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Genel Bilgiler

Agr1 Tip Fakiiltesi Dergisi (Agr1 Medical Journal; Agr1 Med J)
Agr1 Ibrahim Cecen Universitesi T1p Fakiiltesi’nin resmi yayin
organi olan bilimsel bir dergidir. Agr1 Tip Fakiiltesi Dergisi
yilda 3 defa (Subat, Haziran ve Ekim), Tiirkce veya Ingilizce
olarak sadece DergiPark {izerinden yapilan ¢evrimigi (online)
bagvurular1 kabul etmektedir ve herhangi bir basvuru veya
islem dicreti talep etmemektedir.

Amacg

Agr1 Tip Fakiiltesi Dergisi olarak Oncelikli amacimiz
iilkemizde bilimsel standartlara uygun, bilimsel degeri ytiksek,
kaliteli ve giincel yayinlar iceren ve kolay erisilebilir bir yayin
organ1 olusturmaktir. Ulkemiz igin oncelikli olarak
belirledigimiz  hedeflere ulasildiktan sonra, Oncelikli
amacimizdan taviz vermeden, Agr1 Tip Fakiiltesi Dergisi’nin
tim diinyada gorinirliigini ve kullanilirhgmi arttirmay:
amaclamaktay1z.

Kapsam

Agr1t Tip Fakiiltesi Dergisi tip bilimlerindeki (temel tip
bilimleri, dahili tip bilimleri ve cerrahi tip bilimleri) tim etik
yonergelere uygun olarak hazirlanmis klinik ve deneysel
arastirma makalelerini, olgu sunumlarini, derleme makaleleri,
teknik notlar ve editdre mektuplart yaymlamaktadir.

Degerlendirme ilkeleri

Agr Tip Fakiiltesi Dergisi bagimsiz ¢ift kor hakem ilkesine
dayanan, acik erisimli ve ¢evrimigi bir yayin organidir. Agr1
Tip Fakiiltesi Dergisi daha 6nce yayimlanmamis veya baska bir
yerde yayinlanmak {izere gonderilmemis orijinal yaymlari
yayimlayarak tip literatiiriine katki saglamay1 amacglamaktadir.
Agrn Tip Fakiiltesi Dergisi’ne, kabul edilme siirecindeki
degerlendirilmelerde aranan temel 6zellik ‘bilim literatiiriine
katk1 ve 6zgiinliiktiir’.

Agn Tip Fakiiltesi Dergisi ‘Seffaflik ve Akademik Yaymeilik
En lyi Uygulamalar Ilkelerine’ (Principles of Transparency
and Best Practice in Scholarly Publishing) uygun olarak
yaymlanmaktadir. Agr1 Tip Fakiiltesi Dergisi’nin editoryal ve
yaym siiregleri, Uluslararast Medikal Dergisi Editorleri

Komitesi (International Committee of Medical Journal
Editors) (ICMJE), Diinya Tibbi Editorler Birligi (World
Association of Medical Editors) (WAME), Bilim Editorleri
Konseyi (Council of Science Editors) (CSE), Yayin Etigi
Komitesi (Committee on Publication Ethics) (COPE), Avrupa
Bilim Editorleri Dernegi (European Association of Science
Editors) (EASE) ve Ulusal Bilgi Standartlar1 Orgiitii (National
Information Standards Organization) (NISO) yonergelerine
uygun olarak sekillendirilmistir.

Agrn Tip Fakiiltesi Dergisi’ne gonderilen yazilarda tiim
yazarlarin bilimsel katkilar1 bulunmalidir. Yazar olarak
belirlenen isimler ¢aligmay1 planlamali veya yapmali veya
yaziyl yazmali veya revize etmelidir. Ayrica tiim yazarlar
makalenin son halini kabul etmelidir.

Makalelerin tibbi ve etik sorumlulugu yazarlara; telif haklar
Agn Tip Fakiiltesi Dergisi’ne aitti. Makalenin igeriginde
bulunan tim metin, sekil ve kaynaklardan yazarlar sorumlu
olup; kullanilan sekil, tablo veya bagka resimlerin telif
izinlerinin temini yazarlarm gorevidir. Bahsedilen konular
nedeniyle dergiye yapilacak hak taleplerinden yazarlar
sorumludur. Calismada herhangi bir finansal destek ya da
materyal destegi alindiysa, yazarlar tarafindan iliskinin tiirii de
acikca Dbelirtilerek (danigman, baska anlagmalar) beyan
edilmelidir. Ayrica herhangi bir ticari iiriin, ilag, ilag sirketiyle
bir iliski varsa bu durum agik¢a belirtilmelidir. Herhangi bir
destek veya iligki mevcut degilse bu durum da bagvuru
sirasinda ve baglik sayfasinda agik¢a belirtilmelidir.

Yaymlanan makalelerdeki veriler, fikirler ve ifadelerden
yazarlar sorumludur ve editorler, editdr kurulu, yayimnci ve Agri
Tip Fakiiltesi Dergisi bu konularda herhangi bir sorumluluk
kabul etmemektedir.

Tim makaleler Telif Hakki Devir Formu esliginde
gonderilmelidir. Bu form tim yazarlar tarafindan baglik
sayfasindaki isim sirasina gore imzalanmalidir. Bu formu
imzalayarak yazarlar, makalenin ve verilerin daha dnce bagka
bir yere gonderilmedigi veya baska bir yerde
yayinlanmadigini, yazarlarin makaleye bilimsel katkisinin
oldugunu ve sorumluluklar1 kabul ettiklerini beyan etmis
olacaklardir. Telif Hakki Devir Formu ile yiiklenilmeyen
yazilar degerlendirmeye alinmayacaktir.
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SGLT inhibitors (SGLTi), used by a large number of patients
worldwide, are now regarded by researchers as having
pharmacological potential beyond glycemic control due to
their pleiotropic effects. In humans, cellular transport of
glucose is mediated by glucose transporters (GLUTSs). These
are divided into two groups: Sodium-glucose co-transporters
(SGLT), which actively transport sodium-dependent glucose,
and GLUTs, which operate on the principle of facilitated
diffusion. GLUTs, which are divided into three subfamilies,
are present in all body cells to facilitate the transport of
glucose into cells (1, 2). SGLTs, on the other hand, have been
identified in many different tissues, including the kidneys,
human umbilical cord cells, coronary arteries and vascular
smooth muscle cells, brain, thyroid, and uterus. Although
many isoforms of SGLTs have been identified, the most
commonly known isoforms are SGLT-1 and SGLT-2 (3).
Selecting a receptor group present in numerous tissues as a
therapeutic target may seem concerning; however,
fortunately, the distribution of these receptors varies across
tissues.

When the historical development of SGLTi is
examined, this time the story begins not with the apple, but
with the bark of the apple tree. Although phlorizin, isolated
from the bark of apple trees by French chemists, was
proposed for the treatment of malaria, fever, and certain
infectious diseases, experiments revealed that it caused
glucosuria. Strikingly, it was proposed as an experimental
animal model of diabetes because symptoms characteristic of
diabetic patients, such as glucosuria, polyuria, and weight
loss, were observed (4). In the 1900s, phlorizin, which was
used to induce diabetes in animals, was later understood
through concomitant studies following the characterization of
SGLTs to be able to regulate fasting and postprandial glucose
levels (5-7). So what happened to phlorizin? After a series of
experiments, it was determined to be a potent inhibitor of both
SGLT-1 and SGLT-2. Administration of 15-20 g of phlorizin
to individuals with diabetes has been reported to cause
glucosuria. However, subsequent studies showed that
phlorizin’s low oral bioavailability, its causing
gastrointestinal complaints, and its being an SGLT-1i
prevented it from becoming a drug candidate (8).
Nevertheless, important data had been recorded, and

phlorizin-based analogs began to be synthesized. First, O-
glucoside analogs of phlorizin were synthesized, but none
were successful. Subsequently, C-glucoside derivatives of
phlorizin began to be investigated, and finally, in 2008,
dapagliflozin was developed. The first gliflozin to enter
clinical use is dapagliflozin. Dapagliflozin received its first
approval for clinical use from the EMA in 2012 and from the
FDA in 2014. This approval was for achieving glycemic
control, in conjunction with diet and exercise, in adult patients
diagnosed with Type 2 Diabetes Mellitus (however, this
would not be the only approval obtained from the FDA).
Shortly thereafter, empagliflozin and canagliflozin also took
their place among the gliflozins (8-10).

It was recognized during the testing of phlorizin that
SGLT-2i act through the kidney (4). In subsequent studies,
their glucose-lowering effects in the kidneys were
demonstrated (11). One of the most important clinical risks of
developing a drug that aims to reduce blood glucose is
hypoglycemia. However, the risk of hypoglycemia associated
with SGLT-2i is low. In the kidney of a healthy individual,
glucose filtered from the glomerulus enters the tubules and is
reabsorbed by SGLT-1 and SGLT-2. SGLT-2 is more densely
expressed in the S1 and S2 segments of the renal proximal
tubule. It is responsible for a substantial portion of sodium
and glucose reabsorption in the renal tubules. By contrast,
SGLT-1 is a low-capacity glucose transporter and is present
in tissues other than the kidney as well. Thus, even when
SGLT-2 is inhibited, it enables a small amount of glucose to
be reabsorbed from the renal tubules, thereby reducing the
risk of hypoglycemia (12). Several hypotheses have been
proposed regarding the renoprotective effects of SGLT-2i.
The most notable include activation of tubuloglomerular
feedback, reduction of proximal tubular metabolic stress,
reduction of hypoxia, reduction of mitochondrial injury,
reduction of hyperglycemia-driven inflammation, and
reduction of oxidative stress (13). Numerous clinical reports
indicate that SGLT-2i reduces the risk of kidney failure and
other major renal outcomes by 30-40% not only in patients
with diabetes but also in individuals with chronic kidney
disease (CKD) without diabetes (14). In a randomized,
multicenter clinical trial with 4,289 participants, it was
reported that, compared with placebo, those receiving
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dapagliflozin had a lower risk of death due to kidney disease
or cardiovascular causes. In this study centered on patients
with CKD, lower risks of hospitalization related to
cardiovascular causes and lower mortality rates were reported
in those treated with dapagliflozin (15). The effects of SGLT-
2i in combination with other drugs or in individuals with
multiple chronic conditions also remain a subject of interest.
In a study investigating the effects of 12-week empagliflozin
therapy, in addition to angiotensin-converting enzyme
inhibitors, on the molecular dynamics of the renin angiotensin
system, it was determined that it induced activation of the
alternative renin angiotensin system axis in patients with
CKD and diabetes (16). In another study involving 507
intensive care patients with acute organ dysfunction, the
hypothesis was proposed that dapagliflozin therapy might
reduce composite outcomes such as in-hospital mortality,
initiation of renal replacement therapy, and length of stay in
the intensive care unit. However, the investigators reported
that dapagliflozin did not improve clinical outcomes in
critically ill patients (17).

Since SGLT-2i has found a place in clinical use,
research has focused, in addition to diabetic control, on their
protective effects on both the kidney and the cardiovascular
system. What actually enabled this to take shape rapidly was
the FDA’s 2008 guidance, “Diabetes Mellitus-Evaluating
Cardiovascular Risk in New Antidiabetic Therapies to Treat
Type 2 Diabetes” (18). Because SGLT-2i were in the
development phase, cardiovascular risks were also evaluated
during the studies, and a substantial amount of data was
recorded. After they began to be used in the treatment of type
2 diabetes, the diversity of data increased. Zinman and
colleagues, in a randomized, double-blind study involving
7,028 patients with type 2 diabetes and lasting approximately
three years, reported that once-daily empagliflozin (10 mg or
25 mg) significantly reduced the primary composite
cardiovascular endpoint and all-cause mortality compared
with placebo (19). In a study including 309,056 patients
across six countries, treatment with SGLT-2i in patients with
type 2 diabetes and atherosclerotic cardiovascular disease
was associated with a lower risk of cardiovascular death and
hospitalization for heart failure compared with other glucose-
lowering drugs (20). In a study involving 10,142 patients with
type 2 diabetes and high cardiovascular risk, canagliflozin
therapy was observed to provide a significant reduction in
rates of cardiovascular death or hospitalization for heart
failure. In this study, regarding the provision of effective
outcomes by 100 mg or 300 mg canagliflozin therapy versus
placebo, the extent to which treatment duration had an effect
is quite striking, debatable, yet inspiring, because the patients
were followed for approximately 188 weeks (21).

Owing to its success and mechanism in diabetes
treatment, its effects on obesity and metabolic syndrome have
also been investigated. In a randomized clinical study
involving 24 individuals diagnosed with prediabetes who
were not receiving pharmacological therapy, it was
determined that after 12 weeks of 10 mg dapagliflozin
treatment, patients’ body weight, body mass index, waist
circumference, fasting blood glucose, and uric acid decreased
(22). In overweight and obese women with polycystic ovary
syndrome, it was recorded that combination therapy with

The pleiotropic potential of SGLT-2 inhibitors

canagliflozin and metformin, compared with the group
receiving metformin monotherapy, resulted in significantly
lower total testosterone, area under the curve for glucose, and
area under the curve for insulin. On the other hand, they
reported that no significant difference was found between the
two groups in improving menstrual frequency, weight
control, hyperandrogenemia, and alleviating insulin
resistance. At the end of this 12-week study, the emphasis in
the article is quite valuable: we do not yet fully know the
long-term outcomes of SGLT-2 inhibition (23). It has long
been known that metabolic alterations affect cellular genomic
stability. It has been proposed that the regulation of cellular
energy by antidiabetic drugs may, in relation to this, modify
the direct and indirect epigenetic effects caused by
oncometabolites (24). Indeed, it has been reported that SGLT-
2 expression is increased in various cancer types such as
prostate, pancreatic, lung, and cervical cancer. In a preclinical
study, canagliflozin was shown to significantly suppress the
growth of pancreatic cancer cells in vitro and in vivo (25).
The results of a meta-analysis suggested that SGLT-2i may
reduce the likelihood of anthracycline-induced cardiac
problems (26). Meta-analyses report that they are an effective
and safe tool for improving the prognosis of patients with
cancer and diabetes, and they are in agreement that further
research is needed (27,28). The number and diversity of
studies on SGLT-2i are increasing by the day. In addition to
their beneficial effects in patients, SGLT-2i, which are
generally considered safe, are closely monitored for adverse
events. We know that SGLT isoforms are present at varying
levels across different tissues in the body and that SGLT-2i
such as dapagliflozin can cross the blood—brain barrier. In this
context, a comprehensive network meta-analysis has
proposed that dapagliflozin exerts a novel and specific
prophylactic effect against Parkinson’s disease (29). In
conclusion, this story that began with the bark of the apple
tree speaks volumes about the discovery of new drug
molecules and the potential to expand the indications of
established drugs, and it continues to be rewritten every day.
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ABSTRACT

Aim: The aim of this study is to investigate the clinicopathological characteristics and prognostic
value of endometriosis in patients with ovarian cancer.

Materials and Methods: A retrospective analysis was performed on 273 patients with ovarian
carcinoma between January 2013 and December 2023. Patients were stratified into endometriosis-
associated ovarian carcinoma (EAOC) and non-endometriosis-associated ovarian carcinoma (non-
EAOC). Clinicopathological variables, including age, menopausal status, tumor size and volume,
FIGO stage, histological subtype, serum tumor markers, and survival outcomes, were evaluated.
Results: EAOC patients were significantly younger than non-EAOC patients (respectively 51 + 11.4
years, 59 + 11.2 years; p = 0.002). EAOC cases were more frequently diagnosed at FIGO stage I than
non-EAOC cases (p = 0.001), whereas FIGO stage (III) disease was more prevalent in the non-EAOC
group (p = 0.007). No significant differences were observed in CA-125 levels between groups. CA
19-9 levels were elevated in the EAOC group (p = 0.012). Recurrence rates and survival outcomes
did not differ significantly between the groups.

Conclusion: EAOC cases were diagnosed at a younger age and presented at an earlier FIGO stage
and had elevated CA 19-9 levels. However, survival outcomes did not significantly differ between
EAOC and non-EAOC groups.

Keywords: Endometriosis, Ovarian neoplasms, Endometriosis-associated ovarian cancer, Survival
outcome

0z

Amag: Bu caligmanin amaci, over kanseri olan hastalarda endometriozisin klinikopatolojik
ozelliklerini ve prognostik degerini arastirmaktir.

Gerecler ve Yontemler: Ocak 2013 ile Aralik 2023 tarihleri arasinda over karsinomu tanisi alan 273
hasta retrospektif olarak analiz edildi. Hastalar, endometriozisle iliskili over karsinomu (EAOC) ve
endometriozisle iliskili olmayan over karsinomu (non-EAOC) olmak iizere iki gruba ayrildi. Yas,
menopoz durumu, tiimér boyutu ve hacmi, FIGO evresi, histolojik alt tip, serum timér belirtegleri ve
sagkalim sonuglar1 gibi klinikopatolojik degiskenler degerlendirildi.

Bulgular: EAOC hastalari, non-EAOC hastalaria gore anlamli diizeyde daha gengti (sirasiyla 51 +
11,4 y1l, 59 + 11,2 y1l; p = 0,002). EAOC grubunda FIGO evre I’de tan1 alma oran1 daha yiiksekti (p
= 0,001), buna karsilik non-EAOC grubunda evre III hastalik daha yaygind1 (p = 0,007). Gruplar
arasinda CA-125 diizeylerinde anlaml fark saptanmazken, CA 19-9 diizeyleri EAOC grubunda daha
yiiksekti (p = 0,012). Niiks oranlar1 ve sagkalim sonuglar1 gruplar arasinda anlamli fark gdstermedi.
Sonu¢: EAOC hastalar1 daha geng yasta ve daha erken FIGO evresinde tani almakta ve CA 19-9
diizeyleri daha yiiksek bulunmaktaydi. Ancak, EAOC ve non-EAOC gruplari arasinda sagkalim
sonuglari agisindan anlamli fark gézlenmedi.

Anahtar Kelimeler: Endometriozis, Over neoplazileri, Endometriozisle iligkili over kanseri,
Sagkalim sonucu
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INTRODUCTION

Endometriosis, characterized by the presence of endometrial-
like tissue in locations outside the uterine cavity, has been
associated with the pathogenesis of epithelial ovarian cancer
(EOC). This association was first documented by Sampson in
1925, who reported malignant transformation in
endometriotic lesions (1). A substantial body of
epidemiological evidence consistently demonstrates an
elevated ovarian cancer risk in patients with endometriosis,
with transformation rates estimated at 1-2.5% and relative
risks ranging from 1.3 to 1.9 (2). This association manifests
as either malignant progression of endometriosis to invasive
carcinoma or the coexistence of both entities, termed

endometriosis-associated ovarian cancer (EAOC) (3).
Despite  refinements to  Sampson's criteria, the
histopathological  classification of EAOC remains

contentious (4).

Emerging evidence suggests that EAOC may
represent a distinct clinicopathological subset, with patients
often presenting at younger ages, earlier FIGO stages, and
exhibiting improved survival outcomes compared to non-
EAOC (5,6). While some studies have indicated a more
favorable prognosis for EAOC compared to non-EAOC,
others have not reported a significant survival advantage
(7,8). Consequently, this study aimed to investigate the
clinicopathological characteristics and prognostic value of
endometriosis in patients with ovarian cancer.

MATERIALS AND METHOD

This retrospective study analyzed 273 patients with
histologically confirmed EOC treated at a tertiary
gynecologic oncology referral center from January 2013 to
December 2023. Ethical approval was obtained from the
Research Ethics Committee of the hospital (approval number:
2024/010.99/6/2). As this was a retrospective study, patient
consent was not a requirement.

Patients were stratified into EAOC and non-EAOC
using Sampson-Scott criteria, which require (i) the
coexistence of carcinoma and endometriosis within the same
ovary, (ii) the presence of similar histological patterns, (iii)
exclusion of metastatic neoplasms, and (iv) histopathological
evidence of malignant transition (1,4). Patients with
concurrent non-EOC malignancies were excluded.

Overall survival (OS) was defined as the interval
from histologic diagnosis to all-cause mortality or censoring
at the last follow-up. Progression-free survival (PFS) was
calculated from diagnosis to radiologic or pathologic
recurrence, disease progression per RECIST 1.1 criteria, or
censoring (9). Survival data were extracted from institutional
records and national death registries. Loss to follow-up was
defined as >12 months without clinical contact.

Sociodemographic, clinicopathologic variables were
abstracted from electronic health records. Pathologic
parameters included maximal tumor diameter, laterality
(unilateral/bilateral), FIGO stage (2014 criteria), and
histologic subtype (10). Clinical variables comprised age at
diagnosis, menopausal status, and preoperative serum CA-
125 and CA 19-9 (IU/mL) levels.

Endometriosis-associated ovarian cancer

Statistical Analysis

Statistical analyses were performed using R version 4.2.1
with RStudio. Age, which demonstrated a normal
distribution, was compared between the EAOC and non-
EAOC using an independent two-sample Student’s t-test.
Non-normally distributed variables—including maximum
tumor diameter, tumor volume, CA-125, and CA 19-9—were
analyzed via the Mann-Whitney U test. Categorical variables,
including menopausal status, FIGO stage, endometrial
pathology, and chemotherapy/radiotherapy status, were
analyzed using Pearson’s chi-square test. In instances where
expected cell counts were below 5, Fisher’s exact test was
implemented. Survival outcomes were evaluated using
Kaplan-Meier curves followed by log-rank tests. The
statistical significance was set at p < 0.05.

RESULTS

Among 273 ovarian cancer cases, 22 (7.9%) met
histopathological criteria for EAOC, with the remaining 251
(92.1%) constituting the non-EAOC. Patients in the EAOC
group were significantly younger than those in the non-
EAOC group (51 = 11.4 years vs. 59 + 11.2 years; p = 0.002).
While the proportion of premenopausal women was higher in
the EAOC group, the difference did not reach statistical
significance (40.9% vs. 20.7%; p = 0.057).

No significant differences were found between the
EAOC and non-EAOC groups in terms of median tumor size
(10 cm [IQR: 5-14] vs. 7 cm [IQR: 5-11]; p=0.136) or tumor
volume (178 cm? [IQR: 46—685] vs. 68 cm® [IQR: 16-283]; p
= 0.104). Preoperative serum CA-125 levels and rates of
synchronous endometrial pathology were comparable
between groups (p> 0.05). CA 19-9 levels were significantly
elevated in EAOC (median: 30 U/mL [IQR: 7-204] vs. 9
U/mL [IQR: 4-21]; p = 0.012). Unilateral tumor involvement
was more frequent in EAOC (68.2% vs. 43.8%; p = 0.048),
though laterality distribution (left/right/bilateral) did not
differ significantly (p = 0.075).

EAOC patients were more frequently diagnosed at
FIGO stage I (54.5% vs. 20.7%; p = 0.001), and whereas
FIGO stage III was more prevalent in the non-EAOC group
(59.4% vs. 27.3%; p = 0.007). Both groups demonstrated
similar rates of benign endometrial lesions (EAOC: 90.9% vs.
non-EAOC: 92.4%; p = 0.681). No significant differences in
recurrence (p = 0.82) or mortality (p = 0.76) were observed
(Table 1).

DISCUSSION

The present study indicated that 7.6% of ovarian carcinoma
cases were associated with endometriosis, with
approximately 70% of EAOC manifesting as either clear cell
or endometrioid carcinoma histology, consistent with the
findings of Chul Ju et al (11). This incidence rate is lower than
the 10% to 18% reported in earlier studies (12,13). The
specific mechanisms that lead to the malignant
transformation of endometriotic lesions are not yet fully
understood. However, a hypothesis has been postulated that,
in women of reproductive age, an altered immune response
combined with a hormonal environment marked by estrogen
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dominance and progesterone deficiency may contribute to the
progression from benign endometriosis to malignant disease
(14).

A mounting body of evidence indicates that EAOCs
are more frequently diagnosed at earlier stages in comparison
to non-EAOCs. Wang et al. documented 88.2% of EAOCs as
stage I versus 15.8% of non-EAOCs, while Kumar et al.
recorded 49% of EAOCs at FIGO stage I/II (5,12). A similar
observation was made by Erzen et al., who reported stage |
diagnoses in 67% of EAOCs compared to 27.6% of non-
EAOCs (13). The findings of this study are consistent with
these observations, with 54.5% of EAOCs in the study group
presenting as stage I compared to 20.7% of non-EAOC:s,
thereby further strengthening the association between
endometriosis and earlier stage malignancy.

Consistent with established evidence, EAOCs are
predominantly diagnosed in younger patients and at earlier
disease stages, with lower histological grades compared to
non-EAOCs (16-18). A recent cohort study reinforced this
pattern, revealing that EAOC patients were, on average, Six
years younger and 35% more likely to be premenopausal than
non-EAOC patients (19). Mangili et al. similarly reported a
mean diagnostic age of 55 years for EAOCs versus 62 years
for non-EAOCs (20). Mirroring these trends, our cohort
demonstrated a significantly younger mean age in the EAOC
group (51 years) relative to non-EAOC cases (59 years),
underscoring the distinct clinical profile of endometriosis-
associated malignancies.

The diagnosis of EAOC relies on invasive
laparoscopy with histopathological confirmation. However,
the widespread application of this approach is constrained by
its high cost and procedural invasiveness, underscoring the
need for non-invasive alternatives. While CA125, a
biomarker in ovarian cancer surveillance, exhibits high
sensitivity, its low specificity and inconsistent ability to
distinguish EAOC from benign endometriosis limit its
clinical use (21). Most studies, including ours, found no
significant differences in CA125 levels between EAOC and
non-EAOC cases (22,23), though Wang et al. reported lower
CA125 levels in EAOC versus non-EAOC cases (122.9
U/mL vs. 1377.5 U/mL) (5). These discrepancies highlight
the need for more reliable biomarkers. Emerging evidence
suggests that biomarkers such as CA19-9 show promise (24).
Our study observed elevated CA19-9 levels in EAOC. While
CA19-9 is not suggested as a diagnostic marker for
endometriosis-associated malignancy, elevated levels
warrant thorough clinical evaluation to improve risk
stratification and guide management.

The extant research on EAOC has largely centered
on its clinicopathological and prognostic distinctions from
non-EAOC. However, many of these studies have been
constrained by limited sample sizes and have yielded
inconsistent findings. While some studies suggest EAOC is
diagnosed at an earlier stage and confers a more favorable
prognosis (25-27), others report no significant differences in
clinical outcomes (28-30). Consistent with these findings, our
study observed no significant differences in recurrence rates
or survival outcomes between EAOC and non-EAOC, though
this may be influenced by sample size and follow-up duration.

Endometriosis-associated ovarian cancer

Table 1. Comparison of clinicopathological characteristics
between ovarian cancer patients with and without
endometriosis

Variable With Without p-
Endometriosi Endometri value
s (n=22) osis (n=251)

Age (mean+=SD) 51+114 59+11.2 0.002

(years)

Menopausal Status

Premenopausal 9 (40.9%) 52 (20.7%) 0.057

Postmenopausal 13 (59.1%) 199 (79.3%)

Tumor size (cm) 10 (5-14) 7 (5-11) 0.136

Tumor Volume 178 (46-685) 68 (16-283)  0.104

(cm?®)

CA 125 (U/mL) 249 (74-1517) 547 (94- 0.262

1693)
CA19-9(U/mL) 30 (7-204) 9 (4-21) 0.012

Laterality of tumor

Unilateral 15 (68.2%) 110 (43.8%) 0.048
Bilateral 7 (31.8%) 141 (56.2%)

Tumor side

Left Ovary 7 (31.8%) 52 (20.7%) 0.075
Right Ovary 8 (36.4%) 56 (22.3%)

Both Ovaries 7 (31.8%) 143 (57.0%)

Tumor Stage

Stage | 12 (54.5%) 52 (20.7%) 0.001
Stage Il 3 (13.6%) 32(12.7%) N/A
Stage 111 6 (27.3%) 149 (59.4%) 0.007
Stage IV 1 (4.5%) 18 (7.2%) N/A
Endometrial Pathology

Benign 20 (90.9%) 232(92.4%) 0.681
Malignant 2 (9.1%) 19 (7.6%)
Concurrent Endometrial Pathologies

Benign 20 (90.9%) 229 (91.2%) 0.706
Endometrioid 1(4.5) 4(1.6)

Carcinoma

Atypical 1(4.5) 4 (1.6)

Hyperplasia

Serous 0(0) 11 (4.4)

Carcinoma

Clear Cell 0(0) 1(0.4)

Carcinoma

Carcinosarcoma 0(0) 2(0.8)

Recurrence 9 (40.9%) 112 (44.6%) 0.911
Mortality 5(22.7%) 116 (46.2%) 0.057
Chemotherapy 21 (95.5%) 205 (81.7%)  0.140
Radiotherapy 2 (9.1%) 9 (3.6%) 0.219

Future research involving larger, multicenter cohorts and
extended follow-up durations is essential to deepen our
understanding of the pathophysiology of EAOC, improve
diagnostic methods, and explore tailored treatment strategies.
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This study presents several limitations inherent to its
retrospective design, reliance on single-center data, and the
small sample size of patients with EAOC, which
consequently may affect the generalizability of the findings.
The absence of molecular and genetic analyses further
constrains our understanding of the mechanistic pathways
underlying the malignant transformation associated with
endometriosis. Additionally, the incompleteness of clinical
data regarding hormonal therapies is a significant
shortcoming. Future investigations should aim to incorporate
comprehensive molecular profiling to clarify the
pathogenesis of EAOC, identify novel biomarkers for early
detection, and assess personalized therapeutic modalities,
including targeted therapies and immunotherapies, to
enhance clinical outcomes.

CONCLUSION

These findings of the study indicated that patients with EAOC
are diagnosed at a younger age and present with an earlier
FIGO stage compared to those with non-EAOC. However,
survival outcomes did not differ significantly between the
groups.
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ABSTRACT

Aim: This analytical study aimed to assess the sustainable and healthy eating (SHE) behaviors and
the level of environmental literacy among first-year university students.

Materials and Methods: The study included 959 students. Data was collected using a socio-
demographic questionnaire, the SHE behaviors scale, and the Environmental Literacy for Adults
(ELSA) scale. Socio-demographic characteristics were analyzed using Student's t-test, one-way
ANOVA, and LSD post-hoc tests. The relationship between SHE behaviors and ELSA scores was
evaluated using Pearson correlation. A p-value <0.05 was considered significant.

Results: Only 35.8% of students reported being familiar with sustainable nutrition, and just 29.7%
could accurately define it. Female students scored higher than male students on both the Sustainable
and Healthy Eating (SHE) behaviors scale and the Environmental Literacy for Adults (ELSA) scale.
Additionally, students who lived with their families, lived in rural areas, followed a healthy diet, and
prepared their own food had higher SHE scores. Students who knew the term "sustainable nutrition"
scored significantly higher on SHE behaviors. Believers in and those concerned about climate change
also had higher SHE scores. A positive and significant correlation was observed between SHE
behaviors and ELSA scores.

Conclusion: Promoting education on sustainable and healthy eating among university students
supports both personal and environmental health, contributing to achieving United Nations
Sustainable Development Goals.

Keywords: Environmental literacy, Students, Sustainability, Sustainable and healthy eating,
Universities

0z

Amagc: Bu analitik ¢alisma, tiniversite birinci sinif 6grencilerinin siirdiiriilebilir ve saglikli beslenme
(SHE) davranislarin1 ve ¢evre okuryazarliklarini degerlendirmeyi amaglandi.

Gerecler ve Yontemler: Caligmaya 959 6grenci dahil edildi. Veriler sosyo-demografik bir anket,
SHE davranislari dlcegi ve Yetiskinler i¢in Cevre Okuryazarligi (ELSA) 6lgegi kullanilarak toplandi.
Sosyo-demografik 6zellikler Student's t-testi, tek yonlit ANOVA ve LSD post-hoc testleri ile analiz
edildi. SHE davranslar1 ile ELSA puanlar1 arasindaki iliski Pearson korelasyonu kullanilarak
degerlendirildi. P-degerinin <0.05 olmasi anlamli kabul edildi.

Bulgular: Ogrencilerin sadece %35,8'i siirdiiriilebilir beslenme hakkinda bilgi sahibiydi ve %29,7'si
bu kavramu tanimlayabiliyordu. Kiz &grenciler hem SHE davraniglarinda hem de ELSA'da erkek
ogrencilerden daha yiiksek puan aldi. Daha yiiksek SHE puanlart aile ile yasama, kirsalda ikamet
etme, saglikli beslenme ve gida hazirlama ile iliskilendirildi. “Siirdiiriilebilir beslenme” terimini bilen
dgrenciler SHE davraniglarinda anlamli derecede daha yiiksek puan aldi. klim degisikligine
inananlar ve iklim degisikligi konusunda endise duyanlar da daha yiiksek SHE puanlarina sahipti.
SHE davranislari ile ELSA puanlar arasinda pozitif ve anlamli bir korelasyon gozlendi.

Sonug: Universite dgrencileri arasinda siirdiiriilebilir ve saglhikli beslenme konusunda egitimin tegvik
edilmesi hem kisisel hem de gevresel sagligi destekleyerek siirdiiriilebilir kalkinma hedeflerine
ulagilmasina katkida bulunabilir.

Anahtar Kelimeler: Cevre Okuryazarhgi, Ogrenciler, Siirdiiriilebilirlik, Siirdiiriilebilir ve saglkl
beslenme, Universiteler
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INTRODUCTION

Sustainable and healthy eating behaviors, together with
environmental literacy, are key determinants that influence
individuals' ability to lead a healthy life and contribute to the
sustainability of environmental health. While nutritional
behaviors play a critical role in the growth and development
processes of young generations, environmental literacy
includes the skills to understand, evaluate and solve
environmental health problems. The interaction between
these two important issues can determine not only the
individual's contribution to their personal well-being, but also
to the sustainability of our planet. Global population growth
and the accelerating impact of increased consumption of
animal-based foods on climate change have highlighted the
importance of promoting sustainable and healthy eating
behaviors in society (1-3). Healthy dietary choices among
individuals not only ensure an enhancement in their quality of
life and life expectancy but also act as a shield against non-
communicable  chronic  diseases. =~ While  defining
environmental health as a significant factor influencing
human well-being (4, 5) the increasing prevalence of
unsustainable food production and consumption patterns
adversely affects environmental health and, consequently,
human health (6). Recent scrutiny highlights that modern
eating behaviors and food production systems are not
sustainable for humanity’s future (5, 7). Social initiatives
addressing climate change have gained prominence,
emphasizing the pivotal role of environmental education in
enhancing knowledge and sensitivity, thereby contributing to
a more sustainable and healthier society (8).

To effectively promote environmentally sustainable
and healthy eating behaviors, it is crucial to understand the
perspectives of university students — the educated and
professional candidates of society. This understanding is
essential for developing effective teaching and learning
arrangements (9-11). Previous studies conducted among
university students have reported insufficient knowledge
levels regarding "sustainable nutrition" and its practical
application in daily life (2, 12). The initial year at university
often marks the first-time young adults are tasked with
planning their own diets and making independent choices
about what to eat. Assessing university students' knowledge
levels regarding sustainable and healthy eating behaviors
during this formative period is crucial, as these choices and
preferences are likely to evolve into habits. This study aims
to examine the sustainable and healthy eating behaviors of
university students in relation to their environmental literacy.

MATERIALS AND METHOD

Study sample

This cross-sectional study was conducted with 959 first-year
students of Erciyes University in the 2022-2023 academic
year. Data was collected between October and December in
2022. The sample size was calculated using G*power 3.1
(13). A two-tailed hypothesis was established for the
calculation of the study sample, and the minimum sample size
was calculated as 782 students with a small effect size,
a=0.05, 80% power according to a bivariate correlation
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analysis. Considering the possibility of missing or incorrect
questionnaires, it was decided to include 25% more than the
minimum sample size (978 students). Further, to represent the
university, the number of students of faculties providing
education in different scientific fields was taken into
consideration: Medicine and Pharmacy from the health field,
Economics and Administrative Sciences and Theology from
the social field, Engineering students from the science field
were included in the study. The sample of the study was
designed to include equal number of students from each
scientific field (326 students from each scientific fields).
Twelve students from various faculties were excluded from
the study due to incomplete questionnaires (7 Medicine, 5
Pharmacy, 1 Theology and 5 Engineering). The study
included only those students who volunteered, completed the
questionnaire fully, and were present on the day of the survey.
Students who did not provide voluntary consent, were absent
on the day of data collection, or submitted incomplete or
invalid questionnaires were excluded from the study.

Ethical procedure

Ethics committee approval was obtained for this study from
Erciyes University Ethics Committee (Date/Approval No:
14.09.2022/618). The procedures followed were according to
the ethical standards of the responsible institutional ethics
committee and the Helsinki Declaration. The researchers
visited the students in their classrooms and explained the
purpose of the study. After the verbal consent of the students
who wanted to participate in the study was obtained, the
questionnaire form was shared with the students who
volunteered for the study. The students were given 20 minutes
to complete the questionnaire form and the questionnaire
form was collected at the end of the time.

Data collection instruments

The data collection instruments consist of three components:
the first part, developed by the researchers, includes questions
on students' socio-demographic characteristics and opinions
about sustainable nutrition, and environmental health; the
second part includes the Sustainable and Healthy Eating
(SHE) Behaviors Scale; and the third part includes the
Environmental Literacy Scale for Adults (ELSA). The SHE
behaviors scale, developed by Zakowska-Biemans et al. (14)
and with a Turkish validity and reliability study conducted by
Koksal et al. (15) was used to assess SHE behaviors. The
Turkish version of the SHE behaviors scale consists of 7
subscales and a total of 32 items. These 7 subscales are:
“healthy and balanced diet”, “quality labels (local and
organic)”, “reducing meat consumption”, “local food, low fat,
avoiding food waste”, “animal health” and “seasonal food”.
The items in the scale were rated on a Likert scale and
participants were asked to mark each item as “never”, “very
rarely”, “rarely”, “sometimes”, “often”, “very often” or
“always” ("never" scores 1 and "always" scores 7) (15). The
lowest score that can be obtained from the total scale score
and each factor is “1” and the highest score is “7”. The factor
scores of the subscales are calculated by averaging the scores
given to the items in that factor (min 1-max 7). The total scale
score is calculated by averaging all factor scores. An increase
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in the total score obtained from the scale is associated with
healthier and more sustainable eating behaviors (15).

Environmental Literacy Scale for Adults (ELSA)
developed by Atabek-Yigit et al. (16) used to determine the
environmental literacy levels. Twenty items in the scale
consist of 5-point Likert-type statements defined as “strongly
agree” (5), “agree” (4), “undecided” (3), “disagree” (2) and
“strongly disagree” (1), with scores corresponding to the
values in brackets. Items 3 and 16 were reverse coded. For
scoring, 20-46 is considered as “low level”, 47-73 as
“medium level” and 74-100 as “high level” environmental
literacy (16).

Data analysis

The normality test was evaluated with the number of data,
coefficient of variation, histogram, Q-Q plot, and Skewness—
Kurtosis. For ELSA, Skewness =—0.916 (Std. Error = 0.079)
and Kurtosis = 0.865 (Std. Error = 0.158); for SHE behavior,
Skewness = 0.085 (Std. Error = 0.079) and Kurtosis = 0.353
(Std. Error = 0.158). The results were accepted to be in
accordance with the normal distribution. Data was analyzed
using SPSS 24.0 (SPSS Inc., Chicago, IL) package program.
The normality test was evaluated with the number of data,
coefficient of wvariation, histogram, Q-Q plot and the
reliability of the scales used was calculated and Cronbach’s
alpha results were 0.902 for environmental literacy and 0.919
for sustainable nutrition. Numbers and percentages were
presented in the frequency table. The students' SHE behaviors
subscale and total scores and socio-demographic
characteristics were analyzed using Student t-test in paired
groups and one-way ANOVA test in multiple groups. Results
were evaluated using post-hoc LSD test in multiple groups.
The relationship between SHE behaviors with environmental
literacy was evaluated using Pearson correlation test. p<0.05
was considered significant.

RESULTS

The mean SHE behaviors score of the students was 3.78+0.82
(Table 1). The highest mean score between SHE behaviors
subscales was “seasonal foods and avoiding food waste”
(4.19+0.95) and the lowest one was reducing meat
consumption (3.05+1.42) (Table 1).

Table 1. The mean scores of the total and the subscales of
SHE behaviors

The subscales of SHE behaviors scale X+ SD

1. Quality marks 3.69+1.16
2. Seasonal foods and avoiding food waste 4.19+0.95
3. Animal health 3.35+1.32
4. Reducing meat consumption 3.05+1.42
5. Healthy and balanced nutrition 3.97+0.95
6. Local food 3.18+1.42
7. Low fat 3.90+1.41
Total 3.78+0.82

SHE: Sustainable healthy eating. Descriptive statistics are presented
as mean + SD.

The relationship between students' characteristics and SHE
behaviors scores was presented in Table 2. Of the students,
33.4% were enrolled in the Faculty of Engineering and 50.2%
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were male. Additionally, 45.2% of the students resided in
dormitories, and 33.1% reported having good family
economic status. The mean SHE behaviors score of the
female students (3.88+0.81) was higher than those of the male
students (3.68+0.82) (p<0.001). The mean SHE behaviors
score of the students who lived in rural settlement a decade
before starting university (p<0.001) and who lived with their
families were significantly higher (p=0.006).

Among the students, familiarity with the concept of

sustainable nutrition was reported by 35.8%, while 29.7%
indicated the ability to define sustainable nutrition (Table 3).
The mean ELSA score of the students was 744+14.27 (high
level). When the distribution of ELSA scores of the students
was analyzed, it was found that 4.6% (n=44) were at low
level, 32.7% (n=314) were at medium level and 62.7%
(n=601) were at high level (Table 3).
Comparison of responses to questions on 'sustainable diets' by
gender was presented in Table 3. The rates of female students
hearing about the concept of sustainable nutrition, knowing
what sustainable nutrition means, thinking that global climate
change is happening, thinking that they have an impact on
global climate change, and paying attention to behavior to
reduce their impact on global climate change were higher than
male students (Table 3).

Comparison of the SHE behaviors scores based on
students' responses to relevant questions was presented in
Table 4. The students stated that they had heard the term of
“sustainable nutrition” before and knew what it meant had
significantly higher SHE behaviors score (p=0.001). The
mean score of those who dieted to eat healthily was
significantly higher than those who dieted to gain weight and
those who did not diet (p=0.007). The students who prepared
their own food at home had significantly higher SHE
behaviors scores. (p<0.001).

The students who reported that they had heard the
term of “sustainable nutrition” before and knew what it meant
had higher SHE behaviors scores (p=0.001). The SHE
behaviors score of students who followed a diet for healthy
eating was higher than those who dieted to gain weight and
those who did not diet (p=0.007). The students who prepared
their own food at home had the highest SHE behaviors score
(p<0.001). Among the students, the mean SHE behaviors
scores were significantly higher among those who believed
that global climate change was happening, those who paid
attention to their behaviors to reduce climate change, and
those who were not concerned about global climate change.
(p<0.001, for all). Furthermore, positive, and moderately
significant relationship was found between SHE behaviors
scores and ELSA scores. The relationship between SHE
behaviors scores and ELSA scores was shown in Figure 1
(R2:0.090 (95% Cl: 0.058 - 0.127), p<0.001) (Figure 1).

DISCUSSION

Within the aim of the study, sustainable and healthy eating
behaviors, and environmental literacy of 959 university
students were evaluated. The average scores of the SHE
behavior scale for students were 3.78+0.82 (male: 3.68+0.82,
female: 3.88+0.81).
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SHE behaviors scores
Figure 1. The relationship between SHE behaviors scores
and ELSA scores

In another study conducted among university
students in Turkey using also the SHE behavior scale, male
and female students, respectively, in the Nutrition and
Dietetics department had scores of 5.06+1.48 and
4.83+0.76, while students in other faculties had scores of
423+ 1.16 and 4.29+0.92 (17).

The lowest scores obtained by students from
subscales were related to the sub-dimension concerning
reducing red meat consumption. Although the amount of red
meat consumed per capita in Turkey is low, red meat is used
as the main source of animal protein (18). Meat consumption
in the world increased by 54% between 1998 and 2018, and
this increase is 85% in developing countries. It has been
observed that as the income level increases, the interest in
meat consumption increases more (19). Turkey is one of the
developing countries and has cultural habits where meat
consumption is considered important in individual terms. For
this reason, the fact that the least attention is paid to reducing
meat consumption in sustainable nutrition is consistent with
this.

In this study as well, in line with previous research,
the highest scores obtained by students from subscales were
related to the one concerning avoiding food waste (14,17).
Turkey is a developing country and the income level and
women’s participation in the labor force are increasing over
time. Households spend nearly one-fifth of their expenditures
on food (19). This situation brings with it food wastage, the
world average of 74 kg per capita food waste is 93 kg for
Turkey (19). However, it is below the West Asia average of
110 kg per capita (20). Most of the food waste in Turkey
occurs at the production stage and less at the final
consumption stage (21). In addition, in 2013, wastage was
significantly reduced in campaigns carried out by official
institutions to reduce food waste (22). In this study, the fact
that seasonal food consumption and avoiding food waste
received the highest score in sustainable eating behavior
suggests that previous awareness raising activities were
effective.

Sustainable eating and environmental
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Table 2. The relationship between students' characteristics
and SHE behaviors scores

Characteristics n % X+SD p F/t
Faculty

Engineering 320\33.4 3.77+£0.84  0.090 1.978
Economics and 219\22.8 3.78+0.80

Administrative

Sciences

Medicine 214\22.3 3.75+0.84

Theology 106\11.1 3.67+0.83

Pharmacy 100\10.4 3.97+0.74

Gender

Male 481\50.2 3.68+0.82 <0.001 3.834
Female 478\49.8 3.8840.81

Settlement a decade before starting university

Urban 903\94.1 3.76£0.82 <0.001 3.774
Rural 56\5.9 4.13+0.70

Self-reported family’ economic status

Good 318\33.1 3.86+£0.80 0.080  2.599
Moderate 569\59.3 3.74+0.82

Bad 72\7.6 3.68+0.90

Accommodation

Family’s house ®  337\35.1 3.85£0.77 0.006  4.202
With housemate P 136\14.2 3.59+0.85

Dormitory »¢ 433\45.2 3.80+0.82

Alone ¢ 53\5.5 3.60+0.94

Mother’s education status

Below high 545\56.8 3.77£0.86 0.610  0.512
school

High schooland ~ 414\43.2 3.80+0.77

above

Father’s education status

Below high 342\35.7 3.77£0.86  0.830  0.212
school

High school and 617\64.3 3.78+0.80

above

Total 959\100.0 3.78+0.82

a, b, c: The difference between groups with different letters was
found to be significant.

X £ SD: mean = standard deviation. Comparisons were conducted
using independent samples t-test (for two groups) and One-way
ANOVA with LSD post-hoc test (for multiple groups).
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Table 3. Comparison of responses to questions on 'sustainable diets' by gender

Questions about “sustainable nutrition” Male Female Total P
n % n % n Y%

Have you heard of “sustainable | Yes 150 31.2 193 40.4 343 35.8 0.003
nutrition” before? No 331 68.8 285 59.6 616 64.2
Do you know what “sustainable | Yes 129 26.8 156 32.6 285 29.7 0.049
nutrition” means? No 352 73.2 322 67.4 674 70.3
Do you think global climate change | Yes 421 87.5 456 954 877 914 <0.001
is happening? No 60 12.5 22 4.6 82 8.6
Do you think you have an impacton | Yes 421 87.5 456 95.4 877 914 <0.001
global climate change? No 60 12.5 22 4.6 82 8.6
Would you pay attention to your | Yes 339 70.5 397 83.1 736 76.7 <0.001
behavior to reduce your impact on | No 142 29.5 81 16.9 223 233
global climate change?
How concerned are you about global | I am worried 170 353 95 19.9 265 27.6 <0.001
climate change? I am not worried 311 64.7 383 80.1 694 72.4
ELSA score Low 27 5.6 17 3.6 44 4.6 <0.001

Moderate 193 40.1 121 253 314 327

High 261 54.3 340 71.1 601 62.7
Total 959 100.0

ELSA: Environmental Literacy for Adults. Chi-square test was applied for categorical variables; Independent samples t-test was used for

ELSA scores.

Table 4. Comparison of the SHE behaviors scores based on students' responses to relevant questions

Questions about “sustainable nutrition” n\ % X +SD p F/t
Have you ever heard of “sustainable nutrition” before?

Yes 343\35.8 3.90+0.82 0.001 3.490
No 616\64.2 3.71£0.82

Do you know what “sustainable nutrition” means?

Yes 285\29.7 3.91£26.0 0.001 3.259
No 674\70.3 3.72426.2

Are you currently on any diet?

Yes, to lose weight ? 214\22.3 3.92+0.81 0.007 4.01
Yes, to put on weight P 90\9.4 3.71+0.85

Yes, to eat healthy »P¢ 27\2.8 4.02+0.93

No b¢ 628\65.5 3.73+0.81

Where do you eat most of your meals?

In cafeterias * 413\43.1 3.77+0.81 <0.001 13.069
In restaurants and fast-food chains ? 158\16.5 3.49+0.88

At home, I cook for myself 145\15.1 4.07+£0.77

At home, somebody cook for me ? 243\25.3 3.80+0.77

Do you think global climate change is happening?

Yes 877\91.4 3.80+0.83 0.020 2.388
No 82\8.6 3.57£0.76

Do you think you have an impact on global climate change?

Yes 742\77.4 3.83£0.83 <0.001 3.507
No 217\22.6 3.61+0.77

Would you pay attention to your behaviors to reduce your impact on global climate change?

Yes 736\76.7 3.85+0.81 <0.001 4.533
No 223\23.3 3.56+0.82

How concerned are you about global climate change?

I am worried 265\27.6 3.56+0.80 <0.001 5.102
I am not worried 694\72.4 3.87+0.81

b, ¢; The difference between groups with different letters was found to be significant.

X + SD: mean + standard deviation. Independent samples t-test and One-way ANOVA with LSD post-hoc test were applied.
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In the study, it was observed that there was no

significant difference in the mean scores between the faculties
where students were enrolled and the scores, they obtained
from the SHE scales. However, in the studies conducted by
Yolcuoglu and Kiziltan (17) with university students in the
3rd and 4th grades, it was found that the average scores of
students studying in the Department of Nutrition and
Dietetics were higher than the average scores of students in
other departments on the SHE scales. The difference between
the studies may be attributed to the inclusion of first-year
university students in our study. In this context, it is believed
that education related to nutrition can contribute to the
development of healthy and sustainable dietary behaviors.
It has been observed that individuals who spent most of their
pre-university lives in rural areas scored higher on the SHE
scales compared to those who spent their lives in urban areas.
The urban lifestyle, characterized by competition and a fast-
paced environment, coupled with the easy accessibility and
enticing presentation of unhealthy foods, has the potential to
influence and alter traditional dietary cultures. The traditional
dietary culture predominant in rural areas is more sustainable
and conducive to a healthy eating style (17). While
individuals who spent most of their pre-university years in
rural areas seem to maintain their rural dietary habits in the
first year of university, these habits may undergo changes
over time.

In the study, when comparing the accommodation
statuses of the students with the mean of the SHE behavior
score, it was observed that students living with their families
had higher mean SHE behavior scores than others. Similarly,
Yolcuoglu and Kiziltan's (17) study indicated that the mean
for the subscale of choosing seasonal food was higher among
students living with their families. In the traditional family
structure prevalent in Turkish culture, preparing meals for the
family is typically the responsibility of the mother, that is, a
woman. Therefore, this result can also be explained by the
fact that women are generally more conscious about
sustainable and healthy eating (17, 18).

Three quarters of the students thought that they had
an impact on climate change and stated that they paid
attention to their behavior to reduce their impact on climate
change, but the lack of sufficient behavior in sustainable
nutrition suggested that students did not have sufficient
knowledge about their impact on the environment. In the
research conducted by the International Food Council, the
impact of sustainability on consumers’ preferences was found
to be 27% in 2019, 34% in 2020 and 31% in 2021 (23).
Although food systems have a serious impact on carbon
emissions, the fact that people do not associate their
nutritional preferences with this reveals the need for
consideration and new studies (24).

35.8% of the students stated that they had heard the
term of “sustainable nutrition” before and 29.7% stated that
they knew what it meant. In a similar study involving 889
students studying in Istanbul, 58.27% of the students stated
that they had heard the term of “sustainable nutrition” before
(2). In another study conducted in university students in
Turkey, when the rate of hearing the term of “sustainable
nutrition” before was examined, it was stated that although
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the rate was slightly higher in Nutrition and Dietetics students
(65.3%), more than half of the students had not heard the term
of “sustainable nutrition” before (24.5% of medical students)
(25). The reason why hearing the term of “sustainable
nutrition” in both studies was higher than in our study may be
that three-quarters of the participants in both studies were
women. Since women are more protective than men, they are
thought to be more protective of the environment and are
more careful about sustainable consumption than men (26).
In a qualitative study conducted in 10th grade students in
Germany, it was shown that not understanding the term of
“sustainable nutrition” was common among students (10).
Also, the percentage of female students with high
environmental literacy was higher than that of males. Other
studies in the literature also support the idea that women tend
to be more environmentally conscious (17). As a result of this
study, it has demonstrated that women are more conscious
and exhibit more accurate behaviors in health, environmental,
and nutrition matters.

To the best of our knowledge, this study was the first
study to reveal the relationship between sustainable and
healthy eating behaviors and environmental literacy in
university students. It was observed that there was a moderate
positive significant relationship between SHE behaviors and
environmental literacy (Figure 1).

Having the awareness that sustainable nutrition is an
important component of protecting the environment is an
important motivation in the development of SHE behaviors.
When Health Sciences students were asked about the
characteristics that sustainable nutrition should include, it was
observed that the students (approximately one fourth)
addressed the dimension of “low environmental impact” at
the lowest rate (25). In a study conducted in Australian
Nutrition and Dietetics major students, it was found that
students were most familiar with the environmental aspects
of sustainability (27).

Despite its contributions, this study has several
limitations. First, its descriptive, analytical design prevents us
from drawing causal inferences between sustainable and
healthy eating (SHE) behaviors and environmental literacy.
Second, the sample was limited to first-year students at a
single university, which may reduce the generalizability of
findings to students in other years, disciplines, or regions.
Third, all data were collected through self-administered
questionnaires, introducing the possibility of self-report bias
and social desirability effects. Fourth, the uneven distribution
of participants across faculties and the relatively small
proportion of students from rural backgrounds may have
influenced subgroup comparisons. Finally, data were
gathered during a single academic semester, so seasonal or
time-related  fluctuations in dietary practices and
environmental awareness could not be captured. Future
studies using longitudinal designs, more diverse student
populations, and objective behavioral measures are needed to
validate and extend these results.
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CONCLUSION

It was determined that although the environmental literacy of
university students was high, they were not sufficient to gain
sustainable and healthy eating behavior. Being female, living
in rural a decade before starting university, having heard the
term "sustainable nutrition" before and knowing its meaning
were associated with significantly higher SHE behaviors
scores. Dieting for healthy nutrition and preparing their own
meals at home were also associated with significantly higher
SHE behaviors scores. Additionally, believing in global
climate change is happening, being aware of their impact on
climate change, paying attention to their behaviors to reduce
their impact on global climate change, and being worried
about global climate change were associated with
significantly higher SHE behaviors scores. The students' level
of knowledge about sustainable and healthy eating was low.
Initiatives to increase their level of knowledge will reinforce
students' behavior in this regard. Sustainable and healthy
eating behaviors were also associated with environmental
awareness.

Organizing education and awareness activities
related to sustainable and healthy nutrition for university
students will not only contribute to individual health but also
to environmental health. This, in turn, will support societies
in achieving sustainable development goals.
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ABSTRACT

Aim: The study aimed to evaluate the frequency and forms of violence experienced by healthcare
personnel working in the emergency department, accompanied by cause and effect statements of
healthcare professionals.

Materials and Methods: The study was conducted with 219 emergency service healthcare workers
between 01.06.2023-31.08.2023. The data were recorded by asking questions to the employees who
volunteered to participate about the situation of being subjected to violence, if so, its nature, and to
all participants about the causes and solution suggestions of the violence.

Results: Study included 219 people, 122 (55.7%) men and 97 (44.3%) women. Violence affected
108 men (59.0%) and 75 women (41.0%). Doctors were 57 (26%) and nurses were 73 (33%). While
102(55.7%) of individuals subjected to violence were exposed to verbal violence, 120 (65.6%) were
most often exposed between 20:00 and 00:00. Sixty-one (33.3%) cases gave a white code due to
violence, and 113(61.7%) blamed emergency services' crowding. 77.6% of the participants stated that
the concern of being subjected to violence had a negative impact on providing healthy service. Again,
40.4% of violence victims said emergency department reform was needed.

Conclusion: The study demonstrated that violence against emergency department healthcare workers
is both frequent and multifactorial, often linked to systemic and interpersonal stressors. Findings
underscore the need for targeted institutional strategies to reduce violence and its negative
consequences on staff performance and care delivery.

Keywords: Emergency department, Violence, Healthcare worker

0z

Amagc: Caligmamizda acil serviste c¢alisan saglik personelinin maruz kaldigi siddetin sikligini ve
bicimlerini, saglik ¢alisanlarinin neden-sonug ifadeleri esliginde degerlendirmeyi amagladik.
Gerecler ve Yontemler: Calisma 01.06.2023-31.08.2023 tarihleri arasinda 219 acil servis saglik
calisan1 ile yiriitiildii. Calismaya goniillii olan calisanlara siddete maruz kalma durumu, maruz
kaldiysa niteligi, tiim katilimcilara ise siddetin nedenleri ve ¢dziim Onerileri hakkinda sorular
sorularak veriler kaydedildi.

Bulgular: Calismamiza katilan olgular toplam 219 kisi olup, 122’si (%55,7) erkek ve 97’si (%44,3)
kadind1. Siddete maruz kalanlarin 108’1 (%59,0) erkek, 75’1 (%41,0) kadindi. Mesleklerine gore 57
(%26) kisi doktor, 73 (%33) kisi hemsire olarak degerlendirildi. Siddete maruz kalanlarn 102
(%55,7)’si sozlii siddete maruz kalirken, 120 (%65,6) kisi en sik 20:00-00:00 saatleri arasinda sozlii
siddete maruz kalmistir. 61(%33,3) kisi siddet sonucu beyaz kod verdigini belirtirken, 113 (%61,7)
kisi siddet nedeni olarak acil servislerdeki kalabalik ortami gostermistir. Katilimcilarin %77,6’s1
siddete maruz kalma kaygisinin saglikli hizmet sunumu iizerinde olumsuz etkisi oldugunu
belirtmistir. Yine siddet magdurlarinin %40,4’i ¢oziim i¢in acil servis isleyisinde revizyon
gerektigini belirtti.

Sonug: Calisma, acil servis saglik ¢aliganlarina yonelik siddetin hem sik hem de ¢ok yonlii oldugunu,
genellikle sistem kaynakli ve kisileraras1 stresorlerle baglantili oldugunu géstermistir. Calisan
verimliligi ve hasta bakim hizmetleri tizerindeki olumsuz sonuglar1 azaltmak i¢in siddeti 6nleme
amactyla hedefli kurumsal stratejilere ve caligmalara ihtiyag vardir.

Anahtar Kelimeler: Acil servis, Siddet, Saghk ¢alisant
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INTRODUCTION

Workplace violence (WPV) directed at healthcare
professionals has emerged as a significant global issue and is
widely regarded as a major occupational hazard. The World
Health Organization (WHO) and International Labour
Organization (ILO) define WPV as incidents in which
employees are abused, threatened, or assaulted in connection
with their work, including during commutes, that pose an
explicit or implicit threat to their safety, well-being, or health.
Over the last two decades, WPV has been consistently
reported across healthcare settings, with a notably high
incidence in emergency departments (EDs) (1,2).

Emergency departments constitute a distinct high-
risk environment owing to the unpredictability of patient
presentations, overcrowding, extended waiting periods, and
recurrent interactions with agitated or hostile patients and
family members (3,4). Recent systematic evaluations indicate
that ED personnel encounter elevated levels of both verbal
and physical violence relative to other clinical environments,
with verbal aggressiveness frequently identified as the
predominant form (5,6).

The COVID-19 pandemic further intensified this
problem, heightening public discontent with overwhelmed
healthcare systems and increasing occurrences of WPV
globally (7,8). Healthcare staff faced the dual challenges of
clinical uncertainty and heightened workloads, compounded
by antagonism stemming from infection control protocols,
visiting limitations, and perceived delays in treatment (9,10).
Tiirkiye has not escaped this trend. National surveys indicate
that more than half of Turkish healthcare professionals have
experienced some form of WPV, with considerably higher
rates among ED personnel (11,12). Contributing factors
include overcrowded Thospitals, limited resources,
communication failures, and a degree of cultural tolerance
toward hostility against healthcare workers (13). Despite the
implementation of the national “White Code” (Beyaz Kod)
system aimed at enhancing reporting and legal safeguards,
underreporting persists, and deterrent effects remain limited
(14).

In light of these challenges, examining the
prevalence, patterns, and consequences of WPV in
emergency departments remains a public health priority. The
present study therefore aims to assess the prevalence,
categories, offenders, and consequences of WPV across all
professional groups in a metropolitan tertiary ED, and to
explore its implications for workforce sustainability and
patient safety.

MATERIALS AND METHOD

Study Design and Population

This study was conducted as a descriptive and cross-sectional
survey among healthcare professionals working in the
emergency department at Bagcilar Training and Research
Hospital. The study included all occupational groups working
in the emergency department, including doctors, nurses,
emergency medical technicians (EMTs), paramedics, health
officers, cleaning staff, patient transport personnel, security
staff, and others such as medical secretaries, administrative
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officers, and managers. All cases who were emergency room
workers and agreed to participate in the study were included.
The emergency department employs a total of 316 staff
members across all occupational groups, and the study was
conducted with 219 volunteers among them between June 1,
2023, and August 31, 2023.

Individuals included in the study were asked to fill
out printed case forms with one-on-one questions and
answers. All questions were standardized specifically for
emergency room healthcare professionals. The occupation,
age, gender, education status, whether they were subjected to
violence, types of violence, information about the perpetrator,
place of violence, time period during which they were
subjected to, the situation they think caused them to be
subjected to violence, whether they gave a white code,
medical support needs, arrest status, punishment status,
complaining status, response status, decrease in desire to
work, actions to be taken to prevent violence, displaying a
different character in order not to be subjected to violence,
and the impact of violence anxiety on health service
provision, were recorded in the data forms by questioning the
relevant answer options. Then, the data were statistically
evaluated in a computer environment.

The study included participants that worked in the
emergency department, volunteered to participate in the
study, and answered all questions completely, while cases
that worked outside the emergency department, did not
volunteer for the study, and did not answer one or more of the
questions were excluded from the study.

The study protocol was approved by the Clinical
Research Ethics Committee of Kanuni Sultan Suleyman
Training and Research Hospital (Approval No: 52; Date:
April 26, 2023) and was conducted in accordance with the
principles of the Declaration of Helsinki. Written informed
consent was obtained from all participants.

Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics
software (Version 18.0; SPSS Inc., Chicago, IL, USA). The
Kolmogorov-Smirnov test was applied to assess the
normality of distribution for continuous variables.
Descriptive statistics were reported as frequencies (n) and
percentages (%) for categorical variables, and as means +
standard deviations (SD), medians, and minimum-maximum
values for continuous variables. For group comparisons of
categorical variables, Pearson’s Chi-square and Fisher-
Freeman-Halton exact tests were used. Since continuous
variables did not meet the assumptions for parametric testing,
the Mann—Whitney U test was utilized for two-group
comparisons. A p-value of <0.05 was considered statistically
significant.

RESULTS

Among total of 219 emergency department healthcare
workers participated in the study, 183 (83.6%) reported
exposure to violence. Those exposed were significantly older
than their non-exposed counterparts (mean age: 31.84 vs.
26.55 years, p < 0.001). Male participants were more
frequently affected than females (59.0% vs. 41.0%, p =
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0.029). While exposure appeared more common among
doctors, nurses, and security personnel, differences across job
groups were not statistically significant. Similarly,
educational status showed no meaningful association with
violence exposure (Table 1).

Table 1. Violence exposure situations of emergency service
healthcare workers and age, gender, job group, educational
status

Violence Violence All Cases P value
) Q]
Mean Mean Mean
(SD) (SD) (SD)
Age (year) 31.84+7.36 26.55+5.42 30.97+7.34 <0.001*
Gender n (%) n (%) n (%)
Male 108(59.0)  14(38.9) 122(55.7)  0.029**
Female 75(41.0) 22(61.1) 97(44.3)
Job Group
Doctor 53(29.0) 4(11.1) 57(26.0) 0.063%**
Nurse 51(27.9) 22(61.1) 73(33.0)
EMT/Param  1(0.5) 3(8.3) 4(1.8)
edic
Health 14(7.7) 4(11.1) 18(8.2)
Officer
Cleaning 8(4.4) 0(0) 8(3.7)
Staff
Patient 16(8.7) 0(0) 16(7.3)
Transporter
Security 25(13.7) 0(0) 25(11.4)
Other 15(8.2) 3(8.3) 18(8.2)
Educational Status
Primary 3(1.6) 0(0) 3(1.4) 0.512%**
School
Middle/Hig  36(19.7) 6(16.7) 42(19.2)
h School
University 111(60.7)  27(75.0) 138(63.0)
Master 23(12.6) 3(8.3) 26(11.9)
Doctorate 10(5.5) 0(0) 10(4.6)
Total 183(100) 36(100) 219(100)

Mann—Whitney U test (*) was used for continuous variables;
Pearson Chi-square (**) and Fisher-Freeman-Halton exact tests
(***) were applied for categorical comparisons.

Among those who had experienced violence, verbal
aggression was the most frequently reported form (55.7%),
followed by physical violence (44.3%). In the majority of
cases, both patients and their relatives were involved as
perpetrators (62.8%). Nearly all incidents took place in the
emergency department setting (96.7%), with a substantial
concentration occurring during evening hours (20:00-00:00,
65.6%), indicating a heightened risk during night shifts
(Table 2).

Participants most commonly attributed violent
incidents to overcrowding and patient load (61.7%),
dissatisfaction with treatment outcomes (55.7%), and
communication breakdowns (55.2%). Other contributing
factors included delays in laboratory results (32.8%), security
vulnerabilities within the department (37.7%), and emotional
distress following patient deaths (27.9%) (Table 3).
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Table 2. Type of violence, implementer, violence place and
time range data of emergency service workers exposed to
violence

Violence Details n %
Type of Verbal 102 55,7
Violence Physical 81 443
Implementer Patient 12 6,6
Patient Relative 56 30,6
Both 115 62,8
Violence Place  Emergency 177 96,7
Department
Policlinic 1 0,5
Inpatient Ward 2 1,1
Other 3 1,6
Time Range 08:00-12:00 6 33
12:00-16:00 8 4,4
16:00-20:00 33 18,0
20:00-00:00 120 65,6
00:00-04:00 16 8,7
04:00-08:00 0 0

Descriptive statistics (frequencies and percentages). No comparative
test applied.

Table 3. Opinions of those who were subjected to violence
about the reason why they were exposed to violence (more
than one option is possible)

Opinions regarding reason Violence(+)
of exposed violence

n %
Communication Problem 101 55,2
Large Number of Patients 113 61,7
and Crowds
Delay of Consultant 49 26,8
Physician
Delay of Lab Result 60 32,8
Death of Case 51 27,9
Dissatisfaction with 102 55,7
Treatment
Media Effect 41 22,4
Inability to Find 41 22,4
Appointment
Security Vulnerability 69 37,7
Unreasonable 58 31,7

Descriptive statistics (frequencies and percentages). No comparative
test applied.

Reactions to violence varied widely among staff.
Only one-third (33.3%) reported initiating a White Code
response. Despite 26.2% requiring medical attention, legal
consequences were rare: just 4.9% of perpetrators were
arrested, and only 9.8% faced any form of punishment.
Nevertheless, the psychological toll was substantial—41.0%
considered resigning, and 84.2% reported a decline in
motivation to work. The most common immediate reaction
was to call security (63.9%), followed by leaving the area
(24.0%) or, less frequently, responding with violence (7.7%)
(Table 4).
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Table 4. Data on the health worker and the perpetrator during
and after the violence

Emergency Service Worker Subjected to n %
Violence
White Code Status Yes 61 333
Need for Medical Support Yes 48 26,2
Arrest Status Yes 9 49
Punishment Status Yes 18 9,8
No 134 732
Not Concluded 31 16,9
Complaint Status Yes 66 36,1
Thought of Resignation Yes 75 41,0
Decrease in Willingness to Yes 154 84,2
Work
Response Status I used violence 14 7,7
I left the area 44 24,0
I called security 117 63,9
I left work 8 44
Total 183 100

Descriptive statistics (frequencies and percentages). No comparative
test applied.

Regarding preventive measures, participants most
frequently recommended revising emergency department
operational procedures (38.8%) and increasing patient
education efforts (31.5%). The experience of violence also
appeared to affect behavior and professional identity; over
half (54.8%) reported changes in their demeanor—often
becoming more cautious or withdrawn—while 77.6% noted a
negative impact on their professional outlook. These effects
were more commonly observed among those who had been
directly exposed to violence (Table 5).

DISCUSSION

Workplace violence transcends individual incidents,
embodying wider systemic and cultural issues within the
healthcare sector. In addition to the immediate damage
inflicted on personnel, violent occurrences erode team
cohesion, instill a pervasive atmosphere of dread, and
eventually compromise the provision of safe and effective
care. Emergency departments offer a distinctive perspective
on this issue as they converge patients, relatives, and
healthcare providers in contexts frequently marked by haste,
uncertainty, and intensified emotions. Analyzing the patterns
and repercussions of such violence provides significant
insights on the resilience and vulnerabilities of healthcare
systems.

Workplace violence in healthcare is now regarded as
both an occupational danger and a systemic threat to the
quality and safety of patient treatment. Emergency rooms
offer a vital framework for analyzing this issue because to
their substantial patient volume, unpredictability, and
emotionally intense atmosphere (1,3,15,16).

In our study, 83.6% of emergency department
personnel indicated exposure to workplace violence. This
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prevalence exceeds numerous previous national and
international estimates. Extensive surveys in Tirkiye have
generally indicated rates of approximately 50-70%
(11,12,17), while systematic reviews and meta-analyses from
Europe and North America report prevalence estimates
between 50% and 65%, confirming that workplace violence
is a widespread challenge across diverse healthcare systems
(2,10). In addition, systematic reviews conducted during the
COVID-19 period confirmed that nearly half of healthcare
workers globally experienced some form of workplace
violence (9,10). Subsequent to the COVID-19 pandemic, not
only did the frequency of workplace violence become a global
concern, but barriers to reporting incidents were also
increasingly recognized, particularly among nurses working
in tertiary care settings (20). Earlier regional studies, such as
those conducted in Jordan, had already highlighted the
vulnerability of emergency department nurses and the
significant psychological and professional consequences of
such violence (21). Together, these findings indicate that the
true prevalence of workplace violence may be
underestimated, as many incidents remain unreported. The
increased incidence may indicate the substantial workload of
a tertiary metropolitan emergency department, ongoing post-
pandemic demands, and a reporting environment that
promoted honest disclosure. The comparatively higher
prevalence observed in Tiirkiye may also reflect structural
challenges such as overcrowded emergency departments,
longer waiting times, and limited staffing resources, which
are consistently reported as aggravating factors in regional
studies (12,17).

Verbal aggression was prevalent in our group,
aligning with other assessments that identify verbal abuse,
threats, and harassment as the majority of events (19,22).
Despite a decrease in the frequency of physical assaults, their
consequences remain significant. Recent manifestations of
violence, such as sexual harassment and discriminatory slurs,
have been documented in current ED literature, hence
broadening the acknowledged parameters of WPV (23,24).
The bulk of violent occurrences in our analysis transpired
between 20:00 and 00:00, corroborating prior research
indicating that evening and night shifts are high-risk intervals
due to elevated patient loads, restricted administrative
supervision, and staff exhaustion (19,25). Particular
emergency department sites, especially triage, waiting, and
resuscitation areas, have consistently been recognized as ‘hot
spots’ for violence, particularly triage areas where initial
conflicts often arise, waiting rooms where frustration
accumulates, and resuscitation zones where emotions are
heightened (19,25). Within our sample, the predominant
triggers identified were overcrowding, dissatisfaction with
treatment, and communication failures. These characteristics
align with findings from other Turkish and Middle Eastern
studies, as well as international evidence connecting
disappointed expectations and delays to aggressiveness
(12,17).
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Table 5. Solution suggestions of employees, effects of violence on personality behavior and work motivation

Violence (-) Violence (+) All Cases P value
n % n % n %

Violence Prevention Ideas
Patient Education 13 36,1 56 30,6 69 31,5 0.234*
Employee Education 2 5,6 1 0,5 3 1,4
Physical Environment Arrangement 3 8,3 26 14,2 29 13,2
Updating Emergency Service Operations 11 30,6 74 40,4 85 38,8
Increasing the Number of Physicians 1 2,8 5 2,7 6 2,7
Increasing the Number of Auxiliary Health Staff 2 5,6 8 4,4 10 4,6
Increasing the Number of Security 4 11,1 13 7,1 17 7.8
Different Attitudes Due to Fear of Violence
Showcasing Different Character (-) 21 58,3 78 42,6 99 452 0.083**
Showcasing Different Character (+) 15 41,7 105 57,4 120 54,8
Negative Impact on Employee
Healthcare Provision
Negative Impact on the Profession (-) 12 33,3 37 20,2 49 22,4 0.084**
Negative Impact on the Profession (+) 24 66,7 146 79,8 170 77,6
Total 36 100 183 100 219 100

Fisher-Freeman-Halton exact (*) and Pearson Chi-square (**) tests were applied for categorical comparisons.

In our investigation, patients and their relatives were
the predominant sources of violence, aligning with other
international data (26,27). Physicians (29%) and nurses
(27.9%) constituted the most often assaulted groups,
indicative of their frontline roles in triage, clinical decision-
making, and extended patient interaction. Multiple studies
have shown that nurses, especially those who are younger and
less experienced, are at the greatest risk of workplace
violence (18,28). Security personnel also indicated
considerable exposure in our study, underscoring the risks
associated with enforcement positions during conflict
escalation.

The consequences of WPV in our cohort were
significant: 84.2% of staff indicated diminished motivation,
41% contemplated quitting, and 77.6% reported that fear of
violence hindered their ability to provide care. These findings
correspond with global evidence associating workplace
violence (WPV) with burnout, anxiety, depression, post-
traumatic stress symptoms, absenteeism, and diminished
patient satisfaction (29,30). Furthermore, these adverse
outcomes have been shown to compromise patient safety by
increasing the risk of errors and reducing the overall quality
of care. WPV is widely acknowledged as a patient safety
concern: personnel subjected to aggression are more prone to
encounter communication challenges, make mistakes, and
withdraw from patient-centered care (31).

Notwithstanding the high occurrence, merely one-
third of our participants reported incidents via the White Code
system, and criminal sanctions were infrequent. This trend of
underreporting has been extensively documented and is
frequently ascribed to feelings of futility, apprehension of
punishment, or the intricacies of reporting mechanisms
(14,32). Assessments of the White Code program in Tiirkiye
indicate that although the system offers a standardized
documentation method, it fails to exert adequate deterrent
effect in the absence of consistent legal enforcement and
prompt feedback to personnel (14). Enhancing this system
through streamlined procedures, assured legal oversight, and

clear communication of results is essential for reinstating staff
confidence.

Addressing WPV  necessitates comprehensive
approaches. Evidence endorses operational improvements
aimed at alleviating congestion and minimizing waiting
periods, systematic training in communication and de-
escalation techniques, environmental adjustments including
surveillance and restricted access, and legal frameworks
implementing zero-tolerance policies (2,20). Implementing
targeted measures during high-risk periods (evenings/nights)
and for certain roles (triage nurses, security personnel) can
improve efficacy (25,33). Additionally, broad public
education initiatives and constructive media involvement are
essential to combat the cultural normalization of violence
against healthcare personnel, by reshaping societal attitudes,
raising awareness about the consequences of such behaviors,
and fostering a culture of respect and trust between patients
and healthcare providers.

The strengths of our study encompass the inclusion
of all professional groups in the emergency department and a
comprehensive assessment of time, perpetrators, and
perceived triggers. Limitations encompass its single-center
design and dependence on self-reported data, which may
either underreport or overreport actual prevalence. Future
research ought to incorporate multi-center, prospective
designs and assess the effects of bundled interventions on
staff well-being and patient safety outcomes.

CONCLUSION

Our research indicates that workplace violence has become a
nearly commonplace occurrence for emergency department
personnel, with over eighty percent of professionals reporting
exposure and numerous individuals facing enduring
psychological and professional repercussions. While verbal
violence was prevalent, physical attacks, threats, and
discriminating behaviors were also pervasive, particularly
during high-pressure evening hours when resources were
most limited. Nonetheless, reporting was more the exception
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than the rule, and legal or institutional repercussions for
offenders were infrequent. Workplace violence in healthcare
is not an unavoidable occupational risk but a preventable
public health emergency. Neglecting this issue compromises
the safety and dignity of healthcare providers, as well as the
trust, quality, and resilience of emergency care systems.
Immediate implementation of targeted operational reforms,
legislative safeguards, and a culture transformation that
denounces animosity towards healthcare professionals is
essential. Addressing this concern decisively is crucial for
maintaining the well-being of frontline professionals and the
integrity of patient treatment in emergency environments.
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ABSTRACT

Aim: This study investigated the differences between direct radiography (X-ray) and computed
tomography (CT) in detecting pathological findings in patients presenting to the emergency
department with foot and/or ankle trauma and evaluated their role in predicting treatment
requirements and modifications.

Materials and Methods: The study was conducted at the Emergency Department of Van Yiizlincii
Y1l University Faculty of Medicine between January 1,2017, and December 31, 2019. CT and X-ray
results, along with clinical data of patients with foot and/or ankle trauma, were retrospectively
analyzed.

Results: Imaging revealed pathology only on CT in 8.9% of cases, on both CT and X-ray in 24.9%,
while the remaining patients had normal imaging results. The mean Glasgow Coma Scale score was
significantly lower in patients with pathology detected on both modalities (p = 0.018). Patients with
CT-only findings were more frequently treated with splinting/casting, whereas surgical intervention
rates were significantly higher in those with pathology on both imaging modalities (p < 0.001).
Furthermore, the need for treatment modification was markedly greater in patients with CT-only
pathology compared to other groups (p < 0.001).

Conclusion: In the management of foot and ankle trauma in the emergency setting, selecting the
appropriate imaging modality plays a critical role in enhancing diagnostic accuracy and guiding
proper treatment. Particularly, CT is valuable in detecting injuries missed by X-ray, not only
informing initial treatment decisions at admission but also providing important predictive value for
subsequent treatment modifications.

Keywords: Emergency department, Foot trauma, Ankle trauma, Radiography, Computed
tomography

0z

Amagc: Bu ¢alismada, ayak ve/veya ayak bilegi travmasi ile acil servise bagvuran hastalarda direkt
radyografi (X-ray) ve bilgisayarli tomografinin (BT) patolojik bulgular: saptamadaki farkliliklarmnin,
tedavi gereksinimi ve degisimini 6ngérmedeki rolii arastirtldi.

Gerecler ve Yontemler: Calisma, Van Yiiziincii Y1l Universitesi Tip Fakiiltesi Acil Servisi’nde 1
Ocak 2017-31 Aralik 2019 tarihleri arasinda gerceklestirildi. Ayak ve/veya ayak bilegi travmasi olan
hastalarin BT ve X-ray sonuglari ile klinik verileri retrospektif olarak degerlendirildi.

Bulgular: Goriintiileme sonuglarina gore hastalarin %8,9’unda yalnizca BT de, %24,9’unda ise hem
X-ray hem BT de patoloji saptanirken geri kalan grupta goriintiileme sonuglari normaldi. Hem X-ray
hem BT’de patoloji bulunan olgularda Glasgow Koma Skoru ortalamas: daha diisiik saptandi
(p=0,018). Yalnizca BT de patoloji tespit edilen olgular, daha sik algi/atel ile tedavi edilirken; her iki
goriintiilemede patoloji saptananlarda cerrahi girisim orani anlamli olarak daha yiiksekti (p<0,001).
Ayrica sadece BT de patoloji saptanan olgularda tedavi degisikligi gereksinimi diger gruplara gore
belirgin sekilde fazlayd: (p<0,001).

Sonug: Acil serviste ayak ve ayak bilegi travmalarinin yonetiminde dogru gériintiileme yonteminin
segilmesi, tanisal dogrulugu artirarak uygun tedaviye yon vermede kritik bir rol oynar. Ozellikle X-
ray ile saptanamayan patolojilerin BT ile ortaya konmasi, bagvuru aninda uygulanacak tedavi
seceneginin belirlenmesinde yol gdsterici olmasmin yani sira tedavi degisikligi gereksinimini
ongormede de onemli katki saglayabilir.

Anahtar Kelimeler: Acil servis, Ayak travmasi, Ayak bilegi travmasi, Radyografi, Bilgisayarl
tomografi
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INTRODUCTION

Trauma constitutes a significant proportion of emergency
department admissions, with extremity injuries accounting
for the majority of these cases. Among them, foot and ankle
traumas hold particular importance for emergency physicians
due to their high incidence and complex anatomical structure
(1,2). Recent studies have demonstrated an increase in these
injuries across all age groups, emerging as a notable health
problem especially in young adults during sports activities
and in the elderly population due to falls. Moreover, changes
in trauma patterns have been reported in the post-pandemic
period, with domestic injuries becoming more prevalent (3,4).

If not treated appropriately, foot and ankle traumas
may result in serious functional impairments and long-term
complications, most notably post-traumatic osteoarthritis (5—
7). Therefore, early and accurate diagnosis is critical for
ensuring proper management and guiding the treatment
process effectively. However, clinical signs are not always
specific; findings such as swelling, pain, and ecchymosis may
occur both in minor soft tissue injuries and in severe fractures,
complicating the diagnostic process (6,7).

Direct radiography (X-ray) remains the primary
imaging modality in diagnosis. Nevertheless, in complex
injuries or in cases where radiographs fail to clearly reveal
pathologies, computed tomography (CT) provides substantial
additional value. CT is superior to radiography in detecting
small fractures, stress fractures, and articular surface
disruptions (8—10). Recent studies emphasize that CT not
only improves diagnostic accuracy but also significantly
contributes to surgical planning and treatment strategy
modification (11,12). Despite these findings, research
assessing the impact of X-ray and CT on treatment
approaches, particularly on the need for treatment
modification, remains limited. Most of the literature focuses
on diagnostic accuracy comparisons, while clinical outcomes
directly affecting treatment have not been sufficiently
addressed. For this reason, our study not only compares
diagnostic modalities but also aims to reveal the contribution
of X-ray and CT findings to treatment selection and
prediction of possible treatment modifications in the
emergency department, thereby offering a unique
contribution to the literature.

MATERIALS AND METHOD

Study Setting and Period

This retrospective study was conducted by reviewing the
medical records and imaging data of patients of all age groups
who presented with foot and/or ankle trauma to the
Emergency Department of Van Yiiziinci Yil University
Faculty of Medicine between January 1, 2017, and December
31, 2019. A total of 370 cases that met the inclusion criteria
during the specified period were included. Data were obtained
from the hospital information system and patient files.

Inclusion and Exclusion Criteria

Patients admitted to the emergency department with foot
and/or ankle trauma, who underwent X-ray and/or CT
imaging at admission and had complete clinical and

X-ray and CT in foot and ankle trauma

radiological data, were included in the study. Patients with
missing clinical or radiological data, those imaged for non-
traumatic reasons, and those with duplicate records due to
multiple admissions with the same complaint were excluded.

Radiological Evaluation

X-ray was preferred as the initial imaging modality in the
patients. Additional CT scans were performed in patients with
low Glasgow Coma Scale (GCS) in whom physical
examination findings could not be reliably assessed, in cases
where no pathology was detected on X-ray but physical
examination revealed marked swelling, deformity,
tenderness, instability, or inability to bear weight, and in
patients scheduled for surgical intervention. CT images were
evaluated by radiology specialists, and the information was
obtained from official radiology reports. X-ray images were
evaluated by both radiology specialists and emergency
physicians; the findings were derived from radiology reports
as well as assessment notes documented in the emergency
physicians’ medical records. Based on the findings, patients
were classified into three groups:

1. No pathology detected on X-ray or CT,

2. Pathology detected only on CT,

3. Pathology detected on both X-ray and CT.

Data Collection and Analyzed Parameters

Data were retrospectively obtained from the Hospital
Information Management System and patient files. For each
case, demographic characteristics (age, sex), trauma-related
features (mechanism of injury, site of injury, associated
injuries), GCS score, radiological findings (X-ray and CT
results), and treatment process (treatment modality and
treatment modification status) were recorded.

Ethical Approval

Ethical approval for the study was obtained from the Non-
Interventional Clinical Research Ethics Committee of Van
Yiiziincii Y1l University (Date: 12/02/2021, Decision No:
2021/02-10). The study was conducted in accordance with the
principles of the Declaration of Helsinki, and patient
confidentiality was strictly maintained.

Statistical Analysis

Data were analyzed using IBM SPSS Statistics for Windows,
Version 21.0 (IBM Corp., Armonk, NY, USA). Categorical
variables were presented as counts and percentages, while
continuous variables were expressed as mean =+ standard
deviation, median, minimum, and maximum values. The
distributions of the variables were assessed for normality
using the Shapiro—Wilk test and histograms. Comparisons of
continuous variables across multiple categories were
performed using ANOVA for normally distributed variables
and the Kruskal-Wallis test for non-normally distributed
variables. Categorical variables were analyzed using
Pearson’s chi-square test or Fisher’s exact test. A p-value <
0.05 was considered statistically significant.
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RESULTS

A total of 370 patients were included in the study. Of these,
68.9% (n=255) were male and 31.1% (n= 115) were female.
The mean age of the patients was 29.2 + 16.8 years. Analysis
of the trauma mechanism revealed that the most common
cause was same-level fall or sprain (79.5%), followed by falls
from height (6.8%) and traffic accidents (5.4%).

Regarding the site of injury, 18.4% of cases involved
isolated foot injuries, 23.8% involved isolated ankle injuries,
and 57.8% involved combined foot and ankle injuries. In
addition, 12.2% of patients had associated injuries in other
body regions. Among these, extremity injuries were the most
common (7.0%), followed by vertebral (0.8%), pelvic (0.5%),
head-neck (0.3%), thoracic (0.3%), and abdominal (0.3%)
injuries. Furthermore, multiple body region injuries were
identified in 3.0% of the cases (Table 1).

Table 1. Demographic characteristics, trauma mechanisms
and injury sites of the patients (n=370)

Variable Subgroup n %

Gender Male 255 68.9
Female 115 31.1

Age (years, 29.2+16.8

mean + SD)

Mechanism of  Same-level fall / 294 79.5

Trauma sprain
Fall from height 25 6.8
Traffic accident 20 5.4
Firearm injury 4 1.1
Sharp/stabbing object 4 1.1
Other 23 6.2

Injury Site Isolated foot 68 18.4
Isolated ankle 88 23.8
Foot + ankle 214 57.8

Associated Extremity 26 7.0

Injuries
Vertebra 3 0.8
Pelvis 2 0.5
Head—neck 1 0.3
Thorax 1 0.3
Abdomen 1 0.3
Multiple injuries 11 3.0
None 325 87.8

In 51.9% of patients, no pathology was detected,
while fractures were present in 32.2%, and non-fracture
injuries such as tendon lacerations, tendon ruptures, and
amputations without fractures accounted for 15.9%. When
grouped according to imaging methods, no pathology was
identified on either X-ray or CT in 66.2% of patients
pathology was detected only on CT in 8.9%, and both
modalities revealed pathology in 24.9%. Among patients with
normal X-ray and CT findings and those with CT-only
pathology, 100% had a GCS score of 15, whereas 93.5% of
patients with pathology detected on both modalities had a
GCS score of 15. The mean GCS values were significantly
lower in the group with pathology on both imaging methods
(p=10.018).

X-ray and CT in foot and ankle trauma

Analysis of injury mechanisms showed that the most
common etiology was same-level fall or sprain (79.5%), and
this proportion was particularly higher in the group with
normal X-ray and CT findings (87.3%). In contrast, falls from
height and traffic accidents were more prominent in patients
with detected pathology (p < 0.001). Regarding the site of
injury, ankle involvement was more common in patients with
pathology detected on both X-ray and CT (54.3%), whereas
isolated foot injuries were more frequent in patients with CT-
only pathology (45.5%) (p <0.001). Evaluation of associated
injuries revealed that extremity injuries were the most
common (7.0%). Multiple body injuries were observed more
frequently in patients with detected pathology (8.7%), and
this difference approached statistical significance (p = 0.051)
(Table 2).

Analysis of treatment approaches revealed that 53%
of all patients received medical management, 30.5% were
treated with splinting/casting, and 11.4% underwent surgical
intervention, while 5.1% either refused treatment or were
referred. Significant differences in treatment distribution
were observed among the imaging groups (p < 0.001). In the
group with no pathology on X-ray and CT, medical treatment
was the most frequently applied method (80%), whereas
splinting/casting was more common in the CT-only
pathology group (84.8%), and surgical intervention was more
frequently performed in patients with pathology detected on
both modalities (42.4%). Treatment modification was defined
as the addition of another treatment to the existing one or a
complete change in the treatment plan. Overall, treatment
modification was identified in 15.1% of all patients. The need
for treatment modification was 32.6% in patients with
pathology detected on both X-ray and CT, whereas it was
significantly higher in the CT-only pathology group at 78.8%
(p <0.001) (Table 3).

DISCUSSION

Foot and ankle traumas are common injuries encountered in
emergency departments and pose significant diagnostic
challenges. In this study, a retrospective analysis of 370 cases
was performed, evaluating both the demographic
characteristics and the impact of imaging modalities on
treatment processes. Approximately two-thirds of the patients
(68.9%) were male, and the mean age was 29.2 years,
indicating that such traumas occur predominantly in young
and active populations. The most frequent cause of trauma
was same-level fall or sprain (79.5%), which is consistent
with the predominance of low-energy mechanisms reported
in the literature (13).

The ankle joint is a complex structure composed of
the articular surfaces of the tibia, fibula, and talus, together
with its ligamentous components, and is therefore highly
susceptible to trauma (13). In our study, fractures were
detected in 32.2% of cases, while non-fracture injuries such
as tendon lacerations, tendon ruptures, and amputations
without fractures were identified in 15.9%. This finding
highlight that in ankle trauma, not only bone fractures but also
soft tissue lesions are of critical importance in clinical
management.
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Table 2. Distribution of patients’ injury mechanisms, injury sites and associated injuries according to X-ray and CT findings

X-ray and CT in foot and ankle trauma

(n=370)
Variable Subgroup X-ray + CT Pathology on Pathology Total n (%) P
normal n (%) both X-ray only on CT n
and CT n (%) (%)
Mechanism of Traffic accident 10 (4.1) 9(9.8) 1(3.0) 20 (5.4) <0.001
Injury
Fall from height 5(2.0) 17 (18.5) 30.D) 25 (6.8)
Same-level fall / 214 (87.3) 52 (56.5) 28 (84.8) 294 (79.5)
sprain
Firearm injury 0(0.0) 4(4.3) 0(0.0) 4(1.1)
Sharp/stabbing 2 (0.8) 2(22) 0(0.0) 4(1.1)
object
Other 14 (5.7) 8 (8.7) 1(3.0) 23 (6.2)
Injury Site Isolated foot 17 (6.9) 36 (39.1) 15 (45.5) 68 (18.4) <0.001
Isolated ankle 20 (8.2) 50 (54.3) 18 (54.5) 88 (23.8)
Foot + ankle 208 (84.9) 6 (6.5) 0(0.0) 214 (57.8)
Associated Head-neck 1(0.4) 0(0.0) 0 (0.0) 1(0.3) 0.051
Injuries
Thorax 1(04) 0 (0.0) 0(0.0) 1(0.3)
Abdomen 0(0.0) 1 (L.1) 0(0.0) 1(0.3)
Pelvis 2 (0.8) 0 (0.0) 0(0.0) 2 (0.5)
Vertebra 1(04) 2(22) 0(0.0) 3(0.8)
Extremity (other) 20 (8.2) 5(54) 1(3.0) 26 (7.0)
Multiple injuries 2 (0.8) 8 (8.7) 1(3.0) 11 (3.0)
None 218 (89.0) 76 (82.6) 31(93.9) 325 (87.8)

Table 3. General treatment approaches of patients, treatment
modification rates (n = 370)

distributions according to imaging findings and treatment

Treatment Overall (n=370) X-ray + CT normal Pathology on Pathology only p

n (%) (n=245) n (%) both X-ray and on CT (n=33) n

CT (n=92) n (%) (%)

Medical only 196 (53.0) 196 (80.0) 0 (0.0) 0 (0.0) <0.001
Splint / Cast 113 (30.5) 39 (15.9) 46 (50.0) 28 (84.8)
Surgery 42 (11.4) 1(0.4) 39 (42.4) 2 (6.1)
Minor surgical 7(1.9) 5(2.0) 2(2.2) 0(0.0)
procedure
Referral 2 (0.5) 0(0.0) 2(2.2) 0(0.0)
Refusal of treatment 10 (2.7) 4(1.6) 3(3.3) 3(9.1)
Treatment 56 (15.1) - 30 (32.6) 26 (78.8) <0.001
modification

Furthermore, the significantly lower GCS values
observed in patients with pathology detected on both X-ray
and CT (p = 0.018) indicate that traumas in this group tend to
present with more severe clinical courses. The literature
emphasizes that X-ray often fails to detect posterior and
medial malleolar fractures, Tillaux fractures, and complex
patterns, whereas CT is superior in demonstrating the degree
of comminution, intra-articular fragments, and anatomical
relationships  (14-17). In our study, the treatment
modification rate of 78.8% in patients with CT-only
pathology represents a strong finding that supports this body
of evidence. In other words, in cases where X-ray is limited,

CT emerges not merely as an adjunctive diagnostic tool but
as a decisive modality that directly influences treatment
strategies.

In our study, the relationship between imaging
findings and treatment approaches was found to be
statistically ~significant (p < 0.001). While medical
management was the most frequently applied method in the
overall patient group (53%), splinting/casting was markedly
higher in the CT-only pathology group (84.8%), and the
surgical intervention rate was 42.4% in patients with
pathology detected on both modalities. This difference
demonstrates that factors such as fracture location, degree of
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comminution, and extension into the joint space directly
influence treatment decisions. The literature similarly reports
that fracture classifications play a critical role in prognosis
and treatment planning, with surgical requirements being
more common in complex fractures involving the articular
surface (18,19). Moreover, X-ray has been shown to be
insufficient in evaluating the intra-articular extension of
fractures, whereas CT is emphasized as necessary in such
cases (20). Preoperative CT evaluation of trimalleolar
fractures has been reported to alter surgical strategy in
approximately one-quarter of cases (21-23). In our findings,
the fact that most of the CT-only pathologies were treated
with splinting/casting indicates that CT plays a critical role
not only in surgical planning but also in guiding conservative
treatment approaches.

Treatment modification was required in 15.1% of
cases, underscoring the decisive role of imaging findings in
clinical management. Notably, the rate of treatment
modification was found to be remarkably high at 78.8% in the
CT-only pathology group (p < 0.001), demonstrating that the
diagnostic power of CT directly translates into patient
management. Similar findings have been reported in the
literature, where CT examinations significantly influenced
treatment strategies. Nenopoulos et al. reported that 71.6% of
patients evaluated with X-ray alone received conservative
treatment, while the surgical rate increased to 65.6% when
CT was added (24). Liporace demonstrated that the addition
of CT converted conservative treatment plans to surgery in
13% of patients, and Leung et al. showed that in 20% of cases
initially planned for surgery after X-ray, surgical approaches
were altered following CT evaluation (25,26). In our study,
the exceptionally high rate of treatment modification in CT-
only pathology cases not only aligns with but also exceeds
previously reported results, thereby highlighting the stronger
determinant impact of CT on clinical management.

The surgical intervention rate reaching 42.4% in
patients with pathology detected on both imaging modalities
indicates that the injuries in this group were more complex.
In the literature, the critical role of CT in evaluating posterior
malleolar fractures has been emphasized. Donohoe et al.
reported that plain radiographs identified complex patterns in
only 44% of cases, whereas CT increased this rate to 56%,
with surgeons altering their surgical approaches in 44% of
cases after CT evaluation (27). Meijer et al. reported that the
diagnostic accuracy of lateral X-ray measurements was only
22% compared with CT findings (28), while Mangnus and
Ferries stated that CT should be preferred in the evaluation of
posterior malleolar fractures due to its ability to more
accurately reflect joint integrity (29,30). In our study, the
significantly higher surgical intervention rates observed in
CT-supported cases were consistent with these findings in the
literature.

Pediatric cases should also be evaluated with
particular clinical attention. Distal tibial physeal fractures are
the second most common fractures in children and carry a
high risk of secondary complications. In the literature, the
sensitivity of X-ray in detecting these fractures has been
reported to range between 54% and 90%, with high rates of
misclassification particularly in Salter-Harris type III
fractures (10,31). Although a separate analysis for pediatric
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patients was not performed in our study, it is likely that
physeal fractures were among the cases with CT-only
pathology that required treatment modification. Furthermore,
CT has been shown to better demonstrate fracture lines and
displacement than X-ray in calcaneal fractures, thereby
guiding treatment decisions (32,33). Our findings support this
evidence, showing that treatment strategies were altered
specifically in cases where pathologies were identified only
with CT.

Although talar fractures are rare, they are associated
with high-energy trauma, and if not accurately diagnosed,
they can lead to serious complications such as avascular
necrosis or early osteoarthritis. The sensitivity of X-ray in
detecting talar fractures has been reported to be as low as
30%, with diagnostic insufficiency becoming more evident in
comminuted and intra-articular fractures (10). Calcaneal
fractures are similarly complex; while initially imaged with
X-ray, CT is known to delineate fracture lines and
displacement much more effectively (33). The literature
highlights CT as a powerful tool in evaluating fractures of the
ankle joint region, reporting that more than 20% of significant
pathologies are missed by X-ray and therefore recommending
routine CT scanning (34,35). In our study, the high rate of
treatment modification in cases where pathology was
detected only by CT (p <0.001) provides supportive evidence
consistent with these recommendations.

One of the most frequently overlooked pathologies
in ankle trauma is syndesmotic injury. The distal tibiofibular
syndesmosis can be easily damaged by fractures or
ligamentous injuries, and if not correctly diagnosed, it may
result in chronic pain and early osteoarthritis (36). In the
literature, X-ray has been reported to have low sensitivity in
detecting these injuries, whereas CT demonstrates nearly
twice the diagnostic sensitivity; moreover, CT has been
shown to be superior in identifying minor injuries, in the
postoperative evaluation of reduction, and in accuracy
compared with lateral radiographic measurements (37-39). In
our study, the treatment modification rate was found to be as
high as 78.8% among patients with CT-only pathology (p <
0.001), suggesting that syndesmotic injuries may have
contributed to this group. Indeed, such injuries have been
emphasized in the literature as an important risk factor for
early osteoarthritis (35,40). Furthermore, the overall
sensitivity of X-ray has been reported as 75%, with
particularly low sensitivities for talar (30%) and trimalleolar
(17%) fractures, and additional fractures were missed in 22%
of cases (10,28,35). Our findings, especially the high rate of
treatment modification in the CT-positive group, support
these reports and further reinforce the critical role of CT in
clinical management.

It is well known that misdiagnosed or missed
fractures can lead to long-term complications. The literature
reports that Tillaux and Chaput fractures may be easily
overlooked on X-ray, with Letts et al. documenting that 5 out
of 26 cases in their series were not diagnosed by X-ray (41).
Similarly, missed fractures, syndesmotic injuries, or intra-
articular loose bodies are among the major risk factors for the
development of early osteoarthritis (42,43). Numerous
studies have emphasized that untreated syndesmotic injuries,
in particular, lead to early arthrosis (44,45). In our study, the
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high rate of treatment modification in patients with CT-only
pathology (p < 0.001) also indicates that CT plays a critical
role in preventing such complications.

Our study has certain limitations due to its
retrospective design and single-center setting. The exclusion
of soft tissue imaging modalities such as MRI and the
inability to analyze pediatric cases as a separate subgroup are
additional constraints. Moreover, the lack of detailed
classification of fracture types limits the generalizability of
the results to specific clinical subgroups. Nevertheless, the
large patient cohort and the quantitative demonstration of
CT’s impact on clinical decision-making enhance the
originality and significance of the study. In this respect, our
research not only contributes to the literature on the role of
CT in the diagnosis and management of foot and ankle trauma
but also serves as a guide for future prospective and
multicenter studies.

CONCLUSION

Therefore in the management of foot and ankle trauma in the
emergency department, selecting the appropriate imaging
modality is of critical importance for establishing an accurate
diagnosis and determining the proper treatment plan. This
study demonstrates that computed tomography, through its
superior imaging capacity compared with conventional
radiography, can significantly contribute to clinical decision-
making, particularly in the evaluation of complex fractures
and joint involvement. The findings suggest that CT may
serve as a complementary tool both in defining surgical
indications and in guiding conservative approaches.
However, the limitations of its single-center and retrospective
design should be considered, and these results need to be
supported by multicenter and prospective studies involving
diverse patient groups. In this way, the role of CT in the
diagnosis and treatment of foot and ankle trauma will be more
clearly established and more strongly defined in clinical
practice.
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ABSTRACT

Intracranial lipoma is a pathology that is generally asymptomatic and is diagnosed incidentally in the
clinic. Although the diagnosis is made incidentally on intracranial imaging of patients who apply to
the clinic for different reasons, the appearance of pneumocephalus, especially on computerized
tomography (CT) sections, may mislead the physician in the differential diagnosis. The golden
standart in the radiological diagnosis of intracranial lipoma is the magnetic resonance imaging (MRI).
However, calculating the lesion density in Hounsfield Units in cranial CT examinations can also
strengthen the diagnosis. In this case, our approach to the case of intracranial lipoma, which was
detected incidentally in a patient admitted to the emergency department due to head trauma, was
evaluated in the light of the literature.

Keywords: Intracranial lipoma, Magnetic resonance imaging, Computed tomography, Hounsfield
unit

0z

Intrakraniyal lipom genellikle asemptomatik seyreden ve klinikte tesadiifen tan1 konulan bir
patolojidir. Farkli nedenlerle klinige bagvuran hastalarin intrakraniyal goriintiilemelerinde rastlantisal
bir sekilde tan1 konulmakla birlikte 6zellikle bilgisayarli tomografi (BT) kesitlerinde pnomosefali
goriintiisii vermesi hekimi ayirici tamda yaniltabilmektedir. Intrakraniyal lipom radyolojik tanisinda
altin standart manyetik rezonans goriintiilemedir. Kraniyal BT tetkiklerinde lezyon yogunlugunun
Hounsfield birimi olarak hesaplanmasi da taniy1 giiglendirebilmektedir. Bu sunumda kafa travmasi
nedeniyle acil servise basvuran hastada tesadiifen saptanmis olan intrakraniyal lipom vakasina
yaklagimimiz literatiir esliginde degerlendirilmistir.

Anahtar Kelimeler: Intrakraniyal lipom, Manyetik rezonans gériintiileme, Bilgisayarli tomografi,
Hounsfield birimi
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GiRiS

Intrakraniyal lipom (IKL) genellikle asemptomatik seyreden
ve klinikte tesadiifen tani konulan bir patolojidir.
Intrakraniyal lezyonlarin %]1’inden daha azim olusturan bu
lezyonlar, hem nadir olmasi hem de rastlantisal bulunmasi
nedeniyle aymrict tanida atlanabilmektedir (1). Farkli
nedenlerle klinige basvuran hastalarin  intrakraniyal
gorlintiilemelerinde  rastlantisal ~ bir  sekilde  tami
konulmaktadir. Ozellikle bilgisayarli tomografi (BT)
kesitlerinde pnomosefali goriintiisi vermesi hekimi ayirici
tamda yaniltabilmektedir. IKL genellikle asemptomatik
seyreden bir lezyon olmakla birlikte nadiren kitle etkisine
bagl olarak semptomatik hale gelebilir. En sik basvuru
semptomu bag agrisidir. Bunun yani sira hastalar nébet, biling
bozuklugu, pleji gibi ndrolojik semptomlarla bagvurabilir
(1,2). IKL genellikle orta hat veya orta hatta yakin yerlesim
gostermektedirler. En sik yerlesim yerinin korpus kallozum
oldugu rapor edilmistir (3).

IKL’nin radyolojik tanisinda BT degerli bilgiler
saglayabilmesine ragmen manyetik rezonans goriintiileme
(MRG) tanida altin standarttir. BT gériintiilemelerinde IKL
hipodens olarak goriilirken, MRG’de hiperintens olarak
goriilmektedir. IKL’lerin o6zellikle MRG kesitlerindeki
hiperintens goriiniimii hekime tan1 koymada biiyiik kolaylik
saglayabilmektedir. Kraniyal BT tetkiklerinde lezyon
yogunlugunun Hounsfield birimi olarak hesaplanmasi da
taniy1 giliglendirebilmektedir (4).

Bu yazida travma nedeniyle acil servise bagvuran
hastada rastlantisal olarak tani1 konulmus olan IKL olgusu
sunulmaktadir.

OLGU

48 yasinda erkek hasta kafasmna aldigi darbe sonrasi acil
servise basvurdu. Burun iizerinde ekimoz ve 6demi mevcuttu.
Hastanin 6zellikle darbenin geldigi yer olan burun bdlgesine
lokalize olan hafif agri disinda sikayeti yoktu. Hastanin
bilinci acik olup, kooperasyonu ve oryantasyonu tamdi.
Glasgow Koma skoru 15 idi. Norolojik muayenesinde
herhangi bir ndrolojik defisite rastlanmadi. Hastanin ¢ekilen
beyin BT’sinde supraventrikiiler bolgede pnomosefali veya
lipom ile uyumlu patoloji goriilmiistiir (Sekil 1). Saptanan
lezyon haricinde epidural/subdural kanama gibi kafa ici
patoloji ya da kafatas1 ve/veya maksilofasiyal kirik lehine bir
bulguya rastlanmadi. Lezyonun yogunluguna baktigimizda -
106,33 Hounsfield birimi (HU) oldugu goriildii (Sekil 2).
Ayni kesitten 6lgiilen frontal sintisteki HU ise 354,45 olarak
saptandi. Hastanin ayrict tamisint yapmak ve tamimizi
giiclendirmek amaciyla kraniyal MRG yapildi. Yapilan
MRG’de supraventrikiiler bolgede diizgiin sinirli hiperintens
lezyon goriilmesi iizerine hastaya IKL tamisi konuldu (Sekil
3, Sekil 4). Bas agris1 disinda herhangi bir semptom ve
bulgusu olmayan hastada cerrahi girisim disiiniilmemis olup
poliklinik kontrollerine gelmek iizere acil servisten taburcu
edildi.
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Sekil 1. Beyin BT’de parankim ve kemik pencerede
supraventrikiiler bdlgede goriinen hipodens lezyon

Sekil 2. Beyin BT de goriinen lezyona ve frontal siniise ait
yogunluk Ol¢limii. Frontal siniis HU:354,45; Lezyona ait
HU:-106,33

Sekil 3. Beyin MR’ inda T1 ve FLAIR sekansta lezyonun
aksiyel kesitte goriiniimi
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Sekil 4. Beyin MR’mnda T2 sekansta lezyonun sagittal ve
koronal kesitte gortiniimii

TARTISMA

IKL’ler konjenital gelisim gdsteren iyi huylu nadir
tiimorlerdir. Literatiirdeki IKL’ler ile ilgili calisma sayist
siirli olup ¢alismalarin biiyiik bir kismi olgu sunumu
seklindedir. Literatiirde ilk olarak 1818 yilinda Meckel
kiazmada IKL tamimlamis, Rokitansky ise 1856 yilinda
korpus kallozum agenezisini ve perikallozal lipomu
bildirmistir (5). IKL hakkinda yapilmis en genis ¢alisma 1990
yilinda Truwit ve Barokowich tarafindan yayinlanmis olan
makale olup, 42 olgunun dahil oldugu bu ¢alisma IKL’lerin
yerlesim yerlerinin sikligt hakkinda ©nemli bilgiler
vermektedir. Calismada IKL yerlesim yerleri sikhgmnin, %64
korpus kallozum, %13 infindubular kiazma, %0.06
serebellopontin kdse oldugunu bildirilmistir (6). Hastamizda

da lipom yerlesimi literatir ile uyumlu olarak
supraventrikiiler orta hattaydi.
Intrakraniyal lipomlarin patogenezini

inceledigimizde bu konu ile ilgili birden fazla hipotez oldugu
goriilmiistiir. Bu hipotezler; noral tiipiin gelisimi sirasinda
kutandz ektoderm ile mezodermin hatali ayrigmasi, ayrisma
stirecinde bir bozukluk meydana gelmesi, meninks bag
dokusunun metaplazisi ya da meninkste yag doku hipertrofisi
seklindedir. Son zamanlarda yapilan bazi c¢aligmalarda ise
IKL’un konjenital bir malformasyon oldugu rapor edilmistir.
Intrauterin dénemde primitif mezenkimal dokunun yanls
sekilde farklilasmas1 ve ektopik dokularm artiklarmdan IKL
olustugu diigiiniilmektedir (5-7).

IKL’ler cogu zaman semptom vermedigi igin tan1 da
genellikle radyolojik goriintiilemeler esnasinda rastlantisal
olarak konulmaktadir. Bu vaka sunumunda oldugu gibi bagka
nedenlerle yapilan radyolojik tetkikler esnasinda IKL
tanisindan  siiphelenilmektedir. BT’de smurlart  kismen
diizgiin  hipodens goriintii lipom konusunda uyarici
olmaktadir. Tomografide hipodens gdriintiiniin pnémosefali
ile karistirlmasit muhtemeldir. Bu nedenle hastanin
tomografisi degerlendirilirken pndmosefali yapabilecek kafa
taban1 kirig1 ve/veya siniis kirigi varligma dikkat edilmesi
onemlidir. MRG’nin miimkiin olmadig1 durumlarda hipodens
alandan HU ile 6l¢im yapilmasi hastamizda oldugu gibi
tanida yardimcei ek bilgiler saglayabilir. Bu nedenle 6zellikle
manyetik rezonans goriintiilemenin miimkiin olmadig1 arada
kalinan olgularda HU birimi ile 6l¢iim yapilmasi hastanin
daha hizli sekilde ileri bir saglik kurulusuna sevkini
saglayacaktir. Bu ol¢iimlerin daha saglikli yapilabilmesi ve
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daha standardize hale getirilmesi durumunda MRG
¢ekilmesine ihtiyag kalmayacaktir. Bununla birlikte
giiniimiizde MRG, IKL tanisinda halen altin standart olmaya
devam etmektedir.

IKL’lara yaklagimda lezyon asemptomatik kaldig
stirece takip Onerilmektedir. Semptomatik vakalarda ise
mortalite ve norolojik sekel riski ve lipomun yerlesim yeri
g6z oniinde bulundurularak lipomun eksizyonu veya kraniyal
dekompresyon diisiiniilebilmektedir (8). Cerrahi esnasinda
lipomlarin genel olarak ¢evre dokuya yapisiklik géstermeleri
ve norovaskiiler yapilart c¢evrelemeleri miimkiindiir bu
nedenle bu lezyonlarin cerrahi olarak ¢ikarilmaya calisilmasi
yiksek oranda  kalict  sakathk ve  olim ile
sonug¢lanabilmektedir. Bu nedenle cerrahi girisimin kafa ici
basing artigi, ilagla kontrol altina alimamayan ndbet,
ventrikiiler sistemin tikanarak hidrosefaliye yol agmasi ve
ilerleyici demans gibi durumlar gelismedigi middetge
yapilmasi Onerilmemektedir (5). Olgumuzda da lezyonun
herhangi bir klinik tabloya yol agmamis olmasi nedeniyle
cerrahi girisim distinlilmemis olup hasta poliklinik
kontrolleri ile takip edilmektedir.

SONUC

Ozellikle travma hastalar1 bagta olmak {izere tomografide
hipodens lezyon goriilen hastalarda ayiric1  tanida
pnomosefali ile lipom arasinda kalinan olgularda, hastanin
tomografi goriintiilerinin pnémosefaliye yol agabilecek kirik
varlig1r yoniinden dikkatlice degerlendirilmesi ve hipodens
alanlarda HU ile dl¢iim yapilmasi ve bu 6l¢iim degerlerinin
standardize edilebilmesi dnem arz etmektedir. Boylelikle,
gereksiz sevklerin ve MRG gibi ileri radyolojik tetkiklere
duyulan ihtiyacin azalmasi sayesinde hem is yiki
hafifleyecek hem de zaman ve maliyet agisidan tasarruf
saglanabilecektir.

Bilgilendirilmis Onam
Bu olgu sunumu i¢in hastanin bilgilendirilmis onami
almmustir.

Etik onay
Calisma etik kurul onay1 gerektirmemektedir.

Cikar catismasi
Yazarlar  arasinda
bulunmamaktadir.

herhangi  bir ¢ikar  catismast

Finansal destek
Calisma i¢in herhangi bir mali destek alinmamustir.

Yazarlarm Katkilan

YC: Ana fikir/planlama, literatlir taramasi, yazim. EK: Veri
toplama/isleme, veri analizi ve yorumlama, yazim. MO: Veri
toplama/isleme, literatiir taramasi, gbzden gecirme ve
diizeltme. HA: Ana fikir/planlama, veri analizi ve
yorumlama, gozden gecirme ve diizeltme
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ABSTRACT

Serotonin syndrome is a potentially life-threatening clinical condition caused by excessive
serotonergic activity within the central nervous system. In this report, we present the case of a
40-year-old woman with a diagnosis of major depressive disorder who developed serotonin
syndrome following a suicidal ingestion of 3000 mg extended-release venlafaxine. The patient
manifested agitation, clonus, generalized tonic—clonic seizures, and altered mental status.
Despite intensive supportive care and administration of oral cyproheptadine, no clinical
improvement was achieved. However, following intramuscular administration of 25 mg
chlorpromazine, the patient demonstrated rapid neurological and hemodynamic recovery. This
case highlights that severe serotonin syndrome may occur after ingestion of a single
serotonergic agent at high doses, and that chlorpromazine may provide therapeutic benefit in
cases where conventional treatments fail.

Keywords: Serotonin syndrome, Venlafaxine hydrochloride, Chlorpromazine

0z

Serotonin sendromu, merkezi sinir sistemindeki asir1 serotonerjik aktiviteye bagli olarak
gelisen, potansiyel olarak yasami tehdit edebilen klinik bir tablodur. Bu yazida, major depresif
bozukluk tanisiyla takip edilen ve suisidal amagli 3000 mg uzatilmis salinimli venlafaksin alan
40 yas kadin hastada gelisen serotonin sendromu olgusu sunulmaktadir. Hastada ajitasyon,
klonus, jeneralize tonik-klonik ndbet ve biling degisikligi gelismistir. Yogun destek tedavisi ve
oral siproheptadin uygulanmasina ragmen klinik diizelme saglanamamistir. Ancak
intramiiskiiler yoldan 25 mg klorpromazin uygulanmasinimn ardindan hastada hizli norolojik ve
hemodinamik iyilesme gézlenmistir. Bu olgu, tek bir serotonerjik ajanin yiiksek doz alimi
sonrasinda ciddi serotonin sendromu geligebilecegini ve konvansiyonel tedavilerin yetersiz
kaldig1 durumlarda klorpromazinin terapétik fayda saglayabilecegini desteklemektedir.

Anahtar Kelimeler: Serotonin sendromu, Venlafaksin hidrokloriir, Klorpromazin
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INTRODUCTION

Serotonin syndrome, also referred to as serotonin toxicity, is
a potentially life-threatening condition caused by increased
serotonergic activity in the central nervous system. It may
arise following therapeutic use, drug interactions, or
intentional overdose. Etiologically, the most common agents
implicated are selective serotonin reuptake inhibitors
(SSRIs), serotonin—norepinephrine reuptake inhibitors
(SNRIs), monoamine oxidase inhibitors (MAOIs), tricyclic
antidepressants, triptans, opioids (e.g., tramadol, meperidine),
linezolid, and dextromethorphan. Although classically
defined by the triad of mental status changes, autonomic
instability, and neuromuscular abnormalities, clinical
presentation can range from mild symptoms to fatal
outcomes (1-4). The severity of findings is generally
correlated with the degree of serotonergic excess (5). Mental
status changes may include anxiety, agitation, disorientation,
or delirium; autonomic findings may involve hyperthermia,
tachycardia, hypertension, vomiting, and diarrhea.
Neuromuscular manifestations typically include
hyperreflexia, clonus (often in the lower extremities), muscle
rigidity, and bilateral Babinski sign(3). Life-threatening
complications such as seizures and hyperthermia have been
reported in severe cases (6). Although serotonin syndrome is
usually associated with polypharmacy and drug interactions,
it can also result from an overdose of a single serotonergic
agent. In this report, we present a rare case of serotonin
syndrome following the ingestion of a high dose of extended-
release venlafaxine in a suicide attempt. The primary
approach to the management of serotonin syndrome is
discontinuation of the offending agent and provision of
intensive supportive care. In mild to moderate cases,
benzodiazepines are commonly employed for sedation.
Among the antiserotonergic agents, cyproheptadine is the
most frequently used; it is available in oral form and has been
shown to be effective, particularly in controlling refractory
agitation, hyperthermia, and neuromuscular manifestations.
Despite standard treatment, the patient’s symptoms remained
refractory. Remarkably, they resolved rapidly after
intramuscular administration of chlorpromazine, a serotonin
antagonist that is not routinely used for serotonin syndrome.

CASE

A 40-year-old female with a known diagnosis of major
depressive disorder was on 75 mg/day of extended-release
venlafaxine. She presented to the emergency department one
hour after ingesting 40 tablets (3000 mg total) of venlafaxine
in a suicide attempt. On arrival, she exhibited with
generalized muscle rigidity and agitation. Initial vital signs
were blood pressure 116/86 mmHg, heart rate 117 bpm,
respiratory rate 14 breaths/min, SpO: 96% on room air, and
body temperature 37.4°C. Gastric lavage and activated
charcoal administration were promptly performed. The
patient was subsequently transferred to the intensive care unit
for close monitoring. Laboratory results on admission were
BUN 11 mg/dL, creatinine 0.84 mg/dL, AST 19 U/L, ALT 22
U/L, glucose 104 mg/dL, sodium 139 mEq/L, potassium 3.7
mmol/L, and creatine kinase (CK) 108 U/L. During follow-
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up, her Glasgow Coma Scale score dropped to E3V4MS5, and
her pupils were noted to be bilaterally mydriatic. Arterial
blood gas showed: pH 7.16; pCO: 42 mmHg; HCOs 15.1
mmol/L; SpO: 80%; and lactate 8.4 mmol/L. She experienced
a 15-second generalized tonic-clonic seizure and was treated
with intravenous midazolam, followed by endotracheal
intubation. Her blood pressure dropped to 84/63 mmHg and
heart rate increased to 140 bpm. Intravenous isotonic saline
and magnesium sulfate were administered. ECG revealed
sinus tachycardia at 136 bpm and a prolonged QTc interval of
545 ms, which improved to 403 ms after treatment. After the
ingestion of a high dose of serotonergic agent, the patient
manifested spontaneous clonus. A comprehensive review of
medical history revealed no concomitant use of additional
serotonergic agents or other pharmacological substances.
There was no evidence of intravenous drug or stimulant use,
nor clinical features suggestive of a withdrawal syndrome
related to such agents. Physical examination and laboratory
investigations demonstrated no findings consistent with an
infectious  process. Furthermore, cranial computed
tomography did not reveal any additional pathological
abnormalities. Taken together, the patient’s clinical history,
physical examination, laboratory data, and imaging studies
supported the diagnosis of serotonin syndrome, established in
accordance with the Hunter Serotonin Toxicity Criteria in the
context of high-dose serotonergic exposure (Table 1).
According to these criteria, in a patient with a history of
serotonergic agent use, the presence of any one of the
specified clinical findings is sufficient to establish the
diagnosis of serotonin syndrome. Despite supportive
measures, her vital signs and neurological status did not
improve. Oral cyproheptadine 12 mg was administered via a
nasogastric tube without clinical improvement over the
following two hours. Subsequently, 25 mg intramuscular
chlorpromazine was administered. Two hours after
chlorpromazine administration, the patient's heart rate
normalized to 81 bpm and blood pressure stabilized at 119/65
mmHg. Repeat blood gas analysis showed pH 7.31, pCO2 28
mmHg, HCOs 19 mmol/L, and lactate 1.7 mmol/L. She
remained hemodynamically stable, and her neurological
symptoms progressively improved. She was successfully
extubated within 24 hours and transferred to the inpatient
ward. All serotonergic agents were discontinued. The patient
made a full recovery and was discharged in good condition.

Table 1. Hunter serotonin toxicity criteria

Spontaneous clonus
Inducible clonus+ [agitation or diaphoresis]
Ocular clonus + [agitation or diaphoresis]

Tremor + hyperreflexia

YV V V V V

Hypertonia + temperature > 38°C + [ocular

clonus or inducible clonus]
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Table 2. Clinical timeline of the patient

Time Clinical Status Interventions Key Findings
(Hour)
0 Agitation, Gastric lavage,  GCS
(Arrival)  clonus, altered  activated E3V4MS5,
consciousness charcoal stable vitals
+1h Generalized IV midazolam,  Lactate 1, pH
seizure intubation 1, Sp0: |
+2h Supportive Cyproheptadine  No
care + via NG tube improvement
cyproheptadine
+4 h M ™M HR |, BP
chlorpromazine chlorpromazine stabilized
administration 25 mg
+6 h Stabilization of  Continued Improved
vitals and monitoring neurological
consciousness status
+24 h Extubation, Transferred to Full recovery
ICU discharge  inpatient ward trajectory
DISCUSSION

Serotonin syndrome is a clinical diagnosis and can be easily
overlooked, especially in patients with psychiatric disorders
who are undergoing pharmacologic treatment. Serotonin
syndrome, a diagnosis of exclusion, is established using the
Hunter Toxicity Criteria. In patients with a history of
serotonergic agent exposure, the presence of any single
Hunter criterion is considered sufficient to confirm the
diagnosis (Table 1). The absence of specific diagnostic
laboratory or imaging findings further complicates
recognition. Although most cases follow a benign course and
resolve upon discontinuation of the offending agent, high-
dose exposure can result in severe neurological and
cardiovascular complications with fatal outcomes.

The majority of reported cases in the literature
involve drug interactions, especially combinations of
antidepressants, antipsychotics, and serotonergic
antimicrobials such as linezolid (7). However, serotonin
syndrome due to monotherapy overdose with venlafaxine is
rarely reported (8,9). Beyond venlafaxine, cases have
demonstrated that serotonin toxicity can also develop with
isolated bupropion use (10). Our case highlights that even in
the absence of polypharmacy, high-dose venlafaxine alone
can lead to life-threatening toxicity.

The rapid clinical deterioration observed in our
patient was likely due to the cardiotoxic effects of
venlafaxine. Although the drug typically causes only mild
tachycardia and QT prolongation at therapeutic doses, toxic
doses can result in significant arrhythmias and hemodynamic
instability (11). Prolongation of the QT interval reflects
delayed ventricular repolarization and predisposes affected
individuals to potentially life-threatening arrhythmias and
torsades de pointes (TdP). The normal range for the rate-
corrected QT interval (QTc) is similar in males and females
from birth until the start of adolescence, while after puberty
and in adults, females have slightly longer QT intervals than
males. Before puberty, a QTc <450 ms is considered normal,
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between 450 and 459 borderline, and >460 prolonged. After
puberty in males, a QTc between 460 and 469 is borderline
and >470 is considered prolonged. In post-pubertal females,
460 to 479 is borderline and >480 ms is considered prolonged.
In our case, the patient developed sinus tachycardia and a
markedly prolonged QTc interval (545 ms), which resolved
following magnesium sulfate administration. In relation to
QT prolongation, the principal role of magnesium sulfate is
its use in the treatment of TdP. It stabilizes intracellular ion
currents and, by inhibiting L-type calcium channels, reduces
the risk of arrhythmia development. For all patients with TdP,
IV magnesium sulfate is first-line therapy since it is highly
effective for both the treatment and prevention of recurrence
of long QT-related ventricular ectopic beats or TdP (12). This
underscores the importance of continuous ECG monitoring
and prompt correction of QT prolongation in such cases.

Although cranial CT plays no direct role in the
diagnosis of serotonin syndrome, it is essential to exclude
differential diagnoses such as intracranial hemorrhage or
mass lesions. Similarly, while EEG is not a definitive
diagnostic tool, it may support the diagnosis or assist in
differentiating from other neuropsychiatric conditions. EEG
findings in serotonin syndrome may include delta activity,
generalized slowing, and triphasic waves (13). Our patient
exhibited generalized slowing, which correlated with her
clinical presentation. As the diagnosis of serotonin syndrome
is primarily one of exclusion, a detailed history, physical
examination, and emergency laboratory and imaging studies
were conducted. This evaluation effectively ruled out
infectious diseases, concomitant drug use, withdrawal
syndromes, toxic exposures, and acute central nervous system
pathologies such as hemorrhage or ischemia as alternative
explanations for the clinical presentation. Following these
exclusions, the patient’s high-dose venlafaxine exposure and
compatibility with the Hunter Toxicity Criteria led to the
clinical diagnosis of acute serotonin syndrome.

Laboratory findings in serotonin syndrome are
typically nonspecific. In our patient, transient lactic acidosis
was observed, likely secondary to hypoxia and impaired
perfusion rather than primary serotonergic toxicity. Notably,
CK levels remained within normal limits, possibly due to
early seizure control and lack of sustained neuromuscular
hyperactivity.

The cornerstone of treatment is discontinuation of
serotonergic agents and supportive care. With proper
treatment, serotonin syndrome usually resolves within 24 h
without sequelae (14). Supportive care is the mainstay of
therapy and includes the administration of oxygen and
intravenous (IV) fluids, continuous cardiac monitoring, and
correction of vital signs. Clinicians should provide sufficient
oxygen to maintain the oxygen saturation > 94 percent, and
give IV crystalloid to treat volume depletion, and to some
extent hyperthermia. In overdose cases, early gastric
decontamination may help reduce systemic absorption. Vital
signs should be closely monitored, and patients should be
admitted to intensive care units if needed. Cyproheptadine is
a histamine-1 receptor antagonist with nonspecific 5-HT1A
and 5-HT2A antagonistic properties with antiserotonergic
properties and is commonly used when supportive care alone
is insufficient. It also has weak anticholinergic activity. It is
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available in 4 mg tablets or 2 mg/5 mL syrup. When
administered as an antidote for serotonin syndrome, an initial
dose of 12 mg is recommended, followed by 2 mg every two
hours until clinical response is seen. However, it is available
only in oral form and may not be effective in all patients (15).
Chlorpromazine, although not routinely recommended in
treatment guidelines, acts as a serotonin receptor antagonist
and has been used in rare cases. In our case, because
cyproheptadine failed to produce the anticipated clinical
response within an appropriate time interval and the patient’s
condition was critical, intramuscular chlorpromazine was
administered, based on the rationale that it could exert a more
rapid therapeutic effect. Subsequently, chlorpromazine led to
rapid clinical improvement after failure of cyproheptadine
and supportive therapy. Although the available evidence is
limited, several authors have suggested that 5-HT2A
serotonin antagonists may be justified even in suspected cases
of serotonin toxicity as empiric therapy or employed as
‘lifesaving’ antidotes in cases of severe toxicity (16). A
review of the literature revealed only two previously
published reports from the 1990s describing the use of
chlorpromazine in serotonin syndrome (17,18). One such
case documented toxic serotonin syndrome triggered by the
concomitant use of a monoamine oxidase inhibitors (MAOI)
and a tricyclic antidepressant (TCA), in which a rapid
therapeutic response to chlorpromazine was observed.

This case is unique in demonstrating life-threatening
serotonin syndrome due to venlafaxine monointoxication,
marked QT prolongation in the absence of elevated CK, and
successful resolution of symptoms following intramuscular
chlorpromazine administration. When serotonergic agents are
ingested in high doses, particularly in the context of suicidal
attempts, drug-induced metabolic disturbances are often the
primary consideration. However, serotonin syndrome must
also be carefully considered, as it may develop even with
high-dose exposure in the absence of drug interactions. In
most patients, serotonin syndrome generally resolves with
discontinuation of the offending agents and supportive care.
However, it should be remembered that in severe cases, in
those unresponsive to cyproheptadine, and in life-threatening
situations where a more rapid therapeutic effect is required,
chlorpromazine may serve as a potential rescue agent. Further
clinical investigation is needed to clarify the role of
chlorpromazine in the management of serotonin syndrome.

CONCLUSION

Serotonin syndrome should always be considered in patients
receiving serotonergic agents, particularly in the context of
overdose. Although it is typically associated with drug
interactions, this case demonstrates that a single-agent
overdose of venlafaxine can lead to severe, potentially fatal
manifestations. It should be considered that toxic serotonin
syndrome may also occur following the administration of
other serotonergic agents at high doses. Early recognition,
intensive supportive care, and continuous cardiac monitoring
are essential to improve outcomes. While cyproheptadine
remains the first-line pharmacologic treatment, this case
highlights the potential role of chlorpromazine as a
therapeutic option in refractory cases. It is important to
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recognize that chlorpromazine therapy may be considered in
patients with critical clinical presentations, given that
intramuscular administration has the potential to achieve a
more rapid therapeutic response. Further studies are
warranted to evaluate the efficacy and safety of
chlorpromazine in serotonin syndrome management
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ABSTRACT

This review is designed as a traditional review to determine the effects of melatonin on breast cancer.
Breast cancer occurs as a result of abnormal and uncontrolled cell proliferation. It is one of the most
common cancers among women in Turkey and globally. When diagnosed early, breast cancer offers
a high chance of cure. Treatment options include chemotherapy, surgery, radiotherapy, and
hormonotherapy. Melatonin, used in addition to these treatments, has been reported to have positive
effects on the disease process and treatment-related complications. Melatonin, with its antioxidant,
anti-inflammatory, antiproliferative, antiestrogenic, antiangiogenic, and immunomodulatory effects,
can inhibit cell growth in breast cancer treatment. Furthermore, when used in addition to
chemotherapy and radiotherapy, it has been found that it can enhance the body's sensitivity to these
treatments, enhance the effectiveness of the treatment, improve patients' quality of life, and reduce
fatigue. Further high-quality randomized controlled trials are recommended for the use of melatonin
during chemotherapy and radiotherapy in patients with breast cancer.

Keywords: Chemotherapy, Breast cancer, Melatonin, Radiotherapy

0z

Bu derleme meme kanseri siirecinde melatoninin etkilerini belirlemek amaciyla geleneksel derleme
olarak tasarlanmistir. Meme kanseri, memedeki hiicrelerin anormal ve kontrolsiiz sekilde gogalmasi
sonucunda meydana gelmektedir. Tiirkiye ve diinyada goriilme oranlar1 bakimindan kadinlar arasinda
6n sirada olan kanser tiirlerinden biridir. Meme kanseri, erken teshis edildiginde tedavi sans1 yiiksek
olan bir kanser tiiriidiir. Meme kanseri tedavisinde kemoterapi, cerrahi tedavi, radyoterapi ve
hormonoterapi yer almaktadir. Bu tedavilere ek olarak kullanilan melatoninin, hastalik siirecinde ve
tedaviye bagli gelisen sorunlar iizerindeki olumlu etkileri bildirilmistir. Melatonin, antioksidan,
antiinflamatuar, antiproliferatif, antidstrojenik, antianjiyojenik ve immiinmodiilator etkileriyle meme
kanseri tedavisinde hiicre biiylimesini engelleyebilir. Ayrica kemoterapi ve radyoterapi siirecine ek
olarak kullanildiginda bu tedavilere viicudun duyarliligini arttirarak tedavinin etkisini arttirabilecegi,
hastalarin yasam kalitesinde artma meydana getirerek yorgunlugu azaltabilecegi tespit edilmistir.
Melatoninin, meme kanseri olan hastalarin kemoterapi ve radyoterapi siirecinde kullanilarak kanit
degeri yiiksek daha fazla randomize kontrollii galisma yapilmasi 6nerilmektedir.

Anahtar Kelimeler: Kemoterapi, Meme kanseri, Melatonin, Radyoterapi
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GiRiS

Meme kanseri, mortalite ve morbidite hizin1 arttiran,
kadinlarda en sik karsilagilan kronik hastaliklardan biridir.
Erken tespit edildiginde tedavi oranlar1 oldukga yiiksek ve
6liim orani diisiiktiir. Hastalik 6zellikle memelerde ele gelen
kitlenin hissedilmesi veya rutin taramalar esnasinda kitlenin
tespit edilmesi ile teshis edilebilir. Tedavisinde kemoterapi,
radyoterapi, cerrahi tedavi ve hormonoterapi yer almaktadir.
Hastaligin  tedavi siirecinin her asamasinin cesitli
komplikasyonlar1 bulunmaktadir (1). Tedavi siirecinde
yasanan bu komplikasyonlarin azaltilmasinda tamamlayici ve
alternatif olarak bazi uygulamalar yer alabilmektedir (2).
Melatonin, meme kanserinde biyolojik etkileri arastirilan ve
tamamlayici tedavi potansiyeli bulunan bir molekiildiir (3).

Melatonin, epifiz bezinden salgilanan  bir
nérohormondur. Viicutta sirkadiyen ritmin
diizenlenmesinden sorumludur. Yapilan arastirmalarda

melatoninin, giicli bir antioksidan, antiinflamatuar ve
antiproliferatif ~etkisinin oldugu bildirilmistir. Ayrica
melatoninin meme kanserinde, Ostrojene bagli hiicre
uyarimint  bozarak,  Ostrojenle  indiiklenen  hiicre
proliferasyonunu azalttig1 bildirilmistir (4).

Bu derleme makale, diinya genelinde ve iilkemizde

kadinlarda sik gorillen meme kanserinin tedavisinde
melatonin  kullanimmin etkilerini incelemek amaciyla
hazirlanmustir.

GEREC VE YONTEM

Bu derleme, meme kanseri tedavi siirecinde melatoninin
roliinii agiklamak amaciyla literatiir incelemesi yontemiyle
hazirlanmigtir.  Bir  sistematik  derleme  protokolii
icermemektedir. PubMed, Scopus ve Google Scholar veri
tabanlarinda, “melatonin”, “meme kanseri” ve “tedavi”
anahtar kelimeleri ve bu terimlerin kombinasyonlar1 ile
Tiirkge ve Ingilizce dillerinde tarama yapilmistir.

Bu taramada tarih sinirlamasi olmaksizin, tam
metnine ulagilabilen ¢alismalara erigilmistir. Meme kanseri
tedavisinde melatoninin roliinii ele alan, makaleler dahil
edilmistir. Meme kanseri ile iligkili olmayan, tedaviye
odaklanmayan veya melatonin konusunu igermeyen
¢alismalar hari¢ tutulmustur.

Meme Kanseri

Meme kanseri, memedeki hiicrelerin anormal ve kontrolsiiz
bir sekilde ¢ogalmasi ile gelisen, kotii huylu (malign) timor
olusumu ile karakterize bir hastaliktir. Erken miidahale
edilmezse, tiimor biyliyebilir, ¢evre dokulara yayilabilir,
metastaz yapabilir. Meme kanseri, degistirilebilir ve
degistirilemeyen birgok risk faktoriiniin birlegimiyle ortaya
¢ikabilir. Kadinlar arasinda en sik rastlanan kanser tiiriidiir
(1).

Diinya Saglik Orgiitii (DSO), 2022 yili verilerine
gore meme kanserinin, 2022 yilinda diinya genelindeki 670
bin kisinin 6limiine neden oldugu kaydedilmistir. Yine ayni
yil itibariyle 185 iilkenin 157’sinde kadinlarda en sik goriilen
kanser oldugu bildirilmistir (5). Diinya Kanser Arastirma
Fonu (World Cancer Research Fund, WCRF) 2022 yili
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verilerine bakildiginda ise bu anlamda net bir say1 bildirilmis
ve 2022 yilinda 666103 kadinin meme kanseri nedeniyle
o6ldigi bildirilmistir (6).

Tiirkiye’de 2017 yili verilerine gore, kadinlarda en
stk goriilen kanserin meme kanseri oldugu ve insidansinin
%3,8 oldugu bildirilmistir (7). Meme kanseri insidans orant,
ozellikle biiyiik sehirlerde artis gostermekte olup, kirsal
alanlarda daha diisiik seviyelerde kalmaktadir. Ancak, son
yillarda kentsel ve kirsal ayriminin giderek daha belirsiz hale
gelmesi nedeniyle, tiim Tiirkiye genelinde meme kanserinin
artan bir seyir gosterdigi sdylenebilir. Meme kanseri sikligi,
yagla birlikte artan bir egilim gosterir. Tiirkiye’de en sik
goriilen yas grubu 50-69 yas arasinda olup, bu yas
araligindaki kadinlarda erken teshisle birlikte tedavi basarisi
daha yiiksektir. Ancak, 40 yas altindaki kadinlarda da meme
kanseri vakalar1 goriilmekte, bu vakalarin genetik faktorler
veya aile Oykiisii gibi risk faktorleriyle iliskili oldugu
diisiiniilmektedir (8).

Meme Kanserinin Risk Faktorleri

Meme kanseri tanisindan onceki ve sonraki siiregte risk
faktorlerinin belirlenmesi, degistirilebilen risk faktorlerine
maruziyetin azaltilmasini saglamak i¢in oldukca onemlidir.
Meme kanserine yakalanma riskini etkileyen faktorler kendi
icerisinde degistirebilir ve degistirilemeyen faktorler olarak
ele alinmaktadir. Bu faktorlere Tablo 1°de yer verilmistir (9).

Meme kanseri vakalarinin %5-10"unu kalitsal meme
kanseri olusturmaktadir. Ozellikle birinci derece akrabalari
arasinda meme kanseri olan bireylerde goriilme orani daha
ylksektir. Genetik gec¢isli meme kanserinde BRCAI ve
BRCA?2 genlerinde mutasyon goriilebilmektedir. Bu genlerin
disinda PTEN, TP53, CDHI ve STKII genlerindeki
mutasyonlarinda meme kanserine yol agabildigi bildirilmistir.
Ostrojen seviyesindeki anormal artis hiicre ¢cogalmasimni ve
hiicre dongiilerini etkileyerek DNA’daki oksidatif hasara
neden olabilmektedir. Bu durum da meme kanseri gelisimine
neden olabilmektedir. Ostrojen maruziyetinin siiresini
etkileyen menars ve menopoz yasi da kadinlarda meme
kanseri riski ile iligkilendirilmistir (9). D vitamin ile meme
kanseri riski arasinda iliski oldugu bildirilmistir. Yapilan bir
calismada D vitamin seviyesi normal olan kadinlara gére D
vitamin eksikligi olan kadinlarda meme kanseri gelisme
riskinin %27 daha fazla oldugu bildirilmistir (10).

Meme Kanserinin Tamsi

Meme kanseri tanisi, taramalar ve klinik degerlendirme
stirecleri sonucunda yapilan degerlendirmelerle
konulmaktadir. Tanida kullanilan yéntemler ii¢ baslik altinda
ele alinabilir. Bunlar, tarama yontemleri, klinik
degerlendirme, molekiiler ve patolojik incelemelerdir.
Tarama yontemleri arasinda yer alan mamografi,
duyarhilik ve  Ozgilligiiniin  ylksekligi, mortaliteyi
azaltmadaki etkinligi ve uygulanabilirligi nedeniyle meme
kanseri taramalarinda ve kanser sonrasi takip siirecinde ilk
sirada tercih edilmektedir (11). Tirkiye’de ulusal tarama
programlar1 kapsaminda, 40—69 yas arasindaki kadinlara iki
yilda bir mamografi c¢ekilmesi onerilmektedir (12). Diger
tarama yontemleri arasinda, meme ultrasonu, manyetik
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rezonans goriintileme (MR), bilgisayarli tomografi (BT) ve
pozitron emisyon tomografisi (PET) yer almaktadir (13).

Meme Kanserinin Simiflandirilmasi ve Semptomlari

Meme kanseri smiflamasi, timoériin histopatolojik ve
molekiiler o6zelliklerine gdre yapilmaktadir. Siniflamada
timoriin  histopatolojik 6zelligi, Ostrojen reseptorii (ER),
progesteron reseptorii (PR), insan epidermal biiytime faktorii
reseptorii-2 (HER?2), tiimoriin hormonal duyarlilik oranlar
oldukca 6nemlidir (12).

Histopatolojik siniflamada, invaziv duktal karsinom,
invaziv lobiiler karsinom en sik goriilen kanser tiirleridir.
Tiibiiler, miisin6z ve mediiller karsinomlar ise daha nadir
goriilen meme kanseri tiirleridir.

Molekiiler ~ smiflama  ise tedavi  planmin
bireysellestirilmesi igin O6nemlidir. Molekiiler siniflamada
dort farkli alt tip bulunmaktadir. Bunlar, luminal A (ER
pozitif, PR pozitif, HER2 negatif veya diisiik proliferasyona
sahip), luminal B (ER pozitif, PR negatif, HER?2 pozitif veya
negatif, yiiksek proliferasyona sahip), HER?2 pozitif (HER?2
proteinini asir1 eksprese eden, ER negatif, PR negatif) ve {ighi
negatif timor (ER, PR, HER?2 negatif) yer almaktadir (12,14).
Meme kanseri semptomlarina bakildiginda memelerde veya
koltuk altinda ele gelen kitle, meme veya koltuk altinda agr1,
meme boyutunda degisiklik, meme ucunda ice veya disa
¢okme, memelerde asimetrinin olmasi, meme yiizeyinde
sislik, kizariklik, meme baginda akint1 ve kanamadir. Yapilan
bir ¢aliyjmada kadinlarm ilk fark ettigi semptomun %72
oraninda memede kitle oldugu bildirilmistir. Ayni ¢alismada
kadmlarmm %50°si tespit ettikleri semptomlart Onemsiz
buldugunu belirtmigtir (15).

Meme Kanseri Tedavisi

Meme kanseri tedavisi, timorin evresine,
Ozelligine ve hastanin genel
belirlenmektedir.

Temelde {i¢ tedavi yOntemi bulunmaktadir.
Bunlardan ilki cerrahi tedavidir. Cerrahi tedavide tiimdriin
evresine gdre memenin tamamen ¢ikarildigr mastektomiden,
sadece kitlenin veya koltuk alti lenf bezlerinin alinmasina
kadar farkli sekillerde uygulanabilmektedir. Diger bir tedavi
yontemi radyoterapidir. Bu tedavi yontemi meme koruyucu
cerrahi yapilan hastalarin tamamina uygulanmaktadir. Meme
kanseri tedavisinde yer alan diger tedavi tiirleri ise
kemoterapi, hedefe yonelik tedavi, endokrin tedavi,
neoadjuvan tedavi, metastatik hastalikta yapilan tedavi olarak
alt gruplara ayrilan sistemik tedavilerdir. Meme kanseri
tedavileri esnasinda birgok komplikasyon meydana
gelebilmektedir. Bunlardan 6zellikle kemoterapi hastalarin
yasam kalitesinin diigmesine neden olabilmektedir (12,13).

biyolojik
saglik durumuna gore

Melatonin ve Meme Kanseri iliskisi

Meme kanserinin tedavisinde semptomlarin, agrinin ve gesitli
nedenle olusan komplikasyonlarin yonetiminde tamamlayici
ve alternatif tedavilere basvurulabilmektedir. Bu tedaviler;
alternatif tibbi sistemler, biyoloji temelli uygulamalar, enerji
tedavileri, zihin-viicut temelli yaklagimlar ve manipiilatif ve
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viicut temelli  yaklagimlar  seklinde bes  gruba
ayrilabilmektedir. Bunlardan biyolojik temelli uygulamalar
icerisinde melatonin, bitkisel {iriinler, probiyotikler ve
vitaminler yer almaktadir (2,16).

Melatonin, meme kanseri patogenezinde dnemli bir
yere sahiptir. Arastirmalar, melatoninin dzellikle Ostrojene
bagimli  hiicre sinyallerini bozarak tiimér hiicre
proliferasyonunu  azalttigini  ve  timdr  biiylimesini
engelledigini ortaya koymustur.

Melatoninin, prostat kanseri, karaciger kanseri,
pankreas kanseri ve osteosarkomda antitiimor etki gosterdigi
belirlenmistir (17-20). Prostat kanserinde, melatonin p53
tiimor baskilayici proteini aktive ederek LNCaP hiicrelerinde
apoptotik  hiicre  o6liimiini  indiikleyerek,  hiicre
proliferasyonunun baskilanmasi ve timdr biiyiimesini
sinirlandirilmasint - saglayarak etki eder (19). Pankreas
kanserinde ise p38 MAPK ve JNK sinyal yolaklarini aktive
ederek apoptozu arttirmakta, ayrica ERK1/2 ve NF- kB
yolaklarmi  inhibe ederek  hiicre  proliferasyonunu
baskilayarak etki etmektedir (20). Meme kanserinde 6zellikle
Ostrojene bagimli hiicre sinyalini bozarak Ostrojenle uyarilan
hiicrelerin proliferasyonunu azaltir. Yapilan arastirmalarda
meme kanserli bireylerdeki melatonin seviyesinin diisiik
oldugu tespit edilmistir (21,22). Gece vardiyasinda g¢alisan
kadinlarda melatonin sentezindeki bozulmanin da meme
kanseri riskini arttirdigi belirtilmistir  (23). Melatonin
diizeyindeki azalma, meme kanseri i¢in bilinen bazi risk
faktorleriyle iliskilidir. Ornegin gece vardiyasinda caligma,
sirkadiyen ritimt bozukluklar1 ve uyku diizensizlikleri pineal
bez melatonin {iretimini azaltir ve Ostrojen diizeylerinde
ylikselme meydana  gelebilir.  Obezite, hormonal
dengesizlikler ve menopoz dncesi donemde yiiksek dstrojen
maruziyeti de melatonin-6strojen dengesini bozarak timor
gelisimini  kolaylastirabilir. Dolayisiyla melatonin, hem
biyolojik mekanizmalarla hem de risk faktorleri iizerinde
koruyucu bir rol oynayabilir. Bu agidan meme kanseri
stirecinde veya korunmak adma melatonin takviyesinin
faydali olabilecegi sdylenebilir (21,24).

Melatoninin meme kanseri iizerindeki biyolojik etkileri

birgok farkli mekanizma ile dnerilmistir (4,25). Bunlar:

* Melatonin reseptorii 1 (MT1) ve melatonin reseptorii 2
(MT2)'ye baglanarak hiicre i¢i sinyal yolaklarini aktive
edip, kanser hiicrelerinin biiylimesini engeller ve
apoptozu tesvik eder.

* Melatonin, 0Ostrojen sentezini azaltarak, Ostrojen
reseptorlerinin aktivitesini baskilayarak ve progesteron
reseptorlerini inhibe ederek meme kanseri hiicrelerinin
biiyiimesini dnleyebilir.

* Melatonin, biiylime faktorlerinin iiretimini baskilayarak
ve insan epidermal biiyiime faktdri 2 (HER2) pozitif

meme kanseri hiicrelerindeki aktiviteyi diigiirerek
tiimoriin bilylimesini dnleyebilir.

* Timodr hiicrelerinin  yeni damar olusturmasini
engelleyebilir.

* Doksorubisin gibi bazi kemoterapotik ajanlarla birlikte
kullanildiginda bu ilacin etkisini arttirabilir.

» Radyoterapi dncesinde uygulandiginda dstrojen sentezini
baskilayarak, kanser hiicresinin radyoterapiye
duyarliligini arttirabilir.
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* Yag metabolizmasint ve hiicre i¢i enerji dengesini
diizenleyerek meme kanseri hiicresinin biiylimesini
kisitlayabilir.

Melatonin, Melatonin Reseptor 1 (MT1) ve
Melatonin Reseptor 2’ye (MT2) baglanarak hiicre igi sinyal
yolaklarmi aktive eder. Bunlar, G-protein bagli reseptdrler
olup, siklik adenozin monofosfat (cAMP) ve inositol
trifosfat/diasilgliserol (IP3/DAG) yolaklarini diizenleyerek
hiicre proliferasyonu ve apoptozu etkiler. MT1 reseptor
aktivasyonu adenil siklaz aktivitesini inhibe ederek cAMP
seviyesinde diisme meydana getirir, bu durumda protein
kinaz A sinyali azalir ve hiicre dongiisii durur ve apoptoz
tetiklenir. MT2 reseptorii ise fosfolipaz yoluyla inositol
trifosfat ve diasilgliserol iiretimini arttirarak kalsiyum
salinimini ve protein kinaz C aktivitesini diizenler. Melatonin
ayrica Ostrojen sentezini aromataz enzimi inhibisyonu
yoluyla azaltir. Aromataz, androjenlerin  Ostrojene
doniisiimiini katalizleyen anahtar enzimdir ve melatonin bu
enzimin ekspresyonunu baskilayarak Ostrojen seviyelerini
diisiiriir. Sonucta Ostrojen reseptorlerine bagli proliferatif
sinyaller azalir. Ayrica, melatonin, Ostrojen reseptorlerinin
niikleer transkripsiyon aktivitesini modiile ederek Ostrojen
bagimli gen ekspresyonunu inhibe eder. Progesteron
reseptorleri iizerindeki inhibisyon da benzer sekilde
gerceklesmektedir. Bunlarin diginda melatonin, melatonin
biiyiime faktorii ve insan epidermal bilyiime reseptori 2
sinyallerini baskilayarak tiimér progresyonunu engeller.
Antianjiogenik etkileri ile tlimdrlerin yeni damar olusumunu
baskilar (26,27). Melatoninin anti-kanser yolaklar: Sekil 1°de
gosterilmistir.

Yukaridaki mekanizmalarin diginda 2021 yilinda
yaymlanan bir makalede bagirsak mikrobiyotasi, melatonin
ve meme kanseri baglantis1 incelenmis, bagirsak bakteri
popiilasyonundaki  degisimlerin melatonin  iiretiminde
azalmaya neden olarak meme kanseri riskini arttirabilecegi
tespit  bildirilmistir.  Bu  durumu  ise  bagirsak
mikrobiyotasindaki  degisikliklerin ~ belirli  yolaklarla
melatonin tiretiminin azalmasina yol agarak ortaya koydugu
ifade edilmistir (28).

Melatoninin Farmakokinetigi ve Metabolizmas1

Melatonin oral yoldan alindiginda hizli ve iyi emilir, emilimi
genelde hizlidir, kan plazma diizeyi oral alim sonras1 20-60
dakika icinde pik diizeye ulasir. Biyoyararlaniminin kisiden
kisiye degistigi bildirilmistir. Melatonin, karacigerde
CYP1A2 enzimi tarafindan metabolize edilir ve sonrasinda
bobrekler tarafindan atilir. Topikal uygulamada ise sistemik
dolasima ne oranda gegtigi daha az arastirilmustir.
Biyoyararlanim oral alima gore daha diisiik olabilir.
Genellikle lokal etki i¢in tercih edilir. Melatoninin intravendz
uygulamasi ve oral uygulamasinin kargilagtirtldigt 12 erkek
goniilliiniin dahil edildigi bir caligmada oral alimda ortalama
emilim yar1 dmriiniin 6,0(3,1) dakika, ortalama tepe zamana
ulagma stiresinin 40,8(17,8) dakika, ortanca maksimum
plazma konsantrasyonunun 3550,5(2500,5-8057,5) ve
biyoyararlannmm medyan degerinin  %2,5 oldugu
belirlenmistir. IV uygulamada ise ortalama eliminasyon yar1
omriiniin  39,4(3,6) dakika, ortalama dagilim hacminin
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1,2(0,6)l/kg  oldugu  belirlenmistir.  Oral  alimdaki
biyoyararlanimin oldukga diisiik oldugu bildirilmistir (29).
Bir sistematik incelemede melatoninin intranazal yoldan
hizlica emildigi ve biyoyararlanimmin da yiiksek oldugu
ifade edilmistir. Yine ayn1 derlemede subkutan melatoninin,
oral alima kiyasla hizli bir emilim gosterdigi bildirilmistir
(30). Melatonin lipofilik yapidadir, bu yap1 kaynakl kolayca
kan beyin bariyerini gegebilir ve plazma proteinlerine orta
diizeyde baglanabilir. Karacigerde CYP1A2 enzimi
aracilifiyla 6-hidroksimelatonine metabolize edilir, ardindan
stilfat ve glukoronid konjugatlar1 seklinde bobreklerden atilir.

Farkli uygulama yollar1 farmakokinetiginde onemli
farkliliklara yol agabilir (31).
Sistematik  bir derlemede oral melatoninin

biyoyararlanimimin %9-33 arasinda degistigi Dbildirilmis,
melatoninin farmakokinetiginin ise yas, kafein, sigara
kullanimi, oral kontraseptifler ve beslenmeden etkilendigi
tespit edilmistir (32). Literatiir incelemeleri melatoninin
birgok farkli yolla uygulanabildigini, uygulama yollarina
gore ise biyoyararlaniminin degistigini gostermektedir.

Melatoninin Viicuttaki Etkileri

Melatonin, epifiz bezinden salgilanan, viicuttaki uyku-
uyaniklik  dongiisiiniin ~ diizenlenmesini  saglayan  bir
hormondur. Biyolojik siire¢lerde rol alarak, antikanser,
antioksidan, bagisiklik sistemini diizenleyici etkileri soz
konusudur. Melatonin gece boyunca salmarak sirkadiyen
ritimden sorumludur. Yapay isiklar ve gece vardiyasinda
calisma viicuttaki melatonin seviyesini diisiirebilmekte ve
viicudun sirkadiyen ritmini bozabilmektedir. Melatonin
seviyesindeki diisiis ve sirkadiyen ritim bozukluklar
sonucunda, kanser, metabolik hastaliklar ve norodejeneratif
hastaliklar ortaya ¢ikabilmektedir (33).

Melatoninin anti-kanser etkilerine bakildiginda,
Ostrojen uyarim yollarmni baskilayarak Ostrojene bagiml
kanser  hiicrelerinin  biiylimesine engel  oldugu
sOylenebilmektedir. Anti-anjiojenik etkisi kaynakli timdriin
yeni damar olusturma etkisini ve beslenmesini Onler.
Melatoninin gii¢lii bir antioksidan etkisi bulunmaktadir. Bu
etkisi kaynakli serbest radikallerin temizlenmesini DNA
hasar1 ve oksidatif stresi azaltabilmektedir. Bunun yani sira
melatoninin dogal katil hiicreleri ve T lenfositlerini aktive
ederek bagisiklik sistemini gii¢lendirildigi de bildirilmistir.
Bagisiklik sistemindeki yasa bagl gerilemeyi yavaslatarak,
yaglanmaya bagli hastalik riskini azaltir (33).

Meme Kanseri Tedavi Siirecinde Melatonin Kullanimi ve
Yapilan Calismalar

Melatonin, meme kanserinin erken evrelerinde destekleyici
ajan olarak kullanmaktadir. Melatoninin kemoterapi ve
radyoterapinin neden oldugu yan etkilere kars: faydali oldugu
bildirilmistir (34). Meme kanserli si¢anlarla yapilan preklinik
bir ¢alismada, melatoninin tek basina tiimor hacminde azalma
ve tiimor ¢ikis sliresinde gecikme sagladig; tamoksifenin ise

kanser insidansmi neredeyse tamamen baskiladig1
gosterilmistir.  Kombine kullanimda ise melatoninin
tamoksifenin  antitimor etkisine katkida bulundugu
bildirilmistir (35).
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Meme kanserinin agresif tiirlerinden biri olan {iglii negatif
meme kanserli hastalarda melatoninin, kanserin ilerlemesini
durdurucu etkinligi bildirilmistir (36). Yapilan bir baska
¢alismada melatoninin ii¢lii negatif meme kanserli farelerin
plazma metabolit profilleri lizerindeki etkisi arastirilmistir.
Sonugta melatoninin meme kanseriyle iligkili olan metabolit
setlerinin seviyelerinde ozellikle 151k fazinda belirgin bir
diisme meydana getirdigi tespit edilmistir (37).

Melatoninin, meme kanserli hastalarda, hastaliga ve
tedavi stireclerine bagli olarak meydana gelen yorgunluga
karg1 etkili oldugu bildirilmistir (38,39). Kemoterapi alan
meme kanserli hastalara giinde 1 mg melatonin alimi
saglanmig ayrica hem deney hem de plasebo grubuna
Akdeniz diyeti uygulanmistir. Ug ay boyunca siirdiiriilen bu
¢alismanin sonucunda her iki grupta da beden kitle
indeksinde azalma meydana gelmis, fakat sadece melatonin
alan grubun kanserle iligkili yorgunluk seviyesinde azalma
oldugu gozlenmistir (38). Meme kanserinin adjuvan
tedavileri Oncesinde baglanan ve tedavi sirasinda devam
ettirilen 18 mg melatoninin hastalarin yorgunluk seviyesinde
azalma meydana getirdigi bildirilmistir (39). Bu ¢alismalarin
aksine yapilan bir ¢aligmada radyoterapi géren meme kanserli
hastalarda yorgunluk ve diger semptomlarmn azaltilmasinda
melatoninin  etkilerini  degerlendiren bir c¢alismada
radyoterapi planlanan erken evre veya duktal karsinoma
insitu meme kanserli kadinlarda radyoterapiden bir giin 6nce
baslayarak iki hafta sonrasina kadar oral yoldan giinde 20 mg
melatonin tedavisi uygulanmistir. Degerlendirmeler ikinci
hafta ve 8. haftalarda yapilmistir. Arastirma sonucunda erken
evre meme kanserli hastalarda melatoninin yorgunluk ve
diger semptomlar iizerinde etkili olmadig1 tespit edilmistir
(40). Yorgunluk seviyesinde azalma bildiren Sedighi Pashaki
ve arkadaslarmin caligmasinda adjuvan kemoterapi veya
radyoterapi alan hastalarda melatonin tedaviye ek olarak
kullanilmis (39), Mukhopadhyay ve ark. ¢alismasi ise sadece
radyoterapi planlanan erken evre meme kanseri hastalariyla
yiriitiilmiistiir (40). Dolayisiyla hastalarda mevcut olan
yorgunluk diizeyinde degiskenligin olmasi s6z konusudur ve
melatoninin etkinligindeki bu degisimin bu durumdan
kaynaklanabilecegi diistiniilmektedir.

Meme kanserli hastalarda melatoninin uyku
bozukluklarini hafifletmede etkili oldugu bildirilmistir (41).
Meme kanseri kaynakli adjuvan kemoterapi alan hastalarda
adjuvan kemoterapinin ilk dongiisii oncesi ve sirasinda alinan
20 mg melatoninin, biligsel bozuklukla iligkili yan etkileri
iizerindeki etkilerini degerlendiren c¢ift kor randomize
kontrollii deneysel bir ¢aligmada melatoninin kemoterapinin
olugturdugu biligsel islev, uyku kalitesi ve depresif
semptomlar iizerindeki olumsuz etkileri azalttig1 tespit

edilmistir (42).
Primer meme kanseri kaynakli radyoterapi alan
hastalarda melatoninin  radyasyon dermatitine kars1

etkinligini degerlendiren bir ¢alismada cilde giinde iki kez 25
mg melatonin krem uygulanmistir. Sonuclar haftada bir
degerlendirilmis ve iki haftalik takipte radyasyon
dermatitinde azalma olmadig1 gostermistir (43).

Metastatik olmayan meme kanserli 184 hasta ile {i¢
yillik siirede yiiriitilen deneysel bir c¢aligmada deney
grubundaki hastalara ii¢ y1l boyunca giinde 18 mg melatonin
verilmis ve plasebo grubu ile yasam kaliteleri
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karsilagtirilmistir. Arastirma sonucunda saglikla ilgili yagam
kalitesinde melatonin uygulanan grupta hem zamansal
stirecte hem de gruplar arasi karsilastirmada anlaml diizeyde
bir artig oldugu saptanmistir (44).

Bir sistematik derlemede, meme kanseri hastalarinda
kemoterapinin istenmeyen etkilerine kargi melatoninin tedavi
edici potansiyeli derlenmistir. Bu derleme sonucunda
kemoterapiye ek alman melatoninin yasam kalitesini
arttirabilecegi, giinliik 20 mg melatoninin bir yillik sag kalim
oranint arttirdig1 ve giivenli bir takviye oldugu bildirilmistir
(45). Melatoninin meme kanserli hastalarda sag kalim
iizerinde etkileriyle ilgili ¢eligkili bilgiler s6z konusudur.
Baska bir calismada melatoninin sag kalima etkisini
belirlemek iizere 2005-2015 yillari arasinda Isveg'teki meme
kanseri tanist alan hasta kayitlar1 retrospektif sekilde
incelenmis, sonugta bunlarin %2.5'inin melatonin kullandigi
goriilmiistiir. Yapilan tek degiskenli analizde melatoninin
meme kanserine bagli sag kalim {izerinde koruyucu etkisinin
oldugu goriilirken, ¢ok degiskenli analizde bu etkisinin
olmadig: bildirilmistir (46).

Yapilan bir derlemede gorme engeli olan kadinlarda
meme kanseri insidansinin %57'lere kadar azaldigi, fakat
melatoninle incelenmemesi kaynakli bu durumun dogrudan
melatonine atfedilmesi uygun degildir. Bununla birlikte,
gorme engellilerde gece 1s18a maruziyetin  olmamasi
nedeniyle melatonin salinimmin daha diizenli olabilecegi ve
bu durumun meme kanseri riskini azaltmada rol
oynayabilecegi diisiiniilmektedir. Melatoninin antidstojenik,

antioksidan, onkostatik ve immiinmodiilator 6zellikleri
kaynakli meme kanseri siirecinde kullanilabilecegi
bildirilmigtir (47).

Melatoninin giivenli kullanimi ve potansiyel yan
etkilerine iligkin yapilan klinik calismalardan elde edilen
bulgular genellikle olumlu yo6ndedir. Fakat uzun siireli
kullanimla ilgili verilerin sinirli oldugu ve bu anlamda daha
fazla caligmanin yapilmasi gerektigi diisiiniilmektedir.
Melatonin kisa ve orta vadeli kullanimda genellikle iyi tolere
edilmekte, ciddi yan etkilerin nadiren meydana geldigi
bildirilmektedir. En sik bildirilen yan etkilerin ise bas agrisi,
bas donmesi, uyuklama ve mide bulantis1 oldugu tespit
edilmistir. Bu yan etkilerin ise tedaviye gerek duyulmadan
kendiliginden gecebildigi saptanmistir (48).

Melatoninin uzun stireli kullanimiyla ilgili ise sinirlt
calisma bulunmaktadir. Literatiirde yer alan bir derleme
calismasinda diisiik ve orta dozlarda melatonin (5-6 mg/giin
veya daha az) kullaniminin giivenli oldugu bildirilmis, uzun
stireli melatonin kullanimina iligkin arastirmalarin ise yetersiz
oldugu ek arastirmalara ihtiya¢ duyuldugu bildirilmistir (49).
Zwart ve ark. (2018) yaptiklar1 bir ¢alismada kronik uyku
baslangici insomniyasi nedeniyle melatonin tedavisi alan 6-
12 yas arasinda 69 ¢ocuga ortalama 7.1 yil (1-12 yil) siire ile
melatonin tedavisi uygulanmig ve ciddi bir yan etkiye
rastlanmadig1 bildirilmistir. En sik ortaya ¢ikan yan etkilerin
hafif diizeyde bas agrisi ve bulanti oldugu saptanmstir.
Bununla birlikte katilimcilarin yaklasik {igte biri ergenlik
baslangiclarinin yasitlarina gore daha ge¢ oldugunu fark
etmis, bu durumda disardan verilen melatoninin ergenlik
doneminde fizyolojik olarak azalan endojen melatonin
diizeylerini maskeleyerek pubertal gelisimi geciktirebilecegi
endisesini giindeme getirmistir. Ancak bu bulgu smirlt sayida
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vaka tizerinde elde edildiginden, melatoninin pubertal geligim
iizerindeki uzun siireli etkisinin netlestirilmesi agisindan daha
kapsamli ¢alismalara ihtiya¢ duyulmaktadir (50).

Literatiirdeki c¢aligmalar incelendiginde melatonin
dozlarinin 1-25 mg arasinda genis bir yelpazede kullanildig:
goriilmektedir. Kemoterapi alan meme kanserli hastalarda
giinde 1 mg melatonin kullaniminin yorgunluk seviyesinde
azalma meydana getirdigi ¢caligmalar oldugu gibi, 20-25 mg
gibi yiiksek dozlarla melatonin kullanildigi caligmalarda
mevcuttur. Bu heterojen doz farkliliklari, optimal dozun
belirlenmesini giiclestirmekte ve sonug¢larin
karsilastirilmasini zorlastirmaktadir. Dolayisiyla, melatonin
meme kanseri tedavisindeki yorgunluk ve diger semptomlar
iizerindeki etkilerinin netlestirilebilmesi i¢in doz, uygulama
siiresi ve hasta oOzelliklerini de dikkate alan randomize
kontrollii ¢alismalarin yapilmasi gerekmektedir.

SONUC VE ONERILER

Bu derlemede melatoninin meme kanseri tedavi silirecindeki
etkinligi incelenmis olup, mevcut calismalar derlenmistir.
Melatoninin, antioksidan, antiinflamatuar, antiproliferatif,
antiostrojenik, antianjiojenik, imminmodiilator etkileri
sayesinde meme kanseri tedavi siirecinde hiicre biiyiimesini
engelleyebilecegi ve  olumlu  etkileri  olabilecegi
goriilmektedir. Ayrica, kemoterapi ve radyoterapi siirecine ek
olarak kullanildiginda bu tedavilere viicudun duyarliligmni
arttirarak tedavinin etkisini arttirabilecegi, hastalarin yasam
kalitesinde  artma meydana  getirerek  yorgunlugu
azaltabilecegi tespit edilmistir. Fakat sag kalim tizerindeki
etkileri konusunda celiskili ¢alismalar oldugu, tek degiskenli
analizlerde sag kalim iizerinde etkili bulunurken, cok
degiskenli  analizlerde etkisinin  anlamli  olmadig1
saptanmigtir. Yani sira radyoterapiye bagli yorgunluk ve
dermatitte de etkisinin smirli oldugu belirlenmistir. Bu
sonuglardan hareketle asagidaki spesifik aragtirma konulari
onerilmistir;

* Hormon reseptdr pozitif, HER2 pozitif ve Uglii negatif
meme kanseri alt tipleri i¢in ayr1 ayri randomize kontrollii
¢alismalarda melatoninin etkinliginin degerlendirilmesi,

o Farkli meme kanseri tiirleri ve tedavileri esnasinda
kullantm1  ve etkinligini karsilastiran calismalarin
planlanmasi,

* Melatoninin uzun siireli etkilerinin belirlenmesi amaciyla
3-5 yillik izlem siireli prospektif ¢caligmalarin yapilmasi,

* Melatoninin sag kalim {izerine etkilerinin belirlenmesi,

e Menopoz durumu, tedaviye baslama zamani ve eslik eden
tedaviler agisindan alt grup degerlendirmelerinin
yapilmasi onerilmektedir.

Etik Kurul Onay1
Derleme oldugundan etik kurul iznine gerek yoktur.

Cikar Catismasi
Bu yazi i¢in herhangi bir ¢ikar ¢atigmasi yoktur.

Finansal Ac¢iklama
Bu makale icin herhangi bir finansal destek alinmamustir.
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ABSTRACT

This review aims to comparatively examine the structural differences, receptor interactions,
downstream signaling effects, and pathophysiological roles of the two main isoforms of the VEGFA
gene, VEGF1¢sa and VEGF165b, which arise from alternative splicing of exon 8. Recent experimental
and clinical studies conducted between 2020 and 2025 in both human and animal models were
systematically reviewed to evaluate the biological functions, receptor-binding properties, and pro-
and anti-angiogenic effects of VEGFiesb. VEGFi¢sa promotes endothelial cell proliferation,
migration, and vascular permeability by activating VEGFR-2 through PI3K/Akt and MAPK/ERK
pathways. In contrast, VEGF1esb binds to the same receptors but induces weak signaling and
competitively inhibits the effects of VEGFiesa. While VEGF16sb is predominantly expressed in
healthy tissues, a shift in favor of VEGF1esa is observed in pathological conditions such as cancer,
proliferative diabetic retinopathy, and age-related macular degeneration. Conversely, excessive
VEGF165b expression is associated with impaired angiogenesis in diseases such as peripheral artery
disease, systemic sclerosis, and preeclampsia. Disruption in the VEGF 165 isoform balance underlies
many diseases characterized by either excessive or insufficient angiogenesis. In this context, isoform-
specific therapeutic strategies—such as the modulation of alternative exon usage via splice-switching
oligonucleotides—may allow the development of more precise and targeted vascular therapies in the
future. The VEGF16sa/VEGF16sb ratio also holds promise as a biomarker for guiding personalized
angiogenesis-modulating treatments.

Keywords: Angiogenesis, Alternative splicing, Isoforms, Vascular endothelial growth factor A,
VEGFR-2, Signal transduction

0z

Bu derleme, VEGFA geninin alternatif ekzon § bolgesinden tiireyen iki ana izoformu olan VEGF16sa
ve VEGF165b’nin yapisal farkliliklarini, reseptor etkilesimlerini, sinyal yolaklar tizerindeki etkilerini
ve bu izoformlarin hastaliklardaki patofizyolojik rollerini karsilastirmali olarak incelemeyi
amaglamaktadir. Insan ve hayvan modellerinde yapilan deneysel ve klinik caligmalara ait 20202025
yillar1 arasindaki giincel literatiir taranmis, VEGF16sb’nin biyolojik islevleri, reseptdr baglanma
ozellikleri, pro- ve anti-anjiyogenik etkileri ile ilgili bulgular sistematik olarak derlenmistir.
VEGFi¢sa, VEGFR-2 tizerinden PI3K/Akt ve MAPK/ERK yolaklarini aktive ederek endotel hiicre
proliferasyonu, gocli ve damar gegirgenligini artirirken; VEGF16sb bu reseptorlere baglanmasina
ragmen sinyallemeyi zayif bicimde tetiklemekte ve VEGFiesa’nin etkilerini kompetitif olarak
baskilamaktadir. VEGF16sb ekspresyonu saglikli dokularda baskin iken, kanser, proliferatif diyabetik
retinopati ve yasa bagli makula dejenerasyonu gibi hastaliklarda VEGFiesa lehine bir dengesizlik
gozlenmektedir. Ote yandan, periferik arter hastahgi, sistemik skleroz ve preeklampsi gibi
durumlarda VEGF16sb’nin asir1 ekspresyonu yetersiz anjiyogenez ile iligkilidir. VEGF165 izoform
dengesindeki bozulmalar, anjiyogenez fazlaligi ya da yetersizligi ile seyreden bircok hastaligin
temelinde yer almaktadir. Bu baglamda, izoformlara 6zgii tedavi yaklasimlart (6rnegin splice-
switching oligoniikleotidlerle alternatif ekson kullaniminin yonlendirilmesi) gelecekte daha hassas ve
hedefe yonelik damar tedavileri gelistirilmesine olanak saglayabilir. VEGFi¢sa/VEGF16sb oraninin
biyobelirte¢ olarak kullanimu, kisiye 6zel anjiyogenez modiilasyonuna yonelik dnemli bir potansiyel
tagimaktadir.

Anahtar Kelimeler: Anjiyogenez, Alternatif dizi birlestirme, Izoformlar, Vaskiiler endotelyal
biiyiime faktorii A, VEGFR-2, Sinyal iletimi
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INTRODUCTION

Vascular endothelial growth factor A (VEGFA) is one of the
most important molecules that regulate blood vessel
formation and maintain vascular integrity (1). Through
alternative mRNA splicing, VEGFA produces several
isoforms, among which VEGFss is the most common and
biologically active. VEGFiss is a heparin-binding
glycoprotein that can exist in both soluble and extracellular
matrix-bound forms. This allows it to deliver spatially
controlled signals to surrounding cells (2). By binding to its
main endothelial receptors— Vascular Endothelial Growth
Factor Receptor-1 (VEGFR-1; Flt-1) and Vascular
Endothelial Growth Factor Receptor-2 (VEGFR-2; KDR/Flk-
1)—VEGF s activates intracellular signaling pathways such
as phosphoinositide 3-kinase/protein kinase B (PI3K/Akt)
and mitogen-activated protein kinase/extracellular signal-
regulated kinase (MAPK/ERK) (3). These pathways support
endothelial cell survival, proliferation, migration, and the
formation of new blood vessels (4).

VEGF 65 plays a key role in several physiological
processes including embryonic vascular development,
postnatal angiogenesis, wound healing, and neurovascular
protection. However, when VEGF 65 is overexpressed in an
uncontrolled manner, it can lead to pathological angiogenesis
in diseases such as cancer, diabetic retinopathy (DR), and
age-related macular degeneration (AMD). Tumors rely on
VEGF 6s-induced angiogenesis to grow and spread, while in
the eye, excessive VEGF 65 increases vascular permeability,
causing edema and vision loss (5, 6).

Importantly, VEGFss is not a single molecule—it
includes two splice variants with different effects: the pro-
angiogenic VEGFi¢sa and the anti-angiogenic VEGFssb.
These variants differ due to an alternative splicing event in
exon 8 of the VEGFA gene, which changes the last six amino
acids of the protein (7). This small change significantly alters
how each isoform interacts with receptors and affects
signaling. VEGF1ssb was first described in 2002 and was
initially classified as a natural inhibitor of angiogenesis.
However, recent studies have shown that VEGF¢5b may act
as a weak agonist in some situations. Therefore, its effects can
vary depending on the biological context (8).

This review compares the structural differences,
receptor interactions, and cellular effects of VEGFi¢sa and
VEGF 6sb. It also discusses how the balance between these
isoforms influences diseases with excessive or insufficient
angiogenesis, such as cancer, retinal disorders, ischemia,
fibrosis, and preeclampsia. The literature was reviewed to
evaluate the varying roles of VEGFssb, and recent
therapeutic approaches targeting isoform-specific expression
or function are discussed. Understanding the regulatory
balance between VEGF ¢sa and VEGF 165b could help develop
more targeted and safer angiogenesis-based therapies.

VEGF s isoforms

The human VEGFA gene contains eight exons. Alternative
splicing at exon 8 produces two functionally distinct VEGF es
isoforms. When the proximal splice site of exon 8 (exon 8a)
is used, it generates the pro-angiogenic isoform VEGFesa. In
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contrast, use of the distal splice site (exon 8b) results in
VEGF6sb, which has anti-angiogenic properties. Exons 1
through 5 are common to all isoforms and encode the core
domains of VEGFA, while exon 8a or 8b determines the
unique C-terminal sequence. VEGF¢sa and VEGF6sb are
identical except for their final six amino acids: VEGFesa
ends in CDKPRR, a strongly basic sequence, while VEGF65b
ends in SLTRKD, which is less positively charged. Although
this difference is small, it has a major impact on receptor
binding and signaling (8, 9).

Both VEGFi¢sa and VEGFissb bind to VEGF
receptors 1 and 2 with similar affinity. However, only
VEGF¢sa efficiently activates these receptors. It induces
VEGFR-2 dimerization and phosphorylation, triggering
downstream signaling pathways such as PI3K/Akt and
MAPK/ERK, which promote endothelial cell proliferation
and migration. VEGFesb, on the other hand, binds to
VEGFR-2 but does not activate it fully. Instead, it holds the
receptor in an inactive state and prevents VEGF¢sa from
binding, acting as a competitive inhibitor. In cell studies,
VEGF 6sb leads to little or no activation of Akt or ERK, in
sharp contrast to the strong signals induced by VEGFssa (10).
One key reason for this difference is co-receptor interaction.
VEGFi¢sa contains a heparin-binding domain at its C-
terminus that allows it to bind to neuropilin-1 (NRP1) and
heparan sulfate proteoglycans. NRP1 enhances VEGFR-2
signaling. The unique CDKPRR tail of VEGFssa is essential
for this binding. Since VEGFesb lacks this sequence, it
cannot recruit NRP1 effectively. As a result, VEGF6sb—
VEGFR-2 complexes are formed without sufficient co-
receptor support, leading to weak or incomplete signaling.
Additionally, the more acidic tail of VEGF;6sb may reduce its
ability to bind to the extracellular matrix, limiting receptor
clustering and signaling efficiency (11).

VEGF¢sb may also affect VEGFR-1 differently
than VEGFssa. VEGFR-1 has a higher affinity for VEGF but
a lower signaling capacity and is often considered a decoy
receptor. Studies suggest that in ischemic tissues, VEGF ¢sb
can bind to VEGFR-1 and block its pro-angiogenic signaling.
For example, in a diabetic mouse model of peripheral artery
disease (PAD), ischemia led to increased VEGFgssb
expression, which in turn inhibited VEGFR-1-signal
transducer and activator of transcription 3 (STAT3) signaling.
Neutralizing VEGF¢sb restored VEGFR-1 phosphorylation
and improved angiogenesis, without significantly affecting
VEGFR-2. These findings suggest VEGF¢sb may act as a
fine-tuner of VEGFR-1 activity in specific physiological
conditions (12).

VEGFssa is strongly pro-angiogenic. It stimulates
all key steps of angiogenesis: endothelial proliferation and
migration, matrix remodeling, nitric oxide (NO) production
leading to vasodilation, and increased vascular permeability.
By loosening endothelial junctions, it also enhances
microvascular permeability (13).

In contrast, VEGF¢sb does not promote new blood
vessel formation. Instead, it antagonizes VEGF¢s5a’s effects
and can suppress angiogenesis. In several animal models,
externally applied VEGFissb has reduced pathological
angiogenesis. However, VEGF4sb is not completely inactive.
It may deliver low-level survival signals to endothelial cells
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without promoting their proliferation or migration. For
example, another anti-angiogenic isoform, VEGF121b, was
shown to protect endothelial cells from apoptosis under stress
despite inhibiting their movement. This suggests that
VEGF6sb and related isoforms may support vessel stability
without triggering angiogenic growth (8).

The balance between VEGFiesa and VEGFssb
varies depending on tissue state. In healthy adult tissues,
VEGF6sb and other anti-angiogenic isoforms (collectively
called VEGFxxxb) are more highly expressed than pro-
angiogenic isoforms. This helps maintain vascular stability.
During active angiogenesis—for instance, in the placenta
during pregnancy or in wounded tissue—the balance shifts
toward VEGFssa. Hypoxia increases total VEGFA
expression through hypoxia-inducible factor-1 alpha (HIF-
la) and favors production of VEGF¢sa. Growth factors and
hormones also push splicing toward the pro-angiogenic form.
When angiogenesis is no longer needed, VEGF ¢5b levels rise
again to restore balance. For example, after wound healing or
at the end of the menstrual cycle, VEGF;65b may help return
the tissue to a quiescent state. This dynamic regulation allows
VEGFA activity to be finely tuned after transcription (14)
(Table 1).

VEGFesa exerts its pro-angiogenic effects by
binding to endothelial receptors and activating key
intracellular kinase pathways. VEGFR-2 is the principal
mediator of these signals. Upon VEGFesa-induced
dimerization of VEGFR-2 on the cell surface, specific
intracellular tyrosine residues undergo autophosphorylation.
This initiates several downstream cascades: the Ras—
MAPK/ERK  pathway  (which drives  endothelial
proliferation), the PI3K—-Akt pathway (promoting cell
survival and NO production), and focal adhesion kinase
pathways (facilitating cell migration and vascular
permeability). A key outcome of this signaling is the
upregulation of endothelial nitric oxide synthase (eNOS),
resulting in local vasodilation and increased microvascular
permeability—hallmarks of VEGF activity. Additionally,
VEGFssa promotes extracellular matrix remodeling via
protease induction and recruits bone marrow-derived
endothelial progenitor cells to sites of neovascularization
(15).

Although VEGFR-1 also binds VEGF¢sa with high
affinity, its signaling capacity is weaker. In various contexts,
VEGFR-1 can function as a decoy receptor, sequestering
VEGF ssa, or as an active signaling receptor—particularly in
monocytes, macrophages, and pathological angiogenesis—
through pathways such as STAT3. Furthermore, VEGF¢sa’s
C-terminal heparin-binding domain facilitates interaction
with NRP1, a co-receptor that enhances VEGFR-2 signaling.
This interaction promotes high-density VEGF presentation at
the endothelial surface, amplifying signal transduction (15,
16).

In contrast, VEGFi¢sb lacks the C-terminal motif
required for NRP1 binding and fails to induce significant
phosphorylation of VEGFR-2. It acts as a partial agonist or a
competitive antagonist by binding VEGFR-2 and inducing
receptor dimerization without triggering a full conformational
activation. Consequently, VEGFssb produces minimal
downstream activation of MAPK or Akt signaling. Notably,
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recent studies suggest VEGF6sb may preferentially bind to
VEGFR-1 and suppress its activity. In a mouse model of
PAD, VEGF ¢sb acted as an endogenous VEGFR-1 inhibitor.
Neutralizing VEGF ¢sb restored VEGFR-1-STATS3 signaling
and improved angiogenesis without affecting VEGFR-2
activity. This finding challenges the prior assumption that
VEGF ssb solely antagonizes VEGFR-2, highlighting its role
in fine-tuning the balance between VEGFR-1 and VEGFR-2

signaling (12).

Table 1. Comparison of VEGF¢sa and VEGF65b Isoforms

Feature VEGF¢sa VEGFi6sb
(Pro-angiogenic) (Anti-angiogenic)
Exon 8 Splice Proximal (exon 8a) Distal (exon 8b)
Site
C-terminal CDKPRR (basic, + SLTRKD (less
Sequence charge) basic, more acidic)
Amino Acid Final 6 amino acids: Final 6 amino acids:
Difference CDKPRR SLTRKD
Receptor Binds VEGFR-1 and  Binds VEGFR-1
Binding VEGFR-2 and VEGFR-2
Receptor Efficiently activates Weak or no
Activation VEGFR-2 activation of
VEGFR-2
Downstream Strong PI3K/Akt, Little/no PI3K/Akt,
Signaling MAPK/ERK MAPK/ERK signal
activation
Co-receptor Binds neuropilin-1 Poor NRP1 binding
Interaction (NRP1) and HSPGs
Matrix Binding Strong (via basic tail) ~ Weaker (more
acidic tail)
Effect on May activate or actas ~ Can block VEGFR-
VEGFR-1 decoy 1 signaling
Angiogenic Potent stimulator of Inhibits
Activity angiogenesis angiogenesis
Cellular Effects Promotes May provide
proliferation, survival signals,
migration, NO does not promote
production, proliferation or
permeability migration

Expression in

Upregulated in active

Dominant in healthy

Tissues angiogenesis (e.g., adult tissues,
placenta, wounds, upregulated post-
tumors) healing

Physiological Drives vessel growth ~ Maintains vascular

Role and remodeling quiescence, opposes

excess angiogenesis

Response to Upregulated by HIF- Not upregulated by
Hypoxia/GFs la, growth factors, hypoxia; increased
hormones as angiogenesis

resolves

VEGEFR: Vascular Endothelial Growth Factor Receptor,

NRP1: Neuropilin-1,

HSPGs: Heparan Sulfate Proteoglycans,
PI3K: Phosphoinositide 3-Kinase,

Akt: Protein Kinase B,

MAPK: Mitogen-Activated Protein Kinase,

ERK: Extracellular Signal-Regulated Kinase,

HIF-1a: Hypoxia-Inducible Factor 1-alpha,

GF: Growth Factor

Moreover, external factors such as metabolic stress
can influence VEGFA isoform expression via splicing
regulators. For instance, in an atherosclerosis model induced
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by a high-fat diet, upregulation of the splicing kinase SR
protein kinase 1 (SRPK1) favored VEGFssa production over
VEGF 6sb, enhancing pathological angiogenesis (17).

Pathophysiological roles of VEGFi6sa and VEGF1esb in
disease

The ratio between VEGF¢sa and VEGF4sb plays a pivotal
role in regulating angiogenic activity across various
pathological conditions. An imbalance—either through
excessive VEGFissa or insufficient VEGFssb—can drive
disease progression. Below, the contributions of these
isoforms are examined in the context of cancer biology (18).

Cancer and tumor angiogenesis

Many tumors exploit the VEGF pathway to promote
angiogenesis and support their growth. VEGFA, particularly
the VEGFssa isoform, is commonly overexpressed in
malignancies and correlates with poor clinical outcomes.
High levels of VEGF¢sa in the tumor microenvironment
stimulate the development of structurally abnormal and
hyperpermeable blood vessels, thereby facilitating tumor
expansion and metastasis. In breast cancer, for example,
elevated VEGFiss expression is associated with more
aggressive phenotypes. Additionally, VEGFssa may function
in an autocrine manner, supporting tumor cell survival
independent of angiogenesis (19).

In contrast, VEGF6sb is frequently downregulated
in tumors. A shift in VEGFA mRNA splicing towards exon
8a leads to suppression of VEGFxxxb isoforms, including
VEGF 6sb. Clinical studies have shown significantly reduced
VEGFiesb expression in melanoma and colon carcinoma
tissues compared to adjacent non-cancerous counterparts.
This loss removes a key inhibitory control on angiogenesis,
enabling unregulated vessel sprouting—an essential
component of the “angiogenic switch” during tumor
development (20).

However, the presence and regulation of VEGF 6sb
in tumors appear context-dependent. Some reports indicate
that VEGF¢5b may still be expressed in certain cancers and
may even be upregulated in response to anti-angiogenic or
hormonal therapies. For instance, in subsets of breast cancer,
VEGFssb expression increased following treatment,
suggesting it might function as a feedback regulator under
specific conditions. Yet, the mere presence of VEGF4sb does
not guarantee effective angiogenesis inhibition; its function
depends on the relative abundance of VEGFissa and other
angiogenic factors (21).

A study by Catena et al. (2010) clarified this
complexity by demonstrating that the efficacy of VEGF45b
in suppressing tumor growth depends on baseline VEGF¢sa
levels. In tumors with high VEGFssa expression, VEGF45b
competes for VEGFR binding, reducing signaling and
inhibiting angiogenesis. In contrast, in tumors with low
VEGF expression, VEGFsb’s weak signaling may
paradoxically provide a minimal angiogenic stimulus. Thus,
VEGFesb can either inhibit or, in rare contexts, modestly
support  angiogenesis, depending on the tumor
microenvironment (22).
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Therapeutically, increasing VEGFigsb levels in
tumors has shown promise in preclinical models.
Overexpression or delivery of VEGF6s5b in xenograft models
such as prostate cancer, renal cell carcinoma, and Ewing's
sarcoma led to reduced angiogenesis and slowed tumor
growth. These findings support the concept that shifting the
VEGF65a/VEGF6sb ratio toward the anti-angiogenic
isoform may impair tumor vascularization. However, such
interventions are likely to be most effective in tumors with
strong VEGFesa-driven angiogenesis. In cancers where
angiogenesis is VEGF-independent, ~VEGF¢sb-based
therapies may have limited efficacy or even
counterproductive effects (14).

Diabetic retinopathy and ocular neovascular disease

Pathological angiogenesis in the eye — as seen in proliferative
diabetic retinopathy (PDR) and neovascular AMD — is largely
driven by excess VEGFA. In the retinal milieu of diabetic
patients with retinopathy, there is a pronounced skew toward
the pro-angiogenic isoform. Clinical samples show that the
ratio of VEGFsb to total VEGFA is significantly lower in the
ocular fluids of diabetics with retinopathy compared to
diabetics without retinopathy. In other words, PDR patients
have relatively deficient VEGFissb (or an excess of
VEGF ssa), removing an inhibitory constraint and permitting
aberrant blood vessel proliferation in the retina (23).

This insight has spurred interest in supplementing
VEGF sb for therapeutic effect in eye diseases. Experimental
studies have delivered recombinant VEGFi4sb into animal
models of retinal neovascularization. Remarkably, a single
intravitreal injection of VEGFesb significantly reduced
pathological preretinal neovascular growth in an ischemic
retinopathy model, without adversely affecting the normal
retinal vessels. This contrasts with standard anti-VEGF drugs
(like bevacizumab or ranibizumab), which indiscriminately
neutralize all VEGFA isoforms and therefore can somewhat
affect the healthy vasculature. VEGFssb appears to
specifically counteract the pathological angiogenic drive
(VEGF¢sa-mediated) while sparing baseline vasculature —
likely because VEGF65b won’t fully shut down the minimal
VEGF signals needed for maintenance. Additionally,
VEGFi¢sb can mitigate vascular leakage. In diabetic rats,
intravitreal VEGF 6sb administration reduced retinal vascular
permeability and edema. This is an important finding since
macular edema (due to leaky vessels) is a major cause of
vision loss in DR. By stabilizing endothelial junctions
(perhaps by blocking VEGFssa-induced junction
disassembly), VEGFesb could help control edema (23).

Current anti-VEGFA therapies for DR and wet
AMD consist of antibodies or decoy receptors that sequester
all VEGFA isoforms — effectively neutralizing both
VEGFAs;sa and VEGFAesb. These treatments (e.g.,
ranibizumab, aflibercept, and off-label bevacizumab) have
markedly improved clinical outcomes by inhibiting
pathological neovascularization and preserving visual
function in a substantial proportion of patients (24, 25).

However, they pose a theoretical concern: by
neutralizing VEGFAssb alongside VEGFAssa, they may
inadvertently eliminate an endogenous protective factor (8).
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Indeed, chronic anti-VEGF therapy has been associated with
choroidal vessel atrophy and progressive degeneration of the
outer retina in AMD, possibly reflecting excessive
suppression of physiological VEGF signaling (26). The retina
relies on a finely regulated VEGFA level for homeostasis —
excessive amounts promote macular edema and pathological
neovascularization, whereas insufficient levels may
compromise the viability of the retinal pigment epithelium
and the integrity of the choroidal vasculature (26).

This raises a compelling question: could ocular
neovascular diseases be treated by selectively inhibiting
VEGFA|ssa while preserving or enhancing VEGFA s5b?
Theoretically, yes. An isoform-specific inhibitor that
selectively neutralizes VEGFA¢sa but spares VEGFA 6sb
could suppress pathological angiogenesis with fewer adverse
effects on physiological retinal function (8). Alternatively,
exogenous administration of VEGFA ¢sb, or upregulation of
its expression via splicing modulation, may provide an
intrinsic anti-angiogenic effect. Although such approaches
have not yet reached clinical implementation, they represent
a next-generation strategy in precision ocular therapy:
modulating isoform balance rather than employing
indiscriminate VEGFA blockade. Notably, VEGFA esb has
been tested in non-human primate models without significant
toxicity, indicating its potential for therapeutic application or
biomimetic use—though challenges such as its short half-life
and possible immunogenicity must be considered (27).

Peripheral ischemia (peripheral artery disease)

Ischemic diseases like PAD trigger a compensatory
angiogenic response — hypoxic tissues upregulate VEGFA to
try to grow collateral vessels. However, in chronic ischemia
(especially with comorbidities like diabetes), this response
often fails. A surprising discovery is that VEGF¢sb may play
arole in this failure (26). In diabetic models of limb ischemia,
VEGFesb expression was found to increase in ischemic
muscle, even as total VEGFA levels rose. The induced
VEGF 6sb acted as a brake on angiogenesis, contributing to
the poor recovery of blood flow. When researchers
neutralized VEGF6sb with an antibody, the ischemic limbs
showed significantly improved angiogenesis: blood flow and
capillary density increased, essentially “unleashing” vessel
growth that had been restrained. This provided direct
evidence that VEGF6sb was a maladaptive factor in the
context of PAD (28).

Mechanistically, as noted earlier, VEGFesb in
diabetic ischemia appears to hinder VEGFR-1-mediated
angiogenic pathways, which become important when
VEGFR-2 signaling is impaired by diabetes. Diabetes is
known to cause endothelial dysfunction (e.g., reduced NO
production), so VEGFR-2’s usual pro-angiogenic signals are
blunted. In that setting, alternate routes (like VEGFR-1—
STAT3 signaling through inflammatory cells) might help —
but VEGFssb prevents VEGFR-1 from contributing. By
removing VEGF¢sb, those alternate pathways can engage
and partially compensate for the VEGFR-2 impairment, thus
restoring angiogenesis.

These findings have spurred interest in isoform-
specific pro-angiogenic therapies for ischemia. For instance,
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one could envision an antibody or small molecule that
selectively inhibits VEGFesb without blocking VEGF ssa.
Such a therapy might boost the patient’s own angiogenesis in
conditions like critical limb ischemia or even ischemic heart
disease, especially in individuals where standard pro-
angiogenic treatments have failed. In essence, instead of
adding more growth factors, this approach would involve
removing an endogenous inhibitor (VEGFesb) to tilt the
balance toward angiogenesis. This strategy contrasts with
oncology and ophthalmology, aiming to enhance
angiogenesis by inhibiting an anti-angiogenic isoform.

Early experimental support for this concept comes
from a recent study in choroidal neovascularization (CNV)
model (an eye model of pathological angiogenesis). There,
use of an SRPK1 inhibitor — a drug that shifts splicing towards
the VEGFxxxb isoforms — was able to abort new vessel
growth (29). By increasing VEGFssb relative to VEGF esa,
the SRPK1 inhibitor suppressed angiogenesis in the CNV
model. Translating that to ischemic disease, one might do the
opposite (inhibit splicing towards VEGFiesb or activate
splicing toward VEGF¢sa) to encourage angiogenesis. For
example, an activator of SRPK1 or of the splicing factor
serine/arginine-rich splicing factor 1 (SRSF1) could
theoretically reduce VEGFssb production and favor
VEGF ssa, boosting angiogenic capacity in ischemic tissues.
Although these strategies remain theoretical and require
further validation, modulating the VEGFi¢sa/b ratio
represents a promising approach for future therapeutic
development in vascular diseases.

Fibrosis and systemic sclerosis

Systemic sclerosis (SSc) — a fibrotic autoimmune disease —
provides another striking example of VEGF¢5b’s impact. SSc
patients suffer from severe peripheral ischemia (e.g., in the
skin and digits) despite having high circulating VEGF levels.
The microvasculature shows rarefaction (loss of vessels) and
poor angiogenic repair. A key finding is that VEGFssb is
markedly overexpressed in SSc. Skin biopsies from SSc
patients have significantly higher VEGFissb mRNA and
protein compared to healthy controls (30). In fact, plasma
VEGFj¢sb is elevated in SSc and correlates with the degree of
capillary loss (30, 31).

This overabundance of the anti-angiogenic isoform
offers an explanation for the long-standing puzzle in SSc:
why is angiogenesis impaired even though VEGFA (normally
pro-angiogenic) is elevated? The “angiogenic paradox” in
SSc is that total VEGF is high (the body is desperately trying
to grow vessels in response to chronic ischemia), but because
so much of that VEGF is the VEGF 65b isoform, the net effect
is anti-angiogenic. Essentially, the pro-angiogenic signal is
canceled out by the concurrent presence of VEGF 165b, leading
to futile angiogenesis attempts and persistent tissue ischemia.

This insight positions VEGF6s5b as both a biomarker
and a potential therapeutic target in SSc. High VEGFesb
levels could indicate a more severe microvasculopathy (e.g.,
worse nailfold capillary loss and digital ulcers) (30).
Therapeutically, strategies to reduce VEGFssb or block its
function might restore angiogenic competence in SSc
patients. For example, one could imagine using a neutralizing
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antibody against VEGFssb in SSc skin—similar to how it
was done in the PAD model—to promote new vessel growth
and wound healing. Alternatively, downregulating the
splicing factors that favor exon 8b in SSc endothelial cells
could shift the balance back to VEGFesa. Indeed, studies
have noted dysregulation of splicing regulators in SSc (e.g.,
elevated SRPK1), which might contribute to the high
VEGF 6sb production (32).

It is worth noting that the VEGF pathway in SSc is
complex. Other factors (like soluble VEGFR-1 and
endostatin) are also elevated and inhibit angiogenesis.
Nonetheless, VEGF¢sb appears to be a significant piece of
the puzzle. Manetti et al. (2011) demonstrated that
overexpression of VEGFiesb in an SSc context led to
insufficient angiogenesis, and that patients with SSc had high
VEGF 6sb linked to their capillary loss (30). This underscores
that tackling VEGFesb in SSc could be beneficial. Any
intervention, however, would need to be careful not to tip the
balance too far and cause aberrant angiogenesis or edema.

Pre-eclampsia

Pre-eclampsia is a pregnancy-related hypertensive disorder
marked by poor placental vascular development and
endothelial dysfunction. While much attention has focused on
VEGF inhibitors like sFlt-1 (soluble VEGFR-1) in pre-
eclampsia, evidence suggests that VEGFA splicing may also
be altered (33). The placenta is one of the few normal tissues
that predominantly expresses pro-angiogenic VEGFxxxa
isoforms, as robust angiogenesis is essential during
pregnancy. In healthy pregnancy, VEGFsb levels in
maternal plasma gradually rise but remain relatively low in
the placenta to allow adequate blood vessel formation.
However, in pre-eclampsia, studies have indicated aberrant
VEGF¢sb expression in placental tissue. Some preliminary
reports found higher VEGFssb levels in pre-eclamptic
placentas or plasma compared to normal pregnancies. For
instance, one study noted that women who developed pre-
eclampsia failed to upregulate VEGF 6sb in the first trimester
to the same extent as normotensive pregnancies, but later in
pregnancy their VEGF65b became inappropriately elevated.
The net effect could be insufficient angiogenesis in early
placentation, leading to poor placental perfusion and the
subsequent cascade of pre-eclampsia symptoms.

The data on VEGFesb in pre-eclampsia are still
emerging and, at times, conflicting. Some studies show lower
early VEGFssb levels, while others report higher levels later
in pregnancy. Nonetheless, the central concept is that a shift
toward the anti-angiogenic isoform within the uteroplacental
unit could contribute to the shallow trophoblast invasion and
limited spiral artery remodeling that characterize pre-
eclampsia (34).

If validated, VEGFesb could serve both as a
biomarker—such as first-trimester plasma VEGFi¢sb levels
predicting pre-eclampsia risk—and as a therapeutic target.
For example, strategies aimed at reducing VEGFissb or
enhancing VEGFssa expression in the placenta might
improve angiogenesis and pregnancy outcomes. Further
research is required to determine the safety, feasibility, and
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potential efficacy of targeting VEGFA 65b in the context of
pregnancy without compromising fetal development (32).

Summary of isoform imbalance in disease

Across diverse pathological contexts—including cancer,
ocular disease, PAD, SSc, and pre-eclampsia—a common
theme emerges: the VEGF65a/VEGF45b ratio is critical (8).
Pathological angiogenesis (as observed in tumors and PDR)
is typically associated with a skew toward VEGFjesa,
reflecting excessive  pro-angiogenic  signaling  with
insufficient inhibitory control (26). In contrast, conditions
characterized by impaired angiogenesis—such as chronic
ischemia and SSc—are often marked by elevated VEGF 6sb
levels, indicating excessive suppression of vascular growth
stimuli (8, 30).

This dichotomy suggests that therapeutic restoration
of isoform balance could serve as a unifying strategy:
inhibiting VEGF¢sa in diseases of excessive angiogenesis, or
conversely, inhibiting VEGFssb (or enhancing VEGF¢sa) in
diseases of insufficient angiogenesis. Indeed, ongoing studies
and clinical trials are investigating both directions.
Conventional agents like bevacizumab exemplify the former
approach, although they non-selectively target all VEGFA
isoforms. In contrast, newer strategies—such as splicing
modulators or isoform-specific antibodies—represent more
precise and promising alternatives.

Discussion and Therapeutic Perspectives

The dual-isoform nature of VEGFes has prompted a
reevaluation of traditional views on VEGF in angiogenesis.
Several controversies and areas of active research have
emerged in recent years:

1. Conflicting data on VEGFis5b in tumors

Early studies highlighted VEGF4sb as a tumor-suppressive,
anti-angiogenic factor—demonstrating, for example, that
adding VEGF¢sb could slow the growth of certain tumor
xenografts (8). However, later findings complicated this
picture. Some studies reported that VEGF6sb did not inhibit
tumor growth, and in some models, it even appeared to
promote it (35). This paradox was addressed by Catena et al.,
who proposed that the effect of VEGF6sb depends on the
prevailing levels of pro-angiogenic VEGFss5a (22).

In VEGF-rich tumors, VEGFissb competes with
VEGFssa and reduces net angiogenic signaling, thereby
limiting tumor growth. In contrast, in VEGF-poor tumors,
VEGF6sb may deliver baseline VEGFR stimulation that
would otherwise be absent, potentially enhancing
angiogenesis and growth. This nuanced view reconciles
conflicting data and underscores the therapeutic principle that
VEGF ssb-based treatments may only be beneficial in high-
VEGFA contexts. Stratifying patients according to tumor
VEGF expression profiles may support more tailored
therapeutic approaches in line with emerging principles of
personalized oncology.
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2. Debate over the existence and levels of VEGF 165b
Following its initial identification, VEGFA¢5b encountered
skepticism concerning its biological significance. Detection
of VEGFAxxxb isoforms presented notable technical
challenges, as various research groups employing ELISA or
PCR methodologies reported inconsistent findings. For
example, while one study suggested that VEGFAxxxb
mRNA constituted over 50% of total VEGFA transcripts in
healthy tissues, other investigations failed to detect it at
comparable levels in similar samples (7, 8).

Such discrepancies were subsequently attributed to
differences in assay sensitivity and specificity. The advent of
isoform-specific antibodies and optimized PCR primer
designs has since enabled more accurate detection,
establishing that VEGF A ¢sb is indeed broadly expressed and
biologically active (3). Nonetheless, its expression levels vary
depending on tissue type and pathological context. For
instance, data obtained using validated detection systems
confirm that VEGFA ¢sb is detectable in normal renal tissue
but markedly reduced or absent in many renal carcinoma
specimens (7). These early inconsistencies underscore the
critical importance of employing highly specific and sensitive
tools when investigating isoform biology.

3. Therapeutic Implications — Toward Isoform-Specific
VEGF Targeting

The clinical success of anti-VEGF agents—such as
bevacizumab in oncology or aflibercept in the management
of ocular neovascular diseases—has firmly established
VEGFA as a therapeutically valid molecular target. However,
these agents act in a non-selective manner, neutralizing all
VEGFA isoforms and consequently inhibiting both
pathological and physiological angiogenesis. This broad
suppression can result in significant adverse effects, including
hypertension, proteinuria, delayed wound healing, and,
particularly in ophthalmic applications, choriocapillaris
atrophy (36, 37).

In light of these limitations, current research has
increasingly focused on the development of more refined and
selective strategies. Isoform-specific modulation represents a
promising approach, wherein selective inhibition of
VEGFA ¢sa may be beneficial in disorders characterized by
excessive angiogenesis (such as cancer and AMD), while
selective inhibition of VEGFAssb—or conversely,
promotion of VEGFAssa—may prove advantageous in
conditions marked by insufficient angiogenesis, including
PAD and SSc (3).

In ophthalmology, therapeutic strategies aimed at
promoting exon 8b splicing or exogenous administration of
VEGFA|¢sb have been proposed to attenuate pathological
neovascularization while preserving physiological vascular
integrity (4). Conversely, in ischemic disorders such as PAD
or myocardial infarction, upregulation of VEGFA/esa
expression through activation of SRPK1 or modulation of
splicing factors such as SRSF1 may enhance therapeutic
revascularization (5).

Another innovative strategy involves the use of
splice-switching oligonucleotides (SSOs), which are
synthetic RNA molecules designed to modulate pre-mRNA
splicing patterns. SSOs could potentially be tailored to inhibit
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exon 8b inclusion—thus favoring VEGFA ¢sa expression—
or, alternatively, to promote exon 8b usage when VEGFA 145b
is desired. Although SSOs are currently under investigation
in the context of other diseases, such as Duchenne muscular
dystrophy, their application in angiogenesis modulation
presents a compelling therapeutic opportunity. Nonetheless,
the efficient and tissue-specific delivery of these molecules—
particularly to complex sites such as the placenta or ischemic
myocardium—remains a major technical hurdle (6).

4. Biomarker potential

VEGF6sb is being actively investigated as a biomarker for
angiogenic status. For example, one study found that low
first-trimester plasma VEGF¢sb predicted the later onset of
pre-eclampsia. In oncology, a high VEGFssb-to-total
VEGFA ratio may indicate a restrained angiogenic phenotype
and better prognosis, whereas a low ratio may suggest an
aggressive, angiogenesis-driven tumor. Measuring VEGF
isoform ratios could inform treatment selection—e.g.,
patients with low VEGFi¢sb tumors may benefit from anti-
VEGF therapy, while those with high VEGF6sb may not.

CONCLUSION

VEGF 65 exemplifies how alternative splicing of a single
gene can generate functionally distinct protein isoforms that
precisely regulate essential biological processes such as
angiogenesis. Although VEGF ¢sa and VEGF65b are derived
from the same gene and possess nearly identical amino acid
sequences, they exert diametrically opposing effects on
vascular biology. VEGFissa is a potent stimulator of
neovascularization, whereas VEGF¢sb acts as a critical
physiological inhibitor. The dynamic balance between these
two isoforms is essential for the maintenance of vascular
homeostasis and is frequently perturbed in pathological
conditions (5, 29).

Recent studies conducted between 2020 and 2025
have significantly advanced our understanding of the
mechanisms by which VEGF 6sb mediates its anti-angiogenic
effects. These include competitive binding to VEGF
receptors, particularly VEGFR-2, and selective modulation of
VEGFR-1 signaling pathways (29). Furthermore,
accumulating evidence supports its functional relevance in
diseases characterized by aberrant angiogenesis, such as
diabetic ischemia, systemic fibrotic disorders, and ocular
neovascular pathologies.

From a clinical perspective, profiling the
VEGF65a/VEGF65sb expression ratio in individual patients
holds promise for improving the precision of anti-angiogenic
therapies. In disorders marked by excessive angiogenesis—
such as cancer and PDR—therapeutic strategies aimed at
enhancing or mimicking VEGFssb activity may help
suppress abnormal vessel proliferation without entirely
abrogating physiological VEGF signaling (7, 38).
Conversely, in conditions characterized by impaired
neovascularization, including chronic non-healing wounds,
PAD and SSc, targeted inhibition of VEGFsb or
upregulation of VEGFissa may facilitate reparative
angiogenesis (38).
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Future therapeutic avenues may include isoform-
specific monoclonal antibodies, small-molecule splicing
modulators, or gene therapy vectors designed to modulate
VEGFA pre-mRNA splicing with high specificity. Preclinical
success with SSOs, which redirect VEGFA splicing toward a
desired isoform, underscores the translational potential of this
approach (38, 39).

In conclusion, investigation of VEGF¢s isoforms
has not only enriched our understanding of the fine-tuned
regulation of angiogenesis but also opened new therapeutic
horizons. While VEGF¢sa continues to serve as a primary
therapeutic target in oncology and ophthalmology, VEGF 6sb
is increasingly recognized as both a diagnostic biomarker and
a potential therapeutic agent. By focusing on the relative
balance of VEGF isoforms rather than total VEGFA levels,
future treatments may achieve a more nuanced modulation of
angiogenesis—suppressing it where it is detrimental and
promoting it where it is required.

Ongoing clinical trials assessing VEGFssb
expression levels and splicing-directed interventions will be
(39) crucial in translating these molecular insights into
tangible clinical benefit. Ultimately, the VEGF 65a/VEGF 65b
axis illustrates a broader biological principle: that subtle
changes in splice isoform expression can have profound
effects on disease progression, and targeting this regulatory
layer may define the next era in vascular and regenerative
medicine.
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Okuyucu ve Kavakci’nin 2025 yilinda Agr1 Tip Fakiiltesi
Dergisi’nin ikinci sayisinda yayimlanan “Dogu Anadolu’da
Bir ilge Devlet Hastanesindeki Cocuk ve Ergen Psikiyatri
Hastalarmin Demografik ve Klinik Ozellikleri” baslikli
makalesini biiyiik bir ilgiyle okudum (1). Tiirkiye’de ¢ocuk
ve ergen psikiyatrisi alanindaki arastirmalar ¢ogunlukla
iiniversite hastaneleri veya biiyiik sehirlerdeki uygulama-
arastirma merkezlerinde yliriitiilmektedir (2). Bunedenle, ilge
diizeyindeki bir devlet hastanesinde gerceklestirilen bu
kapsamli calisma, literatiire katki saglamasinin yani sira
kirsal bolgelerdeki saglik politikalarinin sekillendirilmesine
151k tutmasi agisindan da oldukca degerlidir.

Calismadan elde edilen bulgular, erkek ¢ocuklarda
dikkat eksikligi hiperaktivite bozuklugu (DEHB), otizm
spektrum bozuklugu ve gelisimsel dil bozukluklarinin;
kizlarda ise depresyon, anksiyete bozukluklar1 ve obsesif
kompulsif bozuklugun (OKB) daha sik goriildiigiinii ortaya
koymaktadir. Tan1 dagilimi yasa gore de farklilagmakta;
erken ¢ocuklukta gelisimsel bozukluklar, orta ¢ocuklukta
DEHB ve 6zgiil 6grenme bozukluklari, ergenlik doneminde
ise anksiyete bozukluklar1 ve depresyon 6ne ¢ikmaktadir. Bu
tablo, cocuk ve ergen ruh sagliginda yas ve cinsiyete bagl
farkliliklarin klinik tedavi planlamalarina yansitilmasi ve
gelecek arastirmalarda  dikkate almmasi gerektigini
gostermektedir. Bununla birlikte, bulgularin 15181nda
tartisilabilecek bazi smirliliklar ve tamamlayici noktalar da
bulunmaktadir.

Calismanin metodolojik katkilar1 degerli olmakla
birlikte, uygulanan tedavi yontemleri agisindan yalnizca
farmakoterapiye odaklanildigi goriilmektedir. Bu yaklagim,
¢ocuk ve ergen ruh saglig1 alaninda ilag tedavisinin tek basina
yeterli oldugu izlenimi yaratabilir. Ote yandan giincel
uluslararast kilavuzlar, farmakoterapinin ¢ogu durumda
psikososyal miidahalelerle birlikte ya da onlarin ardindan
uygulanmasini énermektedir. Ozellikle “Amerikan Cocuk ve
Ergen Psikiyatri Akademisi (AACAP)” ve “Ingiltere Saglhk
ve Bakim Miikemmellik Enstitiisii (NICE)” kilavuzlarinda,
DEHB, depresyon, anksiyete bozukluklari ve OKB’de
biligsel-davranigci terapi (BDT), ebeveyn egitimi, aile terapisi
ve okul temelli programlarin farmakoterapiye eslik eden veya
kimi durumlarda oncelikli secenekler oldugu
vurgulanmaktadir (3,4). DEHB tedavisinde ilaglar dikkati
artirtp dirtiiselligi ve asir1 hareketliligi azaltabilir; ancak

davranigsal miidahaleler, aile destegi ve okul is birligi
olmadan bu etkinin kalict kazanimlara déniismesi zordur (5).
Benzer sekilde, ¢ocukluk ¢agi depresyonu ve anksiyete
bozukluklarinda kanita dayali psikoterapiler, ilag tedavisi
kadar etkili bulunmakta; hatta hafif ve orta siddetteki
olgularda ilk basamak tedavi olarak Onerilmektedir (4,6).
Bununla birlikte, Tiirkiye’de 6zellikle devlet hastanelerinde
gorev yapan hekimlerin yogun hasta yiikii ve sinirli muayene
siireleri, psikososyal miidahalelerin diizenli ve sistematik
bicimde uygulanmasini gii¢lestirmektedir. Bu kurumsal
kisithiliklar, klinik pratikte farmakoterapinin 6n planda
goriinmesine yol acabilmektedir. Gelecek c¢aligmalarda
psikososyal ve psikoterapotik miidahalelerin de ayrintilt
bi¢imde kayda gecirilmesi hem tedavi tercihlerini hem de bu
tercihleri sekillendiren saglik sistemi kosullarini biitiinciil
olarak degerlendirmeye katki saglayacaktir.

Calismada ayrica, ayakta tedavi kliniginde nitelikli
psikolog bulunmadigi i¢in zihinsel engellilik tanisinda
standart psikometrik testlerin uygulanamadig: belirtilmistir.
Bu durum metodolojik bir sinirliligin 6tesinde, Tiirkiye’de
kirsal bolgelerde g¢ocuk ve ergen ruh sagligi hizmetleriyle
ilgili yapisal bir sorunu da 6ne ¢ikmaktadir. Tlge devlet
hastanelerinde  oOzellikle klinik psikologlarin  yetersiz
istihdami, tan1 ve tedavi siirecinin biiyiik 6l¢iide ¢ocuk ve
ergen psikiyatristleri  tarafindan yiiriitiilmesine  yol
acmaktadir (7). Buna karsin biiyilk hastanelerde klinik
psikologlar; ayrintili degerlendirmeler, ailelere yonelik
psikoegitim ve psikoterapi uygulamalariyla siirece aktif
bi¢cimde katkida bulunmakta; bu yonleriyle ¢ocuk ve ergen
psikiyatristlerinin en yakin igbirlik¢ileri arasinda yer
almaktadir. Bunun yan1 sira sosyal hizmet uzmanlari, cocuk
gelisimciler ve psikiyatri hemsireleri gibi diger ruh sagligi
profesyonellerinin de yerel 6l¢ekte sinirl sayida olmasi, ¢ok
disiplinli hizmetlerin yayginlastirilmasini zorlagtirmaktadir.
Bu baglamda kirsal bolgelerde klinik psikolog kadrolarinin
artirilmasi ve farkli disiplinlerden uzmanlarin da siirece etkin
katiliminin  saglanmasi, g¢ocuk ve ergen ruh saglgi
hizmetlerinin biitlinciil ve siirdiiriilebilir bicimde yiiriitiilmesi
acisindan biiyiik 6nem tasimaktadir (2,8).

Caligmanin  bir diger O©nemli ¢iktis;, saglik
politikalariyla iligkilidir. Bagvurularmm en yogun 7-12 yas
grubunda gerceklesmesi, okul ortaminda diizenlenecek ruh
sagligt taramalart ve Ogretmenlere yonelik egitim
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programlarinin  gerekliligine isaret etmektedir. Klinik
psikologlar, rehber 6gretmenler ve ¢ocuk psikiyatristlerinin is
birligiyle kirsal bolgelerde yiiriitiilecek tarama ve psikoegitim
uygulamalari, sorunlarin erken déonemde fark edilmesine ve
tedaviye erigimin kolaylasmasina katki saglayabilir (9).
Ayrica psikotrop ilag kullanim oranmin yaklasik %35 gibi

gorece disik bir diizeyde kalmasi, bazi ailelerin
farmakoterapiye yonelik cekinceleri olabilecegini
diisiindiirmektedir. Bu noktada, ilag ve psikoterapi

entegrasyonunun yararlarini ailelere aktaran psikoegitim
programlari, damgalama algisini azaltma ve tedaviye uyumu
giiclendirme agisindan etkili olabilir (3).

Sonug¢ olarak Okuyucu ve Kavakci’nin ¢aligmasi,
degerli epidemiyolojik verilerin yani sira ozellikle kirsal
bolgelerde ¢ocuk ve ergen ruh sagligi hizmetlerinin nasil
gelistirilebilecegine dair 6nemli ipuglart da sunmaktadir.
Dolayistyla aktarilan goriisler, mevcut bulgulara elestiri
degil, tamamlayici bir katki olarak degerlendirilmelidir. Bu
¢alismanin hem ulusal saglik politikalarina hem de akademik
literatiire yon verici bir etki yaratacagina inaniyor, yazarlara
degerli emekleri icin i¢tenlikle tesekkiir ediyorum.

Etik Kurul Onay1
Bu ¢aligma i¢in etik kurul onay1 gerekmemektedir.

Cikar Catismasi
Yazar, makaleye iligkin herhangi bir ¢ikar ¢atismasi
olmadigimi beyan eder.

Finansal Aciklama
Caligma i¢in herhangi bir mali destek alinmamustir.

Yazar Katkilari
OK: Ana fikir/planlama, veri toplama/isleme ve yorumlama,
literatiir taramasi, yazim, elestirel inceleme

Veri paylasim beyan
Bu makale 6zgiin arastirma verisi icermemektedir. Calisma,
mevcut literatiir ve yazarin akademik degerlendirmelerine
dayanmaktadir. Bu nedenle veri paylagimi uygulanabilir
degildir.
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Toplum saghigini etkileyen ve yasam kalitesini dnemli dlgiide
diisiiren hastaliklar arasinda yer alan Kronik Spontan Urtiker
(KSU), goriilme sikhigi ve tedavi zorluklariyla dikkat
¢ekmektedir. Niifusun yaklagik %1’ini etkileyen bu hastalik,
yalnizca ciltte goriilen lezyonlarla sinirli kalmayip yasam
kalitesini 6nemli Olciide bozar ve siklikla uzun siireli tedavi
gerektirir (1, 2). KSU, genellikle alt: haftadan uzun siiren ve
kendiliginden gelisen kasintili kabarikliklar (tirtiker plaklarr)
ve/veya anjiyoodem ataklariyla seyreden, karmasik bir
hastalik tablosudur. Hastaligin ¢ogu vakasinda belirgin bir
tetikleyici saptanamamasi, tani ve tedavi siireclerini daha da
zorlastirmaktadir (1).

KSU’de mast hiicrelerinin uygunsuz
aktivasyonundan sorumlu tutulan iki temel otoimmiin
mekanizma One siiriilmistiir. Bunlardan ilki, Tip 1 (otoalerjik
KSU) olarak tanimlanir. Bu mekanizmada, bagisiklik sistemi
viicudun kendi dokularina kars1 IgE tipi otoantikorlar tiretir.
Bu otoantikorlar, alerjenlere karst gelisen IgE antikorlarma
benzer sekilde kendi antijenlerine baglanarak mast
hiicrelerinin aktive olmasina neden olur. ikinci mekanizma
ise Tip 2b (otoimmiin KSU) olarak adlandirilir. Bu durumda,
IgG tipi otoantikorlar, mast hiicreleri iizerindeki yiiksek
afiniteli IgE reseptorlerine (FCeRI) ve/veya dogrudan IgE’ye
baglanarak mast hiicrelerinin uyarilmasina yol agar (1, 3). Her
iki otoimmiin siiregte de sonug, tipik olarak kasintili
dokiintiiler ve/veya anjiyoddem ataklartyla kendini gosteren
KSU semptomlaridir. Bu mekanizmalar hastaligin otoimmiin
yoniinii giicli  bicimde desteklese de, KSU yalnizca
otoimmdiin nedenlerle agiklanamayacak kadar ¢ok bilesenli ve
heterojen bir hastaliktir (2). Bu nedenle, hastaligin
degerlendirilmesinde biitiinciil ve bireysellestirilmis bir
yaklasim biiyiik 6nem tagir.

Diinya Urtiker Giinii vesilesiyle bu yazida KSU’niin
hastalar lizerindeki etkisi, giincel tedavi yaklagimlari, tan1 ve
izlemde kullanilan araglar ve farkindalik calismalarinin
Oneminin vurgulanmasi amaglanmistir.

Urtiker ataklar1 genellikle giin i¢inde ani sekilde
baslar ve 24 saat icinde kaybolur. Ancak KSU hastalarinda bu
ataklar tekrar edici, direngli ve 6ngoriillemez 6zellik gosterir.
Her ne kadar ciltle smirhh gibi goriinse de, yapilan
caligmalarda  hastalarin =~ %60’indan  fazlasinin  uyku
bozuklugu, konsantrasyon kaybi, sosyal izolasyon ve

anksiyete gibi sorunlar yasadig1 belirlenmistir (2). Bu agidan
KSU sadece dermatolojik degil, ayn1 zamanda psikolojik ve
sosyal yonleri olan sistemik bir hastalik olarak ele
alinmalidir. Ornegin, bir hastamin gece boyunca kasinti
sebebiyle uyuyamamasi, ertesi gin i3 performansini
distirmekte, sosyal iligkilerini zedelemekte ve hatta
depresyon riskini artirmaktadir. Bu durumu daha iyi anlamak
i¢in hastalarin deneyimlerine kulak vermek gerekir. Hastalar,
hastaligin disaridan fark edilmese de yasam kalitelerini
onemli 6l¢iide etkiledigini ifade etmektedir.

KSU tanis1 genellikle klinik olarak konulmakla
birlikte, spesifik biyobelirte¢ler olmamasi, nedeniyle tani,
diglama yontemine dayandirilmaktadir (4). Bazi olgularda
tiroid  otoantikorlari,  otoimmiin  hastaliklar  veya
enfeksiyonlara iligkin ipuglart bulunabilir. Ancak c¢ogu
hastada tetikleyici neden saptanamaz ve bu durum hastay1
oldugu kadar hekimin de tedavi motivasyonunu zorlayabilir.
Taninin ardindan, hastaligin ciddiyetini ve kontrol diizeyini
degerlendirmek amaciyla Urtiker Aktivite Skoru (UAS7) ve
Urtiker Kontrol Testi (UKT) gibi dlcekler yaygin olarak
kullanilmaktadir (5). UAS7, 7 giin boyunca kasimnt1 ve lezyon
sayisin1 puanlayarak hastaligin siddetini nicel olarak ortaya
koyar. UKT ise hastanin yasam kalitesi {izerindeki etkiyi ve
tedaviye yanitt degerlendirerek, bireysel yaklasimlari
kolaylastirir.

KSU tedavisinde hedef, tam semptom kontrolii ve
yasam Kkalitesinin en ist diizeye ¢ikarilmasidir. Giincel
kilavuzlara gore tedavinin ilk asamasi, ikinci nesil Hl
antihistaminiklerle baslar (4). Bu ilaglar sedatif etki
gostermeden semptomlar1 baskilayabilmektedir. Ancak
yaklasik olarak hastalarin yarisinda standart dozlar yeterli
gelmez ve dozun dort katina kadar artirilmasi gerekebilir. Bu
doz artisinin giivenli oldugu birgok ¢alisma ile gosterilmistir
(6). Eger yiiksek doz antihistaminiklere ragmen semptomlar
devam ederse, omalizumab adli biyolojik ajan tedaviye
eklenir. Anti-IgE monoklonal antikoru olan bu ilag, mast
hiicreleri iizerindeki IgE reseptorlerini bloke ederek etkisini
gosterir. Klinik ¢aligmalarda, omalizumab kullanan hastalarin
%60-80’inde ilk dort hafta iginde anlamli diizelme saglandig1
gosterilmistir (7, 8). Bazi hastalarda omalizumab tedavisi
kesildikten sonra da hastalik kontrol altinda kalmaya devam
etmektedir. Bu, ilacin immiin yanit modiilasyonunda kalici
etkiler yaratabilecegine isaret etmektedir. Ote yandan,
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tedavinin ani kesilmesi bazi olgularda relapsa yol
acabildiginden, kademeli azaltilarak birakilmasi
onerilmektedir (9). Omalizumab’in etkisiz kaldig1 ya da
kontrendike oldugu KSU’ de, 6zellikle otoimmun &zellik
gosterenlerde, siklosporin A etkili bir alternatiftir. Diisiik
dozlarda dahi etkili olabilen bu ajan, immiinsiipresif etkileri
nedeniyle dikkatli hasta se¢imi ve yakin izlem gerektirir (10).

KSU yonetiminde sadece ilag tedavisine
odaklanmak yeterli degildir. Hastalig1 tetikleyebilecek
cevresel ve fizyolojik faktorlerin belirlenmesi ve yonetimi
kritik 5nem tasir. Nonsteroid antienflamatuar ilaglar (NSAIT),
alkol, enfeksiyonlar, stres, uykusuzluk, asir1 sicaklik
degisimleri gibi faktorler ataklar tetikleyebilir (1, 3). Ancak
onemli bir husus da sudur: Her tetikleyici, her hastada ayni
etkiyi yaratmaz. Bu nedenle hastaya diyetler veya gereksiz
ilag yasaklar1 uygulamak, yasam kalitesini daha da
diigiirebilir. Bunun yerine, kisisellestirilmis bir yaklagim
benimsenmeli, her 6neri hasta gozlemiyle desteklenmelidir.
KSU’nin uzun siireli ve belirsizliklerle dolu dogasi hem
hastada hem hekimde caresizlik hissi yaratabilir. Bu noktada
hastaya, hastaligin kronik dogasi ve tedavi siirecinin
agamalar1 agik sekilde anlatilmali, beklentiler gercekei olarak
yonetilmelidir. Ayrica, hastalarin sosyal destek ihtiyaci da
goz ardi edilmemelidir. Ozellikle agir KSU yasayan
bireylerde psikolojik destek, yasam kalitesini artirabilir.
Dermatolog, alerji uzmani, psikiyatrist ve hatta diyetisyen is
birligini iceren multidisipliner bir yaklasim, hasta
yonetiminde basariy1 artirabilir. KSU, yalnizca kasmntili
kabarikliklarla tanimlanamayacak kadar karmasik ve ¢ok
boyutlu bir hastaliktir. Her hastanin klinigi, tetikleyicileri,
tedavi yanit1 ve psikososyal durumu farklilik gdsterebilir. Bu
nedenle, bireysellestirilmis, basamakli ve multidisipliner bir
yaklasim esastir.

Diinya Urtiker Giinii, bu hastaligin toplumda daha
iyi anlagilmasi ve farkindalik olusturulmasi i¢in énemli bir
firsattir. Saglik ¢alisanlarimin giincel tedavi algoritmalarina
hakim olmalari, hastalara empatik yaklasmalar1 ve bilimsel
gelismeleri takip etmeleri hem bireysel hem toplumsal
hastalik yiikiinii azaltacaktir. Toplumda KSU’ye yonelik
onyargilarm  kirilmasi, hastalarin  yalniz olmadiklarinin
hissettirilmesi ve tedaviye erisimin kolaylastirilmas: ise
hepimizin sorumlulugudur.

Etik Kurul Onay1
Bu ¢aligma i¢in etik kurul onay1 gerekmemektedir.

Cikar Catismasi
Yazar, makaleye iligkin herhangi bir ¢ikar ¢atismasi
olmadigimi beyan eder.

Finansal Aciklama
Caligma i¢in herhangi bir mali destek alinmamustir.

Yazar Katkilari
MC: Ana fikir/planlama, veri toplama/isleme ve yorumlama,
literatiir taramasi, yazim, elestirel inceleme

Veri paylasim beyani
Bu makale 6zgiin arastirma verisi icermemektedir. Calisma,
mevcut literatiir ve yazarin akademik degerlendirmelerine
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dayanmaktadir. Bu nedenle veri paylasimi uygulanabilir
degildir.
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