Black Sea Journal of
Health Science

Volume 7 | Issue 2

ISSN: 2619 - 9041 BS Journals




BLACK SEA JOURNAL OF HEALTH SCIENCE
(BSJ HEALTH SCI)

S

BS Journals

Black Sea Journal of Health Science (BSJ Health Sci) is double-blind peer-reviewed, open-

access international journal published electronically 6 times (January, March, May, July,

September, and November) in a year since January 2018. BSJ Health Sci publishes, in English

and Turkish full-length original research articles, innovative papers, reviews, mini-reviews,

conference papers, case report, rapid communications or technical note by the scientists on

technical and clinical studies related to all health sciences.

ISSN: 2619-9041

Phone: +90 362 408 25 15

Fax: +90 362 408 25 15

Email: bsjhealthsci@blackseapublishers.com

Web site: http://dergipark.gov.tr/bshealthscience

Sort of Publication: Periodically 6 times in a year (January, March, May, July, September, and

November)
Publication Date and Place: March 01, 2024 - Samsun, TURKIYE

Publishing Kind: Electronically




EDITOR BOARDS

EDITOR IN CHIEF
Prof. Dr. Ergin KARIPTAS, Samsun University, TURKIYE

SECTION EDITORS

Prof. Dr. Davut GUVEN, Editor of Gynecology and Obstetrics, Ondokuz Mayis University,
TURKIYE

Prof. Dr. Diler YILMAZ, Editor of Child Health and Diseases, Bandirma Onyedi Eyliil University,
TURKIYE

Prof. Dr. Harun CIFTCI, Editor of Medical Biochemistry, Cankiri Karatekin University, TURKIYE
Prof. Dr. Kaya MEMISOGLU, Editor of Orthopedics and Traumatology, Kocaeli University,
TURKIYE

Prof. Dr. Mustafa KURT, Editor of Biophysics, Kirsehir Ahi Evran University, TURKIYE

Prof. Dr. Oguz UZUN, Editor of Chest Diseases, Ondokuz Mayis University, TURKIYE

Prof. Dr. Omer UCAR, Editor of Veterinary Science, Mugla Sitki Kocman University, TURKIYE
Prof. Dr. Soner CANKAYA, Editor of Sports Science, Ondokuz Mayis University, TURKIYE
Assoc. Prof. Dr. Akin TEKCAN, Editor of Medical Biology, Amasya University, TURKIYE

Assoc. Prof. Dr. Alev AKSOY, Editor of Dentistry, Siileyman Demirel University, TURKIYE
Assoc. Prof. Dr. Fatih CANKAL, Editor of Radiology, Medipol University, TURKIYE

Assoc. Prof. Dr. Fatih UCKARDES, Editor of Biostatistics and Medical Informatics, Adiyaman
University, TURKIYE

Assoc. Prof. Dr. Fikret GEVREK, Editor of Histology and Embryology, Tokat Gaziosmanpasa
University, TURKIYE

Assoc. Prof. Dr. Funda KURT, Editor of Emergency Medicine, Ankara Government Hospital,
TURKIYE

Assoc. Prof. Dr. Gokce DEMIR, Editor of Nursing, Kirsehir Ahi Evran University, TURKIYE
Assoc. Prof. Dr. Onur OZTURK, Editor of Family Medicine, Samsun Education and Research
Hospital, TURKIYE

Assoc. Prof. Dr. Roswanira Binti AB WAHAB, Editor of Microbiology, University of
Technology, MALAYSIA

Assoc. Prof. Dr. Serbiilent YiGiT, Editor of Medical Biology, Ondokuz Mayis University,
TURKIYE

Assoc. Prof. Dr. Sultan ALAN, Editor of Midwifery, Cukurova University, TURKIYE

Assoc. Prof. Dr. Yakup BOSTANCI, Editor of Urology, Ondokuz Mayis University, TURKIYE
Assoc. Prof. Dr. Zuhal GUNDOGDU, Editor of Medical Oncology, Kocaeli University, TURKIYE
Asst. Prof. Dr. Bora BILAL, Editor of Anesthesiology and Reanimation, Kahramanmaras Sutcu
Imam University, TURKIYE

Asst. Prof. Dr. Ercan TURAL, Editor of Physiotherapy and Rehabilitation, Ondokuz Mayis
University, TURKIYE

Asst. Prof. Dr. Glines BOLATLI, Editor of Anatomy, Siirt University, TURKIYE

Asst. Prof. Dr. ibrahim GOREN, Editor of Internal Medicine, Ondokuz Mayis University,
TURKIYE




Asst. Prof. Dr. Kagan KARABULUT, Editor of General Surgery, Ondokuz Mayis University,
TURKIYE

Asst. Prof. Dr. Nagihan BILAL, Editor of Otolaryngology, Kahramanmaras Sutcu Imam
University, TURKIYE

Asst. Prof. Dr. Serkan Yasar CELiK, Editor of Medical Pathology, Mugla Sitki Kocman
University, TURKIYE

Asst. Prof. Dr. Soner CAKMAK, Editor of Psychiatry, Cukurova University, TURKIYE

Dr. Fatima K. SEREBRYANAYA, Editor of Pharmacy, Pyatigorsk Medical Pharmaceutical
Institute, RUSIA

* The ranking is arranged alphabetically within the academic title

STATISTIC EDITOR
Assoc. Prof. Dr. Taner TUNG, Ondokuz Mayis University, TURKIYE

ENGLISH EDITOR
Asst. Prof. Dr. Betiil OZCAN DOST, Ondokuz Mayis University, TURKIYE

TURKISH EDITOR
Prof. Dr. Serkan SEN, Ondokuz Mayis University, TURKIYE




REVIEWERS OF THE ISSUE*
Prof. Dr. Ali GUREL, Firat University, Department of Internal Diseases, TURKIYE
Assoc. Prof. Dr. Ayca SOLT KIRCA, Kirklareli University, Department of Midwifery, TURKIYE
Assoc. Prof. Dr. Gokhan ALTIN, istanbul Medipol University, Department of
Otorhinolaryngology, TURKIYE
Assoc. Prof. Dr. ismail ACAR, Yiiziinci Yil University, Department of Biology, TURKIYE
Assoc. Prof. Dr. Yeliz TANRIVERDI CAYCI, Ondokuz Mayis University, Department of Medical
Microbiology, TURKIYE
Assist. Prof. Dr. Bashar IBRAHIM, Kirklareli University, Department of Medical Microbiology,
TURKIYE
Assist. Prof. Dr. Feyza AKTAS REYHAN, Kitahya Health Sciences University, Department of
Midwifery, TURKIYE
Assist. Prof. Dr. irfan KARA, Erciyes University, Department of Otorhinolaryngology, TURKIYE
Assist. Prof. Dr. Shirin TARBIAT, Uskiidar University, Department of Molecular Biology and
Genetics, TURKIYE
Assist. Prof. Dr. Suna KIZILYILDIRIM, GCukurova University, Department of Medical
Microbiology, TURKIYE
Assist. Prof. Dr. Tugba Nurcan YUKSEL, Tekirdag Namik Kemal University, Department of
Pharmacology, TURKIYE
Dr. Burcu GURER GIRAY, Ankara Provincial Health Directorate Public Health Laboratory,
Department of Medical Microbiology, TURKIYE
Dr. Erol SENTURK, Bezmialem University, Department of Otorhinolaryngology, TURKIYE
Dr. Esra ATAOGLU, University of Health Sciences, Department of Internal diseases, TURKIYE

* The ranking is arranged alphabetically within the academic title




Volume 7, Issue 2 (2024)

Table of Contents

Research Articles

1. DETERMINATION OF NITROSAMINES IN VARIOUS PHARMACEUTICALS AT VARIABLE
TEMPERATURES

Fadime CANBOLAT, ARMEt AYDIN............oeceeeeeeeeeeeeereeeeereeeeseeeesesessssssssssvesesssasssssesssssssssssssssses 55-66
2. IDRAR YOLU ENFEKSIYONLARINDA AMPIRIK TEDAVi TERCiHi NE OLMALI?

Metin OZDEMIR, Zeynep SENTURK KOKSAL.........coeeeereeeeeeeeerneeverreresiseessssssesssssssssssssssssssessnns 67-72

3. EVALUATION OF COLORECTAL CANCER SCREENING AWARENESS AND COMPLIANCE RATES
OVER THE AGE OF 40: SINGLE CENTER DATA IN TURKIYE
Diiriye Sila KARAGOZ OZEN, Elif DAGISTAN ERGIN, Ali Ugur ERGIN, Mehmet Derya

DEMIRAG. ..ottt ee et es st st st e s sas s st st stsseasea s sasss st entseasensannsnsans 73-79
4, HOW DO BIRTH SATISFACTION, PERCEIVED STRESS, AND SOME FACTORS AFFECT THE RISK
OF POSTPARTUM DEPRESSION?

EIIF DAGLI oo e eeteseses e sas s s st setsessras s s ssnssessessrsansanesnesessrasras 80-87

5. EVALUATION OF THE EFFECTIVENESS OF DIGITAL STORYTELLING ON FERTILITY AWARENESS
AMONG WOMEN: A RANDOMIZED CONTROLLED EXPERIMENTAL STUDY

EIIf DAGLL..oeeeeeeeeeeeeeeeeeeeteeee ettt aseta s s st eas s as s s s sassssasassssssnans 88-92
6. INAKTiF SARS-COV-2 ASISI UYGULANAN SAGLIK CALISANLARINDA ANTI-SPIKE S1 RBD I1GG
DEGERLERININ BELIRLENMESi

Kardelen BULBUL, Taylan BOZOK, Hamide KAYA, Harun GULBUDAK, Seda TEZCAN ULGER,
GONUIASLAN. ...ttt e e et et e ettt e sttt a e s aaaaaesseesssssssssssssseesessneees 93-97
7. THE EFFECT OF NECROSTATIN -1 AND ENOXAPARIN MOLECULES ON RANDOM PATTERN
FLAP VIABILITY

Omer Faruk CINAR, Nagihan BILAL, Emine KILINC GUNAY, Muhammet SEYITHANOGLU, israfil
ORHAN, MURAMMEA GQAZi YILDIZ.........ccooeeeeeeeeeeeeeeeeeeeeeee ettt 98-105




Black Sea Journal of Health Science
doi: 10.19127 /bshealthscience.1377252

Open Access Journal
e-ISSN: 2619 - 9041

Research Article

Volume 7 - Issue 2: 55-66 / March 2024

DETERMINATION OF NITROSAMINES IN VARIOUS
PHARMACEUTICALS AT VARIABLE TEMPERATURES

Fadime CANBOLAT'*, Ahmet AYDIN?

1Canakkale Onsekiz Mart University, Vocational School of Health Services, Department of Pharmacy Services, 17020, Canakkale,
Tiirkiye
2Yeditepe University, Faculty of Pharmacy, Department of Toxicology, 34858, Istanbul, Tiirkiye

Abstract: Nitrosamines have been classified as potent genotoxic agents for humans by the International Agency for Research on
Cancer. Our study aimed to determine the levels of nitrosamine impurities that could be formed in the content of drugs under different
temperature conditions during their shelf life using chromatographic analysis. Eleven drugs in pharmacies were subjected to long-term
exposure at two different temperatures. Twelve nitrosamine impurities of all samples were performed using LC-MS/MS. When the
impurity levels of the analyzed drugs were examined, no nitrosamine impurity was detected in any drugs. Our study revealed that if no
impurity was detected under storage conditions, there was no impurity formation even when the temperature was increased. When
impurity formation is effectively prevented during the manufacturing stage, the risk of impurity occurrence during the shelf-life of

drugs belonging to the same group is estimated to be low.
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1. Introduction

Pharmaceutical impurities encompass undesired
chemicals that can arise during the synthesis or
production of pharmaceuticals, as well as under varying
storage conditions such as temperature and humidity or
as a result of interactions with
contaminations (Kao et al, 2022).
impurities, nitrosamines (NAs) have garnered significant
attention. NAs, characterized by the chemical structure
“R2N-N = 0” is often formed by the interaction of a
nitrosating agent (Sung et al, 2010; Bharate, 2021).

Notably, NAs are potent genotoxic agents that can impact

excipients or
Among these

various living organisms and have been classified as
potential human carcinogens by the International Agency
for Research on Cancer (IARC) (Lapo, 2021). The
emergence of NAs as a public health concern can be
traced back to detecting impurities in angiotensin II
receptor blocker drugs containing valsartan. In July 2018,
the U.S. Food and Drug Administration (USFDA) reported
the presence of N-nitroso dimethylamine (NDMA), one of
the NA species, in valsartan-containing drugs (Lapo,
2021). Subsequently, NDMA was also identified in
another angiotensin Il receptor blockers like losartan and
irbesartan, as well as in histamine II blockers such as
ranitidine and nizatidine, and the anti-hyperglycemic
drug metformin. Extensive studies have confirmed the
mutagenic carcinogenicity of NDMA in various animal
species, leading to its classification as “reasonably

anticipated to be human carcinogens” by the IARC, World
Health Organization (WHO), and the National Toxicology
Program, U.S. Department of Health and Human Services
(Tuesuwan and Vongsutilers, 2021). NA impurities can
arise in drugs containing tetrazole, secondary, and
tertiary amine structures (Figure 1).

Several NAs, including NDMA, N-nitroso-N-methyl-4-
aminobutyric acid (NMBA), N-nitroso diethylamine
(NDEA), N-nitroso diisopropylamine (NDIPA), N-nitroso
ethyl isopropylamine (NEIPA), N-nitroso dibutylamine
(NDBA), N-nitroso ethyl methylamine (NMEA), N-nitroso
pyrrolidine (NPyR), and N-nitroso piperidine (NPIP)
(Table 1), may be encountered as impurities in drug
groups with this molecular structure (Li et al,, 2021; Hu
et al,, 2021). Assessment reports released by the USFDA
and European Medicines Agency (EMA) enounce that
NDMA, NDEA, NMBA, NDBA, N-methyl-N-nitrosoaniline
(NMPhA) are the most commonly detected impurities in
specific drugs (Chidella et al., 2021; USFDA, 2021; EMA,
2021). Consequently, detecting NAs has become a crucial
issue in drugs prone to impurities due to their
susceptible production processes and materials.

BS] Health Sci / Fadime CANBOLAT and Ahmet AYDIN 55
This work is licensed (CC BY-NC 4.0) under Creative Commons Attribution 4.0 International License



Black Sea Journal of Health Science

Table 1. Twelve nitrosamine impurities reportedly identified in pharmaceuticals

Impurity Structure SMILES MW (g/mol) Log P Al (ng/day)
-0
NZ
NDBA | CCCCN(CCCC)N=0 158.25 2.57 26.5

Hi& S, T " \/\/CH‘

Hjc—\

NDEA N CCN(CC)N=0 102.14 1.79 26.5
i / \
O=N CH,
CHy
H4C —< CH,
NDIPA ’ CC(C)N(C(C)C)N=0 130.19 1.79 26.5
O=N CH,
D—
NDMA N— CH3 CN(C)N=0 74.08 0.23 96.0
H5C
CH,
HLC —<
NEIPA . CCN(C(C)C)N=0 116.16 1.40 26.5
r
/ \
0=N CH.
OH CH4
NMBA l P CN(CCCC(=0)0)N=0 146.15 0.46 96.0
- N>
O=N
NMEA /N CCN(C)N=0 88.11 0.62 -
H;C CH,
o -,
N
I
NPIP N C1CCN(CC1)N=0 114.15 1.15 -
O
N
NpyR N C1CCN(C1)N=0 100.12 0.76 -
[}
Il
H.L. N
"-\.u.-
NMPhA CN(C1=CC=CC=C1)N=0 136.15 1.80 -
H3C—NH
NMIPA CHy CC(C)NC 73.14 0.61 -
H,C
I=N CH

N-tert-Butyl-N- H,C

ethylnitrosamine CCN(C(C)(C)CIN=0 130.19 1.79 -

CH,

NDBA= N-nitrosodibutylamine, NDEA= N-Nitrosodiethylamine, NDIPA= N-nitrosodiisopropylamine, NDMA= N-Nitrosodimethylamine,
NEIPA= N-nitrosoethylisopropylamine, NMBA= N-nitroso-N-methyl-4-aminobutyric acid, NMEA= N-nitrosoethylmethylamine, NPIP=
N-nitrosopiperidine, NPyR= N-nitrosopyrrolidine, NMPhA= N-methyl-N-nitrosoaniline, NMIPA= N-Nitroso-N-methyl-2-propanamine,
and N-tert-Butyl-N- ethylnitrosamine, MW= molecular weight, Log P= partition coefficient, Al= acceptable intake limit.
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Guidance on controlling those impurities in medicinal
and pharmaceutical products has been established by
regulatory authorities like the USFDA and EMA due to the
presence of different NA impurities (Chidella et al,
2021). These guidelines provide insights into the
conditions that can contribute to the occurrence of NA
impurities in pharmaceutical products. NA impurities can
arise during active pharmaceutical ingredients (APIs)
production through specific raw materials, starting
materials, and intermediates. For instance, APIs may
contain NAs due to using contaminated raw materials.
Furthermore, the materials used in the production
process, including solvents, reagents, and catalysts, can
also play a role in NA formation. Amide solvents, for
instance, are known to degrade into secondary amines,
which are recognized as sources of NAs. Using sodium
nitrite (NaNO:z) or other nitrites in the presence of
secondary or tertiary amines presents a potential
mechanism for NA formation (Schlingemann et al., 2023).
Hu et al. (2021) reported that the formation of NAs can
be attributed to side reactions during drug synthesis,
breakdown of unstable drug compounds, contamination
during production, and storage and packaging conditions.
NA impurity levels in drugs can increase during
production, especially under low pH and high-
temperature conditions (Hu et al., 2021). According to a
2020 report by the USFDA, degradation occurring during
the manufacturing of the finished metformin products
led to high levels of NDMA (Tuesuwan et al, 2021;
USFDA, 2021). Given the potential occurrence of NAs
during production, it is imperative for pharmaceutical
companies to take corrective actions to minimize the risk
of NA formation in their products. Consequently,
pharmaceutical companies have expanded their quality
control analysis of NAs, encompassing assessments of
raw materials, finished products, and residuals from the
production process. products are
released into the market following risk assessments,
which include the analysis of NA impurities as part of the

Pharmaceutical

manufacturing process.

However, current quality control practices are primarily
based on the analysis data of drugs before they are
released to the market. Nonetheless, it is paramount to
assess the impurity levels that may arise under different
conditions during the shelf life of drugs, such as varying
temperature and humidity conditions, after they have
been launched to the market. Limited research exists on
the potential risk of impurities posed by impurities that
may develop due to exposure to high temperatures
during the shelf life of drugs. While the NA impurities in
the sartan group of drugs represent the tip of the iceberg,
it is known that NA impurity formation is possible in
other drug groups, mainly those containing tetrazole,
secondary, and tertiary amine groups (Figure 1).
Therefore, our study aims to determine the levels of NA
impurities that may form under different temperature
conditions during the shelf life of drug formulations using
chromatographic methods. For this purpose, 11 drugs

(valsartan, losartan, pioglitazone, escitalopram,
rifampicin, imipramine HC],

famotidine, metformin HCl, and venlafaxine) available in

fluoxetine, acyclovir,

pharmacies, specifically those containing tetrazole,
secondary, and tertiary amine groups (Figure 1), were
subjected to prolonged exposure at two different
50°0C).
Subsequently, potential NA impurities were analyzed for
all samples using an LC-MS/MS instrument.

temperatures  (room  temperature and

2. Materials and Methods

2.1. Chemicals and Pharmaceuticals

The reference standard solutions of the 12 NAs (NDBA,
NDEA, NDIPA, NDMA, NEIPA, NMBA, NMEA, NPIP, NpyR,
NMPhA, NMIPA and N-tert-Butyl-N- ethyl nitrosamine in
MeOH) in a concentration of 1000 pg/mL, and NDMA-D6
(isotope-labeled NDMA standard; as internal standard
(IS)) at a concentration of 1 pgmL-1, were purchased from
(Toronto, Canada).
Methanol and acetonitrile of LC-MS grade and formic acid
(> 98% purity) were purchased from Merck (Darmstadt,

Toronto Research Chemicals

Germany). All drugs to be analyzed, namely valsartan,
losartan, pioglitazone, escitalopram, rifampicin,
imipramine HCI, famotidine,
metformin HCl, and venlafaxine were purchased from

fluoxetine, acyclovir,
local pharmacies (Table 2).

2.2. Preparation of Calibration Standard Solutions
and Quality Controls

The method employed for analyzing NA impurities in
pharmaceuticals is directly utilized from the study by
Mavis et al. (2023) (Mavis et al, 2023). Reference
standard solutions at 1000 pg/mL concentration were
diluted with methanol to prepare a working mix solution
(WS1) at a concentration of 1 pgmL-1. WS1 was diluted
with deionized water to obtain six working mix solutions
(WS2) at different concentrations (0.25, 2.5, 10, 25, 50,
and 250 ngmL-1). All solutions were stored at -20 °C. To
calibration standards, each WS2 solution was diluted in a
ratio of 1/5. One hundred microliters of each WS2
solution were taken, and 50 pL IS (1 pgmL-1) and 350 pL
deionized water were added to it. The concentrations of
the obtained calibration standards were 0.05, 0.5, 2, 5,
10, 50 ngmL-1. Furthermore, quality control samples
(QCs) were prepared by adding calculated volumes of the
WS2 to blank powders of the corresponding drug tablets
at concentrations of 4 and 20 ngmL-L

2.3. Chromatographic Condition

Samples were analyzed by an Agilent Ultivo triple
quadrupole LC/MS (6465B, Agilent Technologies, Santa
Clara, CA, USA) equipped with an APCI source (Agilent
Technologies, Santa Clara, CA, USA). Positive chemical
ionization in dMRM mode was selected for MS/MS
detection of the NAs. The analytical column (Poroshell
HPH C18, 4.6 A~ 150 mm 2.7 ym (P/N 693975-702,
Agilent Technologies, Santa Clara, CA, USA)) was
maintained at temperature of 20 °C, while the
autosampler temperature was set at 8 °C. Mobile phase A
(pH 3) consisted of 0.2% formic acid in deionized water,
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and phase B consisted of methanol, with a flow rate of 0.6
mL/min. The initial gradient of 18% B was held for 1.0
minutes, followed by a linear increase to 78% B over 6.0
min. Subsequently, the gradient was converted to 100%
B and maintained for 5.0 min. Finally, the gradient was
returned to the initial condition over 5.0 minutes. The
total running time was 17.0 min., and the sample
injection volume was 20 pL. The mass spectrometer
settings were as follows the drying gas temperature was

set to 300 °C, the drying gas flow rate was 6 L/min, the
nebulizer pressure was 55 psi, the vaporizer temperature
was 350 °C, the corona current was 4 pA, and the
capillary voltage was 3000 V. The quantification of the
analytes was conducted by constructing calibration
curves based on the concentrations of the calibrators,
considering the matrix effect by adjusting for the yields
of the corresponding IS (NDMA-D6).

& 7
= =3 ~7 N
a \> R=N
- 7
\ C
) — /\/ My
\ /
‘/\} \ A
H,E N. 'N
M, HO A)_.(‘:-,
Valsartan Losartan
Drugs containing tetrazole group
I N I ‘\1\<
J = Y
r e Y
2 kS ), i
“ ,L' .
’_ l " . \\I 4 !
’,/\§;’/ ' > A~ “I
| 2 R 7 e
N A
) 4 e l':)o >
o / !
Pioglitazone Escitalopram Rifampicin
HCI
" HiC /\/\ (o] ‘Q\
N Ao N N N x
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CH, MN ;
=N
H,N
Fluoxetine Imipramine HCI Acyclovir
H»‘C\ /CH,
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" =i,
Y=+ HCI o

Famotdine

Metformin HCI

T
AN
\ 7

> 2
H.C

Venlafaxine

Other drugs with nitrosamine issues

Figure 1. Chemical structures of the eleven pharmaceuticals with potential NA impurities in our study.
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Table 2. Drugs and packaging shapes used in the study

Drug DS (mg) Formulation
Valsartan/Amlodipine 160 /5 Film tablet
Losartan potassium 50 Film tablet
Pioglitazone 30 Tablet
Essitalopram 10 Film tablet
Rifampicin 300 Capsule
Fluoxetin 20 Capsule
Imipramine HCI 25 Film tablet
Acyclovir 800 Tablet
Famotidine 40 Film tablet
Metformin HCl 500 XR* tablet
Venlafaxine 375 Micropellet

DS= dose strength, * extended-release.

2.4. Sample Treatment Procedure

A mandatory degradation study was conducted using
stability investigate the impact of
temperature on the formation of NA impurities in the
drug packaging of the listed drugs in Table 2. The study
involved subjecting the drugs to high temperatures
without opening the packaging. The temperature ranges

chambers to

for drug stability, including drugs like ranitidine and
similar drug groups, were reported to be 40-50°C (Hao et
al.,, 2023). Workgroups were determined considering the
shelf life and the upper limit temperatures for drug
stability. The drugs were kept in their original packaging
within stability chambers at different temperatures and
time intervals, resulting in four groups.

As the drug packaging remained unopened, the drugs
were not exposed to any oxygen entry. The first group
was kept at 25°C/75% relative humidity (RH) for one
week, adhering to the temperature conditions specified
for shelf life. The second group was kept at 25°C/75% RH
for four weeks following the shelf-life temperature
conditions. The third group was subjected to the upper

50°C/75% RH, for one week. Similarly, the fourth group
was exposed to the upper limit temperature of 50°C/75%
RH but four weeks.

To extract the analytes, tablet powder equivalent to 50
mg of all drugs was weighed and placed in a glass tube.
Subsequently, 250 pL of IS was added to the tube and
vortexed for 5 seconds. Next, 2250 pL of an extraction
solution composed of deionized water and acetonitrile
(80:20, v/v) with a pH of 4.0 adjusted using formic acid
was added to the tube. The mixture was agitated at room
temperature for 30 minutes. Following the extraction
step, the suspension was centrifuged at 3600 A~ g for 5
minutes and filtered through a 0.45 pm regenerated
cellulose membrane prior to injection.

3. Results

Considering the potential carcinogenic effects of NAs,
both the USFDA and EMA have issued guidelines
outlining chromatographic analysis methods for the
detection of these impurities in drug products.
Additionally, various validated chromatographic analysis
methods have been reported in the literature. In our
study, we directly utilized the LC-APCI-MS/MS method
developed by Mavis et al. in their 2023 publication, which
was originally designed for the detection of multiple NA
impurities in valsartan and irbesartan drugs (Mavis et al.,
2023). We applied this method to analyze the impurities
present drug samples. study, a
comprehensive analysis of 12 NAs in drug samples was
conducted using LC-APCI-MS/MS. A dynamic multiple
reaction monitoring (mrm) method with a runtime of 17
minutes was performed, utilizing a Poroshell HPH C18
(4.6 x 150 mm, 2.7 pm) column in a gradient system
mobile phase flow (Mobile phase A: 0.2% formic acid,
Mobile phase B: Methanol) to detect and quantify the 12
NAs (Figure 2).

in our In our

limit temperature for drug stability, which was
K‘;‘;-
NMIPA
" NPyR
094
084 NEIPA NDBA
074 N-tert-Butyl-N-ethylnitrosamine !
064 |
05 '
o« NOMA
"1 NDMA-DE
0.3
i
024 |§ \ I
o |8 - \ NDIPAR!  NMPhA '.
. NMB 'LL !
3% H a5 « 65 ? 75 8 8% 3 35 10

Counts (%) vs. Acquisition Time (min)

Figure 2. Chromatogram of the 12 NA impurities included in the study. NDBA= N-nitrosodibutylamine, NDEA= N-

Nitrosodiethylamine, =~ NDIPA=

N-nitrosodiisopropylamine,

NDMA=  N-Nitrosodimethylamine, @NEIPA= N-

nitrosoethylisopropylamine, NMBA= N-nitroso-N-methyl-4-aminobutyric acid, NMEA= N-nitrosoethylmethylamine,
NPIP= N-nitrosopiperidine, NPyR= N-nitrosopyrrolidine, NMPhA= N-methyl-N-nitrosoaniline, NMIPA= N-Nitroso-N-
methyl-2-propanamine, and N-tert-Butyl-N- ethylnitrosamine, NDMA-D6= isotope-labeled NDMA standard (as internal

standard).
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The determined level in our study had a calibration curve that the calibration curves exhibited strong linearity,
range of 0.05-50 ngmL-! for all NAs. The analysis's limit with a coefficient of determination (R2) exceeding 0.997
of quantitation (LOQ) was determined to be 0.05 ngmL-1 for all NAs (Figures 3-5).

for all 12 NAs. The results presented in Table 3 indicate

Table 3. Calibration results for 12 NA impurities

Impurity Prec1i1(1)'rslo(rn/l p/);;)duct RT (min) R2 Value Cahb(lré;(iil_gange (n;(l)l(ﬁ_l)
NDBA 159.0/57.0 9.93 0.998 0.05-50 0.05
NDEA 103.1/75.5 5.22 0.999

NDIPA 131.1/43.1 6.62 0.998

NDMA 75.0/43.0 3.28 0.998

NEIPA 117.0/74.9 5.84 0.999

NMBA 147.0/44.1 4.60 0.999

NMEA 89.1/61.0 461 0.998

NPIP 115.1/41.0 5.46 0.999

NpyR 101.1/55.0 461 0.998

NMPhA 137.0/107.0 7.16 0.999

NMIPA 103.1/60.9 5.14 0.999

N-tert-Butyl-N- 131.0/75.0 6.59 0.997

ethylnitrosamine

RT= retention time, R2= coefficient of determination (R squared); LOQ= limit of quantification

NDEA; 0.999
NDBA; 0.998
;0,05 L1045 ppb
b T e 1
NDIPA; 0.998 ~ imeeerse '2 NDMA; 0.998
| | L1; 0,05 ppb
L1; 0,05 pob Nl i
‘ \ :" T
ﬁo ! _ _‘i‘._ ' *

Figure 3. Calibration curves of the NDBA, NDEA, NDIPA and NDMA impurities included in the study. NDBA= N-
nitrosodibutylamine (R2= 0.998, retention time (RT, min)= 9.93= precursor/product ion (m/z)= 159.0/57.0), NDEA= N-
Nitrosodiethylamine (R2= 0.999, retention time (RT, min)= 5.22= precursor/product ion (m/z)= 103.1/75.5), NDIPA=
N-nitrosodiisopropylamine (R2= 0.998, retention time (RT, min)= 6.62= precursor/product ion (m/z)= 131.1/43.1),
NDMA= N-Nitrosodimethylamine (R2= 0.998, retention time (RT, min)= 3.28= precursor/product ion (m/z)=
75.0/43.0).
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Figure 4. Calibration curves of the NEIPA, NMBA, NMEA and NMIPA impurities included in the study. NEIPA= N-
nitrosoethylisopropylamine (R2= 0.999, retention time (RT, min)= 5.84= precursor/product ion (m/z)= 117.0/74.9),
NMBA= N-nitroso-N-methyl-4-aminobutyric acid (R2= 0.999, retention time (RT, min)= 4.60= precursor/product ion
(m/z)= 147.0/44.1), NMEA= N-nitrosoethylmethylamine (R2= 0.998, retention time (RT, min)= 4.61=
precursor/product ion (m/z)= 89.1/61.0), NMIPA= N-Nitroso-N-methyl-2-propanamine (R2= 0.999, retention time (RT,
min)= 5.14= precursor/production (m/z)= 103.1/60.9).

BS] Health Sci / Fadime CANBOLAT and Ahmet AYDIN 61



Black Sea Journal of Health Science

NMPhA; 0,999

NPyR; 0.998

A8 pab ¢

NPIP; 0.999

e M
L
N-tert-Butyl-
N-ethylnitrosamine; 0.997
L5 0.05pp0

Figure 5. Calibration curves of the NMPhA, NPIP, NPyR and N-tert-Butyl-N- ethylnitrosamine impurities included in the
study. NMPhA= N-methyl-N-nitrosoaniline (R2= 0.999, retention time (RT, min)= 7.16= precursor/product ion (m/z)=
137.0/107.0), NPIP= N-nitrosopiperidine (R2= 0.999, retention time (RT, min)= 5.46= precursor/product ion (m/z)=
115.1/41.0), NPyR= N-nitrosopyrrolidine (R2= 0.998, retention time (RT, min)= 4.61= precursor/product ion (m/z)=
101.1/55.0), and N-tert-Butyl-N- ethylnitrosamine (R2= 0.997, retention time (RT, min)= 6.59= precursor/product ion

(m/z)= 131.0/75.0).

Our study presents the NA analysis conducted on 11
commercially available drugs (valsartan, losartan,
pioglitazone, escitalopram, fluoxetine,
imipramine HCl, acyclovir, famotidine, metformin HCI,
and venlafaxine) listed in Table 2 in the materials and

rifampicin,

methods section. These drugs were kept unopened and
subjected to various time intervals and temperature
conditions, reflecting real-world scenarios. The analysis
results of NA impurities in 11 drugs, stored at various
time intervals and temperature conditions, are presented

in Table 4. When the 11 drugs were analyzed for NA
impurities after being stored for one week and four
weeks under specific storage conditions, no impurities
were detected within the calibration range of 0.05-50
ngmL-l. Furthermore, when the NA impurity results of
the 11 drugs stored for one week and four weeks at 50°C
and 75% humidity stability chambers were examined (as
shown in Table 4), it was observed that no impurities
developed at this temperature and storage duration.
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Table 4. NA impurity results of 11 drug samples stored at different temperatures

Impurity Xif;;fgﬂé Losartan  Pioglitazone  Escitalopram  Rifampicin  Fluoxetine ™ P Acyclovir ~ Famotidine M“;"Crl“‘i" Venlafaxine
Room temperature; 25 °C / 75% humidity (one week and four weeks)

NDBA n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
NDEA nd n.d nd n.d n.d n.d n.d n.d n.d nd n.d
NDIPA nd n.d nd n.d n.d n.d n.d n.d nd nd n.d
NDMA n.d nd nd n.d n.d n.d n.d n.d n.d nd nd
NEIPA nd nd nd n.d n.d n.d n.d n.d nd nd n.d
NMBA nd nd nd n.d n.d n.d n.d n.d nd nd n.d
NMEA n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
NPIP n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
NpyR n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
NMPhA n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
NMIPA n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
Et-ltzlf;-i]?rl;tg ;rI:]i-ne n.d n.d n.d n.d n.d n.d n.d n.d nd nd n.d
50 °C/ 75% humidity (one week and four weeks)

NDBA n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
NDEA n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
NDIPA n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
NDMA n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
NEIPA n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
NMBA n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
NMEA n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
NPIP nd n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
NpyR nd n.d n.d n.d n.d n.d n.d nd n.d n.d n.d
NMPhA nd n.d n.d n.d n.d n.d n.d nd n.d n.d n.d
NMIPA nd nd nd n.d n.d n.d n.d n.d nd nd n.d
N-tert-Butyl-N- n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d

ethylnitrosamine

NDBA= N-nitrosodibutylamine, NDEA= N-Nitrosodiethylamine, NDIPA= N-nitrosodiisopropylamine, NDMA= N-Nitrosodimethylamine,
NEIPA= N-nitrosoethylisopropylamine, NMBA= N-nitroso-N-methyl-4-aminobutyric acid, NMEA= N-nitrosoethylmethylamine, NPIP=
N-nitrosopiperidine, NPyR= N-nitrosopyrrolidine, NMPhA= N-methyl-N-nitrosoaniline, NMIPA= N-Nitroso-N-methyl-2-propanamine,

and N-tert-Butyl-N- ethylnitrosamine, n.d= not dedected.

4. Discussion

Numerous studies have focused on detecting and
investigating N-nitrosamine precursors, particularly
NDMA, in drugs. The IRAC has classified NDMA as a
possible human carcinogen (group 2A) (Yoon et al,
2021). Following identifying NDMA in ranitidine-
containing medications in September 2019, the USFDA
and EMA established an acceptable daily intake limit of
96 ng 0.32 ppm
manufacturers voluntarily recalled ranitidine worldwide
when NDMA levels were found to exceed the USFDA's
recommended limit by a factor of nine in numerous
ranitidine-containing medicines (Yoon et al.,, 2021). The
USFDA has temporarily set a tolerable limit of 96 ng/day
in a tablet or capsule (Monajjemzadeh and Robertson,
2022). The EMA has set temporary tolerable limits of
26.5 ng/day or 96 ng/day for selected NA impurities,
depending on their similarity to NDEA or NDMA
(Thresher et al., 2020).

In response to the occurrence of NA contamination in
sartans, regulatory bodies, and research organizations

or for ranitidine. However,

have made substantial endeavors to create analytical
approaches utilizing different chromatographic analysis
methods like GC-MS/MS, LC-MS/MS, and HPLC. These
methods aim to accurately measure the levels of NAs in
both the active APIs and pharmaceutical products
(Tuesuwan and Vongsutilers, 2021). However, analyzing
ppm-level contaminants like NAs in pharmaceuticals can
lead to accurate results with rigorous quantitative
analytical methods.

In a study by Schmidtsdorff and Schmidt, a supercritical
fluid chromatography (SFC) method was developed to
simultaneously determine NAs (NDMA, NDEA, NMEA, N-
nitrosodi-n-propylamine (NDnPA), NDPA, NDBA, N-
diphenylamine (NDPhA), NPyr,
piperidine (NPip), NMor) at ppb levels in the sartan
drugs valsartan and losartan (Schmidtsdorff and
Schmidt, 2019). In another study by Xu et al. (2021) an
LC-MS/MS method was developed to analyze NAs (N-
nitroso dimethylamine (NDMA), N-nitroso diethylamine
(NDEA), N-nitroso diisopropylamine (NDIPA), N-nitroso
ethyl isopropylamine (NEIPA), N-nitroso dibutylamine

nitroso N-nitroso

BS] Health Sci / Fadime CANBOLAT and Ahmet AYDIN

63



Black Sea Journal of Health Science

(NDBA), and N-nitroso methyl aminobutyric acid
(NMBA)) as impurities in a valsartan sample. The
calibration range for these NA impurities in valsartan
was 0.05 - 3.6 ppm (Xu et al, 2021). Furthermore,
Wohlfart et al. conducted a study in 2021 where they
developed an LC-MS/MS method to quantify the amount
of 4-methyl-1-nitrosopiperazine (MeNP) impurity in
rifampicin. The calibration range for MeNP in rifampicin
was established to be 0.7 to 5.1 ppm (Wohlfart et al,
2021). In a recent study by Wogel and Norvig, they
developed an LC-MS/MS method utilizing solid phase
extraction to detect 13 NAs (NDMA, NMEA, NPyr, NDEA,
nitroso morpholine (NMor), ethyl-nitroso-(propane-2-
yl)-amine (EIPNA), N-Nitrosodiisopropylamine (DIPNA),

N-nitroso-di-n-propylamine (NDPA), N-Nitroso-N-
methylaniline (NMAni), N-N-Nitrosomethyl-4-
aminobutyric  acid (NMBA), NDBA, N-nitroso

diphenylamine (NDPhA)) that could potentially be
present as impurities in pharmaceuticals. The method
exhibited a remarkable detection limit of up to 0.025 ppb,
demonstrating its high sensitivity and reliability in
identifying trace levels of NAs (Vogel and Norwig, 2022).
Similarly, Mavis et al. developed an LC-APCI-MS/MS
method for the quantitative determination of 11 NAs
(NMEA, NMIPA, NPIP, NPyR, NDMA NDEA, NMBA, DIPNA,
NDBA, NMPhA, and EIPNA) in valsartan and irbesartan
drugs. The method utilized had a calibration range of 0.5-
50 ngmL-1, allowing for precise quantification of the NA

impurities (Mavis et al, 2023). These studies
demonstrate the development of effective
chromatographic analysis methods to accurately
measure and quantify NAs in pharmaceuticals,

addressing the need for reliable analytical techniques in
detecting and monitoring these contaminants. Our study
directly utilized the method of Mavis et al. to analyze NA
impurities at ppb levels (Figure 3-5). It is essential to
have a sensitive analytical method in impurity studies for
accurate Therefore, reporting impurity
detection limits in ppm or ppb levels is customary in the

detection.

literature. In our study, we detected and quantified NAs
at low concentrations with a sensitive analysis method
similar to the literature. (Table 3, Figure 2).

In our study, we utilized an LC-MS/MS method to
investigate the presence of NA impurities in drugs and
assess the impact of temperature on impurity formation
during storage conditions. The literature contains several
recent studies that are relevant to drug impurity analysis
under storage conditions. A notable study by Abe et al.
(2020) sheds light on the effect of high-temperature
storage on ranitidine stability, particularly on NDMA
formation. Samples were analyzed using LC-MS/MS.
Following the drug stability guidelines outlined by the
International Conference on Harmonization (ICH-Q14), it
was observed that NDMA levels significantly increased
over 8 weeks from 0.19 to 116 ppm and from 2.89 to 18
ppm for tablet A and tablet B, respectively, when stored
under accelerated conditions (40 °C with 75% RH) (Abe
et al, 2020). The study demonstrated a correlation

between temperature and NDMA formation, with higher
temperatures increasing impurity levels. Another study
conducted by Golob et al. (2023) investigated film-coated
tablets containing crospovidone from two different
manufacturers with varying levels of nitrite. The tablets
were subjected to room temperature and accelerated
stability temperature (40 °C/75% RH). NDMA and nitrite
were detected at ppb levels, while DMA was detected at
ppm levels in the drug product. The NDMA formation in
the drug product was time, temperature, and nitrite-
dependent, with a reduction in DMA and nitrite
emphasized. The study highlighted that impurity
formation and with high-
temperature exposure in the presence of nitrite at room
temperature. However, when there was no impurity
formation at room temperature, impurity formation was
not observed at the stability temperature (Golob et al.,
2023).

In a study conducted by Hao et al. (2023) the impact of
mandatory degradation tests on NA formation was

increased over time

investigated using a long-acting metformin drug (Hao et
al, 2023). The analysis conditions included oxidation
conditions at different temperatures and low pH
conditions. Impurities were not detected in sample
groups stored at different temperatures when stored
under specific conditions (25°C/60% RH, 4 days) in an
acidic environment. Even when these samples were
subject to high temperatures (50°C/60% RH, 4 days), no
impurities were observed. However, impurity formation
was observed in samples stored
environment under storage conditions, with high
temperatures leading to increased impurity levels,
consistent with observations in other conditions. Our
study analyzed the drug samples at different time points

in a peroxide

and temperatures to assess the presence of NA
impurities. Our findings indicate that none of the drugs
analyzed (one week or four weeks) exhibited any
detectable NA impurities under storage conditions of
temperature and 75% humidity (Table 4). Additionally,
when these drugs were subjected to high-temperature
conditions of 50 °C and 75% humidity for either one
week or four weeks, no NA impurities were formed
(Table 4). The initial formation of NA impurities in
pharmaceuticals mostly occurs through the reaction of
nitrous acid with organic solvents during the API
synthesis. Therefore, if impurities form during the API
synthesis, these impurities can be detected using
chromatographic methods under storage conditions. In
our study, since no nitrosamine impurity was detected in
the analyzed drugs, it can be concluded that the quality
controls during the API synthesis of the drugs included in
the analysis were conducted with precision.

Based on our study results, it can be concluded that for
the selected drugs, if no NA impurities are present during
the drug production steps, the temperature variations
encountered during storage conditions do not contribute
to impurity formation. Our findings suggest that the
drugs analyzed in our study were not contaminated
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during production, and NA formation did not occur. It is
worth noting that our study data aligns with existing
literature findings. However, while previous research has
focused on a limited number of drugs and NA groups in
terms of impurity analysis under storage conditions, our
study expands upon this by analyzing a more extensive
range of drugs and NA groups. The studies mentioned
above offer valuable insights into the interplay between
storage conditions, temperature, and the formation of NA
impurities in pharmaceuticals. They underscore the
significance of closely monitoring and comprehending
the factors contributing to generating these impurities.
Considering the findings from both the literature and our
study, it becomes evident that controlling and monitoring
stability-related factors and controlling impurities during
production is crucial. This holistic approach is essential
for mitigating some pharmaceuticals' health risks
associated with NA impurities.

5. Conclusion

Nitrosamines are an essential source of impurities for
public health. Pharmaceutical companies launch drugs to
the market by performing various quality control
analyses to prevent the formation of NA impurities.
However, evaluating the level of NA impurity formation
during the shelf life of drugs released to the market after
passing quality control and risk assessment is vital to
protect public health. Therefore, in our study, we
specifically investigated the effect of the temperature
parameter, which affects NA impurity formation, on
pharmaceuticals available on the market. Our study
revealed that for pharmaceuticals on the market that did
not have nitrosamine impurities detected during
production and passed quality control, nitrosamine
impurities did not form even when storage conditions
were changed (temperature was increased) for four
weeks. This demonstrates the importance of
impurity quality audits during the
manufacturing phase of pharmaceuticals and that the
level of impurity formation during shelf life may be low
for medicines that have passed quality audits. It is vital to
continue to monitor and control NA impurities in
pharmaceuticals to minimize health risks. As long as the
Pharmaceutical Industry raises safety standards by
prioritizing quality control measures throughout the
manufacturing process and considering factors such as
temperature, it is anticipated that the integrity of
pharmaceutical products will not be compromised.
Continued research and extensive studies are required to

simultaneous

further improve our understanding of NA impurity
formation and effectively address the public health
concerns associated with these impurities.
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IDRAR YOLU ENFEKSIYONLARINDA AMPIRIK TEDAVI TERCiHI
NE OLMALI?
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Ozet: idrar yolu enfeksiyonlar1 hastane ve toplumda en sik karsilasilan enfeksiyonlarin basinda gelmektedir. Kiiltiir imkani olmayan
durumlarda ampirik tedavi hastaligin sagaltim ve komplikasyonlarinin énlenmesinde kritik dneme sahiptir. Bu ¢alismada amag
ktumtilatif antibiyogram analizi ile klinisyene ampirik tedaviye baslamada yol gosterici olmaktir. 2014 Ocak - 2022 Aralik arasinda
laboratuvarimiza gelen idrar érneklerinin kiiltiirleri yapildi. Ureyen bakteriler konvansiyonel yéntemler, disk difiizyon, BD Phoenix
(BD, ABD) ve Vitek2 (Biomerieux, Fransa) otomatize sistemleri ile identifiye edilerek antibiyotik duyarlilik testleri yapildi. Bir hastada
iretilen bakterilerin aym tiirden olmasi durumunda ilk izolat verisi kullanildi. Duyarhlik orani %90 iizerinde olan antibiyotikler
ampirik tedavide onerildi. Calismamizda idrar kiiltirlerinde tireyen etkenlerin %86,6'sinin Gram (-) bakteriler ve toplamin
%62,9'unun Escherichia coli oldugu goriildii. Tim izolatlara bakildiginda ayaktan hastalarda siprofloksasin direncinin yiiksek ve
artmakta oldugu (%44,6); fosfomisin (%10,8) ve nitrofurantoin (%13,2) direnglerinin diisiik oldugu saptandi. Yatan hastalarda
intravendz olarak tercih edilen seftriakson direncinin (%63,3) yiiksek oldugu, ertapenem direncinin (%29,3) daha disiik oldugu
gorildii. Ayaktan ve yatan hastalarda iireyen E. coli izolatlarinda nitrofurantoin ve ertapenem direnglerinin %10 altinda oldugu, E. coli
disindaki izolatlar i¢in bu durumun gegerli olmadig1 gorildii. E. coli izolatlarinda tiim antibiyotiklere diren¢ oraninin yatan hastalarda
ayakta tedavi gorenlere gore anlaml yiiksek oldugu saptandi (her biri i¢in P<0,001). Non-fermenter bakterilerde yatan hastalarda
siproflaksasin, imipenem ve meropenem direnci %60’ tizerinde bulundu. Calismamizda elde edilen bulgular kiiltiir imkani olmayan
durumlarda veya Kkiiltiir antibiyogram sonuglari elde edilene kadar ayaktan tedavide nitrofurantoin ve fosfomisinin, yatan hastalarda
ertapenem ve fosfomisinin diger antibiyotiklere gore ampirik tedavide basarili olabilecegini gostermektedir.

Anahtar kelimeler: idrar yolu enfeksiyonu, Antibiyotik direnci, Ampirik tedavi

What Should Be the Preference of Empirical Treatment in Urinary Tract Infections?

Abstract: Urinary tract infections are one of the most common infections in hospitals and society. In cases where culture is not
possible, empirical treatment is critical in the treatment of the disease and the prevention of its complications. The aim of this study is
to guide the clinician in starting empirical treatment with cumulative antibiogram analysis. The cultures of the urine samples that came
to our laboratory between January 2014 and December 2022 were performed. The growing bacteria were identified using
conventional methods, disc diffusion, BD Phoenix (BD, USA) and Vitek2 (Biomerieux, France) automated systems, and antibiotic
susceptibility tests were performed. Initial isolate data were used when bacteria grown in a patient were of the same species.
Antibiotics with a sensitivity rate of over 90% were recommended for empirical treatment. In our study, 86.6% of the factors grown in
urine cultures were Gram (-) bacteria and 62.9% of the total were Escherichia coli. Considering all isolates, ciprofloxacin resistance is
high and increasing in outpatients (44.6%); It was determined that fosfomycin (10.8%) and nitrofurantoin (13.2%) resistances were
low. In hospitalized patients, resistance to intravenous ceftriaxone (63.3%) was found to be high, while resistance to ertapenem
(29.3%) was lower. It was observed that nitrofurantoin and ertapenem resistances were below 10% in E. coli isolates grown in
outpatients and inpatients, and this was not valid for isolates other than E. coli. The resistance rate to all antibiotics in E. coli isolates
was found to be significantly higher in inpatients than in outpatients (P<0.001 for each). Resistance to ciprofloxacin, imipenem and
meropenem was found over 60% in patients hospitalized with non-fermenter bacteria. The findings obtained in our study show that
nitrofurantoin and fosfomycin may be successful in outpatient treatment, and ertapenem and fosfomycin may be successful in empiric
treatment compared to other antibiotics in inpatients, in cases where culture is not possible or until culture antibiogram results are
obtained.
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enfeksiyonlar, prostat sivisindaki antimikrobik aktivite,

1. Giris

idrar yolu enfeksiyonlar1 (IYE) kadinlarda ve erkeklerde
en sik goriilen enfeksiyonlardandir. IYE olgular1 hastane
ve toplum kaynakl en sik karsilagilan enfeksiyonlarin

hijyen uygulamalari, diyabet, obezite ve genetik yatkinlik
IYE gelismesi icin risk faktdrleri arasindadir (Hooton,
2012; Bader ve ark, 2017). Ayrica hastanede yatan

basinda  gelmektedir.  Cinsel  aktivite,  vajinal hastalarda bagta kateterizasyon olmak {lzere birgok
faktére bagh olarak hastane kaynakl IYE gelismesi riski
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vardir (Hooton, 2012; Bader ve ark., 2017; Caron ve ark,,
2018; Warzecha ve ark., 2021).

Altta yatan risk faktorlerinin yani sira enfeksiyonun
toplumsal ya da hastane kaynakh olmasi IYE olgularinda
hem etken profilinin hem de antibiyotik duyarlihk
paternlerinin farkl olmasina yol ag¢maktadir. Bunun
disinda  IYE
antibiyotiklere direng¢ profilleri hizli direng gelisebilmesi

olgularinda izole edilen bakterilerin
nedeniyle degisim gostermektedir. Bu nedenlere bagh
olarak IYE olgularinda ampirik tedavi segeneklerinin
glincel tutulmasi1 gerekmektedir (Caron ve ark., 2018;
Warzecha ve ark., 2021; Abbott ve ark., 2022).

IYE olgularinda izole edilen etkenlerin Gram negatif
enterik ya da non-fermenter bakteriler olmasi ya da
Gram pozitif bakterilerin izole edilmesi tedavi yonetimini
biylik olciide degistirmektedir. Bu farkli gruplardaki
mikroorganizmalarin direng¢ profillerinin genel olarak
bilinmesi ampirik tedaviye yaklasimi etkilemektedir
(Sastry ve Doi, 2016; Chu ve Lowder, 2018; Abbott ve
ark., 2022).

Kiltir imkani olmayan durumlarda ya da kiiltir
sonuclar1 rapor edilene kadar uygulanan ampirik tedavi
hastanin iyilesmesinde ve komplikasyonlarin
onlenmesinde kritik 6neme sahiptir (Sastry ve Doi, 2016;
Chu ve Lowder, 2018; Warzecha ve ark., 2021; Abbott ve
ark, 2022). Bu calismada IYE olgularinda kiimiilatif
antibiyogram analizi yapmak ve bu sekilde klinisyenlerin
ampirik tedaviye baslamalarinda yol gosterici olmak
amaglanmistir.

2. Materyal ve Yontem

2.1. Hastalar ve Testler

Calismaya 2014 Ocak - 2022 Aralk
laboratuvarimiza gelen idrar ornekleri dahil edildi.
Calismada dokuz yilik dénemde 16525 izolata ait
sonugclar hastane otomasyon sistemi kayitlarindan geriye
dontk olarak tarandi.

arasinda

Ornekler Kanli ve Eozin Metilen Mavisi (EMB) agara
ekildikten sonra 37 °C 24-48 saat inkiibe edildi. Bliylime
olan koloniler bakteriyel idendifikasyon ve antibiyotik
duyarlilik testleri icin konvansiyonel yontemler (koloni
karakteristikleri, Gram boyama, biyokimyasal testler ve
disk diffiizyon testleri), 2014 Ocak -2017 Mart tarihleri
arasinda BD Phoenix (BD, ABD), 2017 Nisan - 2022 Aralik
tarihleri arasinda Vitek2 (Biomerieux, Fransa) otomatize
sistemler ile c¢alisildi ve EUCAST standartlarina gore
degerlendirildi. Kimiilatif antibiyogram verilerinin
analizi i¢in CLSI M39-A4 (Ocak 2014) 6nerileri kullanildi.
Bir hastada iretilen bakterilerin aym tiirden olmasi
durumunda ilk izolat verisi kullanildi. Duyarlilik orani
%90 lzerinde olan antibiyotikler ampirik tedavide
onerildi.

Onsekiz yas altindaki hastalara ait ornekler g¢alismaya
dahil edilmedi.

2.2. Istatistik Analiz

Calismadaki tliim istatistiksel analizler SPSS 25.0
programi (IBM SPSS, Chicago, IL, USA) kullanilarak
yapildi. Tanimlayic1 veriler say1 ve yilizde olarak verildi.
Kategorik degiskenler agisindan gruplar arasindaki
karsilastirmalar Pearson’s Ki Kare testi ve Fisher’'s Exact
Test ile yapildi. %95 giiven araliginda
degerlendirildi ve P<0.05 degerleri anlamli kabul edildi.

Sonuglar

Gerekli yerlerde Bonferroni diizeltmesi yapildi (Onder,
2018).

3. Bulgular

Calismamizda tiim izolatlarin %77,5’i ayaktan hastadir.
Ayaktan hastalarda tireyen Gram (-) bakteriler ayaktan
tim izolatlarin %86,5’ini olusturmaktadir.  Idrar
kiltiirlerinde iireyen etkenlerin %86,6’sinin Gram (-)
bakteriler ve toplamin %62,9’unun E. coli oldugu gorildi
(Tablo 1). Tablo 2'de Gram pozitif ve Gram negatif
izolatlarin yillara gore dagilimi gosterilmistir.

Tablo 1. idrar kiiltiirleri sonuglarinin bakteriyel izolatlara ve hastalara gore dagihimi*

Ayaktan Yatan Toplam
n % n % n %
Tim bakteriler 12814 77,5 3711 22,5 16525 100
Gram (-) bakteriler 11088 86,5 3218 86,7 14306 86,6
Gram (-) enterik bakteriler 10773 84,1 2523 68 13296 80,5
Escherichia coli 8991 70,2 1403 37,8 10394 62,9
Klebsiella spp. 1029 8 412 11,1 1441 8,7
Proteus spp. 389 3 472 12,7 861 5,2
Enterobacter spp. 242 1,9 135 3,6 377 2,3
Serratia spp. 89 0,7 65 1,8 154 0,9
Citrobacter spp. 25 0,2 24 0,6 49 0,3
Diger 8 0,1 12 0,3 20 0,1
Gram (-) non-fermenter bakteriler 315 2,5 695 18,7 1010 6,1
Pseudomonas aeruginosa 201 1,6 310 8,4 511 3,1
Acinetobacter spp. 102 0,8 367 9,9 469 2,8
Stenotrophomonas spp. 12 0,1 18 0,5 30 0,2
Gram (+) bakteriler 1726 13,5 493 13,3 2219 13,4
Enterokoklar 1309 10,2 402 10,8 1711 10,4
Stafilokoklar 376 2,9 75 2 451 2,7
Streptokoklar 41 0,3 16 0,4 57 0,3

*Her siitunda yiizdeler o siitun toplamina goére verilmis, ayaktan ve yatan toplam izolat oranlari ise genel toplama gore verilmistir.
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Tiim izolatlara bakildiginda hem ayaktan hem yatan
hastalardan elde edilen izolatlarda en yiiksek direng
oraninin ampisiline oldugu (%65,7), tiim hastalarda
siprofloksasin direncinin yiiksek ve artmakta oldugu
(%44,6); fosfomisin (%10,8) ve nitrofurantoin (%13,2)
direnglerinin diisiik oldugu saptandi. Yatan hastalarda
intravenoz olarak tercih edilen seftriakson direncinin
(%63,3) yiiksek oldugu, ertapenem direncinin (%29,3)
daha diisiik oldugu goérildi. Tiim antibiyotiklere direng
oranlarinin yatan hastalarda anlamh yiiksek oldugu
saptandi (her biri i¢in P<0,001) (Tablo 3).

Ayaktan ve yatan hastalarda lireyen E. coli izolatlarinda
nitrofurantoin, fosfomisin ve ertapenem direnglerinin

%10 altinda oldugu goriildii. E. coli izolatlarinda tiim
antibiyotiklere diren¢ oraninin yatan hastalarda ayakta
tedavi gorenlere gore anlaml yiiksek oldugu saptandi
(her biri icin P<0,001) (Tablo 4).

Non-fermenter bakterilerde yatan
siproflaksasin, imipenem ve meropenem direnci %60’1n

hastalarda

iizerinde bulundu. Aminoglikozid antibiyotiklere ayaktan
hastalarda direncin ise %25’in altinda oldugu saptandi
(Tablo 5).

Streptokoklarda penisilin direncinin (%8,4) diisiik
oldugu saptandi. Stafilokoklarda gentamisinde direng
disik olup (%5,3), vankomisin ve linezolid direnci

saptanmadi (Tablo 6).

Tablo 2. [drar kiiltiirleri iireme sonuglarinin yillara ve tedavi gruplarina gére dagilimi

Ayaktan: 12814 (%77,5)

Yatan: 3711 (%22,5)

Toplam
Yillar Gr() Gr (+) Gr () Gr (+) P
n % n % n % n % n
2022 1511 85,4 259 14,6 408 85,2 71 14,8 2249
2021 1393 85,5 237 14,5 289 85,0 51 15,0 1970
2020 1134 84,8 203 15,2 389 88,0 53 12,0 1779
2019 1130 89,7 130 10,3 342 89,8 39 10,2 1641
2018 1488 64,5 221 9,6 517 22,4 82 3,6 2308
2017 1318 65,9 190 9,5 399 20 93 4,7 2000
2016 1252 67,4 203 10,9 364 19,6 39 2,1 1858
2015 1152 68,4 167 9,9 325 19,3 39 2,3 1683
2014 710 68,5 116 11,2 185 17,8 26 2,5 1037
Toplam 11088 86,5 1726 13,5 3218 86,7 493 13,3 16525
Gr (-): 14306 (% 86,6) Gr (+): 2219 (%13,4)
Tablo 3. Tiim izolatlarda ayaktan ve yatan hastalara gore direng oranlari
AMP AMC SXT CIP F CXM GN FOS CRO ERT
A Y A Y A Y A Y A Y A Y A Y A Y A Y A Y
2022 62,5 793 422 61 305 594 423 742 98 307 366 675 105 298 86 21,7 297 614 26 287
2021 633 823 426 696 346 643 356 79 102 302 362 655 11,3 337 99 198 293 63 23 262
2020 62,8 828 457 708 365 679 333 739 109 449 388 769 119 446 98 246 335 726 28 375
2019 64,7 848 445 776 329 648 349 718 82 444 393 788 119 446 83 199 334 759 28 402
2018 61,5 783 31,2 578 316 555 429 686 105 345 363 721 108 327 78 194 284 632 2 234
2017 58 794 315 609 336 583 452 676 6 21,7 333 649 138 383 62 191 254 636 25 28
2016 59,7 827 42 713 334 57 328 632 37 11,8 376 703 158 372 87 219 222 621 75 331
2015 619 762 39 665 364 474 313 603 75 245 306 652 124 3 81 13,4 245 549 42 234
2014 33 609 365 497 294 512 151 31,4 285 547 133 265 235 471 4 216
Top. 61,8 80,8 338 658 337 588 37 687 91 315 358 697 123 329 85 205 279 633 34 293
Genel 65,7 40,2 38,9 44,6 13,2 42,4 16,9 10,8 34,5 8,4
P <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 <0,001

AMP= Ampisilin, AMC= Amoksisilin-klavulonik asit, SXT= trimetoprim-sulfametoksazol, CIP= siprofloksasin, F= nitrofurantoin, CXM=
sefuroksim, GN= gentamisin, FOS= fosfomisin, CRO= seftriakson, ERT= ertapenem, A= ayakta tedavi goren hastalar, Y= yatarak tedavi

goren hastalar, Top= toplam.

Tablo 4. E. coli izolatlarinda ayaktan ve yatan hastalara gore direng oranlar1 (%)

AMP AMC SXT CIP F CXM GN FOS CRO ERT P
A Y A Y A Y A Y A Y A Y A Y A Y A Y A Y
2022 587 759 41,2 54,7 31,2 49,7 422 617 3,6 42 371 60,7 99 146 38 45 293 492 14 10,7 <0,001
2021 59,1 80,3 42,5 669 29,1 556 387 741 24 58 353 863 109 18 2,6 51 286 525 08 51 <0,001
2020 59,8 784 458 64 298 519 31,2 692 21 68 372 672 103 21,5 21 4,3 33 605 0,6 6,5 <0,001
2019 59,7 805 43,5 664 31,1 487 339 664 22 55 374 699 111 221 23 55 327 664 1 6,2 <0,001
2018 584 764 30,8 50 32,1 483 461 638 3,8 6,3 33 60,1 10,4 245 19 33 295 569 07 6,4 <0,001
2017 583 794 30,2 525 34 52 437 661 3.2 65 32,3 58 133 265 26 35 31,3 572 13 4,7 <0,001
2016 579 779 42 66,6 34,1 523 31 62,7 28 9,2 38 703 142 30,7 18 34 219 546 26 9,5 <0,001
2015 61 70,6 347 61,5 37,2 468 31 61,2 26 3,4 30 573 109 17 34 59 155 473 11,6 9 <0,001
2014 31,5 56 383 531 25 504 41 10,2 24,8 50 11 16,7 22,8 446 24 14 <0,001
Top. 589 77,7 38,1 589 32,7 50,8 369 641 3 62 342 641 11,3 21,5 25 42 273 542 06 79 <0,001
Gen. 61,5 40,9 35,2 40,6 3,4 38,4 12,7 2,8 311 2,5 <0,001

AMP= Ampisilin, AMC= Amoksisilin-klavulonik asit, SXT= trimetoprim-sulfametoksazol, CIP= siprofloksasin, F= nitrofurantoin, CXM=
sefuroksim, GN= gentamisin, FOS= fosfomisin, CRO= seftriakson, ERT= ertapenem, A= ayakta tedavi goren hastalar, Y= yatarak tedavi

goren hastalar, Top= toplam.
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Tablo 5. Non-fermenter bakteri izolatlarinda ayaktan ve yatan hastalara gore direng oranlari

CAZ TZP GN AK IMP MEM FEP CIP

A Y A Y A Y A Y A Y A Y A Y A Y

2022 43,6 76,8 66 87,8 242 684 189 50 42,9 82,2 13,7 60,8 51,7 80,5 80,1 41,1
2021 27,8 73,3 47,1 814 9,8 58,1 17,4 50 33,3 83,3 19 67,6 20 22,2 52 81,8
2020 4,3 41 17 50 15,4 40 10,2 30,4 17 61,3 21,3 64,1 14,3 66,7 45,2 62,3
2019 20,6 429 226 592 176 385 17,6 29,5 11,8 58,9 11,8 63,6 0 100 48 55,8
2018 231 33 391 47,6 236 433 14,5 27,2 23,6 65,2 28 67 22,2 31,9 34,5 60
2017 28,5 17 633 687 455 404 354 36,1 21,4 54,9 15,1 57,1 31,2 34,1 42,4 57,1
2016 14,2 326 181 30,6 378 448 29,7 355 54 37,5 13,5 47,3 13,6 32,6 51,3 51,7
2015 25 47,2 10 56,4 33 50,6 181 40,9 18,7 59 12,1 57,3 30 57,1 51,5 66,2
2014 42,3 35 17,2 263 448 40 17,2 20 10,3 40 17,2 35 41,3 45 55,1 40
Toplam 28,7 499 376 63,5 249 530 224 400 231 67,8 19,0 65,0 28,0 58,8 57,5 64,5
Genel 34,3 47,5 32,1 27,2 37,9 34,5 37,2 59,1

AMP= Ampisilin, AMC= Amoksisilin-klavulonik asit, SXT= trimetoprim-sulfametoksazol, CIP= siprofloksasin, F= nitrofurantoin, CXM=
sefuroksim, GN= gentamisin, FOS= fosfomisin, CRO= seftriakson, ERT= ertapenem, A= ayakta tedavi goren hastalar, Y= yatarak tedavi
goren hastalar, Top= toplam.

Tablo 6. Gram pozitif bakterilerde direng oranlari

P E DA VA CIP LEV GN-YDGN LZD AMP
Enterokoklar
Ayaktan 27,7 15,3 3,5 14,2 24,5 1,2 17,7
Yatan 42,5 28,6 6,3 23,3 38,2 2,6 43,2
Genel 31,3 22,2 4,7 18,6 29,9 1,6 27,5
Streptokoklar
Ayaktan 6,9 17,6 4,6 16,6 1,5
Yatan 10,6 32,3 7,2 22,3 4,0
Genel 8,4 23,3 5,4 19,3 2,4
Stafilokoklar
Ayaktan 68,3 53,6 16,8 0 23,2 17,5 3,5 0
Yatan 77,5 62,5 22,3 0 29,3 25,6 7,63 0
Genel 71,2 55,8 19,2 0 25,6 19,5 5,3 0

Gentamisine diren¢ oranlar1 enterokoklarda yiiksek diizey gentamisin direnci olarak verilmistir. P= penisilin, E= eritromisin, DA=
klindamisin, Va= vankomisin, CIP= siprofloksasin, LEV= levofloksasin, GN= gentamisin, YDGN= yiiksek diizey gentamisin, LZD=
linezolid, AMP= ampisilin.

tedavide ilk secenekler arasinda yer almistir. Ancak
diren¢ oranlarinin hizla artmasi siprofloksasinin bu
olgularda kullanimim smirlamistir. Ancak siprofloksasin
IYE olgularinin ampirik tedavisinde hala tercih edilen

4. Tartisma ve Sonug¢
Idrar  yolu
mikroorganizmanin ve antibiyotik duyarlilik testinin
belirlenmesi tedavi yonetiminin belirlenmesi agisindan
kritik 6neme sahiptir. Ancak bu siirecte tedavinin

enfeksiyonu olgularinda etken

antimikrobiyallerden biridir (Meena ve ark, 2021;

ampirik olarak baslanmasi gerekmektedir. Bu agidan
genel IYE olgularinda etkenleri ve genel
antibiyotik  duyarlhilik profillerinin  giincel
bilinmesi ampirik tedavi seg¢eneklerinin daha dogru
olarak belirlenmesine katki saglar (Hooton, 2012; Bader
ve ark., 2017; Caron ve ark. 2018; Warzecha ve ark,
2021). Bu calismada artan diren¢ oranlarina ragmen
ampirik tedavi i¢in fosfomisin ve nitrofurantoinin hala iyi
secenekler oldugu gorilmiistiir.

olarak
olarak

Yapilan calismalarda IYE olgularinda en sik saptanan
etkenlerin E. coli, Klebsiella pneumoniae ve Proteus
mirabilis oldugu gosterilmistir (Meena ve ark., 2021;
Islam ve ark, 2022; Prasada Rao ve ark, 2022).
Calismamizda etkenlerin %86,6’sinin gram (-) bakteri ve
%62,9'unun E. coli oldugu saptanmistir. Bu bulgular IYE
olgularinda hala en sik etkenlerin Gram (-) enterik
bakteriler oldugunu ve E. coli'nin hala olgularin ¢ogunda
etken olarak izole edildigini gdstermektedir.

Siprofloksasin uzun siire IYE olgularinda ampirik

Prasada Rao ve ark, 2022; Islam ve ark., 2022; Sherchan
ve ark.,, 2022; Salh, 2022; Majumder ve ark., 2022). Son
yillarda yapilan bazi c¢alismalarda Gram (-) enterik
bakterilerde siprofloksasine diren¢ oranlarinin %22-85
araliginda oldugu bildirilmistir (Meena ve ark., 2021;
Prasada Rao ve ark, 2022; Islam ve ark., 2022; Sherchan
ve ark.,, 2022; Salh, 2022; Majumder ve ark., 2022). Salh
(2022) Gram (-) bakteri kaynakh IYE olgularinda
nitrofurantoinin hala etkili oldugunu rapor etmislerdir.
Ballén ve ark. (2021) IYE olgularinda K. pneumoniae
izolatlarinda fosfomisine diren¢ oraninin %23 oldugunu
bildirmislerdir. yillarda  yapilan
calismalarda toplum kaynakli IYE olgularinda Gram

Ulkemizde son

negatif bakteri izolatlarinda fosfomisine diren¢ oranini
%1-2 olarak, siprofloksasine diren¢ oranimi %23-45
olarak bildirilmistir (Seno ve ark., 2020; Keskin ve ark.,
2021). Calismamizda ayakta tedavi goren hastalarda
siprofloksasin direncinin yiiksek ve artmakta oldugu
(%44,6); fosfomisin (%10,8) ve nitrofurantoin (%13,2)
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direnclerinin diisiik oldugu gorilmiistiir. Bu bulgular
ayaktan tedavi goren hastalarda fosfomisin ve
nitrofurantoinin iyi birer alternatif olmaya devam ettigini
ancak siprofloksasin yanitin
gerektigini gdstermektedir.

tedavisine izlenmesi
Komplike IYE olgularinda, yatan hastalarda ya da hastane
kaynakh IYE olgularinda seftriakson ve ertapenem
siklikla tercih edilen ampirik tedavi ajanlarindandir
(Caron ve ark., 2018; Warzecha ve ark., 2021; Abbott ve
ark, 2022). ark. E. coli
siprofloksasine direng oranini %73 olarak bildirmislerdir
(Islam ve ark, 2022). Majumder ve ark. (2022) IYE
olgularinda izole edilen Gram (-) izolatlarda seftriaksona
direng oranini genel olarak %64,5 olarak saptamigslardir.
Calismamizda yatan hastalarda intravenéz olarak tercih
edilen seftriakson direncinin (%63,3) yliksek oldugu,
ertapenem direncinin (%29,3) daha diisiik oldugu
gorildi. Bu bulgular yatan hastalarda seftriakson
tedavisine yamitin yakindan izlenmesi gerektigini ve
ampirik tedavi i¢in uygunlugunun tartisilabilir oldugunu,

Islam ve izolatlarinda

ertapenemin hala iyi bir alternatif olarak tedavi
secenekleri arasinda yer aldigini ancak direng oranlarinin
izlenmesi gerektigini gdstermektedir.

Toplum kaynakll IYE olgularinda nitrofurantoin uzun
zamandir ampirik tedavide kullanilmaktadir. Fosfomisin
ise bu olgularda son yillarda ilk segilen antibiyotiklerden
biri olarak kullanilmaya baslamistir. Ertapenem daha ¢ok
yatan hastalarda ve direngli olgularda
kullanilmaya baslanan antimikrobiyallerdendir (Sastry
ve Doi, 2016; Chu ve Lowder, 2018; Abbott ve ark., 2022).
Prasada Rao ve ark. (2022) nitrofurantoine direng
olgularindan  soyutlanan Klebsiella
izolatlarinda %0; E. coli izolatlarinda %28,9; Pseudomas
aeruginosa izolatlarinda %67,8 olarak bulmuslardir.

tedaviye

oranini  IYE

Haindongo ve ark. (2022) nitrofurantoin direng¢ oranini E.
coli izolatlarinda %12,4; Klebsiella izolatlarinda %23,2
olarak bildirmislerdir. Majumder ve ark. (2022) IYE

olgularinda izole edilen Gram (-) etkenlerde
nitrofurantoine  diren¢  oranmini %254  olarak
saptamiglardir.  Ulkemizde son yillarda yapilan

calismalarda toplum kaynakh IYE olgularinda Gram
negatif bakteri izolatlarinda nitrofurantoine direng
oranini %?2-4 olarak, ertapeneme diren¢ oranini %5
olarak bildirilmistir (Seno ve ark., 2020; Keskin ve ark,
2021). Calismamizda ayakta tedavi géren ve yatan
hastalarda treyen E. coli izolatlarinda nitrofurantoin,
fosfomisin ve ertapenem direnglerinin %10’un altinda
oldugu saptanmistir. Bu bulgular ampirik tedavide
nitrofurantoin, fosfomisin ya da ertapenem tedavisine
baslanan olgularda kiiltiir sonucunun yakindan takip
edilmesi gerektigini gostermektedir. Calismamizda ayrica
E. coli izolatlarinda tiim antibiyotiklere diren¢ oraninin
yatan hastalarda ayakta tedavi gorenlere goére anlamli
ylksek oldugu bulunmustur. Bu bulgu o6zellikle yatan
hastalarda tedaviye
seciminin genel diren¢ profilinin bilinerek yapilmasi
gerekliligini ortaya koymaktadir.

bakteriler

ampirik baslarken antibiyotik

Non-fermenter hastane kaynakl  IYE

olgularinda etken olarak siklikla izole edilmektedir. Bu
izolatlarda IYE olgularinin ampirik tedavisinde sik
kullanilan antibiyotiklere ¢ogunlukla direng
goriilmektedir. Bu nedenle ampirik tedavi secenekleri
Gram (-) enterik bakteri kaynakl olgulara gore ¢ok daha
kisithdir (Caron ve ark., 2018; Seno ve ark., 2020; Keskin
ve ark. 2021; Prasada Rao ve ark., 2022; Majumder ve
ark. 2022). Prasada Rao ve ark. (2022) siprofloksasine
direng oranimi IYE olgularindan soyutlanan P. aeruginosa
izolatlarinda %17,6 olarak bulmuslardir. Majumder ve
ark. IYE olgularinda izole edilen P. aeruginosa suslarinda
karbapenemlere direng %17-23 arasinda,
siprofloksasine diren¢ oranimm ise %67 olarak
bulmuslardir (Majumder ve ark., 2022). Ulkemizde ise
Keskin ve ark. (2021) P. aeruginosa izolatlarinda
siprofloksasine direng oranini %43 olarak
bildirmislerdir. Calismamizda yatan hastalarda non-
fermenter siproflaksasin, imipenem ve
meropenem direnci %60’ 1n lizerinde bulunmustur. Bu
bulgular kiiltlir sonucunun ozellikle yatan hastalarda

oranini

izolatlarda

6nemini ve bu hastalarda o6zellikle ampirik olarak
karbapenem baslanan olgularda kdltiir
izlenmesinin 6nemli oldugunu géstermektedir.

Gram (+) etkenler IYE olgularinda biiyiik siklikta izole
edilmemektedir (Seno ve ark., 2020; Sherchan ve ark,
2022; Majumder ve ark., 2022). Shercan ve ark. (2022)
IYE olgularinda izole edilen Gram (+) etkenlerde
vankomisin ve linezolide direncli sus saptamamislardir.
Majumder ve ark. (2022) ise Gram (+) izolatlarda
gentamisine direng¢ oraninin %29-53 araliginda oldugunu
bildirmisler, vankomisin ve linezolide direngli sus
saptamamuslardir. Ulkemizde ise Keskin ve ark. (2021)
Gram pozitif izolatlarda vankomisin ve linezolide direngli
sus saptamamislardir. Calismamizda Gram pozitif

sonucunun

bakterilerde streptokoklarda penisilin (%8,4) direnci
diisiiktiir. Stafilokoklarda gentamisine direng diisiik olup
(%5,3), vankomisin ve linezolid direnci saptanmadi. Bu
bulgular Gram pozitif bakteri kaynakl olgularda ampirik
tedavi seceneklerinin hala genis
gostermektedir. Ancak vankomisin ve linezolid gibi bazi
antibiyotiklerin Gram negatif bakterilere etkisiz oldugu
ve idrar yolu enfeksiyonu olgularinda ¢ogunlukla Gram
negatif etkenlerin izole edildigi gibi faktorler birlikte
degerlendirildiginde bu antibiyotiklerin bu olgularda

oldugunu

ampirik tedavi icin uygun secenekler arasinda olmadigi

goriilmektedir.

Calismamizda bazi kisitlamalar yer almaktaydi.
Calismamiz  geriye donilk ve kesitsel olarak
planlandigindan ve hastalarin ¢ogunun kontrol
muayenesine gelmemesi ve kontrol Kkiiltlirlerinin

yapilmamis olmasi dolayisiyla ampirik tedavi sonuglarina
ulagilamamistir.  Ayrica
izlenmemistir. Bu nedenlerle istatistiksel hata olasiligini

hastalar uzun dénemde
distirmek amaciyla calismaya dahil edilen hasta sayisi
yuksek tutulmustur.

Calismamizda elde edilen bulgular kiiltir
olmayan durumlarda veya kiiltiir antibiyogram sonuglari
elde edilene kadar ayaktan tedavide nitrofurantoin ve

imkani
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fosfomisinin, yatan hastalarda ertapenem ve fosfomisinin
diger antibiyotiklere goére ampirik tedavide basarili
olabilecegini gostermektedir.
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Abstract: The frequency of colorectal cancer is increasing under the age of 50, and new sights have emerged regarding the initiation of
screening in the earlier age group. This study aims to measure the consciousness of patients over the age of 40 about colorectal cancer
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1. Introduction

Colorectal cancer is the 4th most common cancer among
adults worldwide. However, it ranks 3rd in mortality
after lung and breast cancer (WHO, 2022). Considering
the course of the last 20 years, it is observed that
although the incidence has decreased, its place among
the causes of mortality has not changed. Again, in the last
20 years, a significant increase has been revealed in the
number of people diagnosed with colorectal cancer aged
50 and younger (Stoffel and Murphy, 2020). In a study
conducted with a large cohort of patients younger than
50 years of age who were diagnosed with colorectal
cancer without any risk factors, it was shown that 86% of
this patient group were symptomatic at the time of
admission and were mostly diagnosed at an advanced
stage (Dozois et al,, 2008). The most common risk factors
for colorectal cancer are a family history of colorectal
cancer in first-degree relatives, hereditary polyposis
syndromes, and a personal history of adenomatous
polyp, a history of inflammatory bowel disease, obesity,
and smoking. However, even if there are no risk factors, it
is recommended that all individuals over the age of 50
should be included in the screening program for

colorectal cancer (Lansdorp-Vogelaar and Von Karsa,
2012). The goal of cancer screening programs is to
reduce disease-specific mortality through early
diagnosis. Colon, breast, and prostate cancer screenings
have shown that specific mortality for these cancers
decreases (Cronin et al,, 2018).

Colorectal cancer screening methods are stool occult
blood examination once a year, sigmoidoscopy, or total
colonoscopy every 10 years starting from the age of 50
(Lansdorp-Vogelaar and Von Karsa, 2012).
sigmoidoscopy and total colonoscopy are interventional
tests, different methods such as computed tomography
colonography, stool DNA test, and capsule endoscopy are
also being developed for colorectal cancer screening, but
their routine use in colorectal cancer screening is not
recommended yet (Lansdorp-Vogelaar and Von Karsa,
2012). In Tirkiye, all men and women between the ages
of 50-70 are screened for colorectal cancer by
performing a stool occult blood test every two years and
a colonoscopy every 10 years.
screening is terminated in 70-year-old individuals who
have negative occult blood tests in the last two stools
(URL1).

Since

Colorectal cancer
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Since the frequency of colorectal cancer diagnosis is
increasing under the age of 50 and it is diagnosed at a
more advanced stage in this age group, new opinions
have emerged regarding the initiation of screening in the
earlier age group. Accordingly, colorectal cancer
screening is recommended for all adults aged 50-75 with
evidence level A, and adults aged 45-50 with evidence
level B. It is recommended to screen according to the
clinician's evaluation in the group over 75 years old
(Davidson et al., 2021).

This study aims to measure the level of knowledge about
colorectal cancer screening of patients over the age of 40
who applied to the Internal Medicine outpatient clinic of
Samsun Training and Research Hospital and to reveal the
screening rates of individuals over the age of 50.

2. Materials and Methods

300 consecutive patients over the age of 40 who applied
to Samsun Training and Research Hospital Internal
Medicine outpatient clinic were included in the study.
The participants were asked whether they had
information about colorectal cancer screening programs,
from which sources they accessed information about
colorectal cancer screening methods, and whether they
found the information provided on this subject sufficient.
The colorectal cancer screening histories of the
participants were questioned, and patients who did not
undergo screening were analyzed for reasons. In
addition, the participants were questioned in terms of
colorectal cancer risk factors and it was investigated
whether there was a difference in colorectal cancer
screening behavior between people who were in the risk
group and those who were not. To reach all these data,
the questionnaire form was created by the researchers
and filled out face-to-face for each participant. An
informed consent form was filled out by all participants.
The questions asked in the study form are listed in Table
1.

Table 1. The questionnaire form

1.Demographical properties

Name/ surname
Age

Date of birth
Employment status
Educational status

Marital status Divorced/widow
Married
Single
Having child Yes
No
2. Questioning Risk Factors for Colorectal Cancer
Do you smoke? Yes
No
Is there a family history of Yes
colorectal cancer in first degree No
relatives?
Is there a family history of Yes
other cancer in the first degree No

relative?
If yes, please specify which
cancer.
Have you ever had a bowel
disease?

If your answer is yes, please
state the name of your disease.

Yes
No
Bowel Polyp
Ulcerative Colitis
Crohn's Disease
Hemorrhoids
Irritable Bowel Syndrome
Other (Please Specify)

3. Awareness Level Survey on Colorectal Cancer Screening

Height and Weight
Program
Do you know that early

diagnosis can be made by

screening for colorectal
cancer?
Could you please indicate

which of the following cancer
screening methods you have
heard of and have knowledge
of? You can tick more than one
option

Have you heard of the name
“Cancer Early Diagnosis,
Screening and  Education
Center (KETEM)” before?

From which source did you
learn about colorectal cancer
screening? You can tick more
than one option.

Do you think the information
about
screening is sufficient?

colorectal cancer
At which age do you think
colorectal cancer screening

begins?

Do you think colorectal cancer
screening is a paid service?

Yes
No

Stool occult blood test once a

year
Sigmoidoscopy examination
once every 5 years
Total colonoscopy method
once in 10 years

Yes
No

From the family doctor
From an internist
From a general surgeon
From a gastroenterologist
From KETEM posters
From the media organs
From my neighbors, my
family, my surroundings
Other (Please specify.)
Yes
No

over 40
over 45 years old
over 50
over 60 years old
It is paid
It is not paid

4. Colorectal cancer screening information

When was the last time you
had a stool occult blood test?

If you have never done it, could
you please indicate why?

When was the last time you
had a sigmoidoscopy or
colonoscopy?

If you have never done it, could

In the last 1 year

more than 1 year ago
I have never done

I don't think I'm in the

appropriate age range for this
screening program
I am not familiar with this

scanning program.

1 did not have it done because
I was afraid to give a stool
test.

I have done it in the last 5
years
I've had it done in the last 10
years
I have never done
I don't think I'm in the
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you please indicate why? appropriate age range for this
screening program
[ am not familiar with this
scanning program.

I did not have it done because
[ was afraid to have a
colonoscopy
After this Yes
questionnaire, would you No

making a KETEM

appointment and entering the

completing

consider

cancer screening program?

KETEM= Cancer early diagnosis, screening and education center.

This study was evaluated by the Ethics Committee of
Samsun Training and Research Hospital and approved
ethically with the number GOKA/2021/15/2. The
Declaration of Helsinki was complied with in the study.
2.1. Statistical Analysis

Study data were analyzed using the SPSS package
program, Version 22 (IBM Corp, 2013). Normally
distributed variables were expressed as mean #*standard
deviation and non-normally distributed variables were
expressed as median (lowest-highest). Chi-square and
Fisher's exact tests were used to compare categorical
variables between groups. A P-value below 0.05 was
considered statistically significant.

3. Results

A total of 300 patients, 167 women and 133 men, who
applied to the Internal Medicine outpatient clinic of
Samsun Training and Research Hospital were included in
the study. The mean age was 59.5 # 12.2 years. The mean
body mass index was 29.1%5.1 kg/m?. Demographic data
are summarized in Table 2.

The analysis and results of the questions evaluating the
knowledge and awareness of the people participating in
the
summarized in Table 3.

study about colorectal cancer screening are

Table 2. Demographics

Demographic data N (%)
Gender Female 167 (55.7)
Male 133 (44.3)
Educational status Not literate 40 (13.3)
Primary school graduate 166 (55.3)
Secondary school 23(7.7)
graduate
High school graduate 33(11.0)
Graduated from a 33(11.0)
university
Higher education after 501.7)
university
Employment status Active employer 85 (28.3)
Not working 134 (44.7)
Retired 81 (27.0)
Marital status Married 257(85.7)
Single 9(3)
Widow 34 (11.3)
Having a child Yes 281 (93.7)
No 19 (6.3)

Table 3. Knowledge level about colorectal cancer
screening

Yesn (%) Non (%)
Did you know that early diagnosis 194 (64.7) 106
can be made by screening for (35.3)
colorectal cancer?
Have you ever heard of the 81 (27.0) 219
screening method with stool occult (73.0)
blood test once a year?
Have you ever heard of the 22(7.3) 278(92.7
screening method with )
sigmoidoscopy examination once in
5 years?
Have you heard of the total 76 (25.3) 224
colonoscopy method once in 10 (74.7)
years?
Have you ever heard of cancer 191(63.7) 109
early detection, screening and (36.3)
education centers (KETEM)?
Do you think the information about ~ 117(39.0) 183
colorectal cancer screening (61.0)
sufficient?
Do you think colorectal cancer 24 (8.0) 276 (92)
screening is a paid service?
From which source did you learn n (%)
about colorectal cancer screening?
a. From my family doctor 59 (30.4)
b. From an internist 43 (22.2)
c. From a general surgeon 17 (8.8)
d. From a gastroenterologist 19 (9.8)
e. KETEM posters 37 (19.1)
f. From press organs 53 (27.3)
g. From my neighbors, my family, 68 (35.1)
my surroundings
h. Other 11 (5.7)

While 64.7% of the patients stated that they knew that
colorectal cancer could be diagnosed early by applying
screening methods, it was seen that stool occult blood
tests and colonoscopy were known at a similar rate. “Do
you find the
screening sufficient?” It was seen that 61% of the
participants answered “no” to the question. “After
completing this questionnaire, would you consider

information about colorectal cancer

making an appointment with KETEM and entering the
cancer screening program?”’ 73.7% of the participants
answered “yes” to the question.

Since the screening  program
recommends screening for colorectal cancer over the age
of 50, the cancer screening rates of patients for this group
were evaluated. 222 (74%) of the participants were 50
years and older. It was determined that 72 (32.4%) of
these 222 people had colorectal cancer screening by any
method. It was determined that 173 (77.9%) had never
had a stool occult blood test, and 153 (68.9%) of them
ticked the option “I do not know about this screening

national cancer
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program”. It was determined that 177 (79.7%)
participants had never had a sigmoidoscopy or
colonoscopy, and 150 (67.6%) of them choose the option
“I do not know about this screening program”.

When the general colorectal cancer screening behavior
over the age of 50 is analyzed according to gender,
educational status, employment status, having a child,
marital status, family history of colorectal cancer or
another cancer, a statistically significant

there is

difference between women compared to men and non-
smokers compared to smokers. It was found that they
had more scans. It was also revealed that married people
were more likely to comply with colorectal cancer
screening than those living alone. Colorectal cancer
screening was found to be significantly higher in first-
degree relatives with a history of cancer and in those
with a history of bowel disease (Table 4).

Table 4. The effect of risk factors and demographic characteristics on cancer screening behavior in patients over 50

years of age

Screened for Cancer  Not screened for Cancer P-value*
n (%) n (%)

With at least one risk factor 44 (32.4) 92 (67.6)
No risk factor 28 (32.6) 58 (67.4) 0.975
Smoker 4(13.3) 26 (86.7)
Non-smoker 68 (35.4) 124 (65.5) 0.016
Obese 34 (34.0) 66 (66.0)
Normal weight 38 (31.1) 84 (68.9) 0.651
'ljhere is a famil}_f history of colorectal cancer in a 10 (38.5) 16 (61.5)
first-degree relative
'ljhere is not fami'ly history of colorectal cancer in a 62 (31.6) 134 (68.4) 0.485
first-degree relative
There is a flamily history of any cancer in a first- 32 (43.2) 42 (56.8)
degree relative
There is not. family history of any cancer in a first- 40 (27.0) 108 (73.0) 0.015
degree relative
History of bowel disease 19 (52.8) 17 (47.2)
Not a history of bowel disease 53(28.5) 133 (71.5) 0.004
Gender
Female 45 (39.8) 68 (60.2)
Male 27 (24.8) 82 (75.2) 0.017
Marital status
Married 56 (29.6) 133 (70.4)
Single or widow 16 (48.5) 17 (51.5) 0.033
Educational status
Secondary school and below 53 (31.4) 116 (68.6)
High school and more 19 (35.8) 34 (64.2) 0.543

* Data of 222 patients over 50 years of age were analyzed with the chi-square test.

4. Discussion

It has been accepted that a routine screening program
should be applied to diagnose colorectal cancer early and
to prevent mortality due to this disease. According to
both the United States and European guidelines,
screening for colorectal cancer is recommended for every
adult from the age of 50 (Lansdorp-Vogelaar and Von
Karsa, 2012; Cronin et al,, 2018; Davidson et al,, 2021). It
is recommended that individuals with high risk such as
familial polyposis be screened starting from an earlier
age and following certain algorithms. In our country,
colorectal cancer screening is carried out through the
Cancer Early Diagnosis, Screening, and Education Center
(KETEM). Again, screening for colorectal cancer with
stool occult blood is recommended for individuals over
the age of 50 who are followed up in family health

centers. This study, it was aimed to measure the general
knowledge levels and tendencies of patients over the age
of 40 who applied to the Internal Medicine clinic about
colorectal cancer screening. The reason for choosing the
age of 40 as the limit in our study is that there are
opinions on screening can start at an earlier age due to
the increasing number of young colorectal cancer cases
(Dozois et al., 2008).

In our study, although the rate of those who answered
“yes” to the question “Do you know that early diagnosis
can be made by screening for colorectal cancer?” was
64.7%, the rate of those who knew stool occult blood test
and colonoscopy was found to be low (27% and 25.3%,
respectively). Moreover, the sample set for this study
consisted of adults over the age of 40, and nearly two-
thirds of the participants were over the age of 50. This
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suggests that the patients who applied to our center for
colorectal cancer screening do not have enough
information. The rate of those who had general
knowledge about KETEM was 63.7%.

In our study, there were 222 people over the age of 50. It
was determined that only 72 (32.4%) of these 222 people
had colorectal cancer screening by any method. It was
determined that 173 (77.9%) of them had never had a
occult blood test and 177 (79.7%) of the
participants sigmoidoscopy or
colonoscopy. In a study in which breast, colon, and
cervical cancer screening rates were questioned in
Tiirkiye, the rate of having at least one mammography
over the age of 50 was 48.2%, and the rate of having at
least one colonoscopy over the age of 50 was 12%. In the
same study, it was revealed that having knowledge about
the national cancer screening program and knowing
where the cancer screening was carried out was effective
in screening behavior (Gulten et al,, 2012).

In a study examining the effect of health literacy on

stool
had never had a

cancer screening behavior, it was revealed that as health
literacy increases, the tendency to not screen for
colorectal cancer increases10. In the same study, the
colorectal screening rates in the general
population were also found to be 21.1%, which was

cancer

found to be consistent with our study (Pancar and
Mercan, 2021). In a recently published study by Tekiner
(2021)
screening attitude of adults between the ages of 18 and
50 was investigated and it was determined that 58.1% of
the participants answered "yes" to the statement “a
colonoscopy should be performed every 10 years over
the age of 50”. Here, the effects of sociodemographic
characteristics such as educational status, marital status,

et al indicated that the colorectal cancer

and employment status on colon cancer screening
behavior were examined. In this study, whose average
age was younger (35.4 years), it was observed that
people were informed about the subject, and their
opinions were asked. In our study, it is questioned how
much information people have about the screening
program. When the results of both
interpreted together, the importance of informing people
close to the screening program becomes evident.

In another recent study, the effect of informing the

studies are

participants about the screening issue and reminding
them was investigated, and it was revealed that the
reminded group had more compliance with the screening
program (Ahmed et al,, 2023). In the same study, when
married and unmarried (separated, divorced, or
widowed) were evaluated in terms of compliance with
the screening program, it was determined that the
second group had lower screening compliance. In our
study, similar to the aforementioned study, it was found
that married people were more likely to comply with the
colorectal cancer program.

Although cancer screening has become widespread in
developed countries, it that
socioeconomic of reaching

has been shown

level affects the rates

screening methods and having cancer screening (Sicsic
and Franc, 2014; McCowan et al, 2019; Brown et al,
2021). In a study conducted in Japan, it was shown that
those who do not regularly work in an active job
participate in cancer screenings at a lower level than
those who work regularly, and this is especially evident
for colorectal cancer screening (Ishii et al., 2023). In our
study, the group that is actively employed or retired and
has government insurance and the group that does not
have a regular working life were compared in terms of
compliance with colorectal cancer screening, and no
statistically significant difference was found between the
two groups (P=0.223). However, the fact that the
insurance status of the non-working group was not
questioned is among the limitations of our study. For this
reason, we think that there is a need for new studies that
will investigate the effect of active employment or active
insurance status on cancer screening behavior in
Tiirkiye.

In a study investigating the level of colorectal cancer
screening among general surgery specialists in our
country, it was found that 74 of 156 general surgeons
over 50 years of age had colorectal cancer screening,
preferably with colonoscopy. In other words, even among
the physicians of a branch that is so closely related to the
diagnosis and treatment of colorectal cancer, more than
half of them do not comply with the screening program
themselves (Celik et al,, 2019).

Tiirkiye is among the countries where the incidence of
colorectal cancer according to age increases gradually
under the age of 50, and the incidence of colorectal
cancer under the age of 50 in Tiirkiye has been shown as
5.9 per 100000 (Globocan, 2020). Despite this, in a study
conducted in our country, the awareness of colorectal
cancer screening was found to be 25.4% (Zafer et al,
2017). In our study, both colorectal cancer screening
awareness and cancer screening rates were found to be
low in line with the literature.

We believe in that the results we obtained in this study
are important because the level of knowledge of people
in the age range close to the colorectal cancer screening
program was evaluated. It was determined that the most
obvious reason for the patients in this group not to be
screened was their insufficient knowledge about the
subject. This finding suggests that the announcement and
information of the national colorectal cancer screening
program should be done more effectively. It was seen
that 61% of the participants answered “no” to the
question

“Do you think that the information about colorectal
cancer screening is sufficient?”. 73.7% of the participants
answered “yes” to the question “After completing this
questionnaire, would you consider making an
appointment with KETEM and entering the cancer
screening program?”.

We think that it is important to question colorectal
cancer screening information and to encourage patients
for colonoscopies, especially patients over 50 years of
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age who apply to the internal medicine outpatient clinic
for other reasons. Because among the participants, 68.9%
of those who did not have stool occult blood tests stated
that they did not have this procedure because they did
not know, while this rate was 67.6% in those who did not
have a colonoscopy. 8.6% of the participants stated that
they did not have a colonoscopy done because they were
afraid of the procedure. We think that the guidance and
support of the physician will help overcome this barrier.
The most important limitation of our study is that the
adequacy of the number of participants to represent the
population has not been demonstrated. However, all
individuals over the age of 40 who applied to our center
for 3 months and agreed to fill out the form were
accepted. When we look at the demographic
characteristics, it is observed that a homogeneous group
is formed in terms of age, marital status, employment
status, and risk factors. Again, the rates of screening over
the age of 50 that we obtained were found to be
compatible with the literature. Therefore, we think that
the findings represent general population data.

5. Conclusion

This study reveals that patients over the age of 40 who
applied to our center do not have enough information
about the colorectal cancer screening program, and the
participation of individuals over the age of 50 in the
cancer screening program is very low. We think that it is
important to encourage all adults over the age of 50 who
apply to the family medicine and internal medicine
outpatient clinics to the colorectal cancer screening
program and to inform individuals over the age of 40
about colorectal cancer screening at least once.
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1. Introduction

Birth satisfaction defined as the pregnant woman being
ready for birth, being respected, communicating
effectively, and using methods to cope with pain,
uninterrupted support, and giving birth in an appropriate
position  with
Satisfaction with birth is an important indicator in
evaluating the birth experience. Determining birth

minimum  obstetric  intervention.

satisfaction is important as it is an indicator of the quality
of maternal care as well as showing the well-being of the
newborn and the mother (Dagh et al., 2023). Having a
positive birth experience; It is emphasized that, in
addition to increasing women's self-confidence, it will
help them establish stronger relationships with their
babies/children and contribute positively to their future
birth planning (Reyhan et al., 2023; Dagl et al,, 2023). On
the other hand, the birth experience is negative; It has
been reported that it increases subsequent pregnancy
and birth complications, negatively affects newborn
health, causes premature birth, low birth weight,
intrauterine growth retardation, especially postpartum
depression (PPD) (Hain et al,, 2016).

Besides birth satisfaction, stress is also an important
factor that can cause PPD. A study in the literature
reported that increased stress levels lead to the risk of
developing PPD (Scheyer and Urizar, 2016). In addition,
Yim et al. stated in their systematic review that the role

of stress is important in the development of PPD (Yim et
al,, 2015). In addition, obstetric characteristics such as
number of births, type of birth, and positive psychiatric
history have been reported to be effective in the
development of PPD (Galiano et al.,, 2019). The transition
to a new life with the birth of a baby requires
adjustments in many areas (such as financial, familial,
physiological). These regulations can negatively affect the
mother's health and increase her stress. Improving
maternal health is a costly public health challenge, and
the postpartum period deserves further efforts to
understand factors that may impair maternal health
(Chengetal,, 2009).

Postpartum depression (PPD) is a highly prevalent,
debilitating mental disorder. In psychiatric diagnostic
systems (DSM-V), PPD is redefined as “peripartum-onset
depressive disorder” (APA, 2022). Mothers may feel
helpless in the face of situations such as biological
changes, genetic vulnerability, environmental stress or
inadequate social support associated with motherhood
blues. This situation may increase susceptibility to
depression. When peripartum mortality rates are
examined, suicide rates due to PPD; It was found to be
greater than the mortality rates due to postpartum
hemorrhage and hypertensive diseases. The postpartum
period is the period when women are at the highest risk
of developing psychiatric diseases, especially PPD (Dagh
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etal, 2021). 17% in Japan, 23.2% in China, 17.8% in the
United Arab Emirates, 1% in Iceland 14, PPD prevalence
was reported as 12.7% in Sweden, 12% in England, 6.5-
12.9% in Norway, and 15.5% in Sri Lanka (Ahmed et al,,
2021; Qi et al,, 2021). In studies conducted in Turkey, the
frequency of PPD is within a broad perspective of 23.8-
61.8% (Ahmed et al,, 2021; Dagh et al., 2021). Therefore,
it would be meaningful to examine birth satisfaction
specifically for Turkish women.

Once it is determined which PPD risk factors women
enter the postpartum period with, these women can be
monitored more closely and the development of PPD can
be prevented or intervened in the early period. A good
understanding of risk factors for PPD will facilitate
prevention and screening. In this way, diagnosis can be
increased and treatment rates can be improved in high-
risk women (Dagli et al., 2021).

2. Materials and Methods

2.1. Purpose and Design

Current research; It was carried out to determine the
effects of birth satisfaction, perceived stress level and
other risk factors on PPD. In the study; Cross-sectional,
descriptive, correlational and predictive research designs
were used. The study was written according to the
STROBE checklist.

2.2. Location, Time and Participants of the Research
It was conducted between June 2022 and May 2023 with
women giving birth at a university hospital in a city south
of Turkey. During this period, 7141 women gave birth in
this hospital. The sample size of the study was
determined with the G Power program. Urbanova et al.
(2021) study, it was calculated that at least 412 women
should be included in this study when the effect size was
determined as d = 0.15, the power of the test was
determined as p = 0.95, and the confidence interval was
90%. the margin of error was 5% (Urbanova etal,, 2021).
446 women were included in the study. Inclusion
criteria; Women two to four days postpartum were
postpartum women who were past 37 weeks of
gestation, had a healthy baby, were healthy, and
volunteered to participate in the study.

2.3. Collection of Data

In this study, researchers collected data through face-to-
face interviews. A pilot study was conducted with 30
women to determine whether the questions in the survey
were clear, understandable and applicable. As a result of
the pilot application, no changes were made to the
questions and they were included in the sample. The time
it took for participants to answer the questions was
approximately 15 minutes.

2.4. Data Collection Tools

In the study, an Introductory Information Form (IIF),
which was prepared by making use of the literature
suitable for the purpose of the study, the Birth
Satisfaction Scale Revised Form (BSS-R), the Perceived
Stress Scale (PSS) and the Edinburgh Postpartum
Depression Scale (EPDS) were used as data collection

tools.

2.4.1. IIF: It consists of a total of 17 questions, including
questions socio-demographic and
information.

2.4.2.BSS-R

It is the version developed by Hollins Martin and Fleming
(2011) and revised (2014). Gokmen et al. (2018) and its
validity and reliability were determined by adapting it to
Turkish culture. This scale has 10 items, 3 sub-

about obstetric

dimensions and 5-point Likert answers. The names of the
subscales of DMS-R are "Care Quality (CQ)", "Stress
During Childbirth (SDC)" and "Personal Characteristics of
Women (PCW)". The scale is scored between 0-40. A high
score from the scale is interpreted as high birth
satisfaction. In adapting the scale to Turkish, the
Cronbach alpha coefficient was stated as 0.72 (Hollins-
Martin and Martin, 2014; Gékmen, et al.,, 2018). In this
study, 0.76 was obtained.

2.4.3.PSS

It was developed by Cohen et al. (1983). Baltas et al.
(1998) and Eskin et al. (2013) Adapted into Turkish. The
purpose of developing the scale is to determine how
stressful an individual perceives certain situations in his
or her life. This scale is a 5-point Likert type and has 10
items. The possible score is 0-56. There are six positively
worded and four negatively worded items. A high score
from the scale means that the perception of stress is high.
Cronbach's alpha value was reported as 0.83 (Cohen et
al,, 1983; Eskin, 1993). This study, 0.85 was determined.
2.4.4.EPDS

This scale was developed by Cox et al. It was adapted into
Turkish by Engindeniz and others. It is used to determine
the risk of PPD and measure its level and severity. The
cut-off score of the four-point Likerte scale, which has 10
items, is 12/13. The score above the cut-off point
indicates the risk group. Cronbach's alpha value was
reported as 0.79 (Cox et al, 1987; Engindeniz et al,
1997). The authors achieved 0.77.

2.5. Statistical Analysis

IBM SPSS 26 program was used for data analysis.
Distribution is given according to the socio-demographic
and obstetric characteristics of the participants. Scale
scores were obtained and descriptive statistics were
made. Pearson correlation was used in the relationship
between the overall scores of the scale, and stated that in
the interpretation of the correlation coefficient, if it is
above 0.70, it is at a high level, if it is between 0.40-0.70,
it is at a medium level, and if it is below 0.40, it is a low
level. In addition, the hierarchical regression model
(enter) method was used to examine the effects of socio-
demographic, obstetric characteristics, women's birth
satisfaction and perceived stress levels on PPD levels.
The p significance value was accepted as 0.05.

3. Results

446 women participated in the research. The average age
of women was 28.48+57.14 (min-max: 19-44). According
to women's socio-demographic characteristics; It was
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determined that the highest percentage of people were
secondary school graduates (35.4%), not working
(56.5%), living in the province (54%) and their income
was less than their expenses (61%) (Table 1).

According to the obstetric characteristics of women; the
highest rate was multipara (67.7%), vaginal birth (54%),
the last pregnancy was planned (59.4%), no problems
during pregnancy (94.2%), psychiatric disease (94.4%),

chronic disease (95.3%) and babies. It was determined
that there was no disease (94.2%). 53.6% of the women
stated that they were not satisfied with the pregnancy
follow-up, 80.5% stated that they were not accompanied
by a relative during the birth, and 55.8% stated that they
received adequate midwife support during the birth
(Table 2).

Table 1. Distribution of women according to sociodemographic variables

Variables Group n (%)
. Primary education and below 235(52.6)
Education level )
Secondary education and above 211(47.4)
Working status ves 194(43.5)
& No 252(56.5)
City 241(54)
Place of residence County 146(32.7)
Village 59(13.2)
Income is less than expenses 272(61)
Income level Income equals expenses 124(27.8)
Income exceeds expenses 50(11.2)
Table 2. Distribution of women according to obstetric characteristics
Variables Group n (%)
) Primiparous 144(32.3)
Number of births .
Multiparous 302(67.7)
Y 265(59.4
Whether the last pregnancy was planned es ( )
No 181(40.6)
Y 26(5.8
Having problems during pregnancy N(:)S 420E94.)2)
Y 25(5.6
History of psychiatric illness es (5.6)
No 421(94.4)
Y 21(4.7
History of chronic disease es (4.7)
No 425(95.3)
Y 26(5.8
History of illness in the baby N‘ZS 420E94.)2)
Vaginal birth 241(54)
Desired form of birth at the beginning of pregnancy Cesarean section 140(31.4)
No preference 65(14.6)
Y 207(46.4
Satisfaction with care during pregnancy follow-up Nis 239E53-6§
Y 7(19.
Preferred relative's accompaniment at birth es 87(19.5)
No 359(80.5)
. o ) . Yes 249(55.8)
Receiving adequate midwife support during birth
No 197(44.2)

Descriptive statistics for each of the scale scores are
given in the table, and all scores are obtained by
summing the items. The total birth satisfaction score
average was 22.64+10.08, and the lowest average in the
sub-dimensions was found to be the personality
characteristics of the woman (X=4.89+1.92) and the
highest was the time in labor (X=9.12+4.04). PSS total
score average was obtained as 14.63+6.77, and it can be
said that there is a moderate level of stress. The mean
score of the PSA positive factor subscale was 8.95+4.11,

and the mean score of the negative factor subscale was
5.68+2.76. The mean EPDS total score was 8.85+4.11.
Since the EPDS cut-off score average is 13, it can be said
that the group is not in the risk group. In addition, a new
depression variable was obtained in the form of two
categories according to the EPDS cut-off score, and it was
found that there was no risk of depression for 86.1% of
the women and there was a risk of depression for 13.9%
(Table 3).

While there was a negative and moderate relationship
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between women's birth satisfaction and PPD risk (r=-
0.403), a negative but low-level significant relationship
was found between perceived stress (r=-0.325). As birth
satisfaction increases, PPD and perceived stress levels

Table 3. Score averages for the scale and its sub-dimensions

decrease and vice versa. Additionally, there is a positive
and moderate relationship between PPD risk and
perceived stress (r=0.623). As the risk of PPD increases,
perceived stress levels decrease and vice versa (Table 4).

CcQ SDC PCW BSS-R EPDS Positive Negative PSS EPDS
Mean 8.63 9.12 4.89 22.64 8.85 8.95 5.68 14.63
Group n (%)
SD. 4.24 4.04 1.92 10.08 3.78 4.11 2.76 6.77
Min. 4 4 2 10 0 6 4 10 No 384 (86.1)
Max. 16 16 8 40 22 22 14 36 Yes 62 (13.9)

CQ= care quality, SDC= stress during childbirth, PCW= personality characteristics of women, BSS-R= birth satisfaction scale-revised,
EPDS= Edinburgh postpartum depression scale, PSS= perceived stress scale.

Table 4. Correlation table

1 2 3
1. Birth Satisfaction Scale Revised Form 1
2. Edinburgh Postpartum Depression Scale -403%* 1
3. Perceived Stress Scale -325%* .623** 1

**P<0.01

The reference categories of socio-demographic variables,
which were rearranged due to the nature of the
regression analysis to be two-category, are indicated in
parentheses in the table. Educational status; secondary
education and above / primary education and below,
employment status; yes/no, place; provincial and rural;
income; income equal to expenditure & more/income
than expenditure, births;
multiparous/primiparous, pregnancy planned;
yes/no, history of psychiatric, chronic or infant illness;
no/yes, type of birth; normal/cesarean section,
satisfaction with pregnancy, yes/no; being accompanied
by a relative at birth; yes/no and receiving adequate
midwife support at birth; All categorical variables were
converted into two categories as yes/no, with the
reference group (1) and the control group (0) (Table 5).
For Model 1, the effect of
characteristics on women's PPD is significant (F=11.746,
p<.01). 10.8% of the variability in PPD scores is
explained by the socio-demographic characteristics of
women included in model 1. Age ($=0.236, 95% CI=0.1;
0.22), education level (=-0.19, 95% CI=-2.12;-0.76),
education level ($=0.114, 95% CI=0.18; 1.57), The effect
of location (B=0.098, 95% CI=0.7;1.41) variables on
women's PPD risk is significant. The effect of age is
positive. When there is a 1 unit increase in women's age,
there is a 0.236 unit increase in their PPD scores. In
addition, the PPD scores of those with secondary
education and above are 0.19 units lower than those with
primary education and below, the PPD scores of those
who are not working are 0.114 units higher than those
who are employed, and the PPD scores of those living in
the province are 0.098 units higher than those living in
rural areas (Table 5).

For Model 2, the effect of socio-demographic and
obstetric characteristics on women's PPD risk is

less number of

last

socio-demographic

significant (F=16.80, p<.01). 35.9% of the variability in
PPD scores is explained by the variables related to
women in model 2. Compared to Model 1, the disclosure
rate increased to 25.1% and this increase is significant (p
<.01). Age (=0.100, 95% CI=0.01;0.13), education level
(B=-0.182, 95% CI=-1.98;-0.78), location (=0.098, 95%
CI=0.09;1.25), last pregnancy being planned (f$=-0.152,
95% CI=0.53; 1.81), having problems during pregnancy
(B=-0.135, 95% CI=-3.93;-0.42), history of chronic
disease in the baby ($=-0.23, 95% CI = -5.27; -2.16),
satisfaction with pregnancy follow-up (§ = 0.105, 95% CI
= 0.14; 1.45) and relative accompaniment at birth (§ =
0.122, 95% CI = 0.41; 1.91). The effect is significant. The
effect of age is positive. When there is a 1 unit increase in
women's age, their PPD scores increase by 0.100 units. In
addition, the PPD scores of those with secondary
education and above are 0.182 units lower than those
with primary education and below, and the PPD scores of
those living in the province are 0.088 units higher than
those living in rural areas. While the PPD scores of those
whose last pregnancy was not planned were 0.152 units
higher than those whose last pregnancy was unplanned,
the PPD scores of those who had no problems with
pregnancy were 0.135 units lower than those who did.
While the PPD scores of those whose babies do not have
a disease condition are 0.23 units lower than those
whose babies do not have a disease, the PPD scores of
those who are not satisfied with the care during
pregnancy follow-up are 0.105 units higher, and the PPD
scores of women who were not accompanied by their
relatives at birth are 0.122 units higher than those who
were accompanied. Among socio-demographic variables,
the variable with the highest impact is education level,
while among obstetric characteristics, the variable with
the highest impact is the variable related to whether the
last pregnancy was planned (Table 5).
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Table 5. Hierarchical regression table

Model Variable B %95 GA t P

Age 0.236 0.1;0.22 5.13 .000
Education (Secondary education and above) -0.19 -2.12;-0.76  -4.139  .000

Model 1 Working status (No) 0.114 0.18;1.57 2464 0.014
Living place (Province) 0.098 0.07;1.41 2.175 0.03
Income (Income equal & more than expenses) -0.074  -1.28;0.13 -1.601 0.11
Model statistics F=11.746** R2=0.108
Age 0.1 0.01;0.13 2.231 0.026
Education (Secondary education and above) -0.182  -1.98;-0.78 -4.511  .000
Working status (No) 0.058 -0.18;1.06 1.398 0.163
Living place (Province) 0.088 0.09;1.25 2.254  0.025
Income (Income equal & more than expenses) 0.025  -0.43;0.82 0.615 0.539
Birth number (multipara) 0.024 -0.5;0.89 0.558 0.577
Last pregnancy planned (No) 0.152 0.53;1.81 3.607 .000

Model 2 Problems during pregnancy (No) -0.135 -3.93;-042 -2.437 0.015
History of psychiatric illness (No) -0.063  -2.57;051 -1.313 0.19
History of chronic disease (No) -0.018 -2.38;1.74 -0.306 0.759
Disease status of the baby (No) -0.23  -5.27;-2.16  -4.684  .000
Birth type (C-section) 0.037 -0.32;0.88 0933 0.352
Satisfied with pregnancy follow-up care (No) 0.105 0.14;1.45 2.4 0.017
Accompaniment by a relative at birth (No) 0.122 0.41;1.91 3.035 0.003
Receiving adequate midwife support during birth (No) 0.086 -0.04;1.34 1.864 0.063
Model statistics F=16.80** R2=0.359
Age 0.018  -0.04;0.06 0453 0.65
Education (Secondary education and above) -0.131  -1.52;-045  -3.63 .000
Working status (No) -0.015 -0.65;0.43  -0.409 0.683
Living place (Province) 0.061 -0.05;0.96 1.79 0.074
Income (Income equal & more than expenses) 0.052  -0.14;0.95 1461 0.145
Birth number (multipara) 0.018 -0.46;0.74 0.471 0.638
Last pregnancy planned (No) 0.044 -0.23;0.9 1.169 0.243
Problems during pregnancy (No) -0.084 -2.88;0.17 -1.746 0.082

Model 3 History of psychiatric illness (No) -0.038  -1.96;0.71  -0.921 0.357
History of chronic disease (No) -0.001 -1.8;1.75 -0.027 0.979
Disease status of the baby (No) -0.164 -3.99;-1.28 -3.821 .000
Birth type (C-section) -0.007  -0.58;0.47 -0.207 0.836
Satisfied with pregnancy follow-up care (No) 0.115 0.3;1.43 3.003 0.003
Accompaniment by a relative at birth (No) 0.077 0.08;1.39 2.203 0.028
Receiving adequate midwife support during birth (No) 0.003 -0.58;0.63 0.082 0.935
Birth satisfaction -0.218  -0.11;-0.06  -5.943  .000
Perceived Stress 0.396 0.17;0.27 9.206 .000

Model statistics

F=27.800** R2=0.525

For Model 3, the effect of socio-demographic, obstetric-
related characteristics and women's birth satisfaction
and perceived stress levels on PPD levels is significant
(F=27.800, p<.01). 52.5% of birth
explained by the independent variables for women in

satisfaction is

model 3. According to Model 2, the disclosure rate
increased to 16.6% and this increase is significant (p
<.01). Education level (=-0.131, 95% CI=-1.52;-0.45),
history of chronic disease in the baby ($=-0.164, 95%
CI=-3.99;-1.28), satisfaction with care during pregnancy
follow-up ($=0.115, % 95% CI=0.30;1.43), presence of
relatives at birth ($=0.077, 95% CI=0.08;1.39), birth
satisfaction scale scores ($=-0.218, 95% CI=-0.11;-0.06)

and perceived stress. The effect of the variables ($=0.396,
95% CI=0.17;0.27) on women's PPD scores is significant.
Birth satisfaction has a negative effect, while perceived
stress has a positive effect. When there is a 1 unit
increase in women's birth satisfaction scores, their PPD
scores decrease by 0.218 units, while when there is a 1
unit increase in perceived stress scores, there is a 0.396
unit increase in PPD scores. In addition, the PPD scores of
those with secondary education and above are 0.131
units lower than those with primary education and
below. While the PPD scores of those whose babies do
not have a disease condition are 0.164 units lower than
those whose babies do not have a disease, the PPD scores
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of those who are not satisfied with the care during
pregnancy follow-up are 0.115 units higher, and the PPD
scores of women who were not accompanied by their
relatives at birth are 0.077 units higher than those who
were accompanied. Among the socio-demographic
variables, only the education level was found to be
effective, while among the obstetric characteristics, the
one with the highest impact was the disease status of the
baby. Perceived stress has the greatest effect among all
variables (Table 5).

4. Discussion

In this study, author examined the relationship between
birth satisfaction, perceived stress, and some factors and
the risk of PPD, and evaluated the impact of potential
factors that may increase the risk of PPD.

Author found that birth satisfaction, perceived stress and
some factors had an impact on the risk of PPD, and that
birth satisfaction had a negative effect and perceived
stress had a positive effect. Studies in the literature have
reported that birth satisfaction is a protective factor that
reduces the risk of PPD (Iwata et al,, 2016). Iwata et al.
(2016) observed that mothers with low satisfaction with
the birth process showed 2.07 more depressive
symptoms than mothers who were satisfied, and their
stress levels increased as they were exposed to obstetric
intervention. The birth experience is one of the factors
that women may remember many years later and may
affect their mental health. Changes that occur with
pregnancy can create burden, anxiety, and stress for the
expectant mother and cause pregnancy to result in
depression (Koriikcii et al., 2017). It has been stated that
after a birth process in which expectations are not met,
the woman feels angrier, has negative emotions and
thoughts, and feels inadequate in the postpartum period.
Increasing satisfaction rates with quality in birth services
can lead to the formation of a "healthy mother, healthy
newborn and healthy society" (Moyo and Djoda, 2020).

In the current study, the authors analyzed socio-
demographic characteristics; they determined that
women who are older, have lower education levels and
live in cities have a higher risk of PPD. In a study
conducted by Diindar, he found that the rate of PPD
increases as the mother gets older, and that the higher
the mother's education level, the lower the rate of PPD
(Diindar 2006). Although some studies conducted with
mothers in the postpartum period in our country (Vural
and Akkuzu, 1999) found that there was no relationship
between the education level of the mothers and
depression scores, Diindar (2006) and Engindeniz
(1997), similar to our study, found that as the education
level of the mothers increased, the PPD score decreased
(Engindeniz et al, 1997; Diindar, 2006). Additionally,
similar to our study, it has been reported that the risk of
PPD is higher in women living in rural areas than in
women living in cities (Ege et al. 2008). It is thought that
increasing age and education level positively affects
mothers' adaptation and coping with the new situation in

the postpartum period. As women's age and education
their self-expression and social sharing
increase, contributing to the woman's increased
effectiveness in her life and effective coping with
postpartum difficulties (Bingél and Tel, 2007). In

increase,

addition, it is thought that the increased risk of PPD may
be due to the stressors created by urban life.

In the study, author concluded that factors such as the
health status of the pregnant woman and the baby and
the support of the partner/relative during birth have an
impact on the risk of PPD. Similar to our study, it is
known that a difficult pregnancy due to health problems,
not being accompanied by a relative during birth, and
endangering the baby's life increases the risk of PPD
(Ahmad et al, 2021). Every mother dreams of having a
healthy baby who has completed normal growth and
development. Having a baby with an anomaly may cause
feelings of loss and grief for a mother expecting a healthy
baby (Ruschel et al., 2014). Birth is a stressful experience.
In order to have this experience in a healthy and easy
way, social support such as family, spouse and relatives is
very important the risk of PPD may increase in mothers
who have problems during pregnancy and whose babies
are not healthy, as attachment adjustment becomes
difficult. During the birth process, women want to have
someone from their relatives with them, as well as the
support of medical personnel. These people mostly
consist of family members. Having anyone (spouse,
mother, sibling, female relative or an experienced female
relative) with the woman during the birth process
creates a positive effect and increases satisfaction
(Ahmad et al,, 2021).

In the current study, the authors also found that
unplanned last pregnancy increased the risk of PPD. Not
wanting a pregnancy suggests that the mother is not
ready for the baby and the role of motherhood and may
have difficulties coping with the problems that may arise.
In the study conducted by Dagh et al.. it was determined
that the risk of PPD was higher in mothers who became
pregnant unintentionally (Dagh et al,, 2021). As a result
of many studies, depression scores were found to be
higher in mothers with unplanned pregnancies (Cheng et
al,, 2009; Dagh et al, 2021). A woman experiencing an
unwanted pregnancy will perceive the birth process
negatively and her satisfaction will decrease. Unwanted
pregnancy disrupts the interaction between mother and
baby after birth, and the susceptibility to PPD increases
in mothers who do not accept their babies (Cheng et al.,
2009).

5. Conclusion and Recommendations

In this study on the risk of PPD, it was determined that
birth satisfaction had a negative effect and perceived
had a positive effect. Among the
demographic characteristics; age (35 years and above),
education level (primary education and below); place of

stress socio-
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pregnancy problems (yes), baby's health (patient),
pregnancy follow-up (dissatisfaction) and birth support
(not accompanied by a relative) factors are effective on
the risk of PPD. Perceived stress has the greatest effect
compared to all variables.

Factors causing low birth satisfaction and PPD should be
investigated and improved, necessary in-service training
programs should be organized, and hospital procedures
and health policies should be updated in the light of
scientific data. It is recommended that the current study
be conducted more comprehensively with different
sample groups and the results be shared. In future
studies, detailed about the
development of PPD and treatment processes can be
obtained by following women who are determined to be
at risk of depression.

more information

Strengths and limitations

According to the results of the scale, women who were
found to be at risk of depression were contacted again on
the grounds that they were at risk of depression, and
they were advised to seek support from a mental health
specialist. A self-report scale was used to measure
mothers’ PPD status in the study, and no expert
evaluation was made to diagnose depression. In addition,
the cultural differences and life characteristics of the
research region and the fact that it was conducted in a
single hospital limit the generalization of the results to
other health centers and other regions of the country.
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1. Introduction

In order for individuals to have fertility awareness (FA),
they must have knowledge about female/male genital
system  anatomy/physiology, fecundability,  the
importance of fertility and negatively affecting lifestyle
behaviors (Harper et al,, 2017; Pedro et al,, 2018). Among
the risk factors related to fertility, lifestyle-related factors
such as smoking and alcohol use, insufficient exercise,
sexually transmitted diseases, advancing age, caffeine
consumption, obesity and stress appear to have an
important place (Delbaere et al, 2020; Pedro et al,
2022). It is noteworthy that these behaviors or situations
that negatively affect reproductive potential are
changeable or preventable factors (Simmons and
Jennings, 2020).

FA plays a key role in improving fertility self-care,
increasing the chances of conception and preventing
one's fears and anxiety when faced with pregnancy-
related problems (Derya, 2018; Symul et al, 2019).
However, it seems that there is a lack of information
about lifestyle behaviors that harm fertility in the world
and in our country (Moore et al, 2022). The World
Health Organization recommends planning various
education and health programs to ensure FA. However,
there are very few studies evaluating the effects of
educational interventions on FA (Wojcieszeck and
Thompson, 2013; Conceigdo et al.,, 2017; Ozsahin, 2020).
Although educational interventions are effective, the

effectiveness of a digital storytelling intervention on FA
has never been evaluated.

A new health education method to increase awareness
and knowledge is digital storytelling (DS). It is defined as
the idea of telling a story, often with strong emotional
content, using a variety of digital multimedia such as
images, sound, music, and video. Using DS, applications
provide deep learning and are described in the literature
as an effective educational tool (Price et al, 2015;
Paliadelis and Wood, 2016; Urstad et al.,, 2018). DS can
convey many streams of information to viewers in a
short time. Apart from the transferred knowledge and
skills, emotions and attitudes are also transferred (Siu,
2018). DS interventions have been effective in changing
other health behaviors, such as breast self-examination,
prostate cancer screening, and HIV testing. Compared to
written information, DS is often more accessible in terms
of language and communication and can be more cost-
effective. Moreover, DS can reach a wide audience very
quickly through social media (Paliadelis and Wood, 2016;
Siu, 2018; Urstad et al., 2018).

Creating and disseminating FA in society is important for
couples to maintain a healthy perinatal period and give
birth to healthy individuals, thus increasing the health
level of the society. In this context, the planned study
aims to determine the effectiveness of DS given to fertile
women in increasing FA.
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2. Materials and Methods

2.1. Study Design

This research is a pretest-posttest randomized controlled
experimental study. Made according to CONSORT
guidelines (Figure 1) (Schulz et al., 2010).

Figure 1. CONSORT flow chart

2.2, Setting and Samples

The population of the study consisted of women who
applied to the gynecology and obstetrics outpatient
clinics of state hospital in March and October 2023 for
who voluntarily agreed to participate in the study.

The research sample consisted of a total of 80
participants, 40 experimental and 40 controls. Criteria
for inclusion in the study; Being 18 years of age or older,
not being pregnant, being sexually active, planning to
have children, not receiving infertility diagnosis or
treatment, not having been diagnosed with menopause,
and not having a verbal communication problem.
G*Power application (version 3.1.9.3) was used to
calculate the sample size of the study. In the literature
review, it was determined that there was no study on
raising fertility awareness using the digital story method,
and the COHEN standard effect size was assumed to be
0.70 in determining the sample size in the study.
Accordingly, the amount of Type I error is 0.05, the
power of the test is 0.80 (a = 0.05, 1- = 0.80, effect size =
0.70) and the minimal sample size is 80 according to the
distribution ratio among one-to-one groups. (n=40 for
each group) were found as subjects. Considering that
there would be losses in cases, it was decided to recruit a
total of 92 subjects (n = 46 for each group). In the study,
https://stattrek.com/statistics/random-number-
generator.aspx#error program was used to create
intervention and control groups, and the groups were
recorded by the researcher as a list (Figure 1).

2.3. Intervention Protocol
2.3.1. Intervention group
intervention)

(digital storytelling

A storytelling FA video intervention, approximately 10

minutes in length, guided by a situation-specific
theoretical framework and storytelling/narrative
communication theory (Lee et al., 2016), was developed
by the researchers.

2.3.2. Control group

Routine hospital protocol was applied to the women in

this group. Storytelling fertility awareness video
intervention was also given to the control group after the
study.

2.4. Data Collection Method and Instruments

2.4.1. Data collection tools

"Personal Information Form" and "Fertility Awareness
Scale",
characteristics of women, were used to collect data.
2.4.2. Personal introduction form (PIF)

It aims to determine the socio-demographic
characteristics of women.

2.4.3. Fertility awareness scale (FAS)

This scale is a Likert-type scale consisting of 19 items and
two dimensions. The lowest score that can be obtained in
the total score of FAS is 19 and the highest score is 95
(Ozsahin and Derya, 2022).

2.5. Data collection

which determine the socio-demographic

In the research, the consent form was taken from women
who volunteered to participate, in line with the consent
of the participants at the beginning of the survey form.
Data were collected face to face. Filling out the form: PIF
and FAS were filled in before watching the video, and FAS
was filled in again after watching the video. The data was
filled in approximately 10 minutes. In practice, the FAS
applied separately to women in the
experimental and control groups, and the results
between the groups were evaluated by a statistician who
was blind to the study and masked.

2.6. Evaluation of data

Independent groups’ t test method was used to compare
fertility awareness and its sub-dimensions between
groups according to the experimental and control groups,
and dependent groups t test method was used for intra-

scale was

group comparison. Eta-squared effect size was calculated
for the significant differences in the independent and
dependent groups’ t test methods. Chi-square analysis
method was relationship between
demographic categorical variables and groups. All

used for the

statistical analyzes were examined at the P<0.05
significance level.

3. Results

There is no significant difference as a result of the chi-
square analysis between the demographic variables of
women in the intervention and control groups (P>0.05).
In other words, the rates of education level, employment
status, place of residence and income level of patients in
the intervention and control groups are similar. The ages
of the patients in the intervention and control groups
were compared using the independent groups t test
method, and there was no significant difference between
the women's groups according to their ages (P>0.05).
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The average age of patients in the intervention and
control groups is similar (Table 1). There is no significant
difference between the FAS total and subscale pretest
scores of women in the intervention and control groups
(P>0.05) and the pretest score averages are similar
(Table 2). A significant difference was obtained between
the FAS total and subscale posttest scores of women in
the intervention and control groups (P<0.05). The FAS
total posttest mean scores and the physical and cognitive
in the
intervention group are higher than those of women in the

subscale posttest mean scores of women

control group (Table 2). There is a significant difference
between the pretest and posttest scores of women in the

intervention group on the FAS total (t=-34.269, P>0.05),
physical (t=5.405, P>0.05) and cognitive (t=-5.063,
P>0.05) subscales. In the intervention group, women's
FAS total posttest mean score and physical and cognitive
subscale posttest score mean were higher than the
pretest (Table 2). There was a significant difference
between the pretest and posttest scores of the FAS total
(t=-46.996, P>0.05), physical (t=-3.365, P>0.05) and
cognitive (t=-2.308, P>0.05) subscales of women in the
control group. There is difference. The FAS total posttest
mean score and the physical and cognitive subscale
posttest score mean of the women in the control group
are higher than the pretest (Table 2).

Table 1. Comparison of socio-demographic characteristics of women

Intervention (N=40) Control (N=40)

Variable Group Statistics p
(%) (%)

Education Primary education and below 13(32.5) 15(37.5) x2=0.22 0.639
Secondary education and above 27(67.5) 25(62.5)

Working status Yes 31(77.5) 28(70) x2=0.581 0.446
No 9(22.5) 12(30)

Place of residence Province 23(57.5) 20(50) x2=0.916 0.633
District 11(27.5) 15(37.5)
Village 6(15) 5(12.5)

Income level Income is less than expenses 19(47.5) 17(42.5) x2=0.229 0.892
Income equals expenses 16(40) 18(45)
Income exceeds expenses 5(12.5) 5(12.5)

Age (Mean#sd) 28.73+4 27.38+4.87 t=1.356  0.179

Xx2= Chi-square test statistic; t= independent groups t test statistics

Table 2. Comparison of women's fertility awareness scale total and sub-dimension scores within and between groups

Intervention (N=40)
Scale Scores

Control (N=40)

aTestrequest & p value  Eta squared

Meanzsd Mean+sd
Physical pretest 30.63+3.39 31.58+3.03 t=-1.321 p=0.19
Physical posttest 35.35+4.08 32.03+3.32 t=4 p=.000 0.17
bTest request & p value t=-5.405 p=.000 t=-3.365 p=0.002
Eta kare 0.43 0.23
Cognitive pretest 23.4+2.28 22.63+2.36 t=1.492 p=0.14
Cognitive posttest 28.2+5.2 23.35+3.14 t=5.045 p=.000 0.25
bTest request & p value t=-5.063 p=.000 t=-2.308 p=0.026
Eta kare 0.40 0.12
FAS total pretest 54.03+3.63 54.2+4.18 t=-0.2 p=0.842
FAS total posttest 82.23+5.68 77.55+6.63 t=3.387 p=0.001 0.13
bTest request & p value t=-34.269 p=.000 t=-46.996 p=.000
Eta squared 0.97 0.98

a= independent groups t test statistical value; b= dependent groups t test statistical value, FAS= fertility awareness scale

4. Discussion

In this study, the effectiveness of the DS method for
gaining FA in women was evaluated. The DS method was
effective in the intervention group. To the best of the
author's knowledge, this study is the first randomized
controlled study investigating the effect of the DS method
on FA. Since there is no study on the effect of the DS
method on FA, the study findings are discussed within
the framework of the results of other studies.

In this study, the physical and cognitive awareness levels
of women in the intervention and control groups were
similar before FA, and after training was given to the
experimental group, all awareness levels increased
significantly in the intervention group. When the
development in each group is taken into account, there is
an increase in the post-test scores in both groups.
However, when the increase amounts in each group in
the intervention and control groups were examined, it
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was determined that all awareness levels increased more
in the intervention group. Willis et al. (2014) applied DS
therapy to 12 HIV-positive adolescents, and in the
therapies, the adolescents were asked to express their
feelings and create their own stories. As a result of the
study, adolescents declared that it increased their self-
confidence and belief. Laing et al. (2017a), 16 adolescents
were asked to prepare training and digital stories about
the DS method. In the interview conducted after the
completion of the stories, the adolescents stated that
digital stories were a way to understand others' cancer
experiences and to tell their own experiences. As a result
of the study, the DS method was shown as a promising
method to reduce psychosocial negativities in the
treatment and care of adolescent oncology patients, and
it was recommended to include digital stories in clinical
practice and develop follow-up programs (Laing et al,
2017b). There are many experimental studies in the
literature showing that the DS method facilitates
learning, provides in-depth understanding and
remembering, and improves critical thinking-research
and information analysis skills (Gubrium et al, 2015;
Conceigdo et al, 2017). Digital stories are reflective,
creative and value-laden, revealing important things
about the human condition (Siu, 2018). DS is one of the
methods increasingly used in health promotion efforts
(Price et al.,, 2015). Patients in the digital narrative have
the potential to be portrayed at various stages of health
and disease throughout their lives (Ogston-Tuck et al.,
2016).

5. Conclusion and Recommendations

The DS method for gaining FA given to the intervention
group was effective. Developing FA is a current issue that
will improve maternal and child health, and therefore
public health. It is recommended to conduct studies that
more comprehensively compare the use of the DS
method in the training of midwives and its effect with
other intervention formats.
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INAKTIF SARS-COV-2 ASISI UYGULANAN SAGLIK
CALISANLARINDA ANTI-SPIKE S1 RBD IGG DEGERLERININ
BELIRLENMESI
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Ozet: COVID-19 pandemisi sirasinda hastalik ve komplikasyonlariyla miicadele amaciyla ¢esitli asilar gelistirilmistir. Calismamizda iki
doz Coronavac (Sinovac) asis1 uygulanmis saglik calisanlarinda COVID-19 antikor titrelerinin belirlenmesi amaglanmistir. Mart- Eyliil
2021 tarihleri arasinda Mersin Universitesi Hastanesi’nde goniillii saglik calisanlarindan iki doz Coronavac asisi uygulanan 186 kisiden
alinan kan orneklerinden Access SARS-CoV-2 IgG testi (Beckman) uygulandi. Antikor titreleri ELISA temelli test ile tespit edildi.
Calismaya dahil edilen 186 katilimcinin %47,8'i (n=89) erkek, %52,2’si (n=97) kadindir. Yas ortalamasi 42,3+8,7 (23-60) ‘tiir. 40 yas ve
alt1 katilimcilar ile 40 yas tlizeri katilimcilarin pozitiflik oranlar1 arasinda anlaml farklilik tespit edildi (<=40; %68,1, >40; %43,6,
P=0,001). En fazla pozitif antikor titresi olan grup 21-30 yas grubu oldugu goriildii. Yas artisi ile birlikte antikor diizeyleri anlaml sekilde
azaldigi belirlendi (r=-0.203, P=0,001). Ek hastali1 olan 22 katilimci vardir. Ek hastalig1 olanlarda, saglikli olanlara gore antikor titresi
acisindan anlaml farklilik gézlenmedi. Calismamiz kisa stireli bir proje oldugu i¢in az sayida katilimci ile yapilmigtir. Daha genis kapsaml
yapilacak ¢alismalara ihtiya¢ vardir.

Anahtar kelimeler: COVID-19, inaktif asi, Antikor

Determination of Anti-Spike S1 RBD IgG Values in Healthcare Workers with Inactivated SARS-CoV-2 Vaccine
Abstract: Various vaccines have been developed to combat the disease and its complications during the COVID-19 pandemic. Our study
aimed to determine COVID-19 antibody titers in healthcare workers who received two doses of Coronavac (Sinovac) vaccine. Access
SARS-CoV-2 IgG test (Beckman) was performed on blood samples taken from 186 volunteer healthcare workers who received two doses
of Coronavac vaccine at Mersin University Hospital between March and September 2021. Antibody titers were determined by ELISA-
based testing. Of the 186 participants included in the study, 47.8% (n = 89) were male and 52.2% (n = 97) were female. The average age
is 42.3+8.7 (23-60). A significant difference was detected between the positivity rates of participants aged 40 and under and participants
over 40 years of age (<=40; 68.1%, >40; 43.6%, P=0.001). It was observed that the group with the highest positive antibody titer was the
21-30 age groups. It was determined that antibody levels decreased significantly with increasing age (r=-0.203, P=0.005). There were
22 participants with comorbidities. No significant difference was observed in terms of antibody titer in patients with comorbidities
compared to healthy individuals. Since our study was a short-term project, it was conducted with a small number of participants. More
comprehensive studies are needed.
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1. Giris Hindistan’da tanimlanan delta varyanti daha ytliksek bulas
Siddetli akut solunum sendromu koronaviriis 2 (SARS-
CoV-2)’ nin neden oldugu 2019 koronaviriis hastaligl
(COVID-19) diinya ¢apinda 700 milyondan fazla insana
bulastif1 bilinmektedir. COVID-19 yaklasik 7 milyon

insanin déliimiine yol a¢ti (WHO, 2023; Siracusano ve ark,,

ozelligi ile baskin varyant tipi olarak etkisini
stirdiirmektedir (Firestone ve ark., 2021). SARS-CoV-2
Coronaviridae familyasindaki betakoronaviriis cinsine ait
pozitif polariteli zarf iceren RNA viriisiidiir (Siracusano ve
ark, 2020). SARS-CoV-2 yapisindaki spike (S),

2020). Aym1 zamanda bu siirecte bir¢ok SARS-CoV-2
varyantl meydana geldi ve 2020 yili sonlarinda ilk 6nce
ingiltere’de tamimlanan alfa varyanti ve daha sonra

niikleokapsit (N), zarf (E) ve membran (M) proteinleri
immiin sistemde gorevli B ve T lenfositlerin olusturdugu
immiin yanitta antijenik 6zellik gostermektedir. Genel
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olarak S proteini bu bagisiklik yanitinda ¢ok 6nemli bir rol
oynamaktadir. COVID-19’a kars1 as1 gelistirilmesinde de
bu proteinler hedef alinarak ¢alisilmalar yiiriitiilmektedir
(Dong ve ark, 2020). Yeterli diizeyde bagisiklik i¢cin B
lenfositlerin olusturdugu spesifik antikor yaniti biiyiik
O6neme sahiptir. Bu antikor yanitinin olusumunda asilar
bir ¢dzlim olarak karsimiza ¢ikmaktadir (Harrison ve Wu,
2020). Yapilan ¢alismalarda SARS-CoV-2 seropozitif
iyilesmis bireylerin yeniden enfeksiyona karsi %89
korumaya sahip oldugu ve as1 etkinliklerinin %50 ila %95
arasinda oldugu rapor edilmistir (Lumley ve ark., 2021).
Salginin yonelik  farkh asilar
gelistirilmis olup, hali hazirda Tiirkiye’de kullanilan
inaktif (CoronaVac; Sinovac) ve mRNA (BNT162b2;
Pfizer-BioNTech) asilar1 mevcuttur (WHO, 2020).

CoronaVac asis1 Tiirkiye'nin de aralarinda bulundugu
birkag tilkede acil kullanim onay1 almistir. Tiirkiye’'de ilk
olarak 14 Ocak 2021 tarihinde saglk calisanlarina
uygulanmaya baslanmistir ve faz 3 ¢alismalarinda ikinci
doz asidan 14 giin sonra asinin etkinligi %83,5 olarak

O6nlenmesine tirde

bildirilmistir (Tanriover ve ark., 2021). Ancak asinin
etkinliginin ne kadar strdigi ilgili ¢alismalar devam
etmektedir.

Universitesi

Mersin Tip Fakiiltesi

saglhik calisanlarinda

Bu c¢alismada
Hastanesinde c¢alismakta olan
CoronaVac asis1 sonrasi anti-spike S1 RBD (Reseptor
Baglanma Bolgesi) 1gG degerlerinin belirlenmesi, yas ve
cinsiyete gore degiskenliklerinin ve ek hastaliklarla
iliskisinin degerlendirilmesi amaglandi.

2. Materyal ve Yontem

2.1. Calismanin Tasarimi

Tek merkezde ve li¢lincli basamak bir hastanede saglik
calisanlari ile uygulanan prospektif klinik bir ¢alismadir.
2.2. Calisma Grubu

Bu c¢alismaya Mersin Universitesi Tip Fakiiltesi
Hastanesinde gorevli olan 186 goniilli saghk calisani
katildi. 15 Mart 2021 ve 15 Eyliil 2021 tarihleri arasinda
oncesinde COVID-19 hastalig1 gecirme 0ykiisii olmayan ve
iki doz CoronaVac asis1 uygulanan 18-65 yas arasi saglk
calisanlar1 bu calismaya dahil edildi. iImmiinsupresif
tedavi almak, tek doz asilanmis ya da hi¢ asilanmamisg
olmak dislama Kkriteri olarak belirlendi.

2.3. Orneklerin Toplanmasi

Mersin Universitesi Tip Fakiiltesi Hastanesi’'nde, bu
arastirmaya goniillii olan saglik calisanlarindan, ikinci doz
CoronaVac asisin1 yaptirdiktan 3042 giin sonra kan
ornekleri alindi. Kan alma islemi hastanenin kan alma
biriminde yapildi ve ardindan ¢alisma i¢in uygun saklama
kosullarinda laboratuvara ulastirildi. Ornekler
bekletilmeden 4000 rpm devirde 10 dakika santrifiij
edilerek serum elde edildi ve serumlar anti-spike S1 IgG
tespit asamasina kadar -20 °C’de derin dondurucuda
sakland1.

2.4. Anti-Spike S1 IgG tespiti
SARS-CoV-2 anti-spike S1 RBD IgG
paramanyetik partikillii
immiinoanaliz yontemi olan Access SARS-CoV-2 IgG

tespiti  i¢in
kemiliiminesan bir

(Beckmann Coulter, ABD) testi kullanildi. Access SARS-
CoV-2 IgG testi S1 proteininin reseptdr baglanma alanina
(RBD) 6zgii olusan antikor yaniti tespit eder. Uretici firma
tarafindan bu testin klinik duyarhiligit %100 (>18 giin),
ozgilligi %99,8 olarak bildirilmistir.

2.5. Test Prensibi

Access SARS-CoV-2 IgG testi, iki adimli bir enzim
immiinoanalizidir. S1 proteininin reseptér baglanma alani
(RBD) igin spesifik rekombinant SARS-CoV-2 proteini ile
kaplanmis paramanyetik partikiilleri ve tamponu igeren
Reaksiyon
sonra kati faza bagh

reaksiyon kiivetine bir 0Ornek eklenir.

kiivetinde inkiibasyondan
materyaller manyetik alanda tutulur, baglhi olmayan
materyaller yikanip temizlenir. Monoklonal anti-insan IgG
alkalin konjugati konjugat,

partikiillerde yakalanan IgG antikorlarina baglanir. ikinci

fosfataz eklenir ve
bir ayirma ve yikama adimi, baglanmamis konjugati
giderir. Kemiliiminesan substrat kiivete eklenir ve
reaksiyon ile tiretilen 151k bir liiminometre ile 6l¢iiliir. Isik
iretimi, cihazin kalibrasyonu sirasinda tanimlanan kesim
degeriyle karsilagtirilir.

2.6. Sonug¢larin Yorumu ve Raporlama

Test sonuglari sistem yazilimi tarafindan otomatik olarak
belirlendi. Elde edilen sonuglar liretici firma oOnerileri
dogrultusunda degerlendirildi. Access SARS-CoV-2 IgG
testine ait <0,8 S/CO olan sonugclar negatif, >0,8 ile <1,0
S/CO olan sonuglar belirsiz, 21,0 S/CO olan sonuglar
pozitif olarak yorumlandi.

2.7. Istatistiksel Analiz

Elde edilen tiim veriler SPSS 20.0 paket programina (IBM,
Armonk, NY, ABD) girilerek analiz edildi. Normallik testi
icin test sonuglarina Log doniisiimi uygulandi. Gruplar
aras! karsilatirmada ki-kare testi, test sonu¢ degerlerinin
analizinde bagimsiz degisken t-testi ve ANOVA testi
kullanildi. P degeri <0,05 anlamli kabul edildi.

3. Bulgular

Bu ¢alismaya dahil edilen 186 katiimcidan 97 (%52,2)’si
kadin, 89 (%47,8)'u erkek saglik calisaniydi. Katilimcilarin
yas ortalamasi 42,3+8,7 (Min/Max:23/60) olarak tespit
edildi. Toplamda SARS-CoV-2 anti-spike S1 RBD IgG
serokonversiyon orani %97,3 (181/186) bulundu.
Cinsiyete gore serokonversiyon oranlar1 kadinlarda
%96,9, erkeklerde %97,8 idi. Kadin ve erkeklerde anti-
spike S1 RBD IgG degerlerinin ortalamasi sirasiyla
21,2433,9 S/CO ve 22,5+53,7 S/CO olarak hesaplandi
(P>0,05). Cinsiyete gore anti-spike S1 IgG RBD
sonuglarinda anlamli  bir farklihiga rastlanmadi.
Katilmcilar yas gruplarina ayrilip incelendiginde yas
artisi ile antikor degerlerinin azaldigi gézlendi (Sekil 1).
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Ortalama Anti-Spike S1 Degeri
(s/C0)

21-30

Sekil 1. Yas gruplarina gore Anti-Spike S1 degerleri.

Kirk yas ve alti saglk calisanlarinda tamami (n=69)
seropozitif bulunurken, 40 yasin iizerindekilerin %95,7
(112/117)’si seropozitif olarak bulundu. Ortalama antikor
degerleri 40 yas ve alti kesimde (25,8+39,2 S/CO), 40
yasin lzerindekilere gore (19,5£47,1 S/CO) daha yiiksek
tespit edildi ve istatistiksel olarak anlamli bulundu
(P=0,002) (Tablo 1). Kirk yas ve alt1 grupta cinsiyete gore
antikor degerlerinde farkliiga baktigimizda kadinlarda
antikor degerleri (n=40; 31,0+45,8 S/CO) erkeklerin
antikor degerleri (n=29; 18,5+26,8 S/CO) gore daha
yliksek bulundu. Kirk yas tistii katihmcilarda ise tam tersi
bir durum gecerliydi; kadinlardaki antikor degerleri
(n=57, 14,3+19,8 S/CO) erkeklerin antikor degerlerine

31-40

41-50
Yas Gruplari

51-60

(n=60, 24,4+62,8 S/CO) gore daha diisiik tespit edildi.
Ancak istatistiksel olarak bu iki durum icin de anlamhlik
tespit edilmedi (P=0,091, P=0,534).

Katilimcilarin ek hastaliklar incelendiginde toplamda 22
saglik ¢alisani ek hastalig1 oldugunu belirtti. Bu hastaliklar
tiroid hastaliklar1 (n=7), gecirilmis malignensi oykiist
(n=5), hipertansiyon (n=4), diyabet (n=3), inflamatuar
barsak hastalig1 (n=1), alerjik rinit (n=1) ve fibromyalji
(n=1) seklindeydi. Ek hastalik belirten katihimcilarla
(Tablo 2)
serokonversiyon oranlari ve antikor degerlerinde anlaml
bir farklilik g6zlenmedi (P=0,273, P=0,276).

saghklilari karsilastirdigimizda

Tablo 1. CoronaVac asis1 sonrasi yasa ve cinsiyete gore antikor yaniti

SARS-CoV-2 Anti-Spike S1 RBD IgG

Pozitiflik % (n/Toplam) P Degeri Ort. Degerler (S/CO) +SD P Degeri
Cinsiyet
Kadin 96,9 (94/97) 21,2 +33,9
>0,052 >0,05b
Erkek 97,8 (87/89) 22,5 53,7
Yas Grubu
<40 100,0 (69/69) 50,05 25,8 +39,2 0,002b
>40 95,7 (112/117) 19,5 +47,1
Toplam 97,3 (181/186) 21,8 +44,4
aKi-kare testi, PBagimsiz degisken t-testi
Tablo 2. Katilimcilarin ek hastaliklarina gére dagilimlar

Ek Hastalik IgG Sonucu Katilimcei Sayisi (n) %
Alerjik Rinit Pozitif 1 100

. Negatif 1 33,3
Diyabet Pozitif 2 66,7
Enteropati Pozitif 1 100

. 1. Negatif 1 33,3
Hipotroidi Pozitif 2 66,7

- . Negatif 2 40,0

Malignite (Kemoterapotik) Pozitif 3 60,0
Fibromiyalji (Pregabalin) Pozitif 1 100
Hipertansi Negatif 3 75,0

'pertansiyon Pozitif 1 25,0

. A Negatif 1 25,0
Hipertiroidi Poxitif 3 75.0
BS] Health Sci / Kardelen BULBUL ve ark. 95
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4. Tartisma

Pandeminin baslangicindan bu yana asi1 ¢alismalar1 devam
ederken, bircok farkli teknik kullanilarak iiretilen
asllardan hangisinin bu viriise ve olusan varyantlarina
daha etkili oldugu tartismasi giindemden diismeyen bir
konudur (Souza ve ark. 2021). Asinin etkinliginin tespiti
icin SARS-CoV-2 spesifik antikor testlerinin kullanimi
konusunda da tartismalar devam etmektedir. Yapilan bazi
in vitro calismalarda Notralizan antikor (NAb) - SARS-
CoV-2 Spike RBD IgG korelasyonunun yiiksek oldugu
gosterilmistir (Dogan ve ark, 2021). Bu c¢alismada
kullandigimiz test ile saghk c¢alisanlarinin iki doz
asilanmasi SARS-CoV-2'ye karsi
olusturduklar1 immiin yamt analiz edildi. Ulkemizde ve
diinyada iki doz
serokonversiyon oranlarinin %75,4 ila %100 arasinda

CoronaVac sonrasl

CoronaVac asillama sonrasi
degistigi calismalara rastlanmistir (Binay ve ark., 2021;
Bayram ve ark., 2021; Zee ve ark.,, 2021; Davaral ve ark.,
2021; Zhang ve ark., 2021; Bichara ve ark, 2021). Bu
calismada tespit ettigimiz %97,3 serokonversiyon orani
iilkemizde yapilmis calismalar ile benzer niteliktedir.

Saglik calisanlarinda, onerilen programa gore 21 giin
arayla iki doz Pfizer-BioNTech BNT162b2 asilamanin
ardindan anti-spike IgG diizeylerinin bakildig1 bir kohort
calismada kadinlarin antikor diizeyleri erkeklere gore
daha yiiksek tespit edilmistir; ancak istatistiksel olarak
anlaml bulunmamistir (Anastassopoulou ve ark., 2022).
Ulkemizde saghk calisanlarinda yapilmis bir calismada
inaktif Coronavac asilamasi ile ilk doz asilamadan sonra
antikor pozitifligi ylizdesi erkeklerde %51,1 ve kadinlarda
%42,0 olarak bulunmustur. ikinci doz asilamadan sonra
antikor pozitifligi ylizdesi erkeklerde %99,5 ve kadinlarda
%99,2 olarak bulunmustur. CoronaVac asisinin etkinlik
orani hem 40 yas alti hem de 41 yas lsti tim
katihmcilarda yiizde 99,4 olarak belirtilmistir (Dinc ve
ark, 2022). Calismamizda erkek katihmcilarin pozitiflik
yuzdesi (%97,8) kadin katihmcilara (%96,9) gore daha
fazladir. Ancak istatistiksel olarak cinsiyete gore anlaml
bir farka rastlanmamistir. As1 etkinlik orani literatiirdeki
diger calismalara paralel sekilde yiiksek bulunmustur.

Calismalarda yas gruplari ile antikor olusturma diizeyleri
arasinda anlamh iliski saptanmistir. Yas ilerledikce
antikor azaldig1 belirtilmektedir
(Anastassopoulou ve ark. 2022). Pediatrik ve erigkin
hastalarla yapilan kesitsel bir calismada
seroprevalansa ragmen IgG diizeylerinin farkll yas
gruplarinda farklilk gdsterdigi vurgulanmistir. SARS-
CoV-2 IgG seviyesi, pediatrik popiilasyonda yas ile negatif
bir korelasyon (r=-0,45, P<0,001) ve yetiskinlerde yas ile

diizeylerinin

benzer

pozitif bir korelasyon gdstermistir (r= 0,24, P<0,001)
(Yang ve ark., 2021). Calismamizda sadece eriskin yas
grubunda antikor diizeylerine bakilmis ve yas gruplari ile
degerlendirildiginde en yliksek degerler 21-30 yas
araliginda oldugu gorilmiistiir (P<0,05).

SARS-CoV-2'ye  karst  asillamanin,  COVID-19'dan
kaynaklanan enfeksiyonlari, hastaneye yatislar1 ve
oliimleri 6nlemede basarili oldugu kanitlanmistir. Ancak,
pandemi siireci baslarinda pandemi ile savasa oncelik

verildigi icin, imminsupresif ilaclarla tedavi edilen veya
ek hastalignt olan hastalarda SARS-CoV-2 asilarinin
etkinligi asilar yaygin olarak kullanima girdikten sonra
yapilabilmistir. Inflamatuar barsak hastaligi tanih
bireylerde =~ COVID-19  agilarinin  immiinojenitesi,
immiinsiipresif ila¢c maruziyetine gore degistigini belirten
calismalar mevcuttur (Alexander ve ark., 2022). Asilama
oranlarinin yiiksek oldugu popiilasyonlarda SARS-CoV-2
enfeksiyonuna bagli o6limlerin azaldigi bilinmektedir.
Ancak; ileri yas (>65 yas) veya komorbitesi olan gruplarda
as1 etkinliginin hizla azaldig1 ve buna bagh olarak siddetli
SARS-CoV-2 enfeksiyonu acisindan riskin devam ettigi
vurgulanmistir (Adab ve ark., 2022). Calismamizda ek
hastaligi oldugu tespit edilen gonilliillerin antikor
dizeyleri diger goniilliiler ile karsilastirildiginda anlaml
bir farklilik tespit edilmemistir.

5. Sonug

Asilanmis goniilliilerde antikor titrelerinin pozitif ¢cikmasi
asillamanin hastaliga karsi koruyuculugunu gostermistir.
Pandemi siirecinde yeni gelistirilen asilarin dniimiizdeki
siirecte  tekrarlayan salgin  periyotlarinda  etkili
olabilecegini gostermesi agisindan verilerimizin literatiire
katki saglayacagini diisiinmekteyiz.

Calismanin Kisithliklar:

Calismamiz kisa siireli bir periyotta gerceklesmis olup
biitce kisithiliklar1 sebebiyle az sayida gonilli ile
yapilmistir.
sebebiyle as1 sonrasi olusan antikorlarin etkinligi tespit

Notralizasyon testlerinin yapilamamasi

edilememistir.
Katki Orani Beyani

Yazar(lar)in katki yilizdesi asagida verilmistir. Tim
yazarlar makaleyi incelemis ve onaylamistir.

K.B T.B. H.K. H.G. S.T.U. GA.
K 30 10 10 10 10 30
T 20 20 10 10 10 30
Y 20 20 20 10 10 20
VTI 40 20 20 20
VAY 20 20 20 10 10 20
KT 20 20 20 10 10 20
YZ 20 20 20 10 10 20
KI 20 30 20 30
GR 20 30 20 10 10 10
PY 20 20 20 10 10 20
FA 100

K= kavram, T= tasarim, Y= yonetim, VTI= veri toplama ve/veya
isleme, VAY= veri analizi ve/veya yorumlama, KT= kaynak
tarama, YZ= Yazim, KI= kritik inceleme, GR= gonderim ve
revizyon, PY= proje yonetimi, FA= fon alim1.

Catisma Beyani
Yazarlar bu ¢alismada higbir ¢ikar catismasinin olmadigini
beyan etmektedirler.
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Abstract: Distal flap necrosis is seen more often in random pattern flaps and is an important complication that shortens the flap
length. There has been much research many drugs and molecules in an effort to prevent this complication. The aim of this study was to
investigate the efficacy of necrostatin-1 and enoxaparin molecules in preventing distal flap necrosis and increasing flap viability in a
random pattern flap model created in rats. A total of 32 Wistar albino female rats, each weighing 300-350 gr were separated into 4
groups. All the animals underwent an operation to create a 3x9 cm caudal-based Mcfarlane flap. The treatments defined for each group
were applied. Full layer tisssue samples 1x1 cm? were taken from all the flaps and stored until histopathological and
immunohistochemical examination, the parameters of inflammation, capillary proliferation, necrosis, fibroblast proliferation and
fibrosis were compared histopathologically. In the necrostatin-1 group, the inflammation, necrosis and fibrosis scores were observed
to be lower and the capillary proliferation and fibroblast proliferation scores were higher. In the enoxaparin group, the fibroblast
proliferation and capillary proliferation scores were higher. The receptor interacting protein kinase-1 immunohistochemical staining
results showed statistically significantly less staining in the necrostatin-1 group compared to the other groups. The results of this study
suggest that necrostatin molecule has important therapeutic potential in increasing flap viability in the random pattern flap model,
considering the percentage of flap necrosis, and the immunohistochemical and histopathological data. The flap necrosis percentage
and histochemical parameters of the enoxaparin molecule demonstrate that the effects on flap viability are limited.
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1. Introduction

Tissue loss occurring after trauma or oncology surgery is
a significant medical problem which results in severe
morbidity and mortality (Gottlieb and Krieger, 1994). A
flap can be basically defined as a piece of tissue
transferred from one region to another while protecting
the vascular structure (Janis, 2014). Flaps are classified
in two groups according to the vascular structure, as
axial pattern or random pattern flaps. As the application
of random pattern flaps is simple, they are often used in
reconstructive surgery for the repair of tissue defects
(McGregor and Morgan, 1973). The most significant
problem encountered after flap surgery is flap necrosis
and partial or full flap loss. Distal flap necrosis seen
especially in random pattern flaps is a significant
problem (Janis, 2014). The need to increase flap length
which can be used in this type of flap without distal flap

necrosis developing has led to many studies having been
conducted (Taylor et al.,, 1992).

Necroptosis is defined as programmed cell death, similar
to the morphologically necrotic cell death that is seen in
ischaemic tissues (Christofferson and Yuan, 2010). This
pathway is regulated by tumour necrosis factor receptor
(TNFR) and Fas ligand receptor activation, independently
of the caspase system. Receptor interacting protein
kinase-1 (RIPK-1) and receptor interacting protein
kinase-3 (RIPK-3) activity is required for TNFR activation
(Degterev et al,, 2005; Xie et al., 2013). In recent studies,
necroptotic cells have been shown in ischaemic-
reperfusion created in rat skin flap models and it has
been reported that necroptosis could have a role in flap
necrosis (Liu et al,, 2019a). Due to this role of RIPK-1 and
RIPK-3 in necroptosis, it has been considered that
inhibition of these enzymes could be a good strategy
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against necroptosis. Degterev defined necrostatin-1 (nec-
1) specific to RIPK-1 as a compound that blocks necrotic
cell death in human and rat cells (Degterev et al.,, 2005).
The aim of this study was to examine and compare the
effects on flap viability of necrostatin-1 and enoxaparin,
which is a low-molecular weight heparin (LMWH),
molecules in a rat model of random pattern skin flaps as
described by McFarlane.

2. Materials and Methods

Approval for the study was granted by the Animal
Experiments Local Ethics Committee of Kahramanmaras
Sutcu Imam University (KSU) (protocol no: 18, session
no:2021/07, decision no: 01, dated: 13.10.2021). The
study was supported by the Scientific Research Projects
Unit of KSU Experimental Animals Centre (project no:
2021/7-4D).

2.1. Formation of the study groups

The rats were separated into 4 groups of 8 animals. A
caudal-based flap operation was performed to all groups
in the McFarlane flap model.

. Group 1: No treatment was applied to this
group.
. Group 2: Dimetil siilfoksit (DMSO)+isotonic

mixture was administered intraperitoneally as a single
daily dose of 0.5 ml starting with the first dose 1 hour
before the operation.

. Group 3: Enoxaparin molecule (diluted in
isotonic) was administered subcutaneously as a single
daily dose of 100 IU/kg starting with the first dose 30
mins before the procedure.

. Group 4:

molecule was

Necrostatin-1

Figure 1. Surgical stages of the McFarlane skin flap.

2.3. Calculation of the Flap Necrosis Area

On postoperative day 8 after the rats were sacrificed,
photographs were taken. The digital photographs
obtained were uploaded to a computer, and using Image]
1.53 program, the total flap area and necrotic area were
calculated for all the groups. The necrotic area was stated

administered intraperitoneally (dissolved in
DMSO+isotonic) as a single daily dose of 1.65 mg/kg
starting with the first dose 1 hour before the operation.
2.2. Study Protocol

2.2.1. Necrostatin-1 molecule preparation
Necrostatin-1 molecule was purchased from Cayman
Chemical company (Item no:11658) in powder form and
was prepared for use in the University - Industry - Public
Works Collaboration Development Practice and Research
Centre (USKIM). The molecules were first dissolved in
DMSO solution to be 14 mg/ml, and were then diluted
with isotonic solution to be at a concentration of 1mg/ml.
2.2.2. Surgical procedure

Before the surgical procedure, all the rats were injected
intraperitoneally with Ketamin (50 mg/kg) (Ketalar,
Eczacibasi, Tiirkiye) and Xylazine HCl (5mg/kg)
(RompunR, Bayer, Tiirkiye), and thus general anaesthesia
was obtained. The landmarks for the area where the flap
was planned on the dorsal region of each rat were
marked as both scapulae and the posterior iliac notches.
A caudal-based McFarlane skin flap, 3 x 9 cm in size, was
drawn with a skin pen, and the flap plan was formed. The
surgical area was stained with povidone iodine, then
following sterile draping, the flap was raised in the loose
avascular plane over the dorsal muscles including the
subcutaneous panniculus carnosus muscle. Hemostasis
was obtained then the incision areas were closed by
primary suturing returning the flap to its place. The

surgical procedure was terminated (Figure 1).

Postoperatively, the rats were followed up daily for 7
days, and at the end of 7 days, all the rats were sacrificed
with high-dose anaesthesia.

as the necrotic area percentage of the total flap area
(Figure 2).

2.4. Histopathological and Immunohistochemical
Evaluations

On postoperative day 8 after the rats were sacrificed, a
full layer approximately 1 x 1 cm? tissue sample was
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taken from the demarcation zone passing through the
live line-necrosis line of the flap tissue. All the tissue
samples were stained with hematoxylin and eosin
(HandE) and Masson Trichrome (MT), then the capillary
proliferation,  inflammation, fibroblast
proliferation, and fibrosis parameters were examined
(x200). The capillary proliferation values were stated
numerically by counting. Inflammation (neutrophil
infiltration) was graded as mild (1 point), moderate (2
points), or severe (3 points). In the necrosis parameter,

necrosis,

complete epidermal and dermal organization was scored
as 1, moderate epidermal and dermal organization
(erosive) as 2 and little epidermal
organization (necrotic) as 3. In fibroblast proliferation,
fine granulation tissue was categorized as 1 point,

and dermal

moderate granulation tissue as 2 points, and thick
granulation tissue as 3 points. In the MT histochemical
staining, the presence of irregular collagen fibres
(fibrosis) was graded as 1 point, moderate as 2 points,

and severe as 3 points.

s Pre Hems

e T
|

Figure 2. Calculation of the flap total area and necrotic area using ImageJ 1.53 program.

RIPK-1 (1/100 dilution, 24 mins, ABCAM, ab106393) was
examined immunohistochemically in compliance with
validated procedures using a Roche Diagnostic Ventana
Benchmark XT staining device. A brown colour showing
the presence of antibody-dependent antigen was

examined under a light microscope (Olympus
Corporation, Tokyo, Japan) (x200) fitted with a
computer-controlled digital camera and imaging

software and the RIPK-1 (+) stained cell percentage was
determined for each sample.

Before the rats were sacrificed, a 1.5 cc cardiac blood
sample was taken. The samples were centrifuged at 1000
rpm for 15 mins and plasma was obtained. The samples
obtained were evaluated using the Elabscience rat TNF-a
kit according to the protocol defined by the
manufacturer.

2.5. Statistical Analysis

Data obtained in the study were analyzed statistically
using SPSS vn. 28.0 software. Conformity of the data to
normal distribution was assessed using the Shapiro-Wilk
and Kolmogorov-Smirnov tests. In the comparisons of
three groups of independent variables showing normal
distribution, the One-Way ANOVA test was used. In the
post-hoc tests of the 3-group comparisons where a
significant difference was determined, the LSD test was
used when variances showed homogenous distribution
and the Tamhane T2 test when not homogenous. A value
of P<0.05 was accepted as statistically significant.

3. Results

When examined according to the groups, the mean
macroscopic necrotic area was determined to be 41.36%
in Group 1 and 40.66% in Group 2 as the control groups,
followed by the drug groups as 36.56% in Group 3 and
31.67% in Group 4. Although the percentages were lower
in the necrostatin-1 group (Group 4) and the enoxaparin
group (Group 3), no statistically significant difference
was determined between the groups (P>0.05) (Table 1).
The inflammation scores were calculated for all the
groups, as 2.375 for Group 1 and 2.250 for Group 2 as the
control groups, and 2.000 for Group 3 and 1.625 for
Group 4 as the drug groups. The values of Groups 3 and 4
were lower but in the statistical analysis, the difference
was not significant (F=2.649, P>0.05).

The capillary proliferation values were determined as
mean 15.375 and 22.375 for Group 1 and Group 2,
respectively, and 37.0 and 47.75 for Group 3 and Group
4, respectively. The difference between the groups was
determined to be statistically significant (F=16.330,
P<0.05). Post-hoc paired comparisons were performed to
determine from which groups the difference originated
(Table 2).
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Table 1. Comparisons of the necrosis percentages of the groups

N 95% CI
N Mean (%) Sb Min Max F pr
Groupl 8 41.362 8.571 34.196 48.528
Group2 8 40.662 13.511 29.367 51.958
Necrosis percentage  Group3 8 36.562 6.149 31.421 41.703 1.687 192
Group4 8 31.675 9.147 24.027 39.322
Total 32 37.565 10.032 33.948 41.182

*SD= standart deviations. P value <0.05 was accepted as statistically significant. Group 1= no tratment group, Group 2= dmso + isotonic

group, group 3= enoxparin group and group 4= necrostatin-1 group.

Table 2. Post-hoc analyses of the capillary proliferation counts of the groups*

i 0,
(1) Groups (J) Groups Mean ((ill_f]f)erence SH p i 95% CI Ve

Group 2 -7.00000 5.08960 .180 -17.4256 3.4256
Group 1 Group 3 -21.62500 5.08960 <.001 -32.0506 -11.1994
Group 4 -32.37500 5.08960 <.001 -42.8006 -21.9494

Group 1 7.00000 5.08960 .180 -3.4256 17.4256

Group 2 Group 3 -14.62500 5.08960 .008 -25.0506 -4.1994
Capillary Group 4 -25.37500 5.08960 <.001 -35.8006 -14.9494
proliferation Group 1 21.62500 5.08960 <.001 11.1994 32.0506
Group 3 Group 2 14.62500 5.08960 .008 4.1994 25.0506

Group 4 -10.75000 5.08960 .044 -21.1756 -.3244

Group 1 32.37500 5.08960 <.001 21.9494 42.8006

Group 4 Group 2 25.37500 5.08960 <.001 14.9494 35.8006

Group 3 10.75000 5.08960 .044 3244 21.1756

*In the post-hoc paired comparisons of the groups, the capillary proliferation counts recorded for Group 3 and Group 4 were
determined to be statistically significantly higher than the values of Group 1 (P<0.001) and Group 2 (P<0.001). In the comparison of
the two drug groups, the capillary proliferation value of Group 4 was determined to be significantly higher than that of Group 3 (P:
0.044). CI= confidence interval, P value <0.05 was accepted as statistically significant.

Accordingly, the capillary proliferation counts recorded
for Group 3 and Group 4 were determined to be
statistically significantly higher than the values of Group
1 (P<0.001) and Group 2 (P<0.001). In the comparsion of
the two drug groups, the capillary proliferation value of
Group 4 was determined to be significantly higher than
that of Group 3 (P=0.044). The necrosis scores were
determined as mean 2.50 and 2.370 for Group 1 and
Group 2, respectively, and 2.125 and 1.750 for Group 3
and Group 4, respectively (Table 3). The difference

Table 3. Comparisons of the necrosis scores of the groups*

between the groups was determined to be statistically
significant (F=2.2970, P<0.05). In the post-hoc paired
comparisons, the necrosis score of Group 4 was
determined to be significantly lower than the score of
Group 1 (P=0.010) and Group 2 (P=0.029). In the
comparison between Group 3 and Group 4, the mean
necrosis score was observed to be lower but the
difference between the groups was not statistically
significant (P=0.178) (Figure 3).

N Mean SD Min Max F P
Groupl 8 2.500 .534 2.053 2.946
Group2 8 2.370 .515 1.942 2.807
) Group3 8 2.125 .687 1.589 2.660 2.970 .049
Necrosis
Group4 8 1.750 462 1.363 2.137
Total 32 2.185 .599 1.974 2.401

*Table 3 shows the comparison of necrosis scores by groups. One-Way ANOVA test was used to compare normally distributed
variables in three independent groups. Accordingly, necrosis scores showed a significant difference between groups, F=2.2970, p<0.05.

P value <0.05 was accepted as statistically significant.
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Figure 3. Comparisons of the necrosis scores of the groups. The necrosis scores were determined as mean 2.50 and
2.370 for Group 1 and Group 2, respectively, and 2.125 and 1.750 for Group 3 and Group 4, respectively. In the post-hoc
paired comparisons, the necrosis score of Group 4 was determined to be significantly lower than the score of Group 1
(P=0.010) and Group 2 (P=0.029). In the comparison between Group 3 and Group 4, the mean necrosis score was
observed to be lower but the difference between the groups was not statistically significant (P=0.178).

The fibroblast proliferation scores were determined as
mean 1.375 and 1.625 for Group 1 and Group 2,

P<0.05). In the post-hoc paired comparisons of the
groups, the fibroblast proliferation scores of Group 3 and
respectively, and 2.500 and 2.375 for Group 3 and Group Group 4 were determined to be statistically significantly
4, respectively. The difference between the groups was higher compared to Group 1 and Group 2 (P<0.05) (Table
determined to be statistically significant (F=5.896, 4).

Table 4. Post-hoc analyses of the fibroblast proliferation scores of the groups

Mean difference

(I) Groups  (]) Groups ) SH P Min Max

Group 2 -.25000 32217 444 -9099 4099

Group 1 Group 3 -1.12500 32217 .002 -1.7849 -4651

Group 4 -1.00000 32217 .004 -1.6599 -.3401

Group 1 .25000 32217 444 -4099 9099

Group 2 Group 3 -.87500 32217 011 -1.5349 -2151

Fibroblast Group 4 -75000 32217 .027 -1.4099 -0901
proliferation Group 1 1.12500 32217 .002 4651 1.7849
Group 3 Group 2 .87500 32217 011 2151 1.5349

Group 4 .12500 32217 701 -5349 .7849

Group 1 1.00000 32217 .004 .3401 1.6599

Group 4 Group 2 .75000 32217 027 .0901 1.4099

Group 3 -.12500 32217 701 -.7849 .5349

*In the post-hoc paired comparisons of the groups, the fibroblast proliferation scores of Group 3 and Group 4 were determined to be
statistically significantly higher compared to Group 1 and Group 2 (P<0.05). P value <0.05 was accepted as statistically significant.

The fibrosis scores were determined as mean 2.370 and
1.750 for Group 1 and Group 2, respectively, and 2.375
and 1.375 for Group 3 and Group 4, respectively. The
difference between the groups was determined to be
statistically significant (F=4.903, P<0.05).

The RIPK-1 immunohistochemically staining percentages
were determined as mean 53.75% and 55.525% for
Group 1 and Group 2, respectively, and 61.250% and
21.875% for Group 3 and Group 4, respectively. In the
post-hoc paired comparisons of the groups, the RIPK-1
staining percentage of Group 4 was determined to be

statistically significantly higher compared to Group 1 (P=
0.002), Group 2 (P=0.003), and Group 3 (P<0.001)
(P<0.05) (Figure 4).

The descriptive statistics of the variables examined are
shown as mean and standard deviation values in Table 5.
No statistically significant difference was determined
between the groups in respect of the TNF-a levels
(F=1.759, P>0.05).
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Figure 4. Comparisons of the RIP-1 staining percentages of the groups. The RIPK-1 immunohistochemically staining

percentages were determined as mean 53.75% and 55.525% for Group 1 and Group 2, respectively, and 61.25% and
21.875% for Group 3 and Group 4, respectively. In the post-hoc paired comparisons of the groups, the RIPK-1 staining
percentage of Group 4 was determined to be statistically significantly higher compared to Group 1 (P= 0.002), Group 2

(P=0.003), and Group 3 (P<0.001) (P<0.05).

Table 5. Descriptive findings of the variables*

Groups
Group 1 Group 2 Group 3 Group 4

Mean SD* Mean SD Mean SD Mean SD
Necrosis area 4136 8.57 40.66 13.51 36.56 6.15 31.67 9.15
percentage
Capillary 15.37 1.69 22.38 10.91 37.00 13.49 47.75 10.51
proliferation
Inflammation 2.38 .52 2.25 71 2.00 .53 1.63 .52
Necrosis 2.50 53 2.38 52 2.13 64 1.75 46
Fibroblast 1.38 52 1.63 52 2.50 76 2.38 74
proliferation
Fibrosis 2.38 74 1.75 71 2.38 52 1.38 52
RIP-1 staining g3 75 19.41 55.63 24.56 61.25 20.49 21.88 10.33
percentage
TNF-alpha level 17.89 7.21 20.91 12.43 16.44 7.74 11.66 1.96

*Descriptive statistics of the studied variables are shown in Table 5.

are shown. SD= standard deviations.

4. Discussion

In this study of a flap necrosis model, two molecules were
examined. The study results demonstrated that
significantly better results were obtained, especially in
the necrostatin-1 group, in respect of necrosis
percentage, capillary proliferation, necrosis scores,
fibroblast proliferation, and fibrosis scores.

In a study by Koudstaal et al. (2015) the effects of nec-1
molecule were examined on I/R damage formed in pig
myocardium. Groups administered 1mg/kg and 3.3
mg/kg nec-1 was compared with a control group. The
results showed that the infarct area of the group
administered 1 mg/kg nec-1 was less but the difference
was not statistically significant, whereas in the group
administered 3.3 mg/kg nec-1, the infarct area

developing associated with I/R damage was seen to be

Accordingly, the means and standard deviations of the variables

statistically significantly less compared to the control
group.

In the current study, no statistically significant difference
was observed in the flap necrosis percentage of the nec-1
group (Group 4) compared to the control groups of
Group 1 and Group 2. However, the flap necrosis
percentage of the nec-1 group (31.675%) was observed
to be evidently lower than that of the other two groups
(41.36%, 40.66%, respectively). The drug dose in the
current study was determined as 1.65 mg/kg/day (Liu et
al,, 2019b). In the Koudstaal et al. (2015) study, the use of
3.3mg/kg nec-1 was shown to be more effective than the
dose of 1mg/kg in inhibiting necroptotic cell death and
decreasing the tissue infarctus area. In the light of these
data, it can be considered that the use of a higher dose of
nec-1 in a random pattern flap model will increase flap
viability more than the use of a low dose.

BS] Health Sci / Omer Faruk CINAR et al.

103



Black Sea Journal of Health Science

Neonatal hypoxic-ischaemic rat model, nec-1 treatment
was seen to decrease neuro-inflammation and inhibit NF-
KB activation and IL-1f, IL-6, and TNF-a expression by
blocking the interaction of RIPK-1 and RIPK-3 in neurons.
As aresult of that study, it was seen that nec-1 could have
a protective effect against hypoxic-ischaemic brain
damage in newborns (Chavez-Valdez, et al, 2012; Azboy
et al, 2014; Cao and Mu, 2021;). Wen et al. (2017)
conducted an experimental study examining the effects
of nec-1 molecule on intestinal I/R damage, and as a
result of that study, it was found that the intestinal
mucosal in the group
(1.0 mg/kg) was
significantly protected and they had lower mucosal
damage scores compared to the control group. In the
current study, the tissue RIPK-1 staining levels were
compared immunohistochemically, and consistent with
similar studies in the literature, RIPK-1 (+) stained cells
were determined at a high rate (53.75%) in the control
group, and the percentage of RIPK-1 (+) stained cells was

structure of the animals

administered nec-1 molecule

observed to be significantly low (21.87%) in the rats
administered nec-1.

There are different results in literature related to the use
of enoxaparin molecule in a random pattern flap model
(Miyawaki et al.,, 2002; Chung et al.,, 2006). Fatemi et al.
(2012) investigated the effects of enoxaparin and
clopidogrel molecules in a random pattern skin flap
model and the results of the study showed no statistically
significant difference between the enoxaparin molecule
and the control group in reducing the flap necrosis
percentage. In contrast, Aral et al. (2015) reported that
enoxaparin molecule was effective in reducing flap
necrosis and increasing flap viability in a random pattern
flap model. In Group 3 of the current study, administered
with 100 1U/kg enoxaparin, the flap necrosis percentage
was determined to be 36.56%. Although this rate was
lower than that of Group 1 (41.36%) and Group 2
(40.66%), no statistically significant difference was
determined between the groups. These results in the
current study are not consistent with the findings of the
similar study by Aral et al. This difference could be due to
the fact that Aral et al. administered a dose of 320 IU/kg
enoxaparin molecule subcutaneously directly into the
flap tissue (Aral et al.,, 2015).

When the flap necrosis percentages were compared
between the nec-1 and enoxaparin groups, the flap
necrosis percentages were observed to be 31.675% and
36.56%, respectively. Although the necrosis percentage
was lower in the nec-1 group, the difference was not
found to be statistically significant.

All the groups in the current study were compared in
respect of inflammation (neutrophil inflammation),
capillary proliferation, fibroblast proliferation, fibrosis
and necrosis parameters. No statistically significant
difference was determined in respect of the inflammation
scores, but the mean inflammation score of the nec-1
group was determined to be lower than that of both the
enoxaparin group and the control groups, Groups 1 and

2. Previous studies in literature have shown the anti-
inflammatory effect of both nec-1 molecule and
enoxaparin molecule (Iba and Miyasho, 2008; Iba et al,,
2012; Iba et al, 2013; Wen et al, 2017). When the
necrosis scores were compared between the two drug
groups, lower scores were observed in the nec-1 group
but the difference was not statistically significant. These
histopathological results suggest that there are positive
effects of nec-1 molecule on tissue healing in a flap
necrosis model, but when the data of the enoxaparin
group were examined, this effect was seen to be limited.
A limitation of this study was that only a single dose of
nec-1 molecule was administered. The administration of
different doses could provide clearer information for the
interpretation of the data in the examination of a flap
necrosis model.

There is a need for further research of more extensive
animal groups to investigate the effects of different doses
and potential side-effects of necrostatin, which is an
experimental molecule. Moreover, there are different
results in literature related to the effect of the enoxaparin
molecule in random pattern flaps. When the flap necrosis
percentage parameters of the
enoxaparin molecule were evaluated in this study, the
effects on flap viability were considered to be limited.

and histochemical

Further studies of enoxaparin molecule with larger
samples and drugs used at different doses and
applications would be helpful in clarifying the different
results in literature.

5. Conclusion
When  the flap
immunohistochemical and

necrosis  percentages  and
histopathological data
obtained in this study are taken into consideration, they
suggest that necrostatin molecule has significant
therapeutic potential for increasing flap viability in the
random pattern flap model. When the flap necrosis
percentage and histochemical parameters of the
enoxaparin molecule were evaluated in this study, the

effects on flap viability were considered to be limited.

BS] Health Sci / Omer Faruk CINAR et al.

104



Black Sea Journal of Health Science

Author Contributions

The percentage of the author(s) contributions is
presented below. All authors reviewed and approved the
final version of the manuscript.

OFC. NB. EKG MS. 10. MGY.

C 40 20 20 20

50 25 25
S 100
DCP 40 20 20 20
DAI 50 50
L 50 20 30
w 50 25 25
CR 20 20 20 20 20
SR 50 50
PM 20 40 20 20

FA 50 50

C= concept, D= design, S= supervision, DCP= data
collection and/or processing, DAI= data analysis and/or
interpretation, L= literature search, W= writing, CR=
critical review, SR= submission and revision, PM= project
management, FA= funding acquisition.

Conflict of Interest
The authors declared that there is no conflict of interest.

Acknowledgments

This study was supported by the Scientific Research
Projects Unit of Kahramanmaras Siitgii Imam University
(project no: 2021/7-4 D).

Ethical Approval/Informed Consent

All the study protocols were approved by the Animal
Experiments Ethics Committee of Kahramanmaras Sutcu
Imam University Medical Faculty (approval date: October
13, 2021, protocol code: 18-2021/07-01). All procedures
were in compliance with the National Health Institutes
regulations for the use and care of laboratory animals.

References

Aral M, Tuncer S, Sencan A, Elmas ¢, Ayhan S. 2015. The effect
of thrombolytic, anticoagulant, and vasodilator agents on the
survival of random pattern skin flap. ] Reconstruct Microsurg,
2015: 487-492.

Azboy I, Demirtas A, Bulut M, Alabalik U, Ucar Y, Alemdar C.
2014. Effects of enoxaparin and rivaroxaban on tissue
survival in skin degloving injury: an experimental study. Acta
Orthop Traumatol Turcica, 48(2): 212-216.

Cao L, Mu W. 2021. Necrostatin-1 and necroptosis inhibition:
Pathophysiology and therapeutic implications. Pharmacol
Res, 163, 105297.

Chavez-Valdez R, Martin L], Northington F]. 2012. Programmed
necrosis: a prominent mechanism of cell death following

neonatal brain injury. Neurol Res Inter, 2012.

Christofferson DE, Yuan ]. 2010. Necroptosis as an alternative
form of programmed cell death. Current Opinion Cell Biol,
22(2): 263-268.

Chung TL, Holton III, Luther H, Silverman RP. 2006. The effect
of fondaparinux versus enoxaparin in the survival of a
congested skin flap in a rabbit model. Annals Plastic Surg,
56(3): 312-315.

Degterev A, Huang Z, Boyce M, Li Y, Jagtap P, Mizushima N,
Yuan J. 2005. Chemical inhibitor of nonapoptotic cell death
with therapeutic potential for ischemic brain injury. Nature
Chem Biol, 1(2): 112-119.

Fatemi M], Forootan KS, Jalali SZS, Mousavi S], Pedram MS.
2012. The effect of enoxaparin and clopidogrel on survival of
random skin flap in rat animal model. World ] Plastic Surg,
1(2): 64.

Gottlieb L, Krieger LM. 1994. The reconstructive ladder to the
reconstructive elevator. LWW, 93: 1503.

Iba T, Aihara K, Watanabe S, Yanagawa Y, Yamada A, Koichiro N,
Ohsaka A. 2013. Factor X a inhibitor attenuates leukocyte
adhesion and thrombus formation in an experimental mouse
model of the metabolic syndrome. Cardiovasc Therapeuts,
31(5): 280-284.

Iba T, Miyasho T. 2008. Danaparoid sodium attenuates the
increase in inflammatory cytokines and preserves organ
function in endotoxemic rats. Critical Care, 12(4): 1-7.

Iba T, Okamoto K, Ohike T, Tajirika T, Aihara K, Watanabe S,
Kayhanian H. 2012. Enoxaparin and fondaparinux attenuates
endothelial damage in endotoxemic rats. ] Trauma Acute Care
Surg, 72(1): 177-182.

Janis JE. 2014. Essentials of plastic surgery. Thieme Medical
Publishers Inc, St Louis, USA, 21d ed., pp: 254.

Koudstaal S, Oerlemans MI, Van der Spoel TI, Janssen AW,
Hoefer IE, Doevendans PA, Chamuleau SA. 2015. Necrostatin-
1 alleviates reperfusion injury following acute myocardial
infarction in pigs. European J Clin Invest, 45(2): 150-159.

Liu H, Zhang M, Dong X, Liu, Y, Hao Y, Wang Y. 2019a.
Necrostatin-1 protects against ischemia/reperfusion injury
by inhibiting receptor-interacting protein 1 in a rat flap
model. ] Plastic Reconstruct Aesthetic Surg, 72(2): 194-202.

Liu H, Zhang MZ, Liu YF, Dong XH, Hao Y, Wang YB. 2019b.
Necroptosis was found in a rat ischemia/reperfusion injury
flap model. Chinese Med ], 132(01): 42-50.

McGregor 1A, Morgan G. 1973. Axial and random pattern flaps.
British ] Plastic Surg, 26(3): 202-213.

Miyawaki T, Jackson IT, Elmazar H, Bier UC, Barakat K, Andrus
L, Williams F. 2002. The effect of low-molecular-weight
heparin in the survival of a rabbit congested skin flap. Plastic
Reconstruct Surg, 109(6): 1994-1999.

Taylor G, Corlett R], Caddy CM, Zelt RG. 1992. An anatomic
review of the delay phenomenon: II. Clinical applications.
Plastic Reconstruct Surg, 89(3): 408-416.

Wen S, Ling Y, Yang W, Shen ], Li C, Deng W, Liu K. 2017.
Necroptosis is a key mediator of enterocytes loss in intestinal
ischaemia/reperfusion injury. J Cellular Molec Med, 21(3):
432-443.

Xie T, Peng W, Liu Y, Yan C, Maki ], Degterev A, Shi Y. 2013.
Structural basis of RIP1 inhibition by necrostatins. Struct,
21(3): 493-499.

BS] Health Sci / Omer Faruk CINAR et al.

105



