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The Management of Patients with a Acute Septic Arthritis:
An Epidemiological Study

Ozlem AYDIN !, Aykut CELIK 2, Erhan OKAY 2, Pinar ERGEN 1,
Korhan OZKAN 2

ABSTRACT

Aim: The aim of this study is to evaluate the causative agents, diagnosis, treatment, and outcomes of acute septic arthritis
cases.

Material and Methods: In this retrospective, single-center study, patients over 18 years of age diagnosed with acute septic
arthritis were searched from the hospital database between January 2015 and April 2021. Demographic characteristics,
diagnostic procedures, therapeutic management, and outcomes were recorded.

Results: A total of 59 patients and 60 septic joints were included in the study. The causative microorganisms were isolated
in 52.54% of the cases. Staphylococcus aureus grew in 70.96% of the cases and among these, 31.82% were methicillin-
resistant. The most frequently affected body part was the knee (73.33%). The cases were found to have fever at a rate of
42.37%. Diabetes was the most common comorbidity (30.51%), and immunosuppression was found in 39% of the cases.
Arthrotomy was the most commonly used surgical method for the management of septic arthritis (43.55%). The mortality
rate was 6.78%. The cases were categorized as groups with and without microorganisms isolated in culture. When these
two groups were compared, no statistically significant difference was found except for the duration of hospitalization
(p=0.001).

Conclusion: Septic arthritis should be considered in the differential diagnoses of a warm and swollen single joint,
especially in the presence of risk factors, until it is excluded. Knowledge of regional epidemiological data is essential in
planning treatment approaches.

Keywords: Risk factors; septic arthritis; staphylococcus aureus; treatment.

Akut Septik Artritli Hastalarin Yonetimi: Epidemiyolojik Bir Calisma

0Z

Amagc: Bu calismada akut bakteriyel septik artrit vakalarinda etken, tan1 ve tedavi sonuglarimin irdelenmesi amaglandi.
Gerec ve Yontemler: Bu retrospektif, tek merkezli yiiriitiilen calismada, Ocak 2015 ile Nisan 2021 tarihleri arasinda, akut
septik artrit tanist ile izlenen 18 yas ve lizerindeki hastalar, hastane veri tabanindan taranarak belirlendi. Bu hastalarin
demografik 6zellikleri, tan1 konulma prosediirleri, tedavi yonetimi ve sonuglari dosyalara kaydedildi.

Bulgular: Calismaya toplam 59 hasta, 60 eklem septik artriti dahil edildi. Olgularin %52,54’tinde etken mikroorganizma
izole edildi. Vakalarin %70,96’sinda Staphylococcus aureus iiredi ve bunlarin %31,82’i methisilline direngli idi. En fazla
tutulan eklem, diz eklemi olarak saptandi (%73,33). Olgularin %42,37’sinde ates yiiksekligi tespit edildi. Komorbiditeler
arasinda en sik diyabet yer almakta olup (%30,51), olgularin %39'unda immun supresyona yol agacak bir neden saptandi.
Septik artrit tedavi yonetiminde en sik kullanilan cerrahi yontem artrotomi idi (%43,55). Tedavi sonuglari
degerlendirildiginde 6liim oran1 %6,78 olarak tespit edildi. Olgular kiiltiirde mikroorganizma izole edilen ve edilmeyen
grup olarak kategorize edildi. Bu iki grup karsilastirildiginda hastanede yatis siireleri disinda istatistiksel olarak anlamli
bir fark saptanmadi (p=0,001).

Sonug: Sadece bir eklemde 1s1 artig1 ve sislik olmasi durumunda, 6zellikle risk faktorleri varliginda, ayirict tanida aksi
kanitlanana kadar septik artrit tanis1 Oncelikle yer almalidir. Tedavi yaklasimlarinin planlanmasinda, bdolgesel
epidemiyolojik verilerin bilgisi esastir.

Anahtar Kelimeler: Risk faktorleri; septik artrit; staphylococcus aureus; tedavi.

1 Istanbul Medeniyet University Goztepe Prof. Dr. Suleyman Yalcin City Hospital, Department of Infectious Diseases and Clinical Microbiology, Istanbul, Turkiye
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INTRODUCTION

Acute septic arthritis is an orthopedic emergency that
requires prompt diagnosis and treatment to avoid serious
complications, morbidity, and mortality (1-4). Delayed or
inadequate treatment can cause irreversible joint
destruction with an estimated mortality rate of
approximately 11% (3,5). The incidence of septic arthritis
has been reported as 2-6 cases per 100.000 persons per
year in the general population (2,4,6,7). Although
infection may be observed at any age, it is more common
in young children and elderly individuals (2,3). Risk
factors for septic arthritis include previous joint
pathologies such as rheumatoid arthritis and crystal
arthropathy, joint prosthesis, low socioeconomic status,
and diabetes. Additionally, intravenous substance abuse,
alcoholism, intra-articular corticosteroid injection, and the
presence of cutaneous ulcers increase the risk of septic
arthritis development (1,2,6-8).

Infection can be caused by the hematogenous or direct
inoculation of microorganisms from other foci in the body
(1,2,7). Staphylococcus aureus is the most common
causative microorganism among all ages and risk groups,
followed by other Gram-positive bacteria such as
Streptococcus spp. bacteria (2,6,9). Septic arthritis usually
affects monoarticular joints and in about 50% of cases,
peripheral large joints, such as the knees, are involved
(8,9). Shoulder, hip, wrist, interphalangeal, and elbow
joints may also be affected (6,10).

In the presence of acute joint disease signs and symptoms,
septic arthritis diagnosis should be of primary
consideration. Urgent diagnosis and treatment planning
are important to regain normal function in the joints. The
management of the disease involves a combination of
antimicrobial therapy and joint drainage (10).

Due to an increase in the incidence of septic arthritis cases
infected with resistant and rare microorganisms,
knowledge of regional epidemiological data is important
and necessary for planning treatment approaches. The aim
of this study is to evaluate the epidemiological
characteristics, diagnosis, and management of patients
diagnosed with acute septic arthritis.

MATERIAL AND METHODS

This single-center retrospective cohort study was
conducted at Istanbul Medeniyet University Goztepe Prof.
Dr. Suleyman Yalcin City Hospital. Ethics committee
approval of the study was obtained from Medeniyet
University Goztepe Training and Research Hospital, with
the decision dated 10.02.2021 and numbered 2021/0128.
In our study, patients diagnosed with acute septic arthritis
were followed up from January 2015 to April 2021
retrospectively from the hospital databases. Patients
diagnosed with acute native septic arthritis, from both
sexes, who were over 18 years of age were included in the
study. On the other hand, patients under 18 years of age,
patients with joint prosthesis or history of prior joint
surgery more than one year ago, and those diagnosed with
tuberculosis or gonococcal septic arthritis were excluded
from the study. We aimed to include all septic arthritis

patients who were followed up in our institution.
Therefore, no sample size was calculated in this study.
Septic arthritis cases were evaluated according to the
criteria defined by Newman: (11)
Newman A: Positive synovial fluid culture
Newman B: Negative synovial fluid culture and positive
blood culture
Newman C: No organism isolated but
-histological or radiological evidence of infection
- turbid fluid aspirated from joint
After case identification, the age, sex, involved joint
area(s), clinical symptoms and findings, comorbidities,
time between the onset of symptoms and diagnosis, length
of hospital stay, and systemic or joint complications were
recorded in data collection forms. Furthermore, leukocyte
counts in the synovial fluid and blood, Gram staining,
culture results, erythrocyte sedimentation rate (ESR), C-
reactive protein (CRP) values, echocardiographic
evaluations, surgical procedures applied for drainage,
number of drainage procedures, administered antibiotics,
and durations of treatment were also recorded.
Statistical Analysis
The continuous data are presented as meantstandard
deviation (SD) for the normally distributed variables. The
non-normally distributed variables, which are presented as
median (minimum-maximum) values, were compared
using the Mann-Whitney U test. Normal distribution was
assessed with the Shapiro-Wilk test. We used Pearson’s
Chi-Squared test, Fisher's Exact test, or Fisher-Freeman
Halton test to compare the qualitative data. Significance
was considered at the level of p<0.05. The NCSS (Number
Cruncher Statistical System) Statistical Software (Utah,
USA) was used for the statistical analyses.

RESULTS

Fifty-nine patients diagnosed with septic arthritis and 60
septic joints were included in the study. The mean age of
the patients was 59.20+20.08 (18-81) years, and 34 cases
were males (57.63%).

Although bacteria were isolated from cultures for 31 cases
(52.54%), they could not be isolated in 28 cases (47.46%).
According to the Newman classification, there was growth
in the synovial fluid culture (Newman A) (regardless of
blood culture positivity) in 26 (44.07%) cases. While
blood culture positivity (Newman B) was detected in 5 of
the patients (8.48%), there was no growth in the synovial
fluid, and purulence was detected in the joint fluid in 28
cases (47.45%) without any bacterial isolation (Newman
C). Diabetes was the most common comorbidity in 18
patients (30.51%), and 23 cases (39%) were
immunosuppressed. The most common cause of
immunosuppression was malignancy, observed in 9
(15.25%) patients. Pre-existing joint diseases were
observed in 9 cases (15.25%), and the most common
disease among these cases was rheumatoid arthritis
(8.48%). The most commonly involved joint was the knee
joint, observed in 44 cases (73.33%), and 58 (98.31%) of
the cases were monoarticular (Table 1).
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Table 1. Distribution of descriptive characteristics

Variable n (%)
Age
<50 19 (32.20)
50-69 19 (32.20)
>70 21 (35.60)
Sex
Female 25 (42.37)
Male 34 (57.63)
Classification
NewmanA 26 (44.07)
NewmanB 5 (8.48)
NewmanC 28 (47.45)
Previous joint disease
Rheumatoid arthritis 5 (8.48)
Behcet disease 2 (3.39)
Gout 1(1.70)
Psoriasis 1(1.70)
* A
COEQ';;’QS;SS'“ES 18 (30.51)
Hypertension 14(23.73)
*Immunosuppression
Malignancy 9 (15.25)
Systemic steroid usage 7 (11.86)
Chronic renal failure 3 (5.09)
Chronic alcohol consumption 1(1.70)
HIV infection without follow-up 1(1.70)
Intravenous drug addiction 1(1.70)
TNF alpha-blocker usage 1(1.70)
*QOther risk factor
Cutaneous infection 6 (10.13)
Recent hospitalization 6 (10.13)
Intra-joint injection 2 (3.39)
Joint circumference operation 2 (3.39)
Trauma 1(1.70)
Joint involvement
Monoarticular 58 (98.31)
Polyarticular 1(1.69)
Joint
Ankle 2(3.33)
Elbow 8 (13.34)
Knee 44 (73.33)
Hip 2 (3.33)
Shoulder 4 (6.67)

* More than one option ticked

The time between the onset of symptoms and the diagnosis
ranged from 2 to 15 days, with a mean time of 6.36+3.58
days. The most common symptom at admission to the
hospital was pain in 57 patients (96.61%). Additionally,
leukocytosis  (>10.000/mm®) was found in 38 cases
(64.41%), erythrocyte sedimentation rate (ESR) values
were high (>30/hour) in 52 cases (88.14%), and C-reactive
protein (CRP) was high (>0.5gr/dl) in 57 cases (96.61%)
at the time of admission to the hospital. The leukocyte
counts in the synovial fluid among the patients ranged
between 12.395 and 400.000/mm?, and the mean value was
83.527.92+78.332.52/mm®. The values were within the
range of 50-100.000/mm? in 30 cases (50.84%). In Gram
staining, bacteria were detected in 20 patients (33.90%)
(Table 2).

Table 2. Evaluation of symptoms and examination results

Variable n (%)
*Symptom

Pain 57 (96.61)

Fever 25 (42.37)

Temperature elevation 15 (25.42)

Rubescence 19 (32.20)
Blood Leukocyte

<10.000 21 (35.59)

>10.000 38 (64.41)
ESR

<30 7 (11.86)

>30 52 (88.14)
CRP

>0.5 g/dl 57 (96.61)

<0.5 g/dI 2 (3.39)
Synovial Fluid Leukocyte

0-25.000 5(8.48)

25-50.000 12 (20.34)

50-100.000 30 (50.84)

>100.000 12 (20.34)
Gram staining

Positive 20 (33.90)

Negative 39 (66.10)

* More than one option ticked
ESR: Erythrocyte sedimentation rate; CRP: C-reactive protein

Out of the 59 patients who were included in the study,
bacterial growth was observed in the synovial fluid of 26
cases, in the blood cultures of 10 cases, and both the
synovial fluid and blood cultures of 5 cases. In our cases
of septic arthritis, S. aureus was found to be the most
common microorganism isolated in culture, in a total of 22
patients (70.96%). Methicillin-resistant S. aureus (MRSA)
was detected in 7 cases (31.82%) (Table 3).

Table 3. Culture results of the patients

Causative microorganisms n (%)
Culture positive 31 (52.54)
Staphylococcus aureus 22 (70.96)
MRSA 7(31.82)
MSSA 15 (68.18)
Streptococcus spp. 4 (12.90)
Enterococcus spp. 2 (6.45)
CoNS 1(3.23)
Escherichia coli 1(3.23)
Proteus mirabilis 1(3.23)
Culture negative 28 (47.46)

MRSA: Methicillin resistant Staphylococcus aureus; MSSA:
Methicillin sensitive Staphylococcus aureus; CoNS: coagulase
negative Staphylococcus

All patients were hospitalized and followed up for a mean
hospital stay duration of 14.64+11.07 days (3-54). A
combination of surgical drainage and antibiotic therapy
was used for the management of septic arthritis. The
surgical procedure for each patient was selected according
to the preferences of the surgeon. Of the 62 surgical
procedures performed, 27 (43.55%) were arthrotomy
operations. Drainage was repeated in 2 (3.39%) cases
(Table 4).
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Table 4. Evaluation of treatments

Variables n (%)
Surgical procedure
Arthrotomy 27 (43.55)
Closed needle aspiration 22 (35.48)
Arthroscopy 13 (20.97)
Number of drainage procedures
1 57 (96.61)
>2 2 (3.39)

Parenteral empirical antibiotic therapy was initiated
urgently in all patients without delay, and culture results
were obtained. The mean intravenous and oral sequential
treatment durations were 14.12+12.49 (3-62) and
29.77+8.66 (7-41) days, respectively. Considering the
associated risk factors such as immunosuppression,
trauma, and recent hospitalization and care services, a
combination therapy of vancomycin and third-generation
cephalosporin (ceftriaxone/ceftazidime) was initiated in
32 patients (54.24%). Vancomycin was initiated in the
patients with positive Gram staining and in 27 other
patients (45.76%), who underwent intra-articular injection

or had an adjacent cutaneous infection. According to the
culture results, the treatment was changed to cefazolin in
15 patients (25.42%), ampicillin-sulbactam in 3 patients
(5.08%), and third-generation cephalosporin in 2 patients
(3.39%). In one of the 2 patients diagnosed with
endocarditis, the causative microorganism was MRSA,
and vancomycin was used as an antibiotic therapy, while
the other patient was infected with Enterococcus faecalis,
and his treatment was completed with a combination of
ampicillin and gentamicin. Clindamycin and ciprofloxacin
were the most frequently used oral treatment options in 47
patients (79.66%) and 33 patients (59.93%), respectively.
Loss of function was observed in 20 patients (33.90%), and
death was observed in 4 patients (6.78%).

Septic arthritis cases with or without positive culture
results for microorganisms were compared. There was no
statistically significant difference between the groups in
terms of their age distribution (p=0.242), sexes (p=0.943),
involved joint areas (p=0.503), numbers of leukocytes in
the synovial fluid (p=0.133), presence of leukocytes in the
blood (p=0.985), CRP values (p=0.187), ESR values
(p=0.240), fever status (p=0.325), or outcomes (p=0.416).

Table 5. Evaluation of septic arthritis cases according to culture results

Culture Positive SA

Culture Negative SA

(Newman A+B), (Newman A+B),
Variables n (%) n (%) p
Age
<50 12 (38.71) 7 (25.00) a0.242
50-69 11 (35.48) 8 (28.57) '
>70 8 (25.81) 13 (46.43)
Sex
Female 13 (41.94) 12 (42.86) 20.943
Male 18 (58.06) 16 (57.14)
Join Involvement
Knee joint 22 (70.97) 22 (78.57) 20.503
Other than knee joint 9 (29.03) 6 (21.43)
Length of stay b0.001%*
Median (Min-Max) 15 (3-54) 9.5 (3-20) '
Synovial Fluid Leukocyte count
0-25.000 4 (12.90) 1(3.57)
25-50.000 9 (29.03) 3(10.71) 0.133
50-100.000 12 (38.71) 18 (64.29)
>100.000 6 (19.36) 6 (21.43)
Blood Leukocyte
<10,000 11 (35.48) 10 (35.71) 20.985
>10,000 20 (64.52) 18 (64.29)
CRP
Median (Min-Max) 14.70 (1.32-35) 11.33 (0.10-30.58) ©0.187
ESR
<30 2 (6.45) 5 (17.86) 40.240
>30 29 (93.55) 23 (82.14)
Has Fever
Yes 15 (48.39) 10 (35.71) 20.325
No 16 (51.61) 18 (64.29)
Outcome
Loss of function 12 (38.71) 8 (28.57) <0416
Death 3(9.78) 1(3.57) '
Recovery 16 (51.61) 19 (67.86)

3Pearson’s Chi-Squared Test "Mann-Whitney U Test °Fisher Freeman Halton Test Fisher’s Exact test

CRP; C-reactive protein, ESR: Erythrocyte sedimentation rate
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A statistically significant difference was found between
the hospitalization periods of the patients based on their
culture results, where the patients with positive culture
results had longer hospital stay durations (median, min-
max: 15, 3-54) than those with negative culture results
(median, min-max: 9.5, 3-20) (p=0.001) (Table 5).

DISCUSSION

In this study we aimed to evaluate the etiology, risk
factors, and treatment options and outcomes of septic
arthritis, and we conducted retrospective analyses of 60
native septic arthritis joints in 59 patients. Microorganisms
were identified in the synovial fluid or blood culture in
52.54% of our cases. This rate was close to the results of
Madruga Dias et al. (12) in which agents were isolated in
41.2% of the cases, while it was lower than those reported
in the studies of Helito et al. (13) and Eberst-Ledoux et al.
(14), which were 77.1% and 81%, respectively. The low
rate of positive cultures could have been caused by the
administration of antibiotic therapy to patients before their
admission to the hospital. The unnecessary use of
antibiotics is an important public health problem, and
attempts have been made in recent years to limit the easy
access of patients to antibiotics and promote their rational
usage (15).

Staphylococcus aureus accounts for more than two-thirds
of the organisms identified in septic arthritis, followed by
streptococci and Gram-negative bacilli. S. aureus is the
organism most commonly found in patients with septic
arthritis, and Streptococcus species are the next most
common (16). In this study, S. aureus was isolated as the
causative agent in 22 cases (70.96%), and the rate of
MRSA was 31.82%. Only one case of MRSA was
community-acquired and did not have any associated risk
factors, while the other 6 patients had at least one
comorbidity, including diabetes, malignancy, chronic
renal failure, recent hospitalization, or patient care service
history. A high rate of MRSA could be related to risk
factors, and it should be considered in the selection of
empirical antibiotics.

Septic arthritis typically presents as a warm, edematous,
and tender joint or joint(s) with reduced range of motion
(9,17). Fever is not a conclusive determinant in the
diagnosis, and the incidence of fever has been reported as
36-75% in various studies (6,18- 20). In this study, a fever
of 37.8°C or above was detected in only 42.37% of our
patients. Additionally, pain complaints and joint range of
motion limitations were detected in 96.61% and 100% of
our patients, respectively.

In patients with septic arthritis, erythrocyte sedimentation
rate (ESR), C-reactive protein (CRP), and white blood cell
count (WBC) values are generally elevated. However, the
lack of an increment in acute phase reactants does not
exclude the diagnosis of acute septic arthritis (3,21). WBC
counts were elevated in 64.41% of our cases, while ESR
values were elevated in 88.14%, and CRP values were
elevated in 96.61%. Grupta et al. (19) detected high CRP
levels in 98% of their patients, and Helito et al. (20) found
elevated ESR and CRP levels in all their patients. In the
study conducted by Li et al. (21), in which 73 adult patients
diagnosed with septic arthritis based on positive
arthrocentesis or surgical findings were included, the
sensitivity values of WBC, ESR, and synovial fluid WBC

(JWBC) were found to be 48%, 96%, and 64%,
respectively. They concluded that in more than one-third
of their cases, the WBC count was lower than 50.000
cells/mm?, and septic arthritis in adults could not be ruled
out definitively by supplemental blood tests and
arthrocentesis (21). Similarly, Carpenter et al. (22)
reported that the exception of recent joint surgery or
cellulitis overlying a prosthetic joint, history, physical
examination, and routine blood tests were insufficient to
distinguish acute septic arthritis from other forms of
arthritis. In our study, WBC values were over 50.000
cells/mm? in 71.18% of the septic arthritis cases who were
followed up. In a systemic review, Margaretten et al. (8)
emphasized the diagnostic importance of arthrocentesis,
particularly the WBC value of the synovial fluid and the
percentage of polymorphonuclear leukocytes (PMNL)
combined, and the sensitivity of Gram staining was
identified as 29-50%. The percentage of PMNL was 90%
or higher in all of our cases, and bacteria were detected in
the Gram staining tests of the synovial fluid in 33.90% of
the cases. The analysis of the synovial fluid helps in the
diagnosis of septic arthritis, but if septic arthritis is
suspected, the initiation of empirical antibiotic therapy is
necessary and should not be delayed while waiting for
culture results (23).

Consistent with previous studies (3,9,19,24-26), in our
study, the infection mostly affected a single large stiff
joint, and the knee joint was affected in 74.6% of the cases.
Only one patient had polyarticular septic arthritis (1.69%),
and this rate was similar to the result of Clerc et al. (25),
which was 1.7%, but lower compared to the results of the
studies carried out by Grupta et al. (19) and Munoz-Egea
et al. (24), which were 15% and 14.6%, respectively.

The risk of developing septic arthritis increases at ages
over 60 years, as well as among patients with recent
bacteremia, diabetes, cancer, cirrhosis, or kidney disease.
Other risk factors include drug, substance, or alcohol
abuse, a history of corticosteroid injection, recent trauma
or surgical procedure, and a history of rheumatoid arthritis
(2). In a prospective study, being aged 80 years and above,
diabetes mellitus, rheumatoid arthritis, closed joint
surgery, the presence of prosthesis, and skin infection were
identified as risk factors for septic arthritis (27). In our
study, 35.60% of the cases were aged 70 years or above,
and 39% were immunosuppressed. Malignancy, systemic
corticosteroid usage, and chronic kidney failure were the
most common causes of immunosuppression. Diabetes
was present in 30.51% of our patients. In various studies,
the rates of associated immunosuppression have been
reported as 4.3-34.4%, and diabetes rates have been
reported as 19.1-32.9% (12,18,20). High
immunosuppression rates may be attributed to our
classification as a tertiary hospital for diagnosis and
treatment in Turkey, and therefore, having greater
numbers of complicated hospitalizations.

To the best of our knowledge, in the literature in English,
there are no randomized controlled studies determining the
best treatment option for septic arthritis or the optimal
duration of antibiotic therapy. If there is clinical suspicion
of septic arthritis, empirical antibiotic therapy should be
started without delay until culture results are obtained,
even if the Gram staining test is negative. In case of strong
clinical suspicion, it is recommended to continue the
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antimicrobial therapy even if the culture results are
negative and even in cases responding to empirical
treatment (28). In our study, a combination of surgical
drainage and antibiotic therapy was applied to our patients,
and parenteral empirical antibiotic therapy was initiated
immediately in all patients before the culture results were
obtained. The treatments were modified according to the
culture results. We believe that the selection of empirical
antibiotics according to the risk factors of patients and the
local antibiotic resistance rates will play an effective role
in the success of treatment management.

The removal of bacteria and inflammatory residues from
the joint space is an important component of infection
management in septic arthritis (1,3,17,28). Surgical
treatment includes decompression, lavage, debridement,
and synovectomy. Arthrotomy, arthroscopic debridement,
and serial closed needle aspiration are among the invasive
treatment options, and the most appropriate surgical
method is still controversial (1). In a randomized
controlled study comparing arthrotomy and arthroscopy by
standardizing the antibiotic treatment, physical therapy,
and post-operative evaluation protocols of knee septic
arthritis, it was concluded that both techniques showed
similar efficacy. However, arthroscopy was preferable
over arthrotomy as it posed a smaller threat of reinfection
and inflammation (29). Aim et al. (30) emphasized that
arthroscopic treatment could be applied to all patients with
native joint septic arthritis. Nevertheless, follow up for the
need of repeated arthroscopy should be considered in
patients with no significant improvements, especially
those with positive drainage fluid culture results. In our
study, the choice of surgical procedure was considered by
the orthopedic specialists according to the patients’ status.
Arthrotomy drainage was applied in 43.55% of the cases,
closed needle aspiration was applied in 35.48%, and
arthroscopic drainage was applied in 20.97%. Two
immunosuppressed cases required repeated drainage after
arthroscopy.

The mortality rate was 6.78% among our patients, and it
was found to be lower than the rates in the relevant
literature (3,5,6). The rate of function loos was 33.90%,
which was consistent with the literature (6). The loss of
function was generally in the form of difficulty in walking,
using a single crutch, and mild to moderate morbidity in
the first 6 months. This condition showed a significant
improvement in the follow-ups after 6 months. Trauma
created by surgery could also have affected loss of
function.

Our patients with and without microorganisms isolated in
their culture tests were also compared in the terms of their
demographic, clinical, laboratory, and disease
characteristics. We did not find any statistically significant
difference between the two groups, except for their
durations of hospitalization, which were longer in the
patients with microorganisms isolated in their culture tests.
The isolation of microorganisms in culture confirms the
diagnosis, but we believe that the diagnosis of septic
arthritis cannot be excluded when both groups have similar
characteristics and a pathogen cannot be isolated, and the
clinician must carefully evaluate the data.

Our study had certain limitations due to its retrospective
nature and relatively small sample size. However, we think
that this study is important in terms of contributing to the

literature, since septic arthritis cases are rare and involve
only adult patients older than 18 years of age.

CONCLUSION

In conclusion, the mortality rate was found as 6.78% in our
cohort study in which we analyzed the epidemiology,
diagnosis, treatment, and outcomes of acute native
bacterial septic arthritis. S. aureus was isolated, and it was
the most common causative pathogen. In approximately
one-third of the cases, Staphylococci were methicillin-
resistant. Therefore, it is necessary to administer empirical
antibiotics to also cover MRSA. More than half of our
patients had at least one risk factor. In the presence of risk
factors in patients presenting with acute single and warm
swollen joints, septic arthritis is suspected until proven
otherwise to avoid irreversible errors. Prompt diagnosis
and initiation of treatment are important to reduce the
probability of morbidity and mortality. We did not find any
statistically significant difference between our patients
with and without microorganisms isolated in their culture
results in terms of their demographic, clinical, laboratory,
or disease outcomes. This situation increases the
importance of clinical awareness in reaching accurate and
well-timed diagnosis and treatment. From this starting
point, randomized studies with larger sample sizes are
needed.
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Selenyum Dioksit ve Paklitaksel Kombinasyonunun MDA-MB-231 Meme
Kanseri Hiicre Hatt1 Uzerine Etkisinin Degerlendirilmesi*

Seda BULUT %, Gozde Ozge ONDER ©23 Arzu YAY 23

(0)/

Amac: Bu calismanin amaci, bitkisel kokenli bilesik olan selenyum dioksit (SEL) ile kemoterapdtik ilag olan
paklitaksel’in (PTX) kombine uygulamasinin MDA-MB-231 meme kanseri hiicre hatti tizerine etkisinin belirlenmesidir.
Gerec¢ ve Yontemler: Calismamizda 6ncelikle SEL’in yar1 maksimal inhibitor konsantrasyonunun belirlenmesi amactyla
MTT testi yapildi. Deney gruplar1 SEL1, SEL2, SEL3, PTX, SEL1+PTX, SEL2+PTX ve SEL3+PTX seklinde
olusturulduktan sonra apoptoz TUNEL metodu, NF-kB ekspresyonu immunofloresan boyama metodu ile hiicre canliligi
ise MTT analizi ile gosterildi.

Bulgular: SEL’in meme kanseri hiicrelerinde hiicre canliligim azalttigi gosterildi. SEL1, SEL2, SEL3, PTX gruplarinda
kontrole gdre apoptozun arttig1 goriildii (p<0,001, p<0,001, p=0,312, p<0,001). SEL1+PTX, SEL2+PTX ve SEL3+PTX
gruplarinda ise PTX grubuna gore apoptozun azaldigi belirlendi (p=0,009, p=0,011, p=0,010). SEL1, SEL2, SEL3, PTX
gruplarinda kontrole gére NF-kB immiinreaktivite yogunlugunda azalma oldugu gériildii (p<0,001, p=0,002, p>0,999,
p<0,001). SEL1+PTX, SEL2+PTX ve SEL3+PTX gruplarinda NF-kB ekspresyonunda PTX grubuna gore artig oldugu
belirlendi (p>0,999, p>0,999, p>0,999). SEL1+PTX, SEL2+PTX ve SEL3+PTX gruplarinda PTX grubuna gére hiicre
canliliginda istatistiksel olarak anlamli olmayan bir artig oldugu gériildii (p>0,999, p>0,999, p=0,725).

Sonug¢: Mevcut calismada MDA-MB-231 meme kanseri hiicre dizisinde SEL ve PTX’in antagonistik etkiye sahip
olduklar1 belirlenmistir.

Anahtar Kelimeler: Apoptoz; MDA-MB-231; NF-kB; paklitaksel; selenyum dioksit.

Evaluation of the Effect of Selenium Dioxide and Paclitaxel Combination on MDA-MB-231

Breast Cancer Cell Line
ABSTRACT
Aim: The aim of this study is to determine the effect of the combined application of the plant-derived compound selenium
dioxide and the chemotherapeutic drug paclitaxel (PTX) on the MDA-MB-231 breast cancer cell line.
Material and methods: In our study, first of all, the MTT test was performed to determine the semi-maximal inhibitory
concentration of selenium dioxide. After the experimental groups were formed as SEL1, SEL2, SEL3, PTX, SEL1+PTX,
SEL2+PTX, and SEL3+PTX, apoptosis was demonstrated by the TUNEL method, NF-kB expression was demonstrated
by the immunofluorescent staining method, and cell viability was demonstrated by MTT analysis.
Results: Selenium dioxide has been shown to decrease cell viability in breast cancer cells. Apoptosis was observed to be
increased in SEL1, SEL2, SEL3, and PTX groups compared to control(p<0.001, p<0.001, p=0.312, p<0.001). It was
determined that apoptosis was decreased in the SEL1+PTX, SEL2+PTX and SEL3+PTX groups compared to the PTX
group (p=0.009, p=0.011, p=0.010). A decrease in NF-kB immunoreactivity intensity was observed in the SEL1, SEL2,
SEL3, PTX groups compared to the control (p<0.001, p=0.002, p>0.999, p<0.001). It was determined that there was an
increase in NF-kB expression in the SEL1+PTX, SEL2+PTX and SEL3+PTX groups compared to the PTX group
(p>0.999, p>0.999, p>0.999). There was a statistically insignificant increase in cell viability in the SEL1+PTX,
SEL2+PTX, and SEL3+PTX groups compared to the PTX group.
Conclusion: In the current study, it was determined that SEL and PTX have antagonistic effects on the MDA-MB-231
breast cancer cell line.
Keywords: Apoptosis; MDA-MB-231; NF-kB; paclitaxel; selenium dioxide.
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BULUT ve ark.

GIiRiS

Diinya Saglik orgiitii 2020 yilinda diinya genelinde 2,3
milyon kadina meme kanseri teshisi kondugunu ve
685.000 kadinin ise meme kanserinden o6ldigini
bildirmistir (1). Gliniimiizde meme kanserinde rutin tedavi
olarak kemoterapi, radyoterapi ve hormonal tedaviye ek
olarak hedef molekiil tedavileri de uygulanmaktadir (2).
PTX, rahim ve meme kanseri tedavisinde siklikla tercih
edilen kemoterapotik ila¢lardan birisidir (3). PTX, hiicre
boliinmesi sirasinda mikrotiibiil kompleksini etkileyerek
hiicre dongiisiinii durdurmakta ve hiicrelerde apoptoza
neden olmaktadir (4, 5). Klinik ¢alismalar dogrultusunda
PTX’in norotoksisite, gastrointestinal sistem toksisitesi,
miyelosupresif etki ve hipersensitivite gibi yan etkilerinin
oldugu belirtilmistir (6). Baz1 insanlarda ise, kanser
hiicrelerinde PTX’e kars1 direncin gelistigi gozlenmistir
(7). Bu negatif etkileri minimale indirmek ve PTX’in
kanser hiicrelerindeki etkinligini artirmak {izere, son
donemlerde gergeklestirilen ¢aligmalar yon degistirmistir.
Bu c¢aligmalar kemoterapotik ilaglarin  ¢esitli  dogal
bilesiklerle kombinasyonel kullanimlari ile etkinliklerinin
artirilmasi tizerine yogunlagmustir (8-10).

Selenyum dioksit, insan sagligl i¢in esansiyel bir eser
element olan selenyumun inorganik formudur (11).
Selenyumun, antioksidan etkisiyle kardiyovaskiiler
rahatsizliklar, norolojik problemler ve kanser gibi 6nemli
dejeneratif hastaliklarin  olusumunun engellenmesinde
onemli rol oynadig: belirlenmistir (12). Ayrica kemoterapi
ve radyoterapi ile iliskili yan etkilere kars1 alternatif olarak
da  Onerilmektedir (13-16). Selenyumun apoptoz
aktivasyonu, hiicre ¢ogalmasinin inhibisyonu, immiin
sistem uyarilmasi ve anjiyogenezin inhibisyonu gibi
mekanizmalar iizerindeki etkisinden dolayr meme
kanserinde faydali olabilecegi diigiiniilmektedir (17).
Ancak kullanilan takviye ajanlarin kemoterapétik ilaglarla
etkilesimi sonucunda tedaviye nasil bir yon katacagi
degisebilmektedir. Dolayisiyla bu etkiyi belirlemeye
yonelik calismalar hiicre proliferasyonu ve Oliimiinde
etkili olan sinyal yolaklarindaki molekiiller hedef alinarak
yiriitilmelidir. Bu yolaklardan biri de apoptozdur.
Apoptoz, normal fizyolojik sartlarda, hasar gérmiis veya
yaslanmis hiicrelerin programlanmis bir mekanizmayla
6lmesidir (18). Cogu kanser ¢esidinde apoptotik sinyal
yolaginda bozulmalar oldugu belirlenmistir (19). Apoptoz
mekanizmasinda ¢ok sayida farkli protein gorev
yapmaktadir. NF-kB’da bir transkripsiyon faktorii olup bu
siirecte rol almaktadir (20). NF-kB, apoptozu uyaran
molekiile gore hiicrelerde pro ya da anti-apoptotik
fonksiyon gosterebilmektedir (21).

Meme kanserinde, c¢esitli c¢aligmalarda, selenyum
seviyeleri ile kanser riski ve 6liim orani arasinda ters bir
iligki oldugu soylenmektedir (22). Ancak selenyumun
inorganik formu olan SEL ile yapilan ¢aligmalar olduk¢a
kisithidir. Bu nedenle SEL takviyesinin PTX ile birlikte
uygulanmasinin meme kanseri hiicrelerindeki etkilerinin
belirlenmesinde  hiicre ~ apoptozunun  molekiiler
ozelliklerinin anlasilmasi &nemli rol oynamaktadir.
Dolayistyla bu ¢alismada SEL’in PTX ile birlikte
uygulanmasinin  MDA-MB-231 meme kanseri hiicre
dizisinde hiicre proliferasyonu, apoptoz mekanizmas ile
bu siirecte 6nemli rol oynayan NF-kB {iizerine etkisinin
belirlenmesi amaglanmistir.
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Hiicre Kiiltiirii

Calisgmamizda MDA-MB-231 (ATCC kaynakli) insan
meme kanseri hiicre dizisi kullanildi. Hiicreler %10
oraninda FBS (Gibco, Giiney Amerika), %1 L-glutamin
(Thermo Fisher Scientific, Rockford, ABD) igeren
Dulbecco'nun konsantre Eagle's Medium (DMEM)( Sigma
Aldrich, ABD) besiyerinde kiiltiire edildi. Ayrica bakteri
kontaminasyonunun onlenmesi amaciyla 100 1U/ml
penisilin ve 100 pg/ml streptomisinden (Capricorn
Scientific, Almanya) olusan antibiyotik soliisyonundan
%1 oraninda besiyerine eklendi. Hiicreler 75cm2 kiiltiir
flasklarina ekildi, 37°C’de 5% CO2 igeren inkiibatorde
bekletilerek canliliklarinin devami saglandi.

Selenyum Dioksitin Hazirlanmasi

SEL (Selenium dioxide; molecular weight: 110,96 g/mol),
Merck-Millipore firmasindan (800653, Merck, Darmstadt,
Almanya) temin edildi. Oncelikle 500uM stok SEL
¢ozeltisi igin 1,1 mg SEL tartild1 ve 20 ml steril dH20 ile
¢0Ozdiiriildi. Daha sonra 0,2 um filtreden gegirilerek steril
hale getirildi.

Paklitaksel Dozunun Belirlenmesi

Sivi formda temin edilen PTX (300 mg/50 ml, Sandoz,
Novartis) dozu literatiir taramasi sonrast 20 nM olarak
belirlendi (23-25). Stok soliisyondan besiyeri ile diliie
edilerek hazirlandi.

Selenyum Dioksitin Yar1 Maksimal Inhibitor
Konsantrasyon Dozunun Belirlenmesi
SEL uygulamasi sonrast yart maksimal inhibitor

konsantrasyon (IC50) dozunun belirlenmesi amaciyla
hiicre canlhilik testi olarak MTT (tetrazolyum (3-(4,5-
dimetiltiyazol-2)-2,5-difeniltetrazolyum  bromid) testi
kullanildi (26). Bu amagla 3 adet (24, 48 ve 72 saat) 96
kuyucuklu plakanin her kuyucuguna 100ul’de 5x103
hiicre gelecek sekilde ekildi. Sonra hiicrelerin yapismasi
icin 37°C’de %5 CO2 igeren inkiibatdrde 24 saat 6n
inkiibasyona birakildi. Ertesi giin farkli dozlarda SEL
(14uM, 12 pM, 10 pM, 8 uM ve 6 uM) her doz i¢in 100
pl hacimde olacak sekilde ilgili kuyucuga eklendi.
Hiicreler daha sonra 24, 48 ve 72 saat boyunca 37 °C'de
%5 CO2 inkiibatoriine yerlestirildi. Her periyodun
sonunda uygun plak {izerindeki hiicrelere 10 pl MTT
(Sigma Aldrich, Amerika) soliisyonu eklendi. Hiicreler
daha sonra 37 °C'de %5 CO2'de 4 saat siireyle inkiibe
edildi. Inkiibasyon sonrasinda olusan formazan
kristallerini pargalamak i¢in tiim kuyucuklarin hiicrelerine

100 ul DMSO (Sigma Aldrich, Amerika) ilave edildi.
Daha sonra 570 nm dalga boyunda
spektrofotometre  (Promega  Glomax  Multireader,

Wisconsin, Amerika) ile absorbans degeri Olgiildii.
Kontrole gore ilag uygulanan hiicrelerin absorbans
degerleri orantilanarak IC50 dozu belirlendi.
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Deney Gruplarinin Olusturulmasi

MDA-MB-231 hiicre hatt1 i¢in SEL’in IC50 dozu
belirlendikten sonra PTX ile birlikte sekiz grup
olusturuldu; Kontrol grubu, herhangi bir ilag uygulamasi
yapilmadan sadece besiyeri ile inkiibe edilen hiicre hatti
grubu; SEL1 grubu, SEL’in IC50 dozunun iki katinin
hiicrelere uygulandig1 grup; SEL2 grubu, SEL’in IC50
dozunun hiicrelere uygulandig: grup; SEL3 grubu, SEL’in
IC50 dozunun yarisinin hiicrelere uygulandigi grup; PTX
grubu, PTX’in belirlenen dozunun hiicrelere uygulandigi
grup; SEL1 + PTX, SEL’in IC50 dozunun iki kat1 doz ve
PTX dozunun birlikte hiicrelere uygulandig: grup, SEL2 +
PTX, SEL’in IC50 dozu ve PTX dozunun birlikte
hiicrelere uygulandigi grup; SEL3 + PTX, SEL’in IC50
dozunun yarist ve PTX dozunun birlikte hiicrelere
uygulandigi grup.

Apoptoz Analizi

Apoptoz analizi i¢in ApopTag® Fluorescein In Situ
Apoptosis Detection Kit (EMD Millipore, Darmstadt,
Almanya) kullanildi. Hiicreler yuvarlak lamellere
ekildikten sonra selenyum dioksit ve PTX uygulamalari
yapildi. 24 saat sonra %10 formaldehit soliisyonu ile
hiicreler fikse edildikten sonra 0.5% Triton X-100 ile 15
dakika muamele edildi. Daha sonra TUNEL karigimi
iiretici firma talimatlarina gore her bir lamele uygulandi
(27). Apoptozu belirlemek igin, 400x orijinal biiylitme ile
her grup igin on ayr1 mikroskobik alandan goriintii rastgele
alindi. TUNEL pozitif hiicrelerin immiinreaktivite
yogunluklari, Image J yazilimi (Imagel, Bethesda,
Amerika) kullanilarak 6l¢iildi.

NF-kB Ekspresyon Analizi

MDA-MB-231 hiicre hattinda ilag uygulamalar1 sonrasi
NF-kB  ekspresyon  diizeyini  belirlemek iizere
immiinofloresan boyama metodu kullanildi. Hiicreler PBS
ile yikandiktan sonra %35 goat serumu damlatilarak 1 saat
beklendi. Tekrar fosfat tamponu (PBS) ile yikandi. Daha
sonra hiicreler NF-kB antikoru (Santa cruz, Sc-8008,
Kaliforniya, ABD) damlatilarak 1 gece +4 °C'de bekletildi.
Ertesi giin hiicreler 10 dk PBS ile yikandiktan sonra FITC
sekonder antikor ile 60 dakika oda sicakliginda
inkiibasyona birakildi. Daha sonra PBS ile yikanan
hiicrelere ¢ekirdek boyanmasi i¢in bir dakika DAPI
uygulandi. Hiicreler tekrar PBS ile yikandiktan sonra
kapatict medyum ile kapatildi. Preparatlar Olympus
BX51 floresan mikroskobu (Olympus, Tokyo, Japonya)
altinda incelendi. NF-kB ekspresyon diizeyini belirlemek
iizere her gruptan rastgele 10 farkli alandan Image J
yazilimi (ImageJ, Bethesda, Amerika) kullanilarak 6l¢iim
yapildi.

Hiicre Canlii@imin Gésterilmesi

SEL ile PTX kombine uygulanmasinin hiicre canliligina
etkisi MTT metodu uygulanarak gosterildi (26). Bunun
i¢in besiyeri igerisinde 3x103 hiicre/kuyu olacak sekilde
96 kuyucuklu plakaya hiicre ekimi yapildi. Ertesi giin
belirlenen dozlarda SEL ve PTX soliisyonlar1 belirlenen
dozlarda besiyeri ile diliie edilerek hiicrelere uygulandi.
Ardindan hiicreler 37 °C, %5 CO21i inkiibatére konuldu.
Belirlenen siirenin sonunda ilgili plakadaki hiicreler
iizerine 10pl MTT (Sigma Aldrich, Amerika) soliisyonu
eklendi. Daha sonra hiicreler 4 saat siireyle 37 °C, %S5

CO2’1li ortamda inkiibasyona birakildi. Siire sonunda
biitiin kuyucuklardaki hiicrelerin {izerine 100 ul DMSO
(Sigma Aldrich, Amerika) eklendi. Plakadaki ¢dzeltilerin

absorbans  degerleri 570 nm dalga boyunda
spektrofotometrede (Promega Glomax Multireader,
Wisconsin, Amerika) Ol¢iildii. Kontrol grubunun

absorbans degerinde hiicre canliligi %100 olarak kabul
edildi. Kontrole gore ilag uygulanan hiicrelerin absorbans
degerleri orantilanarak yiizde canlilik degerleri hesaplandi.

Istatistiksel Analiz

Her  antikorun  immiinreaktivitesinin  yogunlugu
degerlendirilirken, her bir lamelden rastgele 10 farkli
alandan Image J yazilim programu kullanilarak o6lciim
yapildi. Verilerin istatistiksel analizi i¢cin GraphPad Prism
8.0.2 paket programi kullanildi. Verilerin normal dagilima
uygunlugu Shapiro-wilk testi ile degerlendirildi. Yiizde
canlilik degerlerinin doz gruplarina goére karsilastiriimalart
“one sample t test” ile yapildi. Ikiden fazla gruplar arasi
kargilagtirmalarda tek yonlii varyans analizi kullanildi.
Ikiden fazla 6l¢iimler arasi karsilastirmalar igin Friedman
testi ve tekrarli Olciimler de varyans analizi ile
degerlendirildi. Coklu karsilagtirmalar i¢in Dunn-
Bonferroni ve Tukey testleri uygulandi. Anlamlilik diizeyi
p<0,05 olarak kabul edildi. Veriler ortalama (X) + standart
sapma (SS) olarak ifade edildi.

BULGULAR

Selenyum Dioksitin IC50 Dozunun Belirlenmesi

MTT analizi sonrasinda 24, 48 ve 72. saatlerde SEL
konsantrasyonlar1 hiicrelere uygulandiktan sonra meme
kanseri hiicrelerinin canliliginda énemli bir diisiis oldugu
goriildii. Buna gore de IC50 dozu MDA-MB-231 meme
kanseri hiicre hatt1 i¢in 12uM-24 saat olarak belirlendi
(Sekil 1).
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Sekil 1. MDA-MB-231 meme kanseri hiicre hattina ait 24
saat SEL toksisitesi. Her bir SEL dozunun ortalama yiizde
canlilik degerleri verilmistir (*p<0.05,
**p<0.01,***p<0.001). SEL: selenyum dioksit.
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Apoptoz Analizi Bulgular

MDA-MB-231 meme kanseri hiicre hatt iizerine SEL ve
PTX uygulamasi sonrasi elde edilen immunofloresan
goriintiiler sekil 2’de gosterildi. Resimlerdeki yesil
yansimalar TUNEL+ apoptotik cisimciklerdir. Deney
gruplarina ait TUNEL+ apoptotik hiicre
immiinreaktivitelerinin istatistiksel analiz sonuglar1 tablo
1’de verilmigtir. SEL’in tek basmna meme kanseri
hiicrelerine uygulanmasi sonrasinda SEL1 ve SEL2
grubunda TUNEL+ apoptotik hiicre immiinreaktivitesinde
kontrol grubuna gore anlamli bir artma oldugu goriildii
(p<0,001). SEL3 grubunda ise kontrol grubuna gore
apoptotik hiicrelerde bir artis oldugu ancak bu artisin
istatistiksel olarak anlamli olmadig: belirlendi (p=0,312).
PTX grubunda ise kontrol grubuna gore istatistiksel olarak
anlamli artmis apoptotik hiicre varligi dikkati g¢ekti
(p<0,001). SEL ve PTX’in birlikte uygulandig1 gruplara
bakildiginda SEL1+PTX grubunda apoptotik hiicre
yogunlugunda hem SEL1 (p<0,001) hem de PTX grubuna
gore istatistiksel olarak anlamli bir azalma oldugu goriildii
(p=0,009). SEL2+PTX grubunda da benzer sekilde SEL2
ve PTX gruplarina gore istatistiksel olarak anlamli bir
azalma oldugu goriildii (p=0,001, p=0,011). SEL3+PTX
grubu degerlendirildiginde SEL3 grubu arasinda anlamli
fark olmadig1 (p>0,999), PTX grubuna gore ise
istatistiksel olarak anlamli bir azalma oldugu belirlendi
(p=0,010). SEL1+PTX(p=0,009), SEL2+PTX e

SEL3+PTX gruplart ile PTX grubu arasinda apoptotik
hiicre yogunlugunda istatistiksel olarak bir azalma oldugu
dikkati ¢ekerken p=0,011, p=0,010), bu ii¢ grubun kendi

aralarinda anlamli bir farkliligin olmadig1 goriildi
(p>0,999) (Sekil 2, Tablo 1).
TUNEL DAPI MERGE

KONTROL

SEL1

SEL2

SEL3

Sekil 2. SEL ve PTX uygulanan MDA-MB-231 meme
kanseri hiicre hattina ait TUNEL  gorintiileri.
Resimlerdeki yesil yansimalar hiicrelerde olusan apoptotik
cisimcikleri gostermektedir. SEL: selenyum dioksit, PTX:
paklitaksel.

MERGE

TUNEL DAPI

PTX

SEL2 + PTX SEL1 + PTX

SEL3 + PTX

Sekil 2 (devami). SEL ve PTX uygulanan MDA-MB-231
meme kanseri hiicre hattina ait TUNEL gorintiileri.
Resimlerdeki yesil yansimalar hiicrelerde olusan apoptotik
cisimcikleri gostermektedir. SEL: selenyum dioksit, PTX:
paklitaksel.

NF-kB Ekspresyon Bulgulari
SEL ve PTX’in birlikte MDA-MB-231 meme kanseri

hiicre  hatti  lizerine uygulamasi1 sonrast NF-kB
ekspresyonuna dair elde edilen immunofloresan
goriintiler  sekil  3’de  gosterildi.  Mikroskobik

fotograflardaki yesil yansimalar NF-kB’nin sitoplazmik
yerlesim goOsterdigini  belirledi. Gruplardaki NF-kB
immiinreaktivite yogunlugunun istatistiksel sonuglari
Tablo 2’de gosterilmistir. SEL’in tek basina uygulanmasi
sonrasinda SEL1 ve SEL2 grubunda NF-kB
ekspresyonunda kontrol grubuna gore istatistiksel olarak
anlamli bir azalma oldugu goriildii (p<0,001, p=0,002).
PTX grubunda ise kontrol grubuna gore NF-kB
ekspresyonunun istatistiksel olarak anlamli derecede
azaldig1 dikkati ¢ekti (p<<0,001). SEL ve PTX’in birlikte
uygulandigi gruplara  bakildiginda SEL1+PTX,
SEL2+PTX ve SEL3+PTX gruplarinda PTX grubuna gore
arttigi belirlendi. Ancak bu artiglar istatistiksel olarak
anlamli degildi (p>0,999, p>0,999, p>0,999) (Sekil 3,
Tablo 2).
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Tablo 1. SEL ve PTX uygulanan MDA-MB-231 meme kanseri hiicre hattina ait TUNEL istatistiksel analiz sonuglar1

GRUPLAR

KONTROL SEL1 SEL2 SEL3 PTX SEL1+PTX SEL2+PTX SEL3+PTX p

TUNEL  (0.900.27)°  (4.10:0.89)°  (3.26:0.80)c  (1.72¢0.21)°  (2.94+0.48)c  (1.74%0.40)  (1.76:0.39)*  (1.75:0.38)  <0.001

Veriler ortalama (X) + standart sapma (SS) olarak ifade edilmistir. Ayn satirda yer alan aymi harfler gruplar aras1 benzerligi, farkli
harfler farklilig1 ifade etmektedir. SEL: selenyum dioksit, PTX: paklitaksel

SEL2 SELL KONTROL

SEL3

Sekil 3. SEL ve PTX uygulanan MDA-MB-231 meme kanserl hiicre hattina ait NF-kB ekspresyonu. Parlak yesil
yansimalar NF-kB ekspresyonunu gostermektedir.

FITC DAPI MERGE

PTX

SELL+PTX

SEL2 + PTX

SEL3 + PTX

Sekil 3 (devami). SEL ve PTX uygulanan MDA-MB-231 meme kanseri hiicre hattina ait NF-kB ekspresyonu. Parlak
yesil yansimalar NF-kB ekspresyonunu gostermektedir. SEL: selenyum dioksit, PTX: paklitaksel.
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Tablo 2. SEL ve PTX uygulanan MDA-MB-231 meme kanseri hiicre hattina ait NF-kB ekspresyonu istatistiksel analiz

sonuglari

Gruplar

KONTROL SEL1 SEL2 SEL3

PTX SEL1+PTX SEL2+PTX SEL3+PTX p

(8.89£2.92)

a

NF-kB (1.79£0.48)b (4.6240.77)b¢ (7.6241.14)

(3.31£1.85)b (4.65+1.11)b¢ (4.55+1.12)b¢ (4.5340.74)bc <0.001

Veriler ortalama (X) + standart sapma (SS) olarak ifade edilmistir. Ayni satirda yer alan ayni harfler gruplar arasi benzerligi, farkli
harfler farklilig1 ifade etmektedir. SEL: selenyum dioksit, PTX: paklitaksel.

Hiicre Canlihig Bulgulari

SEL ve PTX’in kombine uygulamasi sonrasinda hiicre
canliligit MTT analiziyle degerlendirildi (Sekil 4). SEL1 ve
SEL2 grubunda kontrol grubuna gore istatistiksel olarak
anlamli bir azalmanin oldugu goriildii (p<0,001, p<0,001).
SEL3 grubunda ise kontrol grubuna gore hiicre
canliliginda anlamli bir artis oldugu belirlendi (p=0.004).
(p=0,003). PTX grubunda hiicre canliligmin kontrol
grubuna gore istatistiksel olarak anlamli bir azalig oldugu
dikkati ¢ekti (p<0,001). SEL1+PTX, SEL2+PTX ve
SEL3+PTX gruplarinda kontrol grubuna gore istatistiksel
olarak anlamli bir azalmanin oldugu belirlendi (p<0,001,
p<0,001, p<0,001). SEL1+PTX, SEL2+PTX ve
SEL3+PTX gruplarinda PTX grubuna gore hiicre
canliliginda bir artis oldugu belirlendi. Ancak bu artis
istatistiksel olarak anlamli degildi (p>0,999, p>0,999,
p=0,725) (Sekil 4).

TARTISMA

Ulkemizde ve diinyada kadinlarm yasamlarii olumsuz
yonde etkileyen meme kanserinde, goriilme sikliginin
fazla olmasi ve biiyiik oranda 6liime neden olmasindan
dolay1 tedavisine yonelik arastirmalar giincelligini
korumaktadir (2). Son zamanlarda yapilan gesitli in vitro
ve in vivo c¢alismalarda, dogal bilesiklerin anti-kanser
ilaglar ile birlikte uygulanmasinin kanser hiicrelerinin
duyarliligini arttirdigr bildirilmistir (28). Ancak kombine
kullanimin  meme kanseri hiicrelerini ne yonde
etkileyecegi heniiz tam olarak bilinmemektedir.

Bir ilacin kansere karsi aktivitesinin belirlenmesinde farkli
mekanizmalar  degerlendirilmekle birlikte  6zellikle
apoptoz ilk sirada yer almaktadir (17). Selenyumun
kansere kars1 potansiyel etkilerinden bir kismi antioksidan
etki, anjiyogenez, DNA hasari, ekstraseliller matriks

diizenlemesi, hiicre dongiisi  ve apoptoz  gibi
mekanizmalarla iligkilidir (29). El-Bayoumy ve ark.,
selenyum formlarinin anti-kanser  Ozelliklerinin

gosterilmesinde, kullanilacak selenyumun yapisina ve
dozuna dikkat edilmesi gerektigini vurgulamigladir (17).
Watrach ve ark. calismalarinda in vitro selenyum
uygulamasinin meme kanseri hiicre ¢cogalmasini %80-%93
oraninda inhibe ettigini gdostermistir (30). Kuppusamy ve
ark., MCF-7 ve MDA-MB-231 meme kanseri hiicrelerinde
yaptiklart ¢aligmalarinda SEL’in bu hiicrelere karsi
inhibisyon etki gosterdigini belirtmislerdir (22). Ayrica
selenyum  formlarmin  kemoterapdtik  maddelerle
uygulandig1 caligsmalarda bulunmaktadir. Selenyumun bir
tiirevi olan metilselenosistein ile taksan
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Sekil 4. SEL ve PTX’in kombine uygulamasi sonrasinda
MDA-MB-231 meme kanseri hiicre hattina ait hiicre
canlilig1.(ns:non-significant p>0.999, *p<0.05, **p<0.01,
***n<0.001). SEL.: selenyum dioksit, PTX: paklitaksel.

grubu ilaglardan biri olan dosetakselin birlikte prostat
kanseri hiicrelerine uygulandigi bir calismada bu iki
maddenin sinerjistik etki gostererek hiicre canliligini
azalttigi belirlenmistir (31). Freitas ve ark. ise, prostat
kanseri hiicre dizisi olan PC-3 hiicreleri ile olan
¢alismalarinda sodyum selenitin (inorganik bir selenyum
formu) dosetaksel ile kombine uygulanmasini
arastirdiklarinda, bu birlikte kullanimin sinerjistik etki
gostererek hiicre canliligini inhibe ettigini bildirmislerdir.
Bu uygulamada proapoptotik faktorlerin etkilenmedigi de
vurgulanmistir (32). Mevcut ¢alismada, SEL ve PTX
kombine uygulamasinin MDA-MB-231 meme kanseri
hiicrelerindeki etkileri arastirildi. Selenyum dioksit ve
PTX’in tek baglarina uygulandigt gruplarda doza bagh
olarak apoptozu aktive ettikleri gosterildi. Ancak
selenyum dioksit ve PTX’in kombine uygulandig:
gruplarda tek basina PTX uygulanan gruba goére apoptozun
azaldig1 dikkati ¢ekti.

Apoptoz oldukg¢a karmasik bir siirectir ve bu siiregte ¢cok
farkli molekiiller ¢alismaktadir. NF-kB bir transkripsiyon
faktorii olup apoptoz diizenlenmesinde rol oynamaktadir
(33). NF-kB hiicrelerde pro- ya da anti-apoptotik etki
gosterebilmektedir. Bu durumda hangi sekilde etkili
olacag1 apoptozu indilkleyen maddenin yapisina bagl
belirlenmektedir (21). Baz1 ¢alismalarda NF-kB’ nin pro-
apoptotik etkisi oldugu bildirilmistir. Ryan ve ark.,
caligmalarinda p53 uyariminin apoptozu indiikledigi ve bu
sirada NF-kB ekspresyonunun da arttigini sdylemislerdir
(34). Asprin ve HT29 hiicreleriyle yapilan bir caligmada
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ise  NF-kB aktivasyonu ile apoptozun uyarildigini
bildirilmistir (35). NF-kB’min anti-apoptotik etkisinin
gosterildigi bazi caligmalarda mevcuttur. Davis ve ark
¢aligmalarinda genistein’in NF-kB inhibisyonu ile prostat
kanseri hiicrelerinde apoptotik yamiti aktive ettiklerini
sOylemiglerdir (36). Celik, ise ¢alismasinda sar1 kantaron
bitkisinin bazal hiicreli karsinom hiicre dizisinde
apoptozda rol alan proteinlerin ekspresyonunu aktive
ettigi, NF-kB ekspresyonunu ise inhibe ettigini
gostermislerdir (37). Wang ve ark. ise COX-2 inhibit6rii
olan selekoksib’in doz ve zamana bagli olarak MDA-MB-
231 ve SK-BR-3 meme kanseri hiicre hatlarinda apoptozu
uyardigi, NF-kB’nin ise ekspresyonunu azalttifini
bildirmiglerdir (38). Bizim calismamizda da SEL ve
PTX’in tek baglarina uygulanmalar1 sonrasinda NF-kB
ekspresyonunun azaldigi goriildi. SEL ve PTX’in
kombine wuygulandigi SELI1+PTX, SEL2+PTX ve
SEL3+PTX gruplarinda ise NF-kB ekspresyonunun
kontrol grubuna gore azaldigi, PTX grubuna gore arttigi
gozlendi.

Sonug olarak SEL ve PTX uygulamasinin MDA-MB-231
meme kanseri hiicrelerinde apoptozu uyardigi, NF-kB’nin
ekspresyonunu azalttigr belirlendi. Dolayisiyla bu iki
madde arasinda antagonist etki oldugu ve SEL’in PTX’in
apoptotik etkisini azalttig1 sonucuna varildi. Dolayisiyla,
bitkisel kokenli bilesiklerin kemoterapédtiklerle kombine
kullanilmasinda dikkatli olunmast gerektigi,
kemoterapotik maddenin etkinligini azaltmasi kanser
tedavisinin yoniinii degistirebilecegine dikkat edilmelidir.
Bundan  dolay bitkisel kokenli bilesiklerin
kemoterapotiklerle birlikte uygulanmasma yonelik daha
ayrmtili ¢aligmalara ihtiyag oldugu diigiiniilmektedir.
Yazarlarin Katkilari: Fikir/Kavram: A. Y., G.0.0;
Tasarim: A.Y., G.0.0; Veri Toplama: G.0.0., S.B;
Analiz ve Yorum: A.Y., G.0.0., S.B.; Literatiir Taramast:
G.0.0.,, S.B.; Makale Yazimi: A.Y., G.0.0.; Elestirel
Inceleme: A.Y.
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COVID-19 Korkusu, Beslenme ve Egzersiz Aliskanhklarim Etkiler Mi?:
Geng Yetiskinler Uzerine Bir Arastirma

Pinar HAMURCU 1

(0V4

Amag¢: COVID-19 korkusuna bagl olarak bireylerin artan stres diizeyi, beslenme ve fiziksel aktivite aligkanliklarinda
dramatik degisimlere yol agan en Onemli psikolojik faktdr olarak nitelendirilmektedir. Bu arastirmada, bireylerdeki
koronaviriis korkusunun, yeme bozuklugu riski, beslenme ve fiziksel aktivite aligkanliklarindaki degisim ile iligkisinin ve
yordayict roliiniin incelenmesi amaglanmistir.

Gerec ve Yontemler: Kesitsel tanimlayici tipte olan ¢aligmaya, bir vakif {iniversitesinin 2021-2022 akademik yilinda kayitli
olan 793 tiiniversite 6grencisi katilmistir. Google Formlar'da olusturulan yapilandirilmis bir anket araciligiyla Bilgi Formu,
Koronaviriis (COVID-19) Korkusu Olgegi (KKO), Beslenme Degisim Siiregleri Olgegi (BDSO), Egzersiz Degisim Siirecleri
Olgegi (EDSO) ve REZZY Yeme Bozuklugu Riski Olcegi online olarak uygulanmistir. Arastirma verileri IBM SPSS v26
paket programiyla degerlendirilmistir.

Bulgular: Caligmaya katilan 793 {iniversite grencisinin %76,9’u kadindir. Yas ortalamas1 21,84+3,42 y1l olan 6grencilerin,
beden kiitle indeksi (BKI) ortalamasi 22,61+3,55 kg/m?'dir. REZZY degerlendirmesine gore dgrencilerin %33,5’inde yeme
bozuklugu riski saptanmustir. Bu calismada koronoviriis korkusu ile EDSO puanlar1 arasinda (r=0,180; p<0,001), BDSO
puanlart arasinda (r=0,162; p<0,001) ve REZZY puanlar1 arasinda (r=0,181; p<0,001) anlamli pozitif korelasyonlar
saptanmistir. Buna ek olarak, dgrencilerin KKO puanlarinin BDSO puanlarmin iizerinde (F=44,235; p<0,001), EDSO puanlari
tizerinde (F=24,820; p<0,001) ve REZZY puanlar1 {izerinde (F=28,091; p<0,001) etkisinin oldugu bulunmustur.

Sonug: Koronaviriis korkusunun, yeme bozuklugu, beslenme ve fiziksel aktivite aligkanliklari siireglerindeki degisimin
anlamli bir yordayicisi oldugu, korelasyon analizi ve regresyon analizi yontemleri ile saptanmustir.

Anahtar Kelimeler: COVID-19 viriis; beslenme davranisi; beslenme ve yeme bozukluklari; egzersiz; aligkanliklar.

Can Fear of COVID-19 Affect Nutrition and Exercise Habits?: A Study on Young Adults

ABSTRACT

Aim: The increased stress level in individuals due to the fear of COVID-19 is characterized as the most important
psychological factor that leading to dramatic changes in nutrition and physical activity habits. In this study, it was aimed to
examine the relationship and predictive role of fear of coronavirus in individuals with eating disorders and changes in nutrition
and physical activity habits.

Material and Methods: The cross-sectional descriptive study was conducted at a foundation university in the 2021-2022
academic year with 793 university students. The Information Form, the Fear of COVID-19 Scale (FCV-19S), the Nutrition
Processes of Change Scale (NPCS), the Exercise Processes of Change Scale (EPCS) and the SCOFF Eating Disorders Scale
were applied online through a structured questionnaire created in Google Forms. Research data were evaluated with IBM
SPSS v26 software.

Results: A total of 793 university students participated and 76.9% were female. The mean age was 21.84+3.42 years, and the
mean BMI (body mass index) was 22.61+3.55 kg/m?2. According to the SCOFF evaluation, 33.5% of the students were found
to be at risk of eating disorders. In this study, significant positive correlations were found between fear of coronovirus with
NPCS (r=0.162; p<0.001), EPCS (r=0.180; p<0.001) and also SCOFF (r=0.181; p<0.001). In addition, fear of coronavirus
significantly predicted NPCS scores (F=44.235; p<0.001), EPCS scores (F=24.820; p<0.001) and also SCOFF scores
(F=28.091; p<0.001) significantly.

Conclusion: It has been determined by correlation analysis and regression analysis methods that fear of coronavirus was a
significant predictor of eating disorder and changes in nutrition and physical activity habits.

Keywords: COVID-19 virus; feeding behavior; feeding and eating disorders; exercise; habits.

1 istanbul Beykent Universitesi Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik Blimii, istanbul, Tirkiye

Sorumlu Yazar / Corresponding Author: Pinar Hamurcu, e-mail: pinarhamurcu@beykent.edu.tr
Gelis Tarihi / Received: 01.08..2022, Kabul Tarihi / Accepted: 27.02.2023

Saglik Bilimlerinde Deger 2023; 13(2): 180-188 180


mailto:pinarhamurcu@beykent.edu.tr
https://orcid.org/0000-0002-7569-6984

HAMURCU

GIiRiS

Aralik 2019°da Cin’de, farkli semptomlarin goriildiigi,
hizli ve etkili yayilim gosteren bir ¢esit viriis kaynakli
olgular raporlanmustir (1). Diinya Saglik Orgiitii (DSO), bu
vakalarin tipki SARS ve MERS gibi koronaviriis viriis
ailesinden, yeni bir viriisiin yol a¢tigi COVID-19 hastalig1
(Siddetli Akut Solunum Sendromu Koronaviriisii 2:
SARS-CoV-2) olarak isimlendirmis, kisa siirede Cin’den
tiim diinyaya yayilmasi neticesinde 11 Mart 2020 itibariyle
COVID-19’u pandemi ilan etmistir (2).

COVID-19 pandemisinin, fiziksel ve psikolojik saglik,
sosyal ve ekonomik alanlar basta olmak iizere, domino
etkisi yaratarak, biitiin diinyada ¢ok genis capl etkileri
olmus ve birgok iilkeyi ortak tedbirler almaya yoneltmistir.

COVID-19’u  tedavi edecek veya  bulagmasim
engelleyecek tek bagma bir besin/besin grubunun
olmadigim  bildiren DSO, bagisikhk  sistemini

giiclendirecek onerileri; diizenli uyku, fiziksel aktivite ve
saglikli beslenme seklinde siralamakta iken (3); hiikiimet
onlemleri ve halk sagligina yonelik oOneriler; sosyal
izolasyon ve karantina gibi evde kalig siirelerini uzatan
kisitlamalar1  zorunlu tutmustur (4). Bu Onlemler
enfeksiyon oranlarinin azalmasini saglarken, bireylerin
yasam tarzlarinda ve aligkanliklarinda radikal ve ani
degisikliklere yol agmustir (5).

Acik havadaki aktivitelerinin sinirlandirilmasi, sadece
egzersiz/fiziksel aktivite etkinliklerinde degil, insanlarin
giinliik rutin etkinliklerinde de degisimlere neden olmustur
(6). Insanlarm calisma ve egitim hayatlara evlerinden
devam etme zorunlulugunun, evde kalis siirelerinin
uzamasina bagl olarak sedanter davraniglart (uzanmak,
oturmak, televizyon ve mobil cihazlarda uzayan ekran
stireleri) arttirdig1 ve diizenli fiziksel aktiviteyi azalttig1, bu
nedenle de enerji harcamasinin azalmasina sebebiyet
verdigi goriilmistiir (7). Her ne kadar fiziksel hareketsizlik
2012 yilinda pandemi ilan edilmis olsa da (8), COVID-19
pandemi siirecinde alinan izolasyon onlemleri, zaten
fiziksel olarak inaktif olan bireylerde daha diigiik
hareketlilik ortami olusmasina zemin hazirlamstir (9).
COVID-19 pandemisinin bir diger etkisi ise psiko-sosyal
etkilerdir (10). Hastalik korkusu, yalmizlik, gelecek ile
ilgili  belirsizlik/kaygi, finansal zorluklar ve gida
giivensizligi bireylerin stres diizeylerinin artmasina yol
agmustir (11). COVID-19 korkusuna bagl olarak algilanan
stresin yilksekligi; hem yiyecek ve igcecek tiiketiminin
artmasina hem de sagliksiz beslenmeye neden olan en
onemli psikolojik faktor olarak nitelendirilmektedir (1).
Destekler sekilde, COVID-19 kisitlamalar1 ile artan
duygudurum bozukluklar ve belirsizlik halinin, bireylerin
yeme davraniglarini etkiledigi belirtilmektedir (10, 12).
Alanyazindaki arastirmalar karantina uygulamalarinda
insanlarin yag, karbonhidrat ve enerji yogunlugu fazla
besin tiiketimlerinin arttig1 (13), paketli atistirmalik ve
hizli yemek tiiketiminin arttigini (14), pandemi Oncesi
doneme gore bireylerin ara 6glin sayilar1 artarken, ana
6giin sayilarinin azaldigini (15), meyve-sebze tiiketiminin
azaldigint  (16) ve kilo alimimn arttigm  (17)
gostermektedir.

Tiim bu sorunlarin temelinde, sadece sosyal izolasyon
degil, ayn1 zamanda COVID-19'un yarattigi korku ve
belirsizlik yatmaktadir. Insanlari COVID-19'a yakalanma
kaygist ve korkusu, COVID-19 korkusu kavramiyla
aciklanmaktadir (18). Literatiirdeki birgok arastirma,

COVID-19 korkusunun yasam doyumunu (19) ve zihinsel
sagligi olumsuz etkiledigini (20); anksiyeteyi ve
imitsizligi artirdigimi (21) ve kendini toparlama giiciinii
azalttigin1 (22) bildirmektedir.

COVID-19 pandemisi nedeniyle, bir yandan giivenlik
tedbirleri geregi izolasyon, sosyal mesafe uygulamalari ile
sosyal kisitlanma, belirsizlik ve korkuya bagli artan stresin
ruhsal saglik {izerindeki etkisi; diger taraftan beslenme
aligkanliklarinda meydana gelen degisimler ve azalan
fiziksel aktivite diizeyleri gibi unsurlarin fiziksel saglik
lizerindeki negatif etkisi neticesinde, COVID-19’un
bireylerin psikolojik saglik, beslenme ve fiziksel aktivite
davraniglarinda dikkat cekici degisimlere yol agtigin
sOylemek miimkiindiir. Buradan yola c¢ikarak bu
arastirmada, bireylerdeki koronaviriis korkusunun, yeme
bozuklugu riski, beslenme ve fiziksel aktivite
stireclerindeki degisim ile iligkisinin ve yordayic1 roliiniin
incelenmesi amaglanmustir.

GEREC VE YONTEMLER

Kesitsel, tanimlayict tipte planlanan bu ¢alismanin
evrenini  2021-2022 egitim-6gretim yilinda Uskiidar
Universitesi'nde dgrenimlerine devam eden 22.662
iiniversite ~ Ogrencisi  olusturmaktadir.  Caligmanin
orneklemi i¢in, ¢aligma evreninden %95 giiven aralig1 %5
hata payiyla 378 oOgrenci katilimimin yeterli olacagi
hesaplanmuistir (z-skoru: 1,96). Bu ¢calismanin 6rneklemini
ise, calismaya katilmaya goniillii 793 iiniversite 6grencisi
olusturmustur.  Arastirmaya  “Uskiidar ~ Universitesi
Girigimsel Olmayan Arastirmalar Etik Kurulu”ndan
61351342/KASIM 2021-29 say1 ve 29.11.2021 tarihli
“Etik Kurul Onay1” alindiktan sonra baglanmistir.
COVID-19 pandemi siireci nedeniyle veriler Ocak-Mayis
2022 tarihlerinde, veri toplama araglarinin Google Formlar
aracihigiyla  online  uygulanmasiyla  toplanmustir.
Arastirmaya katilan bireylere ¢alismanin amaci, kapsami
aciklanarak “Gonilli Katilim Onami” alinmistir. Bu

arastirma  “Helsinki  Deklerasyon Prensipleri” ile
“Aragtirma ve Yaym Etigi’ne uygun sekilde
yiiriitiilmiistir.

Caligmanin dahil edilme kriterleri; 18 yasini doldurmak,
Uskiidar Universitesi'nde 2021-2022 ddéneminde kayith
olmak, okudugunu anlamaya engel bir saglik problemine
sahip olmamak, arastirmaya katilmaya riza gostermek ve
sorular1 eksiksiz cevaplamis olmak seklinde belirlenmistir.
Diglama kriterleri ise, ¢alismaya dahil edilme kriterlerini
karsilamamaktir.

Veri Toplama Araclar

Bilgi Formu: Literatiir taranarak arastirmaci tarafindan
hazirlanan demografik 6zellikler, antropometrik dlgiimler
ve beslenme aligkanliklarini sorgulayan 12 sorudan
olugmaktadir.

Koronaviriis (COVID-19) Korkusu Olcegi (KKO):
Ahorsu ve ark. tarafindan 2020 yilinda gelistirilen 6lgegin,
ilkemizde gecerlik ve giivenirlik ¢aligmasi Ladikli ve
arkadaslar1 tarafindan ayni yil yapilmistir. Literatiirde
korku fizerine varolan mevcut Olgeklerin ¢ok yonli
incelenmesi, uzman ve katilime1 goriiglerinin alinmasi ile
gelistirilen 6lgek COVID-19 korkusunu degerlendirmeyi
amaglamaktadir. Tek boyutlu, 7 maddeden olusan 6lgek
5’11 likert tiplidir (1:Kesinlikle katilmiyorum ve
5:Kesinlikle katiliyorum). Olgekten alinan toplam puanin
yiikselmesi, bireylerde yiiksek diizeyde COVID-19
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korkusu oldugunu gostermektedir. Olgegin orijinalinde
Cronbach Alfa degeri 0,82, Tiirk¢e uyarlamasinda dlgegin
Cronbach Alfa degeri ise 0,86 olarak bulunmustur (23). Bu
calismada ise 6l¢egin Cronbach Alfa degeri 0,92 dir.
Beslenme Degisim  Siirecleri  Olgegi  (BDSO):
Deneyimlerin insanlarin beslenme aligkanliklarini ne
sekilde etkiledigini degerlendirmek maksadiyla 1987
yilinda Prochaska ve ark. tarafindan gelistirilen Slgek,
Tirk kiiltiirtine 2012 yilinda Menekli ve Fadiloglu
tarafindan uyarlanmstir. Olgek 48 madde, 12 alt boyuttan
olusan, 5°li likert tiplidir (1: Hi¢bir zaman ve 5: Cok sik).
Olgekten 48 ila 240 puan almabilmektedir ve biitiin alt
boyutlari i¢in en diisiik puan 4, en yiiksek puan 20’dir.
Olgek tiim maddelerden elde edilen puanin madde sayisina
boliinmesiyle degerlendirilmektedir. Yiiksek puanlar
degisime yonelik daha olumlu degerleri ifade etmektedir.
Olgegin orijinalinde Cronbach Alfa degeri 0,91, Tiirkce
uyarlamasinda olgegin Cronbach Alfa degeri ise 0,90
olarak bulunmustur (24). Bu c¢aligmada ise o&lgegin
Cronbach Alfa degeri 0,97 tiir.

Egzersiz Degisim Siirecleri Olcegi (EDSO): Marcus ve
ark. tarafindan 1992 yilinda gelistirilen 6lg¢egin Tiirkce’ye
uyarlanmast 2015 yilinda Ay ve Temel tarafindan
yapitlmigtir.  Egzersiz ~ uygulamalarimin,  egzersiz
aliskanliklarini nasil  etkiledigini  degerlendirmeyi
amaglayan EDSO, 28 madde, 10 alt boyuttan olusan 5’li
likert tiplidir (1: Higbir zaman ve 5: Cok sik). Olcekten 28
ila 140 puan alinabilmektedir ve tiim alt boyutlar1 i¢in en
diisik puan 14, en yiiksek puan 70’dir. Puanlar alt
boyutlar i¢in madde puan ortalamalar ile, total skor i¢in
alt boyut ortalamalariin alt boyut sayisina boliinmesi ile
hesaplanmaktadir. Yiiksek puanlar degisime yonelik daha
olumlu degerleri ifade etmektedir. Olgegin orijinalinde
Cronbach Alfa degeri 0,83, Tiirkge uyarlamasinda 6lgegin
Cronbach Alfa degeri ise 0,95 olarak bulunmustur (25). Bu
caligmada ise 6l¢egin Cronbach Alfa degeri 0,96°dir.
REZZY Yeme Bozukluklar1 Ol¢egi (SCOFF): REZZY,
yeme bozukluklarimin taramasinda kullanilan bir &lgektir.
Morgan ve ark. (2010) tarafindan ingiltere’de gelistirilen,
toplam 5 soru iceren 6l¢egin, Tiirk toplumu igin gegerlilik
ve giivenilirlik caligmasi Aydemir ve ark. tarafindan 2015
yilinda yapilmustir. Olgekten 0 ila 5 puan alinabilmektedir.
Evet cevabi verilen her maddeye 1 puan verilmekte ve
Olgekten 2 ve iizeri puan alinmasi yeme bozuklugu riski ile
iliskilendirilmektedir. Olgegin orijinalinde Cronbach Alfa
degeri 0,73, Tiirk¢e uyarlamasinda 6lgegin Cronbach Alfa
degeri ise 0,74 olarak bulunmustur (26). Bu arastirmada
ise dlgegin Cronbach Alfa degeri 0,75dir.

Istatistiksel Analiz

Kategorik degiskenler icin tamimlayici istatistikler
“frekans” ve “yiizde” olarak belirtilmistir. Numerik
degiskenlerin normal dagilima uygunlugu “Shapiro-Wilk
Testi” ile kontrol edilmistir ve tanimlayict istatistikleri
normal dagilim gosteren veriler igin “ortalama+standart
sapma”’; normal dagilim géstermeyen veriler i¢in “medyan
(min-mak)” degerleri sunulmustur. Bagimsiz iki grubun
karsilagtirilmasinda, normal dagilim gostermeyen veriler
i¢in “Mann-Whitney U Testi” kullamlmistir. Ikiden fazla
bagimsiz grup Kkarsilastirilmasinda “Kruskal-Wallis H
Testi” kullanilmugtir. Ikiden fazla bagimsiz  grup
karsilastirilmasinda anlamlilik bulundugunda alt grup
kargilagtirmalart i¢in “Homojen Alt Kiime Farklar1 Testi”

kullanilmistir. Olgekler arasindaki iliskiler “Spearman Sira
Korelasyon Katsayisi” ile incelenmis ve korelasyon
katsayisinin yorumunda “<0,2 ise c¢ok zayif derecede
korelasyon”, “0,2-0,4 arasinda ise zayif derecede
korelasyon”, “0,4-0,6 arasinda ise orta derecede
korelasyon”, “0,6-0,8 arasinda ise yiiksek derecede
korelasyon”, “0,8> ise ¢ok yiiksek derecede korelasyon”
kriterleri kullanilmigtir. Degiskenler arasi etki “Basit
Dogrusal Regresyon Analizi” ile belirlenmistir. Calisilan
6lgeklerin giivenirlik diizeyi “Cronbach Alfa Katsayis1” ile
belirlenmistir. Verilerin analizi SPSS v26 (IBM Inc.

Chicago. IL. USA) istatistik paket programinda
yapilmistir.
BULGULAR
Katilimeilarin =~ tanimlayici  istatistikleri Tablo 1°de

verilmistir. Caligmaya katilan 793 iiniversite 6grencisinin
%76,9’u kadin ve %23,1°1 erkektir. Yas ortalamasi
21,8443,42 yil olan &grencilerin, beden kiitle indeksi
(BKI) ortalamas1 22,61+3,55 kg/m®dir. Bel cevresi
ortalamasi kadinlarda 69,61+14,15 cm, erkeklerde
75,90+20,38 cm ve kalga ¢evresi ortalamasi kadinlarda
87,10£19,55 cm ve erkeklerde 77,21+35,48 cm’dir,
Kadmlarin bel/kalga orani ortalamasi 0,81+0,15 cm ve
erkeklerinki  0,76+£0,08 cm’dir. Calismaya katilan
ogrencilerin %49,3’ii DSO onerileri dogrultusunda haftada
150 dakika tizerinde fiziksel aktivite yaptigini bildirmistir.
Ogrencilerin %96,2’si giinliik 2 veya 3 ana 6giin yaptigini,
%10,1°1 ise ara 6giin yapmadigini beyan etmistir.

Tablo 1. Katilimcilarin tanimlayici istatistikleri

Tammlayici
istatistikler
Cinsiyet n %
Kadin 610 76,9
Erkek 183 23,1
Yas (X £ SS) 21,84+3,42
BKi (X + SS) 22,6143,55
Zayif (<18,5 kg/m?) 75 9,5
Normal Kilolu (18,5-24,9 kg/m?) 569 71,8
Fazla Kilolu (25-29,9 kg/m?) 117 14,7
Obez (>30 kg/m?) 32 4,0
Bel Cevresi (X + SS)
Kadin 69,61+£14,15
Erkek 75,904+20,38
Kalga Cevresi (X + SS)
Kadin 87,10+19,55
Erkek 77,21£35,48
Bel/Kal¢a Orani
Kadin 0,81+0,15
Erkek 0,76+0,08
DSO: >150 dk/hafta Fiziksel Aktivite
Yapma
Evet 391 49,3
Hayir 402 50,7
Kronik Hastahk Durumu
Evet 100 12,6
Hayir 693 87,4
Giinliik Ana Ogiin Tiiketim Durumu
1 6giin 30 3.8
2 6giin 409 51,6
3 6giin 354 44,6
Giinliik Ara Ogiin Tiiketim Durumu
Tiketmiyorum 80 10,1
1 ara 6giin 198 25,0
2 ara 6giin 297 37,4
3 ara 6giin 156 19,7
>4 ara 6giin 62 7.8

X: Ortalama; SS: Standart Sapma; kg: Kilogram; m: Metre; dk: Dakika;
BKI: Beden Kiitle indeksi; DSO: Diinya Saglik Orgiitii
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Katilimeilarin -~ veri  toplama  araglari  tamimlayici
istatistikleri  Tablo 2’de  verilmistir. ~ Ogrencilerin
Koronaviriis (COVID-19) Korkusu Olgegi “KKO

Toplam” puanlarinin 7 puan ile 35 puan arasinda degistigi
ve ortancasinin 10 puan oldugu, Beslenme Degisim
Siirecleri Olgegi “BDSO Toplam” puanlarinin 48 puan ile
240 puan arasinda degistigi ve ortancasinin 94 puan
oldugu, Egzersiz Degisim Siiregleri Olgegi “EDSO
Toplam” puanlarinin 28 puan ile 140 puan arasinda
degistigi ve ortancasinin 72 puan oldugu ve REZZY
puanlarinin 0 puan ile 5 puan arasinda degistigi ve
ortancasinin 1 puan oldugu bulunmustur. Ayrica REZZY
degerlendirmesine gdre oOgrencilerin %33,5’inde yeme

bozuklugu riski saptanmustir.

Tablo 2. Katilimcilarin veri toplama araglarina dair
bulgulari

Medyan (min-max)
10 (7,00-35,00)

94 (48,00-240,00)

8 (4,00-20,00)

8 (4,00-20,00)

8 (4,00-20,00)

8 (4,00-20,00)

KKO Toplam

BDSO Toplam

Biling Diizeyinde Artis

Dramatik Yardim/Duyusal Uyarilma
Cevreyi Tekrardan Degerlendirme
Kendi Kendini Tekrardan

Degerlendirme
Sosyal Serbestlik 9 (4,00-20,00)
Karsit/Zit Durum 8 (4,00-20,00)

Yardim Edici Iliskiler
Gii¢lendirme Y6netimi

Kendi Kendini Ozgiirlestirme
Uyaran Kontrolii

Kisiler Aras1 Sistem Kontrolii

Tlag Kullanimi

EDSO Toplam

Biling Diizeyinde Artis

Dramatik Yardim/Duyusal Uyarilma
Cevreyi Tekrardan Degerlendirme
Kendi Kendini Tekrardan
Degerlendirme

Sosyal Serbestlik

Karsit/Zit Durum

Yardim Edici Iligkiler
Gii¢lendirme Y6netimi

Kendi Kendini Ozgiirlestirme
Uyaran Kontrolii

8 (4,00-20,00)
6 (4,00-20,00)
8 (4,00-20,00)
6 (4,00-20,00)
7 (4,00-20,00)
5 (4,00-20,00)
72 (28,00-140,00)
7 (3,00-15,00)
7 (3,00-15,00)
5 (2,00-10,00)

9 (3,00-15,00)

9 (3,00-15,00)
6 (3,00-15,00)
4 (2,00-10,00)
9 (3,00-15,00)
8 (3,00-15,00)
7 (3,00-15,00)

REZZY Toplam 1 (0,00-5,00)
Rezzy Yeme Bozuklugu Riski n %
Var 266 335
Yok 527 66,5

KKO: Koronaviriis (COVID-19) Korkusu Olgegi; BDSO: Beslenme
Degisim Siiregleri Olgegi; EDSO: Egzersiz Degisim Siirecleri Olgegi

Veri toplama araglari toplam puanlarmin katilimcilarin
bazi degiskenleriyle karsilastirilmasi  Tablo  3’te
verilmistir. Katilimcilarin  cinsiyetlerine gére KKO
puanlari arasinda (U=44999; p<0,001), BKI gruplarina
gore KKO puanlari arasinda (H=13,384; p<0,01), BDSO
puanlart arasinda (H=43,216; p<0,001) ve REZZY
puanlart arasinda (H=23,226; p<0,001), fiziksel aktivite
durumlarma goére EDSO puanlar1 arasinda (U=63312,5;
p<0,001) ve REZZY puanlart arasinda (U=70095;
p<0,01), kronik hastalik durumlarina gére KKO puanlari
arasinda (U=30476,5; p<0,05) arasinda istatistiksel olarak
anlamli fark oldugu bulunmustur. KKO puanlarinim
sonuclarinin degerlendirmesinde katilimeilarin
cinsiyetlerine gore kadmlarin KKO puan ortancasi,
erkeklere gore yiiksek; BKI’ye gore zayif olanlarin KKO
puan ortancasi, fazla kilolu olanlara gore yiiksek

(HSD=4,532; p<0,05); kronik hastalig1 olan 6grencilerin
KKO puan ortancasi, kronik hastaligi olmayan dgrencilere
gore istatistiksel olarak yiiksek oldugu bulunmustur.
BDSO puanlarinin  sonuglarinin  degerlendirilmesinde
BKi’ye gére obez olanlarin BDSO puan ortancasi, zayif
olanlara gore yiiksek (HSD=7,108; p<0,001) bulunmustur.
EDSO puanlarimin  sonuglarinin  degerlendirilmesin
fiziksel aktivite durumlarma gore fiziksel aktivite
yapanlarin  EDSO puan ortancasi, fiziksel aktivite
yapmayanlara gore yiiksek oldugu bulunmustur. REZZY
puanlariin sonuglariin degerlendirilmesinde
katilimeilarin cinsiyetlerine gore kadinlarin REZZY puan
ortancasi, erkeklere gore yiiksek, BKi’ye gore obez
olanlarin REZZY puan ortancasi, zayif olanlara gore
yiksek  (HSD=3,201; p<0,05), fiziksel aktivite
durumlarina gore fiziksel aktivite yapanlarin REZZY puan
ortancasi, fiziksel aktivite yapmayanlara gore yiiksek
bulunmustur. Ogrencilerin BKi’leri ile KKO puanlari
arasinda anlamli negatif ¢ok zayif (r=-0,130; p<0,001)
korelasyon  saptanmistir. ~ Korelasyon  sonucunda,
dgrencilerin  koronaviriis korku puanlar arttikga BKI
degerlerinde %13’lik azalma oldugu bulunmustur.
Ogrencilerin kalga cevresi degerleri ile KKO puanlari
arasinda anlamlh negatif ¢ok zayif (r=-0,171; p=0,003)
korelasyon oldugu bulunmustur. Korelasyon sonucunda,
ogrencilerin koronaviriis korku puanlart arttikca kalca
cevresi  degerlerinde  %17,1’lik  azalma  oldugu
bulunmustur. Ogrencilerin BKi’leri ile BDSO puanlari
arasinda anlamli pozitif zayif (r=0,252; p<0,001)
korelasyon  saptanmistir. ~ Korelasyon  sonucunda,
dgrencilerin BKI degerleri artttkca BDSO puanlarinda
%25,2’lik artma oldugu bulunmustur. Ogrencilerin bel
cevreleri ile BDSO puani arasinda anlamli pozitif zayif
(r=0,256; p<0,001) korelasyon bulunmustur. Korelasyon
sonucunda, 6grencilerin beslenme siireglerinde degisime
yonelik olumlu bakis acgilart arttikca bel c¢evresi
degerlerinde %25,6’lik artma oldugu bulunmustur.
Ogrencilerin bel gevreleri ile EDSO puanlari arasinda
anlaml pozitif ¢cok zayif (r=0,152; p<0,001) korelasyon
bulunmustur. Korelasyon sonucunda dgrencilerin egzersiz
degisime yonelik olumlu bakis agilari arttikga bel gevresi
degerlerinde %15,2’lik azalma oldugu bulunmustur.

Veri toplama araglari arasindaki korelasyonlar Tablo 4’te
verilmistir. Universite 6grencilerinin KKO puanlart ile
EDSO puanlari arasinda anlamli pozitif ¢ok zayif
(r=0,180; p<0,001); BDSO puanlar1 arasinda anlamli
pozitif ¢ok zayif (r=0,162; p<0,001) ve REZZY puanlar
arasinda anlamli pozitif zayif (r=0,181; p<0,001)
korelasyon oldugu bulunmustur. Korelasyon sonuglari
incelendiginde, dgrencilerin KKO puanlari arttikga EDSO
puanlarinda %18’lik, BDSO puanlarinda %16,2’lik ve
REZZY puanlarinda %18,1’lik artma oldugu bulunmustur.
Universite 6grencilerinin EDSO puanlar1 ile BDSO
puanlar1 arasinda anlamli pozitif orta derecede (r=0,429;
p<0,001) korelasyon oldugu bulunmustur. Sonuglar
incelendiginde, o6grencilerin EDSO puanlar1 arttikga,
BDSO puanlarinda %42,9’luk artma oldugu bulunmustur.
Bireylerin KKO puanlarinin; BDSO, EDSO ve REZZY
dlgegi puanlari {izerine etkisi Tablo 5’te verilmistir. KKO
puanlarmin  BDSO  puanlart iizerinde (F=44,235;
p<0,001), EDSO puanlarinda iizerinde (F=24,820;
p<0,001) ve REZZY puanlart fizerinde (F=28,091;
p<0,001) etkisinin oldugu bulunmustur. Sonuglar
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artmasi, BDSO puanlarinda yaklasik 1,397°1ik artisa,
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EDSO puanlarinda yaklasik 0,673’liik artisa ve REZZY

puanlarinda yaklasik 0,037’1k
bulunmustur.

Tablo 3. Veri toplama araglari toplam puanlarinin bazi degiskenlerle karsilagtirilma

artisa sebep oldugu

KKO Toplam BDSO Toplam EDSO Toplam REZZY Toplam
Medyan Medyan Medyan Medyan
(min-max) (min-max) (min-max) (min-max)
Cinsiyet
Kadin 11 (7-35) 94,5 (48-240) 72 (28-140) 1,5 (0-5)
Erkek 8 (7-35) 91 (48-240) 74 (28-140) 1 (0-5)
U 44999 55321 53662 50640,5
p <0,001 0,856 0,428 0,045
Yas (yil) r -0,009 -0,010 0,043 -0,012
p 0,806 0,781 0,231 0,729
: r -0,130 0,252 0,002 0,191
BKI (kg/m”) b <0001 <0,001 0,956 <0,001
Zayif 11 (7-35) 71 (48-222) 77 (30-140) 0,5 (0-5)
Normal Kilolu 10 (7-35) 91 (48-240) 71 (28-140) 1(0-5)
Fazla Kilolu 8 (7-35) 104 (48-218) 73 (28-132) 1(0-5)
Obez 9 (7-28) 108,5 (48-197) 77 (28-132) 2 (0-5)
H 13,384 43,216 2,943 23,226
p 0,004 <0,001 0,401 <0,001
HSD Zayif > Fazla Kilolu Obez > Zayif Obez > Zay1f
p 0,047 <0,001 0,028
Bel Cevresi (cm) -0,090 0,256 0,152 -0,009
0,124 <0,001 0,009 0,872
Kalc¢a Cevresi (cm) -0,171 0,102 0,083 0,110
0,003 0,076 0,151 0,055
>150 dk/hafta FA
Evet 10 (7-35) 96 (48-240) 77 (28-140) 1,5 (0-5)
Hayir 10 (7-35) 90,5 (48-240) 68 (28-134) 1 (0-5)
U 75250,5 75342 63312,5 70095
p 0,292 0,314 <0,001 0,006
Kronik Hastahk
Var 11 (7-34) 96 (48-179) 73 (28-131) 1(0-5)
Yok 10 (7-35) 93 (48-240) 72 (28-140) 1(0-5)
U 30476,5 33519 34439 31208
p 0,047 0,597 0,921 0,001

KKO: Koronaviriis (COVID-19) Korkusu Olgegi; BDSO: Beslenme Degisim Siirecleri Olgegi; EDSO: Egzersiz Degisim Siiregleri Olcegi; REZZY:

Yeme Bozuklugu Riski Olgegi. U: Mann-Whitney U Testi, H: Kruskal-Wallis H Testi.

Tablo 4. Veri toplama araglar1 arasindaki iligkilerin incelenmesi

KKO EDSO BDSO REZZY

KKO ; 1,000

.. r 0,180 1,000
EDSO o <0001 ,

.. r 0,162 0,429 1,000
BDSO p <0,001 <0,001 ,
REZZY r 0,181 0,075 0,270 1,000

p <0,001 0,035 <0,001

)

KKO: Koronaviriis (COVID-19) Korkusu Olgegi; BDSO: Beslenme Degisim Siiregleri Olgegi; EDSO: Egzersiz Degisim Siiregleri Olgegi; REZZY:
Yeme Bozuklugu Riski Olgegi. r: Pearson Momentler Carpimi Korelasyonu

Tablo 5. Koronaviriis korkusunun, diger veri toplama araglari iizerine etkisi

Standardize edilmemis

Degisken B SH t D = o
oo e E o ER A0 am
oo S am B0 oW
ey G0 g e am oy

B: Beta katsayisi; SH: Standart hata; REZZY: REZZY Yeme Bozuklugu Olgegi; KKO: Koronaviriis Korkusu Olgegi. BDSO: Beslenme Degisim
Siirecleri Olgegi. EDSO: Egzersiz Degisim Siiregleri Olgegi
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TARTISMA

COVID-19 korkusuna bagli olarak artan stres diizeyi,
bireylerin beslenme ve fiziksel aktivite aligkanliklarinda
dramatik degisimlere yol agan en dnemli psikolojik faktor
olarak nitelendirilmektedir (1). Bu arastirmada,
bireylerdeki koronaviriis korkusunun, yeme bozuklugu
riski, beslenme ve fiziksel aktivite
stireclerindeki/aligkanliklarindaki degisim ile iligkisinin ve
yordayict roliiniin incelenmesi amaglanmustir.

Bu ¢alismaya katilan 793 iiniversite 6grencisinin yaklasik
%1 kadindir. Yas ortalamasi 21,84+3,42 yil olan
ogrencilerin, BKI ortalamas1 22,61+3,55 kg/m?’dir.
Caligmaya katilan dgrencilerin %49,3’ii DSO &nerileri
dogrultusunda haftada 150 dakika iizerinde fiziksel
aktivite yaptigini ve %96,2’si giinliik 2 veya 3 ana 6giin
yaptigini, %10,1°1 ise ara 6glin yapmadigini bildirmistir.
Bu caligmada koronaviriis korkusu kadin &grencilerde,
erkeklere kiyasla anlamli yiiksek bulunmustur. Literatiirde
bu veriyi destekleyen ¢aligmalar mevcuttur (21,27). Baska
bir c¢alismada, kadin olmanin COVID-19 salgini
doneminde travma sonrasi stres  bozuklugu
semptomlarinin gelismesindeki en 6nemli etkenlerden biri
oldugu belirtilmigtir (28). Literatiirdeki arastirmalar
genellikle, kadmlardaki duygudurum bozukluklarina
yatkinligin daha fazla oldugunu gostermektedir (29,30).
Bu durumun, cinsiyetler arasindaki genetik, hormonal ve
evrimsel farkliliklardan kaynaklandigi diistiniilmektedir
(31). Kadinlarin olaylara daha duygu odakli bakmalari
neticesinde, deneyimledikleri olaylardan daha fazla
etkilenmeleri, koronaviriis korku diizeylerinin daha
yiiksek olmasini agiklayabilir. Diger taraftan cinsiyet
rolleri de bu bulguda etkili olabilecek bir diger faktordiir.
Kadmlarin daha narin, zayif ve savunmasiz algilanmalar1
dolayisiyla hastalanmalar1, hastalikla ilgili sikayet ve
korkularimi ifade etmeleri daha kolay olmasinin yaninda,
bu durumlar kiiltiirel olarak daha kabul edilebilirdir. Erkek
cinsiyetin rolii geregi, giic cesaret ve korkusuzlugun
atfedilmesi ile hastalikla ilgili sikdyet ve korkularini daha
az dile getirmelerine veya hastaliklar ciddi boyutlara
gelene kadar yardim istemekten kaginmalari ile
aciklanabilir. Bu nedenlere dayanarak erkekler, kronik
hastaliklar disinda, kadinlara gore daha az hasta
olduklarindan COVID-19'dan daha az korkabilir veya
cinsiyet rolleri nedeniyle korkularmi ifade etmekten
kaginiyor olabilirler.

Bu ¢alismada 6grencilerin koronaviriis korku diizeyleri ile
BKi ve kalca cevresi degerleri arasinda istatistiksel
anlamli negatif korelasyon saptanmistir. Benzer sekilde
yapilan bir ¢alisma da, bu bulguyu desteklemektedir (32).
Bu durum, BKI’ye gore zayif dgrencilerin, zayiflik imajint
stirdiirebilmek amaciyla daha kisitli beslenmeleri ve buna
bagl olarak gereksinmelerinin altinda enerji ve besin
Ogeleri almalar1 dolayisiyla hastalifa  yakalanma
risklerinin  yiiksek oldugunu disiinmeleri sonucu
duyduklar1 kaygi ile aciklanabilir. Ayni zamanda bu
durum, literatiirden saglanan ¢ikarimlar ile de COVID-19
pandemi siirecinde yasanan ruhsal problemlerin (9-12) ve
yagsam tarzinda meydana gelen degisimlerin (13-16);
beslenme aligkanliklarinda bozulma sonucunda BKI
artisina neden olabilecegiyle (17) iliskilendirilebilir.

Bu ¢alismada koronaviriis korkusu kronik hastaligi olan
bireylerde, olmayanlara kiyasla anlamli yiiksek
bulunmustur. Yapilan bir aragtirmada kronik hastalig

olanlarin %18,8’i COVID-19 salgin siirecinde kronik
hastaliklarinin seyrinden dolay1r hi¢ endiselenmedigini
bildirirken; %32,6’s1 kismen endiselendigini, %48,6’s1
endiselendigini ifade etmistir. Yine kronik hastalig
olanlarin %45,9’u salgin siirecinde kronik hastaliklarindan
dolay1 daha fazla 6liim riski altinda oldugunu diisiiniirken,
%29,8’1 bu durumu kismen diisiindiigiinii, %24,3°1 ise hig
distinmedigini belirtmistir (33). Bagka bir ¢alisma 960
birey ile yiiriitiilmiis ve kronik hastaligi olan bireylerin
COVID-19 korku diizeylerinin daha yiiksek oldugu
belirlenmistir (34). Kronik hastaligi olan kisilerin COVID-
19 korkusunun yiiksek olmasi beklenen bir bulgu olarak
degerlendirilebilir ¢iinkii siire¢ boyunca bircok bilgi
kaynagi COVID-19 enfeksiyonunun, kronik saglik sorunu
olan bireyleri daha fazla etkiledigini vurgulamis, ayrica
COVID-19 haricinde bir veya daha ¢ok kronik hastaliga

sahip olmanin, mortalite oranlarim1 artirdigt da
bildirilmistir (4).
Bu c¢alismada, koronaviriis korkusunun, beslenme

stireclerindeki degisimin %5,3’linii istatistiksel acidan
anlaml sekilde yordadigi ve koronaviriis korkusu arttik¢a
bireylerin beslenme siireclerinde %16,2°lik artis ile
degisime yonelik daha olumlu bakis acilart oldugu
belirlenmistir.  Yapilan bir ¢alismada, COVID-19
kisitlamalarinin bireylerin giinliik rutinlerini degistirmekle
kalmayarak, duygudurumlardaki degisimin (korku, endise,
iizglin olma gibi) bireyleri daha fazla basit karbonhidrat-
doymus yag igerigi yiiksek besinleri tiketmeye ve fazla
enerji almaya yonelttigi bildirilmistir (35). Destekler
sekilde, pandemi siirecinde siirekli olarak COVID-19
hakkinda gorsel veya yazili edinilen bilgilerin, bireyler
izerindeki stresi arttirarak beslenme aligkanliklarinda
ulasimui rahat, basit seker, trans yag icerigi yiiksek paketli
gidalara yonelimin arttigi gibi degisimler oldugu da
bildirilmektedir (36). Bagka bir ¢alismada, her 4
katilimcidan 3’{iniin pandemi siirecindeki kaygi ve stresin,
bireylerin beslenme aligkanliklarini ileri diizeyde anlamli
negatif etkiledigi belirtilmistir (14). Polonya’da pandemi
siirecinde besin se¢imi ile beslenme davranigindaki
degisimleri degerlendirmek amaciyla yiiriitilen bir
arastirmada, her 5 katilimcidan 2’sinin gilinlik besin
aliminda artis oldugu ve yarisimin 6giin dist atistirma
sikliginin fazlalastigi bulunmustur (15). Italya’da yapilan
bir arastirmada, katilimcilarin ¢abuk bozulabilecek sebze,
meyve gibi taze besin alimlar1 azalirken; tiiketime hazir ve
seker, tuz, yag icerigi yiiksek besinlere yonelimlerinin
arttig1 saptanmustir (10). COVID-19 pandemi siirecindeki
kisitlamalar nedeniyle kapali alanlarda kalma; uyaran
eksikligi (maruz kalma gerekliligi olan ¢evresel faktorler),
can sikintist  gibi duygusal sebeplerle bireylerin
beslenmelerindeki kontrol mekanizmalarinin
zayiflamasma yol agmustir (37). Bu durum, bireylerin
COVID-19 korkusu temelinde stres, can sikintisi,
duygudurum degisikligi gibi nedenlere baglh olarak,
beslenme aligkanliklarindaki degisimi agiklamaktadir.

Bu c¢alismada, koronaviriis korkusunun, egzersiz
stireglerindeki degisimin %3’linii istatistiksel acgidan
anlaml sekilde yordadig1 ve koronaviriis korkusu arttik¢a
bireylerin egzersiz siireglerinde %18’lik artis ile degisime
yonelik daha olumlu bakig agilar1 oldugu belirlenmistir.
Tiirkiye, Kanada, Italya ve Avusturalya yapilan
calismalar, COVID-19 pandemisi siirecinde, bireylerin
fiziksel aktivite diizeylerinin 6nemli oranda olumsuz
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yonde degistigini bildirmistir (38-41). Bu ¢alismada
COVID-19 korkusunun, bireylerde egzersiz siireglerinde
degisime yonelik olumlu bakis acist ile pozitif korelasyon
gdstermesi; katilimeilarin yaklagik yarisinin DSO &nerisi
olan haftalik 150 dakika fiziksel aktivite yapmadiklari
beyanindan yola ¢ikarak, fiziksel aktivite diizeylerinin
diisik olmasi “tutum”larina ragmen, bahsi gegen
calismalara paralel olarak sedanter bireylerin pandeminin
negatif etkilerinden daha fazla zarar gorebilmesi
“dikkati/bilinci’nde olduklarini yansitmaktadir. Keng ve
ark. (42) ¢alismasinda, farkindaligin dikkat (attentional)
ve tutumsal (attitudinal) bilesenlerinin negatif yonli
degerlendirilmesi onerilmektedir. Yani bu durum, ulusal
ve uluslararast caligmalarda da gosterildigi iizere,
bireylerin genel anlamda daha az fiziksel aktivite yapma
“tutum”unda olmalarina ragmen, sedanter yasamin
COVID-19’un negatif etkilerini arttiracagi, dolayistyla
fiziksel aktivite diizeylerini arttirma gereginin “bilinci’nde
olduklarini gostermektedir.

Bu calismada, koronaviriis korkusu arttik¢a bireylerde
yeme bozuklugu riskinde %18’lik artis oldugu ve
koronaviriis korkusunun yeme bozuklugu riski tizerindeki
degisimin %3,2’sini istatistiksel a¢idan anlamli sekilde
yordadigr goriilmiigtiir. Bu durum, yeme bozuklugu
yatkinligr olan bireylerde, duygudurum bozukluklari
prevelansinin da yiiksek oranlarda olmasina bagli olarak
ve pandemi siirecinin de bu duygudurum bozukluklarin
tetiklemesiyle birlikte, duyduklar1 endise, kaygi ve
anksiyete nedeniyle koronaviriise yakalanma korkularinin
yiiksek olmasi kisir dongiisii ile agiklanabilir (43-45). Yani
bireyler, korku ve stresle bag edebilmek igin yemeyi
stratejik bir korunma aract olarak kullaniyor olabilir veya
yeme bozuklugu riski olan bireylerde, duygudurum
bozukluklart prevelansinin yiiksek olmasina bagl olarak,
COVID-19 korkusunun da yiiksek olmasi ile agiklanabilir.
Ayrica bu c¢alismada, yeme bozuklugu egilimi ile
beslenme ve egzersiz degisim siireclerinde pozitif anlamli
korelasyonlar saptanmistir. Bu durum ise, yeme bozuklugu
egilimi olan bireylerin, pandemi siirecinde daha saglikli
olabilmek i¢in beslenme durumlarimi ve fiziksel aktivite
diizeylerini gozden gegirerek olumlu bir degisim igin
gayret icerisinde olduklarina isaret etmektedir.

SONUC

Sagliksiz beslenme, sedanter yasam (fiziksel inaktivite) ve
stresin; saglhigi fiziksel ve zihinsel diizeyde etkileyerek
yasam  kalitesini  azalttigi;  kiiresel olarak da
kardiyovaskiiler hastaliklar, diabetes mellitus gibi
endokrin hastaliklar ve obezite basta olmak iizere, kronik
hastalik morbiditesinin temel risk faktorlerinden oldugu
bilinmektedir (46). Sosyal izolasyon ve fiziksel mesafe,
bireylerin yasam aligkanliklarini 6zellikle de beslenme,
fiziksel aktivite ve uyku aligkanliklarimi etkilemistir.
Sosyal etkilesim kurmaya aligkin olan insanlarin
arkadag/aileleri ile mesafelerini  korumak zorunda
kalmalari, aniden yalniz kalmalari, kisitlamalar nedeniyle
giinliik rutinlerinin kesintiye ugramasi, medyadan siirekli
olarak COVID-19 ile ilgili haberlerin takip edilmesi
anksiyete ve stresi artirmigtir. Buradan yola ¢ikarak,
COVID-19 pandemi siireciyle bireylerin saglikli bir
sekilde bas edebilmelerini saglayacak ve hastalik riskini
azaltacak uygun tedbirler alabilmek igin, pandemi

siirecinde ortaya ¢ikan yasam tarzi degisikliklerini ve
etkilerini arastirmak énem arz etmektedir.

Bu calisma, geng yetiskinlerde koronaviriis korkusunun
beslenme ve egzersiz siireclerinde anlamli degisimlere
neden oldugunu ve yeme bozuklugu ile pozitif
korelasyonunu  ortaya koymustur. Bu  sonuglar,
pandeminin uzayan siirecinde beslenme, fiziksel aktivite
ve yeme bozuklugu gibi olasi psikolojik etkilere yonelik
almabilecek 6nlemlerin ve sekonder hastalik riskini en aza
indirmeyi hedefleyen stratejilerin belirlenmesinin ve
giiclendirilmesinin 6nemine dikkat gekmektedir.
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Evaluation of Tensile Strength of Sutures Used in Dentistry
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ABSTRACT

Aim: The aim of this study was to compare the mechanical properties of sutures used in dentistry according to different
materials in vitro.

Material and Methods: Eight 3-0 different absorbable and non-absorbable suture materials with 3-0 gauge
(Polytetraflouroethylene, polypropylene, polyester, polyglactin 910, polyglycolic acid, poliglecaprone 25,
polydioxanone, and silk) were compared in terms of mechanical strength. All sutures were tied with a simple suture
technique. Each material contained 10 samples per group, with a total sample size of 80 specimens. Failure load was
measured in N while elongation was measured in pm using a microtensile testing device. A one-way analysis of variance
(ANOVA) was used to analyze the difference in failure loads and elongation values.

Results: Polydioxanone was significantly more resistant to tensile forces among all tested materials (p<0.001) which
was followed by poliglecaprone 25, whereas polyglactin 910 presented the lowest failure load values. Although there
was no direct relationship between tensile strength and elongation values of the materials, polydioxanone demonstrated
increased elongation before failure. Additionally, polyglactin 910 indicated a significantly lower elongation capacity
among all tested materials.

Conclusion: Failure load and elongation were dependent on the suture material type. Where high tensile strength is
required, polydioxanone is an advantageous material due to its high resistance to loads and better elongation
characteristics.

Keywords: Tensile strength; sutures; mechanical tests.

Dis Hekimliginde Kullanilan Dikis Materyallerinin Cekme Direncinin Degerlendirilmesi
0oz
Amac: Bu ¢aligmanin amaci, dis hekimliginde kullanilan dikis materyallerinin mekanik 6zelliklerinin farkli materyallere
gore in vitro olarak karsilagtiritlmasidir.
Gerec¢ ve Yontemler: Sekiz adet abzorbe olabilen ve abzorbe olamayan 3-0 gauge kalinliginda (Politetrafloroetilen,
polipropilen, polyester, poliglaktin 910, poliglikolik asit, poliglekapron 25, polidioksanon ve ipek) dikis materyali
mekanik 6zellikleri agisindan karsilagtirilmustir. Biitiin dikis materyalleri basit siitiir teknigi ile baglanmistir. Her materyal
icin grup basina 10 ornek olacak sekilde, toplamda 80 ornek olarak dikisler hazirlanmistir. N cinsinden gerilme
mukavemeti ve um cinsinden uzama dahil olmak iizere mekanik 6zellikler, bir mikro gerilme test cihazi kullanilarak
Olciilmiistiir. Gruplar arasindaki uzama ve mukavemet direnci degerleri ANOVA kullanilarak istatistiksel olarak
karsilastirilmigtir.
Bulgular: Polidioksanon, test edilen tiim malzemeler arasinda ¢ekme kuvvetlerine kars1 6nemli 6l¢lide daha direngli
bulunmustur (p<0,001), bunu poliglekapron 25 takip ederken, poliglaktin 910 en diisiik kirilma yiikii degerlerini
gostermistir. Malzemelerin ¢gekme mukavemeti ile uzama degerleri arasinda dogrudan bir iliski olmamasina ragmen,
polidioksanon kirilmadan 6nce artan uzama gostermistir. Ek olarak, poliglaktin 910, test edilen tiim malzemeler arasinda
onemli 6l¢iide daha diisiik bir uzama kapasitesi gostermistir.
Sonuc¢: Basarisizlik yiikii ve uzamanin, dikis materyalinin cinsine bagli oldugu saptanmustir. Yiksek c¢ekme
mukavemetinin gerekli oldugu durumlarda, polidioksanon, yiiklere kars1 yiiksek direnci ve daha iyi uzama 6zellikleri
nedeniyle avantajli bir malzeme olarak goriilmiistiir.
Anahtar Kelimeler: Cekme direnci; dikis; mekanik testler.
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INTRODUCTION

Suture materials are used in medicine and dentistry for the
purpose of proper wound stabilization and closing in
surgical procedures. In oral tissues, factors such as the oral
flora, constant mechanical forces due to mastication,
speech, swallowing, patient habits including oral hygiene
and smoking, affect wound healing. Suturing is of critical
importance where mechanical integrity of the flaps is
required. Hence, it is essential for a suture material to have
sufficient tensile strength, high knot security and minimal
inflammatory tissue reaction for optimum healing in the
postoperative period (1).

In an ideal suture material, behaviour of the suture against
stress-strain needs to match the sutured tissue. This
behaviour is highly dependent on the physical properties
of the material, which can be classified as monofilament
and multifilament types (2). Multifilament sutures are
produced of several filaments braided or twisted together
whereas monofilament sutures include only a single strand
of the filament. The physical structure of a braided suture
provides increased tensile strength and flexibility, thus
providing an easy handling in clinical applications which
offer an advantage against monofilament sutures.
However, multifilament sutures can cause a higher
inflammatory reaction due to bacterial retention or food
debris (3). Monofilament sutures show less resistance to
the tissues when passing and harbour less bacteria, but they
must be handled carefully as they can weaken or break
when crushed by instruments (4).

Various factors are taken into consideration when a suture
material is preferred. The suture materials can be evaluated
based on different aspects, which can be classified as tissue
reactions, physical and handling characteristics. The
physical properties of a suture are determined by its
structure, diameter, elasticity and knot strength which can
affect the tensile strength of the material (2). Suture
materials tend to lose their initial strength by 70 to 80%
following their implementation (5). Therefore, initial
tensile strength is critically important as insufficient
resistance of the suture material can lead to an early suture
rupture which may cause the separation of wound edges or
flaps, hence resulting in a poorer healing. A
comprehensive understanding of the suture material is
essential in dental applications, as the success of any
surgical intervention also depends on the wound closure.
There is no ideal suture material that can compensate all
the clinical requirements. In addition, due to differences in
testing methodologies, it is not possible to compare
available results in a complete manner. Therefore, the aim
of the present study is to evaluate the mechanical
properties of eight suture materials used in dentistry under
a specific testing condition to allow an easy comparison.

MATERIAL AND METHODS

This study evaluated eight different absorbable and non-
absorbable suture materials with 3-0 gauge, commonly
used in dental surgical interventions:
polytetrafluoroethylene (PTFE, Cytoplast, Osteogenics
Biomaterials, Lubbock, USA), polypropylene (PP,
Propilen, Dogsan Inc, Trabzon, Turkey), polyester (PE,
Politer, Dogsan Inc, Trabzon, Turkey), silk (S, Silk,
Dogsan Inc, Trabzon, Turkey), polyglactin 910 (PG,
Vicryl rapid, Ethicon Inc, Somerville, USA), polyglycolic

Saglik Bilimlerinde Deger 2023; 13(2): 189-193

acid (PGA, Pegesorb rapid, Dogsan Inc, Trabzon, Turkey),
poliglecaprone 25 (PGC, Monocryl, Ethicon Inc,
Somerville, USA) and polydioxanone (PDO, Pedesente,
Dogsan Inc, Trabzon, Turkey). Properties of the materials
are given in Table 1.

Table 1. Eight suture materials and their properties

Suture material Codification Structure Composition Degredation

Polytetraflouroethylene PTFE Monofilament Synthetic Nonabsorbable
Polypropylene PP Monofilament Synthetic Nonabsorbable
Polyester PE Multifilament Synthetic Nonabsorbable

Polyglactin 910 PG Multifilament Synthetic Absorbable

Polyglycolic acid PGA Multifilament Synthetic Absorbable

Poliglecaprone 25 PGC Monofilament Synthetic Absorbable

Polydioxanone PDO Monofilament Synthetic Absorbable
Silk S Multifilament Natural Nonabsorbable

Sample Preparation

The sample size was calculated as 9 with G* Power
software (version 3.1; University of Dusseldorf,
Germany), with an effect size (d) of 1.5, a of 0.05, and 1-
B (power) of 0.80, and sample preparation is described
according to previously published study (6). Briefly, an
experimental platform consisting of two square plates with
a hole to tie the suture material was prepared for each
sample using a three-dimensional printer (Creality Ender-
3 Pro; Shenzhen Creality 3D Technology Co LT,
Shenzhen, China). The experimental setup is demonstrated
in Figure 1. All plates were tied with a simple suture
technique for all tested materials by one experienced
surgeon (AET) using a Mathieu needle holder. Surgeon’s
knot, which is constructed by an initial double-wrap
throws, plus 3 additional throws followed by one reverse
and one forward direction were used in all materials. An
additional suture was added to each group in case of loss
during testing. Ten samples were used for each suture
material group with a total sample size of 80 specimens.

Figure 1. A-D) Experimental setup from above; B-E)
Sutured plates are inserted into the testing machine; C-F)
Suture rupture after the application of tensile forces. Suture
is marked with a circle

Mechanical Test

Mechanical properties including failure load and
elongation were measured using a microtensile test
machine (MOD Dental, Esetron Smart Robotechnologies,
Ankara, Turkey). An increasing stretching force with the
speed of 5 mm/min was applied gradually. Failure load
was measured as the maximum strength the suture material
could endure without rupturing in Newton. Elongation was
determined as the total displacement shown by the suture
material before tearing under gradually delivered forces
and it was measured in pm.
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Statistical Analysis

The data were analyzed using the Kolmogorov-Smirnov
and Shapiro-Wilk tests to ensure a normal distribution.
Descriptive statistics were presented as means and
standard deviations. A one-way analysis of variance
(ANOVA) was used to analyze the difference in failure
loads and elongation values. Pairwise analyses were
performed using the Tukey HSD test. Analysis was
conducted using a statistical software (SPSS version 20.0;
IBM SPSS Statistics Inc., Chicago, IL, USA) at a
significance level of 5%.

RESULTS

Statistical evaluation of the results indicated that the
failure load highly depended on the type of material
(Figure 2). Among the tested suture materials, the highest
resistance to forces was found in PDO group with a failure
load at 60 + 3 N. This material indicated significantly
higher resistance compared to other groups (p=0.004),
which was followed by PGC (p=0.0043). The lowest
failure load, with a statistically significant difference
compared to other materials, was noted in PG and PTFE
groups, which failed at 18 + 1 N and 15 + 3 N, respectively
(p<0.001). The other suture materials PE, PGA, S and PP
showed similar values ranging between 42 and 33 N.

T 504
S 4
g 30+
T 204
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104
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PDO PE PGA PG PP PGC PTFE

Figure 2. Failure load values (in N) of the tested suture
materials (PDO, polydioxanone; PE, polyester; PGA,
polyglycolic acid; PG, polyglactin 910; S, silk; PP,
polypropylene; PGC, poliglecaprone 25; PTFE,
polytetrafluoroethylene). Similar superscript lowercase
letters (over the bars) imply no significant difference
according to Tukey’s pairwise comparisons p>0.05.

There were no knot failures with all eight suture materials.
Elongation values varied according to the tested suture
material. The greatest value for elongation at failure was
obtained with PDO (7316 + 275 um) whereas PG (1221 +
136 um) showed the lowest value, indicating a statistically
significant difference as compared to other suture
materials (p<0.001). PGA and PP indicated a similar
elongation pattern as well as S with PTFE, the prior group
with higher elongation in pm than the latter (Figure 3).
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Figure 3. Elongation values (in pm) of the tested suture
materials (PDO, polydioxanone; PE, polyester; PGA,
polyglycolic acid; PG, polyglactin 910; S, silk; PP,
polypropylene; PGC, poliglecaprone 25; PTFE,
polytetrafluoroethylene). Similar superscript lowercase
letters (over the bars) imply no significant difference
according to Tukey’s pairwise comparisons p>0.05.
DISCUSSION

The present in vitro study was designed to determine the
tensile properties of 8 suture materials used in dentistry
with a simple suture technique. A single experienced
surgeon carried out suturing procedures to limit variability.
Materials included in the current study were made of
natural or synthetic fibers, in multifilament or
monofilament structures which were both absorbable or
nonabsorbable to have a various range of suture materials
to be compared.

A simple suture technique was used as it is the most
commonly used suturing technique in oral surgical
interventions, such as periodontal or implant placement
surgeries, which can be performed easily by specialists as
well as general dental practitioners. The simple suture can
be preferred in diverse applications including closing
elevated flaps and stabilization of soft tissues in oral
region. A survey among periodontists indicated that simple
interrupted suture was chosen by the majority of the
participants for periodontal surgical procedures (7).
Therefore, this technique was chosen in the current study
for clinical relevance to most circumstances. In addition,
suture length was ended at 3 mm in accordance with
similar studies (8,9) which enabled sufficient suture length
to prevent any possible knot slippage.

Multifilament braided sutures have greater tensile strength
with higher resistance to forces, more flexibility and
increased knot security as compared to monofilament
sutures (10,11). However, various results are reported in
terms of tensile resistance of suture materials based on
physical structure. When compared with Silk and PTFE;
PGA and polyamide showed higher values for failure load,
which were both monofilament and multifilament,
indicating the structure is not a sole factor for better
performance (9). In the present study, PG, a multifilament
structured suture, demonstrated the lowest values in failure
load, indicating lower tensile performance. In a similar
study, among the suture materials PGA, PG and PGC,
before immersion, tensile strength of PGA was reported to
be greater than other groups, although there was not much
difference between the three materials (12). In the present
study, there was a significant difference between these
three materials, PGC having the highest values followed
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by PGA while PG had the least resistance. The
discrepancies between these materials can be due to
different suture sizes or brands of the materials used.
Although suture sizes in gauges give an average diameter,
suture diameters are not measured exactly in most of the
studies including the present one.

The highest tensile strength was found for PDO material
in the present study. Another study reported that among 3-
0 gauge tested sutures, PGC was stronger with a breaking
load of 71.6 N, compared to PDO suture materials with
two different brands, 50.7 N and 48.7 N respectively (13).
However, it was also found that PDO gained strength over
time when incubated in PBS. As the present study
compared the tensile strength at one point, aiming to
determine the initial highest tensile strength performance
of sutures, and without any immersion period, the results
must be evaluated with caution. In addition, tensile
strength is shown to vary among the same suture materials
with different brands possibly due to variations in
manufacturing (13, 14, 15) which can also explain the
disparities between the tensile strength of suture materials
in different publications.

On the other hand, knot configuration can play a role in the
resistance of the suture material. Abellan et al. (9) reported
that the resistance pattern of knots varies significantly
according to the suture material type, suggesting different
protocols to be used in each suture type for more clinical
efficiency. A single knot configuration was used in the
present study for standardization. Additional studies can
be conducted to determine the ideal configuration for each
suture material for clinical practice.

Mechanical forces on a suture material can cause
irreversible elongation, meaning it can keep its initial
length even though sutured tissues experience volume
changes such as swelling. When swelling ceases, sutures
can cause deformation to adjacent tissues or some plastic
sutures can be deformed by themselves with little
destruction to the tissues during swelling while getting too
wide to completely approximate the wound edges (16).
Hence, a high elongation capacity of a suture can pose both
an advantage or a disadvantage depending on the used
circumstances. Suture materials with high elongation can
stretch and compensate edema, whereas sutures with high
tensile failure loads are necessary in tissues under high
tension (17). Therefore, both elongation and tensile
strength need to be considered of a material on suture
selection as both of these qualities may not correlate. The
maximum elongation was found for PDO in the present
study. It was reported that PDO shows a high percentage
of elongation, up to 144% prior to breakage, and can lose
tensile strength by 20 weeks (18). Another study
demonstrated that 3-0 gauge PDO sutures with two
different brands have maximum extension values of 7930
pm and 8070 pm, similar to the average elongation value
found for PDO, 7315 um, in the present study. The results
indicate that PDO can show greater deformation before
breaking and can resist higher forces, rendering it a
suitable material to be used in oral tissues.

Suture materials can further be categorized due to their
ability to lose tensile strength within a time period affected
by biological activities of host tissues, as either absorbable
or nonabsorbable (19). Absorbable sutures either go under
a hydrolysis process when made of synthetic materials or

natural suture materials are digested by body enzymes.
When used in wound closure, an absorbable suture shows
a gradual decrease in tensile strength over the initial
weeks. Addition of infection to this process can also
increase loss of tensile strength in a shorter period of time
(4). Some studies indicated that absorbable suture
materials show higher tensile resistance compared to
nonabsorbable sutures (3, 9, 20). Differing reported results
suggest that not only the degradation property of suture
material is a determinant in its tensile strength, but suturing
techniques, knot configuration and filament structure are
also effective. In the present study, both absorbable and
nonabsorbable suture materials were tested, with an
absorbable suture material, PDO, showing superior tensile
properties among all groups, whereas another absorbable
suture, PG, presented the lowest failure load values. A
limitation of the present study is the lack of comparison of
these materials in terms of degradation, which was not
applicable to the present study design as immersion in
saliva was not performed. Therefore, an evaluation of the
effect of absorption profile and pH changes on the suture
tensile strength was not possible. Further clinical
considerations when using a suture material include their
resorption rate and inflammatory response. Although PDO
demonstrated superior mechanical behaviour among the
tested materials, it is reported to be a difficult suture
material for handling with poor knot security and can be
considered as a slowly absorbable suture with complete
hydrolysis extending to 6-7 months (21). The presence of
a remnant suture for lengthy periods may contribute to
prolonged inflammation in the surgical area, but a minimal
inflammatory response was reported for PDO in
comparison to nylon and PG (22), rendering this material
a valid option for its use in the oral region.

Additionally, another limitation of the study is the use of a
single size suture for the mechanical testing. According to
FDA, in order to demonstrate consistent tensile strength
retention of a suture, it is necessary to test at least the
smallest and largest suture sizes for a suture type (23).
Sutures of 3-0 gauge were chosen for the present study as
it is commonly used in oral surgery. However, sutures of
4-0, 5-0 and 6-0 gauge are also used in mucogingival
microsurgery, hence it may be beneficial in the following
studies to explore if the tested sutures can show a similar
mechanical performance with smaller diameters.

CONCLUSION

In conclusion, the tensile properties of sutures vary
depending on the material type. The results of the present
study indicated that PDO is advantageous due to its tensile
strength and higher elongation to failure with a simple
suture technique in vitro, thus making it a valuable choice
for circumstances in which high tissue retention is
essential. Mostly used in cardiovascular, general and
orthopaedic surgery, there is a lack of studies on the use of
PDO in the oral region. Although in vitro studies present
valuable information about physical properties, more
clinical studies would shed light on the benefits or
disadvantages of the use of PDO in oral tissues.

Author’s Contributions: Idea/Concept: P.E.; Design:
A.E.T.; Data Collection and/or Processing: N.M.T., P.E.,
Analysis and/or Interpretation: A.E.T., S.S.; Writing the
Article: P.E.; Critical Review: S.S.
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Pandemi Déneminde Universite Ogrencilerinin Anksiyete Diizeyi ile Sigara ve
Sosyal Medya Kullanim Aliskanhklar: Arasindaki Iliski ™

Berin TUGTAG DEMIR !, Funda KOCAAY 2, Hilal Melis ALTINTAS '

(0Y4

Amag: Bu aragtirma, COVID-19 Pandemisinin saglik alanindaki iiniversite dgrencileri {izerindeki etkisini belirleyerek,
ogrencilerin COVID-19 pademisi karsisinda yagadiklar1 anksiyete ile sigara ve sosyal medya kullanim aligkanliklar arasindaki
degisimi incelemek amaci ile yapilmistir.

Gerec ve Yontemler: Kesitsel arastirma yontemi ile yapilan bu ¢aligma, 2022-2023 egitim-6gretim yili bahar doneminde
Ankara Medipol Universitesi T1p, Dis ve Saglik Bilimleri fakiiltesinde 6grenim goren 300 kadim 251erkek 6grenci iizerinde
yapildi. Arastirmada Beck anksiyete 6lgegi, Koronaviriis Anksiyete Olcegi, Fagerstrom Nikotin Bagimlilik Testi (FNBT) ile
Sosyal Medya Bagimhlik Olgegi kullanildi.

Bulgular: Arastirmada 6grencilerin %18,1°1 pandemi 6ncesinde sigara kullanirken pandemi sonrasinda (su an) %28,1°¢
cikt1g1, %72,4’niin sigaranin COVID-19 riskini arttirdigim diigiindiikleri ve %76’ s giinde 4-6 saat sosyal medya
kullandiklar1 belirlenmistir. Tip fakiiltesi &grencilerinin anksiyetelerinin daha fazla oldugu ancak saglik bilimleri
fakiiltesindeki 6grencilerin hem nikotin bagimlilik puanlarinin hem de sosyal medya bagimliliklarinin daha yiiksek oldugu
tespit edilmistir (p<0,05). Ayrica dlgekler arasinda pozitif korelasyon oldugu, anksiyete arttikga sigara kullanimi ile sosyal
medya kullaniminda da bir artis oldugu saptanmustir (p<0,05).

Sonug¢: COVID-19 korkusunun, anksiyete ile sigara ve sosyal medya kullanimini iizerinde bir etkisi oldugu diisiliniilebilir.
COVID-19 ile birlikte hayatlarimiza giren sosyal izolasyon sonucunda 6grenciler sosyal medya ile sigara kullanimina yonelim
gosterebilir.

Anahtar Kelimeler: Pandemi; anksiyete; sigara bagimliligi; sosyal medya bagimliligi; iniversite 6grencisi.

The Relationship between Anxiety Levels and Smoking and Social Media Habits in University

Students during the Pandemic Period
ABSTRACT
Aim: In this study, the impact of the COVID-19 Pandemic on university students in the field of health was determined. The
research was conducted to examine the change between the anxiety experienced by the students in the face of the COVID-19
pandemic and their smoking and social media usage habits.
Material and Methods: This study, which was conducted with the relational research method, was carried out on 300 female
251 male students studying at Ankara Medipol University Faculty of Medicine, Dentistry and Health Sciences in the spring
term of 2022-2023 academic year. This study were used scales that Beck anxiety scale, Coronavirus Anxiety Scale,
Fagerstrom Nicotine Addiction Test (FNBT) and Social Media Addiction Scale, respectively.
Results: In the study, 18.1% of the students were smoking before the pandemic, while it increased to 28.1% after the pandemic
(currently), 72.4% thought that smoking increased the risk of COVID-19, and 76% said that they were socializing 4-6 hours
a day. media use was determined. It was determined that medical faculty students had more anxiety, but both nicotine
addiction scores and social media addictions of students in health sciences faculty were higher (p<0.05). In addition, it was
determined that there was a positive correlation between the scales, and as anxiety increased, there was an increase in smoking
and social media use (p<0.05).
Conclusion: It can be thought that fear of COVID-19 has an effect on anxiety and on smoking and social media use. As a
result of the social isolation that has entered our lives with COVID-19, students may tend to use social media and smoking.
Keywords: Pandemic; anxiety; nikotine addiction; social media addiction; university student.
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GIiRiS

Yetigkinlige gecis olarak kabul edilen 18-25 yas arasi
donem egitim, yasam diizeni ve iligkilerdeki degisiklikler
gibi istikrarsizliklar nedeniyle stresli olabilir. COVID-19
salgini ile beraber ilk alinan 6nlemler arasinda okullarin
kapatilmasi, iiniversite dgrencilerini de birgok belirsizlikle
kars1 karsiya birakarak 6grencilerde kafa karigikliklarina
ve akademik gelecekleri hakkinda endiselere neden
olmugtur (1). Dolayist ile bu durumun {iniversite
ogrencilerinde endise, depresyon ve korku gibi duygular1
tetikledigi rapor edilmistir (2). Depresyon, panik atak,
travma sonrast stres bozuklugu ve hatta intihar gibi farkli
psikiyatrik durumlarin gen¢ yas gruplarinda salginlarla
birlikte artig gosterdigi bildirilmistir (3). Salginlarda
yaslilar, ¢ocuklar, saglik ¢alisanlari, 6nceden psikiyatrik
rahatsizlig1 olanlar ve 6grenciler gibi toplumdaki belirli
gruplar digerlerine kiyasla onemli derecede psikolojik
baski ve strese maruz kalma riski altindadir(4). Salginlarin
belirli hassas gruplarin ruh sagligi tizerindeki etkileri
hakkinda bilgi toplamak halk sagliginin korunmasi ve
devamliligi igin esastir ve bu ¢iktilar pandeminin olumsuz
etkilerini azaltacak uygun miidahalelerin gelistirilmesine
yardimet olacaktir (5).

COVID-19 salgini ve beraberinde yasanan karantina
doneminde goriildii ki 6grencilerin yasadiklari akut ve
kronik stres, beklenmedik 6liimler ile birlikte aileleri i¢in
endiselenmelerine, gelecekleri i¢in kaygi duymalarina,
sosyal izolasyon sonucunda da internet ve sosyal medya
erisim siirelerinin artmast gibi birtakim sorunlarin ortaya
¢ikmasina sebep olmustur (6). Konu ile ilgili yapilan bir
meta-analiz calismada acil durumlart takiben depresif
bozukluklar gelisme olasiliginin yiiksek oldugu rapor
edilmistir. Ornegin dogal afet gibi durumlarda depresif
bozukluklarin gelismesi iki katin {izerinde bir artisla
iligkilendirilirken, SARS ve HINI gibi salgmlardan
etkilenenlerde uzun vadeli ruh sagligr sikintilar ile
baglantili oldugu belirlenmistir (7).

Sosyal medya, hernekadar bireylerin yasam kalitesini
artirsa da gesitli zararli aligkanliklarin gelismesine sebep
olarak psikolojik sorunlara zemin hazirlayabilmektedir
(8). Ozellikle internette cok fazla zaman gegiren bireylerde
algilanan yasam Kkalitesini diigiiren nomofobi gibi
teknolojiye bagli semptomlar yaygin bir sekilde ortaya
¢ikabilmektedir. Literatirde bu durumun potansiyel
olumsuz davranmislara yol agabildigi bildirilmektedir (9)
(10).

COVID-19 pandemisinin gengler iizerindeki olumsuz
etkilerinden bir digeri ise sigaraya baglama ve/veya sigara
kullanma aligkanliklari iizerine olmustur. Pandemi
doneminde yapilan c¢alismalarda pandemi sirasindaki
sosyal izolasyonun psikolojik etkilerinin sadece sosyal
medya bagimliligini tetiklemedigi aym zamanda sigara
kullaniminda artiglara yol agtig1 rapor edilmistir (11). Stres
sigara kullammminin baglamasi ve devam etmesi ig¢in
onemli bir risk faktorii olup sosyal izolasyon ve yasam
tarz1 degisiklikleri, sigara kullamimini tetikleyebilir veya
sigara kullananlarin sigara icme davraniglarini artirabilir
(12). Baz1 galismalarda pandeminin meydana getirdigi
sosyal izolasyon ve insanlardan kaginma gibi durumlar
sonucunda, psikolojik ¢okils yasadiklar1 ve yalmzlik
duygusu ile bas edebilmek i¢in sigaraya basvurduklari
ifade edilmektedir (13-15). Meksika gibi baz1 geligmekte
olan iilkelerde ise pandemi sirasinda sigaray1 birakmaya

calisanlarin sayisinda azalma oldugunu rapor etmislerdir
(16).

COVID-19 pandemisinin 6grencilerde sebep oldugu
psikolojik degisimler ile ilgili olarak sinirli sayida
arastirma mevcuttur. Salginlar ve afetler sirasinda yasanan
sorunlarin ortaya konmast hem bu olaylar sirasinda
toplumun 6nemli bir kismini olusturan genglerin sagligimin
korunmasinda hem de o&grencilerin ruh  saghgim
destekleyecek stratejilerin  uygulanmasinda  kolaylik
saglayacaktir. Bu aragtirmanin birincil amaci, 6grencilerin
COVID-19 pandemisi karsisinda yasadiklari anksiyete ile
sigara ve sosyal medya kullanim aligkanliklari arasindaki
degisimi incelemektir. ikincil olarak ise arastirmada
Ogrencilerin genel anksiyete diizeyleri ile COVID-19
anksiyetesi arasindaki iliski seviyesini incelemektir.
Ayrica sosyodemografik faktorlerin 6grencilerin genel ve
COVID-19 anksiyetleri, sigara ve sosyal medya kullanim
aliskanliklar1 {izerindeki etkileri de degerlendirmek
amaglanmistir.

GEREC YONTEMLER

Evren-Orneklem

Bu arastirma Ankara Medipol Universitesi Tip, Dis ve
Saglik Bilimleri fakiiltelerinden olmak {izere 551 &grenci
iizerinde yapilmistir. Arastirmanin evrenini Ankara
Medipol Universitesi’nde Tip, Dis Hekimligi ve Saglk
Bilimleri Fakiilteleri’nde 6grenim gormekte olan 1200
birinci ve ikinci sinif 6grencileri olusturmaktadir. Anketin

uygulandigt glin ve derste Ogrencilerin okulda
bulunmamasindan dolay1 evrenin tamamina
ulagilamamustir.

Etik Onay

Aragtirmanmin ~ yapilabilmesi i¢in Ankara Medipol

Universitesi girisimsel olmayan klinik arastirmalar etik
kurulundan gerekli izinler alinmigtir (15.08.2022/karar:
151). Bu calisma Helsinki Deklerasyonu Prensipleri’ne
uygun olarak yapilmig ve g¢alismaya  katilan
katilimcilardan “Bilgilendirilmis olur” alinmustir.
Olciimler

Arastirmada Ogrencilerin sosyodemografik 6zelliklerine
ek olarak genel anksiyete diizeylerini belirlemek igin
‘Beck Anksiyete Olgegi’, COVID-19 anksiyetesi igin
‘Koronaviriis Anksiyete Olgegi’, sigara kullanim
aligkanliklarin1 degerlendirmek icin ‘Fagerstrom Nikotin
Bagimlilik Testi” ve sosyal medya kullanim durumlarini
degerlendirmek igin ‘sosyal medya bagimlilik &lgegi’
kullanilmustir.

Beck Anksiyete Olcegi (BAO)

Aeron Beck ve arkadaslari tarafindan gelistirilmistir.
Anksiyete belirtilerinin sikligim ve siddetini 6lgmektedir.
0’dan 3’e kadar puanlanan 4’li likert tipi (“hi¢” O puan,
“hafif dlizeyde” 1 puan, “orta diizeyde” 2 puan, “ciddi
diizeyde” 3 puan) oOlgek 21 maddeden olusmaktadir.
Olgekten almabilecek en yiiksek puan 63 olup; 8-15 puan
aras1 hafif, 16-25 puan aras1 orta ve 26-63 puan arasi
yiiksek diizeyde anksiyete varligini1 gostermektedir. Beck
Anksiyete Olgeginin Tiirkce gegerlilik ve giivenilirlik
caligmasi Ulusoy ve arkadaslari tarafindan yapilmistir.
Koronaviriis Anksiyete Ol¢egi (KAO)

Lee (2020) tarafindan gelistirilen Koronaviriis Anksiyete
Olgegi COVID-19 kriziyle iliskili olas1 disfonksiyonel
anksiyete vakalarini tanimlamayi amaglamistir, Tiirkge ye
uyarlanmasi, gegerlilik ve giivenilirligi Biger ve
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arkadaglar1 (2020) tarafindan yapilmistir (Biger, 2020; Lee
vd., 2020). Koronaviriisiin yarattifit  anksiyetinin
Olciilmesinde 5 sorudan olusan 6l¢ekte 5“li Likert tipi bir
Olgeklendirme kullanilarak 1-5 arasi (1- Higbir zaman...5-
Son 2 haftada neredeyse her giin) puanlanmistir. Olgekten
5-20 aras1 puan almmaktadir. Olgekten alinan en yiiksek
puan 20'dir. 9 ve iizeri puanlar anksiyete seviyesi yiiksek
olarak yorumlanabilir

Fagerstrom Nikotin Bagimhihk Testi (FNBT)

Olgek sigaraya olan fiziksel bagimliligin derecesini
saptamak amaciyla Fagerstrom (14) tarafindan 1989
yilinda gelistirilmistir. Alti maddelik 6l¢egin Tiirkce
gegerlik ve giivenirlik calismasi 2004 yilinda Uysal ve ark.
tarafindan yapilmistir. Olgegin her bir maddesi 0, 1, 2, 3
olarak puanlanmakta ve 6l¢ekten alinabilecek puan araligi
0-10 arasinda degismektedir. Olgekten alinan puanin artisi
sigara bagimliliginin yiiksek oldugunu gostermektedir.
Olgekten alian toplam puana gore sigara bagimhligi cok
hafif (0-2 puan), hafif (3-4 puan), orta (5 puan), yiiksek (6-
7 puan) ve c¢ok yiiksek (8-10 puan) olarak bes grupta
derecelendirilmektedir (14, 15).

Sosyal Medya Bagimliik Olcegi

Sosyal Medya Bagimlihig1 Ol¢egi’nden elde edilen puanlar
bagimliligin seviyesini belirlemek amaciyla kullanilmasi
icin aralik hesaplamalar1 yapilmis ve 5°li dereceleme
Olcegine uygun olarak aralik katsayilari hesaplanmustir.
SMBO’den alinabilecek en diisiik puan 41, en yiiksek puan
ise 205’tir. En yilkksek puanin en diisik puandan
c¢ikartilmasi sonucunda elde edilen aralik uzunlugu, 6lgme
aract 5°li derecelendirildiginden dolayr 5’e boliinerek
aralik katsayilar1 elde edilmistir. Buna gore,. 41-73 arasi:
“Bagimlilik yok” , 74-106 arast: “Az bagimli” , 107-139
arasi: “Orta bagimli” , 140-172 arast: “Yiiksek bagimli” ,
173-205 arast: “Cok yiiksek bagimli”

Istatistiksel Analiz

Arastirmada elde edilen veriler SPSS (Statistical Package
for Social Sciences) for Windows 22.0 programi
kullanilarak analiz edilmistir. Verilerin
degerlendirilmesinde tanimlayict istatistikler kategorik
degiskenler icin say1 ve ylizde, sayisal degiskenler igin
ortalama + standart sapma olarak verilmistir. Verilerin
normal dagilip dagilmadigini belirlemek igin Normallik
analizi (kolmogorov smirnov ve shapiro wilk) yapilmustir.
Veriler normal dagildiklart i¢in parametrik testler (2’li
degiskenler i¢in independent t testi, 3 ve daha fazla olan
degiskenler i¢in One way Anova testi) kullanilmustir.
Olgekler arasindaki iliski pearson korelasyon analizi ile
test edilmistir. Anlamlilik diizeyi p<0,05 kabul edildi.

BULGULAR

Aragtirmaya 300 kadin (%54,4), 251 erkek (%45,6)
ogrenci dahil edilmistir. Kadin ve erkek katilim oram
birbirine yakindir. Katilimeilarm %46,6°s1 tip fakiiltesi
ogrencisi iken %30,9’nun saglik bilimleri 6grencisi
olduklar1 tespit edilmistir. COVID-19 saglik sorunu ile
iligkili olarak caligmaya saglik branslarinda egitim alan
dgrenciler c¢alismaya dahil edilmistir. Ogrencilerin
¢ogunun ikamet ettikleri yere yakin bir {iniversite tercih
etmesinden Otiiri %85,5 nin ailesinin yaninda yasadiklar1
goriilmiistir. COVID-19’dan bagimsiz olarak %28,7’lik
bir oranla katilimcilarin kiigiik bir kisminin suan sigara
kullandig1 saptanmustir. Ogrencilerin %72,4’ii sigaranin
COVID-19 riskini arttirdigim1 ve %77,0’si sigaranin

COVID-19’dan olum riskini arttidigini distindiiklerini
bildirmiglerdir. COVID-19’un direkt akcigerler izerindeki
hasarindan ve Ogrencilerimizin saglik branglariyla olan
iligkisinden dolayr boyle bir yiiksek oranin ¢ikmasi
beklenilir bir durumdur. Ayrica giliniimiizde sosyal
medyanin her alanda genis bir yelpazede yer almasindan
otiirti 6grencilerimizin %76 ‘hik gibi biyiik bir kisminin
giinde 4-6 saat sosyal medyada vakit gegirdikleri tespit
edilmistir (Tablo 1).

Tablo 1. Katilimcilarin genel 6zellikleri

n %
Cinsiyet Kadin 300 54,4
Erkek 251 45,6
Fakiilte Tip 257 46,6
Dis 124 22,5
Saglik 170 30,9
bilimleri fak
Ikamet yeri Ogrenci evi 35 6,5
Yurt 39 7,1
Aile yani A477 85,5
Pandemi Evet 100 18,1
oncesinde Hayir 451 81,9
sigara
kullanimm
Sigara Evet 158 28,7
kullanim Hayir 393 71,3
Covid gecirme | Evet 254 46,1
oykiisii Hayir 297 53,9
Sigara covid Evet 399 72,4
riskini attirir Hayir 152 27,6
m?
Sigara Evet 424 77,0
covidden Hayir 127 23,0
oliim riskini
attirir m?
Sosyal medya 1-3 saat 62 11,3
%:g}::l‘ma 4-6 saat 419 76,0
siiresi 7 sagt ve 70 12,7
tlizeri

Katilimcilarin 6lgeklerden aldiklari puanlar tablo 2’de
verilmistir. Tablo’ya gére katilimcilarin BAO ortalama
puaninin 13,48+8.86, KAO ortalama puaninin 5,56+1,10,
FNBT ortalama puaninin 3,26+3,33 ve SMBO toplam
ortalama puaninin 88,75+5,18 oldugu belirlenmistir.

Tablo 2.Katilimcilarin 6lgeklerden aldiklar1 puanlara
iliskin istatistikler puanlarin dagilim

N Minimum | Maximum | Ortalam =+
SSn

BAO 551 | 5,00 34,00 13,48+8,86
KAO 551 | 1,00 9,00 5,56+1,10
FNBT 158 | ,00 10,00 3,26+3,33
SMBO 551 | 28,00 48,00 31,4342,09
mesguliyet
SMBO 551 | 10,00 20,00 12,24+1,81
duygudurum
SMBO ¢atisma | 551 | 31,00 69,00 35,59+3,40
SMBO 551 | 6,00 18,00 9,47+2,52
tekrarlama
SMBO toplam | 551 | 83,00 147,00 88,75+5,18

SS: Standart sapma, BAO: Beck Anskiyete Olgegi, FNBT: Fagerstrém
Nikotin Bagimlilik Testi, KAO: Koronaviriis Anksiyete Olgegi, SMBO:
Sosyal Medya Bagimlilik Olgegi
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Tablo 3. Olgeklerden elde edilen puanlarin sosyodemografik dzelliklere gore degisimi Sosyodemografik degiskenler ile
Olgekler arasindaki iliski

Parametreler BAO | FNBT KAO | SMBO- SMBO SMBO SMBO SMBO
Mesguliyet duygudurum | tekrarlama catigma toplam
Cinsiyet
Erkek 8,03+3,87 4,83+3,83 5,52+1,01 30,07+2,19 11,93+2,00 11,27+1,77 37,04+3,36 90,33+5,40
Kadin 20,00+8,74 1,65+1,51 5,61£1,11 32,57+1,09 12,56+1,58 7,97+2,02 34,38+2,93 87,44+4,61
t/p 21,33/<0,001 6,82/<0,001 | 1,06/0,41 3,72/<0,001 | 17,26/<0,001 | 20,09/<0,001 | 9,94/0,19 6,78/0,41
Fakiilte
Tip (1) 12,60+8,97 2,34+3,56 5,57+1,05 31,26+1,92 12,23+1,78 9,68+2,43 34,48+2,06 87,66+3,68
Dis(2) 12,04+8,87 3,61+3,56 5,48+,98 31,37+1,91 12,14+1,75 9,40+2,54 34,37+2,04 87,29+3,70
Saglik(3) 15,86+8,24 4,32+2,59 5,61£1,25 31,75+2,41 12,34+1,89 9,21+2,55 38,16+4,31 91,48+6,80
t/p 9.30/<0,001 6,63/<0,001 | 0,49/0,61 2,99/0,05 0,43/0,64 1,82/0,16 93,66/<0,001 | 38,76/<0,001
(1-3,2-3) (1-3) (1-3) (1-3,2-3)
Ikamet
Yurt 15,00+8,64 4,05+3,20 | 5,48+121 31,69+3,34 12,00£1,74 | 9,07+2,36 354142,76 | 88,17+4,29
Ogrenci evi 17,17+8,60 4,71+3,19 6,28+/0,62 31,25+2,40 12,4242,52 9,71£2,19 36,74+2,63 90,14+4,82
Aile yani 13,09+£8,82 | 3,08+3,31 6,59+1,10 31,43+2,09 12,24+1,81 9,49+2,52 35,52+3,48 88,70+5,27
tlp 4,11/0,012 1,37/0,25 1,35/0,24 0,41/0,65 0,54/0,58 0,65/0,36 2,15/0,11 1,51/0,22
(2-3)
Sigara kullanma
Evet 14,48+8,64 - 6,88+1,43 31,39+2,52 12,27+1,87 9,71£2,53 36,20+4,24 89,58+6,73
Hayir 13,08+8,659 - 5,43£0,90 31,45+1,89 12,23+1,86 9,38+2,51 35,51£2,97 88,42+4,38
Flp 3,90/0,04 20,80/<0,001 | 3,34/0,06 2,15/0,14 1,90/0,16 7,40/0,001 5,00/0,02
Covid gegirme
Evet 18,94+9,58 - 6,48+1,11 30,36+2,35 11,55+1,84 9,69+2,12 37,11+3,63 88,64+5,58
Hayir 8,81+4,47 - 5,62+1,09 32,36+1,26 12,84+1,54 9,35+2,81 34,29+2,65 88,84+4,38
t/p 16,34/<0,001 1,78/0,05 12,67/<0,001 | 8,91/<0,001 | 1,24/0,001 10,62/<0,001 | 0,45/0,34
Sosyal medya baglanma siiresi
1-3 saat 12,61+9,08 2,50+2,82 5,87£1,06 31,24+1,97 12,14£1,79 9,62+2,55 35,95+3,37 88,96+4,83
4-6 saat 12,99+8,66 3,114£3,52 6,53+1,11 31,42+2,00 12,25+1,82 9,45+2,32 34,84+2,76 88,00+4,96
7 fazla 17,17£9,10 4,42+2,43 5,56x1,10 31,72+2,68 12,27+1,82 9,27+2,45 39,80+2,56 93,07+4,68
flp 7,14/<0,001 2,14/0,12 2,76/0,06 0,95/0,38 0,11/0,89 0,34/0,70 83,17/<0,001 | 31,84/<0,001
(1-2,3; 2-3)
(1-3) (1-2,3; 2-3)

BAO: Beck Anskiyete Olgegi, FNBT: Fagerstrom Nikotin Bagimlilik Testi, KAO: Koronaviriis Anksiyete Olgegi, SMBO: Sosyal
Medya Bagimhilik Olgegi
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Tablo 3’te Olgeklerden elde edilen puanlarm
sosyodemografik ozelliklere gore degisimi
sosyodemografik degiskenler ile dlgekler arasindaki iliski
verilmistir. Tablo’ya gore cinsiyet, fakiilte ve COVID-19
enfeksiyonu gecirme demografik  Ozellikleri ile
Olceklerden alinan puanlar arasinda anlamlilik oldugu
goriilmektedir. BAO’de kadinlarin ortalama puanlar
(2048,7), erkeklerin ortalama puanlarindan (8,03+3,87)
anlamli  diizeyde yiiksek bulunmustur (p<0,001).
Kadinlarin erkeklere gore daha irdeleyici bir yapiya sahip
olmasi anksiyete durumunda artisa sebep olabilir. FNBT
ile SMBO (tekrarlama) anket sonuglari erkeklerde
sirastyla  4,83+38 ve 11,27+1,77 olup kadinlardan
yiiksektir (p<0,001). Sigara kullanimin1 ve sosyal medya
kullamini sinirlama ve kontrol etme konusunda erkeklerin
kadinlara gore iradelerinin daha diigik oldugu
anlasilmaktadir. SMBO mesguliyet ve duygudurum
sonuclar1 ise kadinlarda 12,56+1,58 ve 11,27+1,77
ortalama puanlart ile erkeklerden daha yiiksek
bulunmustur (p<0,001). Kadinlarin erkeklere kiyasla daha
duygusal bir yapiya sahip olmasindan Otiirli sosyal
medyanin kisinin zihnini, zamanint ne derece mesgul
ettigini  sorgulayan SMBO mesguliyet ve duygusal
degisime bagli olarak genellikle olumsuz diistincelerden
bir kagis olarak sosyal medyanin kullanim diizeyini
belirmeyi hedefleyen SMBO duygudurum ortalama
puanlart  kadinlarda erkeklere gore daha yiiksek
bulunmustur. Saglik bilimleri fakiiltesindeki 6grencilerin
BAO (15,86+8,24), FNBT (4,32+2,59), SMBO ¢atisma
(38,16£4,31) ve SMBO toplam (91,48+6,80) ortalama
puanlarinin daha yiiksek oldugu belirlendi (p<0,001). Tip
ve dis hekimligi O6grencilerinin hekim olmanin ciddi
sorumlulugun farkinda olmasindan &tiiri hem bagimlilik
Olgeklerinde hem de kisinin giinliik yasaminda sosyal,
mesleki ve ailesel yagsami iizerinde sosyal medyanin
etkisini sorgulayan SMBO c¢atigma puaminda diger
fakiiltede yer alan dgrencilerin daha yiiksek puan almasi
beklenilir bir sonugtur. Sigara kullananlarin BAO
(14,48+8,64), SMBO toplam (89,58+6,73) SMBO catisma
(36,20+4,24) ve KAO (6,88+1,43) ortalama puanlarimin
icmeyenlerden daha yiiksek oldugu tespit edilmistir.

7 saatten fazla sosyal medya kullananlarin BAO, SMBO
catisma ve SMBO toplam puanlarinin daha yiiksek oldugu
tespit edilmistir (p<0,001).

Sigaranin bagimlilik yaratan ciddi bir sorun olmasi,
bagimlilik Olceklerinde sigara igenlerdeki bu yiiksek
puanlart agiklamaktadir. Stres ve anksiyete altinda
kisilerde daha fazla sigara kullanimi, strese bagli yeme
durumu, sosyal medya bagimlilig1 gibi duygusal cevaplar
gdz oOniine alindiginda sigara icenlerde de anksiyete
puanlarinin yiiksek ¢ikmast bu duruma uygun niteliktedir.
Caligma kapsaminda kullanilan 6l¢ek ve testlerin birbirleri
ile korelasyonlari incelendiginde SMBO puani ile KAO
puant arasinda pozitif yonlii zayif (r=0,26, p<0,05), FNBT
puani ile BAO puani arasinda (r=0,87, p<0,001) pozitif
yonlii yiiksek, istatistiksel olarak anlamli korelasyon
oldugu tespit edilmistir (Tablo 4).

Pandemi Oncesi ile su an sigara kullanma arasindaki farka
bakildiginda sadece Tip fakiiltesi 6grencilerinde 6nemli
oranda sigara kullanmanin artt181 tespit edilmistir (p<0,05)
(Sekill ve Sekil 2), (Tablo 5, Tablo 6).

Tablo 4. Olgek puanlar arasindaki iliski Olgek puanlari
arasindaki korelasyon

BAO KAO FNBT | SMBO
toplam
KAO r -0,023 1
p 0,587
FNBT r 0,879™ -0,013 1
p <0,001 | 0,872
SMBO |r 0,027 0,263™ -0,042 | 1
toplam
p 0,527 <0,001 0,597

BAO: Beck Anskiyete Olgegi, FNBT: Fagerstrom Nikotin Bagimlilik
Testi, KAO: Koronaviriis Anksiyete Olcegi, SMBO: Sosyal Medya
Bagimhhik Olgegi

EPandemi dncesi sigara kullanma durumu EMeveut sigara kullanma durumu

%37

%3
%30,4

SAGLIK BILIMLERI
FAKULTESI

TIP FAKULTESI Di$ HEKIMLiGi

FAKULTESI

Sekil-1. Pandemi Oncesi ve su anki durumda egitim
goriilen fakiilte ile sigara kullanma durumu arasindaki
degisim “Farkli fakiiltelerde O0grenim goéren ve sigara
kullanan  dgrenci  oranmin pandemi Oncesi  ve
giiniimiizdeki siirecte degisimi”

Tablo 5. Pandemi oncesi ve giiniimiizdeki siiregte, sigara
kullaniminda 6grenci sayisindaki degisimi

Pandemi Giintimiiz % (n)
Oncesi % (n)
Tip Fakiltesi 11,3 (29) 30,4 (70,8)
Dis Hekimligi 12,1 (15) 15 (19)
Fakdiltesi
Saglik Bilimleri 33 (56) 37 (62)
Fakdiltesi
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Tablo 6. Olgeklerden elde edilen ortalama puanlarin pandemi dncesi ve giiniimiizdeki donemde degisimi

BAO KAO FNBT SMBO- SMBO- SMBO- SMBO- SMBO-
Mesguliyet Duygudurum | Tekrarlama Catigma Toplam
Pandemi 14,88+0,32 5,58+0,33 3,69+,56 31,53+3,78 12,21£1,90 9,36+2,54 37,05+4,32 90,15+7,45
Oncesi
Mevcut durum | 14,48+0,24 5,62+0,26 3,24+,32 31,39+3,99 12,28+1,43 9,72+1,89 36,2045,78 89,59+6,78

BAO: Beck Anskiyete Olgegi, KAO: Koronaviriis Anksiyete Olgegi, FNBT: Fagerstrdm Nikotin Bagimlilik Testi, SMBO: Sosyal

Medya Bagimhlik Olgegi

100,00
90,00
80,00
7000
60,00
50,00

4000

30,00

20,00

- 3
BAO = KAO

FNBT SMBO SMBO SMBO ' SMBO ' SMBO
mesgul  duygu | tekrarl ¢atism | _topla
iyet  durum ama a m
B Pandemi dncesi sigara kullanma

1488 558 3,69
durumu

3153 1221 936 3705 | 90,15

B Mevcutsigarakullanmadurumu - 1448 562 324 3139 1228 972 3620 | 8959

B Pandemi 6ncesi sigara kullanma durumu B Mevcut sigara kullanma durumu

Sekil 2. Pandemi Oncesi ve mevcut sigara kullanma
durumu ile dlgekler arasindaki iligki Pandemi Oncesi ve
mevcut sigara kullanma durumunun Olgeklere gore
dagilim

TARTISMA

COVID-19’un etkisini azaltmaya baglamasi ile birlikte
arastirmacilar, pandeminin halk sagligi iizerindeki
potansiyel olumsuz etkilerini incelemeye yonelmis,
ozellikle genglerin bu siiregte ¢ok ciddi psikolojik sorunlar
ile yliz yiize geldiklerinden dolayr derin endise
duyduklarimi rapor etmislerdir (17-19) Bu arastirmada,
ogrencilerin  hafif diizeyde anksiyete yasadiklari,
koronaviriis anksiyetelerinin olmadigt yada Onemsiz
derecede oldugu, nikotin bagimliliklarinin hafif diizeyde
ve sosyal medya bagimliliklarinin ise diisiik seviyede (az
bagimli) oldugu tespit edildi.

Sosyodemografik  faktér sonuglarina  bakildiginda,
arastirmamizda kadinlarin erkeklerden daha fazla kaygi
yasadiklari, erkeklerin ise nikotin ve sosyal medya
aliskanliklarinin kadinlardan daha faza oldugu, saglik
bilimleri 6grencilerinin anksiyetelerinin daha yiiksek ve
sigara kullanan Ogrencilerde hem anksiyete hem
koronaviriis anksiyetesi hem de sosyal medya
bagimliligmin daha fazla oldugu belirlendi. Literatiirde
genclerin ¢ogunlugunun 1-3 saat arasinda sosyal medyada
vakit gegirdikleri, erkeklerin kadinlardan daha fazla sosyal
medya bagimlist olduklar1 ve ailesinin yaninda yasayan
gengler ile sigara kullananlarda sosyal medya
bagimliligmin  ya da wuzun siireli sosyal medya
kullaniminin daha fazla oldugu rapor edilmistir (20,21).
Akundi ve ark. (22), Sosyal siteleri giin i¢inde sik kullanan
Ogrencilerin daha fazla anksiyete yasadiklarini ifade
etmislerdir. Biz aragtirmamizda da benzer sonuglara

ulastik. Ancak biz, genglerin %76 nin gilinde 4-6 saat
sosyal medya kullandiklarrm ve SMBO catisma
puanlarinin 1-3 saat kullananlardan daha fazla oldugunu
tespit ettik. Ayran ve ark. (11), erkeklerde nikotin
bagimlilig1 olasiligi kadinlara gore daha yiiksek ancak
kadinlarin  da  daha fazla kaygi yasadiklarim
bildirmislerdir. Yakar ve ark. (24), COVID-19 pandemisi
sirasinda kadin tip 6grencilerinin erkeklere gore daha fazla
kaygi yasadiklarini ancak erkeklerdeki sigara kullaniminin
daha yiiksek oldugunu bildirmislerdir. Wu et al. (25),
ayrica Cinli kadin {iniversite 6grencilerinin COVID-19
pandemisi sirasinda erkeklerden daha fazla kaygi
yasadiklarin1 rapor etmislerdir. Kadinlar ve erkekler
arasindaki genetik duyarlilik, hormon ve kortizol

seviyeleri gibi fizyolojik farkliliklar nedeniyle kadinlar
erkeklere gore daha duygusaldir (14). Bu farkliliklar
nedeniyle, kadinlar erkeklere gore strese ve aciya karsi
daha savunmasiz olduklarindan daha fazla iiziintii ve kaygi
yasayabilirler. Erkeklerinde de yasadiklari sikintilari
sigara veya sosyal medyada vakit gecirerek atmaya
calistiklarin1 diisiinmekteyiz. Ayrica literatiirde ailelerinin
yaninda kalan ogrencilerin pandemiden daha az
etkilendikleri ifade edilmektedir (26-28). Bizim
aragtirmamizda da yurtta kalan &grencilerin aile evinde
yasayanlara gore daha fazla anksiyete yasadiklari ortaya
cikti. Yurtta kalan Sgrencilerin pandemi sartlarina ek
olarak ailelerinden uzak olmalar1 daha fazla anksiyete
yasamalarina sebep olabilir.

Pandemi, endiseler, depresyon ve ikincil travma gibi
zihinsel saglk tizerindeki zararlar da dahil olmak iizere
viriisiin  belirli goriinmez zararlarin1 belirlemek igin
hayatlarimiza  biiyiik  zorluklar  getirdi.  Yapilan
caligmalarda salgin ve saglik krizinden sonra depresyon,
anksiyete belirtilerinde 6nemli oranda artig oldugu, ikincil
travma gibi gizli hasarlar1 ortaya ¢iktig1 ve toplumlarda ki
depresyon-anksiyete oraminda %10-25 arasinda artis
oldugu rapor edilmistir (27,29). Bizim arastirmamizda
Ogrencilerin koronaviriis anksiyetesinin énemli derecede
olmadig1 ancak genel anksiyetelerinin hafif diizeyde olugu
belirlendi. Calismamizin orneklemini olusturan
ogrencilerin 2022-2023 egitim-6gretim yilinda egitim
aldiklar1 g6z ontline alindiginda, COVID-19’un 2020
yilinda baslamasindan yana gecen siire ile 6grencilerin bu
yeni yasam kosullari1  benimsemesinden kaynakli
anksiyete diizeylerinin diisiik oldugunu disiinmekteyiz.
COVID-19 pandemisi nedeniyle Hindistan’da evde kalan
iiniversite diizeyindeki 6grencilerin ruh sagligi durumunun
degerlendiren Majumdar ve ark., 6grencilerin %4.32'si
hafif, %72.7'sinin orta seviyede anksiyete yasadiklarini ve
bu o6grencilerin pandemi doneminde sosyal medyayi
kullananimu ile sigara igme aligkanligini artirdigini ve bu
durumun Ogrencilerin ruh saghigt dengesizliklerini
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artirdigim bildirmislerdir (27). Ayran ve ark., pandemi
déneminde iiniversite dgrencilerinde %51, Rahmanov ve
ark., %72, Zhao ve ark. ise %24 kaygi orami
bildirmislerdir ~ (11,30,31).  Arastirma  grubundaki
genclerde sosyal medya kullaniminin bu kadar yiiksek
olmasmmin  pandemi  doneminin  vermis  oldugu
aligkanliklardan kaynaklandigini, pandemi dénemindeki
zorunlu sosyal izolasyonun gencglerde aligkanlik haline
geldigini digiinmekteyiz.

COVID-19 ile ilgili duygusal tweet'ler ve sosyal medya
haberleri "duygusal durumlarin baskalarina aktarilmasi ve
ayn1 duygular paylasanlarla ayni duygular1 yasamalarina
yol agmast" olarak tanimlanan bulasict paradigmaya
dayali olarak kaygi ve depresyon duygularini artirabilir
(32). Ancak konu ile ilgili yapilan g¢alismalarda sosyal
medya kullanmanin bireyleri kismen yalmzliktan
kurtararak depresyone girmelerini engelledigi
bildirilmektedir (4,33). Cauberghe ve ark., (34) genglerin
pandemi ile aktif olarak yiizlesmek i¢in sosyal medyay1 ve
sigara kullanma egilimine gittikleri, bu durumun onlarin
sikintt ve endise duygularini bir dereceye kadar rahatlatip
mutluluk duygularini artirdigini ifade etmektedirler. Fakat
sosyal medya kullaniminin genglerde hizla bagimliliga
doniistiigli ve hem olumsuz davraniglar sergilemeye
basladiklart hem de akademik basarilarmin distiigii ¢ok
sayidaki ¢alismada rapor edilmistir (24,29,35,36). Bizde
pandemi ile birlikte genglerde sosyal medya kullanim
aliskanliklarinin  bagimliliga doniisme igin bir zemin
olusturdugunu diisiinmekteyiz.

COVID-19'un ortaya ¢ikisi genglerin yalmzlik, 6liim ve
hastalik gibi birgok duyguyu yogun bir sekilde
yagamalarina ve bu durumdan kagmak igin ise asir1 sosyal
medya ve sigara kullanimi gibi durumlarin ortaya
¢itkmasina neden olmustur. Ancak COVID-19 ve sigara
arasindaki fizyolojik iliskiden dolay: sigara kullaniminin
pandemiden nasil etkilendigi ile ilgili bir fikir birligi
bulunmamaktadir. Konu ile ilgili yapilan ¢aligmalarin
bir¢ogunda sigara kullaniminda artig oldugu bildirilmis
iken Al Ghadban ve ark. (37), katilimcilar1 %3’nde sigara
icmede azalma oldugunu, bir bagka bir c¢aligmada ise
katilimcilarin dortte birinin sigara kullanimint azalttigi
daha da 6nemli olarak tigte birinden fazlasinin birakmaya
motive olduklar ifade edilmistir. Universite 8grencilerinin
sigara  bagimliliklarinin  arastirlldigit  ¢aligmalarda
ogrencilerin %50-75 oraninda nikotin bagimlisi olduklar
ve bu oranin erkeklerde daha fazla goriildiigi rapor
edilmistir (3,22,31,38). COVID-19 Sirasinda Depresyon,
Anksiyete ve Stres: Avustralyali Yetigkinlerde Fiziksel

Aktivite, Uyku, Titin ve Alkol Kullanimindaki
Degisiklikleri arastiran Stanton ve ark. (36), Katilimcilarin
neredeyse  %93'inin  COVID-19  pandemisinin

baslangicindan bu yana sigara igme durumunda herhangi
bir degisiklik veya olumlu bir degisiklik (disiis)
olmadigint bildirmiglerdir. Bizim arastirmamizda da
pandemi Oncesi ile giiniimiiz kiyaslamasinda genglerin
sigara aligkanliklarinda 6nemli bir degisiklik olmadig:
sadece Tip fakiiltesi 6grencilerinde sigara kullanimlarinda
art1s oldugu belirlendi.

Bu arastirma, kiiresel bir saglik krizi goriiniimiinde
genglerin olumsuz aligkanliklara yoénelimlerinin ortaya
¢iktigini ve anksiyete yasama ihtimallerinin artabilecegini
ortaya koymustur. Bir pandemi veya salgin durumunda
toplumsal olarak standart bir 6nlem almak zordur. Siradan

yontemlerle basa ¢ikmak, yeni stres faktorleriyle basa
c¢ikmaya yardimci olabilirken, bazi insanlar kati bir
dayaniklilik duygusunu giiclendirmeye ¢alisabilir.

Sosyal medya bagimliligi ile koronaviriis anksiyetesi
arasinda pozitif ayni sekilde nikotin bagimlilig1 ile
anksiyete arasinda da yine pozitif iliski vard.
Bulgularimiz tiniversite 6grencilerindeki anksiyete, sigara
ve sosyal medya kullanma aligkanliklarimin cinsiyete,
egitim goriilen boliime, ikamet ettigi yere, sigara kullanma
durumuna ve sosyal medya kullanma siiresine gore
degistigini ortaya koymustur. Afet sonrasi Onceki
arastirmalardan alinan dersler, pandeminin daha kétii ruh
saglig1 etkilerini azaltmak i¢in sigara ve sosyal medya
bagimlilig1 gibi durumlara karsi erken miidahalenin goz
ardi edilmemesi gerektigini gdstermektedir.
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Applying to the Child Psychiatry Outpatient Clinic in Diizce
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ABSTRACT

Aim: In our study, it was aimed to examine the sociodemographic characteristics, symptoms, psychiatric disorders of
children and adolescents who applied for the first time to a university hospital child and adolescent psychiatry outpatient
clinic.

Material and Methods: The files of 724 children and adolescents who applied to our outpatient clinic were reviewed
retrospectively. 211 patients evaluated for the first time in our outpatient clinic were included in the study.
Sociodemographic characteristics, first admission complaints, psychiatric diagnoses and treatments of the patients were
evaluated.

Results: The mean age of the patients included in the study were 9.90+4.07 years. It was determined that 117 (55.5%) of
the patients had a previous psychiatric diagnosis. The most common complaints at presentation were attention
deficit/hyperactivity (45%), irritability (20.4%), and fear-anxiety (15.2%). It was determined that 191 (90.5%) of the
patients had at least one psychiatric disorders and 49 (23.2%) had at least two psychiatric disorders. The most common
psychiatric disorders were ADHD (54.9%), AD (20.4%), BD (10.4%) and MDD (8.3%). It was determined that 46% of
the patients received psychiatric treatment, and methylphenidate (62.9%) was the most common use.

Conclusion: In our study, the most common complaint of the patients was attention deficit/hyperactivity, and the most
common diagnosis was ADHD. Our results are similar to other studies. The presence of comorbidity increases the severity
of the disorders and causes serious deterioration in psychosocial functionality. Diagnoses between genders and
comorbidities should be carefully evaluated in patients applying to child and adolescent psychiatry.

Keywords: Child and adolescent psychiatry; diagnoses; sociodemographic characteristics; symptoms.

Diizce Ili’nde Cocuk ve Ergen Psikiyatri Poliklinigine Basvuran Cocuk ve Ergenlerin
Sosyodemografik ve Klinik Ozellikleri

(0V4

Amag: Calismamizda, bir tiniversite hastanesi ¢ocuk ve ergen psikiyatrisi poliklinigine ilk kez bagvuran ¢ocuk ve
ergenlerin semptomlari, psikiyatrik tanilari ve sosyodemografik 6zelliklerinin incelenmesi amaglanmustir.

Gere¢ ve Yontemler: Poliklinigimize bagvuran 724 cocuk ve ergenin dosyalart geriye doniik olarak tarandi.
Poliklinigimizde ilk kez degerlendirilen 211 hasta ¢alismaya alindi. Hastalarin sosyodemografik ozellikleri, ilk gelis
sikayetleri, psikiyatrik tanilar1 ve tedavileri degerlendirildi.

Bulgular: Calismaya alinan hastalarin yas ortalamasi 9,9044,07 yil idi. En sik bagvuru sikayetleri dikkat
eksikligi/hiperaktivite (%45), sinirlilik (%20,4) ve korku-kaygi (%15,2) olarak bulundu. Olgularin 191 (%90,5)’nde en az
bir psikiyatrik tani, 49 (%23,2)’unda en az iki psikiyatrik tan1 oldugu saptanmistir. En sik goriilen psikiyatrik bozukluklar
dikkat eksikligi hiperaktivite bozuklugu (%54,9), anksiyete bozuklugu (%20,4), davrams bozukluklar1 (%10,4) ve major
depresif bozukluk (%38,3) idi. Olgularin %46’sinin psikiyatrik tedavi aldigi, en sik metilfenidat (%62,9) kullanim1 oldugu
saptanmuigtir.

Sonu¢: Calismamizda hastalarin en sik bagvuru sikayeti dikkat eksikligi/hiperaktivite, en sik aldigi tanm1 DEHB
bulunmustur. Sonuclarimiz yapilan diger ¢aligmalarla benzer niteliktedir. Estan1 varlig1 hastaligin siddetini artirmakta ve
psikososyal islevsellikte ciddi bozulmalara sebep olmaktadir.
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Anahtar Kelimeler: Cocuk ve ergen psikiyatri;
sosyodemografik 6zellikler; semptomlar; tanilar.

INTRODUCTION

Epidemiological studies investigating the prevalence of
childhood psychiatric disorders in the world have shown
that psychiatric disorders are seen in approximately 13%
of children and adolescents (1). Psychiatric disorders can
significantly impair the familial, social and academic
functionality of individuals. Loss of functionality due to
psychiatric disorders can adversely affect the adulthood of
children and adolescents (2). The first symptoms of many
psychiatric disorders begin in childhood or adolescence,
and delayed diagnosis, follow-up and treatment of these
disorders has been associated with poor prognosis.
Therefore, it is important to make psychiatric evaluations
in childhood and adolescence and to regulate treatments
(3,4). However, in our country, it is observed that there is
not enough interest in child and adolescent psychiatry,
families are reluctant to take their children to child and
adolescent psychiatry outpatient clinics, or they refer to
child and adolescent psychiatry outpatient clinics long
after the symptoms develop (5). On the other hand, timely
and appropriate evaluation of psychopathologies detected
in this period and arranging treatments will prevent future
problems (6).

The conditions that cause psychiatric disorders in children
and adolescents, clinical symptoms and the way they apply
to the outpatient clinic differ both between countries and
within countries themselves. Regional, religious, cultural
and language-related differences can be effective in the
evaluation and treatment processes of accompanying
problems (7).

Psychiatric disorders observed in children and adolescents
aged 1-17 years may differ between cultures. Studies that
determine the environmental factors that may affect the
development of psychiatric disorders in children and
adolescents and investigate the prevalence and distribution
of psychiatric disorders will contribute to the identification
of areas that require treatment and to take necessary
preventive measures (8).

In our study, it was aimed to investigate the
sociodemographic characteristics, presentation
complaints, psychiatric  disorders and treatment

distributions of the patients aged 1-17 years who applied
to the Child and Adolescent Psychiatry outpatient clinic of
Diizce University Faculty of Medicine. Our study is the
first to retrospectively examine the sociodemographic
characteristics of the cases who applied to the child and
adolescent psychiatry outpatient clinic in Diizce.

MATERIAL AND METHODS

In our study, the files of 724 children and adolescents aged
1-17 who applied to Duzce University Faculty of Medicine
Child and Adolescent Psychiatry outpatient clinic between
November and December 2021 were evaluated
retrospectively. Among the scanned cases, 211 patients
who applied to our clinic for the first time were included
in the study. Sociodemographic characteristics of the
patients, family characteristics, admission complaints,
psychiatric diagnoses and treatments obtained as a result
of the evaluation according to DSM-5 diagnostic criteria
were evaluated. This study was approved by Diizce

University Faculty of Medicine Non-Invasive Clinical
Research Ethics Committee (dated 18.10.2021 and
protocol number 2021/215).

Statistical Analysis

Descriptive statistics are given as meantstandard
deviation, minimum-maximum for numerical variables,
and numbers and percentages for categorical variables.
Categorical variables were analyzed with Pearson chi-
square, Fisher's exact or Fisher-Freeman-Halton tests,
depending on the expected value rule. Statistical analyzes
were made with the SPSS v.22 package program and the
significance level was taken into account as 0.05.

RESULTS

In this study, the files of 211 patientss who applied to our
clinic for the first time were reviewed retrospectively. The
mean age of the subjects participating in the study was
9.9044.07 years. The number of girls participating in the
study was 88 (41.7%) and the number of boys was 123
(58.3%) (Table 1).

The mean age of the mothers of the patients was
38.17+6.51 years, and the mean age of the fathers was
41.74+6.88 years. While 28 (13.3%) of the mothers and 34
(16.4%) of the fathers were university or college
graduates, 79 (37.4%) of the mothers and 61 (29.5%) of
the fathers were primary school graduates. It was
determined that 39 (18.5%) of the patients were an only
child in the family. There were a family history of
psychiatric illness in 89 (42.2%) of the patients. It was
determined that 30 (14.2%) of the patients had other
known chronic diseases, and they were diagnosed with
epilepsy most frequently (23.3%). The results are shown
in Table 1 in detail.

It was found that 117 (55.5%) of the patients evaluated had
previously applied to a child and adolescents psychiatry
outpatient clinic. The most common complaints in the
patients included in the study were attention
deficit/hyperactivity (45%), irritability (20.4%), fear-
anxiety (15.2%), and speech delay (5.7%). As a result of
the psychiatric examination, it was determined that 191
(90.5%) of the patients had a psychiatric disorder. It was
determined that 49 (23.2%) of the patients had at least two
psychiatric diagnoses. The most common psychiatric
disorders were attention deficit and hyperactivity disorder
(ADHD) (54.9%), anxiety disorders (AD) (20.4%),
behavioral disorders (BD) (10.4%), and major depressive
disorder (MDD) (8.3%). It was found that 112 (53.1%) of
the patients received psychiatric pharmacotherapy. The
most commonly used psychiatric drugs were found to be
methylphenidate (61.6%), antipsychotic (18.7%) and
selective serotonin reuptake inhibitor (SSRI) (19.6%). The
results are shown in Table 2 in detail.

The distribution of the patients' complaints and psychiatric
diagnoses by gender is shown in Table 3. When the
complaints were evaluated, it was found that the
complaints of irritability (26.1%) and fear-anxiety (19.3%)
were higher in girls, while the complaints of attention
deficit/hyperactivity (35.2%) and speech delay (7.3%)
were found to be higher in boys. No statistically significant
difference was found between girls and boys when their
complaints were evaluated.
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patients and their families

Features (n=211) %
Age (years), mean+SD [min-max] 9.90+4.07 [1-17] -
Sex
Girls 88 41.7
Boys 123 58.3
Place of residence
Village 13 6.2
District 97 46.0
Province 101 47.9
School status
No 18 8.5
Preschool 15 7.1
Primary school 79 374
Secondary school 54 25.6
High school 45 21.3
Father’s age (years), mean+SD [min-max] 41.74+6.88 [27-65] -
Farher’s education (n=207)
Iliterate 1 0.5
Primary school 61 295
Secondary school 35 16.9
High school 76 36.7
University 34 16.4
Mother’s age (years), mean+SD [min-max] 38.1746.51 [23-55] -
Mother’s education
Iliterate 3 14
Literate 1 0.5
Primary school 79 374
Secondary school 34 16.1
High school 66 31.3
University 28 13.3
Presence of Parental Kinship
Yes 25 11.8
No 186 88.2
Cohabitation of parents,
Together 172 815
Married but living separately 8 3.8
Mother/Father died 6 2.8
Divorced 25 11.8
Number of siblings
Only child 39 18.5
2 children 92 43.6
3 children and more 80 37.9
Family type
Core 170 80.6
Large 41 194
Birth Complication
Yes 29 13.7
No 182 86.3
Smoking during pregnancy
Yes 38 18.0
No 173 82.0
Parental psychopathology
Yes 89 422
No 122 57.8
Presence of other known chronic disease
Yes 30 14.2
No 181 85.8
Diagnosis of chronic disease
Epilepsy 7 23.3
Cerebral palsy 3 10.0
Diabetes mellitus 3 10.0
Other 17 56.7

SD: standard deviation
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Table 2. Patients' complaints at admission, psychiatric diagnoses and treatments

Features n %
Previous Child Psychiatry Application History
T\ﬁ)s 117 55.5
94 445
Application complaint
Irritability 43 204
Attention defisit/hyperactivity 95 45.0
Fear-anxiety 32 15.2
Speech delay 12 5.7
Other 29 13.7
Psychiatric diagnosis status
Yes 191 90.5
No 20 9.5
Psychiatric disorders (n=191)
ADHD 105 54.9
ASD 9 4.7
ODD 2 1.0
BD 20 10.4
Speech Disorders 7 3.6
AD 39 20.4
PTSD 3 15
ocD 3 15
Social phobia 2 1.0
MDD 16 8.3
Tic disorders 5 2.6
Enuresis 1 0.5
SLD 10 5.2
ID 8 4.1
Others 10 5.2
Status of psychiatric comorbidity
Yes 49 23.2
No 162 76.8
Treatment method
Follow-up 84 39.8
CBT 15 7.1
Pharmacotherapy 97 46.0
CBT+pharmacotherapy 15 7.1
Type of treatment used (n=112)
Methylphenidate 69 61.6
antipsychotic 21 18.7
Atomoxetine 3 2.6
SSRI 22 19.6
Other 3 2.6

ADHD: attention deficit and hyperactivity disorder, AD: anxiety disorders, BD: behavioral disorders, MDD: major depressive disorder, ODD:
oppositional defiant disorder, PTSD: post traumatic stress disorders, OCD: obsessive compulsive disorder, SLD: specific learning disorders, ID:
Intellectuel disability, CBT: Cognitive Behavioral Therapy, SSRI: Selective Serotonin Reuptake Inhibitor

Table 3. Distribution of patients' complaints and psychiatric diagnoses according to gender

Girls (n=88) Boys (n=123) P value

Application complaint (%)

Irritability 23 (26.1) 20 (16.3)

Attention defisit/hyperactivity 31 (35.2) 64 (52.0)

Fear-anxiety 17 (19.3) 15 (12.2) 0.054

Speech delay 3334 9(7.3)

Other 14 (15.9) 15 (12.2)
Psychiatric diagnosis status (%)

Yes 79 (89.8) 112 (91.1) 0.754

No 10 (10.2) 11 (8.9) )
Psychiatric disorders, (n=79 vs 112) (%)

ADHD 33 (41.7) 72 (64.2)

ASD 0(0.0) 9(8.0)

BD 6 (7.5) 14 (12.5)

AD 23 (29.1) 16 (14.2) <0.001

MDD 13 (16.4) 3(2.6)

Other 20 (25.3) 31 (27.6)

ADHD: attention deficit and hyperactivity disorder, ASD: autism spectrum disorder, AD: anxiety disorders, BD: behavioral disorders, MDD: major
depressive disorder
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Psychiatric disorders were diagnosed in 89.8% of the girls
and 91.1% of the boys (p>0.05). The diagnoses of AD and
MDD in girls were statistically significantly higher than
boys (p<0.001). The diagnoses of ADHD, autism spectrum
disorders (ASD) and BD were found to be statistically
significantly higher in boys than in girls (p<0.001). Other
psychiatric disorders were not included in the statistical
evaluation since they were found to be less in numbers in
girls and boys.

DISCUSSION

In studies evaluating the patients who applied to the child
and adolescent psychiatry outpatient clinic in Turkey, it
was shown that 60.2%-66.9% of the patients were boys. In
a study conducted in Tekirdag in 2019, it was shown that
the rate of boys was 58.2% (9). In a study conducted in
Spain, it was found that 53.2% of the patients admitted to
the child and adolescent psychiatry clinic were boys (10).
In another study conducted in the USA, it was found that
60.8% of the patients were boys (11). In our study, it was
found that boys (58.3%) were more common in patients
who applied to our outpatient clinic. Our results support
the literature in this respect. The reason for the high
number of boys is thought to be that neurodevelopmental
disorders such as ASD and ADHD are more common in
boys than girls.

In a study conducted in Trabzon, it was reported that
6.42% of the patients who applied to the child and
adolescent psychiatry outpatient clinic were only children
(12). In another study conducted in Izmir, it was shown
that 33.4% of the patients were only children (13). In
another study conducted in Isparta, 20.4% of the patients
were found to be an only child (14). In our study, it was
found that 18.5% of the patients were only children. The
reason for the differences between previous studies may be
the different times, geographical regions and cultural
structures of the studies.

In a study conducted in Trabzon, it was determined that
51% of the mothers and 52% of the fathers of the patients
who applied to the child and adolescent psychiatry
outpatient clinic were primary school graduates (12). In
another study conducted in Isparta, it was shown that
47.8% of the mothers were primary school graduates and
57.4% of the fathers were high school and university
graduates (14). In our study, it was determined that 37.4%
of the mothers were primary school graduates and 36.7%
of the fathers were high school graduates. The reason for
this difference between the studies may be the socio-
cultural characteristics of the provinces where the study
was conducted and the time period in which the study was
conducted.

Genetic transfer is at the forefront in the development of
psychopathology in children with parental
psychopathology. In addition, problematic parent-child
relationship, parent conflict and early life stress increases
and the risk of developing psychopathology in children
increases. Children with psychopathology in their parents;
neglect, risk of abuse, attachment problems, social,
internal pulse/outdoor disorders, cognitive and physical
problems are higher (15). As a result of our study, 42.2 %
of the patients were diagnosed with psychopathology in
their parents. The presence of psychiatric disorders in

parents may pose a risk for psychiatric disorders
developing in childhood.

In a study evaluating patients who applied to the child and
adolescent psychiatry outpatient clinic, the complaints at
presentation were reported as irritability, attention
deficit/hyperactivity, speech delay, and fear/anxiety,
respectively (16). In our study, the most common
complaints of patients who applied to our outpatient clinic
for the first time were found to be attention
deficit/hyperactivity and irritability. Our results are also
compatible with the results of other studies conducted in
Turkey (13,17,18).

The most common diagnoses of patients admitted to the
child and adolescent psychiatry clinic were ADHD,
behavioral disorders, adjustment disorders, depression and
anxiety disorders (19). In another study, ADHD,
depression and anxiety disorders were determined most
frequently (11). In studies conducted in various regions of
our country, it was determined that those who applied to
the child and adolescent psychiatry clinic were most
frequently diagnosed with ADHD (9,17,20). Similarly, in
our study, ADHD was found to be the most common
diagnosis in patients who applied to the child and
adolescent psychiatry clinic. ADHD diagnosis is followed
by AD, BD and MDD diagnoses, respectively. In this
respect, our results are consistent with the literature.

In a study comparing the distribution of diagnoses between
genders in patients who applied to a child and adolescent
psychiatry clinic, it was reported that depression and
anxiety disorders were more common in girls, and
expression disorders such as ADHD, oppositional defiant
disorder (ODD), and BD were more common in boys (21).
In our study, the diagnosis of anxiety disorder and
depression was higher in girls and ADHD in boys, which
is consistent with the literature. However, when the
patients who applied to the outpatient clinic were
evaluated, it was found that ADHD was the most common
diagnosis in both girls and boys. This result is compatible
with the results of some studies conducted in Turkey.
(17,20) In conclusion, it can be thought that the
distribution of diagnosis in girls who applied to the child
and adolescent psychiatry outpatient clinic started to
change over time.

In a study conducted in our country evaluating the
treatment methods used in patients who applied to the
outpatient clinic, it was shown that the combination of
psychotherapy and psychopharmacological treatments was
the most frequently preferred method in the treatment of
cases (9). In our study, psychopharmacological treatment
was the most commonly used method. The reason why the
psychotherapy method is used less is considered to be
insufficient outpatient conditions, high patient density in
our outpatient clinic, and limited time allocated to patients.
The fact that our study is a retrospective file scan, therefore
data loss cannot be avoided, that it is a cross-sectional
study and covers a short period of two months prevents the
results of our study from being generalizable. Since many
different scales were used in the evaluation of the patients,
the scales could not be evaluated. These situations
constitute the limitations of our study.
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CONCLUSION

In conclusion, in our study, it was found that males were
more common than females in patients who applied to the
child and adolescent psychiatry outpatient clinic.
Psychiatric comorbidity was found in approximately one
fourth of the patients. It has been shown that
neurodevelopmental disorders such as ADHD and ASD
are more common in boys. Although ADHD was
diagnosed most frequently in girls, AD and MDD were
shown to be more common than boys. It was determined
that 14.2% of the patients had other known chronic
diseases. For this reason, it is important that experts from
different disciplines work in cooperation during the
diagnosis and treatment process of the cases. Our findings
will be beneficial in terms of revealing the most common
symptoms and diagnoses according to gender in the child
and adolescent psychiatry outpatient clinic and
understanding the regional differences in organizing the
services provided in the outpatient clinic.
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ABSTRACT

Aim: In this study, we aimed to evaluate the frequency of pancreatic enzyme elevations in COVID-19-infected patients
and to examine the effect on disease severity.

Material and Methods: A total of 1249 patients who hospitalized with COVID-19 infection were included. The
frequency of pancreatic enzyme elevations and the effect on disease severity in patients infected with COVID-19 were
investigated.

Results: The pancreatic enzyme elevations (amylase/lipase or both) were detected in 32 of 1249 patients (incidence
2.96%). 32 cases with a mean age of 64.97+5.63 years were included in this study. 30 (93.75%) of the cases were men’s
gender. 31 (96.87%) of them had elevated amylase levels, 26 (81.25%) had elevated lipase levels and 25 (78.12%) of
them had elevated both amylase and lipase levels. Only 10 (31.25%) of them tested radiological for acute pancreatitis
(AP) and there was no radiological finding compatible with AP in any of the limited numbers of abdominal
computerized tomography scans performed. 18 (56.25%) of the patients were transferred to the intensive care unit due
to clinical worsening and mortality developed in 13 (40.62%) patients. The mean age of the deceased cases was 66.4+6.6
years and there was no statistically significant difference between deceased and survived COVID-19 patients (>0.05).
Conclusion: The median lymphocyte count was lower, and the median AST, ALT, and lipase levels were higher in the
deceased group. Perhaps close clinical follow-up of patients with pathological findings in these values and radiological
imaging, if necessary, may be beneficial in the method of the disease.

Keywords: COVID-19; disease severity; pancreatic enzyme elevations.

COVID-19'da Pankreatik Enzim Yiiksekliklerinin Sikhig1 ve Hastahk Siddeti Uzerindeki

Etkisi
oz
Amac: Bu ¢aligmada, COVID-19 ile enfekte hastalarda pankreatik enzim yiikselmelerinin sikligini degerlendirmek ve
hastalik siddetine etkisini incelemek amaglanmustir.
Gereg ve Yontemler: COVID-19 enfeksiyonu ile hastaneye yatirilan toplam 1249 hasta dahil edildi. COVID-19 ile
enfekte hastalarda pankreatik enzim yiikselmelerinin siklig1 ve hastalik siddeti {izerindeki etkisi arastirildi.
Bulgular: 1249 hastanin 32'sinde pankreatik enzim yiikselmeleri (amilaz/lipaz veya her ikisi) tespit edilmistir (insidans
%2,96). Bu calismaya yas ortalamasi 64,97+5,63 yil olan 32 olgu dahil edilmistir. Olgularin 30’u (%93,75) erkek
cinsiyetteydi. 31’inde (%96,87) amilaz, 26'sinda (%81,25) lipaz, 25'inde (%78,12) hem amilaz hem de lipaz yiiksekligi
saptanmistir. Bunlarin sadece 10'u (%31,25) akut pankreatit (AP) i¢in radyolojik test yapti ve yapilan sinirlt sayidaki
abdominal bilgisayarli tomografi taramalarinin hi¢birinde AP ile uyumlu radyolojik bulguya rastlanmamustir. Hastalarin
18" (%56,25) klinik kotiilesme ve 13 (%40,62) hastada gelisen mortalite nedeniyle yogun bakima alinmistir. Exitus
vakalarinin ortalama yas1 66,4+6,6 yildi; eksitus ve hayatta kalan COVID-19 hastalar1 arasinda istatistiksel olarak
anlaml bir fark saptanmamaistir (p>0,05).
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Sonug: Exitus grupta medyan lenfosit sayis1 daha diisiik,
medyan AST, ALT ve lipaz seviyeleri daha yliksekti. Bu
degerlerde patolojik bulgular1 olan hastalarin yakin klinik
takibi ve gerekirse radyolojik goriintiilleme hastaligin
yonteminde faydali olabilir.

Anahtar Kelimeler: COVID-19; pankreatik enzim
artislari; hastalik siddeti.

INTRODUCTION

Acute pancreatitis (AP) is a very lethal inflammatory
condition that affects the pancreatic tissue in a variety of
ways, from mild edematous pancreatitis to severe
necrotizing pancreatitis (1). AP in adults develops as a
result of many different etiologies. It has been reported that
it often develops as a result of the passage or compression
of gallbladder stones. Other etiological factors are some
viral infections, some metabolic-autoimmune diseases,
alcoholism, drugs, and toxins (2). Viral pancreatitis has
been most frequently associated with Mumps, Coksaki,
Epstein-Barr virus, Measles, and rarely Hepatitis-A virus
infections in the literature (3). Also, AP cases thought to
be associated with the HIN1 Influenza virus have also
been reported (4,5).

The Coronavirus disease-19 (COVID-19) pandemic has
now killed more than 6 million people worldwide (6). The
disease causes a wide range of symptoms, from
asymptomatic infection to death. Although it mostly
affects the respiratory system, it can also cause
gastrointestinal symptoms such as nausea, vomiting, and
diarrhea. One of the symptoms known to be linked to
COVID-19 disease is gastrointestinal pain. The emergence
of pancreatic enzyme elevation as a symptom of severe
COVID-19 infection is poorly understood. Pancreatic
enzyme elevations and, although rare, acute pancreatitis
may develop in some COVID-19 patients and have been
reported to be associated with particularly serious clinical
outcomes (7-9). Angiotensin-converting enzyme 2 (ACE-
2), a receptor for SARS-CoV, has been detected at a high
rate in pancreatic islet cells, and it has been reported that
this infection causes islet damage (9). Again, in a case
series of 52 COVID-19 patients published in China, it was
suggested that COVID-19 infection has a direct effect on
pancreatic tissue, and pancreatic damage and lipase
elevation were identified in 17% of active COVID-19
cases (10). McNabb-Baltar et al. (11) investigated lipase
elevation and the presence of pancreatitis in 71 polymerase
chain reaction (PCR)-confirmed COVID-19 patients in the
United States (USA) and found hyperlipazemia in nine
(12.1%) patients and lipase values three times higher than
normal in two (2.8%) patients. However, none of the
patients developed AP, and hyperlipazemia was not
associated with a poor prognosis. It is stated that pancreatic
organ damage in COVID-19 may result from direct viral
involvement or from enzyme abnormalities in severe
clinical conditions without significant pancreatic damage.
Studies to date have not been able to definitively determine
whether SARS-CoV-2 can cause pancreatic cell damage
that leads to acute pancreatitis (12). The current consensus
for the diagnosis of acute pancreatitis is as follows. The
diagnosis can be made if two of these three requirements—
abdominal pain that is consistent with AP, serum
amylase/lipase counts that are larger than three times the
upper limits of normal, and specific imaging findings are

fulfilled (13). Possible AP mechanisms proposed in
COVID-19 are as below;

a) Direct viral involvement: A moderate clinical picture of
pancreatitis was identified as a consequence of respiratory
failure or pancreatic damage caused by a cytopathic effect
mediated directly by local SARS-CoV-2 replication or
indirectly by a secondary systemic response, or as a result
of an unfavorable immune response caused on by SARS-
CoV-2 infection (10).

b) Enzymatic increase based on clinical parameters:
pseudo pancreatitis, pancreatitis-like clinical syndrome:
Secondary enzyme increases can be seen in this scenario
(10).

¢) Pancreatitis caused by drugs used in the treatment of
drug-associated pancreatitis: Pancreatic damage can be
seen in this clinical picture. Antipyretics are one of the
agents found particularly guilty. Lopinavir and ritonavir
used in the treatment are substrates of the p450 enzyme
system, so they can cause many drug-drug interactions.
Hepatitis or pancreatitis may develop as a result of the
patient's drug regimen or as a side effect of the drug(s) (14—
16). Methylprednisolone and dexamethasone, which are
used in the treatment of COVID-19, can cause pancreatitis,
albeit rarely (14-16). A link between AP and COVID-19
has been identified in case reports and retrospective cohort
studies (14-17). Given that the pancreas expresses SARS-
CoV-2 receptors and endothelial damage might result, this
association is likely. However, this idea has several biases
and requires additional examination (17).

In this study, we intended to identify the incidence of
increased pancreatic enzymes in people with COVID-19
infection and to explore how this would impact the
disease's severity.

MATERIAL AND METHODS

In this retrospective cohort study, patients hospitalized
with the diagnosis of COVID-19 from 10 March 2020 to
01 July 2021, in the Infectious Diseases Clinic COVID-19
ward of our pandemic hospital were retrospectively
analyzed. Our hospital is a tertiary care hospital in the
northwest of Turkey. Having 220 beds dedicated solely to
care for COVID-19 since March 23, 2020, the hospital was
the main treatment for patients infected with SARS-CoV-
2 in our region. In this retrospective study, hospitalized
COVID-19 patients who met all inclusion criteria were
included and those with elevated pancreatic enzymes were
examined. Therefore, the sample size was not
calculated.The Canakkale Onsekiz Mart University
Faculty of Medicine’s institutional review board approved
this study (Approval Number: 04, KAEK-27/2022-
2200053425). Because of the retrospective research design
and the fast onset of this infectious illness, informed
consent was waived.

Patients
The following were the inclusion criteria:

1. Age over 18 years;

2. Positive test result for SARS-CoV-2 by reverse
transcription polymerase chain reaction (RT-PCR) of
nasal and pharyngeal swab samples;

Saglik Bilimlerinde Deger 2023; 13(2): 209-215 210


https://www.sciencedirect.com/topics/medicine-and-dentistry/reverse-transcription-polymerase-chain-reaction
https://www.sciencedirect.com/topics/medicine-and-dentistry/reverse-transcription-polymerase-chain-reaction

ALKAN et al.

3. No missing medical records and computerized
tomography (CT) scan records;
4. The hospitalized patients.

And also the following were the exclusion criteria:

Negative PCR test results for COVID-19;

Outpatients;

Pregnants;

Patients under the age of 18,

Missing data;

The patients who were previously treated at home due
to COVID-19 were excluded.

S A

The patients’ demographic data, such as age, gender,
length of hospital stay, treatments and duration of
treatment, underlying conditions (previous operation,
steroid use, non-steroidal immunosuppressive drug use,
solid tumor, hematological tumor, diabetes mellitus, renal
failure), neutropenia, history of liver disease, trauma, and
so on), and physical examination findings were elevated.
The outcome was defined as 30-day mortality after
hospital admission. This information was transferred to
case forms designed by the researchers.

The following tests were performed: alanine
aminotransferase (ALT), aspartate aminotransferase
(AST), gamma-glutamyl transferase (GGT), alkaline
phosphatase (ALP), urea, creatinine, aloumin, amylase,
lipase, and findings compatible with pancreatitis if any,
recovery, and mortality/complications of the patient's
developmental status. At the time of admission, laboratory
values were collected from every patient who met
inclusion criteria and examined.

The Real-Time (RT)-PCR assays for SARS-CoV-2 were
carried out using kits provided by Turkey's Ministry of
Health. All RT PCR analyses and biochemistry tests were
performed by expert academics in the microbiology and
biochemistry laboratories of our hospital. Leukocyte
count, lymphocyte count, eosinophil, monocytes,
hemoglobin, thrombocyte count, and MPV were studied in
a complete blood count device (DXH800, Beckman
Coulter, Miami, FL). ESR was measured by the
Westergren method in the Vacuplus ESR120 device
(Sistat, Ankara, Turkey). CRP was studied with the
nephelometric method on the Image 800 device (Beckman
Coulter, Miami, FL). Other biochemistry parameters were
studied on the Cobas 6000 device (Roche Diagnostics,
Mannheim, Germany).

Data Collection Tools

All information was obtained from the hospital
information automation system and the patient’s epicrisis.

Diagnosis of acute pancreatitis

The updated Atlanta criteria are used to make the
diagnosis of AP (18).

The fulfillment of at least two of the three criteria
provided as the diagnosis of AP.

1. Abdominal pain that resembled AP,

2. High amylase and/or lipase levels that are >3 times
the upper limits of the normal range,

3. Radiological imaging of the findings

Statistical Analysis

The SPSS 20.0 packet software (IBM SPSS Statistics for
Windows, Version 20.0. Armonk, NY: IBM Corp. IBM
Corp. Released 2012) was used to analyze the data. The
Shapiro-Wilk normality test was used to determine
whether the data were normally distributed. Descriptive
statistics of the data were presented as n (%) and
meantstandard deviation if the variable is normally
distributed and median (minimum-maximum) otherwise.
We used Student's t-test for comparisons of variables with
normal distribution. Mann-Whitney U test was used for
pairwise comparisons of variables that did not fit a normal
distribution. The Kruskal-Wallis test was used to compare
data belonging to more than one group. A p-value less than
0.05 was considered statistically significant.

RESULTS

This retrospective, observational study was conducted in
Canakkale Provience, Turkey. A total of 1249 hospitalized
COVID-19 patients were evaluated retrospectively during
the study period. 30 (93.75%) of the cases were men’s
gender. 31 (96.87%) of them had elevated amylase levels,
26 (81.25%) had elevated lipase levels and 25 (78.12%) of
them had elevated both amylase and lipase levels. Only 10
(31.25%) of them tested radiological for acute pancreatitis
(AP) and there was no radiological finding compatible
with AP in any of the limited numbers of abdominal
computerized tomography scans performed. Table 1
provides a summary of the patient's demographic, clinical,
and radiological characteristics.

In the study, 18 (56.25) of the patients were transferred to
the intensive care unit due to clinical worsening and
mortality developed in 13 (40.62) patients. The mean age
of the deceased cases was 66.4+6.6 years and there was no
statistically significant difference between deceased and
survived COVID-19 patients (p= 0.324). The median
lymphocyte count was lower, and the median AST, ALT,
and lipase levels were higher in the deceased group (Table
2, Graphic 1, Graphic 2, and Graphic 3).
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Table 1. The summary of the demographic, clinical and radiological features of the COVID 19 related AP cases

Variables n (%)
Age (mean =+ sd) (£ years) 64.97+5.63
Gender (male) 30 (93.75)
Infiltration in thorax CT 32 (100)
Bilaterally infiltration in thorax CT 31 (96.87)
DM 11 (34.37)
HT 7(21.87)
BMI >30 8 (25)
Elevation of amylase levels 31 (96.87)
Elevation of lipase levels 26 (81.25)
Elevation of both amylase and lipase levels 25 (78.12)
Abdominal pain resembling AP 26 (81.25)
Radiological evidence of AP Not tested 27 (84.37)
Tested, but no pathological findings 10 (31.25)
Tested, detected pathological findings 0 (0)
Intubation 16 (50)
Transfer to intensive care unit 18 (56.25)
Mortality 13 (40.62)

*mean + sd: mean + standard deviation, AP: acute pancreatitis, BMI: Body mass index, DM: diabetes mellitus, HT: hypertension.

Table 2. The comparsion of survivors and non survivors

Survivors (n=19) Deceased (n=13) p-value
Age (mean =+ sd) 62.47+4.93 66.4+6.6 0.324
White blood cell count, 10° cells per L (min-max) 7.84 (4.1-11.3) 8.40 (3.7-18.9) 0.729
Lymphocyte count, 10° cells per L(min-max) 1.49 (0.41-1.83) 0.94 (0.5-1.12) 0.001
Haemoglobin, g/dL(min-max) 14.91 (11.2-16.1) 14.75 (11.7-15.9) 0.742
Lactate dehydrogenase, units per L (min-max) 313 (285-388) 348.5 (299-424) 0.364
INR (s) (min-max) 1.13 (0.9-1.78) 1.10 (0.7-1.52) 0.678
Platelet count (x10%L) (min-max) 227 (211-283) 202.5 (158-330.25) 0.556
D-dimer (pg/mL) (min-max) 185 (124-440) 246 (137-542.75) 0.143
ALT(1U/ml) (min-max) 23.90 (20-27.35) 63 (22.20-106.85) 0.031
AST (1U/ml) (min-max) 18.80 (12.25-25.25) 68.20 (17.90-93.35) 0.009
CRP (mg/dl) (min-max) 3.34 (0.68-9.11) 3.54 (0.65-5.9) 0.824
Glucose (mg/dl) (min-max) 113 (87.1141.2) 103.25 (84.68-131.35) 0.567
D.bilirubin (mg/dl) (min-max) 0.425 (0.212-0.708) 0.33(0.25-0.58) 0.277
T.bilirubin (mg/dl) (min-max) 0.98 (0.66-1.11) 0.83 (0.68-1.22) 0.161
Magnezyum mg/dl (min-max) 1.98+0.20 (1.2-2.34) 2.03 (1.3-3.5) 0.348
Calcium (mg/ml) (min-max) 8.90 (7.6-9.1) 8.84 (7.2-10.4) 0.817
GGT U\L(min-max) 39 (13-52) 22 (12.75-24.75) 0.197
Amylase U\L (min-max) 222 (189-241) 204 (200.25-227.5) 0.811
Lipase U\L (min-max) 122.3 (102.3-203) 204 (187.75-235.75) 0.014
Albumin g/dl (min-max) 3.90 (3.38-4.24) 3.77 (3.28-4.05) 0.531
Trigliserid mg/ dl (min-max) 122.4 (84-190) 181.2 (127.95-234.93) 0.436
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DISCUSSION

Despite advances in diagnostics and therapeutics, AP
remains the greatest contributor to total medical costs and
the 6th largest cause of in-hospital fatalities (19). Also, in
the available literature, an increasing number of cases of
pancreatitis occurring during or after COVID-19 infection
have been described (2,9-14). In COVID-19 patients,
pancreatic damage has been shown to occur in parallel
with the severity of the illness (20-22). In this study, we
aimed to evaluate the frequency of pancreatic enzyme
elevations in COVID-19-infected patients and to examine
the effect on disease severity.

According to a report, 17% of people with severe COVID-
19 and 2% of patients with mild COVID-19 both have
pancreatic damage (20). Amylase and lipase increases in
COVID-19 patients were shown to range from 8.5-17.3%
in another report (11,21). In our study, pancreatic enzymes
were elevated (amylase, lipase, or both) in 32 out of 1249
patients (an incidence of 2.96%). All of the patients were
mild COVID-19 patients. Due to the design of our study,
patients with elevated pancreatic enzymes (amylase,
lipase, or both) on the day of hospitalization were included
in our study. Our reason for including patients on the day
of hospitalization was to exclude pancreatitis caused by
drugs used to treat drug-induced pancreatitis. Because it
has been reported in previous studies that drugs such as
favipiravir or steroid treatments used in our country in the
treatment of COVID-19 can cause pancreatic enzyme
elevation.

Itis still unclear whether pancreatic enzyme elevations are
associated with clinical pancreatitis. In previous autopsy
series, localized pancreatitis was found in a large majority
of COVID-19 cases (23,24). According to the Atlanta
criteria, pancreatitis was diagnosed in just six (percentage
of 1.89) of these patients in a similar study from Turkey
(25). In this study, elevated amylase levels were shown to
be substantially linked with the severity of COVID-19 in
both univariate and multivariate models. Diabetes
mellitus, renal failure, liver damage, hypotension, and
sepsis were also observed to be linked with COVID-19
mortality 19 (25). In our study, the pancreatic enzyme
elevations (amylase/lipase or both) were detected in 32 of
1249 patients (incidence 2.96%). 31 (96.87%) of them had
elevated amylase levels, 26 (81.25%) had elevated lipase
levels and 25 (78.12%) of them had elevated both amylase
and lipase levels. Also, mortality developed in 13
(40.62%) patients in our study.

In two previous autopsy studies, focal pancreatitis with
hemorrhagic and necrotic alterations in the pancreas was
found in five of eleven (45.5%) and two of eight (25%)
patients, respectively (23,24). But in our study, only 10
(31.25%) of them tested radiological for AP and there was
no radiological finding compatible with AP.

Despite the possibility that elevated amylase and lipase
levels have clinical significance, it seems highly unlikely
that these measurements will be used as prognostic
indicators in clinical practice. This is because enzyme
elevation takes place during the intensive care period when
the disease is advanced and mechanical ventilation is
necessary, and this is when the disease may have clinical
significance.

The majority of patients at this stage need vasopressor
therapy due to single- or multi-organ failure (25).

Saglik Bilimlerinde Deger 2023; 13(2): 209-215 213



ALKAN et al.

In our study, only admission day’s pancreatic enzymes
were evaluated and their effects on the clinical course were
investigated. There is no similar study in this context. The
median lymphocyte count was lower, and the median AST,
ALT, and lipase levels were higher in the deceased group,
in our study. Perhaps close clinical follow-up of patients
with pathological findings in these values and radiological
imaging, if necessary, may be beneficial in the method of
the disease.

CONCLUSION

In conclusion, despite the fact that ACE-2 receptors are
widely expressed in pancreatic tissue, pancreatic enzyme
increases associated with COVID-19 infection may be
related to disease severity and hemodynamic instability. If
the converse were true, we would have seen far too many
cases of pancreatitis, owing to the pancreas's ACE-2
receptors. Even though the number of COVID-19 patients
increasing, pancreatitis has remained in limited case
reports.
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Tiirkiye'nin Kuzeybati1 Bolgesinde Yasayan Bir Grup Popiilasyonda
Taurodontizm Prevalansinin Arastirilmasi
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Amag: Bu retrospektif ¢aligmanin amaci, Tirkiye’nin kuzeybatisinda yasayan bir grup Tiirk popiilasyonunun biiyiik azi
dislerindeki taurodontizm (TD) prevalansini tespit etmek, cinsiyetler ile ¢eneler ve disler arasindaki dagilimini belirlemektir.
Gereg ve Yontemler: Dijital panoramik radyografi (OPG) goriintiileri iizerinde, Shifman ve Chanannel tarafindan gelistirilen
TD indeksindeki kriterler dikkate alinarak iist ve alt birinci ve ikinci biiyiik az1 diglerindeki TD varlig1 ve tipi aragtirtlmistir.
Pearson Ki-kare ve Fisher-Freeman-Halton-Exact testleri istatistik i¢in kullanilmigtir ve istatistiksel anlamlilik p<0,05
diizeyinde degerlendirilmistir.

Bulgular: Calismada 602 hastanin (340 kadin, 262 erkek) toplam 4708 adet biiyiik az1 disi (2362 ust, 1184 alt biiyiik az1)
incelenmistir. TD prevalansi, {ist cenedeki dislerde (%66,02) alt cenedekilere (%33,98) gore istatistiksel olarak anlamli
derecede yiiksek olmakla (p<0,05) birlikte tim diglerde %12,06’dir. TD, iist ¢enede en ¢ok birinci biiyiikk az1 dislerinde
(%51,20) (p>0,605); alt cenede ise ikinci biiyiik az1 diglerinde (%77,72) (p<0,025) goriilmiistiir. Hipo-TD en ¢ok tespit edilen
tip olurken (%89,61), bunu sirasiyla mezo-TD (%8,10) ve hiper-TD (%2,29) izlemistir (p<0,001). Ayrica hastalarin
%33,06’sinda TD bulunurken, cinsiyetler arasinda anlamli bir farklilik saptanmamistir (p>0,05).

Sonug: Calisma bulgulari, TD’nin Tiirk popiilasyonunda yaygin olarak karsilasilabilecek bir anatomik varyasyon oldugunu
gostermektedir. Bu yilizden dis hekimleri hastalarini, TD varligi ile TD’ye bagh gelisebilecek komplikasyonlar ya da eslik
edebilecek dental anomaliler ve sendromlar agisindan dikkatle degerlendirmelidir.

Anahtar Kelimeler: Taurodontizm; az1 disi; panoramik radyografi.

Investigation of the Prevalance of Taurodontism in a Group of Population in Northwestern
Turkey

ABSTRACT

Aim: The aim of this retrospective study was to investigate the prevalance of taurodontism (TD) in molar teeth of a grup of
Turkish population living in Northwestern Turkey and to determine its distribution among genders, jaws and teeth.

Material and Methods: The presence and type of TD were investigated on maxillary and mandibular first and second molars
according to the criteria of TD index described by Shifman and Chanannel on digital panoramic radiographies (OPGSs).
Pearson chi-square and Fisher-Freeman-Halton-Exact tests were used for statistics and statistical significance was set to
p<0,05.

Results: A total of 4708 molars (2362 maxillary, 1184 mandibular molars) of 602 patients (340 female, 262 male) were
evaluated in the study. The prevalance of TD in all teeth was 12.06%, which was statistically higher in the maxilla (66.02%)
than in the mandibula (33.98%) (p<0.05). TD was detected mostly in maxillary first molars (51.20%) (p>0.605) and
mandibular second molars (77.72%) (p<0,025). The most common type of TD was hipo-TD (89.61%), followed by meso-TD
(8.10%) and hyper-TD (2.29%), respectively (p<0,001). Also, the prevalance of TD in patients was 33.06% which was
statistically nonsignificant between genders (p>0.05).

Conclusion: The findings of the study reveal that TD is a common anatomic variation of Turkish population. Therefore,
dentists should carefully evaluate their patients regarding the presence of TD, the complications of TD or concomitant dental
anomalies or syndromes.

Keywords: Taurodontism; molar; panoramic radiography.
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GIiRiS

Disin kdk ve/veya kuron kisminda meydana gelen
morfolojik degisiklikler ile dis hekimliginde oldukga sik
karsilagilmaktadir. Dislerin say1, boyut, seklini ve disi
olusturan sert ve yumusak dokular etkileyen degisiklikler
dental anomaliler olarak tanimlanir. Dental anomaliler,
genetik ve c¢evresel faktorler, sistemik veya lokal
degisiklikler sonucu veya hepsinin bir kombinasyonu
olarak ortaya ¢ikabilir (1).

Dental anomalilerin en Onemlilerinden biri olan
taurodontizm (TD), disin anatomik yapisinda meydana
gelen, tek basina ya da bazi genetik bozukluklarin bir
bulgusu olarak ortaya c¢ikabilen gelisimsel bir
varyasyondur (1,2). TD, pulpa odasimin apiko-okluzal
yonde genislemesini ifade etmektedir. Disin mine-sement
smirt (MSS) ile furkasyon catis1 arasindaki mesafe
artmistir ve normalde MSS’de olan daralma bu diglerde
gozlenmemektedir. TD, siklikla daimi disleri etkilese de,
stit dislerinde de goriilebilen bir durumdur. TD goriilen
olgularda tek bir biiyiikk az1 disi etkilenebildigi gibi tiim
biliyliik azi dislerinde ya da dentisyonda mevcut tim
disglerde de bu anomaliye rastlanilabilir (1-4).

TD, pulpa odasinda olusan bir anatomik farklilik olmasi
nedeni ile bu anomaliye sahip disler basta endodontik
acidan dikkatle degerlendirilmelidir. Hem pulpa odasinin
apiko-okluzal yonde genislemesi hem de bu dislerin kok
kanal sisteminde karsilasilan morfoloijk varyasyonlar
sebebi ile kok kanallarmin uygun sekilde genisletilmesi,
sekillendirilmesi ve doldurulmasi zorlagsmaktadir (5-7).
Buna ek olarak, TD goriilen ¢ok koklii dislerde furkasyon
catisinin apikalde olan konumu, disin kemik icinde
kapladigi ylizey alanmnin azalmasmma neden olur.
Periodontal doku desteginin etkilenmesi bu dislerin
dayanikliligini ve stabilitesini azaltmakta ve protetik ya da
ortodontik agidan bu dislerde klinik uygulamalarda
zorluklarin yasanmasina neden olmaktadir (7-9). Ayrica
destek kemik kayb1 goriilmeyen ancak ¢ekim endikasyonu
olan durumlarda islemi komplike hale getirebilmektedir
(5,7). Bunlarin yami sira, TD’nin ayirt edici bir 6zellik
olmast adli dig hekimliginde kimliklendirme gereken
durumlarda biiyiik 6neme sahiptir (10).

Dis hekimligi pratiginde bahsi gegen 6zellikleri ile nemli
bir yere sahip olan TD’nin popiilasyonlara gore
prevalansinin bilyiik farkliliklar gosterdigi bildirilmekle
birlikte genel popiilasyondaki prevalanst %0,1 ile %60
arasinda degismektedir (11). Prevalanstaki bu genis aralik
Tirk toplumunda yapilan c¢aligmalarda da goze
carpmaktadir (12-18). Bu c¢alismanin amaci; panoramik
radyografi (OPG) goriintiileri iizerinde, TD’nin
Tiirkiye’nin kuzey batisinda yasayan bir grup Tirk
popiilasyonundaki ve biiyilik az1 diglerindeki prevalansini
tespit etmek, cinsiyetler ile geneler ve disler arasindaki
dagilimini belirlemektir.

GEREC VE YONTEMLER

Bu kesitsel retrospektif calisma, Istanbul Aydin
Universitesi Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulu tarafindan onay almarak (Protokol no:
B.30.2.AYD.0.00.00-050.06.04/151) ve Diinya Tip Birligi
Helsinki Deklarasyonu  Prensipleri'ne  uyularak
yiiriitilmiistiir.

Istanbul Aydin Universitesi Dis Hekimligi Fakiiltesi, Ag1z
Dis ve Cene Radyolojisi Anabilim Dali’na, Ocak 2019-

Aralik 2021 yillar1 arasinda cesitli dental sikayetler ile
bagvuran 928 hastaya ait OPG goriintileri retrospektif
olarak incelenmistir. Radyografi islemi oOncesi her
hastadan bilgilendirilmis onam formu alinmaktadir.
Caligmaya radyografik olarak, kok gelisimi tamamlanmis,
birinci ve ikinci biiyiik az1 dislerinde eksiklik bulunmayan,
18 yas dstii sistemik olarak saglikli hastalarn OPG
goriintiileri dahil edilmistir. Koronal harabiyeti fazla olan,
endodontik tedavi gormiis, kok rezorpsiyonu, periapikal
patolojisi ya da fraktiirii olan biiyiik az1 dislerinin oldugu
ve goriintii kalitesi disiik, furkasyon bolgesinin net olarak
izlenemedigi OPG goriintiileri ¢caligma dis1 birakilmustir.
Dahil edilme kriterlerinin hepsini karsilayan 602 hastaya
ait OPG gorintiileri ile ¢aligma grubu olusturulmustur.

Tim OPG goriintiileri, Morita Veraviewpocs 2D (J.
Morita, Kyoto, Japonya) dijital OPG cihazi kullanilarak 70
kV, 5 mA, 7,4 sn ile standart bas pozisyonunda ve ayakta
elde edilmistir. Goriintiiler, karanlik odada, i-Dixel 2.0 (J.
Morita, Kyoto, Japonya) yazilim programi ile 2560x1600
piksel ¢oziiniirliikte 30 ing flat panel ekran (DELL U3014
Ultrasharp, Amerika) {izerinde, bir radyoloji uzman
tarafindan degerlendirilmistir. Oncelikle birinci ve ikinci
biliyilk az1 disleri radyografiler iizerinde gorsel olarak
incelenerek TD oldugundan siiphe edilen disler
belirlenmistir. Sonrasinda bu disler, Shifman ve
Chanannel tarafindan gelistirilen TD indeksindeki kriterler
esas almarak, bir kere daha degerlendirmeye alinmistir
(19). Kullanilan OPG cihazinin magnifikasyon orani
1,3’tir. Bu oran OPG’lerin degerlendirildigi yazilim
icerisine kaydedimis olup, goriintiilerin program aracilig1
ile kalibrasyonu yapildiktan sonra o&l¢iim islemine
gecilmistir. Indekse gére degerlendirme yapabilmek igin,
ilgili diglerin OPG goriintiilerinde dort referans noktasi
belirlenmistir. Bu referans noktalart ilgili disin; pulpa
odasinin okluzal smirinin en algak noktasi (A), pulpa
odasmin apikal sinirinin en iist noktasi (B), MSS ve en
uzun kokiinlin apikal noktasidir (Apeks). Bu referans
noktalarina gore; A noktasindan B noktasina kadar olan
mesafenin, A noktasindan apekse kadar olan mesafeye
oran1 > 0,2 mm ve B noktasi ile MSS arasindaki mesafe >
2,5 mm ise dis TD olarak kabul edilmistir. Ayrica TD
indeksindeki formiile gore hesaplanarak, TD indeksi %20-
29,9 arasinda ise hipo-TD, %30-39,9 ise mezo-TD ve
%40-75 arasinda ise  hiper-TD  olarak  disler

siniflandirilmigtir (A-B/A-Apeks x100) (Resim 1).

Resim 1. A. OPG goriintiisiinde sol alt ikinci biiyiik az1 diginde
hiper-TD; B, C. Ayn disin OPG goriintiisiinde TD indeksindeki
referans noktalarinin belirlenmesi ve ilgili 6l¢limlerin yapilmasi
(M-S: Mine-Sement, TD: Taurodontizm)
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Istatistiksel Analiz

Caligmanin orneklem biiyiikliigii benzer metodolojideki
bir aragtirmanin verileri géz oniine alinarak G-Power 3.1
programinda hesaplanmistir (13). Analiz sonucuna gore
etki biiyiikligii 0,22, tip I hata 0,05 ve 0,90 giigte drneklem
biiylikligii 358 olarak bulunmustur. Arastirmada elde
edilen verilerin istatistiksel analizi i¢in, IBM SPSS 22.0
programu (Statistical Package for Social Sciences, SPSS
Inc., Sikago, ABD) kullanilmigtir. Arastirmada verilerin
tanimlayici istatistikleri kategorik degiskenlerde say1 ve
yiizde ile, tek sayisal degisken olan yas degiskeninde ise
ortalama ve standart sapma olarak verilmistir. TD’ nin;
cinsiyet, ¢ceneler ve dis tiplerine goére dagilimini belirlemek
icin 2X2 tablolarda Pearson Ki-kare testi uygulanarak
istatistiksel anlamlilik p<0,05 seviyesinde
degerlendirilmistir. TD tiplerinin ¢eneler ve dis tiplerine
gore dagilimini belirlemek icin ise 3X2 ve 2X2 tablolarda
Fisher-Freeman-Halton-Exact testi uygulanmustir. TD
tiplerinin verilerinin istatistiki anlamlilik seviyesi 3X2
tablo analizlerinde p<0,05 seviyesinde degerlendirilirken;
2X2 tablo analiz sonuglart Bonferroni diizeltmesiyle
p<0,017 seviyesinde yorumlanmustir.

BULGULAR

Caligma grubunu, yaslart 18-71 (25 + 8,13) arasinda
degisen, 340’1 (%56,48) kadin ve 262’si (%43,52) erkek
olan 602 hastanin toplam 4708 adet biiyiikk azi disi
olusturmaktadir. Hastalara gére TD prevalanst %33,06
(n=199) olarak belirlenmistir. Tablo 1’de TD goriilen
dislerin cinsiyete gore dagilimi yer almaktadir. Buna gore
aralarinda anlamli bir fark bulunmayan TD goriilme
oranlar1 (p=0,704) kadin ve erkeklerde sirasiyla %33,24 ve
%32,82°dir. TD bulunan biiylk az1 dis sayisina gore
hastalarin dagilimi Sekil 1’de gosterilmistir. Buna gore,
dahil edilen 60 hastanin sadece tek bir biiyiik az1 disinde
TD teshis edilirken, iki veya daha fazla disinde TD
bulunan hasta sayist 139°dur.

Tablo 1. TD’nin cinsiyete gore dagilimi

TD Top|
Cinsiyet var Yok opfam
n % n % n %
Toplam 199 33,06 403 66,94 602 100
Erkek 86 32,82 176 67,18 262 100
Kadin 113 33,24 227 66,76 340 100
p* 0,704

n: Sayi, %: Yiizde, TD: Taurodontizm, p<0,05, "Pearson Ki-kare
testi

60 58 18 28 6 16 4 9

1 2 3 4 5 6 7 8
TD bulunan dis sayis1

Hasta sayisi

Sekil 1. Hastalara gore TD’li dis sayilarmin dagilimi (TD:
Taurodontizm)

Calisma grubunu olusturan biiyiik az1 dislerinin yalnizca
%12,06’sinda (n=568) TD tespit edilmistir (Tablo 2). Ust
biiyiik az1 dislerinde TD goriilme orant (n=375, %66,02),
alt biiyilik az1 dislerine (n=193, %33,98) gore istatistiksel
olarak anlamli derecede yiiksek bulunmustur (p<0,001).
TD iist cenede en ¢ok birinci biiyiik az1 diglerinde (n=192,
%51,20) goriilmiistiir ancak iist ¢ene ikinci biiyiik azi
dislerindeki (n=183, %48,80) tespit oraniyla istatistiksel
olarak benzerdir (p=0,605). Diger yandan alt cenede ikinci
biiyiik az1 diglerinde (n=150, %77,72) TD daha sik tespit
edilmis ve birinci bilyiik azilarda tespit edilme oranindan
(n=43, %22,28) anlamli derecede yiiksek oldugu
gorilmiistiir (p=0,025) (Tablo 2).

Tablo 2. TD’nin diglere ve ¢enelere gore dagilini

TD
Disler Toplam
Var Yok
n % n % n %
Toplam 568 12,06 4140 87,94 4708 100
Birinci
biiyiik 192 16,47 974 83,53 1166 100
Ust azi
cene  fkinci
buyiik 183 15,30 1013 84,70 1196 100
azl
Birinci
biyiik 43 3,73 1111 96,27 1154 100
Alt azi
cene  Ikinci
biyiik 150 12,58 1042 87,42 1192 100
azl
p *<0,001; , **0,605; ***0,025

n:Sayi, %: Yiizde, TD: Taurodontizm,
p<0,05; Pearson Ki-kare testi *¢eneler arasi, **iist ¢ene disler arasi;
***3]t cene disler arasi

TD tiplerinin ¢eneler ve disler arasi dagilimi Tablo 3’te
sunulmustur. Buna goére popiilasyonda TD tespit edilen
biiyiik azi1 dislerinin biiyiik bir ¢ogunlugunda hipo-TD
(n=509, %89,61) gozlenirken, bunu sirasiyla mezo-TD
(n=46, %8,10) ve hiper-TD (n=13, %2,29) izlemektedir.
Tespit edilen hipo-TD’li dis sayist diger iki TD tipinden
anlamli olarak hem iist (p<0,001) hem de alt ¢enede
(p<0,001) ytiksektir. Alt ¢genede tespit edilen TD tiplerinin
hepsi ikinci biiyiik azilarda birinci bilyiik azilardan anlamli
derecede daha ¢oktur (tiim tipler i¢in p<0,001) (Tablo 3).
Ust genede ise tespit edilen TD’li dislerden sadece mezo-
TD’li dis sayist ikinci biiylik az1 dislerinde birinci biiyiik
aziya kiyasla anlamli derecede daha fazladir (p<0,001).
TD’li dis sayis1 iist ¢enede ikinci biiyiik azilarda birinci
bliyiik azilardan anlamli derecede fazla sayida tespit
edilmistir (p<0,001) (Tablo 3).
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Tablo 3. TD tiplerinin dislere ve genelere gore dagilim

Ust cene Alt ¢cene

TD tipleri Birinci Tkinci Birinci Ikinci Toplam

biiyiik az1 biiyiik az1 biiyiik az1 biiyiik az1

n % n % n % n % n %
Toplam 192 33,80 183 32,22 43 7,57 150 26,41 568 100
Hipo-TD 186 96,86 166 90,71 43 100 114™ 76,00 509 89,61
Mezo-TD 6 3,14 16™ 8,74 0 0 24" 16,00 46 8,10
Hiper-TD 0 0 1 0,55 0 0 12" 8,00 13 2,29
*p <0,001 <0,001 <0,001 <0,001
**p <0,001 <0,001 <0,001 <0,001

n: Say1, %: Yiizde, TD: Taurodontizm,

p<0,05; “Fisher Freeman Halton Exact testi “Bonferroni diizeltmeli Fisher Freeman Halton Exact Testi ile hipo-TD’li dis sayisimin diger TD’li dis

sayilarna dis tipi bazinda kiyaslamast;

p<0,001 ***Pearson Ki-Kare testi her iki ¢enede tespit edilen TD gruplarindaki dis sayilarinin dis tipi bazinda kiyaslamasi

TARTISMA

Ilk zamanlarda TD’nin sadece eski caglarda yasamis
insanlarin morfolojik bir &zelligi olarak antropolojik
oneme sahip oldugu disiiniiliirken yapilan c¢alismalar
sonucu giiniimiizde normal popiilasyonda da ortaya
cikabilen, saglikli ya da farkli sendromlu hastalarda
gozlenebilen anatomik bir varyasyon oldugu kabul
edilmektedir (1,11,20).

Literatiirde TD prevalansini, farkli popiilasyonlarda
inceleyen ¢alismalardaki sonuclar, birbirinden farkliliklar
gostermektedir. Prevalanstaki farkliliklarin,
popiilasyonlarin etnik ve genetik olarak farkliliklarinin bir
sonucu olabilecegi rapor edilmekle beraber, sz konusu
¢aligmalarda tercih edilen TD tani kriterleri, TD’yi tespit
etmede kullanilan yontem ve incelenen dis tiirii ve
sayisinin  da  sonuglar iizerinde etkisi gbéz ardi
edilmemelidir (12,13,20).

Diinya genelinde TD’nin en sik goriildiigii toplumlar
%48,00 ile Senegal, %46,43 ile Cin, %42,83 ile Brezilya
ve %2281 ile Tirkiye olmustur (10,13,21,22). Bu
calismada da, Topguoglu ve ark.’nin ¢alisma sonuglarina
paralel olarak, TD prevalans1 %33,06 olarak bulunmustur
(13). Ancak bu oran Tiirk toplumunda yapilan diger
caligmalara kiyasla oldukea yiiksektir (12,14-18).
Calisma popiilasyonunda TD prevalansi, literatiirdeki
bir¢ok ¢alisma ile uyumlu olarak, kadin ve erkek hasta
grubunda birbirine olduk¢a yakindir ve cinsiyetler
arasinda herhangi bir fark bulunmamistir (12,13,20,23-
25). Ancak hem Tiirk toplumunda hem de diger
toplumlarda yapilan bazi ¢aligma sonuglari, bulgularimizin
aksine, TD’nin kadinlarda daha sik goriildiigiini
bildirmektedir  (10,15,18,22,26). S6z konusu bu
arastirmalarin  bulgularinin aksine, Tercanli Alkig ve
ark.’nin Tiirk toplumunda yiiriittiikleri arastirma bulgulari,
erkeklerde daha sik TD tespit edildigini gostermektedir
(17). Klinefeller’s sendromu gibi ekstra X kromozomuna
sahip olan hastalar ile yapilan bazi1 genetik caligmalar,
TD’nin X kromozomu ile iliskili olabilecegini diisiindiirse
de diger ¢aligmalarin sonuglarindaki cinsiyet farkliliklari
bu yatkinlikta bagka genetik veya cevresel faktorlerin de
etkili olabilecegini diistindiirtmektedir (3,8,25,27). Bu
baglamda konu ile ilgili arastirma sonuglarinin tutarsizligi,

TD epidemiyolojisini arastirmaya agik bir konu olarak
kargimiza ¢ikarmaktadir.

TD, genellikle daimi dislerde ve siklikla biiyik azi,
nadiren de kiigiik az1 dislerinde teshis edilen bir dental
anomalidir (1,28). OPG’nin, merkezi 1810
oryantasyonunun bukkolingual yénde olmasi dolayisiyla
meziodistal yonde koklere sahip biiyilk azi dislerini
gostermede daha basarili olmasi ve kiigiik az1 bolgesinde
genellikle superpozisyon ve distorsiyonlara rastlanmasi
sebebi ile kiigiik az1 digleri ve siklikla gomiilii kalarak
degerlendirmeyi zorlagtiran {iglincli biiylik azi disleri
calismaya dahil edilmemistir. Caligmada biiylik azi
dislerinde TD prevalansi %12,06 olarak tespit edilmistir.
Jamshidi ve ark. ile Nalgac1 ve ark. biiyiik az1 dislerinde
TD goriilme oranmimi sirasiyla %8,84 ve %22,13 olarak
bildirmiglerdir (12,25). Calismamizda biiyiik az1 dislerinde
tespit edilen TD prevalansi daha dnce rapor edilen bu iki
calismanin prevalans degerlerinin sinirlandirdig: aralikta
kalmaktadir.

TD, bir ya da bir grup disi ilgilendirebildigi gibi her iki
ceneyi birden de etkileyebilmektedir (1,13,29). Bu
calismada TD, iist ¢cenede (%66,02) alt ¢ceneye (%33,98)
gore anlamli derecede yliksek oranda tespit edilmistir.
Tiirk toplumunda yapilan birgok calismanin sonuglari,
bulgularimizin aksine, alt ¢enede daha fazla TD
goriildiigiini bildirmektedir (15-17,23). Yalnizca Nalgaci
ve ark., Topguoglu ve ark. ile Darwazeh ve ark., Jamshidi
ve ark., bu ¢calisma ile benzer sekilde, list cenede daha fazla
TD tespit etmiglerdir (3,12,13,25). Calismada en fazla
etkilenen dis tipleri ise sirasiyla, iist birinci biiylik azi
(n=192), iist ikinci biiyiik az1 (n=183), alt ikinci biiyiik az1
(n=150) ve alt birinci bilyiik az1 disleridir (n=43).
Literatiirdeki benzer caligmalarda dis tiplerine gére TD
dagilimi, bulgularimizla paralel degildir. Nalcaci ve ark.
iist ikinci biiyiik azilari, alt ikinci biiyiik azilarin takip
ettigini belirtmistir (12). Jamshidi ve ark. ise oncelik {ist
cenede olmak iizere her iki ¢enede ikinci biiyiik azilarda,
daha sonra yine ayni siralama ile birinci biiyiik azilarda
daha fazla TD tespit etmislerdir (25). Ugiincii biiyiik az1
dislerinin dahil edildigi ¢aligmalarda ise her iki ¢enede de
ikinci biliyiik az1 diglerinde TD en sik gozlenirken,
Darwazeh ve ark. birinci biiyiik az1 dislerini, Topguoglu ve
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ark. ise {giincii biliyiikk az1 dislerini ikinci sirada
bildirmisglerdir (3,13). Dis tipleri agisindan sonuglarin bu
kadar farklilik gdstermesi, calismalarda degerlendirilen dis
sayilari ile dis tiirlerinin farkli olmasina baglanabilir.

TD tipleri i¢inde hipo-TD en sik gozlendigi bildirilen alt
tiptir. Bu calismada da, literatiir ile uyumlu olarak, en fazla
hipo-TD’ye, daha sonra sirasiyla mezo-TD ve hiper-
TD’ye rastlanilmistir (13,15,25,26). Bu galisma ile aym
TD  degerlendirme  yontemini  kullanan  benzer
caligmalarda TD tipleri agisindan farkli sonucglar elde
edilmistir (16, 17). Tercanh ve ark., mezo-TD’nin hipo-
TD’yi izledigi ¢aligmalarinda hiper-TD’li higbir dis tespit
edememislerdir (17). Bunlarin aksine, Umar ve ark. ise en
cok hiper-TD teshis ederken, en az hipo-TD saptamiglardir
(16).

TD’nin disin pulpa boslugu ve kok morfolojisinde
meydana gelen bir varyasyon oldugundan, teshisinde
radyografik degerlendirme olduk¢a 6nemlidir. Bu yiizden
konu ile ilgili yapilan ¢aligmalarda, teshis araci olarak,
¢ogunlukla dis hekimligi klinik uygulamalarinda en sik
tercih edilen yontemler olan periapikal radyografi ve OPG
kullanilmistir (3,12,13,15-17,20,23-26). Bu retrospektif
calismada da, ayni hastanin biitiin biiyilk azi dislerini
incelemek  amaglandigindan, literatiirdeki  bir¢ok
calismada oldugu gibi OPG goriintiileri tercih edilmistir
(3,13,15-17,24,26). TD’nin objektif kriterleri temel alarak
teshis edilmesi ve siniflandirilmasi igin birgok aragtirmaci
tarafindan c¢esitli radyografik yontemler literatiire
kazandirilmigtir. Bu calismada s6z konusu radyografik
yontemler arasinda en giivenilir yontem olarak kabul
edilen ve en yaygin kullanima sahip olan Shifman ve
Chanannel yontemi tercih edilmistir (19).

Calismanin en biiyiik limitasyonu, retrospektif bir ¢alisma
olmasi nedeniyle hastalarin ilgili biiyiik azi dislerinin
mevcut  klinik  durumlariin  degerlendirilememis
olmasidir. TD’nin tanisinda yalnizca radyografik olarak
degerlendirme yapmak, pulpa odasinin genisledigi bazi
hastaliklarin varliginda yaniltict olabilir. Ayrica atrisyon
ve asinmaya bagli olarak dislerde sekonder dentin
yapiminin artmasi ile pulpa odasinin genisligi azalabilir ve
TD maskelenebilir. Bu yiizden, dis hekimleri asinmanin
ileri derecede oldugu dislerde TD degerlendirirken dikkatli
davranmalidir (30).

Caligmanin diger bir limitasyonu olan ¢alisma grubundaki
hasta ve dis sayisinin nispeten azligi, ¢alisma sonuglarinin
Tirk popiilasyonu igin genellenemeyecegini, yalnizca
ileride  yapilacak c¢aligmalara 151k tutabilecegini
gostermektedir. Bu yiizden kiigiik az1 ve iigiincii biiyiik az1
dislerinin de dahil edilerek ve say1 arttirilarak yapilacak
daha kapsamli ¢aligmalara ihtiya¢ duyulmaktadir.

SONUC

Elde edilen bulgular 15181nda, yapilan diger calismalarin
aksine, TD’nin Tiirk popiilasyonunda yaygin olarak
karsilagilabilecek bir anatomik varyasyon oldugu
sonucuna ulasilmistir. Elde edilen bu sonug, TD prevalansi
acisindan daha kapsamli ¢aligmalar  yapilmasinin
gerekliligini ortaya koymaktadir. Ayrica, dis hekimleri
hastalarini, TD varlig ile tedavi sirasinda TD yiiziinden
gelisebilecek komplikasyonlar ya da TD’ye eslik
edebilecek dental anomaliler ya da sendromlar agisindan
hem klinik hem de radyografik olarak dikkatle
degerlendirmelidir.

Yazarlarin Katkilari: Fikir/Kavram: G.C.; Tasarim:
G.C., S.EM,, E.Y.; Veri Toplama ve/veya Isleme: G.C.,
E.Y.; Analiz ve/veya Yorum: G.C., S.E.M., E.Y; Literatiir
Taramasi: G.C., E.Y.; Makale Yazimi:: G.C., SEEM,;
Elestirel inceleme: S.E.M.
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ABSTRACT

Aim: The aim of this study was to investigate the sensitivity of baby birth weight estimation in relation to HbAlc levels
of pregnant women diagnosed with pre-gestational diabetes mellitus (PGDM) and gestational diabetes mellitus (GDM).
Material and Methods: 105 patients who met the criteria agreed to participate in our study, of whom 7 were type 1
DM and 32 were type 2 DM. The pregnancy history of the patients who agreed to participate was obtained with a lot of
demographic information as well as weight gains during pregnancy, HbAlc and fasting blood glucose levels.

Results: Fasting glucose values were measured at 28 and 32 weeks of gestation. The blood glucose values that we
measured one hour after satiation and HbAlc were higher in the PDGM group than in the GDM group. There was no
significant difference between weight gain and BMI values. We used ROC curve analysis to test the predictive power
of fasting and postprandial blood glucose levels or weight gain during pregnancy in our patients with GDM for LGA
babies(LGA) (AUC: 0.663, %95 CI [0.526, 0.800], AUC: 0.678, %95 CI [0.540, 0.816], AUC: 0.677, %95 CI [0.548,
0.805], respectively).In addition, ROC analysis was used in evaluating fasting blood glucose measurements, 1-hour
postprandial blood glucose measurements, and HbAlc levels to predict LGA.(AUC: 0.889, %95 CI [0.782, 0.996],
AUC: 0.893, %95 CI [0.737, 1.000], AUC:0.931, %95 CI [0.807, 1.000], respectively).

Conclusion: In both healthy people and pregnant women, it is important to keep blood glucose levels within normal
limits. In pregnant women diagnosed with PDGM or GDM, this is even more important as the welfare of the baby is
considered. LGA deliveries can be avoided in pregnant women with PDGM by close monitoring of postprandial blood
glucose and HbA1c levels. Close monitoring of GWG is also beneficial in the follow-up of pregnant women diagnosed
with GDM.

Keywords: HbAlc; fasting glucose level; postprandial glucose level; birth weight.

Diyabetik Gebelerde HbAlc ve Glukoz Diizeylerinin Dogum Agirhigr Tahmininde Kullanilmasi
(0)/

Amac: Bu caligmanin amaci, pregestasyonel diyabet mellitus (PGDM) ve gestasyonel diyabet mellitus (GDM) tanisi
konan hamilelerin HbA lc diizeyleri ile iliskili olarak bebek dogum agirlig1 tahmininin duyarliligini arastirmaktir.

Gereg ve Yontemler: Kriterleri karsilayan 105 hasta caligmamya dahil edildi. Hastalarin 7'si tip 1 DM ve 32'si tip 2 DM
idi. Katilmay1 kabul eden hastalarin gebelik dykiileri, demografik bilgilerinin yani sira gebelik siiresince kilo alimlari,
HbAlc ve aglik kan sekeri diizeyleri de dahil olmak iizere kayit edildi.

Bulgular: Aglik glukoz degerleri, gebeligin 28 ve 32. haftalarinda 6lgiildii. Tokluk sonrasi bir saatte dlgtiigiimiiz kan
glukoz degerleri ve HbAlc, PDGM grubunda GDM grubuna gore daha yiiksekti. Kilo alim1 ve BMI degerleri arasinda
anlaml bir fark yoktu. GDM'li hastalarimizda aglik ve tokluk sonrasi kan glukoz seviyeleri veya gebelik sirasinda kilo
almimin LGA bebekleri (LGA) 6ngormedeki tahmin giiciinii test etmek icin ROC egrisi analizi kullandik (sirasiyla AUC:
0.663, %95 CI[0.526, 0.800], AUC: 0.678, %95 CI [0.540, 0.816], AUC: 0.677, %95 CI [0.548, 0.805]). Ayrica, LGA'y1
ongormek igin aglik kan glukoz olglimleri, 1 saatlik tokluk sonrasi kan glukoz Sl¢limleri ve HbAlc diizeylerini
degerlendirmede ROC analizi kullanildi (sirastyla AUC: 0.889, %95 CI [0.782, 0.996], AUC: 0.893, %95 CI [0.737,
1.000], AUC: 0.931, %95 CI [0.807, 1.000]).

Sonug: Saglikli insanlarda ve gebelerde kan glukoz seviyelerinin normal sinirlar i¢inde tutulmasi énemlidir. PDGM veya
GDM tanis1 konan gebelerde ise bebek sagligi géz 6niinde bulundurularak bu daha da 6nemlidir. PDGM'li gebelerde
tokluk sonrasi kan glukoz ve HbAlc seviyelerinin yakin takibiyle LGA dogumlar1 6nlenebilir. GDM tanis1 konan
gebelerin takibinde de GWG'nin yakin takibi faydalidir.
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INTRODUCTION

Diabetes mellitus (DM), which affects a significant portion
of women of reproductive age, is defined as an increase in
blood glucose level due to insufficient insulin production
or the ineffectiveness of insulin. Hyperglycemia in
pregnancy (HIP) is a metabolic disorder and may lead to
gestational diabetes mellitus (GDM) or pregestational
diabetes mellitus (PGDM) (1). HIP has been reported as
15.8% globally (2). PGDM refers to type 1 DM and type 2
DM diagnosed before pregnancy. While PGDM accounts
for approximately 13-21% of DM in pregnancy, GDM
accounts for the remaining proportion. Maternal, fetal and
neonatal sequelae including polyhydramnios, high
gestational age (LGA), fetal growth restriction (FGR),
stillbirth and neonatal hypoglycemia, polycythemia,
hyperbilirubinemia and respiratory distress are increased
in DM (3). The main cause of these risks is hyperglycemia
(4). Fetal hyperinsulinemia due to maternal hyperglycemia
leads to fetal weight gain. Insulin is one of the most
important factors in fetal growth and has a mitogenic effect
by stimulating food intake in insulin-sensitive tissues.
High birth weight , which is common in neonates of
diabetic pregnant women, may cause birth trauma such as
shoulder dystocia and also increases the cesarean delivery
(5). The aim of this study was to investigate the sensitivity
of baby birth weight estimation in relation to HbAlc levels
of pregnant women diagnosed with pre-gestational
diabetes mellitus (PGDM) and gestational diabetes
mellitus (GDM).

MATERIAL AND METHODS

In our clinic, a two-step approach is used in the diagnosis
of GDM(6). American College of Obstetricians and
Gynecologists recommends an oral 100-g glucose
tolerance test (OGTT) performed one hour after the 50-g
glucose challenge test (GCT) in pregnant women whose
serum glucose is 140 mg/dl or more (24 to 28 weeks) (7).
Carpenter and Coustan criterias are used for GDM
diagnosis. OGTT is performed in pregnant women is 100
g after at least eight hours fasting (8). For fasting 95 mg/dl,
for one hour 180 mg/dl, 155 mg/dl for two hours, and for
three hours 140 mg/dl, at least two values above these
thresholds diagnose the GDM (9). Conditions such as fetal
anomalies diagnosed with maternal systemic disease or
maternal smoking that could prevent us from obtaining
healthy outcomes were our exclusion criteria. In addition,
multiple pregnancies, which we thought might affect
outcomes, were also excluded from the study. 105
pregnant women who met the criteria were included in our
study. Of these 105 patients, 39 had PDGM and 66 had
GDM. In this population, which formed our study group,
The demographies of the patients were meticulously
recorded. In addition, values such as weeks of gestation,
fasting blood glucose and first hour postprandial blood
glucose, week of gestation at delivery, HbAlc level, body
mass index (BMI), and pregnancy weight gain (GWG)
were used in our records. We also used our records such as
first and fifth-minute Apgar score, newborn weight, and
percentiles of our babies. Birth weight greater than 90th
percentile leads to the definition of LGA and warns us to
watch for possible complications (10). Data from this

multicenter study were obtained by our colleagues by
performing file scans over a 6-month period between
March and August 2021. The study was conducted with
the consent of other centers of the city hospital, which is
one of the centers included in our study, after obtaining the
approvals of the local Ethics Committee (Ethics
Committee num.17-22-E3).

Statistical Analysis

The sample size was calculated using G Power software
(version 3.1; Franz Foul, Kiel College of Applied
Sciences, Kiel, Germany). The effect size was 0.80 (large)
for the sample size, the p-value was 0.05, and the power
was 95%. It was planned to include at least 74 patients, 37
cases for each group. Statistical analyzes were performed
with SPSS 26 software (SPSS, Inc., Chicago, IL, United
States). Desprictive statistics such as mean, standard
deviation, median, descriptive frequency, percentage, and
interquartile ranges (IQR) are expressed the quantitative
data. The normal distribution of variables was tested using
the Kolmogorov-Smirnov test. Statistical comparisons
between groups were performed with independent t-test
for normally distributed variables. For variables that did
not have a normal distribution, the Mann-Whitney U test
was used. The chi-square test and Fisher's exact test were
used to compare categorical data. Receiver operating
characteristic (ROC) curve analysis was used to predict
neonatal birth weight. The p-value < 0.05 was considered
statistically significant.

RESULTS

Sociodemographic  and clinical characteristics,
biochemical data, and perinatal outcomes are listed in
Table 1-2;with a close look at the tables HbAlc, Fasting
glucose (mg/dl) and 1st-hour p.glucose (mg/dl) results
show statistically significance. When we compared the
groups in terms of LGA frequency, we found that 25
neonates were in the GDM group and 18 neonates were in
the PGDM group. We have tried to summarize these
results in Tables 3 and 4, there was no significance with
GDM mother results in table 3 but when it comes to the
results of PGDM mothers in table 4 there is an obvious
significance as shown in the table.

Table 1. Sociodermographic results of mothers

GDM  Mean+ PGDM Mean+ pvalue
SD SD

Age (years) 33 +6 31 +5 0.085*
Gravidity 3 +1 3 +1 0.364*
Parity 1 +1 1 +1 0.245*
Gestational age 30.6 +14 30.2 +1.8 0.687*
(Weeks)
Pre-preg.BMI 29.1 +4.8 28.4 +3.7 0.074*
(kg/m?)
GWG (kg) 9 +3 10 +4 0.452*
HbAlc (%) 5.8 +0.7 6.9 +1.5 <0.001*
Fasting glucose 85 +16.5 99.2 +25 <0.001*
(mg/dI)
1st-h  p.glucose 138.1  +289 145 +45 <0.001*
(mg/dl)
GA at delivery 37 +2 37 +2 0.775*
(weeks)

* Independent t-test
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Table 2. Birth characteristics and results of newborn

GDM Mean+SD PGDM Mean+SD P val.
Birth weight (grams) 3157  £590 3422 +656 0.087*
Birth weight (percentile) 69.3 £25.6 75 +23.3 0.154*
LGA 25 (37.9%) 18 (46.2%) 0.405+
1st minute APGAR score 7 (7-8) 7 (7-8) 0.645%
5th minute APGAR score 9 (9-10) 9 (9-9) 0.795%

* Independent t-test
+ Chi-square test
1 Mann Whitney U tes

Table 3. GDM pregnancies and LGA& AGA results

LGA (n=25) Median IQR* AGA Median p val.
(n=41) IQR*
HbAlc (%) 7.6 (7.2-8.7) 5.7 (5.1-6.3) 0.327%
Fasting glu.(mg/dl) 114 (94-126) 88 (78-93) 0.027%
1st-hour p.glu. (mg/dl) 167 (157-212) 114 (111-127) 0.016%
Pre-preg.BMI (kg/m?) 28.4 (27.7-32.2) 28.3 (26.9-30.4) 0.247%
GWG (kg) 10 (9-12) 9 (8-10) 0.015%

*(IQR (Inter Quartile Range))
1 Mann Whitney U test

Table 4 . PGDM pregnancies and LGA& AGA results

LGA (n=18) Median IQR* AGA Median p val.

(n=21) IQR*
HbAlc (%) 7.6 (7.1-8.9) 5.8 (5.3-6.7) <.001%
Fasting glu.(mg/dl) 114 (94-126) 88 (78-93) <.001%
1st-hour p.glu. (mg/dl) 167 (157-212) 114 (111-127) <.001%
Pre-preg.BMI (kg/m?) 27.6 (25.2-29.7) 27.7 (26.5-30.4) 0.364%
GWG (kg) 11 (8-12) 12 (8-12) 0.813%

*(1QR (Inter Quartile Range))
1 Mann Whitney U test
ROC Curve

We used ROC curves to estimate LGA in groups and tried

to summarize them in Figures 1 and 2. We examined Haonof
values such as fasting and postprandial glucose levels and awG
GWG for our LGA estimates in pregnant women with ot
GDM using ROC analysis. (AUC: 0.663, %95 CI [0.526, - : —eforence

0.800], AUC: 0.678, %95 CI [0.540, 0.816], AUC: 0.677,
%95 CI [0.548, 0.805], respectively). ROC curve analysis

0.8
was also used to determine fasting glucose, first-hour >
postprandial glucose, and HbAlc to predict LGA in the = o7
PGDM group (AUC: 0.889, %95 CI [0.782, 0.996], AUC: 2
0.893, %95 CI [0.737,1.000], AUC: 0.931, %95 CI [0.807, 3 >
1.000], respectively). il
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0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity

Diagonal segments are produced by ties
Figure 1. GDM group’s Fasting glucose, 1st-hour
postprandial glucose, and GWG estimating the LGA
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Figure 2. PGDM group’s Fasting glucose, 1st-hour
postprandial glucose, and GWG estimating the LGA

DISCUSSION

The present study showed that, first-hour postprandial
glucose,fasting glucose and HbAlc levels were higher in
the PGDM group than in the GDM group, whereas GWG
and BMI levels before pregnancy were similar. In addition,
HbAlc, blood glucose in the first hour, and fasting blood
glucose to predict LGA were higher in the PGDM group.
First-hour postprandial glucose, GWG, and fasting glucose
ability to predict LGA were higher in the GDM group.
Glucose tests are inexpensive and easy to use. They also
reflect immediate changes in blood glucose levels. One
study comparing type 1 DM with a control group found
that levels of postprandial glucose measured in the third
trimester were the strongest predictor of macrosomia (11).
Other studies have similarly demonstrated the importance
of postprandial blood glucose levels. The present study
showed that for the predictive power of LGA of first-hour
postprandial glucose, a sensitivity of 64% and a specificity
of 68% were achieved with a cut-off value of 140.5 mg/dl
in the GDM group. Moreover, for the predictive power of
LGA of first-hour postprandial glucose, a sensitivity of
94% and a specificity of 80% were achieved with a cut-off
value of 128.5 mg/dl in the PGDM group. In contrast, a
sensitivity of 78% and a specificity of 80% at a cut-off
value of 93.5 mg/dl in the PGDM group were achieved for
fasting glucose. Our study showed that postprandial blood
glucose significantly predicted LGA, especially in PGDM
compared with the GDM group. We also showed that
postprandial blood glucose significantly predicted LGA
compared with fasting blood glucose in the PGDM group.
HbAlc is a commonly used test for chronic glycemic
control that reflects the average blood glucose level over
the past one to two months, especially in pregnant women
with PGDM. Because of increased hemodilution and the
rate of erythrocyte destruction during pregnancy, levels of
HbAlc are lower in pregnant women than in non-pregnant.
The use of the HbA1c test, performed every 4-5 weeks in
pregnant women with GDM, has not been shown to be
useful as a parameter for glycemic control. Birth weight

correlated significantly with HbAlc level measured at
different time points in the PGDM group. For example, in
a prospective study, Hb Alc measured in the third trimester
was the strongest predictor of macrosomia in 289 pregnant
women with type 1 DM (12). Abnormalities in serum
glucose levels less occur in the GDM group than in the
PGDM group. For this reason, the evidence for an
association between HbAlc and birth weight is weaker in
the GDM group. Many studies have examined HbAlc
levels at the time of OGTT (13). There is no clear
association between HbAlc levels and infant birth weight
in the early period. However, the association between
HbAlc levels and macrosomia has been more clearly
demonstrated. Therefore, the HbAlc level just before birth
can be measured to predict birth weight in the GDM group.
Similarly, in our study, HbAlc strongly predicted LGA in
the PGDM group (14). The present study showed that the
predictive power of HbAlc for LGA at a cut-off value of
6.55 in PGDM had a sensitivity of 93% and a specificity
of 87%. Because the HbAlc level has weak predictive
power for LGA in the GDM group, measurement of the
HbAlc level can be planned just before delivery,
especially in the GDM group. The risk of GDM is
increased, especially in overweight or obese women before
pregnancy, and GWG should be carefully monitored (15).
In studies, excessive GWG has been associated with
cesarean section, hypertension, LGA, inability to lose
weight gained after delivery, and increased risk of
diabetes. The present study showed that the predictive
power of GWG for LGA,which is sensitivity of 60% and
specificity of 61% was performed at a cut-off weight of
11.5 kg for GDM. In contrast, fasting glucose had a
sensitivity of 64% and specificity of 66% at a cut-off value
of 84.5 mg/dl for GDM. Our study demonstrated that
GWG is more valuable than fasting glucose and HbA1c for
predicting LGA in pregnant women with GDM. In
addition, glycemic control and GWG should be closely
monitored.

One of the study’s limitations is its design which is
retrospective and the calculation of the BMI of the
pregnant women before pregnancy based on their self-
reported body weight. In addition, maternal blood glucose
markers were measured only once and there were no
repeated measurements. In addition, the number of
pregnant women with type 1 DM in the study was very
small (n=7).

CONCLUSION

Glycemic control is critical in pregnant women with
PGDM and GDM. The risk of LGA may diminish by
monitoring of HbAlc better and postprandial glucose in
PGDM and GWG in GDM. Better control of fetal
overgrowth may have a positive impact on the risk of
childhood obesity and related metabolic syndrome. This
positive impact may develop in the long term, and improve
the cardiometabolic profile. For this reason, the parameters
that can predict LGA in the early stages of pregnancy are
very valuable.

Authors’s Contributions: Idea/Concept: K.S., E.G.,
M.S.; Design: K.S., E.G., M.B., M.S.; Data Collection
and/or Processing: H.S., K.A., M.B.; Analysis and/or
Interpretation: Z.B., P.B., M.B.; Literature Review: Z.B.,
P.B.; Writing the Article: K.S., E.G.,, M.S.; Critical
Review: Z.B., P.B.
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Anticancer Activity of Endemic Phlomis Extracts in HCT116 Human Colon
Cancer Cells
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ABSTRACT

Aim: Previous studies have reported that Phlomis russeliana shows cytotoxic effects against several cancer cell lines;
however, its anti cancer activity on HCT-116 cancer cells has not yet been investigated. Therefore, the present study is
designed to explore anti-cancer properties of Phlomis russeliana against HCT-116 human colon cancer cell line and
HUVEC normal cell line.

Material and Methods: HCT-116 cells and HUVECs treated with different concentrations of Phlomis russeliana (2, 4, 6,
8 and 10 mg/ml) and cell viability evaluated by the MTT assay. Anti-migratory and anti-colonigenic effects of Phlomis
russeliana were assessed with wound healing and colony formation assays respectively. Quantitative determination of total
antioxidant status (TAS), total oxidant status (TOS) and caspase-3 activation were performed with colorimetric Elisa kits.
Results: Phlomis russeliana significantly decreased cell viability of HCT-116 cells in a concentration dependent and
showed weaker toxicity against normal HUVECs. Pholomis russeliana significantly inhibited migration and colony
formation potential of HCT-116 cells. A significant increase in caspase-3 activation was observed after treatment with
Phlomis russeliana. Phlomis russeliana did not significantly affect the TAS and TOS level in HCT-116 cells.

Conclusion: These results revealed that Phlomis russeliana showed anti-cancer activity in human colon cancer cells,
through the suppression of colony formation, inhibition of migration and induction of caspase-3 activation. Phlomis
russeliana, could be a promising source for the development of new anti-cancer agents against cancer.

Keywords: Phlomis russeliana; HCT-116 cells; migration; caspase-3 activation; colony formation.

HCT116 insan Kolon Kanseri Hiicrelerinde Endemik Phlomis Ekstraktlarinin Antikanser

Aktivitesi
oz
Amac: Onceki calismalar, Phlomis russeliana'min gesitli kanser hiicre hatlarina karsi sitotoksik etkiler gdsterdigini
bildirmistir; ancak, HCT-116 kanser hiicreleri tizerindeki anti kanser aktivitesi heniiz arastirilmamistir. Bu nedenle, bu
¢alisma Phlomis russelianamin HCT-116 insan kolon kanseri hiicre dizisi ve HUVEC normal hiicre dizisine kars: anti-
kanser 6zelliklerini arastirmak {izere tasarlanmustir.
Gereg ve Yontemler: HCT-116 ve HUVEC hiicreleri Phlomis russeliana’nin farkli konsantrasyonlar1 (2, 4, 6, 8 ve 10
mg/ml) ile muamele edildi ve hiicre canliligit MTT yontemi ile degerlendirildi. Phlomis russeliana'nin anti-migrasyon ve
anti-kolonijenik etkileri, sirasiyla yara iyilesmesi ve koloni olusumu analizleri ile degerlendirildi. Kolorimetrik Elisa kitleri
ile toplam antioksidan durumunun (TAS), toplam oksidan durumunun (TOS) ve kaspaz-3 aktivasyonunun kantitatif tespiti
yapildi.
Bulgular: Phlomis russeliana, konsantrasyona bagli olarak HCT-116 hiicrelerinin canliligini 6énemli 6lgiide azaltti ve
normal HUVEC'lere kars1 daha zayif toksisite gosterdi. Phlomis russeliana, HCT-116 hiicrelerinin gogiinii ve koloni
olugturma potansiyelini 6nemli 6lgiide engelledi. Phlomis russeliana ile tedaviden sonra kaspaz-3 aktivasyonunda 6nemli
bir artis gozlendi. Phlomis russeliana, HCT-116 hiicrelerinde TAS ve TOS seviyesini 6nemli 6l¢iide etkilemedi.
Sonug: Bu sonuglar; Phlomis russeliana'nin koloni olusumunun baskilanmasi, migrasyonun engellenmesi ve kaspaz-3
aktivasyonunun inditklenmesi yoluyla insan kolon kanseri hiicrelerinde anti-kanser aktivitesi gosterdigini ortaya koydu.
Phlomis russeliana, kansere karsi yeni anti-kanser ajanlarinin gelistirilmesi i¢in umut verici bir kaynak olabilir.
Anahtar Kelimeler: Phlomis russeliana; HCT-116 hiicreleri; migrasyon; kaspaz-3 aktivasyonu; koloni olusumu.
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INTRODUCTION

According to Global 2020 data sources, colorectal cancer
is the 3rd most frequently diagnosed cancer type in the
world and the 2nd cause of cancer-related death among
cancer types (1). Colorectal cancer is a major disease that
results from the progressive accumulation of genetic and
epigenetic changes (2). Chemotherapy and surgery are the
most common existing treatment options for colon cancer
but effects of these treatments are still unsatisfactory
because development of drug resistance and terrible side
effects (3). Therefore, the discovery and identification of
new anti-tumor agents are urgently needed. Many studies
stated the anti-cancer effects of plants against cancer (3).
For centuries, herbal products have been used in the
treatment of various human diseases (3). Numerous anti-
cancer drugs derived from plants have demonstrated good
pharmacological effects and currently have been
administered around the world (3,4).

Phlomis L. species of Lamiaceae family generally have
aromatic properties. The Phlomis species are used for
several treatment as  immunosuppressive,  anti-
inflammatory, antimicrobial, and free radical scavenging
activities, ulcers and haemorrhoids in Anatolian folk
medicine. (5-7). Studies have stated that cytotoxic,
cytostatic and antioxidant activities most of the
phenylethanoid glycosides isolated from phlomis species
(8-9). In a study, various phenylethanoid glycosides such
as Forsythoside B, verbascoside, samioside, alyssonoside,
isoverbascoside, martynoside in methanolic extracts of
various Phlomis species which include Phlomis russeliana
were identified by using HPLC method (5).

One of these Phlomis species is endemic Turkish plant
Phlomis russeliana commonly named Turkish sage or
Jerusalem sage (10). A previous study conducted by Alpay
and co-workers showed cytotoxic effects of Phlomis
russeliana methanol extracts against Caco-2 (10). Ghaffari
and co-workers reported anti-proliferative effects of
Phlomis russeliana leaf extracts on human breast cancer
cell line (MCF-7) (11). To the best of our knowledge, the
effects of Phlomis russeliana on HCT-116 cancer cells
have not yet been investigated. In the present study, we
aimed to investigate the antioxidant and antitumor
activities of ethanol extracts obtained from Phlomis
russeliana on colon cancer cell line HCT-116 in vitro.

MATERIAL AND METHODS

Reagents

RPMI 1640 medium, DMEM high glucose medium, fetal
bovine serum (FBS), penicillin—streptomycin, phosphate-
buffered solution (PBS), and 0.25% trypsin were
purchased from Capricorn Scientific (Germany), MTT
assay kit bought from Biotium (San Francisco, USA),
caspase-3 assay kit purchased from Bt Lab (Shanghali,
China).

Collection and Ethanol
russeliana

Aerial parts of the plant were collected from Bolu
Province, Turkey, in August, 2021. The extraction was
performed as described previously by Alpay et al. with
some modifications (10). About 20g of dried aerial parts
of plant were powdered and extracted with 150 ml ethanol
(95%) extraction by a Soxhlet extractor. After, the

Extraction of Pholomis

resultant dried extract was stored in sterile screw-capped
bottles at 4 °C for further use (10).

Cell Lines and Cell Culture

Colon cancer cell line HCT-116 was kindly supplied by
Prof. Dr. Ferda Ar1 (Bursa Uludag University, Department
of Biology) Human umbilical vein endothelial cells
(HUVECS) were kindly provided by Dr. C. Verda Bitirim
(Ankara University Stem Cell Institute). HUVECs were
cultured in 10% FBS-containing DMEM high glucose
medium (Capricorn Scientific, Germany) and HCT-116
cells were cultured with RPMI-1640 medium (Capricorn
Scientific, Germany) supplemented with L-glutamine,
10% inactivated fetal bovine serum (FBS, Capricorn
Scientific, Germany), 1% penicillin—streptomycin
(Capricorn Scientific, Germany). Cells were maintained an
incubator supply humidified atmosphere with 5% CO; at
37°C.

Cell Viability

MTT (3-[4,5-dimethylthiazol-2-yl]-2,5 diphenyl
tetrazolium bromide) method was investigate the effects of
Phlomis russeliana on HCT-116 and HUVEC cell
viability. Cultured cells (HCT-116 and HUVEC) were
seeded into 96-well cell culture plates at 5x10° cells per
well and incubated for 24 h at 37°C and 5% CO.. After the
incubation period, medium was removed and cells treated
with 100 pL of the dilutions of the Phlomis russeliana
concentrations (2, 4, 6, 8 mg/ml) were added to each well.
Cells incubated with medium containing ethanol solvent
(0.5%) were used as a control. Treated cells further
incubated for 24h. After 24 hour of incubation, 10 uL of
MTT solution (Biotium, San Francisco USA) was added
and cells were incubated for 4 h at 37 °C. Then 200 pL
DMSO was added to each well and formazan crystals were
dissolved. Finally the absorbance of samples was
measured spectrophotometrically at 570 nm wavelength

using a microplate reader (BioRad, USA). Each
experiment was tested in triplicate.

Microscopic  Observation of HCT-116 Cell
Morphology

Morphological changes in response to different

concentrations of Phlomis russeliana were observed by an
inverted  microscope  (Euromex  Arnhem,  The
Netherlands). Cells were cultured in a 6-well plate and
incubated  with  different  Phlomis  Russeliana
concentrations (4 mg/ml and 6 mg/ml). After an incubation
period, morphological alterations were examined under an
inverted microscope.

Caspase- 3 Assay

Caspase-3 ELISA Kit (Bt-lab, China) was used the detect
caspase-3 levels in HCT- 116 cells treated with Pholomis
russeliana extracts. Caspase-3 activity was measured as
per the manufacturer's protocol. Hct-116 cells treated with
Pholomis russeliana extracts (4 mg/ml and 6 mg/ml) for
24 h. After treatment cells were harvested and transferred
into the 15 mL conical tubes. Thereafter cells were
centrifuged at 2,000 x g for 5 minutes at 4°C. The
supernatant was discarded and cell pellet was dissolved in
chilled RIPA lysis buffer. Cell suspension incubated on ice
for 30 minutes and then centrifuged at 14000xg for 10
minutes.  Supernatants were transferred to a new
microcentrifuge and stored at -20°C. Optical density (OD
value) of each well was measured with a microplate reader
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(Epoch BioTeK, Agilent Technologies, U.S.A.) at 450 nm.
Wound Healing

The influence of Pholomis russeliana extract on the cell
migration of HCT-116 cells was analyzed by wound
healing assay. HCT-116 cells (2 x 10%) were plated in 6-
well culture with RPMI-1640 medium and cells were
incubated until they formed a confluent cell monolayer. A
wound was generated with a sterile yellow pipette tip on
the midline of the confluent cell monolayer in each well.
And then cell debris was removed by PBS washing.
Thereafter, the cells in each well were incubated with fresh
medium containing different doses of Pholomis russeliana
extracts (4 mg/ml and 6 mg/ml) incubated for 24 hours.
Images of the migrating cells were photographed using an
inverted microscope. The wound size was analyzed by
ImageJ software.

Colony Formation Assay

HCT-116 cells were seeded into 6-well plates at (~300
cells/well) and incubated for 24 hours to allow the cells to
adhere to the surface. After that cells were treated with
different concentrations of Pholomis russeliana extracts
and incubated at 5% CO; and 37°C for 7 days. After
incubation, the medium was removed and the cells were
washed with 1X PBS. After washing, colonies were fixed
with cold methanol solution for 30 minutes and stained
with crystal violet (0.5%) for 30 minutes. Colonies
containing more than 50 cells were counted and
photographed under a light microscope.

Measurement of intracellular TAS and TOS levels
TAS levels were analyzed with a commercial Elisa kit (Rel
Assay Diagnostics, Turkey) and results were expressed as
mmol Trolox Eg/L. TOS levels were measured by using a
commercially available Elisa kit (BT Lab, Chine) and
results were given as pmol H,O, Eg/L. TOS and TAS
levels in cell lysed were measured spectrophotometrically
(Epoch, BioTek) as per manufacturer's directions.

Statistical Analyses

Descriptive statistics of the quantitative variables in the
study are given as mean and standard deviation. The
conformity of the variables to the normal distribution was
examined using the Shapiro Wilk test. One way analysis of
variance (one way anova) was used in the mean
comparison of the groups with more than two categories,
and the comparisons with the control group for the
variables that differed were examined using the Dunnett
test. Two way anova was used to evaluate the comparison
of means for more than two periods and groups. P<0.05
was accepted as the statistical significance level. SPSS
(version 28) and GraphPad Prism 9.4.1 were used in the
analysis.

RESULTS

Phlomis russeliana inhibited proliferation of HCT116
colon cancer cells and showed lower cytotoxicity
against normal HUVEC cells

Anti-proliferative and cytotoxic effects of ethanol extract
of Pholomis russeliana were investigated on HCT-116
colon cancer cells and normal HUVEC cells by using the
MTT assay. The cells were treated with various doses of
Pholomis russeliana extract (2, 4, 6, 8,10 mg/ml) for 24h.
Pholomis russeliana significantly inhibited the cell

viability of HCT-116 cells in a dose-dependent manner as
compared to control group. HCT-116 cell viability was
detected %53 for 4 mg/ml administration dose. The highest
inhibition of proliferation was observed at 10mg/ml
(Figure 1(a)). There was no significant difference in cell
viability among HUVEC cells treated with 2 and 4 mg/ml
of Pholomis russeliana ethanol extract compared to the
control group (Figure 1(b)). Although HUVEC cell
viability was significantly reduced at higher doses of
Phlomis russeliana extract, the cell viability of HUVECs
was not decreased below 43%. These results indicated that
Pholomis russeliana has low cytotoxic activity against
normal HUVEC cells and selectively inhibited HCT-116
cancer cells proliferation.

HCT-116 HUVEC
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Figure 1. Phlomis russeliana inhibits the viability of
HCT-116 cells. HUVEC (a) and HCT-116 (b) cells were
incubated with different concentrations of Phlomis
russeliana for 24 h, and then analysed by the MTT assay.
P.russeliana exhibited little cytotoxicity on HUVECs
compared with HCT-116 cells. Representative
macroscopic images of morphological alterations in
HCT16 cells following treatments of DMSO (c), 4mg/ml
(d) and 6 mg/ml (e) doses of P. Russeliana. P. Russeliana
decreased the HCT-116 cell density in a concentration-
dependent manner and caused rounded cell shape
compared to untreated control cells. *p=0,007 **p<0,001
vs. control group. Data were expressed as mean standard
deviation (SD) of three independent experiments.

Phlomis russeliana caused morphological alterations in
HCT-116 cells

Following  treatment with  Phlomis  russeliana,
morphological changes were analyzed by an inverted
microscope. As seen in the inverted microscope images
(Figure 1(c) to (e)), Phlomis russeliana treatment reduced
the number of HCT-116 cells and led more rounded cell
shapes compared with the cells in the vehicle (control)
treated group.
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Phlomis russeliana induce Caspase-3 activation in
HCT116 cells

A colorimetric sandwich ELISA kit (E4804Hu) was used
for the quantitative detection of human caspase-3
concentration in the HCT-116 cell lysates. Based on MTT
data, two major cytotoxic concentrations of P.russelina
were selected for caspase-3 activity. Caspase-3 activity
was measured after treated cells with 4 mg/ml and 6 mg/ml
of P.russelina extracts for 24h. Caspase-3 activity was
significantly increased by the treatment of HCT116 cells
with Pholomis russeliana extracts. Compared with control,
caspase-3 activity was increased by 1,45 and 5,16 fold in
HCT116 cells treated with 4 mg/ml and 6 mg/ml doses of
Pholomis russeliana respectively. The changes found in
caspase-3 activities after P.russelina administration is

presented in Figure 2.
s
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Figure 2. Relative expression levels of caspase 3 in the
HCT-116 cells treated with two concentrations (4 mg/ml
and 6 mg/ml) of Pholomis russeliana. Treatment of HCT-
116 cells with P. russeliana extracts led to a significant
increased caspase-3 activity. Each treatment replicated in
three times and the data were presented as the mean +
standard deviation (SD) of three independent experiments,
*p=0,020, **p < 0,001.
Phlomis russeliana
migration

To investigate the effect of Pholomis russeliana on the
migration potential of HCT-116 cancer cells we performed
wound healing assay. After a wound was generated, HCT -
116 cells were incubated with 4 mg/ml and 6 mg/ml of
Pholomis russeliana extracts for 12 and 24 h. Images of
scratch areas were photographed with an inverted
microscope (magnification, x100) at 0, 12 and 24 h of
Phlomis russeliana-treatment and results are shown in
Figure 3. Pholomis Russelina-treated cells covered less of
the scratch area compared to untreated control cells. After
12 h, covered of the wound area in 4mg/ml and 6 mg/ml
treated HCT116 wells were % 18,63 and % 20,67
respectively and %32,29 in the control group At 24 hours
after treatment, these rates were found % 28,86 and
%21,55 respectively in 4 mg/ml and 6 mg/ml treated
groups and 45,84% in the control group. Our results
showed that Pholomis russeliana significantly inhibited
migration ability of HCT-116 cells.

4mg/ml 6mg/ml
Phlomis russeliana concentrations
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Figure 3. Lower migration rate was observed in treated
HCT-116 wells compared to untreated cells. HCT-116
cells (2 x 10° cells/well) were seeded in a 6 well plate and
incubated with denoted concentrations of P. Russelina for
24h. Images of the relative wound closures at 0,12 and 24
h of P. Russelina treatment were illustrated (magnification,
x100) (A). The percentage of wound closure area at 0, 12
and 24 h of P. Russelina treatment presented as graphs (B).
Three repetitions of each treatment were made and results
from each experiment were presented as mean standard
deviation (SD) of three independent experiments. * p<0,05
vs. control group.

Phlomis russeliana inhibit the colony formation in
HCT-116 cells

The colony formation ability of Phlomis russeliana-
treated HCT 116 cells was determined by colony
formation assay. Pholomis russeliana suppressed colony
formation activity of HCT-116 cells in a dose dependent
manner (Figure 4). Phlomis russeliana dropped the colony
number to 23 at 4 mg/ml and to 8 at 6 mg/ml concentration
significantly. The results revealed that Phlomis russeliana
significantly inhibited colony formation of HCT-116 cells.
Pholomis russeliana did not affect TAS and Tos levels
in HCT-116 cells

TAS and TOS levels were investigated in HCT-116 cells
after exposed to two different concentrations (4 mg/ml and
6 mg/ml) of Phlomis russeliana extracts. Compared with
the control group, there was a slight increase in TAS levels
after treatment with 4 mg/ml P. Russelina, while a decrease
was observed in TAS levels in HCT116 cells after
treatment with 6mg/ml of Phlomis Russeliana. When we
analyzed TOS levels, treatment of HCT116 cells with
P.russelina extracts caused a dose-dependent increase in
TOS levels compared to the control group (Figure 5).
However, these results were not statistically significant (all
p > 0.05).
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Figure 4. Effect of Pholomis russeliana on the colony
formation ability of HCT-116 cells. Pholomis russeliana
significantly decreased the number of colonies of HCT-
116 cells. The number of colonies of Pholomis russeliana-
treated HCT-116 cells were significantly lower than non
treated control group (A). Experiment were repeated three
times and data are presented as the mean + SD.*p < 0,001
vs. control group.
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Figure 5. TAS and TOS levels in HCT-116 cells after
treatment with Phlomis russeliana.

DISCUSSION

For centuries, medicinal herbs have been used in
traditional medicine for the treatment of many diseases
(12). Herbal medicine has been an important source of
drug discovery used in cancer therapy over the course of
many years (12,13). One of the sources of these herbal
medicinal products is the genus Phlomis has been used for
many years in the treatment of various diseases such as
diabetes (14) gastritis (15) and dermal infections (6).
Cytotoxic activity of Phlomis species against different
cancer cell lines has shown in previous studies (8,10-12).
Saracoglu et al. found that herb compounds isolated from
Phlomis species such as phenyl propanoid caffeic acid,
phenyl ethyl alcohol show cytotoxic effects against
different cancer cell lines (8). Ghaffari et al. investigated
the anti-proliferative effects of P.russelian in MCF-7
breast cancer cells (11). Our results are in agreement with

Saglik Bilimlerinde Deger 2023; 13(2): 227-233

previous studies which showed that Phlomis russeliana
induced cytotoxic effects on human cancer cell lines. Our
findings revealed that Phlomis russeliana at lower doses
showed a strong cytotoxic effect against colon cancer cells.
However, Phlomis russeliana showed a lower cytotoxicity
against normal HUVEC cells compared with HCT-116
cells. Phlomis russeliana extracts did not exhibit a
cytotoxic effect on the tested cells at 2-6 mg/mL
concentrations. Even though, inhibitory effect of Phlomis
Russeliana significantly increased at higher concentrations
(8 mg/ml and 10 mg/ml), the cell viability of HUVECs did
not decrease below 44%. The obtained data revealed that
Phlomis Russeliana exhibits a selective toxicity against
HCT-116 cells. Ghaffari et al. investigated the anti-
proliferative effects of P.russelian in MCF-7 breast cancer
cells (11). They tested Phlomis Russeliana on MCF-7
cancer cells at low but over a wider range of doses (0.001,
0.01, 0.1, 1 and 10 pg/ml ). They found that 0.001 and 0.01
mg/ml of Phlomis russeliana leaf extracts induced
proliferation of MCF-7 cells but 1 and 10 mg/ml of doses
led to a significant decrease in viability of MCF-7 cells
(11). Alpay et al.investigated the antimicrobial,
antioxidant and antitumor activity of Phlomis russeliana
ethanol extracts against Caco-2 colon cancer cell line (10).
They used higher doses of Phlomis russeliana extracts (5,
10, 20, 40 and 80 mg/ml) on cancer cells compared to our
study. They also found proliferation inhibition effect of the
Phlomis russeliana on colon cancer cells (10). They also
showed that proliferation inhibitory effect of the Phlomis
russeliana on Caco-2 colon cancer cells. Unlike Alpay’s
study, in this study we investigated the caspase-3 activity,
clonogenic and migratory potential of HCT-116 colon
cancer cells treated with Phlomis russeliana extracts. Also,
we didn’t reach any study that examined these anti-cancer
properties of the Phlomis russeliana on colon cancer cells
in the literature.

Caspases are promoter of apoptosis and activated by
intrinsic (mitochondria-mediated) and extrinsic (death
receptor-mediated) apoptotic signaling pathways (16).
Caspase-3 is well known effector caspase and it is at the
center of both signaling pathways. When caspase-3 is
activated a series of substrates in cells are specifically
cleaved and finally cell death occurs (17). It is a key
regulator ~of  chemotherapy, radiotherapy, and
immunotherapy-mediated apoptosis induction (18).
Cancer therapy efficacy is generally evaluated according
to increased caspase-3 activation (18).

In our study, Phlomis Russeliana significantly increased
the caspase-3 activation in HCT-116 cells in a dose
dependent manner. Our results suggest that Pholomis
russeliana could induce caspase dependent cell death
pathways in HCT-116 cells.

Cell migration is a tightly regulated process involved in
many physiological events such as cell differentiation and
proliferation. (19,20). Uncontrollable cell migration
promotes anti-cancerogenic events such as cancer
initiation, relapse and metastasis, leading to tumorigenesis
(20). Therefore inhibiting the migration process is a
substantial treatment strategy. According to our results,
migration of HCT-116 cells across the wound area was
significantly suppressed by Phlomis russeliana treatment.
In this study, we demonstrated for the first time the
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migration inhibition potential of Phlomis russeliana on
HCT-116 cells.

Colony formation is an alternative in vitro technique used
to evaluate survival and proliferation ability of cancer cells
(21). This assay is helpful to evaluate survival and
proliferation of cancer cells after treatment with cytotoxic
agents (21, 22). In other words, it is the ability of cancer
cells to form a colony from a single cell. (23). In our study
we found that treatment with Phlomis russeliana
significantly inhibited colony formation in HCT-116 cells.
Oxidative stress is an important factor in cancer
development (24) The total oxidant status (TOS) and the
total antioxidant status (TAS) are used as biomarkers to
assess oxidative stress status. (25). Alpay et al. reported
that TOS levels were decreased in Caco-2 cells treated
with Phlomis Russeliana extracts (10). In our study,
decreases in TAS and increases in TOS levels according to
different Phlomis Russeliana concentrations in HCT-116
cells were statistically insignificant. This result suggested
that oxidative stress state is not an anti-cancer mechanism
exerted by Phlomis Russeliana against HCT-116 cells.
CONCLUSION

This is the first study to show anti-cancer activities
(caspase-3 activation, anti-migration and anti-clonogenic)
of Phlomis russeliana against HCT-116 colon cancer cells.
Our findings revealed that Phlomis russeliana exhibited a
strong anti-cancer effect against HCT-116 cells and a
lower cytotoxic effect on normal cells. Our results might
be important contributions to the development of new
treatment approaches that can support further clinical
research. Further studies are required to identify new
molecular mechanisms underlying the anti-tumor effects
of Phlomis russeliana.

Authors’s Contributions: Idea/Concept: Y.K.; Design:
Y.K.; Data Collection and/or Processing: Y.K.; Analysis
and/or Interpretation: Y .K., O.P.; Literature Review: Y.K.;
Writing the Article: Y.K.; Critical Review: Y.K., O.P.
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Evaluation of Cerebrospinal Fluid Results in Patients Presenting with a
Prediagnosis of Meningitis

Esra AKYUZ OZKAN 1, Yeliz TANRIVERDI CAYCI =2

ABSTRACT

Aim: It was aimed to determine the microorganisms and antibiotic susceptibilities obtained from cerebrospinal fluid
samples (CSF).

Material and Methods: CSF samples of 138 patients who admitted with a prediagnosis of meningitis to Ondokuz Mayis
University Pediatric Emergency Department between 01/01/2021-01/01/2022 was included. CSF cultures, identification
of bacteria and their antibiotic susceptibilities were evaluated by VITEK 2 (bioMeriux, France) automated identification
system. If the growth was detected by blood culture system, the specimen was cultivated onto the 5% blood agar, Eosin
Methylene Blue agar and chocolate agar. Also, CSF samples were studied for both viral and bacterial agents with the Smart
Cycler (Cepheid, USA) device working with Real-Time PCR method. In this system, Streptococcus pneumoniae, Neisseria
meningitidis, Haemopbhilus influenzae, Cytomegalovirus, Herpes simplex type-1, Herpes simplex type-2, Human herpes
virus type-6 (HHV-6), Varicella zoster virus and Epstein Barr virus agents were detected.

Results: Of the 138 CSF samples, 50,88% were male and 49,12% were female. The mean age of the patients was 36 + 55
months. Bacterial agents were detected in 18 (13,8%) of the CSF samples and viral agents in 12 (9,2%) samples.
Staphylococcus epidermidis (64.6%), Staphylococcus aureus (7.7%) and Streptococcus pneumonia (6.9%) took the first
three places in bacterial agents. Among the viral agents, HHV-6 was the most common followed by Enteroviruses.
Conclusion: It has been observed that the profiles and resistance status of microorganisms frequently seen in CSF have
changed over the years.

Keywords: Meningitis; cerebrospinal fluid; antimicrobial susceptibility; PCR.

Menejit On tamisiyla Bagvuran Hastalarda Beyin Omirilik Stvi Sonuclarinin Degerlendirilmesi

(0)/

Amagc: Beyin omurilik sivist orneklerinden (BOS) elde edilen mikroorganizmalarin ve antibiyotik duyarliliklarinin
belirlenmesi amaglanmustir.

Gere¢ ve Yontemler: Ondokuz Mayis Universitesi Cocuk Acil Servisime 01/01/2021-01/01/2022 tarihleri arasinda
menenjit 6n tanisi ile bagvuran 138 hastanin BOS 6rnekleri alindi. BOS kiiltiiriinde {ireyen bakterilerin tanimlanmasi ve
antibiyotik duyarliliklar1 VITEK 2 (bioMeriux, Fransa) otomatik tanimlama sistemi ile degerlendirildi. Kan kiiltiirii
sisteminde iireme saptandiysa ornek %5 kanli agar, Eosin Methylene Blue agar ve ¢ikolatali agarda ekildi. Ayrica Real-
Time PCR yontemi ile ¢alisan Smart Cycler (Cepheid, ABD) cihazi ile BOS 6rnekleri hem viral hem de bakteriyel etkenler
agisindan incelendi. Bu sistemde Streptococcus pneumoniae, Neisseria meningitidis, Haemophilus influenzae,
Sitomegaloviriis, Herpes simpleks tip-1, Herpes simpleks tip-2, Human herpes viriisii tip-6 (HHV-6), Varicella zoster
viriisii ve Epstein Barr viriisii ajanlar tespit edildi.

Bulgular: 138 BOS o&rneginin, %50,88' erkek, %49,12'si kadindi. Hastalarin yas ortalamas1 36 + 55 ay idi. BOS
orneklerinin 18'inde (%13,8) bakteriyel, 12'sinde (%9,2) viral etkenler saptanmigtir. Bakteriyel etkenlerde Staphylococcus
epidermidis (%64,6), Staphylococcus aureus (%7,7) ve Streptococcus pneumonia (%6,9) ilk ti¢ siray1 aldi. Viral ajanlar
arasinda en yaygin olan1 HHV-6 idi ve onu Enteroviriisler izlemistir.
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Sonu¢: BOS'ta siklikla goriillen mikroorganizmalarin
profillerinin ve direng durumlarinin yillar iginde degistigi
gozlenmistir.

Anahtar Kelimeler: Menenjit; beyin omurilik sivisi;

antimikrobiyal duyarlilik; PZR.

INTRODUCTION

Meningitis is an acute inflammation of the membranes
surrounding the brain caused by various microorganisms
(1). Bacteria are usually detected as the causative agent in
acute purulent meningitis; in acute aseptic meningitis, the
causative agent is usually viruses. Streptococcus
pneumoniae, Neisseria meningitidis and Haemophilus
influenza are responsible for 80-85% of acute bacterial
meningitis cases, but the incidence of meningitis agents
varies according to age and underlying condition (2). It
has been reported that non-polio enteroviruses are
responsible for 80-95% of aseptic meningitis cases (3).

In order to make a definitive diagnosis of acute bacterial
meningitis, clinical symptoms and findings should be
supported by laboratory findings. If there is no
contraindication, lumbar puncture should be performed
and cerebrospinal fluid (CSF) examination should be
performed in every patient with suspected meningitis (4).
Initiation of treatment as soon as CSF examination is
performed in meningitis affects morbidity and mortality.
Recognizing age groups, service characteristics,
microorganisms frequently isolated in that region and their
antibiotic resistance; will guide the clinician correctly in
empirical treatment until culture results are obtained (5).
For the diagnosis of central nervous system (CNS)
infections; many methods such as cell count, Gram stain,
bacterial culture and polymerase chain reaction (PCR) are
used for nucleic acid detection. The most important
advantage of PCR against bacterial culture is its high
sensitivity, fast results and no need for live bacteria. For
this reason, it has been the most frequently used method in
recent years (6,7).

There may be a change in the profile of the agents of
meningitis with the new vaccines that have been routinely
applied in recent years (8). In this study, it was aimed to
determine  the  microorganisms and  antibiotic
susceptibilities obtained from CSF samples sent from the
pediatric emergency department of our hospital with a
preliminary diagnosis of meningitis.

MATERIAL AND METHODS

In current study, between 01/01/2021 and 01/01/2022 CSF
samples of 138 patients hospitalized in Ondokuz Mayis
University Faculty of Medicine Pediatric Emergency
Service with a preliminary diagnosis of meningitis was
evaluated retrospectively. The clinical and laboratory
findings of the patients were obtained from the automation
system. Ethics committee approval was obtained for the
study from the Institutional Review Board (OMU KAEK
No: 2022/435, Date: 29/09/2022).

CSF samples were tested with The BioFire®
FilmArray®Meningitis/Encephalitis (ME) Panel
(Biomeriux, France) for both bacterial and viral agents. In
this panel, Escherichia coli K1, Haemophilus influenzae,
Streptococcus pneumoniae, Listeria monocytogenes,
Streptococcus  agalactiae, Neisseria  meningitides,
Varicella zoster virus (VZV), Cytomegalovirus (CMV),

Enterovirus (EV), Herpes simplex virus 1 (HSV-1), Human
herpesvirus 6 (HHV-6), Herpes simplex virus 2 (HSV-2),
Human parechovirus (HPeV) and Cryptococcus (C.
neoformans/C. gattii) were tested by nested PCR. CSF
samples were tested according to the recommendations of
the manufacturer.

CSF samples were also incubated in a BacT/Alert
(Biomeriux, France) blood culture system. Cell count and
Gram staining were also studied from the samples. If the
growth was detected by the blood culture system, the
specimen was cultivated onto the 5% blood agar, Eosin
Methylene Blue (EMB) agar and chocolate agar and
incubated at 36°C for 24 hours. Identification of bacteria
was performed by Vitek MS (Biomeriux, France) and their
antimicrobial susceptibility was tested by Vitek2 Compakt
(Biomeriux, France) automated systems.

RESULTS

CSF samples of 138 patients were included in the study.
Of the patients included in our study, 80 (58%) were male
and 58 (42%) were female. The mean age of the patients
was 36 + 55 months. Of the patients diagnosed with
meningitis, one was admitted with febrile convulsions and
the others with fever and/or vomiting and headache.
Biochemical (protein, glucose) and Gram stained
microscopic examinations of the patients who were found
to be positive were compatible with meningitis.

While the agent was not isolated in 108 (78%) of the CSF
samples sent to the laboratory, it was isolated in 30 (22%).
Of these agents, 18 were bacterial (13.8%) and 12 were
viral agents (9.2%). The distribution of bacterial and viral
agents detected for growth is summarized in Table 1 and
2.

Table 1. The distribution of isolated bacterial agents.

n
S.epidermidis 9
S.pnemonia 3
Klebsiella 1
S.aureus 4
E.coli 1

Table 2. The distribution of isolated viral agents.

Escherichia coli DNA
Haemaphilus influenza DNA
Listeria monocytogenes DNA
Neisseria meningitidis DNA
Streptococcus agalactiae DNA
Streptococcus pneumoniae DNA 1
Cyto megalo viriis (CMV) DNA
Human herpes viriis type 6 (HHV6) DNA 7
Human parechovirus DNA
Herpes simplex 1 (HSV1) DNA 1
Herpes simplex 2 (HSV2) DNA
Varicella zoster viriis DNA
Cryptococcus neoformans/gattii DNA
Enterovirus DNA 4
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Table 3. The resistance to antibiotics in gram-positive bacteria isolated from cerebro spinal fluid (%)

Clindamycin Oxacillin Vancomycin Linezolid Ceftriaxone
S.epidermidis 50 77 0 0 70
S.aureus 50 25 0 0 50
S.pnemoniae 66 66 0 0 50

Table 4. The resistance to antibiotics in gram-positive bacteria isolated from cerebro spinal fluid (%)

Amikacin Ampicillin Meropenem Ceftriaxone Cefepime Trimethoprim-
sulfamethoxazole
Klebsiella S R S R R R
E.coli S R S R R R
R: Resistant, S: Susceptible
Accordingly, Staphylococcus epidermidis (64.6%),  patients (2.1%). They did not have any underlying diseases
Staphylococcus aureus (7.7%) and Streptococcus  and all three had fever and headache at presentation. Two

pneumonia (6.9%) took the first three places in bacterial
agents. Among the viral agents, HHV-6 was the most
common followed by Enteroviruses.

10  patients had  ventriculo-peritoneal  shunt.
Staphylococcus epidermidis was detected in six of them
and Staphylococcus aureus in four of them.

Antibiotic resistance in gram-negative and gram-positive
bacteria is shown in Table 3 and 4.

DISCUSSION

Despite the advances in antimicrobial therapy and
vaccines compared to the last century, meningitis
continues to be a serious threat to global public health with
high morbidity and mortality and can lead to important
complications (9). The incidence of bacterial meningitis in
developed countries is 5 cases per 100,000, and it is ten
times higher in developing countries (10). Various bacteria
can cause meningitis, but excluding the neonatal period,
more than 80% of meningitis cases are caused by
Haemophilus influenzae  type b,  Streptococcus
pneumoniae and Neisseria meningitidis (8,11).

After the introduction of specific vaccines against
Streptococcus pneumonia and Haemophilus influenzae
type b into the routine vaccination program, a decrease in
the cases of meningitis caused by these microorganisms
was observed (11,12). In this study, growth was detected
in 30 samples (22%) and 18 (13%) were bacterial, 12
(8.7%) were viral out of 138 samples. Neisseria
meningitidis and Haemophilus influenzae could not be
isolated in any patient, and S. pneumonia was isolated in
only 3 cases (2.1%). In the study conducted by Ozdemir et
al. (13) in 2010, the rates of Streptococcus pneumonia was
27%, 11% for Haemophilus influenza and 11% for
Neisseria meningitidis reported in patients with
meningitis.

Streptococcus pneumoniae is the most common cause of
community-acquired bacterial meningitis (8). Its incidence
tends to decrease in countries that include vaccination
studies in the national immunization program. Conjugated
pneumococcal polysaccharide vaccine was introduced into
routine vaccination in 2008 in our country (14). In the
study of Akkaya et al. (6), Streptococcus pneumoniae was
found to be the causative agent in 7 (3.5%) patients and
ranked first among bacterial meningitis agents. In the
current study Streptococcus pneumoniae was isolated in 2
female (9 and 15 years old) and 1 male (11 years old)
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of these three samples had penicillin resistance (66%). In
the study of Duman et al. (13), Streptococcus pneumoniae
strains were isolated in a three-year period and penicillin
resistance was found at a rate of 18.2%. In various
publications in our country, Streptococcus pneumoniae
penicillin resistance has been reported as 3-38% (15,16).
In the study performed by Siimer et al. (17), no agent could
be isolated in 283 (68.5%) of the CSF samples, while
Coagulase-negative staphylococci (CNS) (64.6%) took the
first place in 130 CSF cultures. This was followed by
Acinetobacter spp (7.7%) and Enterococcus spp (6.9%).
In studies where CSF samples were examined
bacteriologically, Dadaglioglu et al. (18) detected
Neisseria meningitidis, Enterobacter and Escherichia coli;
Durmaz et al. (19) E.coli, Klebsiella spp and Pseudomonas
spp; Ulusoy et al. (20) identified Streptococcus
pneumoniae, Neisseria meningitidis and Gram-negative
rods in the first three rows. In the study of Yagci et al. (21),
while CNS took the first place, Acinetobacter spp took the
third place. In the current study CNS took first and
Staphylococcus aureus was second place. All patients with
Staphylococcus aureus had ventriculo-peritoneal shunt.
Methicillin resistant rate was 25% for Staphylococcus
aureus. Yanik et al (22) reported 9% rate and 36%
methicillin resistance for Staphylococcus aureus.

In various studies, CNS is isolated from CSF cultures
between 14.9% and 64%, and the rate of methicillin-
resistant CNS varies between 30% and 64% from hospital
to hospital (17). In the study of Duman et al. (12), 25
(19.7%) CNS strains were isolated and 16 of the strains
(64%) were found to be methicillin resistant. In the current
study CNS was isolated in 9 patients (7%) and methicillin
resistant rate was 77% similar to Duman et al. While Yagci
et al. (21) found methicillin resistance as 64.0%, Kocagoz
et al. (23) reported it as 30.0%.

Stimer et al. (17) evaluated antibiotic susceptibilities of the
agents and found no resistance to amikacin, vancomycin
and netilmicin in CNS. In the current study, there was no
resistance to vancomycin, 50% resistance to clindamycin
and 70% resistance to ceftriaxone.

In our study, the most common viral agents were HHV-6,
while Enteroviruses were the second most common viral
agent. Akkaya et al. (6) reported that Enteroviruses were
the first meningitis agents with a rate of 25%. In the study
conducted by Sarinoglu et al. (24) in 2016, HSV-1 was the
most detected factor in 12 (34.2%) patients, followed by
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Enterovirus detected in 8 (22.8%) patients. In the study of
Soylar et al. (7), EBV had the highest percentage with a
rate of 15% among viral agents. In the study of Cayci et al.
(25), the most common virus was HSV-1 (20%) and the
most common bacterial agent was Streptococcus
pneumoniae (40%). In another study by Cigek et al. (26),
viruses were found to be the causative agent in 33% of
patients diagnosed with acute meningitis, of which 22.5%
were Enterovirus, 9.9% were Herpes viruses, and 8.1%
were West Nile virus.

In conclusion; the profile and resistance of
microorganisms isolated from CSF have been changed. It
was aimed to investigate the change in meningitis agents
isolated from CSF with the effect of vaccination and it was
seen that the decrease in the most frequently isolated
bacteria was at a significant level.

Authors’s Contributions: Idea/Concept: E.A., Y.T.C,;
Design: E.A., Y.T.C.; Data Collection and/or Processing:
Y.T.C.; Analysis and/or Interpretation: E.A.; Literature
Review: E.A.; Writing the Article: E.A.; Critical Review:
EA,Y.T.C.
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Nurses' Moral Courage Scale: Adaptation, Validity and Reliability Study”

Ebru AYAZ"! Yeliz AKKUS “/?

ABSTRACT

Aim: This study’s aim was to evaluate the psychometric properties of the Turkish version of the Nurses’ Moral Courage Scale.
Materials and Methods: This was a methodological study. The study sample consisted of 250 nurses. Data were collected by
using a socio-demographic characteristics form and the Nurses’ Moral Courage Scale (NMCS). Turkish translation and content
validity studies were conducted for scale validity, confirmatory factor analysis (CFA) was used to ensure construct validity and
invalidity analysis, and Cronbach's a coefficient was used to evaluate internal consistency in reliability analysis.

Results: The mean age of the participants was 29.02+4.76 years and 67.6% were women. The Kaiser-Meyer-Olkin was 0.934,
for which the Bartlett’s test of sphericity was significant (chi-square=3639.923. p=0.001). These values were evaluated as the
sample size was sufficient and the data set was suitable for factor analysis. Some indices were used to examine the fit of the
model of the Moral Courage Scale of Nurses. The chi-square/degrees of freedom, Groningen Frailty Indicator, Adjusted
Composite Financial Index, Composite Financial Index, root mean square error of approximation, and standardized root mean
square residual were 4.10, 0.98, 0.98, 1.00, 0.11, and 0.06, respectively. The results of the confirmatory factor analysis showed
a good model fit. The total scale had a Cronbach’s alpha of 0.952.

Conclusion: The results of this study indicate that the Turkish version of the Nurses’Moral Courage Scale is a valid and reliable
scale. However, further studies are needed to refine its psychometric properties.

Keywords: Moral; courage; nursing; psychometric evaluation.

Hemsirelerde Ahlaki Cesaret Olcegi: Uyarlama, Gegerlilik ve Giivenilirlik Calismasi
0Z
Amac: Bu calismanin amact Hemsirelerde Ahlaki Cesaret dlgeginin Tiirkge psikometrik 6zelliklerinin belirlenmesidir.
Gere¢ ve Yontemler: Bu metodolojik bir ¢aligmadir. Calismanin 6rneklemini 250 hemsire olusturmustur. Veriler sosyo-
demografik dzellikler ve Hemsirelerde Ahlaki Cesaret Olcegi (HACO) ile toplanmustir. Olgek gecerligine yonelik Tiirkce ceviri
ve kapsam gecerligi ¢calismalar1 yapilmig, gecerlik analizinde yap1 gegerliginin saglanmasinda dogrulayici faktor analizi (DFA),
giivenirlik analizinde i¢ tutarliligin degerlendirilmesinde Cronbach’s o katsayist kullanilmustir.
Bulgular: Hemsirelerin yas ortalamasi 29,02+4,76 yil olup, ¢aligma siiresi ortalama 68,24+56,89 aydir. Bu ¢aligmada Kaiser
Mayer Olkin (KMO) degeri 0,934 ve Barlett's Kiiresellik testi sonucu anlamli bulunmustur (x2=3639,923; p=0,001). Bulunan
bu degerler 6rneklem biiyiikliigiiniin yeterli ve veri setinin faktor analizi i¢in uygun oldugu yoniinde degerlendirilmistir.
Hemsirelerde Ahlaki Cesaret Olgegine ait model uyumunu incelemek icin bazi indekslerden yararlamlmigstir. Séz konusu
indekslerden; y2/df (Ki-kare/Serbestlik derecesi degeri) 4,10, GFI (Groningen Fraility Index) 0,98, diizeltilmis GFI 0,98, CFI
(Composite Financial Index) 1,00, RMSEA (Root Mean Square Error of Approximation) 0,11 ve SRMR (Standardized Root
Mean Square Residual) 0,06 olarak saptanmustir. flgili uyum indeks degerlerinden RMSEA harig, tiimiiniin istenilen aralikta
oldugu goriilmiistiir. Cronbach o katsayisi dlgegin tiimii igin 0,952 olarak saptanmustir.
Sonug¢: Sonug olarak yapilan analizler neticesinde Hemsirelerde Ahlaki Cesaret Olgeginin Tiirk toplumunda gegerli ve giivenilir
bir 6lgek oldugu saptanmustir.
Anahtar Kelimeler: Ahlaki; cesaret; hemsirelik; psikometrik degerlendirme.
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INTRODUCTION

Clinical nurses face more complex professional and ethical
dilemmas in their workplace today than they have in the
past (1). They must possess certain values in order to be
able to resolve those dilemmas. Moral courage is an
important value that helps nurses develop professional and
personal skills (1,2). Although there is no consensus on the
definition of moral courage, it refers to the commitment to
do the right thing, even in the face of criticism and
skepticism from colleagues and threat of isolation (3,4).
Moral courage is considered to be the greatest virtue and
requires a commitment to basic ethical principles, despite
potential risks, such as embarrassment, anxiety, isolation,
retaliation, and loss of reputation and employment(4).
Moral courage is a valuable asset and a virtue recognized
in nursing care (5,6). Nurses are responsible for meeting
the healthcare needs of the public. However, the provision
of high-quality care in Turkey is negatively affected by
inadequate education, role confusion among nurses,
excessive bureaucracy in healthcare, and physician-nurse
conflict. Nurses face ethical dilemmas and enormous
amounts of pressure when it comes to making the right
decisions. Therefore, nursing researchers have recently
begun focusing more attention on the issues of ethics and
moral development (7,8). Moral development enables
nurses to achieve their goals, perform nursing
interventions correctly and regularly, and meet individual
and social needs accurately and sustainably(6). Care is
received and provided by people, which makes moral
development more urgent and significant (7,9).

In recent years, moral distress has become a major topic of
discussion in nursing literature. Healthcare professionals
must abide by codes of ethics. However, those who
experience difficulty in making ethical decisions and are
unable to practice their profession by their professional
principles due to internal and external factors may end up
suffering from moral distress (10). Nurses with moral
courage have been found to solve ethical problems more
easily and suffer less from moral distress. Kleemola et al.
(11) argue that using personal skills to solve ethical
problems affects the way nurses exercise moral courage
and experience moral distress. Black et al. (12) also found
that moral courage supports nurses against the negative
consequences of moral distress. Nurses with moral
courage can help patients share their concerns with other
healthcare professionals, which improves the quality of
care (6). In addition, assessment of moral courage can be
included in training programs and interventions for nurses.
Several scales have been used to assess moral courage. For
example, Connor et al. (13) developed the Professional
Moral Courage (PMC) scale, and Numminen et al. (14)
developed the Nurses’ Moral Courage Scale. Although
health professionals, especially nurses, face ethical
dilemmas, there are very few studies on the role of moral
courage in healthcare in Turkey. The aims of this study
were therefore, to evaluate the psychometric properties of
the Turkish version of the Nurses” Moral Courage Scale.

MATERIAL AND METHODS

Study design

This was a methodological study conducted between
August 2019 and January 2020. The steps followed in the
study are as follows; (1) Adapting the test to Turkish and

retranslating it into English, (2) Testing the content
validity by a group of experts, (3) Performing
psychometric analyses such as factor analysis, coefficient
of validity, item-total correlation and confirmatory factor
analysis (CFA), (4) Cronbach Alpha values were used for
reliability calculation.

Population and sample of the study

In this study, the number of items in the original scale was
21. It is a general rule for scale development and
adaptation that the scale has a sample size of 5 to 10 times
the number of items (15,16). In accordance with this
criterion, the study sample consisted of 250 nurses. The
research was conducted with the nurses of Kafkas
University Health Research and Application Hospital,
Kars Harakani State Hospital, Sarikanus State Hospital,
Selim State Hospital and Arpagay State Hospital. Inclusion
criteria were as follows: (i) actively working as a nurse, (ii)
being cooperative and open to communication and (iii)
consenting to participate in the study.

Data collection tools

A socio-demographic information form consisting of 7
questions (age, working years, gender, education, job title,
working unit, knowledge of health ethics) and The Nurses’
Moral Courage Scale (NMCS) were used as data collection
tools.

Nurses’ Moral Courage Scale (NMCS)

The Nurses’ Moral Courage Scale was developed by
Numminen et al. (14). The NMCS consists of 21 items and
4 subscales scored on a 5-point Likert-type scale (1="Does
not describe me at all,” 2=“Describes me a little,”
3=“Somewhat describes me,” 4=“Describes me well,” and
5=“Describes me greatly”). The NMCS is divided into
four subscales: Compassion and true presence (five
items), Moral responsibility (four items), Moral integrity
(seven items) and Commitment to good care (five items).
The total scale score ranges from 21 to 105. Higher scale
scores indicate higher adherence to professional ethics and
moral principles and higher tendency to do what is right
for the patient. The Cronbach alpha of the original 21-item
scale was 0.93.

Data Collection Procedures

After making the necessary explanations to the nurses by
the researcher, the data were collected between 20 and 30
minutes in the nursing room. The data were collected by
face-to-face interview method.

Cross-cultural adaptation of the Nurses’
Courage Scale (NMCS)-TR

Validity

Language Validity

Consent was obtained from the original author to translate
the NMCS into Turkish and culturally validate it before
starting the translation process. To ensure that the scale
was culturally valid, a combination of methods proposed
for cross-cultural validation studies, translation, back-
translation, back-translation synthesis, expert committee
review of the translated version, and validity and reliability
testing were performed(17). First the NMCS was forward
translated by a bilingual translator who was a native
Turkish speaker and proficient in English. Second, a
qualified translator who was a native English speaker and
proficient in Turkish carried out the back translation.
Third, researchers reviewed the differences between
translators and the back-translated copies to resolve

Moral
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conflicts. The back-translated version of the scale was sent
to the developer of the scale and was evaluated and revised
for consistency with the original version.

Content Validity

Eight experts (nurse academicians, with experience
assessing scale reliability and validity, which were fluid in
English) were consulted to conceptually assess the NMCS-
Turkish (NMCS-TR) and the original scale. They rated the
items on a scale of 1 to 4. The content validity ratio (CVR)
was calculated by using the Davis technique (17,18). The
NMCS-TR items had a CVR of 0.87 to 1.0, indicating that
they had adequate content validity and therefore could be
used.

Construct Validity

In this study, it was performed factor analyses to assess
construct validity. Factor analysis is used for measures
with subscales. Factor analysis is employed to test the
whole of a given scale and the variables related to a
construct to be measured in order to group related items
under subscales, which are referred to as “factors.” The
goal is to determine onto which subscales (factors) items
are loaded. Highly related items are collected under the
same factor (19). The NMCS consists of four subscales
and 21 items. Exploratory Factor Analysis (EFA) and
Confirmatory Factor Analysis (CFA) were used to assess
construct validity.

It is necessary to determine whether the sample is large
enough for factor analysis. The Kaiser-Meyer-Olkin
(KMO) measure of sampling adequacy was used to
determine whether the sample was large enough, while
Bartlett's test of sphericity was used to determine whether
the correlation between the items was adequate for factor
analysis (20).

Confirmatory Factor Analysis (CFA) is used to assess
whether a previously limited or defined construct is
confirmed (21). Experimental studies show that CFA is a
robust method for determining construct validity. CFA
results lay the theoretical or empirical foundation of a
given model. However, it is better first to use EFA to test
the construct and then CFA to verify it. As a result of CFA,
those with 2 / df ratio <5, mean square approximation
error (RMSEA) value <0.07 and goodness-of-fit index
(GFI), comparative fit index (CFI), increasing fit index
(IF1) values found above 0.90 (22).

Internal consistency refers to the general agreement
between scale items representing the whole of a given
construct. In other words, it points to a positive
relationship between item scores and the total scale score,
indicating that the scale is reliable. Internal consistency is
often determined using Cronbach’s Alpha Coefficient
(23).

Statistical Analysis

Data were analyzed using SPSS for Windows, version 22
(IBM Corp., Armonk, NY, USA) and LISREL 8.80
(Scientific Software International Inc., Lincolnwood, IL,
USA) at a significance level of 0.05. Before proceeding to
data analysis, the Kolmogorov-Smirnov test was used to
determine whether or not the variables were normally
distributed, and it was observed that the data exhibited a
normal distribution (p > 0.05). Descriptive statistics for the
data are given as meantstandard deviation, number and
percentage (%). The nurses’ demographic information was
shown in Table 1.

Chi-square/degrees of freedom (y2/df), Groningen Frailty
Indicator (GFI), Adjusted Composite Financial Index
(ACFI), Composite Financial Index (CFI), and Root Mean
Square Error of Approximation (RMSEA), Standardized
Root Mean Square Residual (SRMR) were used.

Tablo 1. Nurses descriptive features

Features n Min. Max. [Mean=SD
Age 250 21.00 47.00 [29.02+4.76
Working Mounth  p50 12.00 348.00 68.24+56.89
n %
Female 169 | 67.6
(Gender Male 81 | 32.4
. Health occupationall 50 | 20.0
Education high school
High School + 200 | 80.0
Clinic nurse 195 78.0
\Job Title Manager 31 | 124
Other * 24 | 9.6
Medical 27 | 10.8
Surgical 28 | 11.2
Psychiatry 12 | 48
Intensive Care 28 | 11.2
Emergency 37 | 148
\Working Unit Child >4 96
Maternal 16 | 6.4
Neurology 15 | 6.0
Orthopedic 16 | 6.4
Other** 47 | 18.8
Insufficient 13 | 5.2
Knowledge Sufficient 107 | 42.8
of Health Ethics Good 108 | 43.2
Exellence 22 | 8.8

* Qutpatient clinic nurse, laboratory nurse, diabetes
education nurse, day treatment unit nurse, infection control
nurse, home care nurse etc.

** Nurses working outside of the fields listed above
Ethical Considerations

Written permission was obtained from the developers of
the NMCS. The study was approved by the Ethics
Committee of the Faculty of Health Science of a
University (No: 2019/07, Date: 26.04.2019). Written
permission was obtained from the institutions, and verbal
and written informed consent was obtained from those
who had agreed to participate.

RESULTS

The mean age of the participants was 29.02+4.76 years,
and the mean length of work experience was 68.24+56.89
months. Of all the participants, 67.6% were women, 80.0%
had a high school degree, 78% were clinic nurses, 14.8%
were emergency nurses, 43.2% stated that they had a
“good” level of knowledge of health ethics, 82.4% stated
that they acquired that knowledge through nursing, 98.4%
were not in the ethics committee, and 44.4% stated that
they rarely faced situations where they had to exercise
morale courage (Table 2).
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Table 2. Statistical tests for data analysis

Purpose Technique

Content Validity Davis technique

Exploratory Factor Kaiser-Meyer-OlKkin, Bartlett's

Analysis test of sphericity, principal

components analysis

Chi-square/degrees of
freedom, value GFI, AGFI,
CFI, RMSEA, SRMR

goodness-of-fit index

Confirmatory Factor

Analysis

Cronbach a, Item total
Internal Consistency correlation, Comparison of
Upper and Lower 27 Percent

Groups

Normality values Kurtosis /Skewness

Chi-square/degrees of freedom (y2/df), Groningen Frailty
Indicator (GFI), Adjusted Composite Financial Index
(ACFI), Composite Financial Index (CFI), and root mean
square error of approximation (RMSEA), Standardized
Root Mean Square Residual (SRMR).

Construct Validity

The psychometric properties of the NMCS Turkish version
are presented below with reference to the findings from the
development and validation of the original NMCS English

of fit, indicating that the data did not satisfy the four-factor
structure of the NMCS (22).

Table 4 presents the goodness of fit index (GFI) values,
and normal and acceptable values of the NMCS-TR.

The NMCS consists of four subscales. However, the CFA
did not yield a four-factor structure for the NMCS-TR.
Therefore, an exploratory factor analysis (EFA) was
performed using principal components analysis in order to
determine the optimal number of subscales for the NMCS-
TR.

Table 4. Goodness of fit index values and normal and
acceptable values of NMCS (four factor structure)

Goodness of
Index Normal Acceptable Fit Index
value Values
Values
Chi-square/df <2 <5 4.72
GFI >0.95 >0.90 0.74
AGFI >0.95 >0.90 0.67
CFlI >0.95 >0.90 0.81
RMSEA <0.05 <0.08 0.12

The EFA showed that all NMCS-TR items had a factor
loading greater than 0.30, which accounted for 51.805% of
the total variance (Table 5). It was seen that the items were
gathered under a single factor. Therefore, no items were
removed, and the NMCS-TR was accepted as a one-factor
scale.

Table 5. factor analysis for NMCS-TR (one-factor
structure, 21 items)

version of the questionnaire (14). Item Number Factor Item Number Factor
Exploratory factor analysis Loading Loading
The KMO measure of sampling adequacy was used to NMCS.TR 1 691 NMCS-TR 12 0762
determine whether the sample was adequate for the
analysis, and the Bartlett's test of sphericity was used to NMCS-TR.2 0.735 NMCS-TR.13 0.632
determine whether the correlation between the items was
adequate for the analysis. The KMO was 0.934, for which NMCS-TR.3 0.585 NMCS-TR.14 0.524
the Bartlett’s test of sphericity was significant (chi-
square=3639.923. p<0.001, indicating sampling adequacy NMCS-TR4 0766 NMCS-TR 15 0771
and correlation between the items for factor analysis) NMCS-TR5 0727 NMCS-TR.16 069
(Table 3). The original scale has a KMO of 0.853, for
which the Bartlett’s test of sphericity is significant (chi- NMCS-TR.6 0.765 NMCS-TR.17 0.79
square=1282, p<0.001) (14).
NMCS-TR.7 0.705 NMCS-TR.18 0.743
;[srtr)ée 3. KMO and bartlett's test of sphericity for scale NMCSTRS 0669 NMCSTRI9 06%
NMCS-TR.9 0.822 NMCS-TR.20 0.698
KMO 0.934
Bartletts Test of Sphericity |2 -3639.923 / p<0.001 NMCS-TR.10 0.719 NMCS-TR.21 0.756
NMCS-TR.11 0.793
Confirmatory factor analyses _ _
Confirmatory factor analysis (CFA) was used to determine Percentage of explained variance (%): 51.81

the construct validity of the NMCS-TR. Many indices
were used to determine the GFI of the NMCS. The chi-
square/df, Groningen Frailty Indicator, Adjusted
Composite Financial Index (ACFI), Composite Financial
Index (CFI), and root mean square error of approximation
(RMSEA) were 4.72, 0.74, 0.67, 0.81, and 0.12,
respectively. None of the indexes had adequate goodness

Many indices were used to determine the GFI of the
NMCS-TR. Chi-square/df, GFI, ACFI, CFl, RMSEA, and
SRMR were 3.99, 0.98, 0.98, 1.00, 0.11, and 0.06,
respectively (Table 6). All indexes except the RMSEA,
indicated adequate goodness of fit (22).
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Table 6. Goodness of fit index values and normal and
acceptable values of NMCS-TR (one-factor structure)

There was a statistically significant difference between the
upper and lower 27% groups (p<0.001). This result

Index Normal | Acceptable | Goodness of indicates the discriminative power of the scale. In other
value Values Fit Index words, the one-factor NMCS-TR can differentiate between
Values the 27% group with high scores and the 27% group with
low scores (Table 8).
Chi-square/df <2 <5 3.99
Table 8. Comparison of upper and lower 27 percent
GFI >0.95 >0.90 0.98 groups
n Mean+SD Significance
AGFI >0.95 >0.90 0.98 Upper %27 68 | 93.0645.15
t=37.672; p<0.001
CFlI >0.95 >0.90 1.00 Lower %27 68 58.29+5.60
RMSEA <0.05 <0.08 0.11 Table 9 shows the distribution of the NMCS-TR mean
scores.
SRMR <0.05 <0.08 0.06 Table 9. Distribution of NMCS-TR scores
n Min Max Mean+ SD
N NMCS-TR 250 | 43.00 | 103.00 | 75.89+13.97
Reliability
Table 7 shows the NMCS-TR item means, item total
correlations, and Cronbach’s alpha when items were  DISCUSSION

removed one at a time. In the study, it was determined that
the item-total correlation coefficients, which are
acceptable values in terms of item selection, were higher
than >0.20. The NMCS-TR had a Cronbach’s alpha of
0.952. This value indicates high reliability. All item total
correlation values were positive, and no items were
removed because doing so would not have resulted in a

significant increase in internal consistency (19).

Table 7. NMCS-TR item total correlations

It Item If the Item | Meant Item If the
em
N Mean+ Total item is Num- SD Total item is
um-
b SD Correla- | deleted, ber Correla- | deleted,
er
tion o tion o

NMCS NMCS

3.69% | g6y 0.95 3.66+ 073 0.949
TR1 | 0.89 : -TR.12 | 0.89
NMCS NMCS

332 1 0706 0.949 322+ | 0,602 0.951
-TR2 | 095 : -TR.13| 1.08
NMCS NMCS

3.79+ 0.545 0.952 3.46% 0.489 0.952
TR3 | 087 -TR.14 | 0.86
NMCS NMCS

3.62+ 0.73 0.949 3.55+ 0.742 0.949
-TR4 | 093 -TR.15| 1.03
NMCS NMCS

3.43 0.69 0.95 3.89+ 0.658 0.95
-TR5 | 095 -TR.16 | 0.75
NMCS NMCS

3.37% 0.735 0.949 3.63% 0.76 0.949
-TR6 | 0.99 TR17 | 097
NMCS NMCS

3.26 0.671 0.95 3.93+ 0.706 0.95
TR7 | 1.04 -TR18 | 0.83
NMCS NMCS

3.87% 0.628 0.95 3.86+ 0.66 0.95
-TR8 | 0.85 -TR19 | 0.89
NMCS NMCS

3.73% 0.793 0.948 3.40+ 0.664 0.95
-TR9 | 087 -TR20 | 1.06
NMCS NMCS

3.55+ 0.681 0.95 3.93+ 0.72 0.949
-TR10| 1.01 -TR21| 0.83
NMCS

3.73+ 0.764 0.949
-TR11| 095
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Research on moral attitudes and moral courage is nascent
in Turkey. Although there are different views on the role
of moral courage in nursing, there are few scales available
to measure the moral courage of nurses. The aim of this
study was, therefore, to evaluate the psychometric
properties of the Turkish version of the NMCS. The
strength of this study is that it is the first to adapt a scale
on nurses’ moral courage to the Turkish language.
However, one limitation of the study is that many nurses
did not participate because they were too busy or were not
reluctant to sign the consent form.

In terms of content validity, the items of the NMCS-TR
had a CVR of 0.87 to 1, based on expert feedback.
Therefore, no item had to be removed to achieve content
validity (24). A CVR higher than 0.78 indicates adequate
content validity (25).

In terms of construct validity, the original NMCS consists
of 4 subscales and 21 items. This study employed
confirmatory factor analysis to determine whether the
scale conformed to a four-factor structure for the Turkish
population. The factor distributions showed that the
NMCS-TR was unable to distinguish significant
differences based on any theoretical structure. Moreover,
the distribution of the NMCS-TR items had a different
structure from that of the original NMCS. Item 11 had high
loading on two factors. Principal components analysis,
which is a form of exploratory factor analysis, was used to
determine the factor structure. Results of the principal
components analysis showed that the NMCS-TR had a
one-factor structure. Then an item analysis was conducted,
and the results showed that each item had a factor loading
higher than 0.30. The explained variance was 0.81. In
EFA, the value of each factor should be more than 0.30.
Items with a factor loading higher than 0.50 are considered
acceptable (15,17). In the present study, no item had a
factor loading smaller than 0.30. The item with the lowest
factor loading (0.524) was “I am even prepared to break
prevalent care practices to advocate on behalf of my
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patient (e.g., to exceed the standard length of time
prescribed for a care procedure if it is inadequate for good
care).” A structural equation model was developed using
CFA in order to achieve more precise results after EFA
(26).

Many indices were used to determine the goodness of fit
of the NMCS-TR. The chi-square/df value was 3.99. A
chi-square goodness of fit/degree of freedom value lower
than 5 is acceptable(24). All indexes except RMSEA,
indicated adequate goodness of fit. The original scale had
a RMSEA of 0.000 (14).

In terms of reliability, the total NMCS-TR had a
Cronbach's alpha of 0.952. This value indicates high
reliability. The NMCS also had a Cronbach's alpha of
0.930 (14). The total correlation values of all NMCS-TR
items were positive. No items were removed because
removing any of the items would not have resulted in a
significant increase in internal consistency.

The total correlation of items is expected to be greater than
0.30 (15). Item total correlation should be positive and
greater than 0.20 or 0.25 (16,27). Item 14 “I can even stop
care to encourage my patient” had the lowest factor
loading (0.489).

Two test groups were formed from the upper and lower
27% of the total group. Data not from the upper and lower
27% groups were removed, and item difficulty and item
discrimination were calculated using the lower-upper
group method. The results showed that the NMCS-TR was
able to differentiate the upper 27% and the lowest 27%
(p<0.05), which is a sign of discriminative power.

CONCLUSION

The NMCS-TR is a valid and reliable scale that can be
used to assess moral courage among Turkish nurses.
Future studies should strengthen different sample groups
to further evaluate the validity and reliability of the
NMCS-TR.
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Staphylococcus aureus izolatlarinin Biyofilm Olusturma Ozelliklerinin
Karsilastirilmasi
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Amag: Staphylococcus aureus, hastane kaynakli ve toplum kokenli enfeksiyonlarin 6nemli bir nedenidir. S. aureus'un
tibbi implantlara ve konak dokuya tutunmasi ve olgun bir biyofilmin olusmasi, kronik enfeksiyonlarin kaliciliginda dnemli
bir rol oynamaktadir. Calismamizin amaci, metisiline duyarh S. aureus (MSSA) ve metisiline direngli S. aureus (MRSA)
izolatlariin biyofilm olusturma potansiyelini belirlemek ve aralarindaki farki gézlemlemektir.

Gerec¢ ve Yontemler: Calismamiza Mikrobiyoloji laboratuvarina gonderilen gesitli klinik 6rneklerden elde edilen toplam
200 S. aureus susu (100 MRSA ve 100 MSSA) dahil edilmistir. Izolatlarm tammlanmas: Vitek MS (BioMerieux, Fransa)
cihazi ile antibiyotik duyarliliklar1 Vitek2 Compakt (BioMerieux, Fransa) otomatize sistemi ile belirlendi. Biyofilm
iiretimi, Mikrotitrasyon plak yontemi kullanilarak ¢alisildi. MSSA ve MRSA suslarinin biyofilm olusturma yetenegi
istatistiksel olarak incelendi. Istatistiksel anlamlilik diizeyi p<0,05 olarak alindi.

Bulgular: Calismaya dahil edilen tiim S.aureus suslari arasinda %51 oraninda biyofilm olusumu saptadik. MSSA
suslarinin %34 tinde, MRSA suslarinin %68 inde biyofilm olusumu gozlenmistir. MRSA ve MSSA gruplar1 arasinda
biyofilm olusturma agisindan istatistiksel olarak anlamli bir fark saptanmistir (p<0,05).

Sonug¢: Calismamizda MRS A suslarinin biyofilm olusturma yeteneginin MSSA’lara gore anlamli derecede yiiksek oldugu
saptanmistir. MRSA ve MSSA suslarinin olusturdugu biyofilm, bu suslarin hastane ortaminda kalici olma kabiliyetinin
yiiksek oldugunu ve hastanede yatan hastalarda tedaviye basarisizlik olasiligini artirdigint gosterir.

Anahtar Kelimeler: Staphylococcus aureus; antimikrobiyal direng; biyofilm.

Comparison of Biofilm Forming Properties of Staphylococcus aureus Isolates
ABSTRACT
Aim: Staphylococcus aureus is a major cause of nosocomial and community-acquired infections. S. aureus attachment to
medical implants and host tissue, and the establishment of a mature biofilm, play an important role in the persistence of
chronic infections. The aim of our study was to determine the biofilm forming potential of methicillin-susceptible S.
aureus (MSSA) and methicillin-resistant S. aureus (MRSA) isolates and to observe the difference between them.
Material and Methods: A total of 200 S. aureus strains (100 MRSA, 100 MSSA) obtained from various clinical samples
sent to the Microbiology laboratory were included in our study. Identification of isolates was determined by Vitek MS
(BioMerieux, France) device and antibiotic susceptibility was determined by Vitek2 Compact (BioMerieux, France)
automated system.). Biofilm production was studied using the Microtitration plate method.The biofilm forming ability of
MSSA and MRSA strains was statistically examined. Statistical significance level was taken as p<0.05.
Results: We found 51% biofilm formation among all S.aureus strains included in the study. Biofilm formation was
observed in 34% of MSSA strains and 68% of MRSA strains. There was a statistically significant difference in biofilm
formation between MRSA and MSSA groups (p<0.05).
Conclusion: We determined that the biofilm forming ability of MRSA strains was significantly higher than MSSA, in
our study. MRSA and MSSA strains indicates that these strains have a high ability to persist in the hospital setting and
increase the risk of disease development in hospitalized patients.
Keywords: Staphylococcus aureus; antimicrobial resistance; biofilm.
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GUR VURAL ve ark.

GIiRiS

Staphylococcus aureus, saglikli bireylerde cilt, burun
boslugu, bogaz ve bagirsak gibi viicudun bazi kisimlarinda
kolonize olarak yaygin sekilde goriiliir. Birincil
kolonizasyon bolgelerinden, dogal savunma bariyerlerinin
(cilt ve mukoza) travma veya cerrahi islemlerle riske
girdigi durumlarda; diger alanlara ulasarak enfeksiyona
neden olabilirler (1). Hastaneden ve toplumdan edinilmis
infeksiyon etkenleri arasinda arasinda ilk siralarda yer alan
S.aureus, deri ve yumusak doku infeksiyonlari,
osteoartikiiler enfeksiyonlar, pnémoni, endokardit ve
bakteriyemi gibi klinik tablolara neden olmaktadir. MRSA
sebep oldugu enfeksiyonlar, tedavi basarisizliklarina, uzun
yatis sireleri ile yiksek morbidite ve mortaliteyle
sonuglanabilen klinik durumlara yol agabilmektedir (2).
S.aureus izolatlarimin virulansi; aderans, g¢esitli toksinler,
enzimler, yapisal ve ekstraseliiler faktorler gibi 6zellikler
ile birlikte biyofilm olusumuna da baghdir (1). Biyofilm,
bir yiizey {izerinde mikroorganizma kolonileri ve onlarin
tirettikleri  ekstraseliller polimerik yapilar (EPS),
proteinler, ¢evresel organik ve inorganik maddelerden

olusan bir tabakadir. Biyofilm olusumu,
mikroorganizmalari  opsonizasyon,  fagositoz  ve
antibiyotiklerden  koruyarak, sepsis ve  kronik

enfeksiyonlarin olusumuna neden olabilir (3,4). Ciddi
kronik enfeksiyonlardan sorumlu anahtar viriilans faktorii
olarak kabul edilmistir (4,5).

Biyofilm ile iligkili S. aureus enfeksiyonlari, konagin
dogal savunma mekanizmalarma ve antimikrobiyal
tedaviye direng gosterir (6). Ayrica biyofilm fenotipi
antimikrobiyal diren¢ kazanimindan etkilenebileceginden;
biyofilm olusumu ve antimikrobiyal diren¢ fonksiyonel
olarak baglantilidir (5,6).

Calismamizda farkli klinik Orneklerden izole edilmis
MSSA ve MRSA suslarinin  biyofilm olusturma
potansiyelini ve bu agidan aralarindaki farki gézlemlemek
amaclanmistir.

GEREC VE YONTEMLER

Calisgmamiza Eyliil 2018-Aralik 2018 tarihleri arasinda
cesitli kliniklerden gonderilen numunelerden izole edilen
100 MRSA ve 100 MSSA dan olusan toplam 200 S.
aureus susu dahil edilmistir. Izolatlarin tanimlanmasi
Vitek MS (BioMerieux, Fransa) otomatize sistem ile,
antimikrobiyal duyarlilik testleri ise Vitek2 Compakt
(BioMerieux, Fransa) sistemi ile calisildi. Metisilin
direncini belirlemek i¢in sefoksitin disk difiizyon testi
kullanilmistir. Duyarlilik sonuglar1 EUCAST (European
Committee on Antimicrobial Susceptibility Testing)
kriterlerine gore degerlendirilmistir (7). Calisma igin
Ondokuz Mayis Universitesi Klinik Arastirmalar Klinik
Aragtirmalar Etik Kurulu’ ndan onay alindi (Tarih:
08.12.2021; say1 no: 2021/573).

Biyofilm Varhginin Arastirilmasi

S.aureus suslarinda meydana gelen biyofilm varlig
mikrotitrasyon plak yontemi ile arastirildi. Kanli agar
besiyerinde saflagtirilan suglar %0,25 glukoz igeren
Tryptic Soy Broth (TSB) (BD,Fransa) besiyerine ekilerek
36°C’de 24 saaat inkiibe edildi. Tek diisen kolonilerden
1/20 diliisyon hazirlanarak; 96 kuyucuklu diiz tabanli
mikrotitrasyon plaginda her kuyucuga 200 ul olacak
sekilde pipetlenerek 36 °C’de 24 saat inkiibasyona
birakildi. Inkiibasyondan sonra kuyucuklardaki besiyerleri

aspire edildi ve kuyucuklar li¢ kez distile su ile
pipetlenerek yikandi ve ters ¢evrilip kurutuldu. Sonrasinda
kuyucuklara %]1°lik kristal viyole soliisyonundan 100’er
pl pipetlendi ve 15 dakika boyunca oda sicakliginda
bekletildikten sonra kuyucuklar ii¢ kez distile su ile
pipetlenerek yikandi ve plak ters cevrilerek kurutuldu.
Boyay1 ¢ozmek i¢in 200°er pl etanol/aseton (80:20)
soliisyonundan dagitilarak 10 dakika boyanin ¢6ziilmesi
saglandi. Ardindan plaklar ELISA (ChroMate, Amerika)
okuyucuda 492 nm dalga boyunda okutuldu (8,9).
Caligmaya dahil edilen her izolat ii¢ kez caligildi. Negatif
kontrol susu olarakta steril serum fizyolojik kulanilirken;
pozitif kontrol olarak da A. baumanii ATCC 19606 susu
kullanildi. Sonuglar izolatlarin optik dansite degerlerine
gore daha onceki ¢aligmalardaki gibi yapisma olmayan,
zayif, orta ve giicli biyofilm iiretme yetenegine gore
smiflandirilarak degerlendirildi (9,10,11).

Istatistiksel Analiz

MSSA ve MRSA iki bagimsiz grup olarak alindi. Biyofilm
dereceleri  ve  antibiyotik  direng  dagilimlarim
kargilagtirmak igin Mann Whitney U Testi kullanildi.
Onem diizeyi p<0,05 olarak alindi. Analizler, IBM SPSS
(Statistical Package for Social Science) Statistics 20.0
programindan yararlanilarak yapilmistir.

BULGULAR

Caligmaya dahil edilen 6rneklerin gonderildigi kliniklerin
dagilimma bakildiginda; MSSA suslarinda yogun bakim
12 (%12), hematoloji 11(%11), MRSA suslarinda ise
yogun bakim 21(%21) ve ortopedi 11(%11)’nin ilk iki
sirada oldugu goriilmektedir. Orneklerin gonderildigi
servis dagilimlart MRSA ve MSSA igin Tablo 1°de toplu
olarak verilmistir.

Ornek tiirlerinin dagilimina goére en sik izole edilenler:
MSSA suslarinda yara 37 (%37), kan 24 (%24); MRSA
suslarinda idrar 27(%27) ve kan 26(%26) oldugu
belirlenmistir. En ¢ok biyofilm olusturan suslarin
dagilimina gore: MSSA suslarinda kan dokuz (%9), yara
dokuz (%9); MRSA suslarinda kan 17(%17), idrar
12(%12) oldugu saptanmistir. Orta ve kuvvetli biyofilm
olusturan izolatlar her iki 6rnek grubunda da kan izolatlar
idi (Tablo 2).

Calismaya dahil edilen edilen tiim S.aureus suslar
arasinda %51 oraninda biyofilm olusumu saptadik. MSSA
suslarinin %34 iinde, MRSA suslarinin %68 inde biyofilm
olusumu gozlenmistir. MRSA ve MSSA gruplar arasinda
biyofilm olusturma acgisindan istatistiksel olarak anlamli
bir fark vardir (p<0,05). MSSA suslarinin sekizinde (%8)
zayif, 22’sinde (%22) orta, dordiinde (%4) giiclii derecede
biyofilm olusumu gozlenirken, MRSA suslarinin 34’ iinde
(%34) zayif, 20’sinde (%20) orta, dordiinde (%4) giicli
derecede biyofilm olusumu saptanmustir (Tablo 2).

Tablo 3’te gosterildigi gibi biyofilm olusturan ve biyofilm
olusturmayan S. aureus suslarinin antimikrobiyal direng
dagilim oranlarini karsilagtirdigimizda: penisilin (%94,5'e
karst1  %90,7, p=0,427), trimetoprim-sulfametoksazol
(%6,5'ye kars1 %8,3, p=0.029), siprofloksasin (%17,3'a
karst %17,5, p=0.026), klindamisin (%17,3'ye kars1
%18,5, p=0,315), gentamisin (%06,5'ye karst %S5,5,
p=0,002), tetrasiklin (%22,8'a karsi %21,2, p=0,237)
olarak  gorlilmiigtir. Tim  izolatlar  teikoplanin,
vankomisine ve linozolide duyarli olarak saptanmuistir.
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Tablo 1. MRSA ve MSSA suglarinin kliniklere gore dagilimi
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MSSA Klinik n (%) MRSA Klinik n (%)
Acil ve Tlkyardim 7(7) Acil ve Ilkyardim 6 (6)
Beyin Cerrahi 3(3) Beyin Cerrahi 2(2)
Cocuk Acil 1(1) Cocuk Acil 2(2)
Cocuk Gastroenteroloji 1(2) Cocuk Enfeksiyon 33
Cocuk Sagligi ve Hastaliklar1 22 Cocuk Saglig1 ve Hastaliklar1 33
Dahiliye 6 (6) Dahiliye 7(7)
Dermatoloji 4 (4) Dermatoloji 5 (5)
Endokrinoloji 1(1) Enfeksiyon Hastaliklar1 1(1)
Enfeksiyon Hastaliklari 5 (5) Genel Cerrahi 6 (6)
Genel Cerrahi 33 Gogiis Cerrahi 2(2)
Gogiis Cerrahi 5 (5) Gogiis Hastaliklari 33
Gogiis Hastaliklar 2(2) Hematoloji 5(5)
GOz Hastaliklar 1(1) Kardiyoloji 3(3)
Hematoloji 11 (11) Nefroloji 9(9)
Hemodiyaliz ve Onkoloji Merkezi 1(1) Noroloji 3(3)
Kadin Hastaliklar1 ve Dogum 2(2) Onkoloji 3(3)
Kalp Damar Cerrahi 1(0) Ortopedi ve Travmatoloji 11 (11)
Kardiyoloji 5(5) Plastik, Rekonstriiktif ve Estetik 1(0)
Nefroloji 5(5) Uroloji 4 (4)
Noroloji 2(2) Yogun Bakim 21 (21)
Onkoloji 70
Ortopedi ve Travmatoloji 2(2)
Plastik, Rekonstriiktif ve Estetik Cerrahi 8 (8)
Romatoloji 1(0)
Uroloji 2(2)
Yogun Bakim 12 (12)
Tablo 2. MSSA ve MRSA suglarinda biyofilm olusturma derecelerine gore 6rnek tiirii dagilimi
MSSA *Biyofilm MRSA *Biyofilm
Ornek tiirii olusturma Ornek tiirii olusturma
derecesi Toplam derecesi Toplam
0 1 2 0 1 2
Ameliyat Materyali 4 1 2 7 Ameliyat Materyali 1 4 1 7
Asit s1visi 1 1 Balgam 3 1 5
Bronkoalveolar Lavaj 1 1 idrar 15| 8 4 27
(BAL)
Balgam 2 2 4 Kateter ucu 1 1 1 3
Beyin omurilik s1visi 1 1 Konjunktiva 1 1 2
(BOS)
Kan 15 7 24 Kulak siiriintiisii 1 1
Kateter ucu 3 4 Mayi 1 1 1 3
Kist Sivisi 1 Safra 1 1
Kulak siiriintiisii 1 1 Kan 9 |10 6 26
drar 5 1 6 Trakeal Aspirat 4 3 4 12
Trakeal Aspirat 6 1 3 10 Yara Siiriintiisii 6 4 3 13
Viicut sivisi 1 1 2 Toplam 42 | 34 | 20 100
Yara Siiriintiisii 28 | 3 5 37
Toplam 66 | 8 | 22 100

*1: Zayif, 2: Orta, 3: Gliglii
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Tablo 3. Biyofilm olusturma 6zelliklerine gére antibiyotik direng oranlari

Biyofilm Olusturan Suslar Biyofilm Olusturmayan p Degerleri
Antibiyotikler (n=108) Suslar (n=92)
(n/%) (n/%)

Sefoksitin 58 (63) 42 (38,8) 0,017
Penisilin 87 (94,5) 98 (90,7) 0,796
Gentamisin 6 (6,5) 6 (5,5) 0,782
Klindamisin 16 (17,3) 20 (18,5) 0,739
Siprofloksasin 16 (17,3) 19 (17,5) 0,866
Tetrasiklin 21 (22,8) 23 (21,2) 0,763
Trimethoprim-Sulfamethoxazol 6 (6,5) 9 (8,3) 0,796

TARTISMA

S. aureus tarafindan biyofilm iiretimi, bagisiklik sistemine
ve antibiyotiklere karsi koruma saglayan onemli bir
virulans faktorii olarak tanimlanmistir ve kronik veya
kalict enfeksiyonlardan sorumlu oldugu diisiiniilmektedir
(12). Biofilm olusturan S. aureus septisemi, endokardit,
osteomiyelit gibi birgok hastaliga neden olur ve S. aureus'
un neden oldugu hastane enfeksiyonlarinda ciddi bir
sorundur (13,14).

Piechota ve arkadaslari MRSA ve MSSA suslarinda
biofilm iiretimini arastirdiklar1 c¢alismalarinda suslarin
%99,2°sinin biofilm olusturdugunu saptamislardir (11).
Neopa ve arkadaglari yara 6rneklerinden izole edilen S.
aureus izolatlarinda %69,8 oraninda biyofilm olusumu
saptamislardir (15). Kan 6rneklerinden {ireyen S. aureus
suslarinda biyofilm varliginin arastirildigi  baska bir
calismada izolatlarin  %66,7’sinde biyofilm olusumu
gbzlenmigtir (16). Biyofilm olusumunun prevalansindaki
farkliliklar, %50 ile %70 arasinda degisen verilerle rapor
edilmistir (17,18,19). Calismamizda S. aureus suslarinda
%351 oraninda biofilm olusumu saptadik ve literatiir ile
uyumlu olarak degerlendirdik.

S. aureus'un yapisma o6zelliginin belirlenmesi, biyofilm
olusumu ile patojenite derecesi arasinda iligkiler
gostermistir, organizmanin viriilans 6zelliginin yiizeye
yapisma yetenegi ile degistigi gosterilmistir (20). Bu
nedenle, biyofilm iireticilerinin yapigma o6zelligi; zayif,
orta ve kuvvetli olarak derecelendirilmistir (11). Rasim ve
Kaleli ¢aligmalarinda S. aureus suslarmin 112’sinde
(%64,0) orta derece biyofilm iretimi ve 29’unda
(%16.6) giiclii biyofilm {iretimi belirlenmistir (21).
Cesitli klinik 6rneklerden elde edilen MRSA ve MSSA
suslarinda biyofilm olusununun arastirildig: bir ¢alismada;
73 MRSA susunun %47,9’unda orta diizeyde biyofilm
olusunu gozlenirken, suslarin %39,7'sinde giiglii biyofilm
olusumu saptanmistir (11). Bizim ¢alismamizda tim S.
aureus suslar1 arasinda giiclii ve orta derecede biyofilm
olusturanlar %25 oraninda iken; MSSA lar arasinda bu
oran % 26, MRSA suslar1 arasinda ise %24 idi.

S. aureus normal flora elemani olarak nazofarenks, deri,
g0z, barsak ve iirogenital sistemde bulunur (22). Yara veya
cerrahi insizyon yoluyla cilt bariyerlerini asabilir ve
enfeksiyona neden olabilir. Bu nedenle deri ve yumusak
doku enfeksiyonlarinin en yaygin ajani olarak gosterilen
firsat¢1 bir patojendir (12). Ayrica dokulara veya kalici
tibbi cihazlara yapisma ve biyofilm olusturma 6zelligine
sahiptir (23). Calismamizda biofilm olusturan 6rnek tiiri
dagilimina baktigimizda tiim S. aureus suslari arasinda kan
ve idrar Orneklerinin en fazla biyofilm olusturdugunu
belirledik. 2018 yilinda yapilan bir c¢alismada

mikrotitrasyon plak yontemi ile yara 6rneklerinin %77,4’
iinde biyofilm f{iretimi saptanmistir (15). Piechota ve
arkadaglar1 giiglii biyofilm olusumunu balgam ve
trakeostomiden (%66,7) izole edilen suslar arasinda
gozlemlemistir (11). Bizim ¢alijmamizda MRSA
suslarinda giiclii ve orta derecede biofilm olusturan 6rnek
kan ve yara iken, MSSA susglarinda kan ve trakeal aspirat
ornekleri idi.

Biyofilm olusturma yeteneginin antibiyotik direnci ile
iliskilendirilmesi S.aureus suslarindaki antibiyotik direnci
ile miicadelede dnemlidir. Calismamizda penisilin direnci
biyofilm olugturan ve olusturmayan S.aureus suslarinda
yiiksek oranda bulundu. Abdelraouf ve arkadaglar1 2020
yilinda yaptiklar1 ¢aligmalarinda benzer sekilde biofilm
aragtirdiklar1  S.aureus izolatlarinda yiiksek diizeyde
penisilin direnci saptamislardir (24). Biyofilm olusturan
izolatlarda gentamisine direng yiiksek oranda bulunurken,

trimetoprim-  sulfametoksazole  diren¢  biyofilm
olusturmayan izolatlarda yiiksek oranda bulundu. Bu
durum  ozellikle toplumdan  kazamilan  S.aures

enfeksiyonlarinda trimetoprim- sulfametoksazoliin sik
kullanilmasindan kaynaklanabilir. Calismamizdaki tiim
suslar teikoplanin, vankomisin ve linozolide duyarli idi.
Bu ilaglarin hastanede tedavi goéren belirli hasta
gruplarinda kullanilmasi bunda etken olabilir.
Calismamizda MRSA suslarinin  biyofilm olusturma
yeteneginin MSSA’lara gore anlamli derecede yiiksek
oldugu saptanmustir. Biyofilm ile iligkili gen bolgelerinin
molekiiler yontemlerle de saptanmasi bakterilerin
virulans1  hakkinda daha fazla bilgi verebilir.
Caligmamizdaki ana kisitliliklardan biri biitgeden kaynakli
biyofilm olusumunu olarak sadece konvansiyonel
yontemlerle saptamis olmaktir. MRSA ve MSSA
suslarimin  biyofilm olusturma kapasitesi, bu suslarin
hastane ortaminda kalict olma ve hastanede yatan
hastalarda hastalik gelistirme riskinin yiiksek olma
kabiliyetine isaret eder. Bu nedenle hastanelerde bu
izolatlarin yayiliminin oniine gegilmesi ve biyofilm
gelistirme potansiyelleri agisindan taranmalarinin 6nemli
oldugu diisiinmekteyiz.

Yazarlarin Katkilari: Fikir/Kavram: D.G.V.; Tasarim:
D.G.V., Y.T.C.; Veri Toplama ve/veya Isleme: 1.B., K.B.,
E.G.T.; Analiz ve/veya Yorum: D.G.V., A.B.; Literatiir
Taramasi: E.G.T, I.B.; Makale Yazimi: D.G.V., IB.
Elestirel inceleme: A.B., Y.T.C., K.B.
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ABSTRACT

Aim: The implementation of nursing education with a distance education model and the aggravation of the working
conditions in the clinic may affect the professional point of view of student nurses during COVID-19 pandemic. Thus, this
study was conducted with a qualitative research design to investigate the reflections of COVID-19 on the distance education
and professional perspective of undergraduate senior nursing students.

Material and Methods: This research was conducted with a qualitative research design based on the phenomenological
approach. The sample size was determined according to data saturation, and data were collected from 20 nursing senior-
level undergraduate students. The research data were collected using the Semi-Structured Qualitative Data Form prepared
by the researchers. Researchers used the Colaizzi method in data analysis. The data regarding the interviews were
transcribed by both researchers separately MAXQDA 11.0 qualitative data analysis software was used, and the codes,
themes, and categories were determined.

Results: The themes determined from the reflections of the senior level undergraduate nursing students on distance
education and professional perspectives are [1] emotional states, [2] educational life, [3] occupational readiness, and [4]
opinions about the nursing profession.

Conclusion: Our study provides a deep insight into the professional perceptions, feelings, opinions, distance education
experiences, and professional perspectives of distance education nursing students who will graduate during the COVID-19
pandemic. The data obtained in the present study will help nursing students identify the areas of need related to professional
readiness and the difficulties in their education.

Keywords: COVID-19; distance education; nursing students.

COVID-19 Pandemisinde Hemsirelik Son Simif Lisans Ogrencilerinin Uzaktan Egitim ve

Mesleki Bakis Acilar
oz
Amac: COVID-19 pandemisi siirecinde hemsirelik egitiminin uzaktan egitim modeli ile uygulanmasi ve klinikte ¢caligma
kosullarinin agirlagmasi 6grenci hemsirelerin mesleki bakis agisini etkileyebilmektedir. Bu nedenle bu ¢alisma, COVID-
19'un hemsirelik son sinif lisans 6grencilerinin uzaktan egitim ve profesyonel bakis acisina yansimalarini arastirmak
amactyla nitel aragtirma tasarimi ile yapilmistir.
Gerec¢ ve Yontemler: Bu arastirma, fenomenolojik yaklagimi temel alan nitel bir arastirma deseni ile gergeklestirilmistir.
Veri doygunluguna gore d6rneklem biiyiikliigii belirlenmis ve 20 hemsirelik son sinif lisans grencisinden veri toplanmustir.
Aragtirma verileri, arastirmacilar tarafindan hazirlanan Yar1 Yapilandirilmig Nitel Veri Formu kullanilarak toplanmistir.
Aragtirmacilar veri analizinde Colaizzi methodunu kullanmislardir. Goriismelere iligkin veriler her iki aragtirmaci tarafindan
ayr1 ayr1 desifre edilerek MAXQDA 11.0 nitel veri analiz yazilimi kullanilarak kodlar, temalar ve kategoriler belirlenmistir.
Bulgular: Hemsirelik Son Sinif Lisans Ogrencilerinin Uzaktan Egitim ve Mesleki Bakis Agilarina yansimalarindan
belirlenen temalar [1] duygu durumlari, [2] egitim hayati, [3] meslege hazir bulunusluk ve [4] hemsirelik meslegine iligkin
gorislerdir.
Sonug¢: Calismamiz, COVID-19 pandemisi siirecinde mezun olacak hemsirelik son smif dgrencilerinin mesleki algilari,
duygulari, goriigleri, uzaktan egitim deneyimleri ve mesleki bakis agilar1 hakkinda derin bir fikir vermektedir. Bu ¢aligmada
elde edilen veriler 15181inda, hemsirelik 6grencilerinin mesleki hazir bulunuslukla ilgili ihtiyag duyduklar1 alanlar1 ve
egitimlerindeki zorluklar1 belirlemelerine yardimer olacag: diistiniilmektedir.

1 Selguk University, Faculty of Nursing, Department of Surgical Diseases Nursing, Konya, Turkey.
2 Selguk University, Faculty of Nursing, Department of Obstetrics and Gynecology Nursing, Konya, Turkey
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Anahtar Kelimeler: uzaktan

hemsirelik 6grencileri.

COVID-19; egitim;

INTRODUCTION

The pandemic, named “Coronavirus disease 2019”
(COVID-19) by the World Health Organization (1), was
defined as a severe public health problem with high
morbidity and mortality rates worldwide (2). All health
professionals have had important duties during the
COVID-19 pandemic, including nurses (3). The increasing
workload of nurses and the aggravation of the working
conditions of the nursing profession have caused nurses to
be negatively affected by the pandemic (4).

The pandemic negatively affected student nurses because
schools, colleges, universities, and other educational
institutions were temporarily closed to prevent the spread
of the virus among children and young people (5). Clinical
Practice lessons were conducted with online case
discussion. Care plans were requested according to the
case scenarios given to the students, and the students
worked in small groups and presented them online to the
instructors. It was reported that, with the COVID-19
pandemic, transition to distance education and staying
away from clinical practices create fear and anxiety in
senior nursing students who will transition into the
profession (6). The difficulty of clinical environments and
caring for individuals cause student nurses to experience
more anxiety in this process compared to other disciplines
(7). Previous studies indicated the importance of studying
the lived experience of nursing students during the
COVID-19 crises, to ensure both students' safety and
rigorous teaching (8, 9). According to Lovric et al. (2020),
students reported mild fear of getting the infection from
the classroom and high fear from the clinical setting, thus
making online learning an appropriate option to lessen
these fears (8). However it has been shown that nursing
students find distance education and clinical and
laboratory practices inadequate in many studies (10-12).
They stated that distance education affects social relations
as well as its effects on clinical learning (13).The academic
curriculum includes training in these aspects for the
development of personal and interpersonal skills such as
adaptability, leadership, and ethical commitment.
However, for true competence development, this
knowledge must to be consolidated in practice (14).

The change in the nursing education process (15) and the
aggravation of the working conditions in the clinic (16) can
affect the professional perspectives of nursing students
during COVID-19 (6). It is important to examine nursing
students’ perspectives on the profession in determining
effective strategies for the challenging process created by
the pandemic because while making decisions in clinical
practice, nurses act in line with the basic knowledge and
skills they learned during education (17). Given that
COVID-19 is a severe pandemic, no relevant qualitative
study is available examining the professional perspectives
of undergraduate senior nursing students who will start
working in the clinic soon (7, 18-20). Thus, this study was
conducted with a qualitative research design to investigate
the reflections of COVID-19 on the distance education and
professional perspective of undergraduate senior nursing
students.

MATERIAL AND METHODS

This research was conducted with a qualitative research
design based on the phenomenological approach. The
main reason for making it in qualitative research design
was that it provides insight and perspective on the subject
to be examined (21). The phenomenological approach
investigates people’s experiences to reveal what lies
‘hidden’ in them (22).

Setting and participants

The sample consisted of senior undergraduate nursing
students at a university in Turkey. Participants were
recruited using criterion sampling, a non-probability
purposive sampling method used to collect qualitative
data. This method involves selecting participants who have
experienced a specific phenomenon and determining the
criteria following the literature and suitable for the study.
The number of participants was determined according to
data saturation, and data were collected voluntarily from a
total of 20 nursing students.

Inclusion and exclusion criteria in this research

Being a senior level undergraduate nursing student
enrolled in a single university in Turkey, the ability to
communicate ideas and experiences clearly, and to agree
to participate in this research were the inclusion criteria. In
contrast, the exclusion criteria were refusing to participate
in this research.

Data collection tool

The research data were collected using the Semi-
Structured Qualitative Data Form prepared by the
researchers. Interviews were conducted between
December 2020 and January 2021. The form contained 16
questions that address introductory information, opinions
about the professions before and after COVID-19,
reflections of COVID-19 on education life, and readiness
to work after graduation. The interview content includes
introductory information for the students and warm-up
questions for the interview. A faster flow is provided in
these parts. Participants attended the interview from their
homes with their computers. Students received education
completely online (Google Meet or Microsoft Teams) as
the only option in the COVID-19 pandemic at the time of
this study. The lecturers attended the meeting from the
work offices. No one other than the participant and the
lecturer was present during the interview.

Recordings are archived and will be deleted after the work
is published.

Data collection

The data of this research were collected online due to the
current pandemic. A study invitation was sent to the senior
level undergraduate nursing students through the class
representatives to the class WhatsApp group. Students
who wanted to participate in this study voluntarily
informed the researchers. In this study, 24 students
volunteered. Two students stated that they did not want to
participate in the interview later. As a result of the pilot
interview with two students, the questions were reshaped.
In this context, as a result of interviews with 20 people, it
was understood that data saturation (i.e., no new
information arising, information occurs repeatedly, and no
further new coding is feasible) was reached. In this study,
both researchers were competent in conducting qualitative
research, took qualitative research courses, and
participated in qualitative research analysis training.
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Before starting the study, no relationship was established
between the participants and the interviewers. For the
students to express themselves freely, the date and place of
the meetings were left to their preference. The interviews
were video-recorded after the participants’ consent. Each
participant was interviewed individually for an average of
30-45 minutes using the in-depth interview technique to
collect the data.

Data Analysis

The Colaizzi method of analysis includes seven steps.
Researchers carefully read and examined each transcript at
the first step to obtain a general sense of data transcribed
using Colaizzi’s analysis method. The data regarding the
interviews were transcribed by both researchers separately
MAXQDA 11.0 (Udo Kuckartz, Berlin, Germany)
qualitative data analysis software was used, and the codes,
themes, and categories were determined. Researchers
determined significant statements about the phenomenon
from the transcripts. These codes, themes, and categories
were discussed together, reaching a consensus. To ensure
rigor and to avoid discrepancies, the researchers looked
over the emerging themes and subthemes, and where
necessary, referred back to the transcripts to make a final
judgment on themes and subthemes. The participants did
not check the transcriptions and themes. However, after
the interview, the answers were presented to the
participants and asked if they wanted to add anything.
Ethical Aspect of this Research

The ethics committee (15.12.2020/024) and T. C. Ministry
of Health Scientific Research Application Platform
approvals were received for this study. Before the
interviews, consent was obtained from the participating
students.

Validity and Reliability

The validity and reliability of qualitative research were
ensured through credibility, transferability, reliability, and
verifiability (23). For reliability (consistency), the data
analysis was performed by two researchers independently.
After the interviews with the participants were completed,
the participants’ face/body expressions and video
recordings were transcribed independently and without
any additional comment on the meaning by the two
researchers. The codes determined by both researchers
were then discussed together. A purposeful sampling
method was used for transferability (applicability), and
homogeneity was considered. Inclusion and exclusion
criteria were determined for homogeneity. The students
included in the study were educated in the same class, were
of similar age, and were all senior nursing undergraduates.
The final version of the theme for verification was
evaluated by an expert teaching qualitative research at the
doctoral level and his students. Only themes and sub-
themes were shared with doctoral-level experts to evaluate
suitability and integrity. Data and video recordings were
not shared for privacy reasons. The videos were destroyed
immediately after the data was transcribed.

RESULTS

When the participants’ sociodemographic characteristics
were examined, the study was conducted with 15 female
and 5 male students. Their average age was 21, 90% lived
in the city, and 90% chose the profession willingly.

Participants answered general semi-structured questions
during the interview sessions, asking for their views,
feedback, understandings, and perspectives. The findings
obtained in this study were analyzed using the content
analysis method. As a result of the analysis, four main
themes and sub-themes were formed (Table 1).

Table 1. Theme and sub-themes

1. Reflections of the COVID-19 Pandemic on the Emotional

States of Nursing Students

2. Reflections of the of Distance

COVID-19 Pandemic

2.1 Experiences
Education

on Education Life

2.2 Clinic Perceptions Regarding
Practice Skills

2.3 Activities for Professional
Development during the COVID-
19 pandemic

3. References of the | 3.1 Perceptions of feeling ready

COVID-19 Pandemic | for work life
on Occupational _ _

. 3.2 Defining Motivation to Work
Readiness

3.3 Willingness to be with

Colleagues Working in the Field

4. Opinions about their | 41  Opinions on Changing

Profession after

COVID-19

Community  Perceptions  on

Nursing

4.2 Students’ Changing
Professional Perceptions with the

COVID-19 pandemic

4.3 Reflections of the COVID-19
Pandemic on Perspectives on

Professional Associations

Reflections of the COVID-19 Pandemic on the
Emotional States of Nursing Students

Nursing students included in this study expressed the
reflections of the COVID-19 pandemic on their emotional
states in various ways. Most nursing students have had to
deal with bad emotions (upset, anxiety, fear,
disappointment, incapability) during the COVID-19
pandemic. The emotional expressions of the participants
were as follows:

“... I mean I feel like I am incomplete, we come there to
study at a university, we are trying to do something, but
now we do not leave the house and do not go to school.
Education should not be like that. One part is missing, and
it is upsetting.” (F. 2)
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They frequently stated that they were sad because they
could not carry out their lessons from home effectively,
could not fulfill their student roles, and experienced
depression from time to time. In addition, they are afraid
and sad because of the lack of skills from making clinical
applications through online case discussions. One of the
participants expressed this as follows:

“I only have anxiety about the future, but also my fears
have started to occur. We will work directly as such as the
COVID-19 pandemic. | hope this will not happen again.
However, fear unavoidably arises.” (M.1)

Contrary to the others, one of the students stated that he
was happy because he passed higher grades in the distance
education process. While the student expressed his
happiness, he said it shyly and laughed. Since the students
had difficulties in the online exam system in this
pandemic, they passed the course with a group homework
grade. Therefore, many students turned this into an
opportunity.

Reflections of the COVID-19 Pandemic on Education
Life

During this research, nursing education continued with
distance education theoretically and practically during the
pandemic. The reflections of the COVID-19 process on the
educational lives of the participating students were shaped
around three sub-themes. These sub-themes were
experiences with distance education, their activities for
professional development, and their perceptions of clinical
practice skills.

Experiences of Distance Education

Concerning technical and communication problems with
distance education, the participants stated that they
experienced problems, such as change of study
environment, the intensity of homework given instead of
exams, the problem of not learning the lessons they took,
unwillingness to study, and personal development. A
participants’ statement regarding these codes were as
follows:

“Some lessons take place asynchronously. That is bad for
me.” (F. 11)

Students generally mentioned sharing the only computer at
home with their siblings. They had to watch recorded
lecture videos from their phones, which caused problems
such as freezing in the video. Homework instead of exams
required spending a long time in front of the computer,
which triggered reluctance to study. In addition, these
participants emphasized that their personal development at
home was adversely affected because they could not join
various student societies at the university according to
their interests.

Clinic Perceptions Regarding Practice Skills

The students learned their theoretical lessons from video
recordings (live lectures or recorded videos) and their
practical lessons only through case analysis and
discussion. The students included in the study complete
clinical practice using distance education modalities for
three semesters. Students expressions included the
inefficiency of preparing practice lessons with case
solving, the difference between doing the practices by
solving cases and practicing in the hospital, forgetting the
existing practice skills, and decision-making skills on the
service/intensive care unit they will work. Students
emphasized that they do not want to work as a nurse in the

Pediatrics and Mental Health and Diseases Department,
which they implemented through distance education
during the pandemic. One expression was:

“... If I were a pediatric nurse right now, I cannot. I have
no idea. Even if it is a bit theoretical, there is a lot of
difference with practice.” (F. 3)

Activities for Professional Development during the
COVID-19 pandemic

Nursing instructors continued their nursing education with
registered and online videos. In addition to these, some
students additionally supported their education with
different activities (online courses, test books,
symposiums). They utilize these activities by attending an
online foreign language course, preparing for graduate
exams with test books, and participating in online nursing
symposiums. Some students have better understood the
importance of being a better-equipped nurse during the
COVID-19 pandemic. Therefore, postgraduate education
requests increased during the pandemic. This was
expressed as follows:

“... I was thinking about graduate education, I wanted
more, | found more time to think because | wanted to
improve myself. In other words, COVID-19 increased this
desire.” (F. 6)
References of the
Occupational Readiness
The students included in the research will graduate with a
portion of their education delivered via distance education
and start their professional life. The expressions of the
students on this subject were shaped around three sub-
themes. These were the perception of feeling ready for
working life, the perceptions of being with colleagues
working in the field, and the identification of students’
motivations for working in the COVID-19 pandemic.
Perceptions of feeling ready for work-life
Most students stated that they did not feel ready to work
after graduating with distance education. This was
expressed as follows:

“I forgot how to do injections, how to do a blood draw,
and most of the medicines. Most importantly, | am not even
sure if 1 will be able to contact the patient.” (F.3)
Students stated that they spent a year and a half away from
the hospital, so it was impossible to feel ready for business
life. Students think that the hospital they will work in
should give them orientation time. They emphasized that
the longer this orientation period, the better their
adaptation will be. In addition, two students think that
nursing will be learned when they start working. A student
stated that he would get used to working life quickly
because he thought he had received his theoretical
education well.

Defining Motivation to Work

Students stated that when they graduate and start work,
their motivation to work will decrease due to negative
attitudes towards health personnel in the hospital, not
finding personal protective equipment, and the risks of
infecting their families with viruses. This was expressed as
follows:

“Right now, we see the events that happened in the
COVID-19 pandemic, and we see the negative attitudes
towards the healthcare personnel. We inevitably fear if
such things happen to us. This decreases my motivation.”

(F.2)

COVID-19 Pandemic on
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Some students also stated that their motivation to work
would not be affected much if they started working during
the pandemic.

“After the necessary precautions are taken, I want to
immediately start working when | graduate. Risk is
everywhere.” (F. 12)

Willingness to be with Colleagues Working in the Field
After the COVID-19 outbreak in the country, the annual
leave use of health professionals was canceled. That is why
nurses worked nonstop in COVID-19 wards or intensive
care units for months.

Nursing students participating in the study will graduate
approximately in the next four months. After graduating,
most of the students will start working in hospitals. The
general practice in hospitals in the country is to employ
new recruits in the pandemic service or intensive care unit.
After completing their education, the students stated that
they wanted to support their colleagues by participating in
the field with them.

This was expressed as follows:

“They could not obtain permission and could not see their
children. If we can start to work in the hospital, they will
at least relax a bit.” (E. 5)

Opinions about their Profession after COVID-19
Nursing students who participated in this study
emphasized that the pandemic changed their and society’s
opinions about nursing and professional organizations.
Opinions on Changing Community Perceptions on
Nursing

Some of the people infected with COVID-19 had to be
hospitalized. They were treated in an isolated area in
quarantine. Nurses gave care to these people without social
distancing. These people and their relatives were grateful
to the nurses. Nursing students also stated that they
received feedback about these pleasing situations from the
people around them (relatives, neighbors, friends). A
nursing student described her dialogue with her neighbor
as follows:

“My father was in the intensive care unit. He had no
appetite and said he didn’t want to eat. He said ‘even you
would give up, but the nurses encouraged me to eat without
givingup.’” (F. 9)

Another student expressed a similar opinion as follows:

“In society, people have become aware of the nurses, and
there were people who were thinking that nurses were just
administering injections. They learned about nursing care
with the pandemic.” (F. 11)

Students’ Changing Professional Perceptions with the
COVID-19 pandemic

The participants’ commitment to the profession increased
with the good news on television and social media. Some
students stated that the COVID-19 pandemic changed their
professional thoughts in good ways:

“.. I was proud of the events that happened, and for the
patients who are alone in the hospital, you become their
mother, father, and child. Thus, | said that | am glad that |
am a nurse.” (F. 2)

A few students stated that perceptions of the profession
changed in a bad way because the nursing profession is at
the forefront of the epidemic. These participants
questioned whether or not to do this profession during the
pandemic process. They questioned the nursing care given
to people who do not wear masks and protect themselves.
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Two of the students stated that the COVID-19 pandemic
did not make any difference in their opinions about the
nursing profession. One of these two students stated:

“. There was no change. Yes, I'm studying in a department
on health; it’s a pandemic on health. We will always do
the same as we do. It is a bit more severe crisis, but this
has always happened in the nursing profession.” (F. 5)
Reflections of the COVID-19 Pandemic on Perspectives
on Professional Associations

Many professional associations were included more on
television during the pandemic. Associations announced
the informative symposiums they organized on their social
media accounts. Some of the students participating in this
research stated that their thoughts on professional
associations changed in good and bad terms during this
process. Some students thoughts did not change, whereas
others stated they had new information about associations
in the COVID-19 pandemic. One of the statements was as
follows:

“It was affected in a better way. We could do seminars,
events and so on remotely, which we could not do face to
face during school time. In this sense, it was affected well.”
(F.7)

They stated that the students were informed about the
professional associations with the news published in this
period as follows:

“I started following the intensive care nurses association
when | saw it on the news. We saw that nurses could come
together during the COVID-19 Pandemic.” (F. 15)

In addition to these, some students emphasized that the
attitude towards professional associations did not change.
One student expressed this as:

“It hasn't changed much. Our associations have been with
us before Covid-79.” (F. 2)

DISCUSSION

This study shows that nursing students experience
depression, sadness, and anxiety during the COVID-19
pandemic. Similarly Savitsky et al. (2020), (7) anxiety
among nursing students was common in a study. In
addition to anxiety, it has been shown that they experience
negative emotions such as fear, depression, and anger (24,
25). Future studies are needed to suggest and assess the
methods for reducing anxiety among nursing students.
Considering the reflections of COVID-19 on the education
life of nursing students in our study, it was observed that
they had difficulties in distance education. Similarly,
Heilferty et al. (2021), (26) it was stated that nursing
students experienced internet problems and not being able
to ask questions in a study. In our study, nursing students
completed their clinical practice by remote case
discussion. For example, it has been observed that the
nursing fundamentals course is given using Tanner’s
Clinical Judgment Model with virtual technology and
online teaching method (27). Implementing online active
learning techniques as a regular adjunct to traditional
clinical practice could improve learning outcomes and
transform our students into work-safe ready graduates.
However, the compensation of clinical applications that
cannot be done face-to-face should be done before the
students graduate. Almost all nursing students stated that
they felt professionally inadequate because they stayed
away from clinical practices. Shah (2016), (28), thought
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that pandemics of rapidly moving global new viral
diseases will increase. It is thought that nurses who
graduate without learning the necessary knowledge and
skills may have challenges in meeting the patient care
demands put forward by this new age. For this reason,
nursing programs at universities should organize their
plans for face-to-face applied courses given to their
students through distance education in the following years.
Nurses who graduate without acquiring the necessary
knowledge and skills may have difficulty meeting the
patient care demands of this new age. For this reason,
universities should use the various possibilities of distance
clinical education technology. The nursing staff must
maintain a stable educational framework, provide high-
quality distance learning, and encourage and support
students through this challenging period.

In our study, it was found that COVID-19 nursing students
are not ready for post-graduation working life. The need to
prepare future nurses has never been more important than
during the current global emergency. According to
Masha’al et al. (2020), nursing students professional
readiness may be affected due to distance education (29).
In another study in the COVID-19 pandemic, nursing
students found their professional readiness insufficient
(30). This study also shows that current nursing education
should be reviewed to increase professional and
emergency readiness among nursing students.

The participating students’ views about the profession
changed after the COVID-19 pandemic. This pandemic is
a time of crisis and an opportunity for nursing students to
reconstruct their professional identities. In one study,
30.7% of nursing students stated that the COVID-19 event
made them “more passionate about clinical nursing work”
and earned the highest scores for professional identity (31).
Additionally, the COVID-19 pandemic may have helped
nursing students understand the value of nursing as a
profession that focuses on the lives of others and on being
altruistic, moral, and caring. Another study stated that the
COVID-19 pandemic positively contributed to students
views on the nursing profession (32).

CONCLUSION

Our study provides a deep insight into the professional
perceptions, feelings, opinions, distance education
experiences, and professional perspectives of distance
education nursing students who will graduate during the
COVID-19 pandemic. The data obtained in the present
study will help nursing students identify the areas of need
related to professional readiness and the difficulties in their
education.

Students stated that most of their perspectives on nursing
changed for the better during the pandemic. Still, their
motivation to work decreased due to the epidemic. They
had to cope with bad moods and difficulties in their
distance education life during this time. Although they
have a few months to graduate, they do not feel ready to
work in hospitals while the pandemic continues.

Further studies can be conducted to investigate nursing
students’ (who graduated by distance education during the
COVID-19 pandemic) working experiences and
perspectives after starting work.

This research did not receive any specific grant from the
public, commercial, or not-for-profit funding agencies.
Limitations

The limitation of this study is that it can only be transferred
to similar health care and university education contexts. It
will strengthen the consistency of the existing literature
with the larger sample of students experiencing the
investigated phenomenon.
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Bat1 Ege Bolgesinde a-Talasemi Genotipleri ve a-Talasemi Genotip Frekansi
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Amag: Yaygin goriilen bir tek gen hastaligi olan Alfa talasemi, a-globin zincirinin kusurlu sentezi ile ortaya ¢ikar. Globin
genlerindeki bozukluklara bagli olarak ¢ok genis bir klinik spektruma yayilan bu hastalikta ¢ok sayida belirlenmemis tasiyict
oldugu diisiiniilmektedir. Klinik semptomu olmayan sessiz tasiyicilardan, rahim i¢inde 6liime yol acan giddetli anemi ile
kendini gosteren, ¢cok degisken bulgulara sahip genetik bir hastaliktir. Bu ¢alismada bu amagla alfa globin gen mutasyonu
sikliginin ve tiplerinin bulunmasi ve varyasyon saptanan bireylerdeki fenotipik etkiyi gérmek amaclandi.

Gerec ve Yontemler: HBA1 ve HBA2 genlerindeki intron bolgelerini ¢evreleyen tiim kodlama bdlgesi sanger dizileme ile
tespit edildi. Delesyonlar ve duplikasyonlar multipleks ligasyona bagimli prob amplifikasyonu (MLPA) ile mutasyonlar tespit
edildi.

Bulgular: Bolgemizde en sik rastlanan mutasyon tipi olan -3,7 / (%23,18), 3.7 kb’lik delesyon ¢aligmamizda da en sik olarak
goriiliirken, diger mutasyonlarin dagihimi ise --3,7 (%6,82), -3,7/-- MED (%0,91), --MED (%6,82), --20,5 (3,15), --SEA
(%1,36), -4,2 (%0,95), triplikasyon (%0,45) ve niikleotid degisimleri (%4,55) olarak tespit edilmistir.

Sonug¢: Mevcut bilgiler 1g1g8inda genotipin fenotipe yansimasinin da farkliliklar olmast nedeniyle tasiyict bireylerin tesbit
edilmesi ve genotip fenotip iligkisinin netlestirilmesi agisindan daha genis popiilasyon taramasina ihtiya¢ duyulmaktadir.
Toplumu alfa talasemi ve agir klinik seyreden genetik hastaliklar hakkinda bilinglendirmek igin tasiyict bireylere genetik
danigmanlik verilmesi ve genetik caligmalara agirlik verilmesi bir gerekliliktir.

Anahtar Kelimeler: Alfa talasemi; genetik tani; mutasyon tipi; mutasyon siklig1.

The Genotypes of a-Thalassemia and Genotypes Frequencies of a- Thalassemia in Western

Aegean Region

ABSTRACT

Aim: Alpha-thalassemia, a common single gene disorder, is caused by defective synthesis of the a-globin chain. It is thought

to have a wide clinical spectrum due to defects in globin genes and a large number of indeterminate carriers. It is a genetic

disease with highly variable findings ranging from silent carriers with no clinical symptoms to severe anemia leading to in

utero death. In this study, we aimed to determine the frequency and types of alpha globin gene mutations and to observe the

phenotypic effect in individuals with mutations.

Material and Methods: The coding and intron regions of HBA1 and HBA2 genes were determined by Sanger sequencing.

Deletions and duplications were detected by multiplex ligation-dependent probe amplification (MLPA).

Results: This research shows that -3,7 / (%23.18),3.7 kb is the most common mutation type in our deletion research/analysis,

and distribution of other mutations is as follows: --3,7 (%6.82), -3,7 / -- MED (%0,91), --MED (%6.82), --20,5 (3.18), --SEA

(%1.36), -4,2 (%0.95). This research also demonstrates that triplication is at %0.45 and nucleotide mutation is %4.55.

Conclusion: In the light of the available information, since there are differences in the reflection of genotype to phenotype, a

larger population screening is needed to identify carrier individuals and to clarify the genotype-phenotype relationship. In order

to raise public awareness about alpha thalassemia and genetic diseases with severe clinical course, it is a necessity to provide

genetic counseling to carrier individuals and to focus on genetic studies.

Keywords: Alpha thalassemia; genetic diagnosis; mutation types; mutation frequency.
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GIiRiS

Yapilan caligmalarda hemoglobin (-globin) gen ailesi,
16p13.3 ve 11p15.4 kromozom lokusunda
konumlanmaktadir (1-3). En yaygin kalitsal kirmizi kan
hiicresi hastalig1 olan talasemiler, globin proteinlerinin
olusumunu kodlayan hatali genlerden kaynaklanan
anemilerle sonuglanmaktadir (4). Hastalik, globin zinciri
sentezinin azalmasi veya tamamen yoklugu olarak
tammlanmaktadir  (5).Tek gen delesyonlart -globin
genlerinin en yaygin mutasyonlaridir ve sadece 1 -globin
geninin silinmesi veya inaktivasyonu tipik olarak 6nemsiz
hematolojik bulgular vermektedir. Hastalarda, iki -globin
geninin (—/ veya - /-) silinmesi veya etkisizlestirilmesi ile
karakterize edilmektedir, ancak ayni zamanda normal veya
normal degerler disindaki HbA2 seviyeleri ile orta
derecede mikrositik, hipokromik anemi gostermektedir
(1). 4 -globin geninden 3'i ifade edilemedigi durumlarda,
siddetli anemi ile karakterize edilen Hb H hastalig1 ortaya
¢ikmakta olup aktif bir -globin geni mevcuttur (6).
Talasemi genotipi kalitsal olarak fenotipte kisiyi hasta
edebilir yada tasiyict olmaktadir. Talaseminin alfa (o) ve
beta (B) olmak tizere iki ana tipi bulunmaktadir. Alfa
talasemi diinya capinda, ozellikle Giineydogu Asya ve
Orta Asya popiilasyonlart arasinda daha yaygin olan
formdur. Beta ise Ortadogu iilkelerinde olduk¢a yaygindir
(5,7,8). Kirmizi kan hiicrelerinin sayilarindaki ve
zincirlerindeki asimetri ve/veya -globin genlerindeki
genetik anormalliklerden kaynaklanabilmektedir.
Literatiirde molekdiler test yaklasimlart iginde HBA1 ve
HBA2 genlerinde yaygin olarak %98’den daha fazla
oranla %85 silinme ve eklenme, ~%15 nokta mutasyonlar
oldugu bildirilmistir (9,10).

Delesyon mutasyonlar1 disinda durma kodonu olan
TAACAA'daki bir niikleotit degisimi kaynaklanan
HbConstant Spring (CS) ve bir sonlandirma kodonundan
(UAACAA) kaynaklanan HbPakse (- 4PS) dahil olmak
lizere mutasyonlar da bildirilmistir (11,12). Hemoglobin
seviyeleri kritik derecede diisiik seviyelere diistiigiinde,
bazi Hb CS vakalarinda kirmizi kan hiicresi
transfiizyonlar1 gereklidir (13).En Onemli faktor, bir
bireyin bir veya ¢ok sayida mutasyon tipine
(delesyonel/SNP) sahip olabilmesidir ve bu durum gesitli
klinik semptomlara yol agabilmektedir. Bu durum
talaseminin teshis ve tedavisini zorlastirabilir (14).
Delesyonel ve niikleotid degisimleri-talasemi insidansi,
belirli bir bolge veya topluluktaki klinik semptomlarin
genel ciddiyetini degerlendirmede ¢ok 6nemlidir. Mevcut
verilere gore, olumsuz sonuglarina ragmen talasemi, sitma
enfeksiyonunun neden oldugu hiperparazitemiye karsi
koruyucu bir fayda sagladig: da diisiiniilmektedir (15).
Cesitli etnik gruplarda -talasemi sikligi, ulustan ulusa ve
farkli etnik gruplar arasinda nasil degistigini gosteren
¢aligmalar mevcuttur (16). Ancak Tiirkiye Asya ve Avrupa
kitas1 arasinda gecis noktasi olmasi ve akraba evliliklerinin
herhangi bir Ortadogu iilkesine benzer olmasi acisinda —
talasemi prevalansint ve epidemiyolojisini kapsamli
genotip-fenotip karsilastirmasi 6énem arz etmektedir. Bu
caligmanin amaci, Tiirkiye popiilasyonundaki bireylere
0zel bir vurgu yaparak farkli yas ve cinsiyet gruplarinda
talasemi prevalanst ve fenotip-genotip karsilastirilmasi
hakkinda bilgi sunmaktir. Tiirkiye’deki alfa-talasemi
prevalanst acisindan ¢alismanin  bulgular, genetik
danmismanlik  programlarini iyilestirmek ve biyik

popiilasyonlarda alfa-talasemi taramasi igin saglik
politikalar1 olusturmak i¢in kullanilabilir.

GEREC VE YONTEMLER

Periferik kan Orneklerinden  Salting-out yOntemi

kullanilarak genomik DNA izole edildi. HBA1 ve HBA2
genlerinin intron bolgelerini ¢evreleyen tiim kodlama
bolgesi, Tablo 1’de belirtilen primerler kullanilarak
polimeraz zincir reaksiyonu ile ¢ogaltildi (17). Dizileme
i¢cin PCR iiriinleri, tireticinin belirttigi protokollere uygun
olarak ExoSAP-IT (GE Healthcare Bio-Sciences, ABD)
kullanilarak saflastirildi. Elde edilen kiitiiphane {iriinleri,
ABI Prism 3130x1 DNA Sequencer cihazinda yiiriitiildii ve
Seq. Scape v5.4 programu ile analiz edildi (Applied
Biosystems, Foster City, CA, USA).

HBAL1 ve HBA2 genlerindeki genomik delesyonlar ve
duplikasyonlar multipleks ligasyona bagimli prob
amplifikasyonu (MLPA) analizi ile arastirildi. SALSA®
MLPA® P140-C1 HBA probemix kiti (MRC Holland,
Amsterdam, Netherlands), iireticinin protokollerine uygun
olarak c¢aligildi (18). Reaksiyonlar, ABI Prism 3130xI
DNA Sequencer (Applied Biosystems, Foster City, CA,
ABD) iizerinde gergeklestirildi. Elde edilen veriler
Coffalyser.Net veri analiz yazilimi kullanilarak analiz
edildi.

Bu retrospektif caligma, Helsinki deklarasyonu
standartlarina uygun olarak yiiriitiildii ve Aydin Adnan
Menderes Universitesi Girisimsel Olmayan Klinik
Arastirmalar1 Etik Kurulu tarafindan onaylanmistir (Sayi:
E-53043469-050.04.04-327264, karar no:18, protokol no:
2023/32). Calisma hakkinda gerekli agiklama yapildiktan
sonra dahil edilen tim hastalardan veri toplama igin
bilgilendirilmis yazili onam alinmustir.

BULGULAR

Elde edilen sonuglara gore gore 220 kisiden 103'ine alfa
globulin genlerinde mutasyon tespit edildi (Tablo 2).
Mutasyon tespit edilen hastalar sessiz tastyict ve alfa
talasemi  minér  klinigini  olusturan  hastalardan
olusmaktadir. Bu da c¢aligmamizda alfa globulin
genlerinde mutasyon tespit edilme oraninin %44,5 oldugu
anlamina gelmektedir. Tablo 3’de gosterildigi gibi alfa
talasemi insidansinin, 6zellikle 3,7 kb'lik delesyonun son
derece yiiksek oldugunu gostermistir. Mutasyonlarin
dagilimi su sekildeydi: -3,7 / (%23,18), --3,7 (%6,82), -3,7
/ -- MED (%0,91), --MED (%5,45), --20,5 (3,15), --SEA
(%1,36), -4,2 (%0,95), triplikasyon (%0,45) ve niikleotid
degisimleri (+4,55).

Bu bulgular, Tiirkiyede alfa talaseminin dnemli genotipik
degiskenligini  gdstermistir. Genotipe gore birkag
hematolojik parametre degerlendirildiginde MCV degeri
tim mutasyon tipleri de diisiik goriilmekle birlikte en
diisiik --M®P/aa, -a%"/a mutasyonda en yiiksek olarak
belirlendi. MCH ve MCHC seviyeleri normal bireylere
oranla oldukga diisiik oldugu goriildi. Yapilan dl¢timlerde
kan Hbg/dl konsantrasyonlar1 vasryasyonlu hastalarda
normal hastalara oranla olduk¢a diisiik oranlarda
saptanmigtir. Hastalarda hemoglobin konsantrasyonu ¢ok
yiikksek farkliliklar ~ gostermemekle birlikte 13,29-
11,01(Hbg/dL) araliginda tesbit edilmistir.
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Tablo 1. HBA2 ve HBA1 genleri i¢in tasarlanmis primerler

HBA2 Forward-5> AGGGTGGAGACGTCCTGG 3’ SetA
Reverse-5° AGAGAAGAGGGTCAGTGC 3

HBA2 Forward-5> CCCAAGCATAAACCCTGG 3’ SetB
Reverse-5° AGAGAAGAGGGTCAGTGC 3

HBA2 Forward-5> ACAGGCCACCCTCAACCGTCC 3’ SetC
Reverse-5° CCATTGTTGGCACATTCC 3’

HBA2 Forward-5> CACCACCAAGACCTACTTCC 3’ SetD
Reverse-5> AGAGGTCCTTGGTCTGAGACAGG 3’

HBA1 Forward-5> AGGGTGGAGACGTCCTGG 3’ SetE
Reverse-5> AGAAGAGGGTCAGTGGGGCCGAG 3’

HBA1 Forward-5> GCCCCAAGCATAAACCCTGG 3’ SetF
Reverse-5> AGAAGAGGGTCAGTGGGGCCGAG 3’

HBA1 Forward-5> ACAGGCCACCCTCAACCGTCC 3’ SetG
Reverse-5> ATGCCTGGCACGTTTGCTGAGG 3’

HBA1 Forward-5> CACCACCAAGACCTACTTCC 3’ SetH
Reverse-5> ATGCCTGGCACGTTTGCTG 3’

Tablo 2. Hasta sayis1 ve cinsiyet dagilimi (n=220)
Erkek Kadin Toplam Yiizde (%)

Normal 41 76 117 53,17

Tastyict 30 34 64 29,13

Hasta 12 27 39 17,7

Toplam 85 135 220 100

Tablo 3. a-talasemi mutasyonlarin dagilimi ve bu dagilima gére mutasyon goriilen hastalardaki ortalama kan degerleri

(n=220)
Hasta | Yiizdesi | Hbg/dL(12- | Htc % | MCV FI RDW RBC | MCH | MCHC
sayisi (%) 16) % pg(27- | g/dL(31-
31 pg) 37)

a0/ 117 53,18 13,29 37,74 88,95 15,02 5,014 | 29,81 32,63
-0/ 51 23,18 12,21 36,75 71,15 13,5 491 | 21,48 31,9
-3loa 15 6,82 11,38 35,42 67,2 15,2 5,2 21,11 30,3
-q37/--MED 2 0,91 11,55 34,89 67,02 14,43 469 | 21,58 29,84
--MED/qq, 12 5,45 11,13 37,02 64,38 16,375 | 5,7075 | 19,7 30,03
--205/gg, 7 3,15 11,01 36,03 64,87 15,4 541 | 20,83 29,89
--SEAlaq, 1,36 11,45 36,42 65,21 14,99 5,22 21,45 30,45
-a*?/aa 0,95 11,13 35,83 66,24 13,85 543 | 21,48 31,23
triplikasyon 0,45 12,01 36,85 66,42 14,23 5,61 28,3 32,01
Nokta 10 4,55 11,95 36,47 66,85 14,56 589 | 20,48 30,52
mutasyon
TOPLAM 220 100

Sonug¢ olarak, mutasyon tasiyan bireyler ve hastalarda
mutasyona bagli olarak hematolojik parametrelerde
diigiikliikler tespit edilmistir. Bu durum fonsiyonel
genlerin ifadesinde azalmaya sebep oldugu
diistiniilmektedir.

TARTISMA
Bu ¢aligma, Tirkiye’nin Aydin bolgesinde o-talasemi
prevalansini bildiren ilk ¢aligmadir. Genel olarak diinyada
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yapilmig ¢aligmalarda o-talasemi hastalarinin prevalansi
%22-51 araliginda oldugu gosterilmistir (19-23).

o-talasemi’de tespit edilen yiiksek prevalanslar, bu
hastalikla ilgili yiiriitiilen egitim, genetik danigmanlik ve
tarama kampanyalari, Giineydogu Asya boélgesinde a-
talasemi prevalansini basariyla azaltmistir (23). Yapilan
bu calismada, literatiirde belirtilen orana benzer hasta
bireylerin %17,7 (alfa talasemi mindr) ve tasiyici
bireylerin prevalansinin %29,13 (sessiz tastyici) olarak
tespit edilmistir. Bu oranin disiiriilmesi i¢in gerekli
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egitim, tarama ve genetik danismanlik esliginde iireme
politikalar1 6nemli rol oynayacaktir.

Talasemi hastaligt genel olarak, globin zincirlerinin
dengesizliginden ve eritrositlerin hemoglobin
¢Oziinlirliigiinin bozulmasindan kaynaklanan anemidir.
Indirgenmis  globin  zincirlerinin,  Plasmodium’'un
sitoadheransini bozdugu gosterilmistir (24,25). Bu eritrosit
anormalliklerinin sitma enfeksiyonuna kars1 koruyucu bir
etki sagladigi  gosterilmistir  (14,26). Dolayisiyla,
talaseminin sitma vakalarmin yiiksek oldugu iilkelerde
yayginlagsmasina neden olan bir dogal seleksiyon baskisi
oldugu diisiiniilmektedir. Yapilan bazi c¢aligmalarda,
talasemi hastaliginin yiiksek oldugu Asya bolgesindeki
iilkelerde yiiksek prevalans oranma (yaklasik %40-51) ve
en diisiik sitma vakalarina sahip olduguda gosterilmistir
(27,28). Fakat iilkemizde sitma kaynakli bir dogal
secilimden ziyade, akraba evliliklerinin ¢ok olmasi ve
resesif hastaliklarin taginmasi ile ilgili egitimin az
olmasindan kaynaklandig: sdylenebilir.

Talasemiler hafif, orta anemi tipleri yani sira, ciddi anemi,
yaygin 6dem, asit, belirgin hepatosplenomegali, iskelet,
kardiovaskuler anomaliler ve uterus iginde bebek
6liimlerine kadar varabilen farkli klinik sonuglar doguran
bir parametredir. Cocuklarda hipokrom mikrositer anemi
yapan nedenler arasinda olduk¢a sik rastlanilmaktadir.
Bundan dolay1 bu yas grubunda 6zellikle Akdeniz bdlgesi
iilkelerinde dikkate alinmalidir (29). Bizimde yapmis
oldugumuz taramada oldugu gibi hastalarin biiyiik
¢ogunlugu tasiyict durumundadir (14,30). Tirkiye’de
yapilan daha Onceki c¢aligmalarda alfa talasemi alel
mutasyon siklig1 bizim ¢alismamizla uyumlu bulunmustur
(31-33). Giiveng ve ark. lilkemizde bu hastaligin sik
goriildiigii bir bagka bolge olan Cukurova’da yapmis
olduklar1 bir c¢aligmada agiklanamayan hipokrom
mikrositer anemili 3000 kiside tarama yapmuglar ve 225
vakada (%7,5) o-talasemi mutasyonu saptamiglardir.
Caligmada en sik -03.7 (%53,3) olmak tizere 11 farkli a-
gen mutasyonu saptanmistir (--MED/oa: %15,1, --
20.5/a0: %6,6, a PA-2/a0: %4) (32). Daha 6nce yapilan
bir calismada Onay ve ark. Ege Bolgesi’'nde a-talasemi 6n
tanisiyla gonderilen 229 hastada Strip assay metodu ile a-
talasemi mutasyonlarin1 ¢alismiglar ve 283 alelde
mutasyon saptamiglardir. Bu ¢alismada da {ilkemizin diger
bolgelerinde oldugu gibi en sik gorillen mutasyon -a3.7
(%52,2) olup, bunu sirastyla a20,5 (%14,2), aMED (%11),
a poly A-1a (%9), a5nt a (%4), aoo anti 3.7 (triplikasyon)
(%3,2), - FIL mutasyonu (%3,2) ve o cd142a (%1,8) takip
etmistir (34). Bu ¢alismada bizim buldugumuz sonuglara
¢ok yakin olarak goriilmektedir.

Caligmamizda HBA1 ve HBA2genleri sanger dizileme ile
calisilmis ve hastalarin %4,55’inde nokta mutasyon tespit
edilmigstir. Literatiire bakildiginda bu oranlar bazi
calismalarda yaklagik %15 oldugu belirtilmistir (10).
Sanger dizileme bugiin hala DNA dizi analizi i¢in altin
standart yontem olarak kabul edilse de, sonu¢ verme
stiresinin uzun olmas1 ve maliyetin pahali olmas1 gibi
dezavantajlara sahip oldugundan dolayr yeni nesil
dizileme teknolojileri ile tim genom ve tim ekzom
dizilenmesinin yanisira hedefe yonelik olarak olusturulan
panelleri ile etiyolojisi genetik heterojenite gosteren
hastaliklar  i¢in ¢ok sayida gen aym anda
dizilenebilmektedir (35). Geleneksel yontemlerle ¢ok
sayida etkilenmis bireye sahip genis aileler olmadan

fenotipik ve genotipik heterojenite gosteren hastaliklarin
yeni nesil dizileme teknolojileri ile molekiiler genetik
temelinin ortaya konmasi miimkiin hale gelmektedir. Yeni
nesil dizileme teknolojileri ile HBAL VE HBA2 genleri
hizli  bir sekilde ve diisik maliyette analizi
yapilabilmektedir (36-43).

SONUC

Alfa Talasemi, Ulkemizde belirli bolgelerde ¢ok yogun
olmakla birlikte tiim bolgelerde yaygin olarak
goriilmektedir. Bilindigi gibi tek gen mutasyonlari klinik
ve hematolojik olarak normal olduklarindan toplumda
sessiz tastyict olarak kalirlar. Molekiiler calisma
olmaksizin taninamazlar. Alfa talasemi ¢ok sik goriilen
kaliimsal hemoglobinopatiler arasinda olup o6zellikle
akdeniz bolgesi iilkelerde dikkate alinmalidir ve sesiz
tastyict sikliklar bilinmelidir. Yaptigimiz bu retrospektif
calismada, Aydin Bolgesindeki alfa talasemi mutasyon
sikligini ve gesitlerini tanimladik ve 220 olguda 12 farkli
mutasyon saptadik. Bizim c¢alismamizda mutasyon
saptadigimiz olgularda alfa talasemi minor klinigi
mevcuttu ve sonuglart bu klinikle uyumlu olarak saptandi.
Bilesik heterozigot ve homozigot genotiplere sahip
bireylerde klinik durum, hemoglobinopatiyi tanimlamak
acisindan yol gosterici oldu. Kesin tedavisi olmayan bu
hastalik icin en kesin ¢dziim hastalifin ortaya ¢ikmasini
onlemek olacaktir. Talasemi ve diger hemoglobinopatiler
gibi kalitsal hastaliklar agisindan yiiksek risk tasiyan, bir
sebebe bagli olmaksizin diisik HMG MCV ve MCHC
olan, normal HMG A2 olan bireyler genetik incelemeye
almmalidir.  Tasiyicilik  oraninin  yiiksek  oldugu
toplumlarda genetik danigma, prenatal tani testleri ve
popiilasyon taramalari biiyiik bir éneme sahiptir. Riski
yiiksek ¢iftlere tarama programlari sayesinde ulagmak ve
bunun sonucunda bu giftlere genetik danigma vermek
gelecek kusaklardaki hastalik oranini azaltabilecektir.

Yazarlarim Katkilari: Fikir/Kavram: S.B., CY.; Tasarim:
S.B., CY.; Veri Toplama: S.B., CY., O0B., Z.G., MD,,
R.E.; Analiz ve Yorum: S.B., CY.; Literatiir Taramasi:
S.B., CY.; Makale Yazimi: S.B., CY.; Elestirel inceleme:
0.B.,Z.G.,MD. RE.
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Yenidogan Yogun Bakim Unitesinde Respiratuvar Distres Sendromu Tamsiyla
Takip Edilen Prematiire Yenidoganlarin Surfaktan Cevabinin Retrospektif
Degerlendirilmesi
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Amag: Preterm dogum yenidogan 6liimlerinin 6nde gelen nedenidir. Bu 6liimlerin arasinda en yiiksek oran solunum sikintisi
sendromu’ na (RDS) aittir. Bu ¢aligmanin amaci, yenidoganlarda RDS yonetiminin en uygun ve etkin hale getirilmesine
yardimc1 olmak i¢in; RDS’nin risk faktorlerini, klinik 6zelliklerini ve komplikasyonlarini belirlemektir.

Gereg ve Yontemler: Caligmaya ikinci diizey yenidogan yogun bakim servisimizdeki Ocak 2016 ile Haziran 2021 tarihleri
arasinda diisik dogum agirlikli bebekler alindi. Olgular geriye doniik incelenerek, demografik 6zellikleri, verilmis olan
tedaviler (mekanik ventilasyon, surfaktan), ve erken ve ge¢ komplikasyonlari; 6liim oranlar1 ve sebepleri belirlendi.
Bulgular: Toplam 130 olgu ¢alismaya alindi. Yiizde altmus ikisi erkek, %38’ kizd1.Yiizde 85’1 sezaryen dogum, % 15’inde
normal vajinal yoldu. Ortalama dogum agirligi 2043+£372 gr, ortalama gebelik haftasi 32+5 hafta bulundu. Antenatal steroid
(ACS), %67,6' sinda uygulanmisti. Yiizde otuziigiinde erken membran riiptiirii (EMR) saptandi. Erken ve ge¢ komplikasyonlar;
%3,8’inde ventilatdre bagli pndmoni ve %3’linde pndomotoraks idi.Yiizde 4,6’inda ise sepsis saptandi. Bronkopulmoner
displazi (BPD) %2,3, Prematiir Retinopatisi (ROP) %]1,5, periventrikiiler 16komalazi %]1,7 ile intrakraniyal kanama (IKK
evre 11-1V) %2 olarak goriildii. Oliim oram %10°du.

Sonug: Oliim oranlarimiz; iilkemizden yayinlanan verilerle benzer olarak bulundu. Dogum dncesi izlemin iyilestirilmesi, gebe
takiplerinin diizenli yapilmasi, sik goriilen 6liim nedenleri igin risklerin tespit edilip bunlara kars1 yeterli ve etkin 6nlemlerin
almmmasi1 durumunda 6liim oranlarimizin azalacagini diisiinmekteyiz.

Anahtar Kelimeler: Prematiirite; respiratuvar distres sendromu; surfaktan; yenidogan.

Retrospective Evaluation of Surfactant Response in Premature Newborns Followed Up with the

Diagnosis of Respiratory Distress Syndrome in the Neonatal Intensive Care Unit
ABSTRACT
Aim: Preterm birth is the leading cause of neonatal death. The highest rate among these deaths belongs to respiratory distress
syndrome (RDS). The aim of this study is to help the most appropriate and effective management of RDS in newborns; To
determine the risk factors, clinical features and complications of RDS.
Material and Methods: Low birth weight infants in our second level neonatal intensive care unit between January 2016 and
June 2021 were included in the study. The cases were examined retrospectively, demographic characteristics, treatments given
(mechanical ventilation, surfactant), and early and late complications; death rates and causes were determined.
Results: 130 cases were included in the study. Sixty-two percent were boys and 38% were girls. 85% had cesarean section
and 15% had normal vaginal delivery. Mean birth weight was 2043+372 g, mean gestational week was 32+5 weeks. Antenatal
steroid (ACS) was administered in 67.6% of them. Premature rupture of membranes (PROM) was detected in 33% of them.
Early and late complications; Ventilator-associated pneumonia in 3.8% and pneumothorax in 3%. Sepsis was detected in 4.6%.
Bronchopulmonary dysplasia (BPD) 2.3%, Retinopathy of Prematurity (ROP) 1.5%, periventricular leukomalacia 1%, 7 with
intracranial hemorrhage (IGC stage I11-1V) 2%. The death rate was 10%.
Conclusion: Our death rates; was found to be similar to the data published in our country. We think that our mortality rates
will decrease if prenatal follow-up is improved, pregnant follow-ups are carried out regularly, risks for common causes of
death are determined and adequate and effective measures are taken against them.
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GIiRiS
Solunum sikintist sendromu (RDS), erken dogmus
bebeklerde sikca goriilen bir solunum

problemidir. RDS'nin birincil nedeni, pulmoner surfaktan
eksikligidir (1). Fetal akciger, siv1 ile dolu olup doguma
dek solunum islevi gormemektedir. Solunuma hazirlik
olarak 20. gestasyonel haftadan itibaren akcigerde
surfaktan iretilmeye baslamaktadir. Surfaktan alveolar
yiizey gerilimini minimalize ederek, alveolar kompliyansi
artirarak; alveolar kollaps ve atelektaziden korumaktadir.
Surfaktan eksikliginin en yaygin nedeni erken
dogumdur.Ek olarak, surfaktan proteinlerini kodlayan
genlerdeki mutasyonlar surfaktan eksikligine ve / veya
zamaninda dogan  bebeklerde kalitsal — solunum
yetmezligine neden olmaktadir (1).

RDS’nin olugmasina ve/veya kliniginin daha siddetli
olmasma neden olan etkenlerin basinda erken dogum,
perinatal asfiksi, annede diyabet veya gestasyonel diabetes
mellitus (GDM) olmasi, sezaryanla dogum ve erkek
cinsiyet gelmektedir. Buna ek olarak ailesel egilim, ¢ogul
gebelik, hipotermi, annenin beslenme yetersizligi,
yenidoganin hemolitik hastaligi, gébek kordonunun erken
veya ge¢ klemplenmesi, hipoglisemi, intrakraniyal
kanamalar, kalp yetmezligi, hipotansiyon ve tip II
pnomositlerin yap1 ve islevlerini bozan diger durumlarda
da RDS goriilme siklig1 artmaktadir. (2,3,4) RDS meydana
gelme riskini azaltan etmenler arasinda; intrauterin
bliyime geriligiIUGR), uzamis erken membran
riptliiri(EMR), intrauterin kronik hipoksi, intrauterin
enfeksiyonlar basta gelmektedir. IUGR, intrauterin
donemde  bebeklerde  stres  ortami  olusturarak
glukokortikoid ve katekolamin saliniminin arttigi ve
bunun surfaktan {iretimini artirarak, gebelik yasina gore
kiigiik (SGA) olan yenidoganlarda, uzamis EMR olanlarda
RDS olasiligim azalttigi bulunmustur.( 2-4)

Solunum sikintist olan erken dogumlarin %70-75 ‘ni RDS
olusturur bu nedenle RDS'nin hizli tan1 ve tedavisi, takipi
ile erken ve ge¢c komplikasyonlarinin iyi bilinip hizla ve
dogru bir sekilde miidahale edilmesi gerekmektedir.
RDS'li bebeklerin iyi yonetimi i¢in dncelikle erken dogum
riski ongoriilmeli ve dogum igin uygun bir perinatal
merkeze anne transferi saglanmali ve dogum oncesi
steroidler zamaninda kullanilmalidir. Dogum odasi
yonetimi iyi yapilmali. Surfaktan tedavisi, RDS ile iligkili
morbiditeyi azaltirken, bir¢ok hasta, akut RDS seyri
sirasinda ve sonrasinda komplikasyon yasamaya devam
etmektedir. Pozitif basingli ventilasyon veya noninvaziv
mekanik ventilasyona bagli akut komplikasyonlar arasinda
pnomotoraks,  pndmomediastinum  ve  pulmoner
interstisyel amfizem gibi hava kacagi sendromlar1 yer
almaktadir. Prematiireligin kendisine bagli olarak, RDS'li
¢ok disik dogum agirlikli bebeklerde intrakraniyal
kanama (IKK) ve padentduktus arteriozis (PDA)
insidansinda da bir artis olmaktadir. Bronkopulmoner
displazi (BPD), RDS'nin kronik bir komplikasyonudur
(1,2,6). Norogelisimsel gecikme, o6zellikle uzun siireli
mekanik ventilasyon uygulanan bebeklerde RDS'nin bagka
bir ge¢ komplikasyonudur (5).

Bu calismada, yenidogan yogun bakim iinitemizde RDS
tanis1 koyup izledigimiz ve tedavi ettigimiz diisiik dogum

agirlikli yenidoganlarin demografik ozellikler, verilmis
olan tedaviler ve karsilastiklar1 erken ve ge¢ yenidogan
sorunlarini degerlendirmeyi hedefledik.

GEREC VE YONTEMLER

Bu ¢alisma Ocak 2016 ile Haziran 2021 tarihleri arasinda
Diizce T1p Fakiiltesi Yenidogan Yogun Bakim Unitesinde
RDS tanistyla tedavi edilen diisik dogum agirlikli
yenidoganlarin  dosyalarmin  geriye doniik olarak
incelenmesiyle  gergeklestirildi. Dogum  odasinda
canlandirma gereken bebekler resiisite edildi ve tim
bebekler yenidogan iinitesinde moniiterize edilip stabilize
edildi, mekanik ventilasyon destegi, umbilikal (arter/ven)
kateterizasyonu, intravendz sivi ve beslenme, radyolojik
ve laboratuvar incelemeleri igin gerekli miidahaleler
yapildi. Bebeklere RDS tanist klinik belirtilere (takipne,

siyanoz, inleme ve interkostal retraksiyonlar) ve
radyolojik  bulgulara (retikiilograniiler buzlu cam
goriiniimii, akciger havalanmasi ve kompliyansinda

yetersizlik ile hava bronkogramlar1) gére konuldu. RDS
tanist alan bebeklerde surfaktan uygulamasi dogum
sonrasi 1-2 saat iginde yapildi. Yirmi alt1 gestasyon haftasi
altindaki bebeklerde solunan oksijenin FiO 2 >0,3 ; >26
gestasyon haftas1 olan erken dogan bebeklerde ise 0,4
fraksiyonu ile oksijen destegi gerektirmesine dayali olarak
RDS tanist koyulup surfaktan uygulandi. 6-24 saat
sonrasinda ek siirfaktan dozlar1 ve devam eden mekanik
ventilasyon ihtiyaci su sekilde belirlendi: Kan pH" >7,25
olan ve FiO2 < 0,30 olan hedef oksijen SpO2'yi koruyan
giiclii solunum ¢abast olan bebekler ekstiibe edildi ve
nCPAP 'a alindi. Ek dozlarda surfaktan uygulanmadi.
SpO2 > yiizde 90"t korumak i¢in FiO2
>0,30 bebekler entiibe kaldi ve ek dozlarda siirfaktan
uygulandi. Her 12 saatten daha sik olmamak iizere 48
saatte ii¢ veya dort doza kadar tekrarlandi.

RDS tanis1 alip tedavi verilen tim yenidoganlara ait
demografik (dogum agirligi, gebelik haftasi, cinsiyet,
¢ogul dogum, dogum sekli, antenatal steroid (ACS)
uygulamasi,annede EMR, GDM ve preeklampsi varlig
,anne yasi ,birinci ve besinci dakika Apgar skorlari, toplam
siirfaktan (doz) sayist ve toplam mekanik ventilasyon
stiresi ve hastaligin seyrini belirleyen &zellikler;
pnomotoraks,pulmoner interstisiyel amfizem, PDA,NEK,
ilk 28 giin i¢inde siipheli veya mikrobiyolojik olarak
ispatlanmig sepsis , dogum sonrast 28. giinde oksijen
gereksiniminin devam etmesiyle tanimlanan RDS'nin ana
kronik komplikasyonu; BPD, IKK; evre III ve iizeri
prematiir retinopatisi(ROP) ve dogum sonrasi 28. giinde
sagkalim oranlar1 verileri kaydedildi. Degerler ortalama +
standart sapma, yiizde (%) ya da (en diisiik-en biiyiik
deger) seklinde raporlandi.

Caligmaya katilmis hastalarimizdan
olur” alind1.

Calismanin etik kurul onay1 Diizce Universitesi Girisimsel
Olmayan Saghk Arastirmalar1 Etik Kurul Komitesi'nden
alind1 (Karar No:2022/ 114 ).

“Bilgilendirilmis

BULGULAR

Toplam 130 diisiik dogum agirlikli yenidogan ¢alismaya
alindi. Caligmaya alinan 130 olgunun demografik, klinik
ve laboratuvar 6zellikleri Tablo 1'de sunulmustur
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Tablo 1. Olgularin demografik ve klinik 6zellikleri TARTISMA
Degerler RDS dogumdan sonraki saatler icinde, cogunlukla
Dogum agirligi (gr)*(min-max) 2043 + 372 (500-4030) dogumdan hemen sonra ortaya ¢ikan yenidoganda
Gestasyon Haftasi (hafta)*(min-max) 32 + 8 (26-40) solunum sikintisinin yaygin bir nedenidir. RDS esas olarak

Cinsiyet (erkek/kiz)** 80(62) / 50(38) preterm. yepidoganlarl ve naq.ire.:'n de term bebekleri etkiluer.
RDS insidansi, daha kiicik ve daha prematiire

(ogul Dogu m** 20 (15) yenidoganlarda daha siddetli hastalik ile bebegin gebelik
Dogum Sekli (c-s / normal)** 110(%80)/ 20 (15) yast ile ters orantilidir (1-4).
APGAR Skoru (1. DK)* 6+3 Calismamizda olgularin  ortalama dogum agirhg
APGAR Skoru (5. Dk)* 8+2 20434372 gr, ortalama gebelik haftasi 3245 hafta olarak
Antenatal Steroid Uygulamasi** 88 (67,6) bulunmus olup, 6zellikle 1000 gramin altinda erken dogan
Erken Membran Riiptiirii ** 43 (33) bebek sayist oldukca azdir. Erkek cinsiyet, sezaryen
Siirfaktan Uygulama Stkligi* 1,35+0,75 dogum, 'gc.)gul gebelik, RDS ig:.in diger Onemli risk
Toplam Mekanik Ventilatér 5,57(1-30) faktorleridir (8,14). Dogum eylemi, surfaktanin yapim ve
Uygulama Siiresi (giin)* salmimini artirmaktadir. ACS kullanima; erlfe_n _dogum
Toplam Oz Destegi Siiresi (giin)* 2,43(0-28) ?islfi tastyan kadlplara. uygulamr. ACS tedavisinin RDS
Annede GDM varligi** 13 (10) insidansint ve siddetini ve yenidogan Olim oranin
i 5 azalttigr goriilmiistiir. Takip eden denemeler, ACS’nin
Annede Preeklampsi Varlig** 11(8) erken dogmus yenidoganlarda dolasim stabilitesini de
Anne Yasi (yil)* 26,8 £6,7 iyilestirdigini, uygulanmayan yenidoganlara kiyasla daha
*Degerler, ortalama + standart sapma olarak verilmistir, **[n(%)] diisiik IKK, NEC ve erken sepsis gelisme oranlarina yol

actigint mekanik ventilasyon ihtiyacinin da azaldigini

Tablo 2. Olgularda  saptanan —erken ve  ge¢  oustermistir. ACS; yedi giin icinde erken dogum riski

komplikasyonlar [n(%)] _ yiiksek olan 23Y7 hafta ile 347 hafta arasindaki tiim
Degerler gebelere Onerilmektedir. Bu gestasyonel yasta, ACS
Sepsis 6 (4,6) neonatal  sagkalimi iyilestirir ve uzun vadeli

norogelisimsel sorunlar endise kaynagi olmaya devam etse

Ventilatdr Bagimh Pnomoni 5(38) de, kisa vadeli major 6lim oranini azaltmaktadir. Tek
Pnomotorax 4 (3,07) kiirliik tedavinin anneye ve kisa donemde fetiise olumsuz
Nekrotizan Enterokolit 4 (3,07) bir etkisi olmadlgl gosterilmistir. Tedavit.lin en §tkin
Bronkonl Disolazi 3(23 oldugu aralik steroid uygulamasindan sonraki 24 saat ile 7.
ronkopuimoner Lisplazl (23) gin araligindaki zaman dilimidir (15). ACS’in,
Pulmoner Hemoraji 5(3,8) olgularimizin %68'inde  uygulanmig olup iilke
Patent Duktus Arteriozos 1(0,7) ortalapl'amlzln iizerinde 'sa}ptanmmpr.‘ RDS'nun
. - .. tedavisinde genel destekleyici tedavilerin yaninda,
Intraventrikiler Hemoraji 2(19) surfaktan ve ventilator tedavileri en 6nemli basamaklardir
Periventrikiiler Lokomalazi 2(1,5) (1-3.9,10,12). Surfaktan uygulamasi ile yenidoganlarin
Prematiir Retinopatisi 2 (1,5) olfsijenizasyonunda hlzll bir. i}/ilesme, wsaturasyonda
) yilkselme ve mekanik ventilator desteginde azalma
Mortalite 13 (10) saglamaktadir (1,12). Fonksiyonel rezidiiel kapasite ve

akcigerin gerilme ve genisleme Kkabiliyeti artirarak,
Olgularin 80'i (%62) erkek, 50'si (%38) kadindi. Dogum  Ventilasyon/perfiizyon — uyumu  normallestirmektedir.
sekli 110 olguda (%85) sezaryen, 20’sinde (%15) normal Surfaktan, RDS gehslm‘l igin risk altmda'o'lan erken dog‘a}n
vajinal yol olarak saptandi. Ortalama dogum agirhg  Yenidoganlara profilaktik olarak veya klinik ve radyolojik
20434372 gr, ortalama gebelik haftast 3245 hafta olarak ~ ©larak RDS tamsi alaq erken QOgan y'enldoganlara
bulundu. ACS olgularin %67,6' sinda uygulanmisti. ~ Kurtarma tedavisi seklinde verilmektedir. (2,3,10).
Olgularin 43¢iinde (%33) 24 saati gecen EMR saptandi.  Profilaktik ve kurtarma tedavisinin surfaktan verilmeyen
RDS’li bebeklerin %100 iinde en az bir kez surfaktan ~ grupla karsilagtinldiginda pnomotoraks riskini ve imim
tedavisi uygulandi. Ortalama ventilatorde kalig siiresi orgqlarlnl azalttlgul, apcak BPD, _IVK. ve P DA gibi dlg?r
5457 giin, non-invaziv ventilator ve serbest oksijen destegi k{mlk. so.nu.gzlar lizerinde beh{gln bir etki .yaratma.dlgl
siiresi 2+4.3 giin olarak saptandi. RDS'li olgularimizda ~ gOsterilmistir (1,2,10,12'). Dogal surfaktan ile tedavinin
rastlanan erken ve ge¢ komplikasyonlar Tablo 2'de  Yapay surfaktana gére pnomotoraks sikhigimni azaltirken,
sunulmustur. BPD, IVK ve PDA sikliginda anlamhi bir etki
Bes olguda (%3,8) ventilatore bagh pnomoni ve dort  olusturmadigi  goriilmistir — (1,2,10).  Unitemizde
olguda (%3) pndmotoraks gelisti. RDS nedeniyle takip olgularimizin hepsine dogum sonrasi ikinci saatte klinik ve
edilen olgularin altisinda  (%4,6) en az bir kez klinik rady.olojik olarak RDS tanis1 alarak, kurtarma tedavisi
ve/veya Kiiltiir pozitif sepsis saptandi. BPD %2,3, ROp ~ seklinde dogal surfaktan preparati uygulanmistir.
%1,5, periventrikiiler 1komalazi (%1,5) ile IKK (evre I1I- Surfaktan tedavisi sonrasi verilen surfaktan, metabolize
IV) %1,5 en sik karsilasilan morbidite nedenleri idi. Ug edilmektedir (1,12). Surfaktan alan yenidoganlarda,

olguda agir BPD nedeniyle uzun siire ventilasyon destegi FIO2 >0304 ihtiya_g d_uyFnaya devam ederse, birinci dozdan
gerekti. Oliim oran1 %10 olarak saptandi. 12 saat sonra ikinci bir surfaktan dozu uygulanmaktadir.

Mevcut klinik ¢aligmalarda, tek doza kiyasla tekrarlanan
surfaktan uygulamasi, RDS'li gebeligi <30 hafta olan

Saglik Bilimlerinde De@er 2023; 13(2): 263-267 265



OZDE ve ark.

bebeklerde mortalite ve morbiditeyi azaltmustir. Bu
nedenle ¢oklu dozlarin bu inaktivasyonu Onleyebilecegi
distiniilmustiir (1,12). Dogal iki surfaktan preparatin
karsilagtirdiklar1 iilkemizde yapilmis bir c¢aligmada,
calismamizdaki surfaktan sayisina  (1,3+£0.3) benzer
sekilde ortalama surfaktan doz sayist (1.240.5)
kullanildigr, mekanik ventilatér uygulama siiresi
¢alismamizdaki giin ile (5,574+0,5 gilin ) benzer sekilde
5,74+2,7 giin bulunmustur (18). Invaziv olmayan solunum
destegi alan yeterli ventilasyona sahip gii¢lii solunum
uyarisi olan bebekler igin, yenidogan yeterli oksijenasyonu
saglayabiliyorsa solunum destegi kademeli olarak
kesilmektedir. Bununla birlikte, erken destekleyici
onlemlerin (ACS, nCPAP veya NIPPV ve surfaktan )
kullanilmasina ragmen, bazi erken dogmus bebeklerde
RDS bulgular1 devam etmektedir. Bu artan solunum isi,
artan oksijen ihtiyact ve klasik gogilis radyografisi
bulgular1 ile kendini gostermektedir. Bu hastalar icin,
devam eden invaziv olmayan solunum destegi, yeterli
ventilasyonu saglamaya yoneliktir. Noninvaziv destegi en
tist diizeye ¢ikarilmasina ragmen yetersiz ventilasyon veya
belirgin apnesi olan bebeklerde entiibasyon ve invaziv
mekanik ventilasyon gerekmektedir. MV’de gegirilen
stirenin kisa olmast 6nemlidir. Ventilasyon siiresinin daha
kisa, BPD ve IVK gelisme riski daha diisiik olmasi
nedeniyle voliim hedefli ventilasyon yontemlerinin tercih
edilmesi daha isabetli olacaktir. Ozellikle ACS profilaksisi
olmayan ¢ok diigiik dogum agirlikli bebeklerde yiiksek
frekansli osilator ventilasyonun ventilatér destegi,
surfaktan tedavisi ve yeniden entiibasyon ihtiyacin
azalttigi, yenidogan yogun bakim {initesi ve hastanede
kalig siiresini kisaltarak {inite ve hastane maliyetlerini
azalttigt  gorilmiistir. Bu veriler, dogum Oncesi
glukokortikoidlerle tedavi edilmeyen siddetli solunum
sikintist sendromu ile komplike olan ¢ok diisik dogum
agirlikli yenidoganlar gibi secilmis bir popiilasyonun
yonetiminde ilk amacgh yiiksek frekansli saliniml
ventilasyon stratejisinin yararliligint desteklemektedir
(21). Mekanik ventilasyon ihtiyacini azaltmak ve BPD’nin
onlenmesine yonelik <1250 gr erken dogan bebeklerde
kafein tedavisi baglanilabilir. Olgularimizin tamami SIMV
modunda ventile edilmis ve ortalama mekanik ventilasyon
stiresi 5,57+0,5glin olarak bulunmustur.

RDS'u tanist alip surfaktan ve mekanik ventilasyon
uygulanan erken dogan yenidoganlar da en ciddi erken
komplikasyonlar hava kagaklar1, pnémoni, IKK ve sepsis;
ge¢ donemde ise BPD ve ROP’dur (2,3). Calismamizda
bes olguda (%3,8) ventilatore bagli pndmoni ve dort
olguda (%3) pnomotoraks gelisti. RDS nedeniyle takip
edilen olgularin altisinda (%4,6) en az bir kez klinik veya
kiiltiir pozitif sepsis, ii¢ olguda (%2,3) BPD, iki olguda
(%1,5) ROP, iki olguda (%]1,5) periventrikiiler Ikomalazi
ve iki olguda (%1,5) IKK (evre IlI-IV) en sik goriilen
morbidite nedenleri olarak tespit edilmistir.

Mekanik ventilasyonun erken ve ciddi
komplikasyonlarindan biri de pndmotorakstir. Hava
kacag1 insidansina iligkin veriler, esas olarak pnomotoraks
insidansin1 yansitir, ¢linkii bu bozukluk en yaygindir.
Spontan pnomotoraks insidansi, ¢ogunlukla normal
akcigerleri olan bebeklerde canli dogumlarin yilizde 1 ila
2'sidir.  Siklikla akciger hastaligt olan prematiire
bebeklerde goriilme sikligi daha yiiksektir. Malek A,
Afzali N ve arkadaslariin ¢alismasinda dogum agirlig:

500 ila 1500 gr olan yenidoganlarda yiizde 6-7 sinde
pnomotoraks bildirilmigtir (17). Altta yatan bir akciger
hastaligr olan yenidoganlarda ve mekanik ventilasyon
ihtiyac1 olanlarda bu oran %30’lara ¢ikmaktadir (17).
Caligmamizda bu oran, %3 olarak bulunmus ve yeni
calismalara benzer olarak degerlendirilmistir (16). BPD
erken dogmus yenidoganlarda pulmoner gelisimin
bozulmast ve yaralanmadan kaynaklanan oOnemli bir
morbidite ve mortalite ile sonuglanan solunum yolu
hastaligidir. BPD yurt disinda yapilmis olan bir ¢aligmada
%2, ilkemizde yapilmis olan calismada %4 olarak
saptanmustir (18,19). Calismamizda bu oran %2,3 olarak
bulunmustur, iinitemizde izlenen hastalarin gestasyon
haftalarinin ve dogum kilolar1 ortalamalarinin yiiksek
olmasina ve prematiir yenidogan bakim, izlem ve
tedavisinin iyi yonetilmesine bagli oldugu diisiiniilmiistiir.
Olgularimizda ROP  oram1  %l,5, periventrikiiler
lokomalazi oran1 %1,5 ve agir IKK (evre III-IV) oranm1 %
1,5 olup, bu komplikasyonlarin oranlart literatiirle uyumlu
olarak degerlendirilmistir (14).

Antenatal kortikosteroidler, surfaktanlar ve yenidoganin
gelismis solunum bakimi dahil olmak iizere tedavi
modelleri, RDS'den etkilenen hastalarin sonuglarini
iyilestirmis olsa da, erken dogan bebekte 6nde gelen 6lim
nedeni olmaya devam etmektedir. ACS’lerin yapilmadig:
durumlarin etkileri degiskendir: 25-27 haftalik bebeklere
bazi faydalar saglarken, 32-34 haftalik alt grupta
sonuglarda anlamli bir farklilik goriilmemistir (20). RDS,
yetersiz  surfaktan  {iretimi veya olgunlagsmamis
akcigerlerde surfaktan inaktivasyonu nedeniyle surfaktan
eksikliginden olugmaktadir. Erken dogum bu faktorlerin
her ikisini de etkiler, dolayisiyla dogrudan RDS'ye katkida
bulunmaktadir (6). Son yillarda ACS’in kullaniminin
artmast ile basarili ve zamaninda postnatal surfaktan
uygulamalar1 ve ventilasyon tekniklerindeki yenilikler
sayesinde RDS'na bagli 6liim orani ve morbitide azalsa da,
erken dogum sayisinin artmasi nedeniyle, RDS olgularinin
sayisinda dngoriilen azalma olmanustir (7-12). Ulkemizde
yapilan Neonatoloji Dernegi’nin 2016-2017 yillarinda
yuriittiigli ¢alismada hasta veri tabanina gore hastalik
insidans1 32 hafta alt1 erken dogan bebeklerde %70,3 iken
surfaktan kullanim orami %58,7 olarak bulunmustur. Ayni
oranlar 28 hafta ve alt1 erken dogan bebeklerde sirasiyla
%86,5 ve %78,8 olarak bulunmustur.(22) Ulkemizdeki
RDS olgularinda surfaktan kullanim oranlarinin yiiksek
olmasini 3. diizey perinatal merkezlerde bile oldukca
diistik olan (%42,5) ACS kullanim oranina bagli oldugunu
diistinmekteyiz (13,20).

RDS nedeniyle dogal surfaktan tedavisi uygulanan diisiik
dogum agirlikli yenidoganlarm 6liim oranlar iiniteden
iiniteye degisiklik gostermektedir. Oliim orani, iilkemizde
RDS'li bebeklerde iki farkli dogal surfaktan preparatini
karsilastirdiklar1 calismada beraktan uygulananlarda %12,
bulunmugtur (18). Bizim ¢aligmamizda 6liim oram1 %10
olarak saptanmistir. RDS, disiik dogum agirlikli
yenidoganlarin en 6nemli 6liim nedenlerinden birisidir.
Unitemizde &liim oram yiiksek olmasa da, dzellikle sepsis,
pnomotoraks, pulmoner kanama gibi erken ve BPD gibi
RDS'na bagh ge¢ yenidogan sorunlar oldukga siktir. Bu
nedenle yeterli ve diizenli perinatal izlem ile, erken
dogumun Onlenmesi ve dogum sonrasi daha kisa siire
mekanik ventilasyon uygulamalarinin tercih edilmesi gibi
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yaklagimlarin RDS'ye bagli kronik hastalik ve oliim
oranlarini azaltacag diisiiniilmektedir.

Yazarlarin Katkilar:: Fikir/Kavram: S.0.; Tasarim:
S.0.; Veri Toplama ve/veya Isleme: N.U., N.M.S,,
HM.C., S.T.; Analiz ve/veya Yorum: S.0. ; Literatiir
Taramast: S.0.; Makale Yazimi: $.0.; Elestirel Inceleme:
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Bagirsak Florasimin Genel Saghk ve Agiz Saghg Uzerine Olan Etkilerinin
Degerlendirilmesi
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(0)/

Bagirsak mikrobiyotasi olarak da bilinen bagirsak florasi; bakteri ve viriislerden, arkeler, protozoalar ve mantarlara kadar
genis bir yelpazede mikroorganizmaya ev sahipligi yapmaktadir. Insan viicudunda 100 trilyondan fazla simbiyotik
mikroorganizma agiz boslugu, deri ve gastrointestinal sistemde kolonilesmektedir. Mikrobiyotanin %70'inden fazlasi
konak ile simbiyotik bir iligki i¢inde gastrointestinal kanalda yagamaktadir. Agiz boslugu, insan viicuduna agilan birincil
kapidir ve 770'ten fazla bakteri tiiriinii barindiran, bagirsaktan sonraki en biiyiik ve ¢esitli mikrobiyotaya sahip viicut
boliimiidiir. Insan bagirsagi mikrobiyotasi; bagisiklik sisteminin gelismesi, besin sindirimi, patojen mikroorganizmalarin
kolonizasyonuna kargi savunma ve ndrodavranigsal islevi etkileme dahil olmak iizere konak gelisimine ve konagin
fizyolojik fonksiyonlarini siirdiirmesine katkida bulunmaktadir. Yasamin erken donemlerindeki mikrobiyota ve konak
arasindaki etkilesimler ilerleyen donemde sagligi etkileyecek fizyolojik degisikliklerden sorumludur. Bagirsagin ve
agizdaki mikrobiyal topluluklarin disbiyozisi otizm, astim, obezite, inflamatuar bagirsak hastaliklar1 gibi bir¢ok
otoimmiin ve enflamatuar hastalik ile iliskilidir ve immiin sistemi, biligsel fonksiyonlar1 ve metabolizmayi
etkileyebilmektedir. Mikrobiyotanin 6nemi gz 6niinde bulundurularak fekal ve oral mikrobiyota transplantasyonu bir
tedavi segenegi olarak degerlendirilmistir. Bu derleme, agiz ve bagirsak florasinin olugumunu, oral mikrobiyota ve
bagirsak mikrobiyotasi arasindaki etkilesimi ve sistemik hastaliklar ile mikrobiyota arasindaki ¢ift yonlii iligkiyi ele
almaktadir.

Anahtar Kelimeler: Gastrointestinal mikrobiom; dis hekimligi; disbiyozis.

Evaluation of the Effects of Gut Flora on General Health and Oral Health

Intestinal flora, also known as gut microbiota, contains an extensive variety of microbial organisms ranging from bacteria
and viruses to archaea, protozoa, and fungi. Over 70% of the microbiota lives in the gastrointestinal tract in a mutually
beneficial relationship with host. The oral cavity is a primary gateway to the human body and has the second largest and
diverse microbiota after the gut, harboring more than 770 species of bacteria. The human gut microbiota contributes to
host physiologic development and maintenance, including education of the host immune system, nutrient digestion, and
defense against colonization by pathogenic microorganisms and influencing immune and neurobehavioral function. Early
life interactions between the microbiome and human host are responsible for features of postnatal innate and acquired
immune functions and physiological development that influence future health. Dysbiosis of microbial communities in the
gut and mouth is associated with many autoimmune and inflammatory diseases such as autism, asthma, obesity,
inflammatory bowel disease, and may affect the immune system, cognitive functions and metabolism. Considering the
importance of microbiome, fecal and oral microbiota transplantation has been evaluated as a treatment option. This review
considers the establishment of the microbiome, interaction between oral microbiota and intestinal microbiota and the
bidirectional relationship between systemic diseases and microbiota.

Keywords: Gastrointestinal microbiome; dentistry; dysbiosis.
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GIiRiS

Hayatin ilk birkag yil1 igerisinde 6zellikle cilt yiizeyi, agiz
boslugu ve bagirsak cok sayida bakteri, arke, mantar ve
viriisler ile kolonize olmaktadir. Insan viicudunda bulunan
mikroorganizma sayisi insan hiicre sayisiin 10 kati
biiyilikligiindedir ve insan genomunun 100 kat1 kadar gene
sahiptir. Bunlarin  %70’inden fazlasinin bagirsakta
bulundugu ve gastrointestinal sistemde 35.000’den fazla
bakteri tiiriiniin yasadigi tahmin edilmektedir. GIS,
yaklasik 200 m2 gibi genis bir yiizey alanina sahip olmasi
ve mikroorganizmalar i¢in zengin besin 6geleri icermesi
nedeniyle kolonizasyon i¢in en uygun ortami sunmaktadir
(1).Ag1z boslugu, agiz ve bagirsak mikrobiyotasinin
kolonizasyonu i¢in bir giris kapis1 gorevi goérmektedir.
Hem bu nedenle hem de mikrobiyal topluluklar ile oral ve
sistemik hastaliklarin tespit ve takibi i¢in kullanilan
biyolojik belirteglerin degerlendirilmesini saglayan, kolay
ulasilabilen bir viicut bélgesi olmasi agisindan 6nemlidir.

Bagirsak mikrobiyotasi olarak da bilinen bagirsak florasi
ve konak arasindaki etkilesimler, konagin normal
fizyolojisini, metabolizmasini, bagisikligin1 ve norolojik
fonksiyonlarin1  etkilemektedir. Bagirsak  florasinin
kompozisyonundaki degisikliklere bagli olarak sistemik
ve yerel patolojik sonuglarin ortaya ¢ikmasi, son yillarda
bu konu iizerine olan ilginin artmasina neden olmustur. Bu
derlemenin amaci bagirsak florasinin genel saglik ve agiz
saglig iizerine etkilerinin degerlendirilmesidir.

MIiKROBIYOTANIN GELISIMi

Mikrobiyota, belirgin bir ekolojik yer veya c¢evre
icerisinde bulunan mikroorganizmalar toplulugu olarak
tanimlanmaktadir. Mikrobiyotay1r insan viicudunda
yasayan  kommensal, simbiyotik ve  patojenik
mikroorganizmalar olusturmaktadir. Mikrobiyota konak
ile dinamik bir etkilesim igerisindedir. Bilesimi zaman
icerisinde ve bireyler arasinda degisiklik gostermektedir.
Oral Mikrobiyota

Ag1z boslugu bakteriler, mantarlar ve viriisler dahil olmak
iizere oldukga gesitli bir mikrobiyotay:r kapsar. En sik
rastlanan  erken  koloniler  Streptococcus  spp.
(Streptococcus epidermidis ve Streptococcus salivarius),
Staphylococcus spp. ve Fusobacterium'dur.
Streptokoklarin agiz boslugunda yiikksek oranda tespit
edilmelerinin nedeni, streptokok tiirlerinin anne siitiinde
bulunan baskin bakterilerden olmasi ve epitel hiicrelerine
yapisabilme yetenekleridir. Streptokok tiirlerinin oral
yerlesimleri anne siitii ile beslenme sonucu fiziksel temas
ile dogrudan baglamaktadir ve anne siitiiniin streptokok
tiirlerinin ¢ogalmasini destekleyen bir besin olmasi ve
tekrarlayan anne siitii ile beslenme nedeniyle
kolonizasyonu giiglenmektedir.

Streptokok tiirleri arasinda S. salivarius, yenidoganin agiz
boslugunda en sik bulunan tiirdiir. Dogumu takiben sekiz
saat icerisinde agizda saptanabilmektedir. Toplam
streptokok tiirlerinin  %10-15'ini  olusturmaktadir. S.
salivarius yogunlugu liglincii ayda en yiiksek seviyeye
ulagmaktadir ve dis siirme doneminde kademeli olarak
azalmaktadir (2).

Dogumdan sonraki ilk birka¢ ayda, dis siirmesinden 6nce
Escherichia  coli, Pseudomonas, Staphylococcus,
Lactobacillus gasseri, Lactobacillus crispatus ve
Streptococcus spp. gibi laktik asit tireten bakteriler

oldukca yaygindir. Bu bakterilerin kolonizasyonu anne
stitii, cilt ve bagirsak florasi ile iliskilidir (2).

Agiz  ekosistemi dis slirmesiyle birlikte yeniden
sekillenmektedir. Dis stirmesi ile birlikte gram-pozitif
fakiiltatif bakterilerin oran1 azalirken gram-negatif
fakiiltatif bakterilerin orani artmaktadir. Yasamin ilk
yillarinda Fusobacteria, Tenericutes, Synergistetes, TM7
ve SR1 oral ekosisteme hakim olmaktadir. Daha olgun ve
potansiyel olarak karyojenik mikrobiyomlarla baglantili
olarak Veillonella, Fusobacterium, Neisseria, Prevotella,
Rothia, Treponema ve Streptococcus mutans dis gevre
maruziyeti arttikga ortaya ¢ikmaktadir (2).

Bakteri topluluklarinin  yanisira, yenidoganin agiz
boslugunda basta Candida tiirleri olmak f{izere bazi
mantarlarin da kolonize oldugu bilinmektedir. Dogumdan
itibaren bir sene boyunca farkli faktdrlere gore
kolonizasyon oraninin %40 ile %82 arasinda degistigi
tespit  edilmistir.  Yas ilerledikge  Cladosporium,
Aureobasidium, Saccharomycetales, Aspergillus,
Fusarium ve Cryptococcus tiirleri de agiz boslugunda
kolonize olmaktadir. Erken bebeklik donemindeki oral
mantar kolonizasyonu ile ilgili ¢aligmalar kisithdir ve
yeterince tanimlanmadig bildirilir (3).

Agizdaki viral bilesenler olarak tanimlanabilen oral virom
ifadesi giincel literatiirde yer almakla birlikte bu konudaki
calismalar son derece kisithidir. Bazi okaryotik DNA
viriislerinin ve bazi RNA viriislerinin agiz boslugunda
kalict olarak bulundugu bildirilmistir. Bununla birlikte bu
konuda daha ¢ok ¢aligmaya ihtiya¢ bulunmaktadir (3).

Cogu oral mikroorganizma mukoza, dil ve disler dahil
olmak iizere tim ag1z boslugu bolgelerinde kolonilesmistir,
dis siirmesi sonras1 kolonizasyon bolgelerine bagl olarak
oranlart degigebilmektedir. Agiz mukozasi ve tiikiiriikle
kiyaslandiginda dislerde ve dilde daha yiiksek oranda
mikrobiyal yiik bulunmaktadir (2).

Oral mikrobiyota ¢ok dinamik bir yapidir, saglikta ve
hastalikta tiikiiriik mikrobiyomu bireyler arasinda ¢ok
gesitli varyasyonlar gostermektedir. Dislerin siirmesiyle
birlikte olusan sert yiizeyler, mukozal yiizeylerde var olan
mikrobiyal yogunluktan ¢ok daha biiyiik mikroorganizma
topluluklarinin, dis plaginda ve subgingival alanlarda
birikmesine neden olmaktadir. Zamanla dental tedaviler,
diyet faktorleri, tiikiiriik 6zellikleri ve antibiyotikler gibi

cevresel, bireysel ve farmakolojik etkiler oral
mikrobiyomun  Ozelliklerini  degistirmeye  devam
etmektedir (4).

Xiao ve ark. (3) oral mikrobiyotayr inceledikleri

calismalarinda 700°den fazla mikroorganizmanin agiz
boslugunda yagamini siirdiirdiigiinii ve bu ¢esitliligin insan
saghgr ile iliski igerisinde oldugunu belirtmistir.
Aragtirmacilar hem agiz hastaliklarinin hem de viicudun
farkli bolgelerini ilgilendiren sistemik hastaliklarin oral
mikrobiyom ile ilgili olabilecegini, potansiyel prediktif
iliski varliginin hastalik teshislerinde yol gosterebilecegini
ve cocukluk donemindeki oral mikrobiyomun analiz
edilmesi  ile  gelecekteki  hastaliklarin  tahmin
edilebilecegini ve 6nlenebilecegini 6ne siirmiislerdir.

D’ Agostino ve ark. (5) oral mikrobiyomun taksonomik ve
fonksiyonel bilesenlerinin tanimlanmasinin, ozellikle
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erken ¢ocukluk gelisimi sirasinda bakteriyel topluluklarin
yol agabilecegi islev bozukluklarini ve adaptasyonlari
belirlemek igin kritik oldugunu belirtmiglerdir. Bununla
birlikte bebeklerde ve gocuklarda yapilan oral mikrobiyom
calismalarinin genellikle aktif ¢liriigli olanlar ile ¢iirtiksiiz
popiilasyonlar1 karsilagtirdigt ve saglikli bebeklere dair
yeterli caligma bulunmadig bildirilmistir. Aragtirmacilar
bu konuda daha ileri ¢aligmalarin yapilmasina ihtiyag
duyuldugunu belirtmislerdir.

Intestinal Mikrobiyota

Fetiisiin intestinal kolonizasyonunun, plasentay1r gecip
amniyon sivisina giren, maternal bagirsak ve kan
dolasimindan  gelen bakteriler ile  basladigi
diisiintilmektedir. Bu kolonizasyon dogumda ve yasamin
ilk yilinda devam etmekte ve yasam boyu saglik {izerinde
derin bir etkiye sahip olmaktadir. Gelismekte olan
bagirsakta kolonize olan bakterilerle bagirsak bebegin
ekstrauterin  yasama adaptasyonunu etkilemekte ve
yagamin sonraki donemlerinde olusabilecek hastaliklara
karst korunma saglamaktadir. Bagirsak bakterilerinin
kolonizasyonu, konak savunmasinin normal gelisimi igin
kritik Oneme sahiptir. Maternal disbiyoz, sezaryenle
dogum, antibiyotik kullanimi veya erken dogum gibi
nedenlerle bozulmus kolonizasyon konak savunmasini ve
bagirsak gelisimini olumsuz etkileyebilmekte,
inflamasyona yatkin hale getirebilmekte, bu da yagamin
ilerleyen donemlerinde hastaliga duyarliligin artmasina
neden olabilmektedir (6).

Bir bebegin yasaminin ilk yilinda goreceli olarak daha
basit yapida olan mikrobiyota zamanla Bacteroides ve
Firmicutes acisindan zenginlestirilmis daha gelismis bir
mikrobiyotaya farklilagmaktadir. Pek ¢ok faktor, GIS’in
mikrobiyal kolonizasyonunu etkilemektedir. Bunlar
arasinda genetik, dogum sekli, yasamin ilk aylarindaki
beslenme (anne siitii veya mama) ve son olarak hijyen ve
olasi antibiyotik tedavisi gibi c¢evresel faktorler
bulunmaktadir (7). Mikrobiyota, yagamin ilk 3 yili i¢inde
nispeten kararli, yetiskin benzeri bir bigime ulagmaktadir
ancak diyet, cocukluk ve sonraki yasamda mikrobiyota
igerigi lizerinde O6nemli bir etkiye sahip olmaya devam
etmektedir (8).

DISBIYOZIS VE HASTALIKLAR

Bagirsak mikrobiyomu siirekli devinim halindedir;
cevresel etkenlere ve konagin geligimsel degisikliklerine
strekli olarak uyum saglar. Bu adaptasyon bagirsak
homeostazisini siirdiirmek ig¢in gereklidir. Bagirsak
kompozisyonunun bilesimini etkileyen durumlar sonucu
bagirsak mikrobiyota zenginligi ve ¢esitliliginin azalmasi
ve yararl tiirlerin oraninin azalip zararl tiirlerin oraninin
artisina disbiyozis ad1 verilmektedir.

Mikrobiyotadaki degisiklikler, diyet, toksinler, ilaglar ve
patojenler dahil olmak iizere ¢esitli ¢evresel faktorlere
maruz  kalmadan  kaynaklanabilmektedir.  Enterik
patojenler, disbiyoza neden olma konusunda en biiyilik
potansiyele sahiptirler; gida kaynakli viral patojenler,
mikrobiyotanin bilesimini ve bariyer islevini degistirerek
hem lokal hem de sistemik enflamasyonu
tetikleyebilmektedir (9).

Intestinal ~ disbiyozisin ~ dis  sert  dokularin
mineralizasyonu {izerine olan etkisinin degerlendirildigi
bir caligmada disbiyoz formunun siddeti arttikca dis
gliriklerinin yogunlugunun arttig1 gosterilmistir. Dis

degisikligi, aktif bliyime siirecleri ve siklikla uygun
olmayan antibiyotik kullanimiyla ilgili olarak dis ¢iirtikleri
ile siddetli disbiyoz arasindaki en yiiksek korelasyon 6-8
yas arast ¢ocuklarda goriilmektedir. Hastalarin agiz
durumunun, bagirsak florasinin diizenlenmesinden sonra
iyilestigi gosterilmistir. Caligmanin sonuglari
degerlendirildiginde bagirsak mikroflorasindaki kalitatif
ve  kantitatif  degisikliklerin, dis  sert  doku
demineralizasyonunun derecesini etkileyebilecegi ve bu
durumun ¢iiriik  gelisimine zemin hazirlayabilecegi
sonucuna varilabilmektedir (10).

Yapilan son arastirmalarda oral mikrobiyotadaki
degisikliklerin sistemik hastaliklarla baglantili olabilecegi
kaydedilmistir. Agiz boslugundaki mikroorganizmalar,
ctirtikler, periodontitis, endodontik enfeksiyonlar, alveolar
osteitis ve bademcik iltihabi dahil bir dizi bulasici hastalik
icin etiyolojik ajanlardir. Oral disbiyozis bakteremi veya
bakteriyel toksinlerin dolasima katilmasi, dolagimdaki
proinflamatuar sitokinlerin artmasini ve zayiflamig bir
bagisiklik sistemini tetiklemesi ile metabolizma {izerine
etki edebilmektedir. Ek olarak, cesitli ¢alismalar oral
hastaliklar1 kardiyovaskiiler hastalik, erken dogum,
diyabet ve pndomoni dahil olmak iizere sistemik kronik
hastaliklarla iliskilendirilmistir. Mikrobiyotadaki
degisiklikler aym1 zamanda farkli kanser tiirleriyle de
iligkilendirilmigtir. Ancak bu degisikliklerin patolojik
stirecin nedeni mi yoksa sonucu mu oldugu sorusunun
cevabi netlestirilmis degildir (11).

Oral mikrobiyotanin bagirsak mikrobiyotasi iizerindeki
etkisi 3 farkli yol ile agiklanmistir:

1. Oral mikrobiyota, 6zofagus yoluyla dogrudan intestinal
traktr istila ederek bagirsak ekolojisinde dengesizlige
neden olmakta ve sindirim sistemini etkilemektedir.

2. Oral mikroorganizmalar, 0zellikle periodontitisin
patojenik bakterileri, periodontal kan dolagimi yoluyla
sistemik dolagima girmekte ve tiim viicuda etki
edebilmektedir.

3. Oral mikrobiyotanin metabolitleri kan dolagimina ve
sistemik dolasima girmekte, boylece viicutta diisiik dereceli
bir  enflamatuar yanit  baglatmaktadir.  Sindirim
sistemindeki ¢esitli kronik hastaliklarin gelisimi daha
sonra ortaya ¢ikmaktadir (12)

inflamatuar Bagirsak Hastaliklari

Inflamatuar bagirsak hastalign (IBH), genetik olarak
duyarli bireylerde Karin agrisi, ishal, kilo kayb1, gelisim
geriligi, ates, deri dokiintiileri, bazen eklem agris1 ve sisligi
gibi bulgularla ortaya c¢ikan anormal bir bagisiklik
tepkisine bagl olarak gelisen GIS’in kronik iltihaph
durumudur. Crohn hastaligt ve {ilseratif kolit olarak iki
baslik altinda siniflandirtlmaktadir.

Hem Crohn hastaligi hem de iilseratif kolit hastalig: dahil
olmak iizere IBH'li hastalarda bagirsak ve oral
mikrobiyotalarinda 6nemli degisiklikler tespit edilmistir.
IBH hastalarmin bagirsaklarindaki mikrobiyal disbiyozis,
kisa zincirli yag asidi (KZYA) iirettigi bilinen topluluk
uyelerindeki  bir azalma ve Enterobacteriaceae
diizeylerinin artmasiyla daha da kotiilesen kronik bir
enflamatuar  yanitin  olugmasiyla iliskilendirilmistir.
Caligmalar, budisbiyozun dinamik oldugunu ve antibiyotik
kullanim &ykdisii olan hastalarda daha siddetli oldugunu
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gostermistir (13).

IBH hastalarmin kolonunda normalde agiz boslugunda
bulunan Gemella, Peptostreptococcus ve Streptococcus
tirlerine kars1 olusan antikor yanitlar1 tespit edilmistir.
IBH’li cocuklarin bagirsak mikrobiyomunda
Fusobacteriacea, Haemophilus parainfluenza, Veillonella
spp. tiirlerinin azaldig goriilmistiir (13). Bu degisikligin
agiz kaynakli bakterilerin bagirsaga ulagmasi ile ilgili
olabilecegi, agiz boslugundan bagirsaga  gecen
mikroorganizmalarin, kommensal KZYA iireticilerinin
yerini alarak bagirsakta konak-mikrobiyom homeostazini
bozabilecegi veya dogrudan immunolojik  yanit
olugmasina neden olabilecegi diisliniilmektedir (14).
Crohn hastaligina sahip ¢ocuklarin dil ylizeyi iizerinden
alman ornekler, saglikli ¢ocuklardan alinan Orneklerle
kiyaslandiginda Crohn hastasi ¢ocuklarda Fusobacteria ve
Firmicutes filumlarinda azalma oldugu kaydedilmistir (14,
15).

Agiz boslugundaki mikrobiyal tirlerin bollugunun
degisimden IBH’nin sistemik etkilerinin sorumlu
oldugu diisiiniilmektedir. Bu durum IBH hastalarinda
tedavi sonuglarim teshis etmek ve izlemek icin agiz
boslugunu yararli bir biyobelirteg kaynagi haline
getirebilir.  BH'deki oral mikrobiyomla ilgili mevcut
verilerin ¢ogu, halihazirda c¢esitli tedaviler goren
hastalardan alinmistir. Kronik tedavilerin veya artan
hastalik aktivitesi donemlerinin oral mikrobiyal profiller
iizerindeki etkileri heniiz yeterince ayrintili olarak
caligtimamustir (14).

Artan kanitlar, bagirsak mikrobiyotasinin, bu hastaliklarin
tedavisinde kullanilan immiinosupresan ilaglara miidahale
edebilecegini, ilag etkinligini azaltabilecegini veya
kolaylastirabilecegini gostermektedir. Ozellikle, bagirsak
mikrobiyotasinin  translokasyon, immiinomodiilasyon,
metabolizma ve bakteri cesitliliginin azalmasi yoluyla
etkisi, terapdtik yanitta bireyler arasi degiskenligin
nedenlerinden biri olarak goriilmektedir (16).

Otizm

Otizm, konusma bozukluklari, zihinsel bozukluk, 6grenme
ve motor islev bozukluklari ile karakterize karmasik bir
davranis sendromudur. Otizmli birgok ¢ocuk artan
bagirsak gecirgenligi, genel mikrobiyota degisiklikleri ve
bagirsak enfeksiyonu dahil olmak iizere GiS fizyolojisinde
anormallikler gostermektedir.

GIS mikrobiyomu, aminoasitler, folat ve B vitaminleri
gibi 6nemli besin bilesenlerinin sindirimine, sentezine ve
emilmesine yardimci olarak memeli fizyolojisine etki
etmektedir. GIS  mikrobiyomunun aym zamanda
"mikrobiyal-bagirsak-beyin  ekseni" yoluyla konak
davranigini ve nérogelisimini de etkilemektedir. Bu eksen,
dogrudan noral aktivasyon, immiinomodiilasyon ve
hormonal, peptiderjik ve epigenetik sinyalleme dahil
olmak iizere merkezi sinir sistemi ve gastrointestinal yol
arasinda gelisen mikrobiyal aracili iletisimi saglamaktadir.
Otizmli ¢ocuklarda kabizlik, kronik diyare, karin agrisi
kusma gibi GIS ile ilgili semptomlar yaygindir. Otizm;
bukkal duyusal duyarlilik, tat ve doku bozulmalari,
konusma bozukluklar1 ve tiikiirik RNA molekiillerinde
(transkriptom) degisiklikler dahil olmak tzere cesitli
orofaringealanormalliklerle deiligkilibulunmustur (17).
Obezite

Obezite, hem gelismis hem de gelismekte olan {ilkelerde

en onemli beslenme sorunu olarak kabul edilmektedir.
Yapilan klinik aragtirmalar, obez olan ve obez olmayan
cocuklarda  bagirsak  mikrobiyotasinin  bilesiminde
meydanagelen 6nemli farkliliklara isaret etmistir (18).
Bagirsak mikrobiyotasi bilesimi ile obezitenin gelisimi
arasindaki iliskiyi agiklamak i¢in farkli mekanizmalar
onerilmistir. ik mekanizma, bagirsak
mikroorganizmalarinin sindirilemeyen polisakkaritlerden
enerji elde etmedeki rolii ile ilgilidir ve konaga fazladan bir
kalori kaynagi saglamaktadir. ikincisi, bagirsak
bakterilerinin kandaki lipopolisakkarit seviyelerini modiile
etme, orta derecede sistemik kronik enflamasyonun
baslangicin1 tetikleme, obezite ve diyabete yatkinlik
yapma kabiliyetini ifade etmektedir. Uciincii mekanizma,
bagirsak mikrobiyotasinin enerji depolama ve tiiketimle
iligkili konak genlerini diizenleyebildigi gercegine
dayanmaktadir (19).

Oral mikrobiyomun obezite ile iliskisi hakkinda daha az
sey Dbilinmekle birlikte spesifik bakterilerin hem
ergenlerde hem de yetiskinlerde obezite ile degistigi
bulunmustur. Ergenlerde obezitenin, gingival oluk
stvisinda artmig proinflamatuar sitokin seviyesi, azalmig
tikiirik akis hizi ve patolojik periodontal ceplerle
baglantili oldugu gosterilmistir (18).

Oral mikrobiyomun bilesimi, endojen hormondan
etkilenmektedir. Yag dokusu, adipokin denilen gok sayida
protein ve hormonun sentezlendigi ve salgilandigi bir
endokrin organi temsil etmektedir. Adipokinler hem yerel
hem de uzak bolgelerde etki gostererek lipid homeostazi,
bagisiklik fonksiyonu, insiilin duyarliligi, kan basincinin
kontrolii, igtah ve enerji dengesi gibi 6nemli biyolojik
stirecleri etkilemektedir. Dolagimdaki adipokinler ayrica
hem agiz boslugunda hem de bagirsaktaki bagisiklik
tepkisini ve bdylece mikrobiyal kolonizasyonu
etkileyebilmektedir. Obez deneklerin bagirsaklarinda
mikrobiyolojik  kolonizasyonun degistigini  gdsteren
caligmalar; normal agilikli kontrol katilimcilar1 ile
karsilastirildiginda, obez deneklerin bagirsaklarinda daha
fazla Firmicutes ve nispeten daha az Bacteroidetes'e sahip
oldugunu géstermektedir (20).

Astim

Astim kronik bir solunum hastaligidir ve cocuklarda
goriilme sikligr %12'ye ulasmaktadir. Ana risk faktori,
kalitsal yatkinlik ve solunum alerjenlerine yanit olarak
gelisen brons sisteminin alerjik enflamasyonudur. Astimin
ortaya cikmasinda etkili olan genetik faktorler hem
konagin mikrobiyotasiyla hem de diyet, alerjen ve
mikroplar gibi gevresel faktorlerle etkilesime girmektedir.
Astimda genetik ve ¢evre arasindaki etkilesimin 6nemli bir
kism1 mikrobiyota yoluyla gerceklesmektedir.

Bagirsak mikrobiyomunun hayatin erken donemlerinde
meydana gelen disbiyozis, yasamin daha sonraki astim
geligimi i¢in artmus risk ileiliskilendirilmistir. Yasamin ilk
aylarinda, bagirsakta Faecalibacterium, Lachnospira,
Rothia, Bifidobacterium ve Akkermansia cinslerindeki
bollugun alerjik astima karsi koruyucu oldugu
diistiniilmektedir (21). Bu bakterilerin ¢ogu kompleks
karbonhidratlar1 sindiren ve propiyonik asit, asetat ve
bitirat gibi KZYA direten enzimlere sahiptir. Bu
metabolitler regiilator T hiicrelerinin farklilagmasim
saglayarak enflamasyon siirecine etki etmektedirler.
Yenidogan donemindeki KZYA farklilagmalar1 1 yasina
kadar goriilen hiriltili solunum ile iliskilendirilmistir. Okul
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cagimda astim gelisen ¢ocuklarda, astimli olmayan
cocuklara kiyasla daha diisiik bagirsak mikrobiyom
cesitliligi  gozlenmistir (22). Yasamin ilk ayinda,
bagirsagin Clostridium difficile ile kolonizasyonunun 6 ile
7 yaslarinda goriilen hiriltt ve astim ile iliskili oldugu
bulunmustur (23).

Colyak Hastah@

Colyak hastalign genetik olarak duyarl kisilerde tahil ve
tahil iiriinlerinde bulunan glutene kars1 duyarlilik sonucu
gelisen ve genellikle malabsorpsiyonla seyreden ince
bagirsak hastaligidir. Cocuklarda c¢olyak hastaligi
semptomlar1 gluten alimimni takiben geligen ishal, gelisim
geriligi ve abdominal siskinlik olusumudur.

Saglikli bireylerle karsilagtirildiginda, c¢olyak hastast
cocuklarda, streptokok ve laktobasil yogunlugunun daha
disik oldugu ve glutensiz diyetin dis g¢iiriiklerinin
prevalansini azalttigi bulunmustur (24). Bununla birlikte
¢Olyak hastasi ¢ocuklarda mine kusurlarinin ve tekrarlayan
aftoz oral belirtilerin dnemli 6lgiide daha yiiksek oranda
goriildigii gosterilmistir (25).

Yasamin ilk yilinda antibiyotik maruziyeti, artmis ¢olyak
hastaligi gelisme riski ile iligkilendirilmistir. Colyak
hastalarinin yasa ve cinsiyete gore eslestirilmis kontrollere
kargilastirildigr calismada ¢dlyak hastalarinda Snemli
6l¢iide daha yiiksek C. difficile enfeksiyonu risk oram
oldugu gosterilmistir (26). Yapilan calismalar ¢olyak
hastaligina sahip c¢ocuklarda Bifidobacteria oraninda
azalma ve Bacteroides oraninda artisin sdz konusu
oldugunu gostermektedir (12).

Colyak hastalar1 ve kontrol gruplar1 arasinda bazi bakteri
tiirleri arasinda farkliliklar bildirilmis olsa da, ¢ocuklarda
ve yetigkinlerde tiikiiriik mikrobiyotasini aragtiran mevcut
klinik calismalar giivenilir bir sonuca varmak igin yetersiz
kalmaktadir. Tiikiiriik mikrobiyom analizinin yararliligini
kesfetmek ve potansiyel klinik ve pratik sonuglart olan
¢Olyak hastaligimin patogenezini anlamak igin farkli ve
bagimsiz aragtirma gruplari tarafindan ve farkli
popiilasyonlar dahil olmak tizere tiikiiriik mikrobiyomu
iizerine daha fazla klinik ¢alisma yapilmasi gerekmektedir
(4).

Juvenil Idiopatik Artrit

Juvenil idiopatik artrit (JIA), eklemlerde agri sisme ve
hareket kisitlilig: ile ortaya ¢ikan kalici eklem iltihabi ile
karakterize kronik bir romatoid hastaliktir. Olasi etiyolojik
faktorler arasinda bakteriyel (Chlamydophila pneumoniae,
Mycoplasma pneumoniae ve Campylobacter jejuni) ve
viral (Hepatit-B  virlisii ve Epstein-Barr viriisii)
enfeksiyonlar, zihinsel travma, genetik faktorler,
kompleman sistemin eksiklikleri, enflamasyon siirecinde
iretilen metabolitler ve metabolitlerin  atilimini
diizenleyen bagisiklik mekanizmalar1 bulunmaktadir.
Periodontitisin Onciisii olan gingivitise 6 ile 11 yas
arasindaki cocuklarin %70'de rastlanmaktadir. JIA’h
¢ocuklardaki daha yiiksek gingivitis ve dis c¢iirigi
oranlarini bildiren ¢alismalar bulunmaktadir (27, 28). Dis
eti iltihabi ve dis eti kanamasi ile bakteriyemi arasinda
onemli bir iliski bulunmaktadir. JIA’nin nedeni tam olarak
bilinmemektedir, ancak otoimmiin mekanizmalarin
virlislerden  ve  bakteriyel antijenler tarafindan
tetiklenebilecegi diisiiniilmektedir. Bu da yetersiz oral

hijyenin JiA’y1r etkileyebilecegi ihtimalini akillara
getirmektedir (28).
Bagirsak mikrobiyotasindaki disbiyozun, romatizmal

hastaliklarda, bagirsak gecirgenligini ve dolayisiyla
immiinolojik dengesizligi indiikleyerek enflamasyonu
tetikleyebilecegini gosterek birgok ¢alisma vardir.
Ozellikle, bagisiklik hiicreleri eklemler gibi bagirsak dist
bolgelere ulagabilmekte ve lokal iltihaplanmay1
tetikleyebilmektedir. ~ Cocukluk  donemi,  bagirsak
mikrobiyotasinin  gelisimi ve evrimi igin, Ozellikle
komensal mikroorganizmalara karsi olusan bagigiklik
toleransi gibi temel islevlerin kazanilmasi ¢ok dénemli bir
yasam donemidir. Bu nedenle bagirsak disbiyozu, JIA igin
potansiyel bir patogenetik faktor olarak ilgi ¢ekmektedir.
Bununla birlikte, mikrobiyotanin JIA nin patogenezindeki
roliinii daha iyi anlamak icin daha fazla ¢aligmaya ihtiyac
vardir (7).

Kanser

Kommensal bakteriler, tiim viicutta saglikli bir bagisiklik
durumunun siirdiiriilmesine yardimci olmakta ve oral
skuam6z hiicreli karsinom dahil olmak fiizere kanser
hiicrelerine karsi miicadelede, bagisiklik hiicrelerinin
geligimini saglamaktadir (29).

Periodontitisli hastalar, her giin periodontal patojen P.
gingivalis'in 108-10®unu yutulabilmektedirler. Midenin
sert pH''m1 tolere edebilen oral bakteriler, GiS’te
kalabilmekte ve ¢ogalabilmektedir. P. gingivalis aside
direnglidir ve kolona go¢ edip bagirsak fonksiyonlarimni
degistirebilmektedir. P. gingivalis'in agiz, bagirsak ve
pankreas kanserleri de dahil olmak {izere orodigestif
kanserlerin gelisiminde bir etken olabilecegini gdsteren
gliclii kanitlar mevcuttur; P. gingivalis ile en yiiksek
oranda iligkili olan kanser tiirii oral skuamoéz hiicreli
karsinomdur (11,30).

Oral skuamoz hiicreli karsinom tedavisi sirasinda, hem
oral hem de bagirsak mikrobiyomu; konak diyeti, cerrahi
islemler ve radyasyonun yan etkileri, antibiyotik
uygulamasi ve ayrica oral mukozit ve agiz kurulugu gibi
yerel etkenleri de igeren birgok faktdrden etkilenmektedir.
Bu nedenle kanser tedavisinde, bagirsak mikrobiyomunun
ilaglarla  etkilesiminin  tedavinin  basarisina  veya
basarisizligina etkisi yani ‘“farmakomikrobiyomik”
kavrami ortaya ¢ikmistir. Probiyotiklerin, prebiyotiklerin
ve antibiyotiklerin kullanimiyla, kanser tedavilerinde
mikrobiyom dengesinin  saglanmasimnin  tedavilerin
basarisini artirabilecegi diisiiniilmektedir (29).

Birgok gelismis iilkede ¢ocuklarda en yaygin ikinci 6lim
nedeni olan kanser, iilkemizde ilk dort sira iginde yer
almaktadir. Yeni teshis edilmis ALL igin tedavi goren
gocuklarda, kemoterapi baglangicindan once
proteobakterilerin bollugu, kemoterapi sirasinda herhangi
bir zamanda enterokoklarin veya streptokoklarin yiiksek
oranda bulunmasi, kemoterapinin sonraki asamalarinda
ortaya cikacak enfeksiyon ile iliskilendirilmistir (31).
ALL’nin kemoterapdtik ve antibiyotik tedavilerinde
kullanilan ilaglarin  konak bagirsak mikrobiyotasini
bozdugu ve sonu¢ olarak mukozal korumaya ve
immiinolojik dengeye zarar verdigi ve enflamasyona
katkida bulundugu bilinmektedir (32). Bununla birlikte
mikrobiyotanin  kemoterapdtik  ilaglarin  etkinligini
degistirebilecegi de gosterilmistir (16).

Belirli mikroorganizmalara daha erken maruz kalmanin
bagirsak mikrobiyotasim1 diizenleyerek ve saglikli bir
bagisiklik sisteminin olugturulmasina katkida bulunarak
cocukluk cagt  ALL insidansimt  azaltabilecegi
disiiniilmektedir. Ancak bu konu iizerinde daha fazla
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arastirmaya ihtiya¢ duyulmaktadir (32).

MIiKROBIYOTA TRANSPLANTASYONU

Oral Mikrobiyota Transplantasyonu

Tedavi edilmemis dig ¢iiriikleri ve siddetli periodontitis
tasidigr mikrobiyal yiik ile sistemik hastaliklarin onciisii
olabilmekte veya hastaliklarin siddetini arttirabilmektedir.
Geleneksel tedavilere ek olarak ¢iiriik ve periodontitis gibi
agiz hastaliklarin1 disbiyotik mikrobiyotay1 degistirerek
tedavi etme hipotezi tipta kullanilan fekal mikrobiyota
transplantasyonu ornek alinarak ortaya atilmistir ancak su
ana kadar gergeklesen bir oral transplantasyon
bildirilmemistir  (33). Mikroorganizmalarin tiikiiriik
yoluyla bir kisiden digerine istem dig1 gegisi yaygmn bir
yasam durumudur. Oral mikrobiyota transplantasyonu
(OMT) oral biyofilmlerin saglikli bir dondrden dis ¢iiriigi
veya periodontitisi bulunan bir hastaya aktarilmasi ile
gerceklestirilmektedir (10).

Periodontitisli hastalarda oral mikrobiyota disbiyozunun
sadece klinik olarak hastalikli bolgelerde degil, saglikli
bolgelerde de bulundugu tespit edilmistir. Beikler ve ark.
(34) hayvanlar iizerinde yaptiklar1 caligmalarinda
periodontitis icin OMT nun giivenilirligini ve etkinligini
degerlendirmislerdir. Periodontitisi olan ve sistemik olarak
saglikli olan 18 denek randomize olarak gruplara
dagitilmig, periodontal olarak saglikli bulunan bagka bir
denek ise dondr olarak belirlenmistir. Transplantasyon
oncesi inflamasyonun azaltilmasi i¢in mekanik temizlik ve

irrigasyon yapilmistir. Baslangigta, transplantasyon
sonrasi 2. hafta ve 12. haftada tiim agizdan agizdan
mikrobiyota  Ornekleri toplanmistir. OMT, dondr

mikrobiyotast bilesimine dogru ekolojik kayma ile
sonuglanmig, higbir lokal veya sistemik yan etki
gozlemlenmemistir ve buna dayanarak mikrobiyota
bilesimini degistirebilecegi ve givenli bir sekilde
uygulanabilecegi ileri stiriilmiistir.

Pozhitkov ve ark. (35) periodontitisi olan, tam dissizlik
durumunda olan ve agiz saglig1 iyi durumda olan farkli
hasta gruplarinin agiz bosluklarinin farkli bdlgelerinden
stiriintii 6rnekleri almis ve mikrobiyolojik testlere tabi
tutmuslardir. Periodontitisli hastalarin oral
mikrobiyomlarinda diger gruplara gore daha fazla bakteri
tirlinin oldugunu bildirmislerdir. Fekal mikrobiyota
transplantasyonundan yola ¢ikarak saglikli bireylerdeki
oral mikrobiyotanin hasta bireylere transplantasyonunun
yeni bir tedavi yontemi olarak degerlendirilebilecegini
belirtmislerdir. Yontem olarak saglikli bir donérden
supragingival ve subgingival mikroorganizma toplanmasi,
periodontitisli bireyde detertraj, kok yiizeyi diizlestirme ve
genis  spektrumlu antimikrobiyal ajan  kullanimi,
antimikrobiyal ajanin sonrasinda nétralize edilmesi ve
OMT uygulamasi 6nerisinde bulunmuslardir.

Xiao ve ark. (36) radyoterapi iligkili oral mukozit
vakalarinda OMT’nin etkinligini degerlendirmislerdir.
Fare deneklerde radyoterapinin taklidi i¢in fraksiyoner
radyasyon uygulamasi yapilmuistir. OMT
gerceklestirildikten sonra yapilan klinik incelemeler ve
testlerde  epitel ve dil papillalarinin  yeniden
yapilandirildigt  ve  oral  mukozitin  hafifledigi
gozlemlenmistir. Arastirmacilar ¢aligma sonucunda oral-
fekal mikrobiyota hakkinda yeni bilgilerin saglandigini ve
oral mukozit vakalarinda OMT 'nin yeni bir tedavi olarak

kullanilabilecegini, preklinik denemelere devam edilmesi
gerektigini bildirmislerdir.

Fekal Mikrobiyota Transplantasyonu

Fekal — mikrobiyota transplantasyonu,  mikrobiyal
kompozisyonu degistirmek ve bagirsak disbiyozunu
iyilestirmek icin saglikli bir dondrden, alicinin GIS’ine
fekal materyalin lavman, kolonoskopi, nazo-gastrik tiip
veya oral kapsiil seklinde uygulanmasiyla aktarildigi bir
stiregtir. Son yillarda fekal mikrobiyota
transplantasyonunun konagm mikrobiyal topluluklar
tizerindeki etkisi, IBH, iilseratif kolit, diyabet ve otizm gibi
metabolik hastaliklar i¢in aragtirma konusu olmustur.
Transfer, alict fekal mikrobiyal biyogesitliligini
artirmakta, mikrobiyota topluluk oranlarini
degistirmektedir. KZY A ve ikincil safra asidi sentezinin
artmasina yol ac¢maktadir. Bu tiir degisiklikler fekal
mikrobiyota transplantasyonunu takiben 6 aya kadar
devam edebilmektedir (37).

Sezaryen ile dogan bebekler, vajinal yolla dogan
bebeklerden farkli bir bagirsak mikrobiyotasina sahiptir.
Helve ve ark. (38) elektif sezaryen ile dogan bebeklere
maternal fekal mikrobiyotanin oral transplantasyonunun
gerceklestirilmesi i¢in sadece saglikli anne ve bebeklerde
uygulanabilecek bir protokol sunmuslardir.

Yararli bakteriler, hastaliklarla iligkili bir disbiyotik
biyofilmi onarabilmektedir. Probiyotik bakteri aliminin
okul oOncesi ¢ocuklarda ¢iiriik riskini azaltabilecegi ve
clirik gelisimini Onleyebilecegi gosterilmistir  (39).
Yapilan bir meta analizde kisa siireli probiyotik
kullaniminda tiikiiriikteki ve plaktaki S. mutans sayisinin
azaldig1 gosterilse de, ¢aligmalarin ¢ogunda sadece kisa
donem etkilerin izlendigi, ilerleyen zamanda S. mutans
sayisinin takip edilmedigi goriilmiistiir. Haftanin 5 giinii
probiyotikli siit tiiketiminin dig c¢iiriigii riskini belirgin
derecede azalttigr  bildirilmistir. Bununla  birlikte
probiyotik alan bireylerde tiikiirik pH seviyelerinin
kontrol gruplarina gore belirgin derecede yiiksek oldugu
kaydedilmistir. Probiyotik alimindan sonra pH artisinin
nedeni olarak probiyotik bakterilerin oral
mikroorganizmalar ile yariga girmeleri sonucunda
asidojenik mikroorganizmalarin oranlarinin azalmasi
gosterilmistir (40).

Arastirma etigi ve yanlillk riski ile ilgili sorunlar
nedeniyle, prebiyotik ve probiyotiklerin etkinligiyle ilgili
¢alismalara olan giiven sinirlidir. Hem prebiyotik hem de
probiyotik i¢eren oral simbiyotik {iriinlerin gelistirilmesi
ve degerlendirilmesi, dis ¢iiriikklerinin ydnetiminde
kullanilmasi i¢in daha fazla uzun vadeli klinik ¢alismaya
ihtiya¢ duyulmaktadir.

SONUC

Binlerce yillik evrimin sonucu olarak florayr olusturan
mikrobiyota ve insan viicudu birbirinden bagimsiz
degerlendirilemeyecek kadar kompleks bir diizeni
simbiyotik bir iliski igerisinde yiiriitmektedir. Bagirsak
mikrobiyotasinin erken dénem kolonizasyonunu etkileyen
faktorleri ve konagin metabolizmasi iizerindeki etkilerini
anlamak bu nedenle 6nemlidir. Her ne kadar mikrobiyota
parmak izi gibi bireye 06zgii de olsa Dbelirli
mikroorganizmalara daha erken maruz kalmanin
mikrobiyotayr diizenleyerek saglikli bir bagisiklik
sisteminin olusturulmasina katk1 sagladig1
diigiiniilmektedir. Dogum sirasinda, sonrasinda ve erken
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¢ocukluk doneminde maruz kalinan maternal, ¢evresel,
kimyasal faktorler, konak ve mikrobiyota arasindaki
dengeyi etkilerek aciga cikabilecek sistemik problemler
icin hazirlayict ortam olusturabilmekte ya da var olan
hastaligin  siddetlenmesine yol acabilmektedir. Oral
bakterilerin bagirsakta olusturdugu iltihabi yanitlar ve oral
bakterilerin bagirsaktaki kolonizasyonu hakkinda kanitlar
yeterli olmasa da mevcut veriler oral mikrobiyota ve
bagirsak mikrobiyotasindaki disbiyozisin dogrudan veya
dolayli olarak IBH, otizm, astim gibi cesitli sistemik
hastaliklar {izerinde etkilerinin olabilecegini géstermektir.
Bununla birlikte mikrobiyotanin isleyisi tizerine elde
eldilen veriler, prebiyotikler, probiyotikler ve fekal ve oral
mikrobiyota transplantasyonu gibi tedavilerde umut
vadeden bazi gelismelere yol acmustir. Sonug olarak
dogumda edinilen mikrobiyotanin ve sekillenmesinde
etkili olan faktorlerin erken c¢ocukluk déneminde ve
sonraki donemlerde sistemik saglik iizerinde etkilerinin

oldugu acgiktir  ancak  mikrobiyotanin  hastalik
patogenezdeki rolleri, hastaligin seyrine etkisi ve tedavide
kullanom  alanlar1 daha fazla klinik arastirma

gerektirmektedir.
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Wiskott Aldrich Sendromu: Kisa Derleme

Oner OZDEMIR #!, Ummiigiilsiim DIKIC]®?

(0Y/

Wiskott Aldrich Sendromu (WAS) X’e bagh resesif kalitilan, nadir goriilen genetik bir hastaliktir. WAS proteini (WASp)
genindeki mutasyondan kaynaklanmaktadir. WAS proteini aktin hiicre iskeleti organizasyonu ve sinyalizasyonunda rol oynar,
bunun yaninda bagisiklik sistemi hiicrelerinin islevlerinde kritik bir rol sahibidir. Hastaligin karakteristik klinik triadi
mikrotrombositopeni, egzama ve immun yetmezliktir. Hastalarin klinigi WASP mutasyonunun tipine gore siddetli fenotipten
(klasik WAS) daha hafif olanlara (X'e bagli trombositopeni (XLT) ve X'e bagl nétropeni) kadar degisiklik gostermektedir.
WAS hastalarinda bakteriyal, fungal ve viral enfeksiyonlara yatkinlikla beraber, otoimmun hastalik (otoimmun hemolitik
anemi, vaskiilit, inflamatuar barsak hastalig1) ve malignite (6zellikle lenfoma) riski artmistir. WAS hastalarinda tedavi
yonetimi, klinik fenotipe gore bireysellestirilmelidir. Enfeksiyonlara yonelik profilaktik antibiyoterapi ve intravendz
immiinoglobulin replasman tedavisi uygulanmaktadir. Allojenik hematopoietik kok hiicre nakli ise WAS'l1 hastalar i¢in altta
yatan immiin yetmezlik ve trombositopeninin diizeltilmesini saglayan altin standart tedavidir. Son zamanlarda hematopoietik
kok hiicre gen tedavisi de potansiyel terapotik strateji olarak giindeme gelmistir. Otolog gen tedavisi, allojenik kok hiicre
nakli i¢in dondrii olmayan hastalara umut verici bir alternatif olarak goriinmektedir.

Anahtar Kelimeler: Egzama; immunyetmezlik; trombositopeni; Wiskott Aldrich Sendromu.

Wiskott Aldrich Syndrome: Short Review

ABSTRACT

Wiskott Aldrich Syndrome (WAS) is a rare X-linked recessive genetic disorder. It is caused by a mutation in the WAS protein
(WASp) gene. The WAS protein plays a role in actin cytoskeleton organization and signaling, as well as a critical role in the
function of immune system cells. The characteristic clinical triad of the disease is microthrombocytopenia, eczema and
immunodeficiency. The clinical picture of the patients varies from severe phenotype (classical WAS) to milder ones (X-linked
thrombocytopenia (XLT) and X-linked neutropenia) depending on the type of WASP mutation. WAS patients have an
increased risk of autoimmune disease (autoimmune hemolytic anemia, vasculitis, inflammatory bowel disease) and
malignancy (especially lymphoma), along with a predisposition to bacterial, fungal and viral infections. Treatment
management in WAS patients should be individualized according to the clinical phenotype. Prophylactic antibiotics and
intravenous immunoglobulin replacement therapy are used for infections. Allogeneic hematopoietic stem cell transplantation
is the gold standard treatment for patients with WAS, providing correction of underlying immunodeficiency and
thrombocytopenia. Recently, hematopoietic stem cell gene therapy has also come to the fore as a potential therapeutic strategy.
Autologous gene therapy appears to be a promising alternative to allogeneic stem cell transplantation for patients without a
donor.

Keywords: Eczema; immunodeficiency; thrombocytopenia; Wiskott Aldrich Syndrome.
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GIiRiS

Tarihge

Alman ¢ocuk doktoru Dr. Alfred Wiskott 1937 yilinda,
dogumdan kisa siire sonra baslayan; kanli ishal, petesi,
egzama ve tekrarlayan {ist solunum yolu enfeksiyonlari ile
seyreden, yasamin erken ddnemlerinde gastrointestinal
sistem kanamasit ve enfeksiyonlar nedeniyle hayatini
kaybeden ii¢ erkek kardeste gozlemledigi yeni ailesel bir
trombositopeni formunu tanimladi (1). Daha sonra 1954'te
Amerikali ¢gocuk doktoru Dr. Robert Aldrich, kanli ishal,
petesi, piyoderma ve splenomegali ile hastaneye kaldirilan
ve 10 aylikken bagirsak kanamasi ve sepsisten Glen bir
erkek cocukta, benzer bir tanimlama yapti. Dr. Aldrich’in
hastasinin {i¢ kusaktan akrabasi olan 15 erkek bebekte de
ayn1 sendromun (kulak akintisi, egzama ve kanli ishal)
komplikasyonlarinin  oldugu ve bu komplikasyonlar
sonucu Oldiikleri 6grenildi. Dr. Aldrich, ailenin kadin
tiyelerinin hastaligi klinik semptom olusturmadan diger
nesile tasidigini fark ederek, hastaligin X'e bagh c¢ekinik
kalitim bi¢imini belirledi (2). 1960'larin basinda, hastalik
Wiskott-Aldrich  sendromu (WAS) olarak anilmaya
baslandi. 1980'lerin sonlarinda ve 1990'larin basinda ise
WAS'tan sorumlu gen tanimlandi ve haritalamasi yapildi
(3). 1994 wyilinda molekiiler kusurun tanimlanmasi,
nispeten hafif bir WAS formu olan kronik veya
intermittant X'e bagl trombositopeni (XLT, IXLT) ve
miyelopoezin durmast nedeniyle olusan X'e bagh
ndtropeni’yi (XLN) icerecek sekilde sendromun klinik
spektrumunu genisletmistir (4,5). Bu derleme ¢ok yonlii
olan bu hastalig: tartisarak 6zetlemektedir.

Molekiiler Ozellikler

WASP geni, yalnizca hematopoietik hiicrelerde eksprese
edilen, 502 amino asitli bir hiicre i¢i proteini olan WAS
proteinini (WASP) kodlar. WASP, sinyallerin hiicre
yiizeyinden aktin hiicre iskeletine iletilmesinde rol alan
protein ailesinin iiyesidir. Aktin polimerizasyonunun
aktivatoriidiir (6). Cok sayida etkilenmis iiyeye sahip
bliyik WAS ailelerinden alman DNA  Ornekleri
incelenerek, WASP geni Xp11.22-Xp11.3.41 bolgesinde
haritalanmistir (7). Bu haritalama verilerine dayanarak,
Derry ve arkadaglar1 (8), WASP genini konumsal
klonlama yoluyla izole etmis ve WAS-XLT'li hastalardan
elde edilen lenfoblastoid hiicre dizilerinde mutasyonlari
gostermislerdir. En sik goriilen mutasyon yanlis anlamli
(missense) mutasyonlardir (9).

Genotip-Fenotip Korelasyonu

WASP geninin mutasyonlar1, en az dort farkli fenotiple
sonuglanir (10):

1. Mikrotrombositler ile birlikte trombositopeni,
tekrarlayan enfeksiyonlar ve egzama (genellikle
otoimmiin hastaliklar ve maligniteler ile komplike olan
WAS'm en siddetli fenotipidir).

2. Daha hafif XLT varyant1 (11).

3. Aralikli trombositopeni (IXLT) (4).

4.WAS/XLT'nin karakteristik klinik bulgularmin higbiri
olmaksizin konjenital X'e bagl nétropeni (XLN) (12).

Bunun yaninda hastalar fenotip ve genotip korelasyonuna
bakilarak WASp pozitif ve WASp negatif olarak iki
kategoriye de ayrilabilir. Mutasyona ugramis bir protein
normal boyutta eksprese edilmisse WASp pozitif, protein
eksprese edilememis veya kesintiye ugramigsa WASp
negatif olarak adlandirilir (13,14). Normal boyutlu protein
ekspresyonu yapabilen mutasyona sahip hastalarda, birkag
istisna disinda, XLT fenotipi goriiliir (15). Lenfositleri
WASp'yi eksprese edemeyen veya yalnizca kesintiye
ugramis WASp'yi eksprese eden hastalarin klasik WAS
fenotipine sahip olma olasilig1 daha yiiksektir (13).

Klinik Bulgular

Wiskott Aldrich Sendromu, immiin disregiilasyon ve
mikrotrombositopeni ile karakterize nadir goriilen kalitsal
bir hastaliktir (1). WAS ig¢in tan1 kriterleri yakin zamanda
PAGID (Pan-Amerikan Immiin Yetmezlik Grubu) ve
ESID (Avrupa Immiin Yetmezlik Dernegi) iiyeleri
tarafindan kabul edilmistir (Tablo 1). ABD ve Kanada'da,
WAS insidansimin erkek dogumda ~ 1:250.000 oldugu
tahmin edilmektedir (16). WAS-XLT'yi diisiindiiren klinik
belirtiler; egzama, petesi, morarma ve kanli ishalden
olusur. Siinnet sonrast asir1 kanama erken tani igin bir
isarettir. Egzama, bebeklik ve ¢cocukluk doneminde klasik
WAS'n sik goriilen bir belirtisidir. Hem klasik WAS hem
de XLT tamisinda en tutarli bulgu trombositopeni ve
mikrotrombositlerdir. Piiriilan akintili orta kulak iltihaba,
siklikla bakterilerin neden oldugu pndémoni ve cilt
enfeksiyonlarini iceren enfeksiyonlar, yasamim ilk 6
ayinda sik goriilen sikayetlerdir. XLT'li hastalar egzama ve
enfeksiyonlarla daha az problem yasarlar ve siklikla yanlis
idiyopatik trombositopenik purpura (ITP) tanisi alirlar. Bu
durum gergek tani yasini 6nemli dlgiide geciktirmektedir.
Cdc42-baglanma alanindaki yanlig anlamli mutasyonlarin
neden oldugu X'e bagl notropeni, klasik WAS veya
XLT'ye benzemez. Bu farkli klinik fenotipleri tanimlamak
i¢in (Tablo 2) puanlama sistemi olusturulmustur (9). XLT
oldugu disiiniilen hastalara 1 ile 2 arasinda bir puan
verilirken, WAS oldugu diisiiniilen hastalara 3 ila 4
arasinda bir puan verilir. Yagamin sonraki bir ddneminde
otoimmiinite ve/veya malignite gelistiren XLT ve WAS
hastalar1 bes puana ilerler.

Trombositopeni

Dolagimdaki trombosit sayisinin diisiik olmasi, hastaligin
ayirt edici ozelligidir vee WAS''n en yaygin goriilen
belirtileri olan spontan ve/veya travma sonrast kanama
ataklarina neden olur (17). Bu komplikasyonlarin siddeti
petesiden siddetli hematomlara, yagami tehdit eden
intraserebral veya intestinal kanamalara kadar degisir.
WAS  trombositleri, patognomonik olarak kiigiik
hacimlidir. Fakat literatiirde baz1 vaka raporlarinda normal
boyutta trombositleri olan WAS hastalar1 tanimlanmistir
(18,19). Klinik uyumluluk halinde normal boyuttaki
trombositlerin varliginda bile WAS’tan siliphenilmeli de
novo mutasyon olabilecegi akilda tutulmalhdir (19).
Trombositopeniye yol agan mekanizmalar uzun siiredir
tartigilmaktadir ve ¢ok faktorlii goriinmektedir. WAS
hastalarinin kemik iliginde megakaryositler normal veya
sayilar1 artmisken, in vitro olarak normal trombosit iiretimi
(20) gosterirken, trombosit dongiisii ¢aligmalari, in vivo
olarak etkisiz trombopoezin kanitlarini ortaya koymustur
(21). Ote yandan, gesitli arastirmalar, WAS' taki
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trombositopeniden hizlandirilmig periferik yikimin da
sorumlu oldugunu kanitlamistir. Bu durumu splenektomi
sonrasi neredeyse tiim vakalarda normal trombosit
sayilarina ulagilmasi desteklemektedir (22,23). WAS
hastalarindan alinan trombositlerin, normal kontrol grubu
trombositlerine kiyasla makrofajlar tarafindan ex vivo
fagositozunun arttig1 gosterilmistir (24). Bu ve diger
gozlemlere  dayanarak, genel anlamda  WAS
trombositlerinin intrinsik kusurlar1 nedeniyle, dalak ve
kemik iligindeki retikiilo-endotelyal sistem tarafindan
fagositozlarinin arttig1 ve bu nedenle hayatta kalamadiklar
kabul edilmektedir (21,25,26). WAS trombositlerinin
islevsel olarak bozulup bozulmadig tartismalidir. Kollajen
liflerine yapigkanliginin ve trombine yanit olarak
membran glikoproteinini modiile etme yeteneginin
azaldig bildirilmistir (26,27).

Egzama

Egzama, WAS'1 ITP'den ayiran karakteristik bulgulardan
biridir (1). Tipik deri lezyonlari, gériiniim ve dagilimi
acisindan akut veya kronik egzamaya benzer. WAS'1
biiyiik bir hasta kohortunun %81'inde klinik olarak hafif
veya siddetli, gecici ya da persistan olabilen egzama
Oykiisti bildirilmistir (17). Siddetli vakalarda egzama
tedaviye direnglidir ve yetigkinlige kadar devam eder.
Egzamadan etkilenen cilt bolgelerinde molluscum
contagiosum,  herpes  simplex veya bakteriyel
enfeksiyonlar geligebilir. XLT'li hastalarda ya hafif ve
gecici egzama vardir ya da hi¢ yoktur (13,14). Egzama,
atopik yatkinlik Oykiisii olan ailelerde daha kotii olma
egilimindedir. Bu durum alerjilerden sorumlu genlerin
modifiye edici bir etkiye sahip olabilecegini
distindiirmektedir (9).

Immun Yetmezlik

Wiskott Aldrich Sendromu hastalarinda bakteriyel, viral
ve fungal ajanlar ile enfeksiyon riskinde artig
goriilmektedir. Bakteriyel orta kulak iltihabi, siniizit ve
pnomoniler, impetigo, seliilit ve abseler yaygindir.
Bunlarin yaninda enterokolit ve idrar yolu enfeksiyonu,
menenjit ve sepsis de bildirilmistir. VZV, HSV, EBV,
CMV ve HPV kaynakli viral enfeksiyonlar son derece
siddetli olabilir. Yaygin kandidiyazis ve molluscum
contagiosum enfeksiyonlari, aspergilloz ve Pneumocystis
jiroveci pnomonileri seklinde de firsatg1 enfeksiyonlar
ortaya cikabilir (17,14,28).

Immiin yetmezligin siddeti, cogunlukla mutasyona Ve
protein ekspresyonu {izerindeki etkisine bagli olarak
aileden aileye degisebilir (13,14). Hem T- hem de B-
lenfosit ~ fonksiyonlar1  etkilenmektedir. ~ Bebeklik
doneminde, dolasimdaki lenfositlerin sayis1 normal veya
orta derecede azalmis olabilir (21,29). Klasik WAS'1
hastalarda 6 yasina kadar, azalmis T-lenfosit sayilarnin
neden oldugu lenfopeni yaygin bir bulgudur ve gézlenen
hizli hiicre o6limiine baghh olabilir (25,30,31). B
hiicrelerinin sayist normal veya orta derecede azalmis
olabilir (32). Serum 1gG seviyeleri genellikle normal
araliktadir, IgM seviyeleri orta derecede azalir ancak
normal veya artmis olabilir. IgA ve IgE seviyeleri siklikla
yiikselir (17,21). Bunlarla beraber izohemagliitinin
titrelerinde diistiklik ve polisakkarit antijenlerine karsi
belirgin sekilde azalmig yamit goriiliir (21).

Otoimmiinite

Otoimmiin bozukluklar, WAS hastalarinin  yaklagik
%70'inde ortaya ¢ikmaktadir (17). Otoimmiin sitopeniler
(hemolitik anemi, nétropeni ve trombositopeni dahil) en
stk bildirilen komplikasyonlardir, bunu artrit, vaskiilit,
inflamatuar bagirsak hastaligt (Crohn hastalifi veya
iilseratif kolit) ve IgA nefropatisi gibi immiin aracili
bobrek hastaligi izler. Bununla birlikte, deri, kas, géz ve
karaciger gibi diger organlar1 ve dokular1 etkileyen ¢ok
sayida otoimmiin komplikasyon da tanimlanmustir (33).

Malignite
Kanser olugma olasilift WAS hastalar1 i¢cin dnemli bir
endise kaynagidir. Gergekten de, ortalama baslangi¢ yasi
9,5 yil olan ve otoimmiin hastaliktan muzdarip hastalar
icin artmis risk gosteren, siddetli klinik prezentasyona
sahip hastalarin retrospektif calismalarinda malignite
prevalanst %13-22 kadar yiiksek bildirilmistir (14,17).
Agirhikli olarak Hodgkin olmayan tipte ve siklikla
EBV'nin neden oldugu lenfomalar, en sik teshis edilen
neoplazm formudur (17,34) ve ekstranodal bolgelerde
karakteristik olarak yiiksek bir siklikta bulunurlar.
Lenfoblastik 16semiler, miyelodisplazi, miyeloproliferatif
bozukluklar ve diger lenfatik olmayan maligniteler
(6rnegin, seminom, testikiiler karsinom, glioma, ndéroma
ve Kaposi sarkomu) da tanimlanmustir (35,36).
Tablo 1. Wiskott-Aldrich sendromu (WAS)/ X'e bagh
trombositopeni (XLT) tani kriterleri (16 no’lu kaynaktan
uyarlanmigtir)
Kesin
Konjenital trombositopenisi (<70.000/mm3),
mikrotrombositleri (¢ogu hastada ortalama trombosit hacmi
<5.0 fl) ve asagidakilerden en az biri olan erkek hasta:
WASp genindeki mutasyon
Periferik kan mononiikleer hiicrelerinde WASp mRNA
veya proteini olmamasi
Annenin ailesinde WAS veya XLT 6ykiisii
Yiiksek olasilikla
Konjenital trombositopenisi (<70.000/mm3),
mikrotrombositleri (¢ogu hastada ortalama trombosit hacmi
<5.0 fl) ve asagidakilerden en az biri olan erkek hasta:
Egzama
Diisiik seviyelerde izohemaglutininler (yasa gore) ve
polisakkarit (ve protein) antijenlerine kars zayif as1 cevabi
Tekrarlayan bakteriyel, viral veya firsat¢i enfeksiyonlar
Otoimmun hastalik
Lenforetikiiler malignite
Monosit tiirevli hiicrelerde sitomimari bozukluklari
(filopodia veya podozomlarin yoklugu)
Olasilikla
Konjenital trombositopenisi (<70.000/mm3) ve
mikrotrombositleri (¢ogu hastada ortalama trombosit hacmi
<5.0f1) olan erkek hasta veya asagidakilerden en az birine
sahip trombositopeni i¢in splenektomi yapilmis bir erkek
hasta:
Egzama
Diisiik seviyelerde izohemaglutininler (yasa gore) ve
polisakkarit (ve protein) antijenlerine kars1 zayif as1 cevabi
Tekrarlayan bakteriyel, viral veya firsat¢i enfeksiyonlar
Otoimmun hastalik
Lenforetikiiler malignite
Nadir olarak
Periferik kanda saptanan, rastgele olmayan X
inaktivasyon paternlerinin bir sonucu olarak yukarida
listelenen kriterleri karsilayan kadin hasta.
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Tablo 2. WASP geninin mutasyonlari ile iliskili klinik fenotipler (9 no’lu kaynaktan uyarlanmigtir)

Fenotip WAS XLT IXLT XLN
Trombositopeni + + ) -
Mikrotrombosit + + + -
Egzama +H++H+++ -1+ - -
immunyetmezlik +/++ -I(+) - -
Enfeksiyonlar +H++ -I(+) - +*
Otoimmunite ve/veya

malignite Sik Olabilir - -
Konjenital notropeni - - - +
Hastalik skoru 3,4 veya 5 1,2 veya (5)** <1 0
WASP mutasyonlari Nonsense; Missense (ekzom 1-3); Missense Cdc42-baglayici alanda

delesyonun neden

cergeve i¢i delesyonlar

missense

oldugu cerceve

veya insersiyonlar

kaymasi,
insersiyon; ekleme
kusurlar1
WASP ekspresyonu Yok veya kesilmis Mevcut, azaltilmig Mevcut, normal Mevcut
miktarda miktarda
TEDAVI
Intravenoz Evet Hayir (istisnalar Hayir Hayir
immunoglobulin diginda)
KoKk hiicre Erken yasta evet Kardes bagisci varsa Hayir ?
transplantasyonu diistiniilebilir
Splenektomi Hayir Diistiniilebilir*** Hayir Hay1r

IXLT, Intermittent XLT; XLN, X-linked nétropeni, *Notropeni i¢in tipik enfeksiyonlar, **1 veya 2 puanli XLT'li hastalar 5 puana ilerleyebilir.
Otoimmiinite ve malignite insidans1 XLT'de WAS'a gére daha azdir. ***Splenektomi trombosit sayisinda artis ve kanamada azalma ile sonuglanir ancak
sepsiste belirgin bir artisa neden olarak siirekli antibiyotik profilaksisi gerektirir.

Tam

Konjenital veya erken baglangicli mikrotrombositopeninin
goriildiigii her erkek hastada WAS tanisi akla gelmelidir.
Diisiik trombosit sayisi, WAS ve XLT'nin evrensel bir
ozelligidir ve genellikle yasamin ilk yilinda ortaya ¢ikar.
Tipik olarak petesiye, kolay morarmaya, spontan veya
uzun siireli kanamaya neden olur (37).

Trombositopeninin aksine, egzama ve/veya tekrarlayan
enfeksiyonlar degisken 6zelliklerdir (17), ancak bunlarin
diisik trombosit sayilart ile birlikte olmasi hastada
WAS/XLT tanmisinin  dikkate alimmasini  gerektirir.
Otoimmiinite ve hematolojik malignite, klasik WAS'in
nadiren ortaya ¢ikan ozellikleridir, ancak hastalik seyrini
komplike hale getirebilir (38).

Mikrotrombositopeni yiiksek oranda WAS"
diisiindiiriirken, genetik analiz tanisal dogrulama i¢in altin
standarttir, tedavi kararlarinda ve aile taramasinda 6nemli
rol oynar. X’e bagl gecis goriildiigii igin aile dykiisiiniin
varligr hastaligin tanisinda 6nemli yer tutar. Hastaligin
tanisinda Avrupa Immiin Yetersizlik Toplulugu (ESID) ve
Pan -Amerikan Immiin yetersizlik grubunun (PAGID)
ortaklasa belirledigi kriterler kullanilmaktadir (Tablo 1).

Tedavi ve Prognoz

WAS'tan etkilenen hastalarin yonetimi, hastalarin spesifik
klinik belirtilerine ve siddet derecesine gore uyarlanir.
Allojenik kemik iligi transplantasyonu (KIT), WAS

hastalarinda normal bagisikligi eski haline getirmek icin
uzun siredir uygulanmaktadir ve potansiyel olarak
iyilestirici oldugu kanitlanmistir. Daha yakin zamanlarda,
otolog gen-diizeltilmis hematopoietik kok/progenitor
hiicrelerin transplantasyonu (gen tedavisi), halen aragtirma
agsamasinda olmasina ragmen alternatif tedavi haline
gelmistir. Ote yandan, kesin tedavi seceneklerinin, yarar
zarar oranina bakilarak, risklerinin ¢ok yiiksek olduguna
karar verilen daha hafif fenotipli WAS vakalarinda ve KiT
veya gen tedavisi bekleyen hastalarda bireysel klinik
belirtileri yOnetmeyi amaglayan destekleyici tedavi
Onlemleri bilyiik 6nem tagimaktadir (39).

Konvansiyonel tedavi, enfeksiyonlar i¢in profilaktik
antibiyotik ve immiinoglobulin kullanimini,
trombositopeni i¢in splenektomiyi ve hayati tehdit eden
kanama durumlarinda (6rnegin intrakraniyal) veya cerrahi
prosediirlerden 6nce trombosit transfiizyonunu igerir. Kan
dirtinleri 151nlanmali ve sitomegaloviriis (CMV) igermeyen
donodrlerden  alinmalidir.  Trombosit  fonksiyonuna
miidahale eden ilaglardan kaginilmalidir. Bazi durumlarda
trombositopeni, trombosit otoantikorlarmmn varligi ile
siddetlenir ve steroid tedavisine kismen yanit verebilir.
Tek basina immiinoglobulin biiyiikk Ol¢lide etkisizdir
(24,40). Splenektomi genellikle trombosit sayisini
artirmada ve kanama komplikasyonlarin1 azaltmada
etkilidir, ancak enfeksiyon riskini artirir (23,41).
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Cocuklarda Dis Renklenmeleri ve Tedavi Se¢cenekleri

Melis YAZIR KAVAN !, Yeliz GUVEN 1

(0 V4

Cocukluk ve ergenlik doneminde var olan estetik sorunlar psikososyal gelisim ile akran iliskileri iizerinde dnemli bir etkiye
sahiptir. Cocuklarin on dislerinin tamaminin veya bir kisminin sekil, boyut, renk ve yapisindaki anormalliklerin ise sorunlara
yol agtig1 bilinmektedir. Caligmalarda 4-5 yas grubundaki ¢ocuklarin, degisen dis estetigine iligkin olumsuz sosyal algilara ve
ozliik algilarina sahip olabilecekleri belirtilmistir. Dis renklenmeleri ise dis hekimliginde sik goriilen bir estetik sorundur ve
son yillarda dis beyazlatma isteginde bulunan geng hasta popiilasyonunun arttig1 bildirilmektedir.

Dis rengini, i¢ tabakalardaki renklerin kombinasyonu ve disin dis yiizeyinde olusan lekelerin varligi belirlemektedir. i¢
tabakalardaki dis rengi, mine ile dentinin 15181 dagitma ve absorbsiyon 6zelliklerine bagli degismektedir. Minenin translusent
yapida olusu dentin tabakasinin renginin dis yiizeyinde yansimasina neden olur ve dentinin optik 6zellikleri dis rengini
belirlemede 6nemli rol oynar. Beyazlatma islemi, lekenin fiziksel olarak ¢ikarilmasi veya dis renk tonun agilmasi igin
kimyasal bir reaksiyon gergeklestirilmesidir. Beyazlatma kromojenlerin kimyasal yapisinin bozulmasi olarak da
tanimlanmaktadir. Dig beyazlatma tedavileri ile ilgili ilk uygulamalarin tarihi ¢cok eski yillara dayanmaktadir. Ancak
giiniimiizde gelisen teknoloji ile materyal cesitliligi artmis, beyazlatma tedavilerinde kullanilan ajan iceriklerinde
giincellemeler olmustur. Bu makalede ¢ocuklarda dislerde renklenme nedenleri ve dis beyazlatma tedavilerinin ¢ocuk dig
hekimliginde kullanim alanlar1 giincel literatiir bilgileri derlenerek sunulmustur.

Anahtar Kelimeler: Beyazlatma; renklenme; ¢ocuk dis hekimligi.

Tooth Discoloration and Treatment Options in Children

ABSTRACT

Esthetic problems in childhood and adolescence have a significant impact on psychosocial development and peer
relationships. Therefore abnormalities in the shape, size, color and structure of all or some of the anterior teeth of children
cause such psychological problems. According to studies, children in the age group of 4-5 may have negative social
perceptions and self-perceptions regarding changing dental esthetics. Today tooth discoloration is a common esthetic problem
and it’s known that the population of young patients who want teeth whitening treatment has increased in modern day
dentistry.

Tooth color is determined by the combination of colors in the inner layers and the presence of stains on the outer surface of
the tooth. Inner tooth color is related to the light scattering and absorption properties of enamel and dentin. The translucent
nature of enamel causes the color of the dentin layer to be reflected on the tooth surface. Today, with the developing
technology, the variety of materials has increased and there have been updates in the contents of the agents used in tooth
whitening. In this study, current literature information on the use of teeth whitening treatments in pediatric dentistry will be
presented by compiling.

Keywords: Bleaching; discoloration; paediatric dentistry.
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GIiRiS

Dis hekimliginde karsilasilan estetik sorunlarin énemli bir
bolimiinli  olusturan  dis  renklenmeleri, tedavi
edilmedikleri takdirde kisilerde sosyal ve psikolojik
sorunlara neden olabilmektedir. Bu renklenmeler zamanla
cevresel, tibbi ve digsel nedenlere bagli olusabilecegi gibi,
stirme Oncesi donemde genetik faktorlere bagh da olarak
da meydana gelebilmektedir (1).

Dis Renklenmeleri

Dis renklenmeleri dis kaynakli, i¢ kaynakli ve internalize
renklenmeler olarak iic grup altinda
siiflandirilmaktadirlar.

D1s Kaynakl Renklenmeler

Dis kaynakli lekelenmeler; pelikil i¢ine dahil olup leke
olusturan renkli polifenolik bilesikler nedeniyle veya leke
yapict  etkenlerin dis yiizeyinde kimyasal etki
olugturmasiyla olusmaktadirlar (2). Cocuklarda siit ve
stirekli dislenmede goriilen dis kaynakli lekelenmelerin
etiyolojisinde siklikla demir preparatlarinin kullanima,
kotii agiz hijyeni ve kromojenik bakteriler yer almaktadir.
Dislerde siyah/kahverengi, yesil, turuncu ve mavi
renklenmelere neden olan kromojenik bakteri tiirleri ile
ilgili ¢aligmalarda lekelenmeye neden olan bakteriyel
aktiviteler ile ilgili kesin kanitlara ulagilamamistir (1,3).
Klorheksidin ve setilpiridinyum kloriir gibi katyonik
antiseptiklerin  uzun siireli kullamminda da dis
yiizeylerinde sari-kahverengi lekelenmeler
gozlenmektedir. Bu lekelenmelerin nedeni anyonik gida
kromojenlerinin  absorbe edilmis katyonlar iizerine
¢okelmesi olarak belirtilmektedir (4). Renklenme
olusumunun 6niine gegilmesi igin bu ajanlarin kullanimlari
giinde 2 kez olacak sekilde 2 hafta ile sinirlandirilmalidir
(5). Demir igerikli preparatlarin siyah, bakir tuzu iceren
gargaralarin yesil, giimils nitratin gri ve potasyum
permanganatin mordan siyaha kadar farkli renklerde
metalik lekelenmelere neden oldugu bilinmektedir (4).

i¢c Kaynakh Renklenmeler

Ic kaynakli renklenmeler dis sert dokularm olusumu
esnasinda veya siirme sonrasinda leke yapict molekiillerin
mine ya da dentin dokusuna dahil olmasiyla meydana
gelen renklenmelerdir (1). Amelogenezis imperfekta,
dentinogenezis imperfekta ve dentin displazisi gibi kalitsal
hastaliklarda bu tiir renklenmeler gozlenmektedir (2).
Alkaptoniiri homogentisik asit ve iiriinlerinin birikmesiyle
stirekli diglerde kahverengi renk degisikligine neden olan,
konjenital  hiperbilirubinemi safra  pigmentlerinin
birikmesi ile sari-yesil renk degisikligine ve konjenital
eritropoetik porfiria da porfirin pigmentlerinin birikimi ile
kirmizi-kahverengi renk degisikligine neden olan
metabolik hastaliklardir (2,6). Kronik bobrek yetmezligi
gibi  sistemik  hastaliklarda ~da  hipoplazi ve
hipokalsifikasyonlar nedeniyle renklenmeler olabilecegi
bilinmektedir (1).

Tetrasiklin renklenmeleri, ila¢ kullanimina bagl dislerin
stirme Oncesi donemde etkilenmesiyle olusan i¢ kaynakli
renklenmelerdir. Tetrasiklin plasenta bariyerini gecerek
disin kalsiyumuna baglanir ve tetrasiklin-kalsiyum fosfat
kompleksine  doniisiir.  Tetrasiklin ~ molekiillerinin
oksidasyonu sonucu dislerde klinik olarak agik sari-
turuncu veya koyu gri-mavi bant seklinde renklenmeler
olusur (7). Floroziste, yiizey tabakanin altindaki
hipomineralizasyon nedeniyle olusan porozite minenin
opak goriintiisiiniin  artmasma ve translusentliginin

azalmasma neden olmaktadir. Florozis beyaz ¢izgili
goriintiiden, renklenmis delikli goriintiiye kadar degisen
formlarda ve yogunlukta olabilmektedir (8).

Sistemik bir faktor veya siit disine bagli lokal faktorlerin
etkisiyle dis ylizeyinde olusan mine hipoplazilerinde de
dislerde beyaz, sar1 veya kahverengi renklerde opasiteler
gozlenebilmektedir (6,9). Travma sonucu olusan pulpal
hemoraji ile kan pigmentleri dentin kanallar1 igerisine
gecebilmekte ve bu durum etkilenen diste baslangicta
pembe, tablonun ilerlemesi ile de kirmizi-kahverengi
renklenme goriilmesine neden olmaktadir. Pulpa nekrozu
gelisgmezse etkilenen dis rengi birkag hafta iginde ana
rengine donebilir iken; nekroz gelistigi durumlarda diste
klinik  olarak  gri-kahverengi-siyah  renklenmeler
goriilebilmektedir (6). Pulpal ya da periodontal kaynakli
rezorpsiyonlar sonucu, mine sement birlesiminde lokalize
olan pembe renkte noktasal lezyonlar da olusabilmektedir
(4).

Internalize Renklenmeler

Dis hekimligi literatiiriine yeni girmis bir terminoloji olan
internalize renklenme, dis kaynakli pigmentlerin dis
dokularini etkileyerek igsel lekelenmelere neden oldugu
renklenme tipidir (2,6). Ozellikle Mineral Trioksit Agregat
(MTA) gibi endodontik materyaller ya da 6jenol ve fenolik
bilesikler iceren kanal dolum patlar1 zaman icerisinde diste
igsel renklenmelere neden olabilmektedir (1,2).

MTA  kalsiyum  silikat yapida  hidrofilik  bir
biyomateryaldir. Yiiksek sizdirmazlik ve biyouyumluluk
ozellikleri olan bu materyal; kok ucunda apikal bariyer,
kok perforasyonlarinin  onariminda ve vital pulpa
tedavilerinde koronal bariyer olarak giiniimiizde sik¢a
kullanilmaktadir. Tim olumlu o&zelliklerine ragmen
baslangigta gri MTA olarak iiretilen bu materyalin dislerde
gri renk degisikligi yapmasi nedeni ile igerigindeki demir
oksit, magnezyum oksit ve aliiminyum oksit gibi metal
oksitler c¢ikartilmis ve beyaz MTA olarak piyasaya
stiriilmiistiir. Ancak beyaz MTA’nin da uygulanan dislerde
renklenmeye neden oldugu bilinmektedir. Bunun
nedenleri; beyaz MTA’ ’nin tozunda %9 oraninda FeO’in
kalsiyum aliiminoferrit fazinda bulunmasi ve radyoopak
bizmut oksit bulunmasidir. Bizmut oksit giiclii bir
oksitleyici ajandir ve sodyum hipokloritle reaksiyona
girerek renklenmeye neden olan karbonat bizmut
olusmasina neden olur. Dentin kollajenleriyle bizmut
oksitin etkilesimi sonucu da dentinde siyah pigmentli
¢okeltiler olugsmasi yine renklenmeyle sonuglanmaktadir
(10). Bizmut oksitin bu etkilerini elimine etmek amaciyla
radyoopaklastirici  ajan  olarak zirkonyum  oksitin
kullanildigit MTA materyalleri piyasada tanitilmistir (33).
Bunun yanisira sertlesmemis MTA  porozitelerine
eritrositlerin penetrasyonuyla materyal igeriginde renk
bozulmasi ve dentin tiibiillerinde hemoglobin artiklarinin
birikmesi de renklenmeye neden olmaktadir. MTA
uygulamasi ardindan renklenme sorununun
ger¢eklesmemesi i¢in, radyoopaklastirict ajan olarak
zirkonyum oksit veya kalsiyum tungstat iceren veya
tozunda ¢inko oksit veya aliiminyum florid i¢ceren beyaz
MTA’larin kullanilmasi 6nerilmektedir. Ayrica MTA nin
uygulanmasindan 6nce dentin tiibiillerinin bir bonding
ajan1 ile Ortiilmesiyle de renklenme sorununun
Onlenebilecegi belirtilmektedir (10,12).

Gliniimiizde dis renklenmelerinin tedavilerinde ilk
degerlendirilen yontem dis beyazlatma tedavileridir.
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Renklenmenin etiyolojisinin belirlenmesinin ardindan
uygun teknik ve ajan segimiyle estetik sonuclar elde
edilmektedir. Gelisen ftriin ¢esitliligi ve teknoloji,
beyazlatma ajanlarimin uygulanabilirligini = artirmustir.
Ancak ¢esitli olgularda yalnizca beyazlatma iglemi yeterli
kalmamakta bu islemlere ek olarak mikroabrazyon ve
rezin infiltrasyon (ICON) teknikleri de tedaviye ek olarak
uygulanmaktadir (7).

Cocuklarda Dis Renklenmeleri ve Tedavi Secenekleri
Dis Beyazlatma Tedavileri

Beyazlatma Ajanlarimn icerigi ve Etki Mekanizmasi
Giincel beyazlatma ajanlari aktif ve inaktif igeriklere
sahiptir. Aktif igerikler hidrojen peroksit, karbamid
peroksit ve sodyum perborattan olusurken; innaktif
icerikler kalinlastirict ajan, tasiyici, stirfaktan (ylizey aktif
madde), pigment, aroma ve koruyuculardan olusur.
Hidrojen peroksit diisik molekiil agirligi nedeniyle
kolayca dis dokularina difiize olabilir ayrica proteinleri de
denatiire eder. Hidrojen peroksit, dise difiize olurken,
hidroksil radikalleri, perhidroksil radikalleri, perhidroksil
anyonlar1 ve siiperoksit anyonlar1 gibi kararsiz serbest
radikaller iiretir. Bu radikaller dis minesinde inorganik
yapt arasindaki bosluklarda bulunan organik pigmentli
molekiilleri hedef alarak dis dokularindaki kromofor
molekiillerinin konjuge ¢ift baglarmi yikar. Cift baglarin
yikimui ile, daha kii¢tiik, daha az yogun pigmentli bilesenler
olusur. Bu durum 1s1k altinda kromofor molekiillerinin
absorpsiyon spektrumunda kayma ile sonuglanir ve dis
dokular1 daha agik renkte goriilir (13). Beyazlatma
isleminin genel olarak yaklasik 1 ile 3 yillik kaliciligt
vardir ancak bu durum renklenmenin tipine gore
degiskenlik gostermektedir (3).

Dis Beyazlatma Teknikleri

Vital Dig Beyazlatma Tedavisi:

Vital dis beyazlatma teknikleri tek baslarina
uygulanabilecegi gibi Dbirka¢ teknik birlikte de
uygulanabilir. Genellikle, hekim kontroliinde

uygulandiginda giivenli bir tedavi seklidir. Tedavinin
klinik ortamda m1 yoksa evde mi uygulanacaginin karari
hekim tarafindan verilmelidir (8).

Market  drtinleri  (over the counter-OTC) ile
beyazlatma: Dis hekiminin go6zetiminde olmadan,
dogrudan tiiketicinin kullanimina sunulan triinlerdir (14).
OTC dirlinlerinin beyazlatici ajan igerikleri ve oranlari
Amerikan Gida ve Ilag Dairesi tarafindan diizenlenmedigi
igin giivenilirlikleri halen tartismahdir (13). OTC fiiriin
smiflarindan ilki dis macunlaridir. Beyazlatici  dis

macunlart digler iizerindeki yiizeyel renklenmeleri
icerdikleri asindirici partikdiller sayesinde
uzaklastirirlar.  Macunlar  ¢esitli  enzimler, aliimina,

dikalsiyum fosfat dihidrat ve silika igerirler. Enzimler
biyolojik filmdeki organik molekiilleri yikma 6zelligine
sahip iken silika macun igerigindeki asindirici
partikiillerdir. Piyasada az sayida karbamid peroksit ve
hidrojen peroksit iceren macunlar da bulunmasina karsin
bunlarin kullanimi yaygin degildir (8). Ayrica giiniimiizde
nano-hidroksiapatit igerikli dis macunlarinin ticari olarak
temin edilebilen beyazlatici dis macunlarina benzer
beyazlatma etkinligine sahip olduklar1 bilinmektedir (15).
Beyazlatict  gargaralarin  igeriginde, kromojenlerle
reaksiyona girmesi i¢in diisiikk konsantrasyonda hidrojen
peroksit (%1-4) gibi oksijen kaynaklari bulunur. Sodyum
hekzametafosfat ise yeniden renklenmeyi onlemek igin

kullanilir. Dis renginde 1 veya 2 tonluk beyazlatici etki
gérmek i¢in gargaranin en az 3 ay siire ile kullanilmasi
Onerilir (8,16). Dis ipleri agindirici partikiil olarak silika
igerirler ve etkileri subgingival ve interproksimal alanlarda
goriiliir. Beyazlatici bantlar ise, 1980'lerin sonlarinda
kullanima sunulmustur. Dislerin bukkal yiizeylerine
uyacak sekilde sekillendirilmis plastik bantlar iizerinde
ince bir peroksit jel tabakasindan olusurlar. Bantlar %5-15
konsantrasyonda hidrojen peroksit igerirler (16,17).
Bantlarla ilgili yapilan ¢aligmalarin yetersiz sayida olmasi
ve ¢ogunlukla iiretici firmalarin destegiyle diizenlenmis
olmas1 nedeni ile giivenilirlikleri tartigmalidir (14). Buna
kargin diger OTC iiriinleri ile kiyaslandiginda beyazlatici
bantlarin dis yiizeyindeki beyazlatma etkileri daha yiiksek
bulunmustur.  Bunun  nedeninin  daha  yiiksek
konsantrasyonda hidrojen peroksit ile dis yiizeyinin daha
uzun siire kontakta kalmasidir (18).

Hekim kontroliinde ev tipi beyazlatma: Bu teknik temel
olarak karbamid peroksit jel ve hasta agzina uygun
hazirlanmis bir plaktan olusur. Tedavi protokoli hasta
tarafindan evde hekimin dnerdigi talimatlar dogrultusunda
uygulanir (19). Ik kez 1989’da Haywood ve Heymann
tarafindan tamimlanan ev tipi beyazlatmada hidrojen
peroksid ve  karbamid  peroksid ¢ok  farkli
konsantrasyonlarda kullanilmaktadir. Orijinal ev tipi
beyazlatma ajanlar1 %10’luk karbamid peroksid, %3,5’lik
hidrojen peroksid ve %6,5’lik {ire ajanlarindan
olusmaktadir. Ure, hidrojen peroksidin salimmim
yavaglatmakta ve beyazlatma ajanina daha uzun bir raf
omrii kazandirmaktadir (14). Avrupa Tiiketici Uriinleri
Komisyonu 2007’de yaymlanan rapor ile ev tipi
beyazlatma ajanlarindaki hidrojen peroksit oraninin %6 ile
smirlandirildigim bildirmistir. 2011 yilinda ise %0,1 ile
%6 arasindaki hidrojen peroksit kullaniminin 18 yas alti

cocuklarda  smirlandirildigt  yayinlanmistir.  Ancak
giiniimiizde ¢ocuk dis hekimliginde hafif ve orta dereceli
florozis olgularinda mikroabrazyon sonrasi hekim

kontrolli ev tipi beyazlatma tedavisinin Onerildigi
caligmalar mevcuttur (19). Son yillarda, hastaya 6zel plak
hazirlanma agsamasinin ortadan kalktigi {ist ve alt ¢ene icin
ayr1 hazirlanmis esnek plaklar ve %6 hidrojen peroksit
icerikli beyazlatict jelin birlikte bulundugu kitler de
hastalarin  kullanimlarina sunulmaktadir (Opalescence
Go™, Ultradent, Utah, ABD).

Ofis tipi beyazlatma: Bu teknikte %25-40 oraninda
hidrojen peroksit iceren yiiksek konsantrasyonda dis
beyazlatma ajanlart kullanilir. Dis hekimi iglem boyunca
tam kontrole sahiptir ve istenen etki elde edildiginde islemi
durdurabilir. Islem sirasinda, yumusak dokular rubber dam
veya 1sikla polimerize olan dis eti koruyucular: ile
korunduktan sonra giilme alaninda yer alan dislere
beyazlatma ajan1 uygulanir. Uygulanan ajanmin
talimatlarina gore peroksit 1s1 veya 1sikla aktive edilir veya

aktive  edilmeden de uygulanan preperatlar
kullanilabilmektedir  (3,13). Belirgin bant tarzinda
olmayan orta siddette tetrasiklin renklenmelerinin

tedavisinde, orta siddette florozis tedavisinde ve skleroze
olmus pulpa odasi ile kok kanallarina sahip tek dislerin
beyazlatma tedavilerinde bu teknik tercih edilebilmektedir
(19). Giiniimiizde kendi 151k cihazi ve beyazlatici ajani ile
birlikte kullanimi Onerilen farkli ‘is1k aktivasyonlu dis
beyazlatma’ sistemleri bulunmaktadir. Philips Zoom/
Philips Zoom White Speed™ (Philips Oral Healthcare,
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Los Angeles, CA, USA) bu sistemlerin 6nemli
drneklerindendir. Flash™ (Whitesmile Gmbh, Birkenau,
Almanya) ise 151k aktivasyonu ile ofis tipi beyazlatma
islemine ek ev tipi devam kiti ve hassasiyet giderici dis
macununun birlikte bulundugu farkli bir sistemdir.
Devital Dis Beyazlatma Tedavisi (Walking Bleaching)
Devital dis beyazlatma tedavisi dort farkli teknik ile
gergeklestirilebilmektedir. Bunlar; walking beyazlatma,
modifiye walking beyazlatma, devital power beyazlatma
ve igsel/digsal beyazlatma olarak adlandirilmaktadir.
Walking beyazlatma ilk olarak 1961°de Spasser tarafindan
tanitilmigtir.  Bu  teknikte sodyum perborat su ile
karistirllarak macun formunda, etkilenmis disin giris
kavitesine yerlestirilir; istenilen beyazlik seviyesine kadar
araliklarla islem yenilenir. Walking beyazlatma sodyum
perboratin %30 oraninda hidrojen peroksit ile
karistirilmast ve pulpa odasinda bir hafta bekletilmesi
seklinde modifiye edilmistir (13,14,20). Devital power
beyazlatmada ise; %30-35’lik konsantrasyondaki hidrojen
peroksit jel pulpa odasina yerlestirilir 1s1 veya 151K ile
aktive edilir ve sicaklik bes dakika boyunca 50-60°C
arasinda sabit tutulduktan sonra dis 5 dakika sogumaya
birakilir. Daha sonra jel giris kavitesinden uzaklastirilir,
kavite  kurutulur ve ek seans  gerekliliginin
degerlendirilebilmesi i¢in 2 hafta beklenir. Bu siire
boyunca walking beyazlatma teknigi kullanilabilir.
Icsel/digsal beyazlatma ise nekrotik dislerin pulpa
odalarina beyazlatici ajan uygulanmasi ile es zamanl
olarak hekim kontrollii ev tipi beyazlatma tekniginin
birlikte uygulanmasidir (13). Endodontik tedavili bir disin
beyazlatilmasinin endike olmasi i¢in kanal dolgusunun iyi
bir tikama saglamis olmasi ve disin semptomsuz olmasi
gerekmektedir. Kok ucunda radyolusensi varsa disin takip
edilerek lezyonun iyilesme siireci kontrol edilmelidir. Her
durumda kok kanal dolgu maddesinin iizeri beyazlatma
ajaninin  kok kanalina ve periodontal alana sizmasini
engellemek amaciyla bir kaide materyali ile
kapatiimalidir. Islem sirasinda periodontal doku ile komsu
dis dokularinin korunmasi amactyla rubber dam
izolasyonu ile ¢aligtlmalidir (19).

Beyazlatma Tedavilerinin Yan Etkileri

Yumusak Dokuya Etkileri:

Beyazlatma ajanlarmin oral yumusak dokulara kiigiik
miktarlarda dahi temas1 kimyasal yaniklara neden olabilir.
Bu temas kisa siireli olursa, dokunun beyazlamasi seklinde
goriiliir daha uzun siireli ve yogun temaslarda ise dokuda
derin ilserasyonlar olusabilir (14).

Sistemik etkileri:

Ev tipi beyazlatma sistemleri, hekim kontrolii disinda
gergeklestirildigi igin olas1 yan etki goriilme ihtimali daha
fazladir. Nadir de olsa, hastalar tedavi sonras1 damak ve
bogazda yanma, mide veya bagirsaklarda kiigiik
rahatsizliklar gibi  gastrointestinal mukozal tahrig
sikayetleri bildirmislerdir (13).

Renklesmenin tekrarlamasi:

Beyazlatilmis dislerde zamanla goriilen renk degisimi
disteki mineral igerigi ve su artisina baghdir. Ayrica
asiditesi fazla olan beyazlatma ajanlarinin kullanimiyla,
beyazlatma sonras1 mine mikro sertliginde ve elastisite
modiiliinde azalma; ylizey pirizliliigiinde ise artig
meydana gelir. Bu pirizlilik artisi da dis kaynakli
renklenmelere uygun bir ortam olusmasina neden olabilir
(14).

Dis Hassasiyeti Uzerine Etkileri:

Dis beyazlatma tedavisi sonrasi en sik goriilen klinik yan
etki dis hassasiyetidir. Bu yan etki, genel olarak hafif ve
gecici bir agridir ancak; hastalarda belirgin rahatsizlik
hissi olusturabilir (21). Sinir uyarimini azaltan potasyum
tuzlarinin beyazlatma ajanlarina ilavesi ile benzer estetik
sonuglarla, hassasiyetin siddeti azaltilabilir. Potasyum
nitrat ve sodyum florid, yasanan dis hassasiyeti
sikayetinde uyari azaltici olarak beyazlatma ajanlar1 iginde
kullanilabilecegi  gibi  beyazlatma Oncesinde de
uygulanabilir. Tedavi sonras1 nano-hidroksiapatit igerikli
preparatlar mine dokusunun onarimini saglayarak
hassasiyetin siddetini azaltmaya yardimci olabilir (22).
Servikal Eksternal Kok Rezorbsiyonu:

Literatiirde sikligt %1 ile %13 arasinda degiskenlik
gosteren servikal eksternal kok rezorbsiyonlari, devital dis
beyazlatma tekniginde beyazlatma ajaninin periodontal
aralia sizarak, inflamasyon olusturmasi ile baglar.
Inflamasyon da kok yiizeyinde rezorbsiyona neden olur
(20). Yiiksek konsantrasyonlu hidrojen peroksit kullanima,
servikal tikamanin yetersiz olmasi, 1s1 ile aktivasyon,
servikal bolgede kole defekti nedeniyle dentinin ince
kalmasi; servikal rezorbsiyon gelisme riskini arttiran
faktorlerdir. Diisiik konsantrasyonlu karbamid peroksitle
yapilan walking beyazlatma tekniginde ise bu riskin
oldukca diisiik oldugu belirtilmistir. Sodyum perborat
beyazlatma etkinligi daha yavas olsa da devital dis
beyazlatma tedavilerinde daha giivenli bir ajandir (3,8).
Ayrica beyazlatma tedavisi sonrasi pulpa odasinda
kalsiyum hidroksit ile serum karisimiyla hazirlanmis bir
patin bekletilmesi rezorbsiyon riskini azaltmaktadir (3).
Mine Dokusu Uzerine Etkileri:

Beyazlatma tedavisi dis minesinde temel olarak ii¢ etki
yaratmaktadir.  Bunlar;  mineral  kaybi,  yiizey
morfolojisinde degisiklikler ve ylizey mikrosertliginde
azalmadir. Beyazlatma ajam1  uygulanmasiyla dis
minesinde mineral kaybt meydana gelmektedir. Ancak bu
kayip tiikiiriigiin remineralize edici etkisiyle gdzardi
edilebilecek diizeydedir ve geri doniisiilebilir oldugu
belirtilmistir. Yiizey morfolojisinde goriilen degisiklikler
ise kullanilan beyazlatma ajanina gore farklilik
gostermektedir (23). Beyazlatma ajanlar1 mine sertligini,
kirilma direncini ve elastisite modiiliinii de diisiirmektedir.
Bu disis ajan igerigindeki  hidrojen  peroksit
konsantrasyonundan, ekspoz zamanindan ve pH’tan
bagimsiz olarak meydana gelir. Bu nedenle elastisite
modiilii ve sertlikteki azalmanin mine protein
tabakasindaki hasara bagli oldugu disiiniilmektedir.
Karbamid peroksit  igerigindeki  {ire  protein
denatiirasyonundan sorumlu bilesen olarak kabul edilir
(8).

Suresh ve arkadaglar1 (24) 2020 yilinda, farkli beyazlatma
prosediirlerinin  mine mineral igerigi ve yiizey
morfolojisindeki  degisimlerini  taramali  elektoron
mikroskopu (SEM) kullanarak degerlendirdikleri bir
calisma yaymlamuslardir. 1ki kontrol grubu ve ii¢ deney
grubu olarak smiflandirdiklar1 anterior siirekli dis mine
ylizey Orneklerinden, grup I pozitif kontrol grubudur ve
herhangi bir islem uygulanmamustir. Negatif kontrol grubu
olan ikinci gruba %37’lik fosforik asit 30 sn siire ile
uygulanmugtir. Grup III’e %35 hidrojen peroksit, grup
IV’e %37,5 hidrojen peroksit LED ile aktive edilerek, grup
V’e %45 hidrojen peroksit LASER sistem ile aktive

Saglik Bilimlerinde Deger 2023; 13(2): 282-290 285



YAZIR KAVAN ve GUVEN

edilerek uygulanmistir. Bu ¢aligma sonucunda beyazlatma
Oncesi ve sonrasi fosfor seviyelerinde onemli bir fark
goriilmemis ancak LASER ve LED 15181 ile aktive edilen
beyazlatma sonrasinda kalsiyum seviyelerinde artig
gozlemlenmistir. SEM gozlemleri sonucunda ise, en
yiiksek yiizey degisikligi gézlenen grup kimyasal olarak
aktiflestirilmis beyazlatma prosediirii uygulanan grup III
olmustur.

Pulpa Dokusuna Etkileri:

Dentin pulpa kompleksinin beyazlatma ajanlarindan
etkilenme riski hidrojen peroksit ve monomerlerinin mine
ve dentin dokusundan gecebilirligine baghdir. Ajan
icindeki hidrojen peroksit konsantrasyonu ve ajanin
uygulama siiresi arttikca diflizyonu da artmaktadir.
Hidrojen peroksit kaynakli serbest radikaller canli pulpa
hiicrelerinde  oksidatif stres olusturur. Bu stresin
olusturabilecegi pulpal hasardan korunmak i¢in pulpa
hiicrelerinden de peroksidaz ve katalaz gibi endojenoz
antioksidanlar salinir. Hidrojen peroksitin pulpa iizerine
sitotoksik etkisi kanitlanmig olsa da, canli pulpa
hiicrelerinin  bu etkiyi durdurma ve odontoblastik
farklilasmay1 baglatmada yeterli oldugu bildirilmistir (14).
Restoratif Materyaller Uzerine Etkileri:

Dis beyazlatmanin restoratif materyaller tiizerindeki
olumsuz etkileri dogrudan saglik riskleri olarak goriilmese
de sonuglar1 restorasyonun kalitesi ve uzun omirliligi
acisindan dnemlidir. Cok sayida ¢alismada dis beyazlatma
tedavilerinin restorasyon yiizey piriizliliigiinde artma,
catlak gelisimi, marjinal bozulma, metalik iyonlarin
salinimi ve dig-restorasyon baglanma dayaniminda azalma
gibi restoratif materyallerin fiziksel ve kimyasal
ozelliklerinde olumsuz etkilere yol agtigi bildirilmistir
(23). Beyazlatma tedavisi sonrasi1 kompozitin baglanma
dayanimindaki azalmanin nedeni hidrojen peroksitin artik
oksijen ve peroksit Uriinlerinin asitlenmis mine ve dentin
ylizeyinde rezin tag olusumunu engellemesi olarak
aciklanmaktadir. Kompozit restorasyonlarin uygulanmasi
icin beyazlatma tedavisi sonrast en az bir hafta
beklenilmesi Onerilmektedir (3). Pathak ve arkadaslar
(25), farkli beyazlatma ajanlar1 uyguladiklari mine
ylizeylerinin sodyum askorbat hidrojel uygulamasi
ardindan kompozit ile makaslama baglanma dayanimlarini
karsilagtirmiglardir.  Farkli  konsantrasyonlarda  ve
aktivasyon sistemleriyle uyguladiklart  beyazlatma
ajanlarinin ardindan premolar dislerden elden edilen mine
yiizey Orneklerine antioksidan sodyum askorbat hidrojel
uygulanmistir. Bu uygulama ile beyazlatma ajanlarindan
salian artik serbest radikallerin neden oldugu baglanma
dayanimi  azaltict  etkinin  Oniine  gegilebilecegi
Ongoriilmiistiir. Sonug olarak bu antioksidan hidrojel
kullaniminin kompozit makaslama baglanma dayanimim
arttirdig1 bildirilmistir. Aseton bazli ve etanol bazli iki
farkli bonding ajaninin da karsilagtirildigi bu ¢alismada
solvent olarak aseton iceren gruba ait Orneklerde
makaslama baglanma dayanimi daha yiiksek bulunmustur.
Cocuk Dis Hekimligi ve Dis Beyazlatma Tedavileri
2019 yilinda Amerikan Cocuk Dis Hekimleri Birligi
(American Association of Pediatric Dentistry-AAPD)
¢ocuk ve ergen hastalarda estetik kaygilarla beraber dis
beyazlatma tedavilerine yonelik talebin artmasi sonucu;
sit ve strekli dislerde vital-devital dis beyazlatma
endikasyonlari, etkinligi ve giivenligine iliskin bir rehber
yayimnlamistir. AAPD  ergenlik doneminde siirekli

dislenmede ebeveyni onayli ve dis hekimi kontrollii vital
ve devital dis beyazlatma tedavilerinin uygulanabilirligini
bu rehber ile tamimlamigtir. Hidroksil grubundan serbest
radikal salinimin olast yan etkilerini 6nlemek igin
beyazlatma ajani igerigindeki hidrojen peroksit/karbamid
peroksit konsantrasyonunun olabildigince diisiik se¢ilmesi
gerektigi vurgulanmistir. Karigik dislenme doneminde siit
ve siirekli disler arasinda mine kalinliklarinin farkli olmasi
nedeniyle tiim ark beyazlatma oOnerilmemektedir. Siit
anterior dislerin  beyazlatilma tedavisi sirasinda,
intramedullar enflamasyon ile siirekli dis germinde
meydana gelebilecek gelisimsel bozukluklar nedeniyle
daha dikkatli olunmasi gerektigi belirtilmistir (26).

Aynt yil Avrupa Pediatrik Dis Hekimleri Akademisi
(European Academy of Paediatric Dentistry-EAPD) 24
farkli iilkeden 110 dis hekiminin katildigi, hekimlerin
cocuklarda dis beyazlatma tedavilerine yaklasimlarryla
iligkili toplam 13 soruluk bir anketin sonuglarini iceren
rapor yayinlamiglardir. Katilimeilarm %68 (n=74)’1
cocuklarda beyazlatma tedavileri uygulamadiklarini
bildirmislerdir. Bu hekimlerin bir kismi opasiteler dahil
mevcut lekelenmelerin tedavisinde invaziv ydntemler
kullandigini belirtirken, diger katilimcilar % 0,1°den fazla
hidrojen peroksit salan ajanlarin olasi yan etkilerinden
tereddiitleri nedeniyle 18 yas alt1 cocuklarda beyazlatma
tedavilerini uygulamadiklarin1  belirtmislerdir. Ancak
giiniimiizde okul dncesi ¢ag dahil olmak iizere cocuklarda
estetik kaygi oldukg¢a artmistir. Ayrica ailelerin ¢ocugun
yasayacag1 0zgiliven eksikligi, giilimsememe veya sosyal
yasantilarinda  karsilasabilecekleri olasi problemlere
onlem almak amaciyla klinik olarak beyazlatma
endikasyonu olan g¢ocuklarda, bu tedaviye olan talebin
artmasina neden olmustur. Yayinlanan anket sonuglarinda
beyazlatma tedavileri uygulayan hekimlerde ise en biiylik
etkenin ¢ocugun sosyal yasantisi ve ebeveynlerin talepleri

oldugunu bildirmisglerdir. Hekimler diigiik
konstantrasyonda (%10) karbamid peroksit igeren
preparatlar tercih ettiklerini, siit dislerine islem

uygulamadiklarint ve genelde 2 hafta siire ile hekim
kontrollii ev tipi beyazlatma sistemlerini tercih ettiklerini
belirtmiglerdir. Sonug¢ olarak, bu caligma ile Avrupa'da
¢ocuklarin dis anomalilerinin tedavisinde hekimlerin
uyguladiklari tedaviler arasinda biiyiik farkliliklar oldugu
gorilmiistiir. Beyazlatma tedavilerinin tercih
edilmemesinde, olasi yan etkiler ve kisisel inanglarin etkili
oldugu belirtilmistir (27).

2021 yilinda ise Griffitths ve Parekh, vital dis beyazlatma
tedavilerine iliskin EAPD’de bir yonerge yayinlamiglardir.
Dis beyazlatma tedavilerine iliskin 115 makalenin
degerlendirildigi bu raporda yalnizca 3 makale ¢ocuklarda
dis beyazlatma tedavilerine iligkin sonuglar igcermekte
ancak bunlar da hasta memnuniyetine ait parametreleri
degerlendirmemektedir. Bu raporda yazarlar, dis
beyazlatma tedavilerinin endikasyonlari, kisa ve uzun
donem klinik etkileri ile ¢ocuklarda kullanimina iligkin

kanit  derecesi  yiiksek yeterli sayida ¢alisma
bulunmamasmna karsin, AAPD’nin 2019 yilinda
yayinladigt rapor dahilinde de, ¢ocuklarda hekim

gozetiminde ve ofis ortaminda beyazlatma tedavilerinin
uygulanabilecegini bildirmiglerdir. Cocuklarin beyazlatici
ajan igerikli kozmetik {iriinleri bilingsizce kullanim riskleri
g0z Oniine almarak bu tedavilerin hekimlerce yapilmasi
gerekliligini vurgulamiglardir (28).

Saglik Bilimlerinde Deger 2023; 13(2): 282-290 286



YAZIR KAVAN ve GUVEN

Greenwall-Cohen ve arkadaslar1 (29) Ingiltere Genel Dis
Hekimligi Kurulunda (Genereal Dental Council-GDC)
hidrojen peroksit iceren iiriinler ile ilgili kararm ‘% 0,1 ile
% 6 arasinda hidrojen peroksit igeren veya salinimi olan
iiriinler, var olan hastalig1 tedavi etme veya 6nleme amacli
oldugu durumlar disinda, 18 yasin altindaki kisilerde
kullanilamaz’ seklinde diizenlenmesi ardindan 18 yas alt1
¢ocuklarda dis beyazlatma tedavilerine iligkin bir ¢aligma
yayinlamiglardir. Bu raporda 18 yas alti dis beyazlatma
tedavisi endikasyonlari; siddetli ve orta dereceli renk
degisiklikleri, mine defektleri (amelogenezis imperfekta,
idiopatik  opasiteler, hipomineralizasyonlar), beyaz
lezyonlar, kahverengi-turuncu-sar1 renklenmeler, koronal
defektler, molar insizér hipomineralizasyonu, dental
bulgular1 olan bazi herediter ve sistemik hastaliklar ile
travmatik disler olarak belirtilmistir. Bu hastalarda dis

beyazlatma tedavilerinin gerekliligi ve aciliyetinin
belirlenmesinde dikkat edilmesi gereken maddeler
bildirilmistir. Renklenmenin siddeti, dis iizerinde

kapladigi alan, renk tonu ve c¢ocugu psikolojik olarak
etkilemesine gore tedavi kararlarini vermislerdir. Florozis,
perikimati renklenmesi, beyaz lezyonlu disler, az1 kesici
hipomineralizasyonu, amelogenezis imperfekta ve travma
Oykiisi olan santral dise uyguladiklar1 beyazlatma
tedavilerinde 6nemli degisiklikler yapmislardir. %10’luk
karbamid peroksit iceren ajanlar ile kontrollii ev tipi
beyazlatma tedavileri yapilan c¢ocuklarda 0,35 mm
yumusak akrilikten ajan icin ek rezervuar bosluklar
olmayan beyazlatma plaklarini kullanmislardir. Bu
plaklar1 yalnizca tedavi uygulanacak dise uygun olarak
sekillendirerek de izole tek dis renklenme tedavilerinde
protokollerini tamamlamislardir. Plak kullanimi ebeveyn
kontrolinde minimum iki saat olarak belirlenmis,
maksimum beyazlatma etkisi igin gece kullanimi
Onerilmistir.

Bacaksiz ve arkadaslar1 (30) yaslar1 13 ile 18 arasinda
degisen ¢ocuk hastalara uyguladiklart iki farkli ofis tipi
vital beyazlatma sistemlerinin 12 ay takipli sonuglarini
degerlendirdikleri bir ¢aligma yayinlamislardir. Birinci
gruba %25 hidrojen peroksit salinimi olan UV 151k kaynag1
ile ‘Zoom 2 (Discus Dental, ABD)’ uygulanirken, ikinci
gruba %36 hidrojen peroksit salinimi olan LED 1s1k
kaynagiyla 15’er dakikalik seanslarla toplam ii¢ kez olacak
sekilde ‘Beaming White (Beaming White, ABD)’
uygulanmustir. Islemden 48 saat,1 ay, 6 ay ve 12 ay sonra
renk degisiklikleri spektrometre ile degerlendirilmistir.
Sonu¢ olarak, her iki grupta da dis renginin temel
tonlarinda beyazlama goriilmiis ve renk tonu degisimlerine
iligkin anlamli bir fark bulunamamistir. Ancak diisiik
konsantrasyonlu ajan/ultraviyole 1sik sistemi (Zoom 2,
Discus Dental, ABD) ile beyazlatma yapilan tedavi
grubunda 6 aylik ve 12 ayhk takip Olgiimlerinde
beyazlatma Oncesi ilk renk tonu ile aralarinda anlamli bir
fark bulunmamuig; beyazlatma etkisinin yalnizca 48 saat ve
1 ay sonra yapilan Ol¢limlerde anlaml bir fark yarattigi
bildirilmistir. Her iki grupta da tedavi sonrasi siddetli dis
hassasiyeti sikayeti bildirilmemistir.

Rogers ve arkadaslar1 (31), 13 yasinda hipomature tip
amelogenezis imperfekta tanili kiz hastanin tedavi
stirecine ait bir olgu raporu yaymnlamislardir. 11,12 ve 13
numarali dislere %6,6 konsantrasyonda hidroklorik asit ile
mikroabrazyon tedavisi uyguladiklari hastanin ertesi giin
ilgili dislerde turuncu renklenme sikayeti ile klinige

bagvurdugunu bildirmislerdir. Mikroabrazyon sonrasi
hemen domatesli pizza yenmis olmasi bu ekstrensek
renklenmeye neden olmus ve yazarlar bu olguda ev tipi
vital beyazlatma tedavisi uygulama karari almiglardir.
%16 konsantrasyonda karbamid peroksit iceren ajan 1
hafta beyazlatma plagi ile gece boyunca hastaya
kullandirilmistir. ikinci hafta hazirlanan farkli bir plakla
21,22 ve 23 numarali disler de beyazlatma tedavisine dahil
edilmistir. Tedavi sonrast olugan ekstrensek renklenmeye
ait bulgular kaybolmus ancak hastaya daha iyi estetik
goriiniim kazandirilmak amaciyla kompozit restorasyonlar
uygulanmigtir.

Triphati ve arkadaslar1 (32) 21 numarali diste rejeneratif
endodontik tedavi prosediirii sonrasi olusan renklenme ve
tedavisi ile ilgili bir olgu raporu yayinlamislardir. Yazarlar
piht1 {izerine beyaz MTA olarak ProRoot MTA (Dentsply,
Tulsa, OK, ABD) uyguladiklari1 ve 9 ay sonraki
kontrollerde ilgili diste gri renkte lekelenme meydana
geldigini bildirmislerdir. Periapikal iyilesmenin devam
ettigi 21 numaral disin renklenme tedavisi igin devital
beyazlatma prosediirinii  uygulamiglardir.  Sodyum
perborat serum fizyolojik ile pat haline getirilmis giris
kavitesine uygulanmigs ve 2 hafta sonra hasta kontrole
cagirilnustir. Istenen beyazlama elde edilene kadar isleme
devam edilmis ve restorasyon kompozit ile
tamamlanmustir.

Choi ve arkadaglar1 (12) 5 farkli grup altinda ProRoot
MTA (Dentsply, Tulsa, OK, ABD) ve RetroMTA
(BioMTA, Seul, Giiney Kore)’larin diste meydana
getirdigi renklenmeleri kavitelerin dentin bonding ajanlar1
ile ortiilmesiyle de birlikte degerlendirmislerdir. 12 hafta
sonunda ProRoot MTA (Dentsply, Tulsa, OK, ABD)
uygulanan gruptaki renklenme miktarinin RetroMTA
(BioMTA, Seul, Giiney Kore) grubundan daha fazla
oldugu bildirilmistir. ProRoot MTA (Dentsply, Tulsa, OK,
ABD) uygulanmadan once dentin tiibiillerinin bonding
ajantyla ortiildiigi grup ile bonding ajan uygulanmayan
grup Kkarsilagtirildiginda ise bonding ajani uygulanan
grupta daha az renk degisikligi goriilmiistiir. Tim gruplar
arasinda ise en az renk degisikligi RetroMTA (BioMTA,
Seul, Giiney Kore) uygulamasi dncesi dentin bonding ajani
uygulanan grupta bildirilmistir. 12 haftalik renk
degisikliklerinden sonra 3 hafta devital beyazlatma
tedavisi uygulanan 6rneklerin baslangi¢ renk degerleri ile
tedavi sonrast degerler arasinda en bilyiik fark bonding
ajan uygulanmayan ProRoot MTA (Dentsply, Tulsa, OK,
ABD) grubunda gozlemlenmistir.

Khedmat ve arkadaslar1 (33) ise 2021 yilinda devital
beyazlatma tedavisi dncesi renklenmeye sebep olan MTA

bariyerinin beyazlatma tedavisi i¢in uzaklastirilip
uzaklastirilmamasinin =~ dis  beyazlamasina  etkisini
degerlendirdikleri ~ bir  ¢alijma  yayimnlamislardir.

Orneklerde 3mm kalinliginda OrthoMTA(BioMTA, Seul,
Kore) mine sement siirmin Imm altinda olacak sekilde
kaviteye yerlestirilmis ve kompozit restorasyonlar:
yapilmustir. Ornekler 3 aylik agiz i¢i kosullarda kullaninu
taklit edecek yaslandirma prosediiriinde 75 saat
bekletilmistir. Ardindan I. Grupta 2 mm MTA kaldirilip
cam iyonomer siman kaide materyali olarak kullanilip
iizerine beyazlatic1 ajan uygulanmus, II. Grupta ise direk
MTA lizerine yine aym beyazlatici ajan olan %37
karbamid peroksit jel uygulanmistir. Beyazlatma islemi 6
giin ara ile 5 kez uygulanarak her islem sonrasi da renk

Saglik Bilimlerinde Deger 2023; 13(2): 282-290 287



YAZIR KAVAN ve GUVEN

Olclimleri yapilmistir. Renk degisikliklerinin
karsilagtirmas1 baslangic, MTA uygulanmasi sonrasi,
MTA’nin parsiyel ¢ikarilmast Oncesi ve sonrasi ile
beyazlatma tedavileri sonrast olmak tizere 5 farkli
asamada yapilmig. Tim degerlendirmeler sonucunda
beyazlatma tedavisi oncesi MTA uzaklasgtirilmasinin renk
degisikliginde fark yaratmadigi ancak uygulanan
beyazlatma sayisinin MTA’nin  uzaklastirilmasi ile
azaldigini belirtmislerdir.

Mikroabrazyon Yoéntemi

Mikroabrazyon, yiizeyel mine tabakasinin bir miktar
uzaklastirilmasidir; asindirici ve asitbirlesim igermekte
olup pomza ve su ile yapilan polisaj protokoliine benzer
sekilde uygulanmaktadir. Islemlerden &nce etkilenen
disler mutlaka izole edilmelidir. Florozis, postortodontik
demineralizasyon, enfeksiyon veya travmaya bagh
lokalize hipoplazili disler ile renk degisikliginin dis mine
tabakasiyla sinirli oldugu idiyopatik hipoplazili dislerin
tedavilerinde mikroabrazyon yontemi tercih
edilebilmektedir  (34). Uygulama sayisi, minenin
renklenme siddetine gore degigmektedir. Klinik siireyi
azaltmak i¢in etkilenme siddetine gore, ince konik elmas
frez ile etkilenen alan asindirilarak diizenlenebilmekte
ancak bu islem minede makro azalmalara neden
olmaktadir. Islem sonras1, mikroabrazyon uygulannms dis
ylizeyi diskler ile polisajlanmalidir. Polisaj macunu veya
florlu macunlar 6zellikle sodyum florid jel uygulamasi,
remineralizasyon siireci i¢in mikroabrazyon sonrasi sik¢a
Onerilmektedir (35).

Sundfeld ve arkadaglar1 (36) florozisten siddetli derecede
etkilenmig digleri bulunan hastalarina uyguladiklari tedavi
protokoliine iligkin bir olgu raporu yayinlamislardir.
Tedaviye oncelikle elmas frez ile makroabrazyon yontemi
uygulayarak renklenmis dig florotik tabakayi agindirarak
baslamislardir. Ardindan %6,6°1lik hidroklorik asit i¢eren
mikroabrazyon pati rubber-dam izolasyonu altinda
uygulanmistir. Son olarak %10 karbamid peroksit igeren
beyazlatma ajani ile 42 giin boyunca giinde 2 saat
kullanimlt ev tipi beyazlatma protokolii uygulanmstir.
Sonu¢ olarak siddetli dental florozisi olan hastalarda
estetik iyilestirme saglanmig, mikroabrazyon ve dis
beyazlatma tedavileri bu hastalar i¢in bir tedavi protokolii
olarak tanitilmistir.

Costa ve arkadaglar1 (37) ise 15 yasindaki hastalarmin
hipomineralize santral disine uyguladiklari mikroabrazyon
ardindan dis beyazlatma tedavisi protokollerinin 3 yillik
takip sonuglarimi yayinlamiglardir. Mine yiizeyinde
hipoplazik alanlara Opalusture (Ultradent, Utah, ABD)
mikroabrazyon kitinin uygulanmasimin hemen ardindan
%06 karbamid peroksit igeren beyazlatma ajanini hipoplazi
disinda kalan alanlara uygulamis, 30 dakikalik seans
siresince  LED ve LAZER i1sik sistemi ile aktive
etmiglerdir. Seans sonunda %35 potasyum nitrat ve %2
sodyum florid igeren pat ile ilgili dislerin cilas1 yapilmstir.
3 yilik kontrol sonunda tedavi edilen dislerde renk
degisikliginde  rekiirrens  gdzlenmedigi, hassasiyet
sikayetinin olmadig1 ve hasta memnuniyetinin saglandig:
bildirilmistir.

Rezin infiltrasyon Sistemi

Mikro-invaziv teknoloji olarak da tanimlanan rezin
infiltrasyon sistemi (Icon®, DMG, Hamburg, Almanya),
saglikli dis yapisinda madde kayb1 olmadan ve asindirma
yapilmadan mineyi stabilize ederek doldurmak olarak

tanimlanmaktadir. Sabit ortodontik tedavi sonrasi olusan
beyaz nokta lezyonlar1 ve kavitesiz baslangic cliriik
lezyonlarinin tedavisi i¢in Almanya'da gelistirilen bu
sistem; mine lezyonunun poroziteleri icerisine, diisiik
viskoziteli rezinin infiltrasyonudur. Ayrica bu teknik,
mikroabrazyonun yeterli olmadigi derin renklenme
goriilen olgularda kullanilabilmektedir. Rezin infiltrasyon
sistemi non-invaziv restoratif yaklasima bir alternatif
olmaktadir. Rezin infiltrasyon sistemi {i¢ asamada
uygulanmaktadir. Birinci basamakta, % 15’ lik hidroklorik
asit (HCI) jel 2 dakika siire ile kullanilmakta, yiizey 2.
basamakta yer alan % 99 etanol igeren Icon-Dry ile
kurutularak son basamakta yer alan Icon-Infiltrant diisiik
viskoziteli trietilen glikol dimetakrilat (TEGDMA) icerikli
rezin uygulanmaktadir (38).

Meng ve arkadaslar1 (39) florozis tedavisinde Opalustre
(Ultradent, Utah, ABD) mikroabrazyon Kkitini,
Opalescence (Ultradent, Utah, ABD) beyazlatma kitini ve
ICON (Icon®, DMG, Hamburg, Almanya) rezin
infiltrasyon sisteminin etkinliklerini renk degisikligi ve
tedavi sonrasi hassasiyet agisindan degerlendirdikleri bir
¢alisma yayinlamislardir. T{im hastalarda tedaviler sonrasi
dis renginin 5 ton beyazladig1 belirtilmistir. Beyazlatma
tedavisi sonrasi tiim hastalarda ve ICON (Icon®, DMG,
Hamburg, Almanya) rezin infiltrasyon sonrasi ise yalnizca
bir  hastada  hassasiyet  sikayeti  bulundugunu
bildirmislerdir.

Daryakenari ve arkadaslar1 (40) ise kahverengi bant

tarzinda renklenme bulgusu olan dental florozis
tedavisinde mikroabrazyon, beyazlatma ve [ICON
sistemlerini  birlikte  kullandiklarint  bildirmislerdir.

Hastaya oncelikle Opalustre (Ultradent, Utah, ABD) Kkiti
ile mikroabrazyon tedavisi uygulanmis, ardindan ayni
seans %38 hidrojen peroksit igeren Opalescence
(Ultradent, Utah, ABD) kiti tiim mine ylizeyine
uygulanarak beyazlatma tedavisi yapilmigtir. Beyazlatma
tedavisi ardindan olusacak hassasiyeti onlemek amaciyla
hastaya %2 sodyum florid uygulanmistir. Hastada
beyazlatma etkinligini arttirmak amaciyla %20 karbamid
peroksit iceren ajanlar ile ev tipi beyazlatma tedavisine
devam edilmistir. Bu tedavi 4 tiip beyazlatici ajan bitene
kadar devam etmistir. Hasta kontrole geldiginde ise
sonuglardan memnun  oldugunu ancak  dislerini
fircaladiktan hemen sonra olusan ve bir saat iginde
kaybolan beyaz nokta lezyonlarindan sikayet¢i oldugunu
bildirmistir. Bu sikayet iizerine beyaz nokta lezyonlarmin
tedavisi i¢in ICON (Icon®, DMG, Hamburg, Almanya)
rezin infiltrasyon teknigi uygulanmistir. Sonug olarak da
hasta memnuniyetinin saglandigini bildirmislerdir.
SONUC

Gliniimiizde anaokulundan itibaren ¢ocuklarda ve
genglerde dis goriintisleri ile ilgili estetik kaygilar
artmistir. Bu artig ebeveynleri de bir ¢oziim arayigina
sokmustur. Dis beyazlatma tedavileri serbest radikal
saliimi ve beraberinde olusturacag: toksik etki nedeniyle
erigkinlerde uygulanirken biiyiikk 6zen gosterilmesine,
cocuklarda kullanimininda ise hekimlerin tereddiitli
yaklagmasina sebep olmustur. Ancak artan materyal
cesitliligi ve glinimiizde dental tedaviler esnasinda ideal
izolasyonun saglanabilirliginin artmasi, endikasyonu olan
cocuklarda da beyazlatma ajanlarinin = kullanimini
giindeme getirmektedir. Siddetli dis renklenmesi olan,
hekim muayenesi sonrast uygulanabilirligi oldugu
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diigiiniilen hastalarda beyazlatma tedavilerini ertelemek,
aileleri ve ¢ocuklart igerigi bilinmeyen kozmetik iiriinlere
istemeden de olsa yoOnlendirebilecek ve istenmeyen
durumlarin yagsanmasina neden olabilecektir. Bilingsizce
kullanilacak iiriinlerin olasi yan etkileri ve renklenme
probleminin ¢ocugun psikolojisinde yaratacagi etki goz
oniine alindiginda; dis beyazlatma tedavileri ¢ocuk
hastalar igin dis hekimleri gdzetiminde uygulanabilirligi
artabilecek tedavi gruplaridir.

Yazarlarim Katkilan: Fikir/Kavram: M.Y.K., Y.G;
Tasarim M.Y K., Y.G.; Literatiir Taramasi: Y.G.; Makale
Yazimi: MY K..; Elestirel inceleme: Y.G.
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Yeni Bir Veri Analiz Alam: infodepidemiyoloji

Serdar OZDEMIR 1

Sayin Editor,

Derginizin 2022 yili, ilk sayisinda yaymlanan, Erdem
Sultanoglu ve Ataoglu tarafindan hazirlanan “COVID-19
Pandemisi Doneminde Romatizmal Hastaliklara Halkin
Ilgisi: Google Trends Verilerinin Analizi” isimli yaziyi
biiyiik bir ilgi ile okuduk (1). Yazarlara ve editor kuruluna
bu bilgilendirici ve ilging yazi igin tesekkiir ederiz.
Bununla  birlikte  yazinin  tartismasina  katkida
bulunabilecek birkag¢ noktayi belirtmek isteriz.

Internet verilerinin izlenmesi ve analizi, halk saglig ve
politikasin1  bilgilendirmeyi amaglayan Web tabanli
kaynaklardan toplanan verileri kullanan
infodepidemiyolojinin arastirma alanina girer. Bu veriler
gercek zamanli olma avantajma sahiptir, boylece veri
toplamadan analiz ve tahmine kadar uzun gecikme siireleri
sorununu ¢dzer. Son on yilda, infodepidemiyoloji alaninin
saglik konularini degerlendirmede, Google, Twitter,
sosyal medya veya >2 Web tabanli veri kaynaklarinin
kombinasyonlarinin web tabanli verileri almada oldukca
degerli oldugu gosterilmistir. Internetteki bilginin
dagilimini, saglik amaciyla kullanma diislincesi
“infodepidemiyoloji” olarak adlandirilan yeni bir kavrami
ortaya ¢ikarmistir. Kavram ilk olarak 2002°de yanlis veri
dagilimini incelemeyi ifade etmek i¢in kullanilmustir.
Kavramu ilk olarak ortaya atan Eysenbach, 2006 yilindaki
aragtirmasinda toplumun Google Trends iizerinde grip
benzeri hastalik belirtileri i¢in yaptiklari aramalarin bir
hafta sonraki grip salgiyla iligkisini gostermistir (2).
Teknolojideki hizli ilerleme ile yagam standartlarinin
degismesi yami sira elektronik ortamda biyiikk miktarda
verinin birikmesine neden olmustur. Biiyiik veriler,
ekonomik, sosyal, siyasal ve saglik alaninda tahminde
bulunma ve karar vermede biiyiik potansiyel olusturur. Bu
biiyiik verileri degerlendirmek i¢in geleneksel yontemlerle
yetersiz kalmakta; siirekli olarak yeni yaklasimlar ve
yontemler aragtirmalara entegre olmaktadir. Cevrimigi
arama sorgularinin analizi, akademik arastirmalarda ve
biiyiik veri analitigi alaninda dikkate deger bir popiilerlik
kazanmistir. Internet kullaniminin siirekli artmasindan
dolay1, arama trafigi verilerinin, sosyal medya verilerinin
ve diger Web tabanli kaynaklardan ve aracglardan gelen
verilerin kullanimi, Web tabanli davranis ve davranig
degisikliklerinin daha iyi anlasilmasini ve analizini
kolaylastirmaya yardimeci olabilir (3).

Biiyiik veri kullanilmadan kesfedilmesi zor veya hatta
imkansiz olan konular1 ve sorunlar1 incelemek i¢in Web
tabanli sorgular1 kullanmasi toplum genelinde siklikla
basvurulan bir yontemdir. Dijital ortamdaki verileri analiz
etmesi {icretsiz olmasi nedeniyle toplum genelinde
kullanilan Web tabanli bir sorgulama aracidir. Web tabanli
verileri kullanarak davranist analiz etmek igin en popiiler
ara¢ Google Trends' dir. Google Trends, insan
davramigindaki degisiklikleri tahmin etmede giivenilir bir
ara¢ olarak {imit vadederken, cevrimi¢i arama trafigi
verilerinin internet davraniginin analizi i¢in kullanilabilir
bir ara¢ oldugu o6ne siiriilmiigtiir. Google verileri, aranan
terimlerin dikkatli bir sekilde secilmesine bagli olarak,
toplumun ilgisini dogru bir sekilde lgebilir (4,5).

Google Trends, herhangi bir iilke veya bolgede segilen
herhangi bir zaman araliginda (belirli bir y1l, birkag yil, 3
hafta, 4 ay, 30 giin, 7 giin, 4 saat) sonuglar1 raporlamaya
olanak tanir. Arama sonuglari, bir sorgunun zamani ve
konumuyla orantilidir. En ¢ok arama hacmine sahip
golgelerin her zaman en iist siralarda yer almasini 6nlemek
ve goreceli popiilerligi karsilagtirmak igin her veri noktasi,
temsil ettigi bolgeye ve zaman aralifinin toplam
aramalarma boliiniir. Ortaya ¢ikan sayilar daha sonra bir
konunun tiim konulardaki tiim aramalara oranina gore 0 ila
100 araliginda olgeklenir. Bir terim igin ayni sayida
aramay1 gosteren farkli bolgeler her zaman ayni toplam
arama hacmine sahip olmayacaktir. Saglik, biiyiik verinin
yaygin olarak uygulandigi, bu alandaki yayinlarin sayisi
yikksek  bir artig gosterdigi  alanlardan  biridir.
Arasgtirmacilar, saglik ve tipla ilgili konular igin Web
tabanli arama sorgularini incelemeye Onemli O&lglide
odakmis ve bu alanda literatiiriin hizla gelismesini
saglamistir (2-5). Google Trends'den alinan verilerin,
salginlarin tespitinde ve toplumsal ilginin izlenmesinde
degerli oldugu gosterilmistir. Bu tiir uygulamalar, ¢esitli
saglik sorunlar1 ve salginlarin yonetiminde hiikiimet
yetkilileri ve politika yapicilar tarafindan analiz edilerek
degerlendirilebilir. Arastirmacilarin infodepidemiyoloji
alaninda calisma yapmaya cesaretlendirilmesi ve bu
alanda literatiirin gelismesi saglik planlanmasinda ve
saglikta kaynaklarin yonlendirilmesinde yararl olacaktir.

1 SBU Umraniye Egitim ve Arastirma Hastanesi, Acil Tip Klinigi, Istanbul, Tirkiye
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SAGLIK BiLIMLERINDE DEGER DERGISi YAZIM KURALLARI

1. GENEL BiLGILER

Dergilerin, uluslararasi standartlari géz oniine alarak, bir makalenin hazirlanmasi
sirasinda uyulmasi gereken ilkeleri belirlemeleri ve degerlendirmeye alacaklari
makalelerde bu kurallara uygunlugu kontrol etmeleri, bilimsel yayincilik standartlarimizin
yukseltilmesi agisindan 6nem tasimaktadir. Bu nedenle génderilecek yazilar Uluslararasi
Medikal Dergisi Editérleri Konseyi (ICMJE), Diinya Tibbi Editorler Birligi (WAME) ve Yayin
Etik Kurallari (COPE) kriterlerine uygun olarak hazirlanmalidir.

Degerlendirme sisteminin baslangicinda tim yazilar igin yazarlar tarafindan imzalanmis
dergi Telif Hakki Devir Formunun sisteme yiiklenmesi istenir.

Bilimsel dergilere gonderilecek bir makalenin hazirligi sirasinda uyulmasi gereken,

uluslararasi tip dergilerinin de kabul ettigi ve uyguladigi standartlar su sekilde olmahdir:

- Yayimlanmak igin gonderilen g¢aligmalarin daha once bagka bir yerde
yayimlanmamis veya yayimlanmak tizere génderilmemis olmasi gerekir.

- Makale gonderiminde, makale yazarlari igin “Open Researcher and Contributor
Identifier-ORCID ID” alani zorunludur.

- Eger makalede daha 6nce yayimlanmis; alinti yazi, tablo, resim vs. mevcut ise makale
yazari, yayin hakki sahibi ve yazarlarindan yazili izin almak ve bunu makalede
belirtmek zorunda olmalidir. Bu konudaki hukuki sorumluluk yazarlara aittir.

- Bilimsel toplantilarda sunulan yazilar, belirtilmesi kosuluyla degerlendirmeye
alinir.

- Tirkce  makalelerde  Turk Dil  Kurumu’nun  Turkge sozligli veya
http://www.tdk.org.tr adresi ayrica Tiirk Tibbi Derneklerinin kendi branglarina ait
terimler s6zIUgl esas alinmalidir.

- Orneklem genigliginin nasil belirlendigi, érneklemenin nasil yapildigi ve veri
analizinde hangi biyoistatistiksel ydontem ve prensiplerin kullanildigi “GEREC VE
YONTEMLER” béliminiin sonunda “Istatistiksel Analiz’ alt bashgl altinda
verilmelidir.

Tum yazilar benzerlik veya intihal agisindan titizlikle kontrol edilir.
Dergi Yazim kurallarina uygun olmayan calismalar "Hakem Degerlendirme Siirecine"
alinmamaktadir.

Dergi Asirma Politikasi (intihal ilkesi)

intihal, bagkalarinin yayinlanmis ve yayinlanmamis fikirlerinin veya kelimelerinin (veya
diger fikri mulkiyet haklarinin) atif veya izin olmadan kullaniimasi ve mevcut bir
kaynaktan elde edilmek yerine yeni ve orijinal olarak sunulmasidir. Kendinden asirma, bir
yazarin ayni konuyla ilgili dnceki yazilarinin bazi béltimlerini, yayinlarinda baska bir yerde,
ozellikle alinti olarak belirtmeden kullanmasi anlamina gelir
(https://wame.org/recommendations-on-publication-ethics-policies-for-medical-
journals).

Saglik Bilimlerinde Deger dergisinde, 2019 yilindan itibaren editér degerlendirmesinde
intihal ve/veya kendinden asirma tespit edilen yayinlar degerlendirmeye alinmayacaktir.
Dosya yiikleme siirecinde yazarlarin uygun bir intihal programi (iThenticate, Turnitin
vb.) kullanarak elde ettikleri benzerlik raporunu diger dosyalarla birlikte sisteme
yuklemeleri gerekmektedir.

Ekim 2019’dan itibaren benzerlik orani %25'ten fazla olan makaleler intihal olarak
kabul edilerek reddedilecektir.

2. BiLIMSEL SORUMLULUK
Gonderilen makalede tim yazarlarin akademik-bilimsel olarak dogrudan katkisi olmalidir.

Dergi ile iletisim gorevini yapan vyazar, tim yazarlar adina yazinin son halinin
sorumlulugunu tasir.

3. ETiK SORUMLULUK

“Insan” 8gesinin iginde bulundugu tiim ¢alismalarda Helsinki Deklerasyonu Prensipleri’ne
uygunluk ilkesi aranmalidir. Bu tip ¢alismalarin varliginda yazarlardan, makalenin GEREC
VE YONTEMLER bélimiinde bu prensiplere uygun olarak calismayi yaptiklarini,
kurumlarinin etik kurullarindan ve galismaya katilmis insanlardan “Bilgilendirilmis olur”
(informed consent) aldiklarini belirtmeleri gerekmektedir.

Calismada “Hayvan” égesi kullanilmig ise yazarlardan, makalenin GEREC VE YONTEMLER
bélimiinde Guide for the Care and Use of Laboratory Animals prensipleri dogrultusunda
calismalarinda hayvan haklarini koruduklarini ve kurumlarinin etik kurullarindan onay
aldiklarini belirtmelidirler.

Olgu sunumlarinda hastanin kimliginin ortaya g¢ikmasina bakilmaksizin hastalardan
“Bilgilendirilmis olur” (informed consent) alinmalidir.

Eger makalede direkt-indirekt ticari baglanti veya galisma i¢in maddi destek veren kurum
mevcut ise yazarlar; kullanilan ticari Grtn, ilag, firma... ile ticari higbir iligkisinin olmadigini
ve varsa nasil bir iliskisinin oldugunu (konstltan, diger anlagsmalar), editére sunum
sayfasinda belirtmelidirler.

Makalede “Etik Kurul Onay” alinmasi gerekli ise; yazarlar etik kurul izni-onayi aldiklarini
“Gereg ve Yontemler” béluminde tarih ve numarasiyla beyan etmelidir.

Makalede, Arastirma ve Yayin Etigine uyulduguna dair ifadeye yer verilmelidir.
4. YAYIN/TELIF HAKKI

Yayimlanmak (izere kabul edilen yazilarin her tiirlii yayin/telif haklari dergimize aittir.
Yazilardaki distince ve 6neriler timiyle yazarlarin sorumlulugundadir.

Her makale igin yazarlar, “Telif Hakki Devir Formu”nu doldurup, makale ile birlikte dergiye
gondermelidirler.

5. YAZI GESITLERI
Derginin yayin dili Tirkge ve ingilizcedir.

Dergilere yayimlanmak tzere gonderilecek yazi gesitleri agagidaki kategorilerde olmali ve
belirtilen yapilarda hazirlanmalidir.

Dergi Yazim kurallarina uygun olmayan calismalar "Hakem Degerlendirme Siirecine"
alinmamaktadir.

a) Orijinal Arastirma: Prospektif, retrospektif ve her turli deneysel galigmalardir.
Yapisi: -Tiirkge ve ingilizce ana basliklar ve kisa basliklar olmalidir (kelimelerin ilk
harfleri biytk olmali).
- Oz (*Turkge ve ingilizce olmali,
* Yapilandiriimig formda olmali "Amag (Aim), Gereg ve Yontemler
(Material and Methods), Bulgular (Results), Sonug (Conclusion)",
*Ana 0Z en az 200 ve en fazla 250 kelime olmali)
- GiRiS
- GEREG VE YONTEMLER
- BULGULAR
- TARTISMA
-SONUG
- TESEKKUR
- KAYNAKLAR

b) Derleme: Dogrudan veya davet edilen yazarlar tarafindan hazirlanmalidir. Tibbi 6zellik
gosteren her turlt konu igin son tip literatiiriini de icine alacak sekilde hazirlanabilir.
Yazarin o konu ile ilgili basilmig yayinlarinin olmasi 6zellikle tercih nedeni olmalidir.
Yapisi: - OZ (En az 150 ve en fazla 200 kelime olmali, Tiirkge ve ingilizce)

- Konu ile ilgili bagliklar

- KAYNAKLAR (Kaynak sayisi 40 ile sinirhidir.)

c) Olgu Sunumu: Nadir gérilen, tani ve tedavide farklik gésteren makalelerdir. Yeterli
sayida fotograflarla ve semalarla desteklenmis olmalidir.
Yapisi: -0Z (En az 100 ve en fazla 150 kelime olmal, Tiirkge ve ingilizce)

- GiRiS

- OLGU SUNUMU

- TARTISMA

- KAYNAKLAR

d) Editoryel Yorum/Tartisma: Yayimlanan orijinal arastirma makalelerinin, arastirmanin
yazarlari diginda konunun uzmani tarafindan degerlendirilmesidir. ilgili makalenin
sonunda yayimlanmalidir.

e) Editére Mektup: Son bir yil iginde dergide yayimlanan makaleler ile ilgili okuyucularin
degisik gorus, tecriibe ve sorularini igeren en fazla 500 kelimeden olusan yazilardir.
Yapisi: - Baslik ve 6z bolumleri yoktur.
- Kaynak sayisi 5 ile sinirhidir.
- Sayi ve tarih verilerek hangi makaleye ithaf olundugu belirtilmeli ve
sonunda yazarin ismi, kurumu ve adresi bulunmalidir. Mektuba cevap,
editor veya makalenin yazar(lar)i tarafindan, yine dergide yayimlanarak
verilir.

f) Bilimsel Mektup: Genel tibbi konularda okuyucuyu bilgilendiren, basiimis bilimsel
makalelere de atifta bulunarak o konuyu tartisan makalelerdir.
Yapisi: - 0Z (En az 100 ve en fazla 150 kelime olmali, Tiirkge ve ingilizce)

- Konu ile ilgili bagliklar

- KAYNAKLAR

g) Cerrahi Teknik: Ameliyat tekniklerinin ayrintili islendigi makalelerdir.
Yapisi: - OZ (En az 100 ve en fazla 150 kelime olmali, Tiirkge ve ingilizce)
- Cerrahi Teknik
- KAYNAKLAR

h) Ayirici Tani: Guncel degeri olan olgu sunumlaridir. Benzer hastaliklarla ilgili yorumu
icermektedir.
Yapisi: - OZ (En az 100 ve en fazla 150 kelime olmali, Tiirkge ve ingilizce)
- Konu ile ilgili bagliklar

- KAYNAKLAR (3-5 arasi)

i) Orijinal Goriintiiler: Literattrde nadir gozlenen agiklamali tibbi resim ve fotograflardir.
Yapisi: - Konu ile ilgili 300 kelimelik metin ve orijinal resimler
- KAYNAKLAR

j) Taniniz Nedir?: Nadir gorilen, tani ve tedavide farkhlik gosteren hastaliklar hakkinda
soru-cevap seklinde hazirlanmig yazilardir.
Yapisi: - Konu ile ilgili bashklar

- KAYNAKLAR (3-5 arasi)

k) Tibbi Kitap Degerlendirmeleri: Glincel degeri olan ulusal veya uluslararasi kabul
gormus kitaplarin degerlendirmeleridir.

1) Soru Cevaplar: Tibbi konularda bilimsel egitici-6greticiligi olan soru ve cevap seklinde
olusturulan yazilardir.
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6. YAZIM KURALLARI
Dergiye yayimlanmasi igin gonderilen makalelerde asagidaki bigimsel esaslara
uygunluk aranmalidir.

YAZININ HAZIRLANMASI:
Dergi Yazim kurallarina uygun olmayan calismalar "Hakem Degerlendirme Siirecine"
alinmamaktadir.

1. Yazilar Microsoft Word® belgesi olarak hazirlanmalidir.

2. Yazilar 1,5 aralikh, 12 punto ve metni iki yana hizalanmis olarak, "Times New
Roman" karakteri kullanilarak yazilmalidir. Sayfa kenarlarinda 2,5 cm bosluk
birakiimaldir ve sayfa numaralan her sayfanin sag alt koésesine
yerlestirilmelidir. Paragraf girintisi yapiimamahdir.

3. Editore sunum sayfasinda génderilen makalenin kategorisi, daha 6nce bagka
bir dergiye gonderilmemis oldugu, varsa galismayl maddi olarak destekleyen
kisi ve kuruluslar ve bu kuruluglarin yazarlarla olan iligkileri belirtilmelidir.

4, Kapak sayfasi; yazinin bashgini ve 40 karakteri gegmeyen kisa bashgini (Turkge-
ingilizce), yazarlarin galigmaya katki oranlari beyani, yazarlarin adlarini,
akademik unvanlarini, ORCID® numaralarini, galistiklari  kurum(lari),
yazismalarin yapilacagi yazarin adini, agik adresini, telefon ve faks numaralarini
ve e-posta adresini igermelidir.

5. Degerlendirmeye alinacak yazilar, “basliklar, 6z, ana metin, kaynaklar, tablo
ve/veya sekilleri” igerecek sekilde tek bir dosyada sunulmalidir.
6. Yazida galigmanin baghgi ve kisa bashg (Tiirkge ve ingilizce) kelimelerin ilk

harfleri biiyiik olacak sekilde koyu ve sola hizalanarak yazilmalidir. Tirkge
baglik ve kisa baslk Oz béliimiinden énce, ingilizce baslk ve kisa baslik ise
ABSTRACT bolimunden dnce gelmelidir.

7. Yazinin  turine gore diger  bashklar  (6rn: Oz/ABSTRACT,
GIRiS/INTRODUCTION, GEREG VE YONTEMLER/MATERIAL AND METHODS,
TARTISMA/DISCUSSION, SONUG/CONCLUSION, KAYNAKLAR/REFERENCES)
ise biyiik harflerle, koyu ve sola hizalanarak yazilmalidir.

8. Yazi daha 6nce bilimsel bir toplantida sunulmus ise toplanti adi, tarihi ve yeri
belirtilerek yazilmalidir.
9. 0z bélimii yazi esidine gére Tirkge ve ingilizce olarak olusturulmalidir.

10.  Tiirkge yazilarda (ABSTRACT béliimii disinda) ondalik rakam ayraci olarak
virgiil kullaniimal, ingilizce yazilarda (Tiirkge OZ boliimii disinda) ise ondalik
rakam ayraci olarak nokta kullanilmalidir.

ANAHTAR KELIMELER:

Yayimlanmis bir makaleye, arastirmacilarin ulasabilmesini saglayan en 6nemli
unsurlardan biri anahtar kelimelerdir. Anahtar kelimenin makale konusuna uygun,
yeterli sayida, standartlasmis bir terminoloji ile belirtiimesi, makalenin atif almasinda
ve bilime katkisinin olusmasinda biytk 6nem tasimaktadir.

1. En az 2 adet olacak sekilde, Tiirkge ve ingilizce yazilmalidir.
2. Kelimeler birbirlerinden noktali virgtil (;) ile ayriimalidir.
3. ingilizce anahtar kelimeler “Medical Subject Headings (MESH)”e uygun olarak

verilmelidir. Anahtar kelime segimi igin, izleyen baglanti tiklanarak agilan
sayfada, ilgili konuya ait uygun kelime girilerek anahtar kelimelere ulagilabilir
(http://www.nIm.nih.gov/mesh/MBrowser.html).

4. Turkge anahtar kelimeler “TR Dizin Anahtar Terimler Listesi” ve “Turkiye Bilim
Terimleri (TBT)”ne uygun olarak verilmelidir (http://www.bilimterimleri.com).

Medical Subject Headings (MeSH) Nedir?

Uluslararasi baglica makale tarama dizinleri ve veri tabanlarinda, makalelerin
siniflandiriimasi igin  kullanilmakta olan, tibbi-biyolojik terminolojiye standart
getirmeyi amaglayan ve siirekli giincellenen, Ingilizce makalelerin anahtar
kelimelerinin segilebilecegi, genis bir tibbi-biyolojik terimler dizinidir.

Tiirkiye Bilim Terimleri (TBT) Nedir?

Ulusal diizeyde tibbi-biyolojik terminolojiye standart getirmeyi amaglayan, simdilik
192.000 tibbi-biyolojik terim iceren ve surekli giincellenen, Turkge makalelerin
anahtar kelimelerinin segilebilecegi tibbi-biyolojik terimler dizinidir.

Anahtar Kelimeler Neden MeSH ya da TBT Arasindan Segilmelidir?

MeSH ve TBT terimleri, ana bagliklar ve alt baslklardan olusan, birbiri ile
iliskilendirilmis hiyerarsik bir yapi ile kodlanmislardir. Béylece tek bir terim ile yapilan
aramada, ana basliklar yaninda terimin iligkilendirildigi tiim alt basliklar da otomatik
olarak aramaya dahil edilir. Ayni terim, birden ¢ok terminoloji ile tanimlanmig
oldugundan, arastirmacinin az veriyle, kolay ve hizli bir sekilde miimkiin oldugunca
ok makaleye ulasabilmesini saglar.

KISALTMALAR:

Kelimenin ilk gectigi yerde parantez iginde verilmeli ve tim metin boyunca o kisaltma
kullaniimaldir. Uluslararasi kullanilan kisaltmalar igin “Bilimsel Yazim Kurallar”
(Scientific style and format: the CBE manual for authors, editors, and publishers)
kaynagina bagvurulabilir.

SEKIL, RESiM, TABLO VE GRAFIKLER:

1. Sekil, resim, tablo ve grafikler kaynaklar bélumiinden sonra verilmelidir.

2. Resimler/fotograflar renkli, ayrintilari gériilecek derecede kontrast ve net
olmalidir. Net baski elde edilebilmesi igin sekil, resim/fotograflar ayri birer .tif,
.png, .jpg veya .gif dosyasi olarak (piksel boyutu yaklagik 500x400, 8 cm eninde
ve 300 dpi ¢ozlinurlikte taranarak) dergiye ayrica iletilmelidir.

3. Kullanilan kisaltmalar sekil, resim, tablo ve grafiklerin altindaki agiklamada
belirtilmelidir.

4, Daha 6nce basiimig sekil, resim, tablo ve grafik kullaniimis ise yazili izin
alinmalidir ve bu izin agiklama olarak sekil, resim, tablo ve grafik agiklamasinda
belirtilmelidir.

5. Tablo bagliklar tablo usttinde, sekil ve grafik basliklari sekil ve grafigin altinda,
ilk harf diginda tim kelimeler kiguk harflerle yazilmalidir (Tablo 1. ve Sekil 1.).

TESEKKUR:

Makalelerde, eger gikar ¢atismasi/cakismasi, finansal destek, bagis ve diger butun
editoryel (ingilizce/Tiirkge degerlendirme) ve/veya teknik yardim varsa, metnin
sonunda belirtilmelidir.

KAYNAKLAR:

Dergilerin atif sayilarinin saglikli olarak tespit edilebilmesi, kaynaklarin diizgin
yazilmasiyla dogrudan iligkilidir. Duzgiin bir kaynak vyaziliminda, makaleye
ulagilabilirligi saglayacak bilgiler tam ve dogru olarak yer almalidir. Her derginin,
kaynak yazim kurallari igin uluslararasi dlzeyde bir standart olusturarak,
makalelerinde bu standartlari uygulamasi, bu agidan énemlidir.

Kaynaklarin metin igindeki gésteriminde Vancouver stili kullaniimalidir.
Metin iginde kaynaklar kullanim sirasina gére numaralandirilarak ciimle sonunda
parantez iginde verilmelidir.

Ornek:

o ...oldugu gosterilmistir (1,2,7-9).

o Smith ve arkadaslari (4)...

o Smith ve ark. (4)...

o Smith ve arkadaglarinin (4)...

o Khalifa ve EImessiry’nin (5) calismasinda...

Kaynaklar dizini, metin igcinde kaynaklarin verildigi siraya gére olusturulmalidir.

Yazida kullanilan referanslarin kolay yonetimiigin EndNote® ya da benzeri bir program
kullanilabilir. Ancak yazi dergiye génderilmeden 6nce kaynak listesi diz metin haline
getirilmis olmalidir.

Genel gegerliligi olan bir kaynak yaziminda:
Makalede bulunan yazar sayisi 6 veya daha az ise tim yazarlar belirtiimeli, 7 veya
daha fazla ise ilk 6 isim yazilip “et al” (Turkge makaleler igin “ve ark.”) eklenmelidir.

Kisisel deneyimler ve basiimamis yayinlar kaynak olarak gésterilmemelidir.
DOl tek kabul edilebilir on-line referans olmaldir.

Kaynak bir Dergi ise;

Yazar(lar)in soyad(lar)i ve isim(ler)inin basharf(ler)i(nokta). (bosluk) Makale ismi (ilk
harf disinda tim kelimeler kigik harflerle)(nokta). (bosluk) Dergi ismi(nokta).
(bosluk) Yil (noktali virgul); (bosluk) Cilt(Sayi)(iki nokta tist Uiste): (bosluk) baslangig ve
bitig sayfalari (arada tire olacak sekilde verilmeli, bitis sayfasinin binler, yiizler ve/veya
onlar basamagi baglangic sayfasininki ile ayni ise, yalnizca birler ve/veya onlar
basamagi belirtilir) (nokta).

a) Basili dergi veya internet ortaminda bulunan e-dergilerdeki makaleler igin;

Ornek:

o Rose ME, Huerbin MB, Melick J, Marion DW, Palmer AM, Schiding JK, et al.
Regulation of interstitial excitatory amino acid concentrations after cortical
contusion injury. Brain Res. 2002; 935(1-2): 40-6.

b) Yazari mevcut olmayan makaleler igin;

Ornek:

o 21st century heart solution may have a sting in the tail. BMJ. 2002; 325(7357):
184.

Kaynak bir Kitap ise;

Yazar(lar)in soyad(lar)i ve isim(ler)inin bagharf(ler)i(nokta). (bosluk) Kitap ismi(nokta).
(bosluk) Kaginci baski oldugu (ilk baski degilse) (nokta). (bosluk) Sehir(iki nokta ust
uste): (bosluk) Yayinevi(noktali virgtil); (bosluk) Yil(nokta).

Ornek:
o Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Medical microbiology. 4th
ed. St. Louis: Mosby; 2002.

a) Yazar ve editériin ayni oldugu kitaplar igin;

Ornek:

o Dionne RA, Phero JC, Becker DE, editors. Management of pain and anxiety in
the dental office. Philadelphia: WB Saunders; 2002.

Not: Turkge kaynaklarda “editors”, “editorler” olarak ifade edilmelidir.

b) Kitabin bir bélimdi igin;

Ornek:

o Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid
tumors. In: Vogelstein B, Kinzler KW, editors. The genetic basis of human
cancer. New York: McGraw-Hill; 2002. p. 93-113.

Not: “In” ifadesi sadece ingilizce kitaplar igin kullanilir. Tirkge kaynaklarda “p” ve

“editor(s)” sirasiyla “s” ve “editor(ler)” olarak ifade edilmelidir.

Kaynak bir Ansiklopedi veya Sozliik ise;

Ansiklopedi veya sozluk ismi(nokta). (bosluk) Kaginci baski oldugu(nokta). (bosluk)
Sehir(iki nokta Ust Uste): (bosluk) Basimevi(noktali virgiil); (bosluk) Yil(nokta). (bosluk)
Bolum(noktali virgiil); (bosluk) baslangic ve bitis sayfalari (arada tire olacak sekilde
verilmeli, bitis sayfasinin binler, yiizler ve/veya onlar basamagi baslangi¢ sayfasininki
ile ayni ise, yalnizca birler ve/veya onlar basamag belirtilir) (nokta).
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Ornek:
o Dorland’s illustrated medical dictionary. 29th ed. Philadelphia: W.B. Saunders;
2000. Filamin; p. 675.

Not: Turkge kaynaklarda “ed” ve “p” sirasiyla “baski” ve “s” olarak ifade edilmelidir.

Kaynak bir Tez ise;
Yazarin soyadi ve isminin basharfi(nokta). (bosluk) Tez ismi (bosluk) [tez turu](nokta).
(bosluk) Sehir(iki nokta st iste): (bosluk) Universite veya Kurum ismi(noktali virgiil);
(bosluk) Yil(nokta).

Ornek:

o Borkowski MM. Infant sleep and feeding: a telephone survey of Hispanic
Americans [PhD dissertation]. Mount Pleasant (MI): Central Michigan
University; 2002.

Kaynak Konferans/Kongre/Sempozyum Bildirisi ise;

Yazar(lar)in soyad(lar)i ve isim(ler)inin basharf(ler)i(nokta). (bosluk) Bildiri
ismi(nokta). (bosluk) Editériin(lerin) soyad(lar)i ve isim(ler)inin basharf(ler)i (virgal),
(bosluk) editor(ler)(nokta). (bosluk) Konferans/Kongre/Sempozyum ismi(noktali
virgil); (bosluk) Yil(noktal virgil); (bosluk) Sehir(nokta). (bosluk) Yayin yeri(iki nokta
Ust Uste): (bosluk) Yayinevi(noktali virgll); (bosluk) Yil(nokta). (bosluk) baslangig ve
bitig sayfalari (arada tire olacak sekilde verilmeli, bitig sayfasinin binler, yizler ve/veya
onlar basamag baslangic sayfasininki ile ayni ise, yalnizca birler ve/veya onlar
basamagi belirtilir) (nokta).

a) Bir kitapta yayinlanmig Konferans/Kongre/Sempozyum Bildirisi icin;

Ornek:

o Khalifa ME, Elmessiry HM, EIBahnasy KM, Ramadan HMM. Medical image
registration using mutual information similarity measure. In: Lim CT, Goh JCH,
editors. Icbme2008: Proceedings of the 13th International Conference on
Biomedical Engineering; 2008 Dec 3-6; Singapore. Dordrecht: Springer; 2009.
p. 151-5.

Not: “In” ifadesi sadece Ingilizce kitaplar igin kullanilir. Tirkge kaynaklarda “p” ve
“editor(s)” sirastyla “s” ve “editér(ler)” olarak ifade edilmelidir.

b) Bir kitapta yayinlanmamis Konferans/Kongre/Sempozyum Bildirisi igin;

Ornek:

o Waterkeyn J, Matimati R, Muringanzia A. ZOD for all: scaling up the community
health club model to meet the MDGs for sanitation in rural and urban areas:
case studies from Zimbabwe and Uganda. International Water Association
Development Congress; 2009 Nov 15-9; Mexico.

Kaynak bir Web Sitesi ise;

Yazarin soyadi ve isminin bagharfi (varsa)(nokta). (bosluk) Web sitesinin ismi (bosluk)
[Internet](nokta). (bosluk) Basim yeri(iki nokta Ust uste): (bosluk) Yaymnevi(noktal
virgiil); (bosluk) ilk Yayin Tarihi(bosluk) [Son giincelleme tarihi(iki nokta ist iste):
(bosluk) (noktal virgiil); (bosluk) Erisim tarihi(iki nokta tst Uste): (bosluk)](nokta).
(bosluk) Erisim adresi: (iki nokta st Uste): (bosluk) URL(nokta).

Ornek:

o Cancer-Pain.org [Internet]. New York: Association of Cancer Online Resources,
Inc.; c2000-01 [Updated: 2002 May 16; Cited: 2002 Jul 9]. Available from:
http://www.cancer-pain.org/.

7. YAZININ GONDERIM ASAMASINDA DiKKAT EDILECEK NOKTALAR
o Sorumlu yazar, "Telif Hakki Devir Formu'"nu doldurup, galisma ile birlikte dergiye
gondermelidir.
o Yazarlar, makaleyi degerlendirmek tzere 3 hakemin ismi ve giincel iletisim
bilgilerini (agik posta adresleri, e-posta, telefon, faks) ayri bir kapak sayfasinda
bildirmelilerdir. Editérler, hakemleri segme hakkini korur.

o Yazilar, dergipark.gov.tr den dergi sistemine yiklenerek yapiimalidir.
o Part® Microsoft word ve EndNote ilgili firmalarin tescilli markalaridir.
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