sub-
sequent advancement of the catheter, and the
injection of contrast material given for imaging
purposes may have further expanded the false
lumen. To our knowledge, this case may be one
of the limited cases in the literature reporting
ascending aortic dissection resulting from ra-
dial access coronary catheterization. When the
literature is examined, Noguchi et al. reported
a case of brachiocephalic dissection exten-
ding to the aorta (7) in addition to this, Gulsin
et al. also reported subclavian artery perfora-
tion secondary to transradial intervention (8).

In this case report, we aimed to share that
the use of hydrophilic wires during radial an-
giography may increase the risk of dissecti-
on and rupture, and that wire and catheter
manipulations should be done very gently.
Although radial angiography is associated
with low vascular complications, it should
be considered that each case carries signifi-
cant risks and may lead to fatal complications.

Written informed consent was obtained from
patient’s husband participating in this case re-
port to share her relevant medical history and
laboratory results.
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OZET

ister tek hiicreli, ister cok hiicreli olsun, canlihigin en temel diir-
tdsa varligini stirdrmek ve hayatta kalmaktir. Bu durum kanser
hiicreleri icinde gecerlidir. insanoglunun kanserle amansiz sa-
vasl devam etmektedir. Bu savas sirasinda diismanin konumu-
nu ve gliclini tespit etmek temel stratejidir. Bu amacgla gini-
mizde doku biyopsisi tiimdr teshisi icin altin standart olmaya
devam etmektedir. Bununla birlikte, sivi biyopsi, timor hicre-
lerinden salgilanan dolasimdaki serbest DNA (cell-free tumor
DNA : cftDNA), RNA (circulating cell-free RNA : cfRNA), mikro-
vezikiil (ekzosomlar, ekstraselltler vezikiller :EVs), dolasimdaki
timor hicreleri (circulating tumor cells (CTCs) ve timor etki-
lesimli trombositlerin (tumor-educated platelets (TEPs) tespiti
icin basta kan, tiikriik, idrar gibi viicut salgilarina odaklanan
yontemlerdir. Kanser tanisinda sivi biyopsi, hastaligin erken
evrede belirlenmesi, tedavi yanitinin izlenmesi ve timor gene-
tigindeki degisikliklerin takip edilmesi agisindan biylik 6nem
tasir. Yeni nesil dizileme (NGS), kantitatif polimeraz zincir reak-
siyonu (qPCR) ve dijital damlacik PCR (ddPCR) gibi ileri tekno-
lojiler sayesinde sivi biyopsiden elde edilen verilerin duyarlihd:
ve 6zgullugi artinlmaktadir. Kanser disinda sivi biyopsi, néro-
dejeneratif hastaliklar, kardiyovaskdiler hastaliklar, enfeksiyonlar
ve genetik bozukluklarin teshisinde de kullaniimaktadir. Kardi-
yovaskiiler hastaliklarda ise dolasimdaki mikroRNA profilleri,
hastaligin progresyonu hakkinda énemli bilgiler sunmaktadir.
Bununla birlikte, sivi biyopsinin klinik uygulamalara tam anla-
miyla entegre edilebilmesi icin bazi zorluklar mevcuttur. Bu zor-
luklar arasinda yontemlerin standardizasyonunun saglanmasi,
biyobelirteclerin duyarliliginin artiriimasi ve klinik dogrulama
streclerinin tamamlanmasi bulunmaktadir. Sivi biyopsiden
elde edilen verilerin yorumlanmasi ve klinik pratige aktarilmasi
icin ileri biyoinformatik analiz yontemlerinin gelistirilmesi ge-
rekmektedir. Gelecekte sivi biyopsi, kanser basta olmak lizere
bircok hastaligin yonetiminde standart bir tani ydontemi haline
gelebilir. Ozellikle yapay zeka ve makine 6grenmesi tabanli veri
analiz yontemleri ile sivi biyopsiden elde edilen bilgilerin daha
hassas sekilde degerlendirilmesi mimkiin olacaktir. Bu der-
lemede, su an oldukga giincel olan sivi biyopsi yontemlerinin
temel prensipleri, avantajlari, sinirlamalari ve klinik uygulama
alanlari ele alinacaktir.
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ABSTRACT

Whether unicellular or multicellular, the fundamental drive of
life is to survive and persist. This principle also applies to can-
cer cells. Humanity's relentless battle against cancer continues,
and a crucial strategy in this fight is to determine the enem-
y's position and strength. Currently, tissue biopsy remains the
gold standard for tumor diagnosis. However, liquid biopsy has
emerged as a promising alternative, focusing on detecting tu-
mor-derived circulating free DNA (cfDNA), circulating free RNA
(cfRNA), microvesicles (exosomes, extracellular vesicles: EVs),
circulating tumor cells (CTCs), and tumor-educated platelets
(TEPs) in bodily fluids such as blood, saliva, and urine. In cancer
diagnosis, liquid biopsy plays a crucial role in early detection,
monitoring treatment response, and tracking genetic changes
in tumors. Advances in next-generation sequencing (NGS), qu-
antitative polymerase chain reaction (qPCR), and digital drop-
let PCR (ddPCR) have significantly improved the sensitivity
and specificity of data obtained through liquid biopsy. Beyond
cancer, liquid biopsy is also being utilized in the diagnosis of
neurodegenerative diseases, cardiovascular diseases, infecti-
ons, and genetic disorders. In cardiovascular diseases, circula-
ting microRNA profiles provide valuable insights into disease
progression. However, several challenges must be addressed
before liquid biopsy can be fully integrated into clinical prac-
tice. These challenges include standardizing methodologies,
enhancing the sensitivity of biomarkers, and completing clini-
cal validation processes. Additionally, advanced bioinformatics
analysis techniques are needed to interpret the data obtained
from liquid biopsy and translate it into clinical applications. In
the future, liquid biopsy has the potential to become a standard
diagnostic tool for managing various diseases, particularly can-
cer.The incorporation of artificial intelligence and machine lear-
ning-based data analysis methods is expected to further refine
the accuracy and reliability of liquid biopsy results. This review
will discuss the fundamental principles, advantages, limitati-
ons, and clinical applications of liquid biopsy, a rapidly evolving
and highly relevant diagnostic approach.

KEYWORDS: Cell fee DNA, Cell fee RNA, Extracellular vesicles,
Circulating tumor cells.
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GiRiS

Saghk alaninda gerek tedavi ve gerekse tani
bakimindan bircok teknolojik gelismeler ya-
sanmasina ragmen, kanser kiresel saglk so-
runu olmaya devam ediyor. Maalasef kan-
ser en yaygin 6lim nedenlerinden biridir ve
yeni vakalar diinya capinda artmaktadir. Er-
ken tani ve uygun tedavi, kanser hastalari-

nin prognozlarini iyilestirmek ve hayatta kal-
ma sanslarini artirmak icin ¢cok 6nemlidir (1).

GUnumduzde, kanser tanisi icin altin standart
hala doku biyopsisidir. Doku biyopsisi kanser-
leri ve alt tiplerini kesin olarak teshis edebil-
mesine ragmen, doku biyopsisi almak zordur.
Girisimsel bir islem oldugu icin komplikasyon
riski yUksektir ve hastaligin progresyonunu ta-
kip etmek icin strekli yapilmasi uygun degili-
dir. Kanserleri erken evrede tespit etmek bazi
durumlarda zor oldugundan, her ne kadar al-
tin standart olsa da klasik doku biyopsileri er-
ken evre kanser tanisini goézden kacirabilir (2).

Sivi biyopsi veya molekiiler tani, timor hiicre-
lerinden salgilanan dolasimdaki serbest DNA
(cell-free tumor DNA (cftDNA)), dolasimdaki
serbest RNA (circulating cell-free RNA (cfRNA)),
ekstrasellller vezikiller (extracellular vesicles
(EVs)) ve metabolitlerin yaninda dolasimdaki
timor hicreleri (circulating tumor cells (CTCs)),
timor ile etkilesimli trombositlerin (tumor-e-
ducated platelets (TEPs)) tespiti icin basta kan,
tikrik, idrar gibi vicut salgilarina odaklanan
yontemlerdir (3,4). Doku biyopsileriyle kar-
silastirildiginda, sivi biyopsiler erken tarama
veya hastaligin takibinde rol oynar (Tablo 1).

Tablo 1: Sivi Biyopsi ve Doku Biyopsisi Karsilastirmasi

(zellik Sivi Biyopsi Doku Biyopsisi
Girisimsel iglem Hayir Evet

Ornekleme siklig Yilksek (tekrarlanabilir) Diisiik (riskl olabilir)
Tiimor heterojenligi Daha kapsamli yansitabilir | Tek bélgeye bagh
Histolojik bilgi Saglamaz Salar

Analiz siiresi Hizh Daha uzun

Sivi biyopsi icin yaygin ornekler minimal inva-
ziv gerektiren kan numunleridir (5-7) (Sekil 1).

Tumor Etkilegimli
Trombositler

---------- »Serbest DNA

. | Ektraselller
Serbest RNA Vezikiler

’Dolaslmdalq
Tumor Hicreleri
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Sekil 1: Sivi Biyopsi Bilesenleri: Dolasimdaki serbest DNA, do-
lasimdaki serbest RNA, ekstraseliler vezikiller, dolasimdaki ti-
mor hiicreleri, timor ile etkilesimli trombositler.

Buderlemede sivibiyopsinin molekiler belirteg-
leri ve analiz yontemlerinden bahsedilecektir.

SIVI BiYOPSI TARIHI

1869 yilinda Thomas Ashworth, bir kanser
hastasinin kaninda dolasan timor hicrelerini
(CTC) tanimlayarak bu hticrelerin metastaz su-
reciyle iliskili olabileceg@i yonunde bir hipotezin
temelini atmistir (8). DNA'nin kesfiyle birlikte
kanserin genetik ve molektler temellerinin an-
lasilmasina yonelik arastirmalar hiz kazanmis,
kanser hiicrelerinde belirli mutasyonlarin sap-
tanmasiyla biyobelirte¢ gelistirme calismalari
ivme kazanmistir (9,10). 1970'ler ve 1980'lerde,
timor kaynaklh DNA ve hcreleri kandan izole
etmeye yonelik calismalar, teknolojik kisitla-
malar nedeniyle immunositokimya ve polime-
raz zincir reaksiyonu (PCR) yontemleriyle sinirli
kalmigtir (11). 1990’ yillarda, arastirmalar dola-
simdaki timor DNA'sI (dtDNA)'n1 potansiyel bir
biyobelirte¢ olarak tanimlamaya yonelmistir.
Ayni donemde, tiimore 6zgl nukleik asitler ve
protein tasiyan hucre disi vezikuller (eksozom-
lar) Gzerine calismalar derinlesmis, izolasyon ve
analiz yontemlerindeki gelismelerle timore ait
biyobelirteclerin kapsami genisletilmistir (12).



2000'li yillarda, yeni nesil dizileme (NGS) ve PCR
teknolojilerindeki ilerlemeler, dtDNA izolasyo-
nunu ve timore 6zgl mutasyonlarin tespit edil-
mesini ylksek duyarllik ve kesinlikle mimkiin
hale getirmistir (13). Sonraki yillarda, sivi biyop-
si yalnizca ctDNA ve CTC'lerle sinirli kalmamis;
RNA (mikroRNA'lar), dolasimdaki serbest mito-
kondriyal DNA, protein bazl biyobelirtegler gibi
diger biyolojik bilesenler, timor biyolojisini an-
lamada degerli araglar haline gelmistir. Bugtin,
sivi biyopsi, kanser tani ve tedavi streglerinde ol-
dukca glinceldir. Tek hiicre dizileme, coklu omik
entegrasyonu ve yapay zeka (Al) destekli analiz-
ler gibi yeni teknolojiler, sivi biyopsinin duyar-
hhigini ve 6zgllligund daha da artirmistir (11).

DOLASIMDAKi TUMOR HUCRELERI (CTC'LER)

Daha Once de belirttigimiz gibi, dolasimdaki
timor hicreleri (CTC) Uzerine yapilan aras-
tirmalarin temeli, 1869 yilinda Thomas As-
hworth ve calisma arkadaslarinin bir kanser
hastasinin kaninda bu hicreleri tanimlama-
styla atilmistir. CTC'ler, birincil veya metastatik
timorlerden koparak kan ya da lenf sistemi
aracihgiyla dolasima katilan hticrelerdir (5,13).

Son yillarda yapilan ¢ok sayida ¢alisma, CTC du-
zeyinin kanser gelisimiile guclu bir iliski goster-
digini ve ozellikle metastatik surecte kritik bir
rol oynadigini ortaya koymustur (5,14). Bu bul-
gular, CTC'lerin 6nemli bir biyobelirte¢ oldugu-
nu dogrulamakta ve bu htcrelerin kanser tes-
hisi, prognoz takibi ve klinik karar sureclerinde
etkili bir ara¢ olma potansiyelini vurgulamistir.
Arastirmalar, yuksek CTCduzeylerinin genel sag-
kalim suresinde azalmaile dogrudaniiliskili oldu-
Junu gdéstermektedir (15-17). Ozellikle meme
kanseri hastalarinin kan orneklerinde, artan
CTC sayisinin sagkalim oranlarini dnemli 6l¢lide
dusirdigi saptanmistir. Bu nedenle CTC'lerin
tespiti, sivi biyopsi calismalarinda giderek daha
fazla 6nem kazanmakta ve kanserin biyolojik
seyrine dair degerli bilgiler saglamaktadir (18).

CTC'ler, kanda son derece distik oranlarda bu-
lunur; yaklasik 1 milyon I6kosit icinde 1 adet
veya 10 mL kanda 1-10 hiicre arasinda degisen
sayilarda tespit edilir. Ayrica cogu CTC, dolasi-
ma katildiktan sonra 1-2,5 saat icerisinde 6lir.
Bu nedenle, CTC'leri verimli bir sekilde yaka-
lamak ve tespit etmek icin son derece hassas
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teknikler gereklidir. Su anda, CTC izolasyonu ve
tespiti icin kullanilan yontemler surekli olarak
gelistirilmekte, 6zellikle hassasiyet acisindan
onemli ilerlemeler kaydedilmektedir (19,20).
Boyut, sekil degistirilebilirlik vb. gibi biyofizik-
sel ozelliklere dayali yogunluk gradyan santri-
fUjleme, ataletsel odaklama (Inertial Focusing)
ve filtrasyon gibi geleneksel yontemler mev-
cuttur (21). Ayrica, hicrelerin belirli belirteg-
lerin ekspresyonu yoluyla tespit edilmesine
yonelik yontemler de bulunmaktadir. Bu belir-
tecler arasinda epitelyal hiicre adezyon mole-
kali (EpCAM), vimentin ve N-kaderin yer alr.
Bu yontemler arasinda EpCAM zenginlestirme,
immunomanyetik ayristirma ve mikroakiskan
cihazlar kullanilmaktadir (22). CellSearch® yon-
temi su anda FDA (U.S. Food and Drug Admi-
nistration) tarafindan kan orneklerindeki CTC
sayisini izlemek icin yetkilendirilmis tek yon-
temdir (23). Bu yontemlerin cesitli eksiklikleri
olmasina ragmen, CTC'lerin tespiti ve klinik de-
geri Uzerine arastirmalarin tesvik edilmesinde
onemli bir rol oynamislardir. Neredeyse invaziv
olmayan bir test olan CTC'ler, gelecekte timor-
lerin teshisi, tespiti ve prognozunda giderek
daha 6nemli bir degere sahip olacaktir (8,11).

DOLASIMDAKi HUCRESIZ TUMOR DNA'SI (CTDNA)

Dolasimdaki hiicresiz timoér DNA'si (ctDNA),
aktif olarak salgilanan veya apoptotik ya da
nekrotik kanser hicrelerinden koken alarak
dogrudan kan dolasimina (veya diger biyolojik
sivilara) salinan DNA'dir. Bu DNA, toplam dola-
simdaki serbest DNA (cfDNA)'nin yalnizca sinirh
bir kismini olusturur ve normal hiicrelerden fiz-
yolojik kosullarda ortaya ¢ikan cfDNA'nin bas-
kin kaynagidir (20,24,25). cfDNA parcalarinin
blylk ¢ogunlugu genellikle 143 ila 180 baz
cifti uzunlugundadir ve bu uzunluk, nikleozom
icindeki DNA boyutuna karsilik gelir. Bu par-
calarin kan dolasimindaki yari 6mri 16 dakika
ile 2,5 saat arasinda degismektedir (26). cfD-
NA; kan, idrar, beyin omurilik sivisi, plevral sivi
ve diski gibi viicut sivilarinda tespit edilebilir
(24,27,28). Kan bazli analizlerde, plazma genel-
likle ctDNA analizi i¢in daha uygun bir kaynak
olarak kabul edilir ¢linki timor disi hiicreler-
den gelen cfDNA arka plani daha dusuktir.
ctDNA, ayrica dolasimdaki timor hiicrelerinin
parcalanmasindan da kaynaklanabilir, ancak
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bunun toplam ctDNA'ya olan kantitatif katki-
si net degildir ve muhtemelen kanserin evresi
ve tedaviye yanit gibi faktorlere baghdir (29).

1948 yilinda, Mandel ve Metais kanda nukleik
asitleri tanimlayan 6nculer olmuslardir (10). ctD-
NAiseilk olarak Stroun ve arkadaslari tarafindan
1989 yilinda tanimlanmistir. ctDNA'nin dizilen-
mesi, timor mutasyonlarinin tespit edilmesine
olanak tanir ve bdylece cfDNA'dan ayirt edil-
mesini saglar (30). Arastirmalar, timor seviye-
lerindeki degisimlerin sadece miktarla sinirh ol-
madigini gostermektedir. Timorden etkilenen
hastalarin plazmalarindan elde edilen ctDNA
orneklerinin dizileri, KRAS gibi onkogenlerdeki
mutasyonlari (V-Ki-ras2 Kirsten sican sarkoma
viral onkogen homologu) isaret etmektedir
(31). Ayrica, plazmadaki ctDNA seviyeleri; timor
yuku, timor evresi ve tedaviye yanit gibi faktor-
lere bagli olarak dalgalanmalar gosterir. ctD-
NA'nin klinik uygulamalari sadece kantifikasyon-
la sinirli degildir; plazmada mevcut olan genetik
varyantlarin analizini de kapsamaktadir (32).

cfDNA izolasyonu icin birka¢ yontem mev-
cuttur. Bu yontemler arasinda: yuksek devirli
santriflj, imminomanyetik boncuklar, silika
kolon temelli zenginlestirme, polimer aracili
zenginlestirme ve klasik fenol-kloroform bazl
ekstraksiyon yontemleri bulunmaktadir (33).

Ancak bu yontemlerin standartlastirilmasi ge-
rekmektedir. Yontem sec¢imi, istenen DNA safli-
g1 ve gerekli otomasyon diizeyine bagh olarak
degisebilir (34). Mevcut DNA ekstraksiyon yon-
temlerinin ctDNA ve cfDNA arasinda ayrim yap-
madigi dusiintldiginde, ctDNA'daki genomik
varyasyonlarin tespiti icin uygun DNA ekstraksi-
yon protokollerinin uygulanmasi énemlidir (35).
ctDNA Analizinde iki temel yaklasim vardir.
Hedefe yonelik yontemler; belirli timor tip-
leriyle iliskili olan gen veya genlerin yeniden
dizenlemeleri veya mutasyonlar gibi spesi-
fik bolgeler lizerine odaklanir. Hedefsiz yon-
temler; tim timor genomunu kapsamli bir
sekilde analiz ederek niikleotid degisimleri,
kopya sayisi degisiklikleri, kromozomal ano-
maliler gibi verileri ortaya cikarir. Bu analiz
yonteminde tim genom taranir (8,11,20).

Teknolojideki ilerlemeler, damlacik tabanh di-
jital PCR (ddPCR), yeni nesil dizileme (NGS),

gercek zamanli PCR (rt-gPCR) ve hipermeti-
lasyon analizi ile biyolojik drneklerde, 6zellik-
le viicut sivilarinda, kanserle iliskili genetik ve
epigenetik degisimler ylksek hassasiyet ve
dogrulukla tespit edilebilinmektedir(36-38).

DOLASIMDAKi HUCRESIZ RNA (CFRNA)

Dolasimdaki hiicresiz RNA (cfRNA), kan gibi vi-
cut sivilarinda bulunan ve hiicresel kompleksler
icinde kapali olmayan RNA molekdillerini ifade
eder. cfRNA'lar hem kanserli hem de kanserli ol-
mayan hiicrelerden salinir. cfRNA analizi, yalniz-
ca belirli genlerin bollugunu degerlendirmekle
kalmaz; ayni zamanda patolojik alternatif birles-
tirme (splicing) veya RNA diizenleme (editing)
gibi faktorleri de inceler. Bu tir degisiklikler
yalnizca transkriptom dizeyinde tespit edile-
bilir, genom diizeyinde tespit edilemez (39,40).
Bu nedenle, son yillarda cfRNA'lara olan ilgi
ctDNA'ya kiyasla artmistir. cfRNA'lar, dis hiicre
zan vezikilleri icinde kapsullenir veya riboniik-
leoprotein kompleksleri olusturarak nikleaz
aktivitesinden korunurlar (41). cfRNA parcala-
r; serum, plazma,idrar, safra ve beyin omurilik
sivisi (BOS) gibi cesitli vicut sivilarindan elde
edilebilir (42). cfRNA'larin RNaz aktivitesine
karsi dayanikliik gostermesi, onlar viicut sivi-
larinda stabil hale getirir (43). Bu stabilite, cfR-
NA'y1 sivi biyopsi tabanh tani yaklagimlari igin
umut verici bir aday haline getirmektedir (44).

cfRNA'lar, farkli hicre ve dokulardan koken
alan cesitli RNA tdrlerini icerir. Bunlar: mikroR-
NA'lar (miRNA'lar), transfer RNA (tRNA), piwi ile
etkilesen RNA'lar (piRNA'lar), uzun kodlamayan
RNA'lar (IncRNA'lar), kliclik nikleer RNA'lar (sn-
RNA'lar), kiiclik niikleolar RNA'lar (snoRNA'lar)
ve Y RNA'dir (45). cfRNA arastirmalarinin buyutk
bir kismi, dolasimda potansiyel hastalik biyo-
belirtecleri olarak miRNA'lara odaklanmistir.
Bu durum, miRNA'larin kandaki stabilitesinin
yuksek olmasiyla iliskilidir (46). Ancak, son za-
manlarda mRNA ve IncRNA gibi uzun RNA'lar
(>200 nukleotid) Uzerine artan bir ilgi bulun-
maktadir (47). Uzun RNA'lar, sinyal molekiille-
ri olarak islev gorerek hucresel iletisimde yer
alabilir ve timor mikrogevresini etkileyerek
timor progresyonu ve invazyonunu diizenle-
yebilir. Bu 6zellikleri sayesinde cfRNA'ar, sivi
biyopsi temelli tip uygulamalar icin gugli



adaylardir. Cesitli RNA tirlerinin incelenmesi,
kanser teshisi, prognozu ve tedaviye yanitin
izlenmesinde 6nemli bir rol oynayabilir (48).

Biyosivilardan RNA ekstraksiyonu icin en yay-
gin kullanilan yontem, 6zellikle plazma ve/veya
serum icin Ozellestirilmis RNA ekstraksiyon kit-
lerinin kullanilmasidir. Ancak plazmadan RNA
izolasyonu sirasinda 6nemli bir endise, DNA
kontaminasyonu riskidir. Bunun nedeni, ¢cogu
cfRNA izolasyon kitinin biyosividaki hiicresiz
DNA'nin bir kismini da geri kazanmasidir (49,
50). Bu tir interferanslari hafifletmek icin ce-
sitli teknikler uygulanabilir. Ekstrasyon sirasin-
da DNAaz kullanilmasi, ekstraksiyon kitlerinin
seciminde standardizasyon saglanmasi, RNA
ekstraksiyon verimliliginin kontrollerinin sag-
lanmasi dnlemlerin uygulanmasi gereklidir (50).
Elde edilen veya serumdan ekstrekte edilen
RNA miktar ve kalite dlciimiinde Qubit (51),
Agilent Bioanalyzer (52) vb spektrofotomet-
ri temelli sistemler kullanilir. Ekstrekte edilen
RNA nin hem 260 nm hem de absorbansi ol¢i-
lGr. 260/280 oranin yaklasik 2 veya 2'ye yakin
olmasi RNA icin kabul edilebilir saflik orani-
dir (Bu oranin DNA icin 1,8 olmasi istenir) (53).

cfRNA analizi icin ana yontemler; gercek za-
manli ters transkripsiyon (qRT-PCR): Spesifik
genlerin ekspresyon seviyelerinin dlgimuinde
kullanilir. Mikrodizin (Microarray) Platformlar:
Transkriptom capinda RNA profillemesi sag-
lar. Yeni Nesil Dizileme (NGS): Genom capin-
da RNA dizilemesi yaparak transkriptomun
kapsamli analizini mdmkdn kilar (11,13,44).

EKSTRASELLULER VEZIKULLER (EXTRACELLULAR VE-
SICLES (EVS)) VE EKSOZOMLAR

1987 yilinda Johnstone, koyun retikulositleri
tarafindan salgilanan vezikillere ilk kez "ekso-
zom" adini vermistir. Eksozomlar, ¢ok vezikulli
cisimlerin zarlarindan tomurcuklanarak olusan
ve ¢ok vezikilli endozomlarin hiicre zariyla
kaynasmasinin ardindan hiicre disina salinan bir
hicre digi vezikil alt ttrlidur. Hicre disi vezikil-
lerin diger iki ana alt tiirl ise, genellikle boyutla-
rina ve hiicresel kokenlerine gore siniflandirilan
mikro vezikiller ve apoptotik vezikillerdir (54).
Son yillarda, bu U¢ ana hiicre disi vezikil alt
tard, ozellikle eksozomlar, buyulk bir ilgi oda-
g1 haline gelmistir. Eksozomlar, kan, tikurik,
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idrar ve diger biyolojik sivilarda tespit edilebi-
lir ve molekil tasima, hicreler arasi iletisim ve
bagisiklik tepkileri gibi cesitli biyolojik siirec-
lerde 6nemli roller Ustlenir. Ayrica, eksozom-
larin  timor mikrogevresinin  temel bilesen-
lerinden biri oldugu ve kanser ilerlemesinde
kritik bir rol oynadigi bulunmustur (54,55).

Eksozomlar, sivi biyopsi alaninda bazi avan-
tajlar sunmaktadir. Stabil yapilari sayesinde
dayanikhdirlar ve timor hicrelerine dair bil-
gilerin temsilinde daha guvenilirdirler (56).

Son yillarda eksozomlardan elde edilen nuk-
leik asitler, proteinler, lipitler ve metabolitler
gibi Urunler, kanser arastirmalarinda giderek
artan bir ilgi gérmektedir. Ornegin, eksozo-
mal kodlamayan RNA'larin (ncRNA'lar) kanser
hastalarinin tani ve tedavisinde 6nemli bir re-
ferans degeri sundugu gosterilmistir. Prostat
kanseri hastalarinda miR-1246, miR-4644, miR-
3976 ve miR-4306 eksozomlarinin yukari re-
gule edilmesi, bu molekdilleri olduk¢a hassas
biyobelirtecler haline getirmistir (57). Bunun
yani sira, eksozomal IncRNA H19'un mesane
kanseri hastalarinin serumunda yukari regu-
le edildigi ve bu nedenle tani amach 6nemli
bir biyobelirte¢ olabilecegi belirlenmistir (58).

Eksozomlar, genis cesitlilikleri ve buyuk sayi-
lari nedeniyle protein diizeyinde de yogun bir
arastirma konusu olmustur. Eksozomal protein-
lerin, kanser mikrogevresinin olusumu, timor
ilerlemesi ve metastaz gibi slireclerde dlizenle-
yici bir role sahip oldugu gosterilmistir (59-61).

Ekstraseliler vezikillerin (EVs) izolasyonu ve
karakterizasyonu, biyolojik ve klinik arastirma-
larda 6nemli bir alan olarak 6ne ¢ikmaktadir.
EVs izolasyonu icin kullanilan ydntemlerden
biri yogunluk gradyanli ultrasantrifiijasyondur.
Bu yontem, yuksek saflikta EVs elde edilmesini
saglasa da laboratuvar tibbinda uygulanmasi
zor olmasi, zaman alici bir siire¢ gerektirme-
si ve duslk verim sunmasi gibi dezavantajlara
sahiptir (62-64). Boyuta dayali yontemler de
EVs izolasyonunda sik¢a tercih edilmektedir.
Ultrafiltrasyon, tanimli molekuler agirlik esik-
lerine sahip membran filtreler kullanilarak
yapilir. Ancak, uygulanan kuvvetin vezikuller-
de kinlma veya deformasyona yol acma ris-
ki, bu yontemin sonraki analizlerde yanilgila-
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ra neden olabilecegini gostermektedir (65).
Benzer sekilde, boyut ayrim kromatografi-
si (Size-Exclusion Chromatography), protein
kontaminasyonunu azaltmada etkili bir yon-
tem olarak one cikar. Polimer bazli porlu bir
sabit faz kullanilarak, parcaciklar boyutlarina
gore yercekimi akisi veya sivi kromatografi
sistemleri yardimiyla ayrilir (66). Bir diger yon-
tem olan akis alani-akis fraksiyonlamasi (Flow
Field-Flow Fractionation), numunenin para-
bolik akisla sisteme tasinmasi sirasinda ¢ap-
raz akis kullanilarak parcaciklarin boyutlarina
gore ayrilmasini saglar. Bu teknikte, buyuk
parcaciklar yavas akisli duvar bélgelerine dog-
ru hareket ederken kiicuk parcaciklar merkez-
de kalarak daha erken eliite edilmektedir (67).

immiinoafinite yakalama tabanli teknikler, EVs
izolasyonunda spesifik antijenlere baglanabilen
antikorlarin kullanimina dayanir. Bu antikorlar,
plakalara, manyetik boncuklara veya mikroa-
kiskan cihazlara baglanarak EVs'lerin secici bir
sekilde yakalanmasini saglar. Yuksek verimli
damlacik dijital ELISA yontemi, yiiksek hassa-
siyetli analizler sunan bir baska yaklasimdir.
Damlacik Uretimi, islenmesi ve analizi paralel
bir sekilde gerceklestiriimekte olup dakikada
yaklasik 20 milyon damlacigin analizi yapilabil-
mektedir. Bu teknik, geleneksel mikroakiskan
yontemlere kiyasla 100 kat daha hizlidir (68,69).

EVs'lerin karakterizasyonu ve miktar tespi-
ti, cesitli yontemlerle gerceklestiriimektedir.
Elektron mikroskobu, nanoparcacik izleme
analizi (NTA), Western blotting, proteomik
analizler ve molekuler yontemler (RT-PCR ve
NGS), EV'lerin yapisal ve fonksiyonel 6zellik-
lerinin detayl olarak incelenmesini saglar. Bu
yontemler, EVs'lerin biyolojik islevlerini anla-
mada ve potansiyel biyobelirte¢ olarak kulla-
nilmasinda onemli katkilar sunmaktadir (61).

TUMOR ETKILESIMLI TROMBOSITLER

Trombositler, baslica kemik iliginde bulunan
megakaryositlerin  sitoplazmik parcalanmasi
sonucu olusur ve dolasima verilir. Cekirdek-
siz yapida olmalarina ragmen, megakaryo-
sitlerden miras aldiklan transkriptomlari pro-
teinlere c¢evirebilme yetenegine sahiptirler.
Bu proteinler, trombositlerin icinde bulunan
grandlller icerisinde depolanir. Normal kosul-

larda bu graniiller hiicre icinde tutulur; ancak
aktivasyon sirasinda ekzostoz mekanizma-
siyla granul icerikleri serbest birakilir (70-72).

Son yillarda gelistirilen dizileme teknolojileri sa-
yesinde trombositlerde farkli RNA tiirlerinin var-
hgitespit edilmistir. BuRNA tiirleriarasinda splis-
lenmemis pre-RNA, mRNA, miRNA, ribozomal
RNA ve pre-RNA isleme siireclerinde islev goren
spliceosome yer alir. Bu bulgular, trombositle-
rin transkriptom yapisi ve fonksiyonel 6zellik-
lerine dair 6nemli bilgiler sunmaktadir (73-75).

Trombositler, yasam dongileri boyunca kan-
ser hlcreleriyle hem dogrudan reseptorler
aracihgiyla hem de dolayl olarak sinyal mole-
kalleri aracihgiyla etkilesim halindedir. Bu et-
kilesimler, trombositlerin aktivasyonuna yol
acmakta ve pro-timor metastatik mikrogev-
renin olusumunu desteklemektedir. Ayrica,
epitel-mezenkimal gecis (EMT) gibi slrecleri
indiikleyebilir. Ozellikle trombositler ile kanser
hicreleri arasindaki dogrudan temas ve trans-
forming growth factor beta (TGFP) salinimi,
NF-kB sinyal yolaklarini aktive ederek kanser
hicrelerinde mezenkimal 6zelliklerin kazanil-
masina ve metastatik potansiyelin artmasina
neden olmaktadir (76-79). Trombositlerden ti-
reyen partikiller ile ilgili calismalar, bu partikil-
lerin izolasyonu ve analizi sirasinda trombosit
aktivasyonunun énlenmesinin kritik bir Sneme
sahip oldugunu gostermektedir. Trombositlerin
islenmesi sirasinda glicli mekanik veya biyo-
kimyasal kuvvetlerden kacinilmasi gerekmek-
tedir. Ayrica, hastanin trombosit fonksiyonunu
etkileyebilecek tim tedavi surecleri titizlikle
kaydedilmelidir (80). Trombositlerden tiireyen
partikuller, kan 6rneklemesinden sonra 48 saat
icinde izole edilebilir ve bu siirecte yiksek ka-
liteli RNA Uretimi gerceklestirilebilir. Yeni nesil
dizileme (NGS) teknolojileri, Trombositlerden
tireyen partikiller genomik analizinde devrim
niteliginde bir ilerleme saglamis, hem kodla-
yan hem de kodlamayan RNA transkriptlerinin
profillenmesini miimkiin kilmistir. Bu yontemler
sayesinde, timor kaynakli molekiler imzalarin
tespiti yapilabilir ve timoriin molekiler yapi-
sina iliskin detayh bilgiler elde edilebilir (80).

Trombositlerin  uyarilara verdikleri yanitla-
rn incelenmesi, bu hicrelerin fonksiyonlari-



nin anlasilmasinda buyik 6nem tasimakta-
dir. Bu baglamda, agregasyon testleri ve akis
sitometrisi gibi yontemler, trombositlerin
molekiler degisimlerinin fonksiyonel etki-
lerini analiz etmek icin etkili araglardir (80).

Sonug olarak, trombositlerin kanser hiicrele-
riyle dogrudan ve dolayl etkilesimleri, timor
progresyonu ve metastaz sureclerinde kritik
bir role sahiptir. Trombositlerden tiireyen par-
tikuller molekiler analizleri, sivi biyopsi taban-
I yaklasimlar kapsaminda timor etkilerinin
tespit edilmesi ve timor siireglerinin anlasil-
masi icin gucli bir arac¢ olarak 6ne c¢ikmakta-
dir. Gelismis teknolojiler, bu sirecte yiksek
hassasiyet ve etkinlik saglamayabilmektedir.

SIVI BiYOPSININ SINIRLILIKLARI, KLINiK ZORLUKLAR
VE GELECEK PERSPEKTIFLER

Sivi biyopsi, bircok avantajina ragmen bazi si-
nirlamalara da sahiptir. Bunlar arasinda yanlis
pozitif veya negatif sonuclar yer almaktadir.
Ornegin, cfDNA diizeyleri inflamasyon, gebe-
lik, travma veya egzersiz gibi malign olmayan
durumlarda da artabilir. Bu durum, yanhs pozi-
tif sonuclara yol acabilir. Benzer sekilde, ctDNA
dizeylerinin disuk olmasi durumunda, 6zellik-
le erken evre kanserlerde yanlis negatif sonug-
lar gorilebilmektedir (20,44). Minimal rezidiel
hastalik (MRD) tespiti agisindan da sivi biyopsi
degerli bir arag olmakla birlikte, tmor yikindn
distik oldugu durumlarda dogruluk orani sinirh
olabilir (16,20). Bu baglamda, doku biyopsisi ha-
len bir¢cok kanser tiirt igin klinik karar stireclerin-
de tercih edilen yontemdir. Sivi biyopsi, timor
yuku ve genetik mutasyonlarin takibi gibi konu-
larda avantajli olsa da, doku biyopsisinin sagla-
digi histopatolojik siniflandirma ve timor mik-
rogevresi gibi 6nemli bilgileri sunmamaktadir.

Sivi biyopsi yontemlerinin klinik uygulama-
ya tam anlamiyla entegre edilememesinin en
onemli nedenlerinden biri, analiz siireclerinin
heniiz tam olarak standardize edilememis ol-
masidir. Pre-analitik faktorler (6rnedin 6rnek-
leme zamani, 6rnek saklama kosullari, plazma
mi serum mu tercih edilecedi gibi) sonuglarin
dogrulugunu ciddi olcliide etkileyebilir (35).
Duiizenleyici otoriteler sivi biyopsi testleri ko-
nusunda dikkatli bir yaklasim sergilemekte-
dir. FDA, bazi testlere (6rnegin: Guardant360,
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FoundationOne Liquid CDx) onay vermistir.
EMA ise CE isaretli bazi testlerin kullanimina
izin vermektedir. Ancak heniliz tim paramet-
releri kapsayan, yaygin olarak onaylanmis bir
test paneli bulunmamaktadir (8). Bu eksik-
likler, klinik uygulamalarda sivi biyopsi test-
lerinin rutin hale gelmesini geciktirmektedir.

Yapay zeka ve makine 6grenimi algoritmalari,
sivi biyopsiden elde edilen buiytik verilerin ana-
lizinde 6nemli avantajlar sunmaktadir. cfDNA
analizinde yapay zeka, EGFR, KRAS gibi mutas-
yonlarin belirlenmesinde duyarliligi artirmak-
tadir (52). cfRNA profillemesinde ise IncRNA ve
miRNA ifadelerinin siniflandirilmasinda Support
Vector Machines (SVM), Random Forest gibi al-
goritmalar kullanilmaktadir (45). Eksozom ana-
lizlerindeiseyapayzeka,goriintilemeverilerinin
yorumlanmasinda 6ne ¢ikmaktadir. Bu yontem-
ler sayesinde erken evre tani basarisi artmakta,
ayrica tedaviye yanit dngorulebilmektedir (80).

Gelecekte sivi biyopsi teknolojilerinden beklen-
tiler oldukca yuksektir. Artan teknik gelismeler,
analitik hassasiyetin artirilmasi, biyobelirteg
cesitliliginin genisletilmesi ve veri analizinde
yapay zeka entegrasyonunun yayginlagsmasi sa-
yesinde sivi biyopsinin tani, prognoz belirleme
ve tedavi takibinde daha yaygin ve guvenilir bir
arac haline gelmesi beklenmektedir. Ozellikle
coklu biyobelirte¢ paneline dayali, standardi-
ze edilmis ve regulasyonlarla uyumlu testlerin
gelistirilmesi, klinik uygulamada sivi biyop-
sinin daha etkin kullanilmasini saglayacaktir.
Ayrica, sivi biyopsi sayesinde kisisellestirilmis
tip uygulamalari daha erisilebilir hale gelecek;
kanser tani ve tedavisinde daha hizli, non-in-
vaziv ve hassas bir yaklasim mimkun olacaktir.

SIVI BiYOPSiNiN KLiNiK BiYOKiMYA YERi VE ONEMi

GUnumuzde sivi biyopsi, yalnizca kanser has-
taliklarinda degil, bircok kronik ve hatta enfek-
siy6z hastalikta giderek 6nem kazanmaktadir.
Ancak "sivi biyopsi" terimi bilimsel agidan tar-
tismaya acik bir ifade olarak goriyorum. Clinki
biyopsi terimi, genellikle bir organdan kiictk bir
doku 6rnegi alinarak bu dokunun histolojik ola-
rak incelenmesini ifade eder. Oysa sivi biyopsi
uygulamalarindaherhangibirdokuyadogrudan
girisim yapilmaz ve incelenen materyal, doku
degil; plazma, idrar veya diger viicut sivilaridir.
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Bu terim, onkologlar tarafindan 6nerilmis ola-
bilir. ilk sivi biyopsi calismalarinda dolagimdaki
serbest timor hucrelerinin analiz edilmesi ne-
deniyle sitolojinin bu alana ilgi gostermis ol-
masi muhtemeldir. Ancak genel olarak bu yon-
temin "molekiler tani" olarak isimlendirilmesi
daha uygun gormekteyim. Ayrica sivi biyopsi-
lerle yapilan analizler, genellikle niikleer DNA'yi
veya kalitimsal DNA'y1 incelemekten ziyade,
doku hasari ve inflamasyonu sonucunda dolasi-
ma salinan niikleik asitlere odaklanmaktadir. Bu
yonuyle, sivi biyopsiler klasik biyokimyasal ana-
lizlere benzer bir cercevede degerlendirilebilir.
Sivi biyopsi analizlerinin maliyetleri giinimuiz-
de oldukca yiksek olabilir. Ancak bu durum
gecmiste hormon analizlerinde (6rnegdin imm-
noassay teknikleri) de benzer sekildeydi. Fakat
glinimuzde bu testler kolaylikla ulasilabilir hale
gelmis durumdadir. Teknolojik gelismelerin hiz-
la ilerlemesi ve sektordeki rekabetin artmasi
sayesinde, sivi biyopsi testlerinin maliyetlerinin
de gelecekte daha makul seviyelere diisecegi
ongordulebilir. Egitimli personel ihtiyaci elbette
onemlidir, ancak modern molekuler analiz ci-
hazlarinin artik buyuk 6l¢tide otomatik hale gel-
mesi bu zorlugu 6nemli dlclide azaltmaktadir.

Sivi biyopsi yontemleri, heniiz tam anlamiyla
standardize edilmemis olsa da klinik biyokimya
uzmanlar testlerin validasyonu ve standardi-
zasyonu konusunda deneyim sahibidir. Bu uz-
manlar, timor biyobelirtecleri, hlicresiz DNA/
RNA ve proteomik analizlerin yani sira klasik
biyokimyasal parametreleri de degerlendirerek
hastanin genel durumunu butincul bir yakla-
simla ele alabilir. Kan, plazma, idrar gibi biyosi-
vilarin uygun kosullarda alinmasi, taginmasi ve
muhafaza edilmesi, klinik biyokimya laboratu-
varlarinintemel sorumluluk alanina girmektedir.

Bununla birlikte, orneklerin yanhs islenmesi,
trombosit aktivasyonu veya cfDNA/RNA konta-
minasyonu gibi pre-analitik hatalar, sivi biyopsi
sonuglarini dogrudan etkileyebilmektedir. Kli-
nik biyokimya uzmanlari, pre-analitik stireclerin
kontroli konusunda deneyimli olup, bu hata-
larin dnlenmesinde kritik bir role sahiptir. TUm
bu sireclerde klinik biyokimya uzmanlarinin
kendilerini gelistirmesi, 6zellikle molekduler ana-
lizlere daha fazla yogunlasmasi gerekmektedir.

GUnuUmduzde hastaliklarin tani ve takibinde gi-
derek daha derin molekuler duzeyde inceleme-
ler yapilmaktadir. Bu baglamda, klinik biyokim-
ya uzmanlarinin molekiiler testlere yonelmesi,
multidisipliner ekiplerin etkinligini artiracak ve
hastayonetiminde dnemlikatkilar saglayacaktir.
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