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0oz

Amag¢: Bu calismada SARS-CoV-2 viriisii ile subakut
tiroidit (SAT) arasindaki etiyolojik iliskiyi degerlendirmek
ve bu iki antitenin benzer klinik 6zelliklere sahip olabile-
cegine dikkat cekmek amaglandi.

Materyal ve Metot: Ulkemizde Coronavirus disease-19
(COVID-19) salgmimin 4. ayinda; klinik ve laboratuvar
ozelliklerine gore SAT siiphesi olan 5 hasta boyun ultraso-
nografi (USG) i¢in klinigimize sevk edildi. Bu olgularin
geemis tibbi Oykiisii, temas dykiisii ve COVID-19 Polime-
raz Zincir Reaksiyonu (PCR) test sonuglar1 degerlendiril-
di.

Bulgular: Subfebril ates, bogaz agrisi, bogazda yanma
hissi, yutma giicliigii hastalarin basvuru semptomlariydi.
Tiim olgularda anormal tiroid hormon degerleri ve yiiksek
eritrosit sedimantasyon hizi/C-reaktif proteini (CRP) de-
gerleri vardi. USG'de dort hastada tiroid bezi hacmi art-
migti. Belirgin demarkasyon nodiilii saptanmayan tiim
hastalarda tiroid parankiminde hipovaskiilarize heterojen
hipoekoik diizensiz alanlar gézlendi. Ultrason elastografi-
sinde parankimal heterojenite ve sertlik saptandi. PCR
testi negatif olan olgularin diisiik doz kontrastsiz toraks
bilgisayarli tomografi bulgular1 (BT) normaldi.

Sonug: Etiyolojisinde viral ajanlar siklikla suglanan
subakut tiroidit SARS-CoV-2 ile de iliskili olabilir. Suba-
kut tiroidit ve COVID-19 enfeksiyonu arasindaki klinik ve
laboratuvar bulgularinin benzerligi tanisal zorluklar yara-
tabilir.

Anahtar Kelimeler: COVID-19, elastografi, SARS-CoV
-2, subakut tiroidit, ultrasonografi

ABSTRACT

Objective: It was aimed to evaluate the etiological rela-
tionship between the SARS-CoV-2 virus and subacute
thyroiditis (SAT). We also wanted to point out the fact
that these two entities may have similar clinical features.
Materials and Methods: During the 4th month of the
Coronavirus disease-19 (COVID-19) pandemic in our
country; five patients were referred to our clinic for neck
ultrasonography (USG) with a suspected diagnosis of SAT
based on clinical and laboratory features. Past medical
history, contact history, and COVID-19 Polyerase Chain
Reaction (PCR) test results of these cases were evaluated.
Results: Subfebrile fever, sore throat, burning sensa-
tion in the throat, difficulty in swallowing were the pre-
senting symptoms of the patients. All cases had abnormal
thyroid hormone values and elevated erythrocyte sedimen-
tation rate/C-Reactive Protein (CRP) values. USG showed
increased thyroid gland volume in four patients. Hypovas-
cularized heterogeneous hypoechoic patchy areas in thy-
roid parenchyma were observed in all patients without
discrete nodules. Ultrasound elastography revealed paren-
chymal heterogeneity and stiffness. Low-dose non-
contrast chest computerized tomography (CT) findings
was normal with negative Polymerase chain reaction
(PCR) test results in patients.

Conclusion: Subacute thyroiditis, which is often ac-
cused by viral agents in etiology, may also be associated
with SARS-CoV-2. The similarity of clinical and laborato-
ry findings between subacute thyroiditis and COVID-19
infection may pose diagnostic challenges.
Keywords: COVID-19, elastography,
subacute thyroiditis, ultrasonography
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INTRODUCTION

Subacute thyroiditis (SAT) is a rare, self-limiting
clinical condition that usually occurs after viral in-
fections, and the etiology is unknown in the majority
of cases.'” It is more common in women and in the
40-50 age range.™ The common presenting symp-
toms are fever, weakness, sore throat extending to
the ear and jaw, painful swelling in the neck.” On
physical examination, tenderness and warmth can be
detected during neck palpation. In the acute period,
C-reactive protein (CRP) and erythrocyte sedimenta-
tion rate (ESR) values are generally elevated high
secondary to inflammation. SAT generally shows
the triphasic fluctuation in thyroid hormone values
as hyperthyroidism, hypothyroidism, and euthyroi-
dism. Although most of these cases become euthy-
roid, permanent hypothyroidism may occur in the
long term in a small number of cases.”

Although the diagnosis of SAT is usually based on
clinical and laboratory findings, ultrasonography
(USG) is frequently used in routine practice as a
supportive diagnostic method.>® Grayscale ultraso-
nography findings include increased thyroid gland
size with heterogeneous, hypoechoic, nodular-
patchy areas with decreased vascularization on
Doppler sonography.*’ Elastography shows mar-
kedly elevated stiffness with heterogeneous pa-
renchymal color-coding, with elasticity values typi-
cally higher than thyroid malignancies.® Treatment is
often symptomatic and is based on the disease stage.
Analgesic and anti-inflammatory medication usually
alleviate patient symptoms while beta-blockers can
be used for thyrotoxicosis findings.’

Although the etiology of subacute thyroiditis is not
fully understood, it is the most accepted view is that
viral agents activate the immune system, causing
autoimmune reactions after a certain latent period
and destroying the thyroid glands with these antibo-
dies. Like other viral agents, the SARS-CoV-2 vi-
rus, which can cause multisystem and multiorgan
involvement and exacerbate the immune system,
causing intense cytokine release (cytokine storm), is
very likely to cause autoimmune events and affect
the thyroid gland in this way. This may then cause
the activation of autoimmune diseases such as suba-
cute thyroiditis. It is also possible for a condition of
essentially autoimmune origin to arise, such as suba-
cute thyroiditis.'"*

In this study, we aimed to highlight that SARS-CoV
-2 may play a role in the etiology of subacute thyroi-
ditis, which usually manifests clinically within a few
weeks to months following upper respiratory tract
infection or other viral infections. We also wanted to
emphasize that SAT should be kept in mind in the
clinical differential diagnosis of COVID-19 during
the pandemic period.

Deniz Esin Tekcan Sanl and Duzgun Yildirim

MATERIALS AND METHODS

This study was performed by the Acibadem Univer-
sity Medical Research Ethics Committee (Date:
06.08.2020, decision no: 2020/17), and verbal infor-
med consent form was obtained from all patients.
This study was conducted according to the World
Medical Association Declaration of Helsinki.
Patients who underwent neck USG with a pre-
diagnosis of SAT in our clinic between June 14 and
July 14, 2020 were included in the study. Clinical
findings of the patients (fever, dry cough, sore
throat, difficulty in swallowing, neck sensitivity,
palpitations, tremor, irritability, sleep disorders, ap-
petite disorders), laboratory findings [hemoglobin
(Hb), hematocrit (Htc), leukocyte, neutrophil, lymp-
hocyte, neutrophil/lymphocyte ratio (N/L), CRP,
ESR], thyroid hormone panel [TSH, fT3, T4, anti-
thyroid peroxidase (TPO), anti-thyroglobulin (Tg)
antibodies] were recorded. Grayscale and Doppler
sonography features [volume, parenchymal hetero-
geneity, nodule, perithyroidal lymph node, vascu-
larization] with elastography features [parenchymal
heterogeneity, Vmean, Vmax, velocity standard de-
viation (VSD)] were evaluated on USG. The clinical
history and relevant lab/imaging findings of these
cases were evaluated in terms of COVID-19 [history
of contact, clinical findings, chest x-ray, chest com-
puted tomography (CT) examination, PCR].

All sonographic and elastographic examinations
were performed with the same device (General
Electric Healthcare 2016, LOGIQ S8, XDclear) by
the same radiologist. The ML6-15 probe was used
for grayscale, and the 9L probe for elastography.
Reference values of thyroid volumes were based on
the study by Seker et al.'” (13 + 6.27 ml). Gland
vascularization was evaluated with the color Dopp-
ler feature of the device. For shear wave elastog-
raphy (SWE), 2D shear software from the same de-
vice was used. The probe was placed with a gel pad
precisely in the neck area, without any pressure on
the skin during measurements. The patients were
asked to hold their breath for 5 seconds during elas-
tography. After the SWE stabilized, the sample box
was placed in the middle of the hypoechoic areas.
The region of interest (ROI) area was standardized
not to exceed 0.5 cm” and measurements were taken
from the middle of the heterogeneous area in the
sample box. The Vmean, Vmax, and VSD values
were automatically calculated in m/s and recorded
by the device. Elastographical evaluations and mea-
surements were made separately for both lobes.
Statistical Analysis: SPSS 21 (SPSS Inc., IBM
company, Chicago) program was used for statistical
analysis. Descriptive data were presented as mean,
standard deviation, minimum and maximum values,
frequency and ratio. As the overall number of cases
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was relatively small, no inferential statistical analy-
sis was undertaken.

RESULTS

Five patients were included in the study. All cases
were female with a mean age of 46+12.68 (29-61y).
All patients had subfebrile fever, tenderness in the
neck, and difficulty in swallowing at the time of ad-
mission. The demographic and clinical characteris-

Deniz Esin Tekcan Sanl and Duzgun Yildirim

tics of the cases are shown in Table 1.

The CRP and ESR values were elevated in all cases
and the N/L rates were high in two cases. In three
cases, there was a significant decrease in TSH value
with high fT3 and fT4 values. TSH was high in one
case, although fT3 and fT4 values were normal. In
the other case, all values including TSH were nor-
mal. Details of the laboratory features of the cases
are shown in Table 2.

Table 1. Demographic data and clinical symptoms of patients.

Case 1 Case 2 Case 3 Case 4 Case 5
Age 39 29 55 46 61
Gender F F F F F
Comorbidity - - Breast cancer - -
Smoking - - - - -
COVID-19 contact history + - + -
PA chest X-ray, Thorax CT (no feature) (no feature) -
rRT-PCR Negative - - Negative -
Fever + + + + +
Cough + + - + -
Sore throat + + + + +
Difficulty in swallowing + + + + +
Fullness in the throat + - + + +
Tremor + - + - +
Palpitation + - + - +
Sleeping disorders + - - - +
Duration of symptoms (day) 25 35 45 40 20

COVID-19, coronavirus disease 2019; CT, Computed tomography; PA, Posterior anterior; rRT-PCR, real-time reverse-transcriptase poly-

merase chain reaction.

Table 2. Laboratory values and thyroid hormone panel of the cases.

Reference values Case 1 Case 2 Case 3 Case 4 Casa 5
Hemoglobin (g/dL) 11.9-14.9 10.9 13.4 9.6 11.4 -
Hematocrit (%) 355-442 32.7 375 29.5 35.1 -
Leukocyte (x10°3/uL)) 4.06 - 10.6 8.35 5.88 10.69 7.63 -
Neutrophil (x10"3/uL) 1.9-7.0 6.56 32 8.67 5.1 -
Lymphocyte (x10°3/uL) 1.3-3.76 1.07 1.81 1.29 1.77 -
N/L ratio <3.13 6.15 1.77 6.72 2.88 -
C-reactive protein (mg/dL) <0.50 9.75 11.2 36 2.47 -
ESR (mm/sa) <20 80 91 122 41 101
TSH (ulU/mL) 0.25-4.55 0.017 9.52 0.015 1.21 0.06
FT3 (pmol/L) 3.5-6.5 11.6 5.63 9.76 3.97 7.11
FT4 (pmol/L) 11.5-22.7 41.48 16.51 35.04 11.97 26.55
Anti-TG (pmol/L) 0-60 58.4 417 52.6 33.8 15
Anti-TPO (IU/mL) 0-60 229 1300 337 28 47

N/L, Neutrophil/Lymphocyte; ESR, Erythrocyte sedimentation rate; TSH, Thyroid-stimulating hormone; FT3, free triiodothyronine; FT4,
free thyroxine; Anti-TG, anti-thyroglobulin; Anti-TPO, anti-thyroid peroxidase.
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Ultrasonography revealed parenchymal heterogene-
ity in all cases, and increase in thyroid gland volu-
mes in all cases except for a single case (Figure 1a).
Within the parenchyma, there were heterogeneous
hypoechoic patchy and nodular areas that did not
give specific boundaries. There were multiple
subcentimetric lymph nodes with a reactive appea-
rance adjacent to the thyroid gland parenchyma in
all cases (Figure 1b).

In Doppler sonography, heterogeneous hypoechoic
areas were hypovascular in all cases (Figure 2a). In
SWE evaluation, heterogeneous color coding and
increased velocity values were detected supporting
parenchymal heterogeneity and increased stiffness in
all patients (Figure 2b).

o
1L 6.42 mm
2L 418 mm

Deniz Esin Tekcan Sanlt and Duzgun Yildirim

The average elasticity values were: right lobe
Vmean: 2.88+0.37 m/sec, Vmax: 6.53+0.83 m/sec,
Vsd: 1.18+0.43; left lobe Vmean: 2.89+0.58 m/sec,
Vmax: 6.0+2.67 m/sec, Vsd: 0.97+0.55. Grayscale
ultrasonography, Doppler sonography, and shear
wave elastography features of cases are shown in
Table 3. The cases were questioned retrospectively
in terms of clinical complaints, contact history, and
PCR results for COVID-19. There was suspicious
contact history in two cases (one is a hospital staff).
These two cases were assessed for COVID-19 since
they had suspicious symptoms in the previous
months. Chest radiographs and low-dose non-
contrast chest CT were normal. The PCR results of
the cases were negative.

Figure 1. a) Gray scale image of the thyroid Figure 2. Doppler and elastography examination of

gland in subacute thyroiditis; b) Perithyroidal the thyroid gland parenchyma. a) Hypovascularity of the

lymphadenopathy. same thyroid tissue in color Doppler sonography; b) Parenchymal

patchy heterogeneity and increased stiffness in elastographic exami-

nation.
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Table 3. Grayscale ultrasonography, doppler sonography, and shear wave elastography features of cases.

Case 1 Case 2 Case 3 Case 4 Case S
R lobe volume (ml) 10.66 4.8 6.8 8.2 9.2
L lobe volume (ml) 11.24 3.2 14.8 5.7 6.2
Total volume (ml) 21.9 8 21.6 13.9 15.4
Hypovascularization + + + + +
Thyroid nodule - - - - -
Perithyroidal LN + + + + +
SWE Heterogeneous | Heterogeneous Heterogeneous Heterogeneous Heterogeneous
R-Vmean (m/sn) 3.39 2.74 3.07 2.85 2.39
R-Vmax (m/sn) 6.78 6.9 7.45 5.22 6.31
R-VSD 1.15 1.1 1.89 0.69 1.1
L-Vmean (m/sn) 3.45 2.19 34 2.38 3.04
L-Vmax (m/sn) 8 2.63 9.25 4.39 5.76
L-VSD 1.45 0.23 1.54 0.62 1.02

LN, lymph node; R, right; L, left; SWE, shear wave elastography; VSD, velocity standard deviation.

DISCUSSION AND CONCLUSION

The SARS-CoV-2 infection that started in China in
late 2019 became a global health problem lead to a
pandemic in a short amount of time. SARS-CoV-2
started in China in late 2019 and has affected the
whole world by causing a pandemic in a short time.'°
The common presenting symptoms of viral infection
include patients mainly present with symptoms of
upper respiratory tract infection such as fever, dry
cough, sore throat, and weakness.'”!® Previous stu-
dies have reported that the virus progresses more
severely in immunosuppressive, elderly, and male
patients who have comorbid diseases.'®"® It has hig-
her mortality rates compared to other viral agents,
due to severe acute complications such as ARDS,
sepsis, and multiorgan failure.'*'® However, the su-
bacute and late complications of the disease have not
been clarified yet.

SAT is a benign clinical condition with unknown
etiology that usually occurs within weeks to months
after exposure to viral agents especially with upper
respiratory tract infections such as influenza, Ebstein
Barr virus (EBV), adenovirus, cytomegalovirus
(CMV), Coxsackievirus A-B."'” Also, SARS-CoV-2
too, which mainly affects the respiratory tract, The
SARS-CoV-2, which also affects the respiratory
tract, may cause SAT like other agents that are held
responsible for the disease. Two different cases with
SAT, who were evaluated in relation to SARS-CoV-
2, have been reported in two recent publications.?**!
This situation caught our attention at a similar time
frame. SAT, which is a rare clinical condition, was
encountered in five patients in the last month in our
clinic. Although the disease is generally known to
increase seasonally in the summer following a latent
period after exposure to the viral agent, in our clinic,
this high frequency for SAT has never been detected
in such a short amount of time.” The high incidence

of SAT during the pandemic suggests that the disea-
se may be associated with SARS-CoV-2. Also, four
months have passed since the first case of the virus
was detected in our country and this interval is con-
sistent with the latent period of the disease. Although
COVID-19 PCR was negative in our cases, it did not
affect our suspicion as to the causative etiology of
SARS-CoV-2 for SAT. The PCR sensitivity may
vary depending on the time of sampling, method of
sampling, and the person taking the sample. The
false negativity rate can be quite high as 40-70%.%**
The fact that no radiological feature in terms of
COVID-19 was detected in our cases does not refute
our findings as CT may be negative in very early
stages of the disease.”* According to the literature,
we also know that some patients may have the disea-
se without showing any radiological or clinical fin-
dings.”** In addition, considering the average age of
our patients, there is a possibility that they un-
derwent the disease asymptomatically.”®*’ Therefo-
re, although our cases did not show any COVID-19
related clinical or radiological findings in the past
months, SARS-CoV-2 was a suspected factor in the-
se patients. Similarly, the detection of widespread
follicular damage and parenchymal destructions in
the thyroid gland in the autopsy series after the
SARS pandemic in 2002-2003 strengthens the relati-
onship between SAT and SARS-CoV-2.%* Moreo-
ver, many case reports and case series showing the
relationship between SARS-CoV-2 and subacute
thyroiditis have been published in the literature so
far ' This relationship is so strong that there are
cases that develop subacute thyroiditis even after
vaccination.”” The most common symptoms in suba-
cute thyroiditis cases developing after COVID-19 is
fever and sore throat (81%) as in other agents'' The-
refore, it is difficult to diagnose SARS-CoV-2-
associated subacute thyroiditis based on symptoms
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alone. In this case, it should be considered in patients
with recent COVID-19 infection, those with a his-
tory of contact with people diagnosed with COVID-
19, and those who have been vaccinated against
SARS-CoV-2 . It mustn't be developed immediately
after the disease, but after a certain latent period like
other agents.

Apart from all these, another point that should be
emphasized is that both diseases can present with
similar complaints of nonspecific upper respiratory
tract infection, and the laboratory findings can be
similar as well. In this respect, SAT should be kept
in mind and included in the clinical differential diag-
nosis in patients with a pre-diagnosis of COVID-19
without specific laboratory and radiological imaging
findings specific to the disease.

In conclusion, subacute thyroiditis is a clinical entity
that usually occurs after a latent period following
viral infections. The SARS-CoV-2 may cause suba-
cute thyroiditis or autoimmune diseases like other
viral agents. Subacute thyroiditis may clinically mi-
mic SARS-CoV-2. Due to the similarity of clinical
and laboratory findings, subacute thyroiditis should
be considered in the differential diagnosis of
COVID-19 infection, and SARS-CoV-2 should be
considered as an etiologic agent for subacute thyroi-
ditis.
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Amag: Radyal koroner anjiyografi uygulanan eriskin
hastalarda; Paraoxonase-1 (PON 1), Arilesteraz (ARE) ve
Total tiyol (TTL) degerlerinin, kan plazmasinda tespit
edilmesi amaglandi.

Materyal ve Metot: Calismanin katilimci sayisi, birisi
kontrol digeri hasta grubu olmak iizere, iki grupta toplam
68 oldu. Kontrol grubu 34 saglikli bireyden olusurken,
hasta gurubu ise 34 radyal koroner anjiyografi hastasindan
olustu. Kan numuneleri lityum heparinli tiiplere alindiktan
sonra laboratuvara transfer edildi ve burada santrifijj isle-
minden sonra ayrilan plazmalari, ¢alisma giiniine kadar
kapakli ependorf tiiplerde -80C0O de saklandi. Test para-
metreleri tam otomatik analizorde spektrofotometrik metot
ile incelendi. Calismada elde edilen veriler SPSS 23 paket
programu ile istatistiksel olarak analiz edildi. Anlamlilik
diizeyi, p<0,.05 olarak kabul edildi.

Bulgular: Hasta grubundaki ortalama TTL degerleri
(360,29 pmol/L) kontrol grubuna goére (482,25 umol/L)
anlamli derecede diisiik bulundu (p<0,001). Benzer sekil-
de hastalarmn ortalama ARE degerleri (11,30 U/L) kontrol
grubuna gore (14,28 U/L) anlamli derecede diisiik bulundu
(p<0,001). Hasta grubu PON 1 (U/L) degerleri sirasiyla
(medyan, Q1, Q3): 140,78; 100,06; 322,12 olarak bulun-
du. Kontrol grubu PON 1 (U/L) degerleri ise, sirasiyla:
153,65; 104,9Q8; 454,13 seklinde bulundu. Bu degerler
arasinda anlamli bir fark olmadig1 goriildii (p=0,30).
Sonu¢: Anjiyografi hastalari plazma degerleri, lipofilik
antioksidan 6zelliklerde azalma oldugunu gosterdi. PON 1
degerleri, istatistiksel olarak anlamli olmamasina ragmen
bu goriisii destekledi. Ote yandan; hasta grubunda tespit
edilen anlamli TTL distikliigdi, tizerinde daha genis aras-
tirmalar gerektiren bir sonug olarak tespit edildi.

Anahtar Kelimeler: Arilesteraz, paraoxonase 1, renal
anjiyografi, total tiyol

ABSTRACT

Objective: In adult patients undergoing radial coro-
nary angiography; It was aimed to determine the values of
paraoxonase-1, Arylesterase and Total thiol in blood plas-
ma.

Materials and Methods: The number of participants in
the study was 68 in two groups, one for the control group
and the other for the patient group. While the control
group consisted of 34 healthy individuals, the patient
group consisted of 34 radial coronary angiography pa-
tients. After blood samples were taken into lithium hepa-
rin tubes, they were transferred to the laboratory and the
plasma separated after centrifugation was stored at -80 °C
in capped eppendorf tubes until the working day. Test
parameters were analyzed by spectrophotometry method
on a fully automated analyzer. The data obtained in the
study were statistically analyzed with the SPSS 23 pack-
age program. Significance level was accepted as p<0.05.
Results: The mean TTL values in the patient group
(360.29 pmol/L) were found to be significantly lower than
the control group (482.25 umol/L) (p <0.001). Similarly,
the mean ARE values of the patients (11.30 U/L) were
found to be significantly lower than the control group
(14.28 U/L) (p<0.001). Patient group PON 1 (U/L) values,
respectively (median, Q1, Q3): 140.78; 100.06; 322.12
were found. Control group PON 1 (U/L) values: 153.65;
104.9Q8; 454.13 were found. There was no significant
difference between these values (p=0.30).

Conclusion: Angiography patients showed a decrease
in plasma values, lipophilic antioxidant properties. PON 1
values supported this view, although it was not statistical-
ly significant. On the other hand; Significant low TTL
detected in the patient group was determined as a result
that requires further studies.

Keywords: Arylesterase, paraoxonase 1,
ography, total thiol
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GIRIS

Paraoksonaz (Pon) enzimi ile ilgili en genis kapsam-
I1 arastirma hi¢ kuskusuz Diepgen TL ve arkadaslari-
nin yaptigi cahismadir.' Calisma ile oldukca farkli
tilkelerden toplanan insan serum &rneklerinde Pon
aktivitesi aragtirillmistir. Calismaya; Avrupa, Afrika
ve Asya iilkeleri dahil edilmistir." ilave olarak belirt-
meliyiz ki; paraoksonaz 1 (PON 1) arastirmalari,
ozellikle, Macaristan’da gerceklestirilen
“Paraoksonazlar Konferansi” ile artmustir.” Konfe-
ransta Pon bir¢ok hastalikla iligkilendirilmis, bunlar
arasinda; kardiyovaskiiler hastaliklar, diabetes melli-
tus, romatizma, alzheimer yer almustir.” Giiniimiizde
ise PON 1 arastirmalari, oldukga genis bir yelpazede
artarak devam etmektedir.*”’

Arilesteraz (ARE) enzimi ile ilgili yapilan ilk ¢alis-
malar igerisinde koyun plazmasinda yapilan ¢aligma
dikkat gekicidir.® Yapilan arastirmada, “nisasta jel
elektroforez” yoluyla farkli irklarin koyunlarinda
kan plazma esterazlar1 incelenmis olup, esterazin en
az {li¢ enzimden olusan bir “poli-enzim sistemi” ol-
dugu gosterilmistir. Bu enzimler; arilesteraz, kar-
boksilesteraz ve kolin esteraz olarak ifade edilmis-
tir.® Giintimiizde yapilan arastirmalarda ARE ve
PON 1 aktivitesi, lipit profilleri ile birlikte incelen-
mektedir.’

Insan plazma Total tiyol (TTL) havuzunda miktar
olarak en fazla albiimin ve diger proteinler vardir.
Plazma TTL havuzunun kiigiik bir kisminda sistein,
sisteinil ~ glisin, glutatyon, homosistein ve y-
glutamilsistein gibi diigiik molekiil agirlikli tiyoller
bulunmaktadir.'” Ote yandan; son yapilan arastirma-
larda tiyollerin oksidatif stres ile iliskileri tespit edil-
mis olup, bu ¢aligmalar; ¢ocuklardan hamile kadinla-
ra kadar oldukca genis bir yelpazede dikkat cekici
sonuglar ortaya koymustur.''™"?

Yapilan pek ¢ok ¢aligmada gosterildigi gibi, koroner
arter hastaligina (KAH) yol agan en Onemli etken
aterosklerozdur. Ote yandan; lipid profili bozuklugu-
nun ateroskleroz ile iligkisi de bilinen bir gergektir.
Dolayistyla KAH riskinin teshisi konusunda yapilan
calismalarin biyiik kismi kan lipitlerin diizeyi ile
iligkilidir. Ateroskleroza karsi korunmada rol oyna-
yan yliksek yogunluklu lipoprotein (HDL) ile iliskili
olan esteraz ise, PON 1 dir."* PON 1 ve HDL koles-
terol seviyesi ile KAH iligkisi arasindaki son aragtir-
malar, PON 1 in daha iyi bir indikatér oldugunu
gdstermistir.'”> Bizim ¢alismamizda, eriskinlerde,
PON 1, ARE, TTL kan plazma degerleri; renal anji-
yo yapilmast gerekli goriilen hastalar ile saglikli
bireylerde karsilagtirilacaktir. Tespitlerimize gore
calismamiz literatiirde ilk olma 6zelligindedir; soyle
ki; PON 1, ARE ve TTL parametreleri, ayn1 anda
anjiyo hastalarinda ilk defa birlikte caligilmistir.

Hayrullah Yazar ve ark. (et al.)

MATERYAL VE METOT

Etik Durum: Sakarya Universitesi Tip Fakdiltesi Girisim-
sel Olmayan Etik Kurulundan izin alinan
(Tarih:14.3.2018, karar no: 64) bu ¢alisma, SAU
BAP (no: 12017-08-06-003) birimi tarafindan des-
teklenmigtir. Caligmamiz Uluslararast bildirgelerde
on goriilen kriterlere gore yapilmistir.

Yaklagik 7 ay siiren bu calismada, dahil edilen go-
niillillerden aydinlatilmis onamlar alindi. Caligmada
kontrol grubu, goniillii saglikli bireylerden olusturul-
du. Dahil edilme kriterleri: daha 6nceden dokiimante
koroner arter hastaligi Oykiisii olmamasi, kronik
bdbrek ya da karaciger yetersizligi olmamasi, son 1
yil igerisinde serebrovaskiiler olay gegirmemesi,
ciddi periferik arter hastaligi bulunmamasi olarak
belirlendi. Ayrica; kontrolsiiz diyabet ve hipertansi-
yon ile, klinik hipertroidi ve erektil disfonksiyon,
dislama kriteri olarak belirlendi. Calismada 34 kont-
rol ve 34 anjiografi hasta plazmasi; TTL, PON 1,
ARE, tam otomatik analizérde incelendi (Beckman
Coulter marka AU 680, seri no: 2016024580, Kou-
tou-ku, Tokyo, Made In Japan). Kanlar tiim hastalar-
dan yesil kapakli (lityum heparinli 4,5 cc, yesil ka-
pakli BD) tiiplere alindi ve numuneler derhal soguk
zincire uyularak transfer edildi. Laboratuvara gelen
numuneler hemen santrifiij islemine tabi tutularak
(sogutmali, 1500 g 10 dakika), kapakli eppendorf
tiiplerde (isolab centrifuge tubes 2.0 ml) -80 de sak-
land1. Calismada, Rel Assay Diagnostics marka kit
kullanildi. Calisma giiniinden 24 saat 6nce -80 deki
numuneler -20 ye yerlestirildi, ¢aligmadan 1 saat
once -20 den c¢ikarilan numuneler mikro-santrifiij
islemine tabi tutuldu.

Istatistiksel Analiz: Calismada elde edilen tiim veri-
lere SPSS 23 paket programi uygulandi. Yapilan
istatistiksel degerlendirmelerde; One Sample Kol-
mogorov Smirnov testi, Spearman korelasyon anali-
zi, Independent Samples T Testi ve Mann-Whitney
U testi kullanildi. Anlamlilik p<0,05 diizeyinde de-
gerlendirildi.

BULGULAR

Yapilan bu caligmada; One Sample Kolmogorov
Smirnov testine gore, ARE ve TTL degerleri normal
dagilim gosterirken PON 1 degerleri normal dagilim
gostermedi. Tanimlayic1 istatistikler sonucunda has-
ta (n=34) ve kontrol grubundaki (n=34) TTL deger-
lerinin aritmetik ortalama ve standart sapma degerle-
ri sirastyla 360,29+75,50 pmol/L ve 482,25+39,65
umol/L olarak hesaplandi. Gruplarda, TTL ve ARE
degerleri anlamli bir fark gosterdi (*: p<0,05)
(Tablol).

Hasta ve kontrol grubundaki PON 1 degerlerinin
aritmetik ortalama ve standart sapma degerleri sira-
styla 225,89 + 163,09 U/L ve 271,39 + 199,40 U/L
olarak hesaplanirken, medyan degerleri sirasiyla
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140,78 U/L ve 153,65 U/L olarak hesapland1 (Sekil
1).

Tablo 1 ve Sekil 1’de gosterildigi gibi; hasta ve
kontrol grubundaki ARE degerlerinin aritmetik orta-
lama ve standart sapma degerleri sirasiyla
11,3042,88 U/L ve 14,28+2,49 U/L olarak hesaplan-
di. Spearman korelasyon analizinde TTL ile PON 1
degerleri arasinda anlamli bir iliski saptanmazken
PON 1 ile ARE degerleri arasinda pozitif yonde,
orta diizeyde istatiksel olarak anlamli bir iligki sap-
tand1 (n=68, 1=0,42, p<0,001). Ayrica, TTL ile ARE
degerleri arasinda pozitif yonde, giiclii diizeyde,
istatiksel olarak anlamli bir iligki saptandi (n=68,
r=0,53, p<0.001). Hasta ve kontrol grubunun ARE
ile TTL degerlerine independent Samples T Testi
uygulandi. Yapilan Independent Samples T testinde,
hasta grubundaki TTL degerleri (Ortalama + Stan-

Hayrullah Yazar ve ark. (et al.)

dart Sapma = 360,29+75,50 pmol/L ) kontrol grubu-
na gore (Ortalama + Standart Sapma=482,25+39,65
pmol/L) istatiksel olarak anlamli derecede diisiik
bulundu (p<0,001). ARE degerleri, istatiksel olarak
anlamli derecede kontrol grubuna gore daha diisiik
bulundu. Hasta grubu Ortalama + Standart Sap-
ma=11,30+2,88 U/L iken, kontrol grubu Ortala-
ma+Standart Sapma=14,284+2,49 U/L seklinde oldu
(p<0,001). Hasta ve kontrol gruplarinin normal dagi-
lim gostermeyen PON 1 degerleri Mann-Whitney U
testine gore degerlendirildi. Hasta grubu PON 1 (U/
L) degerleri sirasiyla (median, Q1, Q3): 140,78;
100,06; 322,12 olarak bulundu. Kontrol grubu PON
1 (U/L) degerleri ise, sirasiyla: 153,65; 104,9Q8;
454,13 seklinde bulundu. Hasta grubundaki PON 1
degerleri kontrol grubuna gore diisiik bulunsa da,
istatiksel olarak anlamli degildi (p=0,30).

Tablo 1. TTL, ARE ve PON ldegerlerinin karsilastirmasi.

Hasta (n=34) Kontrol (n=34) P
TTL (pmol/L) 360,29 + 75,50 482,25 + 39,65 <0,001*
PON 1 (U/L) Medyan 140,78 153.65
Q1 100.06 104.98 0,30%**
Q3 322.12 454.13
ARE(U/L) 11,30+ 2,88 14,28+2,49 <0,001*

*: Independent Samples T testi uygulanmustir. **: Hasta ve kontrol gruplart normal dagilim gostermeyen PON 1 igin Mann-Whitney U
testi uygulanmustir.

1600
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1000

mHasta (n=34)
mEonirel (n=34)

600

400

200 -

TTL(pmolL)* Aritmetik  PON1(U/L) Medyan: Hasta:
Ortalama: Hasta:360,29; 140,78 ; Konirol: 153,65
Eonirol:
482,25

ARE(L)* Aritmetik
Ortalama: Hasta: 11,30;
EKontrol: 14,28

Sekil 1. TTL, ARE ve PON ldegerlerinin grafik iizerinde karsilastirilmasi.
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TARTISMA VE SONUC

PON 1’in, ilaglar ve bitki ekstraktlari ile fizyolojik
roliinii ve modiilasyonunu anlamak i¢in yapilan en
yeni ¢alismalar gozden gegirilmistir.'°Yapilan ince-
lemede; aterosklerozun Bati iilkelerinde 6nde gelen
6lim nedenlerinden biri oldugu vurgulanirken, dii-
stik yogunluklu lipoproteinlerin (LDL) oksidasyonu-
nu engellemede HDL nin 6nemli bir koruyucu rolii
oldugu ifade edilmistir. Yine ayni incelemede; HDL
parcaciklarini olusturan proteinlerden olan ARE ve
PON 1’in, kardiyovaskiiler hastaliklardan muzdarip
kisilerde dnemli bir parametre olabilecegi ve tedavi
diizenlenmesine katkida bulunabilecegi ifade edil-
mistir.'® Bizim ¢alismamizda anjiyo hastalarinda
tespit edilen ARE sonuglarindaki ciddi diistikliik
(p<0,001) bu yaklasim ile uyumluluk gostermekte-
dir. Ote yandan; ¢alismamizda PON 1 diisiikliigii her
ne kadar istatistiksel olarak anlamli olmasa da, ifade
edilen bilimsel tespitler ile ortiismektedir.

Pon enziminin insan viicudunda antioksidan savun-
manmn evrensel faktorii oldugunu ifade edilmistir."’
Pon’un gen ailesinin tandem olarak hizalandigi ve
ii¢ iiyesinin tespit edildigi, bunlarin; PON 1, Pon2 ve
Pon3 oldugu belirtilmistir. Reaktif oksijen tiirlerin-
deki artan iretimin, ateroskleroz dahil olmak tiizere
birgok inflamatuar hastaligin gelisiminde rol oynadi-
&1 calismalarda bildirilmektedir.'”'® PON 1 ve Pon3
proteinlerinin; lipoproteinler, makrofajlar ve aterosk-
lerotik lezyonlardaki bazi oksitlenmisg lipidleri hidro-
lize ederek, oksidatif strese karsi koruma saglayabi-
lecekleri ifade edilmistir.'” Bizim arastirmamizda
kontrol grubundaki saglikli bireylerde yiiksek ¢ikan
PON 1 degerleri de bu bakis agisi ile benzerlikler
gostermektedir.

Stabil koroner arter hastaligi tanis1 konulan hastalar-
da yapilan bir bagka ¢alisma ise, tipki bizim arastir-
mamiz gibi, “anjiyo oncesinde gogiis agrist ve akut
stres donemi gegirilmis olmasi” belirtecini kullan-
mustir.'*Ayrica galismada, diyabet olmayan hastala-
rin se¢ilmesi, bizim arastirmamizda da kontrolsiiz
diyabeti olan hastalarin diglanmasi ile Ortiismekte-
dir."® Caligmanin ortaya ¢ikardigt ARE ve PON 1
aktivitesi diisiikliigli, bizim arastirmamiz ile benzer
nitelikte olup ateroskleroz ile iliskilendirilmistir.
ilaveten, arastirmamizda tespit ettigimiz ARE dii-
sikligi, bu iligkiyi olduk¢a giiclii bir veri olarak
desteklemektedir.

Koroner anjiyografi hastalarinda dogal thiol/distilfid
orani ile koroner aterosklerozun siddeti arasindaki
iliski arastirilmustir.' Yapilan calismada, koroner
anjiyografi hastalarinda spektrofotometrik tiyol 6l-
¢limiiniin %73 hassasiyet ve %68 6zgiilliik gosterdi-
gi tespit edilmistir.' Ote yandan bizim arastirma-
mizda, anjiyografi hastalarinda sadece tiyol Ol¢iimii
yapilmamis, ilaveten ARE ve PON 1 degerlerine de
bakilmistir. Ancak ¢aligmamizda aksidatif stres be-
lirteglerinin daha genis kapsamli test parametreleri

Hayrullah Yazar ve ark. (et al.)

ile birlikte incelenmemis olmasi, hi¢ kuskusuz sinir-
lilik olusturmaktadir.

Sonug olarak yapilan aragtirmamizda; ARE plazma
degerlerinin hasta grubunda anlamli derecede diisiik
¢ikmasi, anjiyo hastalarinda lipofilik antioksidan
ozelliklerde azalma oldugunu gostermektedir. Nite-
kim, her ne kadar istatistiksel agidan anlamli olmasa
da PON 1 diisiikliigii, bu goriigimiizii desteklemek-
tedir. Yine ¢alismanin bir baska sonucu olan hasta
grubu TTL disiikliigi, 6zellikle thiol/distilfid denge-
sinin i¢inde bulundugu, daha genis kapsamli arastir-
malara konu olacak nitelikte goriilmektedir.

Etik Komite Onayr: Bu calismanin etik onayi,
Sakarya Universitesi Tip Fakiiltesi Etik Komite-
sinden alinmistir (Tarih:14.3.2018, karar no: 64).
Cikar Catismast: Yazarlar ¢ikar catismasi bildir-
memislerdir.

Yazar Katkilar:: Fikir - HY, GK.G.; Tasarim - HY,
GKG, MBI, MAC; Denetleme -HY, SK.; Veri Top-
lanmasi ve/veya Islemesi - HY, GKG, MBI, MAC;
Analiz ve/veya HY, MBI, SK_; Literatiir Taramasi
- HY, GKG, SK.; Yaziy1 Yazan - HY, GKG, MBI,
SK_; Elestirel Inceleme - HY, SK, MAC.

Hakem Degerlendirmesi: Dis bagimsiz.

Finansal Destek: Bu makale Giiler Kuscu GU-
NAY'm yiiksek lisans tezinden hazirlanmis olup,
SAU BAP (no: 12017-08-06-003) tarafindan des-
teklenmistir.
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Amag: Diyabetik makula 6demi (DMC)) tanili hastalar-
da; intravitreal triamsinolon asetonid (IVTA), laser foto-
koagiilasyon (LFK) ve LFK ile kombine IVTA tedavile-
rinde etkinlik arastirmas1 yapmak amaglanmustir.
Materyal ve Metot: Hastalar rastlantisal olarak ii¢ ayr1
gruba ayrildi: Grup 1, 22 hastanin 30 géziinden olugmakta
olup yas ortalamasi 63,2 yil idi. Grup 2, 22 hastanin 34
gbziinden olusmakta olup yas ortalamasi 59,9 yil idi.
Grup 3 ise 21 hastanin 27 gdziinden olugsmakta olup yas
ortalamasi 64,5 yil idi. Olgulara tedavi dncesi ve sonrasi 1.
3. 6. ve 9. aylarda en iyi diizeltilmis gérme keskinligi,
g0zici basing (GIB) dl¢limii ve fundus muayenesini igeren
tam goz muayenesi yapildi. PERG (Pattern Elektroreti-
nografi) testi ile P50 amplitiidli, HRTII (Heidelberg Retina
Tomograph II) testi ile OHD (Odem Harita Degeri) &l¢iil-
dii.

Bulgular: Grup 1°de (IVTA+LFK) gorme keskinligi 26
(%86,6) gozde artarken, 3 (%10) gézde degismedi, 1 (%
3,3) gozde azaldi. Grup 2’de (LFK) gorme keskinligi 18
(%52,9) gbzde artarken, 10 (%29,4) gézde degismedi, 6
(%17,6) gozde azaldi. Grup 3’te (IVTA) gérme keskinligi
20 (%74) gozde artarken, 7 (%25,9) gozde degismedi,
azalma higbir olguda gozlenmedi.

Sonu¢: IVTA ile birlikte lazer FK kullaniminin, tek
basina IVTA ve lazer FK kullanimindan daha etkili oldu-
gunu gozlemledik.

Anahtar Kelimeler: Diabetik makula 6demi, intravit-
real, laser fotokoagiilasyon, triamsinolon asetonid

ABSTRACT

Objective: In the study, it was aimed to compare the
effectiveness of intravitreal triamcinolone acetonide
(IVTA), laser photocoagulation (LPC), and the LPC com-
bined with IVTA treatments in patients with diabetic mac-
ular edema (DME).

Materials and Methods: The patients were randomly
separated into three groups: Group 1 (IVTA+LFC) con-
sisted of 30 eyes of 22 patients, and the average age was
63.2 years. Group 2 (LFC)consisted of 34 eyes of 22 pa-
tients and the mean age was 59.9 years. Group 3(IVTA)
consisted of 27 eyes of 21 patients with a mean age of
64.5 years. The complete eye examination including best-
corrected visual acuity (BCVA), intraocular pressure
(IOP) measurements, and the fundus inspection was car-
ried out before and 1. 3. 6. and 9. months after the treat-
ment. P50 amplitudes were measured with the PERG test,
and edema map values (EMV) were measured with HRT
II.

Results: In Group 1, the BCVA increased in 26 eyes
(86.6%), did not change in 3 eyes (10%), and decreased in
one eye (3.3%). In Group 2, the BCVA increased in 18
eyes (52.9%), did not change in 10 eyes (29.4%), and
decreased in 6 eyes (17.6%). In Group 3, the BCVA in-
creased in 20 eyes (74%) and did not change in 7 eyes
(25.9%).

Conclusions: We observed the use of the laser FC
combined with IVTA seems to be more effective than
using each other of IVTA and laser FC solely.

Keywords: Diabetic macular edema, intravitreal, laser
photocoagulation, triamcinolone acetonide
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GIRIS

Diyabetes Mellitus (DM) insiilinin biyolojik etkinli-
ginin veya miktarimin azalmasi sonucu ortaya ¢ikan
bir sistemik hastaliktir. Baglica komplikasyonlar1
damar endotelini direkt olarak etkilemesi ile bobrek,
g6z ve kalp iizerindedir.'” Hastaligin prevelansi has-
ta yas1 ve hastalik siiresi ile iligkilidir. Tipl Diyabe-
tes Mellitus’de 20 yilda %99, Tip2 DM’de 20 yilda
%60 oraninda degisik derecelerde retinopati bulun-
mustur.*® Diyabetes mellitusun tedavisinin gelisme-
siyle, bu hastalarin yasam siiresi uzamis ve hastali-
gin uzun seyri boyunca gelisen dejeneratif damar
degisiklikleri 6ne ¢ikmaya baglamistir. Diyabetik
mikroanjiyopati ve noropati adi altinda bobrek, goz,
uc kisim dokular gibi bircok doku ve organda basla-
yan degisiklikler ortaya ¢ikmakta; hastalarin bobrek
fonksiyonunun bozulmasina, gorme fonksiyonunu
kaybetmesine, cilt ve kas organlariin nekrozuna yol
acmaktadir. Diyabetik bir kisi diyabet olmayan bir
kisiye gore 50-80 kat daha fazla gérme fonksiyonu-
nu yitirme riskine sahiptir ve diyabet 30-60 yas gru-
bunda en yaygmn korliik sebebidir.” Bu hastalarda
korliik icin 6nde gelen risk faktorii Diyabetik maku-
la 6demidir (DMO). Diyabetik retinopatinin (DR)
siddeti artarken, Diyabetik makulopatinin prevalansi
da artmaktadir. Nonproliferatif Diyabetik retinopatili
hastalarin %3'linde makula 6demi izlenirken, orta ve
agir nonproliferatif evrede bu oran %38, proliferatif
retinopati evresinde %71'e ulasmaktadir.*® Makula
O0demi, jiivenil baslangich DM ve insiiline bagl
DM’de daha yaygin olarak goriilmektedir. DMO
gelismesinde rolii oldugu anlagilan biyokimyasal
aracilarin sayisi giin gegtikge artmaktadir. Vaskiiler
endotelyal biiytime faktérii (VEGF) endotel, pig-
ment epitelyumu (PE), Miiller ve glial hiicreler tara-
findan yapilmakta ve protein kinaz C izoformunun
uyarilmasiyla damar gecirgenligini arttirmakta, ayni
zamanda retina iskemisine yol agmaktadir.'® Diyabe-
tik retinada saptanan biyokimyasal degisiklikler;
artmig oksidatif stres, protein kinaz C aktivasyonu,
nonenzimatik glikolizasyon, poliyol yolu ve artmis
nitrik oksit olarak 6zetlenebilir.'' ilaveten belirtilir-
se, oksidatif stres son yillarda pek ¢ok konu ile ilis-
kilendirilmis olup bunlar arasinda goz hastaliklar1 da
yer almaktadir.'? Degisik arastirmacilarin yaptiklari
caligmalarda da grid LFK (Laser fotokoagulasyon)
etkinliginin siirl oldugu goriilmiis ve laser skarimnin
progresif olarak biiylimesi sonucu makulanin olum-
suz etkilenebilecegi gosterilmistir.” Yapilan birgok
calismada IVTA (Intravitreal Triamsinolon Aseto-
nid) prezervan madde igermeyen preperatlari tavsan-
lara uygulanmis ve belirgin bir toksisiteye rastlan-
mamustir."* Siiphesiz IVTA enjeksiyonu 6ncesi yika-
ma isleminin povidon-iyodinin ile yapilmasi, bu
duruma katki saglamistir. Zira; povidon-iodin, her
tiirli grisimsel géz miidahelelerinde ve tedavilerinde
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kullanim1 giderek yayginlasan onemli bir preperat-
tir.'> Triamsinolon asetonidin intravitreal enjeksiyo-
nu ile maksimum bioyararlanimla etki etmesi sag-
lanmaktadir. Subtenon uygulamalarin yetersiz penet-
rasyon nedeniyle kan-retina bariyerine karsi pek
etkili olmadig1 gosterilmistir.

Bu calismada Géz Kliniginde DMO tanisi1 konulan
hastalarda IVTA + LFK, LFK, IVTA seklindeki
tedavilerin gérme keskinligi, PERG (Pattern Elekt-
roretinografi) (P50) ve HRTII (Heidelberg Retina
Tomograph II) iizerindeki etkisini arastirmak amag-
lanmugtir.

MATERYAL VE METOT

Sakarya Universitesi T1p Fakiiltesi Girisimsel Olma-
yan Etik Kurulundan izin alman (Tarih:13.4.2021,
karar no: 279) bu ¢alisma, uluslararas: bildirgelerde
on goriilen kriterlere gore Erciyes Universitesi Tip
Fakiiltesi Goz Hastaliklar1 Klinigi’nde 2007 yilinda
yapilmis Uzmanlik Tezi’nden iiretilerek gerceklesti-
rilmistir.

Fundus muayenesi ve FFA (Fundus Floresein Anji-
yografi) ile DMO tamsi konan, 6-13 ay takip edilmis
ve herhangi bir tedavi uygulanmamis 65 olgunun 91
gozli caligmaya dahil edildi. Gorme keskinligi 3
metreden parmak sayimi (mps)’nin altinda olan,
glokom veya katarakti olan, tedavi sonrasi takibi
miimkiin olmayacak sistemik hastalig1 olanlarla,
kontrol altina alinamayan HT ve DM olan olgular
calisma kapsamina alinmadi. Preoperatif donemde
olgularin sistemik ve oftalmolojik hikayeleri alindi,
detayli oftalmolojik muayene yapildi. Snellen eseli
ile en iyi diizeltilmis gorme keskinlikleri (sonrasi
logMAR degerine gevrildi), aplanasyon tonometresi
ile goz i¢i basinglar1 6lgiildi, fundus lensiyle fundus
muayenesi yapildi. FFA, PERG, HRTII 6dem harita-
s1 degeri ile DMO tipi ve derecesi belirlendi. Aka-
binde olgular randomize olarak ii¢ gruba ayrildr:
Grup 1: IVTA ve LFK (IVTA’dan 6 hafta sonra)
uygulanan olgular, Grup 2: LFK uygulanan olgular,
Grup 3: IVTA uygulanan olgular. Makula laser teda-
visinde fokal, grid ve modifiye grid tarzinda yesil
argon laser (532 nm dalga boyu) kullanildi. IVTA
enjeksiyonu Oncesi her géz povidon-iyodin ile yi-
kandi, blefarasto yerlestirildi. Tiim hastalara topikal
anestezi uygulandi, retrobulber anesteziye ihtiyac
duyulmadi. Topikal anestezi sonrasinda insiilin en-
jektori ile 4 mg/ 0,1 ml triamsinolon asetonid, {ist
temporal kadrandan limbusa 3-4 mm uzakliktan
intravitreal olarak ameliyathane kosullarinda enjekte
edildi. Enjeksiyon uygulanan goz antibiyotikli po-
mad ile kapatild1 ve komplikasyon agisindan deger-
lendirilmek tizere 1 giin, 1 hafta, 2 hafta araliklarla
kontrole ¢agrildi. Olgular tedaviden sonra 1. 3. 6. 9.
aylarda kontrole ¢agrilarak oftalmolojik muayeneleri
yapildi. FFA ile MO tipi ve derecesi ayni kisi tara-
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findan degerlendirildi. Tim kontrollerde DGK
(Diizeltilmis Gérme Keskinligi), GIB (Goz I¢i Ba-
sing) degeri, fundus muayenesi, PERG, HRTII, ve
FFA yapildi.

Pupil dilate edilmeden, cilt elektrodu olarak giimiis
kloriir kapli elektrodlar kullanilarak referans elekt-
rodlar dis kantiisiin iki santimetre digina, topraklama
elektrodu iki kasmn orta noktasindan 2cm yukariya
alina  yerlestirildi.  Topikal  anestezik (%
0.5proparakain hidrokloriir) her iki goze damlatil-
diktan sonra alt fornikse limbustan yaklagik 5 mm
alta HK-loop elektrodlar yerlestirilerek cilde tespit
edildi. Hastanin gozliikklerini takmasi saglanarak
refraksiyonu diizeltildi. PERG yanitin1 kaydetmek
icin diistik esik filtresi 30 Hz olacak sekilde ayarla-
ma yapildi. Stimulus sekli dama tahtasi, kontrastm
%99, stimulus frekans1 1,02, dakikadaki stimulus
sayisi 73,2, kazan¢ zamani 204, alinacak stimulus
sayis1 150 olarak belirlendi.

Istatistiksel analiz: Olciilebilen verilerin normal dagihm
uygunluguna bakildl. Daghm x+SD olarak tanimlandi.
Gruplar arasindaki farkliliga One Way Anova testi, zaman-
lar arasindaki farkliliga ise Tekrarl Varyans analizi kulla-
nildi. Normal dagilima uymayan verilerde gruplar arasi
Kruskal- Wallis Varyans analizi, zamanlar arasindaki fark-
hga ise Friedman testi kullanildi. p<0,05'den kicuk
degerler istatistiksel olarak anlamli kabul edildi.

BULGULAR

Arastirmaya dahil edilen olgularin demografik bilgi-
leri tablo 1'de gosterilmistir. Tablo 1'de goriildigi
gibi ¢alismaya dahil edilen hastalarin 32’1 erkek, (%
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49,2), 33’1 kadin (%50,8) olup yas ortalamast 62,5
yil (49-80 yil arasinda) idi.

Grup 1: IVTA ve LFK IVTA’dan 6 hafta sonra LFK
uygulanan olgulardan olusan grup I’in DGK, PERG
P50 amplitiidii ve HRTII OHD sonuglari tablo 2'de
gosterilmistir.

Tablo 2’de goriildiigii gibi, tedavi Oncesi ile sonrasi
ortalama gorme keskinligi, PERG P50 degeri ve
OHD’ler arasinda istatistiksel olarak anlamli fark
bulundu (p<0,05). GIB degerleri tedavi Oncesine
gore 1. ay ve 3. ayda istatistiksel olarak yiiksek iken
6. ay ve 9. ayda anlaml fark gézlenmedi (p>0,05).
Birinci, 3., 6. ve 9. aylar arasinda saptanan OHD’leri
arasinda istatistiksel anlamli farklilik bulunmamasi-
na ragmen (p>0,05) OHD’deki maksimum azalma 3.
ayda gozlendi. Bu grupta DGK, P50 amplitiidii ve
HRTII OHD’i agisindan tedaviden énceki ve sonraki
degerleri arasinda istatistiksel olarak anlamli fark
mevcuttu  (p<0,05). Enjeksiyon sonrasi ortalama
GIB degisikligi, baslangic degerlerine gdre artmis
olarak saptandi ve tedavi dncesi ve sonrasi 1. ay ve
3. ay GIB degerleri arasinda istatistiksel olarak an-
lamli farklilik meveut idi (p<0,05).

Grup 2: LFK uygulanan olgulardan olusmakta olup,
laser FK tedavisi 6ncesi ve sonrast 1. 3. 6. ve 9. ay-
lardaki DGK, P50 amplitiidii ve HRTII OHD ortala-
malari tablo 3’te gosterilmistir.

Tablo 3’te gorildigi gibi, tedavi 6ncesi ile sonrasi
1. ay, 3. ay, 6.ay ve 9. ay kontrollerinde saptanan
ortalama gorme keskinligi, PERG P50 degeri ve

Tablo 1. Arastirmaya katilanlarin demografik 6zellikleri.

Erkek Kadin Yas Ort. Erkek% Kadin%
32 33 62,5 49,2 50,8
Tablo 2. Grup 1’in tedavi dncesi ve sonrasi degerleri.
TO TS 1.ay TS 3.ay TS 6.ay TS 9.ay P
DGK 1,30+ 0,32 0,94 £0,36 0,70+ 0,26 0,72+ 0,31 0,78+ 0,35 <0,05
P50 1,26 0,99 1,03 £1,40 2.38% 1,20 2.26% 1,30 2,16+1,23 <0,05
HRTII-OHD 2,80+ 0,90 1,85 +£0,53 1,42 £0,30 1,50 +0,38 1,60+ 0,46 <0,05
GIB (mmig) 14,67+ 2.85 17,72 £3.97 18,75 £3.22 16,03 £3.56 15,94+ 3,11 <0,05

TO: Tedavi Oncesi; TS: Tedavi Sonrasi; DGK: Diizeltilmis Gérme Keskinligi; PERG: Pattern Elektroretinografi; HRTII: Heidelberg Retina
Tomograph II; OHD: Odem Harita Degeri; GIB: Goz I¢i Basing; P degerleri <0,05 ve >0,05 seklinde gosterildi; P<0,05 istatistiksel olarak

anlaml kabul edildi.

Tablo 3. Grup 2’in tedavi dncesi ve sonrasi degerleri.

TO TS 1.ay TS 3.ay TS 6.ay TS 9.ay P
DGK 1202032 | 1052045 | 008:042 | 1.0620.50 | 1.10£0.54 |<0,05
P50 1,42 +0,95 1,70 +1,35 1,81+ 1,43 1,72+ 1,44 1,62 +1,40 <0,05
HRTII-OHD 2,51+ 0,72 1,94 £0,56 1,85 +0,60 1,96 £0,63 2,08+ 0,72 | <0,05
GIB (mmHg) 14,68+ 3,42 14,46 £3,73 15,04 +2,82 14,85 +2,90 14,73+ 3,05 |>0,05

TO: Tedavi Oncesi; TS: Tedavi Sonrasi; DGK: Diizeltilmis Gérme Keskinligi; PERG: Pattern Elektroretinografi; HRTII: Heidelberg Reti-
na Tomograph II; OHD: Odem Harita Degeri; GIB: Goz I¢i Basing; P degerleri <0,05 ve >0,05 seklinde gosterildi; P<0,05 istatistiksel
olarak anlamli kabul edildi.
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Tablo 4. Grup 3’iin tedavi 6ncesi ve sonras1 degerleri.
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TO TS 1.ay TS 3.ay TS 6.ay TS 9.ay P
DGK 1,23+ 0,26 0,89 +0,30 0,77+ 0,33 0,82+ 0,36 0,87+ 0,38 <0,05
P50 (mV) 1,35 +0,82 2,05 +1,20 2,31+ 1,13 2,10+ 1,03 1,89 +1,15 <0,05
HRTII-OHD 2,62+ 0,64 1,74 £0,42 1,58 +0,36 1,70 £0,46 1,94+ 0,51 <0,05
GIB (mmHg) 14,82+ 3,15 17,37 +4,51 19,02 +2,95 16,68 +3,82 17,0+ 3,56 >0,05

TO: Tedavi (")ncesi?. TS: Tedavi Sonrasi, DGK: Diizeltilmis Gérme Keskinligi, PERG: Pattern Elektroretinografi,, HRTII: Heidelberg Reti-
na Tomograph II, OHD: Odem Harita Degeri, GIB: Go6z I¢i Basing. P degerleri <0,05 ve >0,05 seklinde gosterildi. P<0,05 istatistiksel

olarak anlamli kabul edildi.

OHD’leri arasmnda anlamli fark mevcut iken
(p<0,05), GIB degerleri tedavi dncesine gore 1. ay,
3. ay, 6. ay ve 9. ayda anlamh fark gostermedi
(p>0,05). Grup 2’de DGK, P50 amplitiidii ve HRTII
OHD’i agisindan tedaviden &nceki ve sonraki deger-
leri arasinda istatistiksel olarak anlamli fark mevcut-
tu (p<0.05). PERG ile saptanan P50 degerlerinde,
tedavi oncesi degere gore anlamli artig tespit edildi.
Takip muayeneleri esnasinda GIB degerleri, hicbir
gbzde 21 mmHg’in {izerine ¢ikmamis olup LFK
tedavisi sonrasi ortalama GIB degisikligi, baslangig
degerlerine gore istatistiksel olarak anlamli farklilik
gostermedi (p>0,05).

Grup 3’tin tedavi Oncesi ve sonrast 1., 3., 6. ve 9.
aylardaki DGK, PERG P50 amplitiidii ve HRTII
OHD bulgular, tablo 4’te gdsterilmistir.

Tablo 4’te gorildiigi gibi, tedavi 6ncesi ile sonrast
ortalama gorme keskinligi, PERG P50 degeri ve
OHD’leri arasinda, istatistiksel olarak anlamli fark
bulundu (p<0,05). Tedavi sonras1 ortalama OHD’le-
ri, baslangi¢ degerlerine gére azalmis olarak saptan-
d1. Bu grupta DGK, P50 amplitiidii ve HRTII OHD’i
acisindan tedaviden onceki ve sonraki degerleri ara-
sinda istatistiksel olarak anlamli fark mevcuttu
(p<0.05). PERG ile saptanan P50 degerleri tedavi
oncesi deger ile karsilastirildiginda anlamli artis
tespit edildi (p<0,05). GIB degisikligi, baslangic
degerlerine gore istatistiksel olarak anlamli farklilik
gostermedi (p>0,05).

TARTISMA VE SONUC

Yapilan ilk ¢aligmalarda makula laser FK tedavisi-
nin makula 6demini etkili olarak azalttig1 tespit edil-
mistir."” Tedavi edilmeyen gozlerin higbirinde 6dem
azalma gostermezken tedavinin etkili olarak gérme
kaybini onledigi, gorme keskinligini korudugu hatta
artmaya yol acabildigi goriilmiistiir. Tedavi edilen
hastalarin 2. y1l sonunda % 45'i gérme keskinliginde
artma, % 45'1 gérme keskinligini koruma, % 4'0 ise
azalma gosterirken, bu tedaviyi gérmemis grupta
sirastyla artma % 8, durumunu koruma % 49 ve
azalma % 43 olmustur (112)."” Bizim galismamizda
sadece laser FK uygulanan grupta tedaviden sonra 9.
ayda 18 (%52.9) olguda DGK’de artma, 10(%29.4)
olguda durumunu koruma, 6(%17.6) olguda azalma
goriildi.

Diabetik makula 6demi (DMO) diyabetes mellitusun

en agir komplikasyonlarindan biri olup diabetik has-
talarda 6nde gelen korliik nedenidir."*'* DMO hi-
perglisemi etkisiyle vaskiiler endotelin bozulmasi,
mikroanevrizma olusumu, kan-retina bariyerinin
bozulmast ve vaskiiler gegirgenligin artmasi sebe-
biyle, damardaki sivinin intraretinal ve subretinal
bosluga birikmesi sonucunda olusur. DMO tedavi-
sinde klasik yontem makular laser fotokoagulasyon
olup, fokal, grid ve modifiye grid olarak yapilmakta-
dir. Yapilan ¢alismalar, laser fotokoagulasyon teda-
visinin gérmeyi koruma ve 6demi tedavi etmede
etkili oldugunu gostermistir.>* Fotokoagiilasyonun
hastalikl1 retina pigment epitelini ortadan kaldirip
yerini daha geng ve islevsel hiicrelerin almasini sag-
layarak etki ettigini ileri siiren aragtirmacilar da var-
dir** Ayrica grid laser fotokoagiilasyonun yiiksek
oksijen tiiketicisi fotoreseptorleri tahrip ettigi i¢in i¢
retina tabakalarindaki oksijen miktarini arttirdigi ve
boylece buraya olan kan akimini azalttigi da ileri
siiriilen bir bagka etki mekanizmasidir.**

Literatiirde IVTA sonras1 arka subkapsiiler katarakt
orani %6-10 arasinda bildirilmektedir.® Bizim ¢a-
lisgmamizda grupl’de 5 (%16,6), grup2’de 3(%8,8),
grup3’te 9 gozde (%33,3) katarakt goriildii. Son za-
manlarda yazarlar direncli DMO tedavisinde IVTA
ve laser FK’nin gérmeyi artirma ve koruma o6zelikle-
rini goz oniinde bulundurarak, IVTA ile kombine
LFK uygulamay: onermektedirler. Aragtirmacilar
yaptiklart bir ¢aligmada, diffiz DMO’de IVTA’ya
ilave olarak LFK uygulamasinin gérmeyi artirdigini
ve makula 6deminin tekrarlamasini azalttigini gos-
termislerdir.?

Bizim c¢alismamizda DMO hastalarina uygulanan,
IVTA ile kombine LFK, LFK ve IVTA tedavi yon-
temlerini tiim gruplarin tedavi 6ncesi ve sonrasi gor-
me keskinlikleri goz 6niine alinarak karsilagtirilinca,
IVTA ile kombine LFK grubu, en yiiksek ve stabil
gorme keskinligi gostermekteydi. Yalmizca LFK
uygulanan grupta gorme keskinliginde artis daha
diisiik olarak saptandi. Sadece IVTA uygulanan
grupta 1. ve 3. aylarda anlamli sekilde artma mevcut
ise de 6. ve 9. aylarda azalma oldugu goriildi.

Yine calismanzda IVTA ile kombine LFK tedavisi-
nin diizeltilmis gérmeyi anlamh sekilde artirdig1 ve
bu tedavi ile makular 6demin niiks oranmin diisiik
oldugu tespit edilmistir. Yalniz LFK uygulamasinda,
diizeltilmis gérme korunmakta ise de gdrme keskin-
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liginde artma orani diisiik olarak bulunurken, maku-
la 6deminin uzun siire niiks etmedigi gorilmiistiir.
Sadece IVTA uygulamasinda ise ilk dénemlerde
gorme anlamli oranda artmakta, ancak MO niiks
orant yiiksek olmasi nedeniyle tekrarlayan enjeksi-
yonlara ihtiya¢ duyulmaktadir.

Sonug olarak;

1) DMO tedavisinde her ii¢ grupta da baslangi¢ gor-
me keskinligine kiyasla basar1 elde edilmesine kar-
sin uzun donem etkinligi gz oniine alindiginda laser
FK ile kombine IVTA uygulamasinin sadece IVTA
veya laser FK uygulanan olgulara kiyasla daha etkin
oldugu gozlenmektedir.

2) PERG P50 amplitiidi ve HRTII-OHD, DMO’i
olan olgularda uygulanan tedavinin etkinligini de-
gerlendirmede kullanilabilecek olan testlerdir.

Etik Komite Onayi: Sakarya Universitesi Tip Fa-
kiiltesi Girisimsel Olmayan Etik Kurulundan alin-
mugtir (Tarih:13.4.2021, karar no: 279).

Cikar Catismasi: Yazarlar c¢ikar gatigmasi bildir-
memislerdir.

Yazar Katkilari: Fikir — AY; Denetim, Malzemeler,
Veri Toplanmasi ve/veya Isleme - ; Analiz ve/veya
Yorum -AY; Yaziy1 yazan — AY.

Hakem Degerlendirmesi: D1g bagimsiz.

Finansal Destek: Bu galisma, Erciyes Universitesi
tarafindan tipta uzmanlik tezi olarak desteklenmistir.
Tesekkiir: Uzmanlik tez danismani olan Prof. Dr.
Abdullah OZKIRIS’a katkilarindan dolay1 tesekkiir
ederiz.
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Amag: Bu calismanin amaci diyabetli bireylerde bes-
lenme okuryazarlig1 diizeyinin yasam kalitesi ve metabo-
lik kontrol {izerine etkisini incelemektir.

Materyal ve Metot: Tanimlayict ve kesitsel tipteki bu
¢alisma, Tiirkiye nin kuzey batisinda bir sehir merkezinde
faaliyet gosteren bir aile sagligi merkezinde Kasim 2020-
Nisan 2021 tarihleri arasinda 423 diyabetli birey ile yapil-
mustir. Veriler, “Sosyodemografik ve sagliga iliskin veri
formu”, “Yetiskinlerde beslenme okuryazarhigi degerlen-
dirme arac1” ve “Diinya Saglik Orgiitii-Bes lyilik hali
indeksi” ile toplanmistir. Metabolik degerlendirmede He-
moglobin A1C, aglik kan sekeri, kolesterol, trigliserid,
diisiik dansiteli lipoprotein kolesterol, yiiksek dansiteli
lipoprotein kolesterol ve beden kiitle indeksi sonuglari
kullanilmugtir.

Bulgular: Diyabetli bireylerde, beslenme okuryazarlig
ile yasam kalitesi ve yiiksek dansiteli lipoprotein koleste-
rol diizeyi arasinda pozitif yonlii yiiksek ve anlamli; beden
kiitle indeksi, hemoglobin A1C, aglik kan sekeri ve koles-
terol arasinda negatif yonli yiiksek ve anlamli iligki bu-
lunmustur.

Sonug: Diyabetli bireylerde yetersiz/sinirli beslenme
okuryazarligi diizeyi, metabolik kontrol degerlerini ve
yagam kalitesini olumsuz etkilemektedir.

Anahtar Kelimeler: Beslenme, diyabet, okuryazarlik,
yasam kalitesi

ABSTRACT

Objective: This study aims to examine the effect on the
quality of life and metabolic control of nutritional literacy
in individuals with diabetes.

Materials and Methods: This descriptive and cross-
sectional study was conducted with 423 individuals with
diabetes in a family health center operating in a city center
in northwest of Turkey between November 2020 and April
2021. The data were collected using the “Socio-
demographic and health-related data form”, “Evaluation
instrument of nutrition literacy on adults” and “The World
Organization-Five Well-being index”. Metabolic control
was evaluated using the results of Hemoglobin A1C, fast-
ing blood glucose, cholesterol, triglyceride, low-density
lipoprotein cholesterol, high-density lipoprotein cholester-
ol, and body mass index.

Results: It was found that there was a high and posi-
tive significant correlation between nutritional literacy
with quality of life and high-density lipoprotein cholester-
ol, there was a high and negative significant correlation
between nutritional literacy and body mass index, hemo-
globin A1C, fasting blood glucose, and cholesterol of
individuals with diabetes.

Conclusion: It was found that there was a high and
positive significant correlation between nutritional literacy
with quality of life and high-density lipoprotein cholester-
ol, there was a high and negative significant correlation
between nutritional literacy and body mass index, hemo-
globin A1C, fasting blood glucose, and cholesterol of
individuals with diabetes.
Keywords: Diabetes mellitus,
quality of life

literacy, nutritional,
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INTRODUCTION

Diabetes mellitus (DM) is an important public
health problem that develops due to increased blood
glucose levels as a result of insulin deficiency, insu-
lin resistance, or a combination of both, and may
cause acute and chronic complications.' Effective
individual follow-up is required for the control and
treatment of DM and to prevent or delay the compli-
cations that may occur. The most important individ-
ual measure that patients can take and the key factor
in the control of this disease are having adequate
nutritional literacy.” Nutritional literacy is defined as
the ability of individuals to have and apply
knowledge about food, nutrients, adequate and bal-
anced nutrition, choosing and consuming healthy
food, and cooking and storing foods correctly. In
other words, it is defined as the degree to which
individuals can obtain, process, understand, and
convey to others the necessary information to make
informed decisions about nutrition.> Nutritional
knowledge and skills play an important role in
choosing the right foods for individuals with DM,
making their quality of life consistent with their
metabolic self-management and providing metabolic
control of their body mass index (BMI).** Increas-
ing the quality of life of individuals and keeping
metabolic parameters within the appropriate limits is
associated with learning about the right diet; that is,
with improving nutritional literacy.’

As a result of a study investigating the relationship
of health literacy with diabetes mechanisms, it was
reported that nutritional literacy is very important in
diabetes and that there is a limited number of studies
examining the relationship between nutritional liter-
acy, metabolic control, and quality of life.”

This study aims to help fill the gap in the literature
by examining the effect of nutritional literacy on
metabolic control and quality of life in individuals
with DM.

MATERIALS AND METHODS

Ethics Committee Approval: In this research, ethi-
cal approval was obtained from the Human Re-
search  Ethics Commission of  University
(Date:09.10.2020, decision no:897), and institutional
permission was received from the Provincial Direc-
torate of Health (Date:16.11.2020-95762934-799).
Informed consent was obtained from the diabetic
individuals who agreed to participate in the study.
Study Setting and Selection Criteria: This descrip-
tive and cross-sectional study was conducted with
423 individuals with diabetes in a family health cen-
ter operating in a city center in northwest of Turkey
between November 2020 and April 2021. The popu-
lation of the study is 512 individuals with diabetes
registered to the FHC. The sample of the study con-
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sisted of 423 individuals with diabetes who met the
inclusion criteria and volunteered to participate in
the study. The inclusion criteria were: being over 18
years of age, having been diagnosed with DM for at
least one year, having at least an elementary educa-
tion, and having volunteered to participate in the
study. The exclusion criteria were: being visually
and/or hearing impaired, having any neuropsycho-
logical disease had been diagnosed.

Data Collection: The data were collected using the
Socio-demographic and health-related data form,
Evaluation instrument of nutrition literacy on adults
(EINLA), and The World Organization-Five (WHO-
5) Well-being index. Metabolic control was evaluat-
ed using the results of Hemoglobin A1C (HbAlc),
fasting blood glucose (FBG), cholesterol, triglycer-
ide, low-density lipoprotein cholesterol (LDL), high
-density lipoprotein cholesterol (HDL), and body
mass index (BMI). The metabolic control evalua-
tions of the participants were based on the blood
results obtained in the last 1 month. For those with-
out blood results, venous blood was taken to assess
metabolic control. Data collection forms were filled
in by the participants in FHC. The height and weight
of the participants were measured for BMI calcula-
tion.

Socio-demographic and Health-Related Data
Form: This form was created by the researchers by
scanning the literature (3-5,7). It consists of 12 ques-
tions about age, gender, educational status, marital
status, employment status, income status, health
status, nutritional status, and nutritional education
status. by Mearns et al

WHO-5 Well-being index: This scale, which was
developed by Bech et al,® was rearranged as 5 items
within the scope of the project carried out by the
WHO in order to measure the quality of life of pa-
tients.” It consists of 5 items. Each item is evaluated
between 0 and 5. 0 represents the “worst possible”
and 25 represents the “best possible” quality of life.
The Turkish adaptation studies of the scale and its
validity and reliability studies were carried out by
Eser et al.'” This scale is a means of measuring the
quality of life of the participants for the last two
weeks. An increase in the scores obtained from the
scale indicates an increase in the quality of life.
EINLA: This scale was developed by Cesur,
Kogoglu, and Siimer as a tool for understanding and
evaluating the nutritional information read by
adults."' A total score of 0-11 points indicates
“inadequate”, 12-23 points “limited”, and 24-
35points “adequate” nutritional literacy.'’ The
Cronbach's Alpha reliability coefficient of the origi-
nal scale was 0.75, and it was found to be 0.81 as a
result of its use in our study.

Metabolic Control Data: BMI was classified using
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the WHO standardization.'' Recent blood results for
HbAlc, FBG, cholesterol, LDL, HDL, and triglyc-
erides were also obtained from medical records
were based on the guidelines from the American
Diabetes Association (ADA)."

Statistical Analysis: Statistical analysis of the data
was performed using SPSS 22.0 (IBM Corporation,
Armonk, NY, USA) package program. In data anal-
ysis, percentage, mean+SD, t-test, ANOVA, Tukey
test, and Pearson Correlation Coefficient were used.
Multiple regression analysis was used to determine
the effects of independent variables on dependent
variables. The significance level in the tests was
taken as p <0.05.

RESULTS
The socio-demographic and health-related character-
istics of the participants are given in Table 1. 52.2%
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of the participants were male, 43.0% were between
the ages of 59-69, 75.4% were married, 56.4% were
employed, 62.6% had middle income, 38.8% had
diabetes for 1-5 years, 59.8% had not received any
education about nutrition in diabetes, and 71.6% of
them requesting nutrition education in diabetes
(Table 1).

The metabolic evaluations of the individuals with
DM according to their level of nutritional literacy
are given in Table 2. The BMI, HbAlc, FBG, cho-
lesterol, and HDL values of those individuals with
DM who had adequate nutritional literacy were sta-
tistically significantly lower than those with inade-
quate and limited levels.

Table 3 shows the comparison of demographic and
health-related characteristics of the individuals with
DM according to scale mean scores. The EINLA
mean scores of those who were sex (p=0.001), age

Table 1. Some demographic and health-related characteristics of individuals with DM.

Variables | n ] % Variables n %

Sex Diabetes duration

Female 202 47.8 1-5 years 164 38.8
Male 221 52.2 6-10 years 142 33.6
Age (years) > 11 years 117 27.7
37-47 104 24.6

48-58 137 324 Co-morbidities

59-69 182 43.0 Yes 189 44.7
Education status No 234 553
Primary school 134 31.7 Regular breakfast

Middle school 84 19.9 Yes 288 68.1
High school 92 21.7 No 98 23.2
University 113 26.7 Sometimes 37 8.7
Marital status Skipping meals

Married 319 754 Yes 63 14.9
Single 49 11.6 No 66 15.6
Widow 55 13.0 Sometimes 294 69.5
Working status Nutrition education status

No 184 43.5 Yes 170 40.2
Yes 239 56.5 No 253 59.8
Income status

Good 124 29.3 Requesting nutrition education

Middle 265 62.6 Yes 303 71.6
Poor 34 8.1 No 120 28.4

Table 2. Metabolic evaluation according to nutrition literacy levels of individuals with DM.

Inadequate Limited Adequate

Variables Mean £SD Mean £SD Mean £SD F p
BMI (kg/m2 ) 29.18+10.18 25.58+£10.99 20.65+8.30 13.759 0.000%*
HbAlc (%) 8.634+2.61 7.52+2.03 6.9842.66 12.203 0.001*
FBG(mg/dL) 167.28+87.12 148.52+45.19 138.564+40.15 17.170 0.000**
Cholesterol (mg/dL) 204.26+48.35 195.48+31.81 180.65+53.33 3.701 0.025*
Triglycerides (mg/dL) 175.09+102.08 165.85+112.54 163.34+86.79 4.123 0.128
HDL (mg/dL) 44.86+10.74 45.10£11.58 46.9849.25 8.379 0.015*
LDL (mg/dL) 123.41440.65 120.98+38.74 118.56+4589 1.580 0.228

*p<0.05; **p<0.001; F: ANOVA; BMI: Body mass index; HbAlc: Glycated hemoglobin; FBG: Fasting blood glucose; LDL: Low-density
lipoprotein cholesterol; HDL: High-density lipoprotein cholesterol; mg/dL: milligram/deciliter.
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(p=0.000), education status (p=0.012), marital status
(p=0.000), working and income status (p=0.000),
diabetes  duration  (p=0.000), co-morbidities
(p=0.000), regular breakfast (p=0.001), skipping
meals (p=0.000) and nutrition education status
(p=0.012) were found to be statistically significant.
In examining the quality of life according to the
socio-demographic and health-related characteristics
of the individuals with DM no significance was
found according to sex (p=0.781), while age
(p=0.000), educational status (p=0.023), marital
status (p=0.015), working status (p=0.000) and in-
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come status (p=0.021), co-morbidities (p=0.000) and
nutrition education status (p=0.018) were found to
be statistically significant (p<0.05) (Table 3).

It was determined that there was a high and signifi-
cant positive correlation between the nutritional lit-
eracy and quality of life (r: 0.820; p=0.001) and the
HDL (r: 0.580; p=0.003) of individuals with DM.
There was a high and negative significant correla-
tion between nutritional literacy and BMI (r:-0.698;
p=0.000), HbAlc (1:-0.712; p=0.001), FBG (r:-
0.690; p= 0.000) and, Cholesterol (r:-0.754;
p=0.008) (Table 4).

Table 3. Comparison of socio-demographic and health-related characteristics according to scales means of
individuals with DM.

Variables EINLA WHO-5 Well-being index

Mean £SD | Statistics Mean £SD | Statistics
Sex
Female 25.08+8.87 t=0.318 9.42+4 .48 t=0.278
Male 21.85+7.71 p=0.001*** 8.64+4.12 p=0.781
Age (years)
37-471 29.66+3.49 F=257.42 13.25+2.56 F=90.634
48-582 25.14+5.99 p=0.000* 11.89+2.45 —0.000%*

* — p=V.

59-693 15.17+6.15 21>3éfference—1>2, 13, 1710.25+6.23 *Difference=1>3
Education status
Primary schooll 12.51+£2.63 F=351.68 9.35+4.38 .
Middle school2 21.4657.02 p=0.012%%* 10.52+3.59 ot
High school3 26.86+3.31 *Difference=4>3,2,1 12.45+5.63 551 ffe rence=4>2.1
University4 29.55+4.20 3>2,1;2>1 13.57+4.45 ’
Marital status
Married1 22.96+7.87 F=75.397 14.63+3.45 F=85.658
Single2 27.1845.47 p=0.000** 12.36+2.96 p=0.015%**
Widow3 11.52+1.52 *Difference=2>1,3; 1>3 | 9.96+3.85 *Difference=1>3
Working status
No 15.03+5.33 t=-22.502 8.95+4.62 t=-22.240
Yes 27.30+5.83 p=0.000** 15.56+2.85 p=0.000**
Income status
Good! 30.66+2.78 F=256.224 13.52+2.23 F=90.479
Middle2 18.51£6.73 p=0.000** 10.36+3.69 p=0.021%**
Poor3 11.54+1.31 *Difference=3>2,1;2>1 [ 7.63£4.35 *Difference=1>3
Diabetes duration
1-5 yearsl 29.42+3.50 F=281.966 13.54+2.85 F=89 523
6-10 years2 19.55+6.63 p=0.000** 12.23+3.45 p=0 2'35
>11 years3 14.43£5.97 *Difference=3>2,1; 2>1 | 10.67+3.56 )
Co-morbidities
Yes 15.40+6.27 t=-20.881 8.1242.56 t=-20.881
No 27.26+5.40 p=0.000** 14.45+4.25 p=0.000**
Regular breakfast
Yesl 25.91+£6.28 F=198.388 11.56+5.84 F=91 325
No2 13.41+5.67 p=0.0017%** 11.2843.56 -0 1.56
Sometimes3 13.89+3.38 *Difference=1>2,3 10.85+3.74 P
Skipping meals
Yes 13.98+6.71 F=86.221 11.35+4.52 F=88 564
No 30.13+£3.22 p=0.000** 12.84+3.43 -0 458
Sometimes 21.8447.62 *Difference=2>3,1 11.97+4.62 P
Nutrition education status
Yes 24.70+7.81 t=5.787 14.39+3.94 t=-20.150
No 20.12+8.09 p=0.012%%* 10.75+3.63 p=0.018%**

t: Independent Samples t test; F: ANOVA; *Tukey test; **: p<0.001; ***: p<0.05; EINLA: Evaluation instrument of nutrition literacy on
adults.
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Table 4. Correlation with metabolic control and WHO-5 Well-being index of Nutritional literacy of indivi-

duals with DM.

Variables r p
HbAlc (%) -0.712%* 0.001*
FBG (mg/dL) -0.690** 0.000*
Cholesterol (mg/dL) -(0.754** 0.008*
HDL (mg/dL) 0.580%* 0.003*
BMI (kg/m?) -0.698** 0.000*
WHO-5 Well-being index 0.820%** 0.001*

Pearson correlation coefficient; *:p<0.01; **: correlation coefficient; HbAlc: Glycated hemoglobin, FBG: Fasting blood glucose; LDL:
Low-density lipoprotein cholesterol; HDL: High-density lipoprotein cholesterol; BMI: Body mass index.

In the regression table constructed to explain the
effect on the Well-being index, BMI, and HbAlc
results of the nutritional literacy level of the individ-
uals with DM, it was found that nutritional literacy
affected the quality of life, BMI, and HbAlc. It was
determined that the quality of life explained 84.7%
(R? = 0.847) of the nutritional literacy level, BMI
explained 48.7% (R? = 0.487), and HbA lc explained
48.6% (R*=0.486) (Table 5).

DISCUSSION AND CONCLUSION

It is thought that this study will contribute to the
literature as it is the first study to examine the effect
of nutritional literacy on metabolic control values
and quality of life in individuals with DM registered
in FHC. This study examined the level of nutritional
literacy of individuals with diabetes and found that
they had a limited level of nutritional literacy. In one
study examining the effect of nutritional literacy
level on the self-care activities of individuals with
diabetes, it was determined that one out of every
five individuals had a limited level of nutritional
literacy, similar to our study.’ The lack of any other
study evaluating nutritional literacy in individuals
with diabetes necessarily limits the discussion of
this specific finding of the study.

In this study, it was determined that there was a sta-
tistically significant difference in the level of nutri-

tional literacy in terms of all socio-demographic
characteristics except for sex. Examining other
study evaluating the relationship between nutritional
literacy and socio-demographic characteristics, it
was determined that they had similar findings to the
current study, in that there was a negative correla-
tion with age, and a positive correlation with educa-
tion level."”® Examining the literature in terms of the
effect of sex and marital status on nutritional litera-
cy, results were found that were similar to those of
the current study."

Nutritional literacy was also affected by the health
characteristics of the individuals with diabetes.'*'
In the current study, it was observed that individuals
with diabetes who had a longer period of diagnosis
and had a comorbid disease had lower nutritional
literacy levels. In addition, it was determined that
the nutritional literacy of those who did not eat
breakfast regularly, skipped meals, and did not re-
ceive education about nutrition in diabetes was also
found below. These findings were also supported by
some studies in the literature. In these studies, it was
found that the presence of a diagnosed chronic dis-
ease and an increase in the duration of diagnosis had
a negative impact on nutritional literacy,'” that indi-
viduals who did not skip meals had a higher level of
nutritional literacy,'® and nutrition-related education
increased the level of nutritional knowledge."’

Table 5. Regression table of the effect on WHO-5 Well-being index, BMI, and HbAlc of EINLA.

Dependent vari- Independent 2 ]
P able Vall')iable B p R Adj. R F
Model 1 Constant 5.893 0.00* 0.847 0.846 324.432
WHO-2 Well- EINLA 0.820 48212 0.00*
eing index
Constant 103.948 0.00* 0.487 0.486 399.273
BMI EINLA -0.698 -19.982 0.00*
Constant 31.176 0.00* 0.486 0.485 382.294
HbA1c(%) EINLA -0.712 -21.245 0.00*

*p: 0.00; R: Regression coefficient; EINLA: Evaluation instrument of nutrition literacy on adults; BMI: Body mass index; HbAlc: Glyca-

ted hemoglobin.
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There is an increasing prevalence of many diseases
and their accompanying complications, especially
obesity, in individuals with inadequate nutritional
literacy®’.In individuals with diabetes, for whom
nutritional behaviors are very important, BMI values
can be kept within appropriate limits by sufficient
nutritional literacy. BMI may increase as a result of
negative nutritional behaviors due to inadequate/
limited nutritional literacy as well as medical and
individual factors in individuals with diabetes.’'
When the BMIs of the diabetic individuals who par-
ticipated in this study were examined, it was seen
that they were in the overweight category with a
mean of 27.36+3.24, and there was a significant
relationship between nutritional literacy and BMI. In
similar studies investigating the relationship be-
tween nutritional literacy and BMI conducted with
different sample groups, was determined that nutri-
tional literacy significantly affected the BMI value
and that the BMI of individuals who had inadequate
nutritional literacy was higher.”*** An increase in
BMI is associated with increased complications
from diseases, a more negative body image, and thus
a negative effect on the quality of life.

It has been reported that approximately 86.2% of
individuals with DM have poor metabolic control.*
The relationship between metabolic parameters and
nutritional literacy was also examined in the current
study. It was determined that there was a significant
correlation between nutritional literacy and the
HbAlc, FBG, cholesterol, and HDL values, while
there was no significant correlation between nutri-
tional literacy and triglyceride and LDL values.
Similar to the current study, the study conducted by
Mearns et al showed that there was a significant
relationship between nutritional literacy and choles-
terol, HbAlc, FBG, and HDLvalues.** These results
are similar to the findings of the current study,
which indicate that nutritional literacy may have a
potential impact on blood glucose and lipid values.
This study also evaluated the quality of life of indi-
viduals with diabetes using the WHO-5 Well-being
index. Quality of life is an important criterion for
evaluating the health status and the effects of the
treatment given to an individual with diabetes.”> The
quality of life means a score of the individuals who
participated in the study was found to be 15.28+2.56
and this was determined to be moderate in terms of
how the scale is evaluated. Another study found that
the quality of life of individuals with diabetes was
similarly low.”®

In the current study, it was found that the individuals
of a lower age, higher education level, who were
married, employed, had a good income, had no
comorbid disease, and had received education about
nutrition in diabetes had higher quality of life scores
than the others. Similarly, other studies have found
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that factors such as a lower education level, lower-
income level, not being married, and having a
comorbid disease negatively affected the quality of
life.””*%%* As seen from these parameters, quality of
life is affected by a wide variety of factors.

This study investigated the relationship between
nutritional literacy, metabolic parameters, and quali-
ty of life: it was concluded that there was a negative
correlation between nutritional literacy and metabol-
ic values (HbAlc, FBG, cholesterol, HDL) and BMI
and that there was a positive correlation between
nutritional literacy and the quality of life of the indi-
viduals with diabetes. Similarly, in a study examin-
ing the effect of health literacy and nutritional status
on the glycemic values of individuals with diabetes,
it was found that there was a negative correlation
between glycemic values and BMI and the level of
nutritional knowledge.*

In this study, it was observed that inadequate/limited
nutritional literacy negatively affected the metabolic
control values and quality of life. Accordingly, a
range of educational policies should be developed to
increase the nutritional literacy levels of individuals
with diabetes. It is recommended that initiatives
such as education, seminars, and conferences be
planned, with an initial focus on primary health care
institutions and an evaluation of the health and nutri-
tional literacy of individuals who use their services.

Ethics Committee Approval: In this research,
ethical approval was obtained from the Human
Research Ethics Commission of University
(Date:09.10.2020, decision no:897), and instituti-
onal permission was received from the Provin-
cial Directorate of Health (Date:16.11.2020-
95762934-799). Informed consent was obtained
from the diabetic individuals who agreed to
participate in the study.

Conflict of Interest: No conflict of interest was
declared by the authors.

Author Contributions: Concept-TAG, TG; Su-
pervision- TAG, TG; Materials- TAG, TG; Data
Collection and/or Processing- TAG, TG; Analy-
sis and/ or Interpretation- TAG, TG; Writing-
TAG, TG.

Peer-review: Externally peer-reviewed.
Acknowledgements: The authors thank all dia-
betic individuals who participated in the study.

REFERENCES

1. International Diabetes Federation (IDF). Diabetes
Atlas  2019. https://www.diabetesatlas.org/en/.
Accessed November 10, 2020.

24



Arastirma Makalesi (Research Article)

2. American Diabetes Association (ADA). Stan-
dards of medical care in diabetes. Diabetes Care.
2017;40(Suppl  1):S33-43.  doi:10.2337/dc17-
S007

3. Undey E. The relationship among nutrition lite-
racy, self efficacy and self care activities as re-
gards adults aged between 18-64 years old diag-
nosed with type 2 diabetes mellitus. Izmir Katip
Celebi University, Department of Nursing, Mas-
ter Thesis. [zmir, Turkey. 2019.

4. Forouhi NG, Misra A, Mohan V, Taylor R,
Yancy W. Dietary and nutritional approaches for
prevention and management of type 2 diabetes.
BMJ. 2018;361:k2234. doi:10.1136/bm;j.k2234

5. Breen C, Ryan M, Gibney MJ, O’Shea D. Diabe-
tes-related nutrition knowledge and dietary intake
among adults with type 2 diabetes. Br J Nutr.
2015;114(3):439-447. doi:10.1017/
S0007114515002068

6. Funnell MM, Brown TL, Childs BP, et al. Natio-
nal standards for diabetes self-management edu-
cation. Diabetes Care. 2011;34(1):89-96.
do0i:10.2337/dc11-S089

7. Bailey SC, Brega AG, Crutchfield TM, et al. Up-
date on health literacy and diabetes. Diabetes
Educ. 2014;40(5):581-604.
doi:10.1177/0145721714540220

8. Bech P, Gudex C, Stachr K. The WHO (Ten) well
-being index: Validation in diabetes. Psychothe-
rapy and Psychosomatics. 1996;65(4):183-190.

9. World Health Organization (WHO). Wellbeing
measures in primary health care/The DepCare
Project: report on a WHO meeting. February 12-
13,1998, Stockholm / Swedan.

10.Eser E, Cevik C, Baydur H, et al. Reliability and
validity of the Turkish version of the WHO-5, in
adults and older adults for its use in primary care
settings. Primary Health Care Research& Deve-
lopment. 2019;20(e100):1-7. doi:10.1017/
S1463423619000343

11.Cesur B, Kocoglu G, Siimer H. Evaluation instru-
ment of nutrition literacy on adults (EINLA): A
validity and reliability study. Integr Food Nutr
Metab. 2015;2(3):174-177. doi:10.15761/
IFNM.1000114

12.WHO Expert Consultation. Appropriate body-
mass index for Asian populations and its implica-
tions for policy and intervention strategies. Lan-
cet. 2004;363(9403):157-163. doi:10.1016/S0140
-6736(03)15268-3

13.Michou M, Panagiotakos DB, Lionis C, Costarelli
V. Socioeconomic inequalities in relation to he-
alth and nutrition literacy in Greece. Int J Food
Sci Nutr. 2019;70(8):1007-1013.
doi:10.1080/09637486.2019.1593951

14.Zoellner JM, Hedrick VE, You W, et al. Effects
of a behavioral and health literacy intervention to

Tiirkan Akyol Giiner and Tug¢e Giinter

reduce sugar-sweetened beverages: A randomized
controlled trial. Int J Behav Nutr Phys Act.
2016;13(1):1-12. doi:10.1186/s12966-016-0362-1

15.0zdenk GD, Ozcebe LH. Nutrition literacy, die-
tary behaviours and related factors among univer-
sity personel. Turk J Public Health. 2018;16
(3):178-189. doi.org/10.20518/tjph.499902

16.Sorensen K, Van de Broucke S, Fullam J,et al.
Health literacy and public health: A systematic
review and integration of definitions and models.
BMC Public Health. 2012;12(1):1-13.
doi.org/10.1186/1471-2458-12-80

17. Aihara Y, Minai J. Barriers and catalysts of nutri-
tion literacy among elderly Japanese people. He-
alth Promot Int. 2011;26(4):421-431.
doi:10.1093/heapro/dar005

18.Dongel HE. Determination of the relationship
between nutrition literacy status and quality of
life of adult individuals: The case of Kiitahya.
Ankara Yildirirm Beyazit University, Department
of Nutrition and Dietetics, Master Thesis. Ankara,
Turkey. 2020.

19.Budak N, Ozer E, Koval1 S, Inceis N. The contri-
bution of having breakfast to the nutrition of stu-
dents and its effect on academic performance. J
Nutr and Diet. 2005;33(1):47-54.

20.Kupolati MD, Maclntyre UE, Gericke GJ, Bec-
ker, P. A contextual nutrition education program
improves nutrition knowledge and attitudes of
South African teachers and learners. Front Public
Health. 2019;7(258):1-12. doi:10.3389/
fpubh.2019.00258

21.Smith MG. Food or nutrition literacy? What con-
cept should guide home economics education.
International Journal of Home Economics. 2009;2
(1):48-64.

22.Guide to diagnosis, treatment and follow-up of
diabetes mellitus and complications 2019. http://
temd.org.tr/admin/uploads/
tbl kilavuz/201908190958542019tbl_kilavuzb48
da47363.pdf. Accessed January 15, 2021.

23.Gibbs HD, Ellerbeck EF, Gajewski B, Zhang, C,
Sullivan DK. The nutrition literacy assessment
instrument (NLit) is a valid and reliable measure
of nutrition literacy in adults with chronic disease.
J Nutr Educ Behav. 2018;50(3):247-257.
doi:10.1016/j.jneb.2017.10.008

24.Mearns GJ, Chepulis L, Britnell S, Skinner K.
Health and nutritional literacy of New Zealand
nursing students. Journal of Nursing Education.
2017;56(1):43-48. doi:10.3928/01484834-
20161219-09

25.American Diabetes Association (ADA). Stan-
dards of medical care in diabetes. Diabetes Care.
2008;31(Suppl 1):S12-54. doi.org/10.2337/dc08-
S012

26.Chetoui A, Kaoutar K, Elmoussaoui S, et al. Pre-

25



Arastirma Makalesi (Research Article)

valence and determinants of poor glycaemic cont-
rol: A cross-sectional study among Moroccan
type 2 diabetes patients. Int Health. 2020.
doi:10.1093/inthealth/ihz107

27.Afnuhazi R, Hendrawati H, Ahsan A, Andayani
RP, Purnamasari D. Accidental sampling study on
quality of life for diabetes mellitus patients and
family support system. Eksakta. 2021;22(1):54-
60. doi:10.24036/eksakta/vol22-iss1/260

28.Bilgin MS, Ozenc S, Sar1 O, Yesilkaya S, Aydo-
gan U, Koc B. A study on quality of life in pati-
ents with diabetes. J Clin Anal Med. 2015;6
(2):159-163. doi:10.4328/JCAM.2461

29.Boylu AA, Pacacioglu B. Quality of life and indi-
cators. Journal of Academic Researches and Stu-
dies. 2016;8(15):137-150.

30.Hashim SA, Barakatun-Nisak MY, Abu Saad H,
Ismail S, Hamdy O, Mansour AA. Association of
health literacy and nutritional status assessment
with glycemic control in adults with type 2 diabe-
tes mellitus. Nutrients. 2020;12(10):3152.
d0i:10.3390/nu12103152

Tiirkan Akyol Giiner and Tug¢e Giinter

26



OTJHS

Online Turkish Journal of Health Sciences

e-ISSN: 2459-1467

OTSBD

Online Tiirk Saghk Bilimleri Dergisi

Online Turkish Journal of Health Sciences 2022;7(1):27-31

Online Tiirk Saghk Bilimleri Dergisi 2022;7(1):27-31

Sezaryen Dogumlarda Tek Doz Spinal ve Kombine Spinal Epidural Anestezinin
Postoperatif Analjezi Kalitesinin Karsilastirilmasi

Comparison of Postoperative Analgesia Quality of Single Dose Spinal and Combined
Spinal Epidural Anesthesia in Cesarean Deliveries

'Fatih SAHIN, "Havva KOCAYIGIT, 'Fikret BAYAR, Ayca TAS TUNA

! Sakarya Universitesi Egitim ve Aragtirma Hastanesi Anesteziyoloji ve Reanimasyon Klinigi, Sakarya, Tiirkiye
% Sakarya Universitesi Tip Fakiiltesi Anesteziyoloji ve Reanimasyon Ana Bilim Dali, Sakarya, Tiirkiye

Fatih Sahin: https://orcid.org/0000-0002-8501-0675
Havva Kocayigit: https://orcid.org/0000-0002-8719-7031
Fikret Bayar: https://orcid.org/0000-0001-9953-4018
Ayga Tas Tuna: https://orcid.org/0000-0001-6764-2647

(074

Amag: Sezaryen dogum analjezisinde sik¢a kullanilan
intratekal morfin ve epidural morfinin analjezik etkilerinin
karsilastirilmasi amaglanmustir.

Materyal ve Metot: Hastalar tek doz spinal (TDS) ve
kombine spinal epidural (KSE) anestezi grubuna ayrildi.
TDS anestezide standart olarak 10 mg %0,5 hiperbarik
bupivakain, 10 pg fentanyl, 100 pg morfin, KSE’de ise
morfin eklenmeden subaraknoid araliga enjekte edildi.
KSE grubundaki hastalara 2. saat ve 24. saatte epidural
kateterden 3 mg morfin 10 mL hacimde uygulandi. Agr1
siddetinin hesaplanmasi i¢in visual analog skala (VAS)
kullanildi.

Bulgular: Calismaya toplam 144 hasta dahil edildi. 71
hastaya TDS, 73 hastaya ise KSE anestezi uygulandi.
VAS skorlarmin karsilastirilmasinda 2., 12. ve 48. saat
skorlarinda anlamli fark bulundu. 2.saat VAS skorunda
TDS anestezi grubunda daha diisiik VAS skoru mevcutken
12., 24., ve 48. saat VAS skorlarinda KSE anestezi gru-
bunda daha diisiik VAS skoru bulundu. )

Sonug: Her iki tedavide iyi analjezi sagladi. Ozellikle
mobilizasyon sonrasinda epidural analjezi uygulamasi
intratekal opioid kullanimma gore daha iyi sonuglar ver-
mektedir.

Anahtar Kelimeler: Kombine spinal epidural anestezi,
morfin, sezeryan dogum, spinal anestezi

ABSTRACT

Objective: It is aimed to compare the analgesic effects
of intrathecal morphine and epidural morphine, which are
frequently used in cesarean delivery analgesia.

Materials and Methods: Patients were divided into
single-dose spinal (SDS) and combined spinal epidural
(CSE) anesthesia groups. While 10mg 0.5% hyperbaric
bupivacaine, 10ug fentanyl, 100pg morphine were admin-
istered to SDS anesthesia group as standard, the aforemen-
tioned drugs without morphine were injected into the sub-
arachnoid space in CSE group. The patients in CSE group,
3mg morphine in a volume of 10mL was administered
through the epidural catheter at the 2nd and 24th hour.
Visual analog scale (VAS) was used to calculate pain
intensity.

Results: Total of 144 patients were included in the
study. It was observed that 71 patients were applied SDS
anesthesia and 73 patients were applied CSE anesthesia.
In the comparison of VAS scores, significant difference
was found in the scores at 2nd, 12th and 48th hours. While
the 2nd hour VAS score was lower in SDS anesthesia
group, 12th, 24th, and 48th hour VAS scores were lower
in CSE anesthesia group. The highest difference was
found in the 48th hour VAS scores.

Conclusion: Both treatments provided good analgesia.
Especially after mobilization, application of epidural anal-
gesia gives better results than intrathecal opioid use.
Keywords: Both treatments provided good analgesia.
Especially after mobilization, application of epidural anal-
gesia gives better results than intrathecal opioid use
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GIRIS

Tiirkiye’de sezaryen dogum orani 2017 yilinda %
53,1 oraninda olup, diinyada ilk sirada yer almakta-
dir." Sezaryen dogumlarin anestezi yonetiminde no-
roaksiyel uygulamalar oncelikli tercih edilen yon-
temlerdir.” Sezaryen dogumda uygulanabilen analje-
zik/anestezik teknikler cok cesitli olup; karmasik
dogumlar i¢in noéroaksiyal (yani spinal veya epidu-
ral) kateterin erken yerlestirilmesi, siirekli inflizyon
epidural analjezi, opioidlerle birlikte epidural lokal
anesteziklerin kullanimi, yiiksek veya diisiik kon-
santrasyonlarda lokal anestetik kullanimi, lokal
anestezikli veya lokal anesteziksiz tek enjeksiyonlu
spinal opioidler, kalem uglu spinal igneler, kombine
spinal epidural (KSE) analjezi ve hasta kontrollii
epidural analjezi (HKEA) gibi pek cok teknik uygu-
lanabilmektedir.® Bunlarin igerisinden intratekal
morfin, epidural morfin veya HKEA sezaryen do-
gum sonrasi analjezi tedavisinde en sik kullanilan
yontemlerdendir. Dichtwald ve ark.?yaptiklar ran-
domize kontrollii bir ¢alismada epidural ve spinal
uygulamalarda lokal anesteziklere ek olarak morfin
ve fentanil kullamimimin postoperatif analjezide ol-
duke¢a 6nemli oldugunu ve biyoyararlaniminin yiik-
sek oldugunu gostermislerdir. HKEA ve intratekal
morfinin birlikte kullaniminin tek basina intratekal
morfin kullanima goére postoperatif ilk 12 ve 24 saat-
te daha iyi analjezi sagladig1 gosterilmistir.” Analjezi
icin epidural kateter kullanildiginda ise opioid kulla-
nimt lokal anestezik kullanimini azaltip analjezi ka-
litesini artirmaktadir.’ Otao ve arkadaslari sadece
lokal anestezik ile tek doz spinal (TDS) anestezi ve
degisen dozlarda opiodli TDS anestezi uygulanan
hastalarin postoperatif HKEA kullanimlarini karsi-
lastirmiglardir. Sadece lokal anestezik ile TDS anes-
tezi uygulanan hastalarla degisen dozlarda opioidli
TDS anestezi uygulanan hastalara gére anlamli dere-
cede yitksek HKEA kullanimi bildirilmistir.® Diisiik
doz lokal anestezik ve opioid kullanilan TDS aneste-

Tablo 1. Demografik veriler.
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zi ve KSE anestezinin, tek doz spinal anestezi uygu-
lamasina gore daha diisiik yan etki insidans1 olustur-
dugu da gosterilmistir.”

Bu calismanin primer amaci sezaryen dogumdan
sonraki ilk 48 saat igerisinde TDS ve KSE anestezi
uygulanmis hastalarin postoperatif analjezi etkileri-
nin karsilastirilmasi ve degerlendirilmesidir. Sekon-
der amaci ise uygulanan iki teknik arasinda gelisen
komplikasyon oraninin karsilastirilmasidir.

MATERYAL VE METOT

Calismamin Etik Yonii: Sakarya Universitesi Tip
Fakiiltesi yerel etik kurul onay1 (Tarih: 29/01/2021,
karar no: 6050-28) alindiktan sonra Sakarya Univer-
sitesi Egitim ve Arastirma Hastanesi’nde Mart 2020
- Aralik 2020 tarihleri arasinda sezaryen dogum yap-
mis olan, TDS ve KSE anestezi uygulanan hastalarin
dosya verileri kullanildi. Hasta verileri hastanenin
elektronik veri programi Karmed, Kardelen Yazilim
(Kardelen Software, Mersin, Tiirkiye)’dan elde edil-
di. Calisma Helsinki bildirgesine uygun olarak ya-
pildi.

BULGULAR

Caligmaya sezaryen dogum uygulanmis toplam 144
hasta dahil edildi. 71 hastaya TDS anestezi uygula-
nirken, 73 hastaya ise KSE anestezi uygulandigi
gdzlendi. Hastalarm yas, boy, kilo ve VKI degerleri
iki grup arasinda karsilastirildiginda gruplar arasinda
anlamli bir fark bulunamadi (Tablo 1).

Iki grubun VAS skorlarmin karsilastirilmasinda 2.,
12. ve 48. saat skorlarinda anlamli fark bulundu (p
degeri sirasiyla; <0,001, <0,006, <0,001). 2.saat
VAS skorunda TDS anestezi grubunda daha diisiik
VAS skoru mevcutken 12., 24., ve 48. saat VAS
skorlarinda KSE anestezi grubunda daha diisiik VAS
skoru bulundu. En yiiksek fark 48. saat VAS skorla-
rinda mevcuttu (p<0,01) (Grafik 1) (Tablo 2).

Tek Doz Spinal Anestezi Kombine Spinal Epidural Aneste- | p
(n=71) zi (n=73)
Yas (y1l) 29,8+6,6 29,845,6 0,965
Boy (cm) 163,2+12,5 162,2+3,7 0,517
Viicut Agirhg (kg) 7955125 76,2£10,1 0,095
VKI 30,0+4.9 28,0+3.5 0,141

Student-t Testi kullanilmustir; Ortalama + SD; VKi: Viicut Kitle indeksi (kilo/boy?); cm: Santimetre; kg: Kilogram.

Tablo 2. Tek doz spinal anestezi ve kombine spinal epidural anestezi grubunun VAS Skorlar1 agisindan

karsilagtirilmast.
VAS Skorlari Tek Doz Spinal Anestezi Kombine Spinal Epidural Anestezi
(n=71) (n=73) p
2. saat 2[1-2] 2 [2-2] <0,01*
12. saat 5 [4-5,5] 4[4-5] 0,006*
24. saat 4 [4-5] 4 [4-5] 0,077
48. saat 5 [4-6] 4[3-5] <0,01*

Mann-Whitney U test kullanilmistir; Median [IQR]; VAS: Visual Analog Skala; *: p<0.05. 28
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Grafik 1. VAS skorlarinin 48 saatlik takibi.

KSE anestezisi uygulanmig olan 1 hastada thouy
ignesi ile dural ponksiyon gozlenmis fakat hastanin
postspinal bas agrisi olmamistir. 5 hastada postspi-
nal bas agris1 gelismis olup bu hastalar TDS anestezi
uygulanan hastalardi. Postspinal bag agrist gelisen 5
hastanin 4’iinde medikal tedavi (hidrasyon, amino-
kardol ve kafein) yeterli olurken 1 hastanin sikayet-
lerinin devam etmesi iizerine epidural kan yamasi
uygulandi. TDS anestezi uygulanan hastalarda bas
agris1 daha fazla gozlenirken KSE anestezi uygula-
nan hastalarda omuz agrisi, gaz sancisi ve kasinti

Tablo 3. Komplikasyonlar.

sikayetinin daha fazla oldugu gozlemlendi. Tim
komplikasyonlar degerlendirildiginde ise gruplar
arasinda anlamli fark bulunmadi (p=0,067) (Tablo
3).

TARTISMA VE SONUC

Caligmamizda sezaryen dogum sonrasinda agrinin
erken saat degerlendirmesinde TDS anestezi uygula-
nan hastalarda daha iyi postoperatif analjezi saglan-
dig1 ve sonraki takiplerinde ise KSE anestezi uygu-
lananlarda postoperatif epidural kateterden uygula-

Tek Doz Spinal Anestezi Kombine Spinal Epidural Anestezi p
n=71) (n=73)
Post-spinal bas agrisi 5 (7,04 %) - 0,067
Omuz agrisi 1 (1,41 %) 3 (4,11 %)
Gaz sancisi 1 (1,41 %) 2 (2,74 %)
Kasinti - 4 (5,48 %)

Ki-kare Test; n (%).
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nan opioid tedavisinin ge¢ donemde daha iyi analjezi
saglayarak daha diisiik VAS skorlar1 sagladigi goz-
lendi.

Sezaryen dogum sonrasi analjezinin noroaksiyel
yoldan saglanmasi igin genellikle epidural kateter
araciliiyla siirekli opioid ve lokal anestezik uygula-
masi veya intratekal opioid uygulamasi kullanilmak-
tadir.*® Bizim klinigimizde rutin olarak sezaryen
dogum analjezisinde KSE anestezi ve sonrasinda
epidural kateterden aralikli opioid enjeksiyonu veya
lokal anestezige morfin ve fentanil eklenerek TDS
anestezi uygulamasi kullanilmaktadir.

Postoperatif analjezi i¢in intratekal ve epidural opi-
oid kullaniminin hangisinin daha iistiin olduguyla
ilgili farkli goriisler meveuttur.>>'* Kaufner ve ark.”
179 hasta iizerinde yaptiklar1 prospektif randomize
kotrollii ¢alismada postoperatif 6. saatte dinlenme
sirasinda intratekal morfin ile TDS anestezi yapilan
hastalarda, sadece epidural yol ile analjezi saglanan
hastalara gore VAS skorlarmin anlamli derecede
diisiik oldugunu gostermislerdir. Mobilizasyon son-
rasinda ise 6., 24. ve 48. saatte intratekal morfin
uygulanan hasta grubunda epidural analjezi uygula-
nan hastalara gore anlamli derecede daha diisiik
VAS skorlar1 oldugunu bildirmislerdir. Bu ¢aligmaya
gore intratekal morfin uygulamasi epidural uygula-
maya gore daha basarili analjezik etki olusturdugu
bildirilmistir. Zit bir goriis olarak ise bagka bir ran-
domize kontrollii ¢aligmada intratekal ve epidural
morfin analjezisi karsilagtirilmis ve dinlenim sirasin-
da ilk 21 saatte aralarinda anlamli bir fark buluna-
mamustir. Hareket basladiginda ise epidural morfin
uygulananlarin intratekal morfin uygulananlara gore
daha diisiik VAS skorlarina sahip oldugu gézlenmis-
tir. VAS skorlar1 arasinda fark saptanmasina ragmen
tiim hastalarin %90’1nda tatmin edici bir agr1 tedavi-
si saglandig1 bildirilmistir.'” Bizim ¢alismamizda ise
VAS skoru ortalamalarinin TDS anestezi uygulanan-
larda ortalama 2 ile 5 arasinda, KSE uygulananlarda
ise ortalama 2 ile 4 arasinda oldugu gozlendi. Yuka-
ridaki ¢aligmalarda goriildiigii tizere intratekal mor-
fin uygulamasinin epidural analjeziye {istiin oldugu
gosterildigi gibi tam tersinin oldugu durumlarda
goriilmektedir. Bu farkliligin olusmasindaki en
onemli sebebin farkli caligma metadolojileri ve 6zel-
likle epidural analjezi sirasinda kullanilan ilaglarin
farkli doz ve ¢esitlilikte olmasindan kaynaklandigini
disiinmekteyiz. Bizim ¢calismamizda ise postoperatif
ilk saatlerde tipki Kaufner ve ark.” yaptiklari calis-
maya benzer sekilde postoperatif 2. saatte dinlenim
strasinda intratekal morfin ile TDS anestezi uygula-
digimiz hastalarimizda VAS skoru anlamli derecede
diistiktii. Hareket basladiktan sonra ise 6zellikle 24
ve 48. saateki VAS skoru KSE grubunda Sarvelo ve
ark.'” caligmalarinda gosterdigi gibi anlamli olarak
daha diisiiktii. Hastalar hareket etmeye basladiktan
sonra 12. saatte ise VAS skorlar1 arasinda anlaml
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bir fark bulunamadi. Bu durum bize dzellikle hare-
ket baslayana kadar postoperatif ilk saatlerde intrate-
kal morfin uygulamasinin, hareket basladiktan sonra
ise postoperatif siire uzadikga epidural analjezik
uygulamasinin daha iyi analjezi sagladigini gosterdi.
Noroaksiyel analjezinin etkisinin ve siiresinin uzatil-
masi i¢in kullanilan farkli adjuvan opioid ilaglarin
yan etkileri de olabilmektedir. Yapilan ¢aligmalarda
epidural yolla saglanan analjezi ile alt ekstremite
uyusuklugu ve zayiflig1 insidansinin az oldugu; int-
ratekal yolla saglanan analjezinin hizli sekilde bagla-
dig1, etkin bir analjezi sagladig: fakat yiiksek bulanti
kusma insidansina neden oldugu bildirilmistir.'"""?
Sarvela ve ark.'” postoperatif bulanti1 veya kusmay1
intratekal 100 pg morfin uygulanan hastalarmn %
16’sinda, epidural morfin uygulananlarin %26'sinda
ve intratekal 200 pg morfin kullanilan hastalarin ise
%?28'inde meydana geldigini gostermislerdir; ameli-
yat sonrasi 3. saatte epidural grubunda daha az ka-
sint1 goriiliirken, 24. saatte intratekal 200 pug uygula-
nanda daha ¢ok kasinti olustugu gosterilmistir. Bi-
zim ¢aligmamizda ise kasint1 sikayeti sadece epidu-
ral analjezi uygulanan hastalarin %S5,5’inde goriil-
miigtiir. Bu bize kasinti sebebinin epidural kateter-
den uygulanan morfin oldugunu diisiindiirmiistir.
Farkli caligmalarda 27 gauge quinke igne ile TDS
anestezi uygulanan hastalarda %3,8 oraninda, 25
gauge quinke igne ile ise %8,3 oraninda KSE anes-
tezi uygulanan hastalarda ise %]1,34 oraninda
postspinal bas agrisi gelistigi gosterilmis.'*". Bizim
caligmamizda da benzer sekilde TDS anestezi sonra-
sinda %7 oraninda postspinal bas agrisi1 gelisti. Epi-
dural igne yerlestirilirken bir hastada dural delinme
yaganmasina ragmen bas agrisi gelismedi. KSE gru-
bunda uyguladigimiz epidural enjeksiyonlarin
postspinal bas agrisi gelisimini azalttigini diisiin-
mekteyiz.

Intratekal morfin uygulamasinda ciddi komlikasyon-
larindan birinin solunum depresyonu oldugu goste-
rilmistir.'® Bizim ¢alismamizda her iki grupta da
kullanilan morfin dozunun diisiik olmasindan dolay1
herhangi bir solunum depresyonu olgusu gelisme-
mistir. TDS anestezi sonrasinda %?26,6 oraninda,
genel anestezi sonrasinda ise %43,9 omuz agrisi
oldugu gosterilmistir.'” Bizim ¢alismamizda ise %
2,8 oraninda omuz agris1 gelistigi goriildii. Literatiire
gore omuz agrisinda bu kadar fark ¢ikmasinin en
onemli sebebi VAS 4 iizeri oldugunda kurtarici anal-
jezik olarak parasetamol kullanilmasi ve bu agrinin
hastalarda rahatsizlik vermemesidir.

Sonug olarak hem intratekal morfin hem de epidural
morfin sezaryen dogum analjezisinde basarili sonug-
lar saglamaktadir. Mobilizasyonun ardindan 6zellik-
le epidural analjezi uygulamasi intratekal opioid
kullanimina gore daha iyi sonuglar vermektedir.
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(074

Amag: Kiiresel bir pandemiye neden olan koronaviriis
hastalig1 2019 (COVID-19), milyonlarca insanin enfekte
olmasina ve bir¢ok insanin 6lmesine neden oldu. Bu ¢alis-
mada rutin olarak degerlendirilen klinik ve laboratuvar
degerlerinin COVID-19 hastalig1 olan hastalarin mortalite-
sini tahmin edip edemeyecegini arastirmay1 amagladik.
Materyal ve Metot: Calismamizda COVID 19 tanisi ile
genel yogun bakim iinitesinde yatirilan 89 hastanin rutin
laboratuvar parametreleri retrospektif olarak incelendi.
Sistemik inflamasyonun agregat indeksi (AISI) ve diger
infalamatuar degerler COVID-19 polimeraz zincir reaksi-
yonu testi pozitif olan ve akciger tomografisinde buzlu
cam opasitesi olan hastalarda yapilan kan testlerinden
hesaplandi. Hastalar yogun bakim takiplerinde olenler
(sag kalamayanlar) ve taburcu olanlar (sag kalanlar) ola-
rak iki gruba ayrildi.

Bulgular: Calismamizda takipte olen 48 hastada AISI,
diger inflamatuar parametreler, ferritin, troponin I, d-
dimer ve prokalsitonin gibi biyokimyasal paramtereler
taburcu edilen hastalardan anlamli derecede yiiksekti.
Hipertansiyon ve daha yiiksek AISI ve ferritin seviyeleri,
Cox regresyon analizinde azalmis sagkalim ile istatistiksel
olarak iliskiliydi (Sirasiyla: Risk orani (RO)=3,176;%95
Giiven aralig1 (GA), 1,122-8,991,P=0,03, RO=1,114; %95
GA, 1,060-1,348, P=0,042 ve RO=1,072;95% GA,1,014-
1,242, P=0,011).

Sonug: Kan testlerinden elde edilen inflamasyon in-
deksleri ile ferritin gibi akut faz reaktanlari, yogun bakim
takiplerinde COVID-19'lu hastalarda tedavi stratejisini ve
risk siniflandirmasini planlamada bize yol gosterebilir.
Anahtar Kelimeler: inflamasyon, kan parametreleri,
koronaviriis 2019 hastaligi, pandemi

ABSTRACT

Objective: Causing a global pandemic, the coronavirus
disease 2019 (COVID-19) has caused millions of people
to become infected and many more to die. In this study we
aimed to investigate whether routinely evaluated clinical
and laboratory values can predict the mortality of patients
with COVID-19 disease.

Materials and Methods: In our study, routine labora-
tory parameters of 89 patients hospitalized in the general
intensive care unit with the diagnosis of COVID 19 were
retrospectively analyzed. The aggregate index of systemic
inflammation (AISI) and other inflamatuar values were
calculated from blood tests in patients with positive
COVID-19 polymerase chain reaction test and with
ground-glass opacity on lung tomography. Patients were
divided into two groups as those who died (non-survivors)
and those who were discharged (survivors) during the
intensive care follow-ups.

Results: In our study, in 48 patients who died during
follow-up, the indexes of AISI, other inflamatuar parama-
ters and the biochemical parameters such as troponin I, d-
dimer, ferritin and procalcitonin were significantly higher
than in discharged patients. Hypertension and higher AISI
and ferritin levels were statistically associated with re-
duced survival in Cox regression analysis (Hazard ration
(HR): 3.176; 95% Confident interval (CI): 1.122-8.991,
p=0.03, HR: 1.114; 95% CI: 1.060-1.348, p=0.042,
HR=1.072;95% CI: 1.014-1.242, p=0.011, respectively.
Conclusion: Inflammation indexes derived from blood
tests and acute phase reactants such as ferritin can guide
us in planning the treatment strategy and risk stratification
in patients with COVID-19 in intensive care follow-ups.
Keywords: Blood parameters, coronavirus 2019 dis-
ease, inflammation, pandemic
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INTRODUCTION

The Coronavirus disease 2019 (COVID-19) outb-
reak, which caused the death of 2.2 million patients
by infecting 100 million people worldwide, was first
identified as pneumonia of unknown origin in Wu-
han, China. ' In June 2020, the outbreak reported in
Japan then spread to Europe and America. The dise-
ase has been declared as a global pandemic by the
world health organization(WHO). Severe Acute
Respiratory Syndrome Coronavirus-2 (SARS-CoV-
2), the pathogen of coronavirus disease 2019
(COVID-19), severe acute respiratory syndrome-
CoV (SARS-CoV), and Middle East Respiratory
Syndrome-CoV (MERS-CoV), are viruses, that be-
long to the B genus CoV family.” Although most
people have mild symptoms, it can cause acute res-
piratory distress syndrome (ARDS) in some pati-
ents.’

COVID-19 can cause cytokine storms, multi-organ
failure, sepsis, and thrombosis. Long-term damage
has been observed in organs, especially the lungs
and heart. Despite having gone through the acute
phase of the disease, many patients continue to expe-
rience various effects for months.* The severity of
the disease in patients with COVID-19 is evaluated
as mild, moderate, and severe according to the labo-
ratory tests, clinical symptoms, and the level of in-
volvement in the lung tomography. While the majo-
rity of patients (average 81%) have mild or moderate
symptoms, such as subfebrile fever and cough,
twenty percent of them have to be followed up in the
intensive care unit.’ The mortality rate of intensive
care units is around 61.5%.° There is a need for
inexpensive, useful biomarkers that can determine
the severity of the disease in early diagnosis and
help early aggressive treatment. Routine blood
analysis, which is easily studied in all kinds of hos-
pital conditions, can guide us in the diagnosis and
treatment of the inflammatory process.®

Complete blood analysis can easily give us informa-
tion about the number and structure of defense cells
such as lymphocytes, neutrophils, and monocytes.
Furthermore, combined ratios of these parameters
can be useful for diagnosis, treatment, and risk stra-
tification. In several studies.’ It has been determined
that the neutrophil to lymphocyte ratio (NLR), deri-
ved NLR (dNLR), platelet to lymphocyte ratio
(PLR), monocyte to lymphocyte ratio (MLR), and
systemic inflammation response index (SIRI) were
useful for the diagnosis and severity assessment of
COVID-19.*”

In our study, we examined the value of parameters
such as ferritin, procalcitonin, and troponin I in pre-
dicting prognosis in intensive care patients, in addi-
tion to these indexes.

Cihan Aydin et al.

MATERIALS AND METHODS

Patients hospitalized in Faculty of Medicine, Tekir-
dag Namik Kemal University anesthesia intensive
care unit (ICU) with the diagnosis of covid 19
between 1 November 2020 and 30 January 2021
were included in our study retrospectively. The
study was carried out under the Helsinki declaration
and was approved by Tekirdag Namik Kemal Uni-
versity hospital ethics committee (Date: 27/04/2021,
decision no: 2021.107.04.02). In all patients, the
diagnosis of COVID-19 disease was made by evalu-
ating reverse transcription-polymerase chain reac-
tion test (PCR) and lung tomographies. Intubated
patients admitted to the ICU and patients with criti-
cal disease, malignancy, known systemic inflamma-
tory disease, and serum creatinine values above 2
mg/dL were excluded from the study. For all our
patients hospitalized in the intensive care unit with
the diagnosis of COVID-19; ceftriaxone 1x2 grams
intravenous, clarithromycin 2x500 milligrams intra-
venous, enoxaparin 2x0.6 cc subcutaneous, 3x300
milligrams intravenous acetylcysteine, 1x 500 mg
ascorbic acid intravenously were given.

Then, a 2x600 mg oral loading dose of favipiravir,
2x1600 mg oral continued. 6 milligrams of dexamet-
hasone intravenously was added to the treatment of
patients with severe respiratory distress. Tocilizu-
mab 400 milligrams intravenously was given to 3
patients in the non-survivor group, and immune
plasma was given to one patient in the survivor
group and two patients in the non-survivor group.
The demographic clinical characteristics and labora-
tory results of the patients were obtained from the
electronic database of our hospital. Systemic inflam-
mation indexes, respectively; NLR (neutrophil/
lymphocyte ratio), dNLR (neutrophils/(white blood
cells -neutrophils)), PLR (platelet/lymphocyte ratio),
MLR  (monocyte/lymphocyte  ratio), SIRI
((neutrophils xmonocytes)/lymphocytes), systemic
immune inflammation index(SI) ((neutrophils
xplatelets)/lymphocytes) and aggregate index of
systemic inflammation (AISI) ((neutrophilsx mo-
nocytesxplatelets)/lymphocytes), LCR
((lymphocyte/C reactive protein (CRP) ratio)) were
calculated from whole blood assays. The patients
were divided into two groups as those who died(non
-Survivors) and those who were discharged
(survivors) during the intensive care follow-ups.
Discharge criteria for patients were: (i) absence of
fever for at least 3 days; (ii) signs of improvement
on chest computed tomography scan or X-ray; (iii)
the presence of two consecutive negative PCR tests
performed at least 24 hours apart.

Blood parameters of the patients were measured
from blood samples obtained from antecubital veins
during ICU hospitalization. Whole blood counts
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were performed with an automated whole blood
analyzer, and biochemical values were measured
with an automatic device. Systemic inflammation
indexes were calculated.

Statistical Analysis: SPSS for W¥idows Vers¥n
22.0 (SPSS Inc., IL, USA) was used for all statistical
analysis. Continuous variables with normal distrubu-
tion were expressed as meantstandard deviation
(SD) and categorical variables were expressed as a
percentage. Non-normally distributed data were
expressed as median and IQR (interquartile range).
Descriptive analysis was performed for categorical
data. Independent samples T-test was performed for
data conforming to a normal distribution, and Mann-
Whitney U test was used for data not compatible
with a normal distribution. Whether the parameters
conformed to the normal distribution was evaluated
with the Kolmogorov Smirnov test. Differences
between categorical variables were appropriately
evaluated by the Fisher test or chi-square test. Recei-
ver operating characteristics (ROC) curve analysis
was performed to estimate optimal cut-off values of
inflammation indexes. Cox regression analysis was
used for hazard ratios of the indexes and other para-
meters. P <0.05 was considered statistically signifi-
cant.

Cihan Aydin et al.

RESULTS

A total of 89 (54 men and 35 women) patients who
were hospitalized in the ICU and diagnosed with
COVID-19 by PCR test and lung tomography were
included in the study (Table 1). The median age was
68 (IQR:28-93) years. Forty-one (46%) patients we-
re discharged alive. The remaining 48 (53.9%) pati-
ents died during the intensive care follow-up. Most
of the patients hospitalized in the intensive care unit
had an accompanying chronic disease. Sixty (67.4%)
of the patients had a history of hypertension. 37
(41.5%)of the patients were diabetic. Of the 89 pati-
ents, 22 (24.7%) had coronary artery disease, 9
(10.1%) had cerebrovascular disease, 17 (19.1%)
had heart failure, and 15 (16.8%) had respiratory
disease, respectively. The median hospitalization
duration was 4 (1-26) days. The non-survivor group
was older, although there was no statistically signifi-
cant difference in age. (70 years, IQR: 41-93 years
vs 66 years, IQR: 28-88 years p=0.052).When we
look at the demographic characteristics of the pati-
ents, there was no difference between the two groups
in terms of heart failure, diabetes, coronary artery
disease, cerebrovascular disease, age, and gender
distribution (Table 1).

Table 1. Demographic, clinical, and hematological features of COVID-19 survivors and non-survivors.

Variables All Patients Survivors Non- Survivors

(n=89) (n=41) (n=48) P-value
Age(Years) 68 (28-93) 66 (28-88) 70 (41-93) 0.052
Gender(F/M) 35/54 20/21 15/33 0.09
Hospital stay(days) 4(1-26) 4(1-19) 4(1-26) 0.87
Respiratory Disease 74/15 34/7 40/8 0.95
(No/Yes)
Diabetes(No/Yes) 52/37 25/16 27/21 0.65
Cerebrovascular disease | 80/9 36/5 44/4 0.54
(No/Yes)
Cardiovascular disease(No/ | 67/22 31/10 36/12 0.94
Yes)
Heart Failure 72/17 32/9 40/8 0.52
Hypertension(No/Yes) 29/60 13/28 16/32 0.87
Whe(x107) 12.9(0.79-36.7) 12(1-24) 14.67(4-37) <0.001
Monocytes(x10”) 0.781(0.12-23) 0.56(0.1-1) 0.82(0.12-23) <0.001
Neutrophils(x10”) 10.5(0.32-32.5) 8.8(0.32-20) 12.39(4-33) <0.001
Platelets(x10°) 200(16-776) 173(100-334) 225.5(16-776) 0.029
Lymphocytes(x10’) 0.8(0.15-6.53) 0.9(0.2-2.2) 0.63(0,15-6,5) 0.051
CRP (mg/L) 120(1.97-476) 82.04(2-338) 150.5(4-476) 0.004
D-dimer(mg/L) 2.17(0.19-35.2) 1.78(0.19-35) 2.37(0.19-35) 0.043
Fibrinogen(mg/dl) 407(56.1-935) 397.3(150-935) 421(56-900) 0.62
Ferritin(ng/ml) 730(25.3-72852) 361.7(25-6260) 1906(74-72852) <0.001
Procalcitonin(ng/ml) 0.44(0.02-10.95) 0.18(0.02-5) 0.71(0.18-11) <0.001
Troponin I(ng/l) 25(3-1100) 17(3-1100) 32.5(5-437) 0.007
AST (IU/L) 39(8-1459) 23(8-106) 78.5(24-1459) <0.001
ALT (IU/L) 34(6-869) 23(9-128) 43(6-869) 0.003
INR 1.23(0.87-10,9) 1.13(1-10.9) 1.3(1-3) <0.001

F;Female, M;Male, Wbc: White blood cell, CRP: C reactive protein, AST: Aspartate aminotransferase ALT: Alanine aminotransferase,
INR: International normalized ratio. All continuous variables are reported as medians and interquartile ranges.
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When we look at the cell rates in complete blood
count, in the non survivor group, white blood cells
(WBC,) monocytes, neutrophils, platelets were hig-
her, WBC WBC (median 12x10° L, IQR: (1-24) vs
14.67x10° L, IQR: (4-37) p < 0.001), monocytes
(median 0.82x10° L, IQR: (0.12-23) vs 0.56x10° L,
IQR: (0.1- 1) p < 0.001), neutrophils median
12.39x10° L, IQR: (4-33) vs 8.8x10° L, IQR: (0.32-
20) p < 0.001), platelets (median 173x10° L IQR:
(100-334) vs 225.5x10° L, IQR: (16-776) p = 0.029)
respectively (Table 1).

Although lymphocyte counts were low in the non
survivor group, it was not statistically significant
(median 0.63x10° L, IQR: (0.15-6.5) vs 0,9x10° L
(0.2-2.2), IQR: (0.2-2.2) p=0.051). The ratios of
acute phase reactants such as CRP, ferritin were
significantly higher in the non survivor group. CRP
(median 150.5 mg/L, IQR: (4-476) vs 82.04 mg/L,
IQR: (2-338), p=0.004), ferritin (median 1906 ng/ml
IQR: (74-72852) vs 361.7 ng/ml, IQR:(25-6260),
p<0.001). Likewise, procalcitonin levels, an inflam-
mation marker, were higher in the non-survivor

Table 2. Inflamation indexes of COVID-19 patients.
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group (median 0,71(ng/ml) IQR: (0.18-11) vs 0.18
(ng/ml) (0.02-5) ,p=0.000). D dimer levels were
statistically higher in non-survivor group (median
2.37(mg/L) IQR:(0.19-35) vs 1.78(mg/L) IQR: (0.19
-35) p=0.043) (Table 1).

When we look at the inflammation indexes derived
from complete blood tests, it was found to be signi-
ficantly higher in the non-survivor group (SII, AISI,
MLR, NLR, PLR, SIRI, LCR, dNLR) p<0.001,
p<0.001, p<0.001, p<0.001, p<0.001, p<0.001,
p=0.004, p<0.001, respectively) (Table 2).

The roc analyzes cut—off values for survival for each
inflammatory index were as follows; AISI, 1318.12;
dNLR, 6.03; MLR, 0.76; NLR, 16.82; PLR, 250.4;
SII, 2189.55; SIRI, 7,43. ROC curve analysis cut—
off values for troponin I and ferritin parameters rela-
ted to survival were; 24.5 and 707.8 respectively
(Table 3).The values of area under the curve (AUC)
were 0.922 (0.859-0.984) for AISI, 0.737(0.635-
0.839) for dNLR, 0.903(0.838-0.967) for MLR, 0.93
(0.877-0.984) for NLR, 0.757 (0.655-0.860) for
PLR, 0.922 (0.859-0.984) for SII, 0.946 (0.902-
0.990) for SIRI (Table 3).

Indexes Survivors Non- Survivors P value
SII 1472.5(126-2811) 3963(296-24413) <0.001
AISI 831.08(15.13-1590) 3235(1167-20261) <0.001
MLR 0.5(0.15-1.15) 1.16(0.32-18.42) <0.001
NLR 8.48(0.97-19.2) 16.8(9-56.9) <0.001
PLR 164.2(71.43-609.52) 360.17(10.46-1616) <0.001
SIRI 4.1(0.12-12.06) 14.5(3.47-426.3) <0.001
LCR 0.017(0.01-048) 0.0047(0.0007-0.25) 0.004
dNLR 4.5(0.68-11.14) 7(1.63-26.91) <0.001

AISIL: Aggregate index of systemic inflammation, COVID-19: Coronavirus disease 2019; dNLR: derived neutrophil to lymphocyte ratio,

MLR: monocyte to lymphocyte ratio; NLR: neutrophil to lymphocyte ratio, PLR: platelet to lymphocyte ratio, SII: systemic immune-

inflammation index, SIRI: systemic inflammation response index, LCR: lymphocyte to C-reactive protein ratio. All variables are reported

Table 3. ROC curves and prognostic accuracy of inflammation indexes and biochemical parameters.

AUC 95% CI P Value Cut off Sensitivity(%) Specificity(%)

SII 0.922 (0.859-0.984) <0.001 2189.55 85.4 85.4
SIRI 0.946 (0.902-0.990) <0.001 7.43 87.5 87.8
NLR 0.93 (0.877-0.984) <0.001 16.82 50 50

dNLR 0.737 (0.635-0.839) <0.001 6.03 62.5 63.4
MLR 0.903 | (0.838-0.967) <0.001 0.76 83.3 82.9
PLR 0.757 (0.655-0.860) <0.001 250.4 72.9 73.2
AISI 0.992 (0.981-1.000) <0.001 1318.12 93.8 92.7
TroponinI | 0.667 (0.550-0.784) 0.007 24.5 60.4 61

Ferritin 0.841 (0.757-0.926) <0.001 707.8 75 75.6

AISI: Aggregate index of systemic inflammation, dNLR: derived neutrophil to lymphocyte ratio, MLR: monocyte to lymphocyte ratio;

NLR: neutrophil to lymphocyte ratio, PLR: platelet to lymphocyte ratio, SII: systemic immune-inflammation index, SIRI: systemic inflam-

mation response index
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Hypertension and higher AISI and ferritin levels
were statistically associated with reduced survival in
Cox regression analysis (Hazard ration (HR)=3.176;
95% Confident interval (CI), 1.122-8.991, p=0.03,
HR=1.114; 95% CI, 1.060-1.348, P=0,042,
HR=1.072; 95% CI1,1.014-1.242, p=0.011, respecti-
vely) (Table 4).

DISCUSSION AND CONCLUSION

The COVID-19 pandemic, which affects all huma-
nity, has caused many problems in the fields of eco-
nomy, social and health in the world, and the spread
of the new mutant form seen in England, America,
and South Africa while vaccination studies continue,
worries all humanity. Furthermore, many questions
about whether we will be able to keep ahead of futu-
re variants of COVID-19, which will certainly arise.®
Vaccination, early diagnosis, and treatment are im-
portant to cope with this urgent problem. COVID-19
(RNA virus,) and its mutants can mutate faster than
DNA viruses. Such new mutations could make
them more deadly, more transmissible, or both.’ It
makes it difficult to immunize people against the
new mutant virus with the vaccine. We planned our
study for predicting mortality and directing treat-
ment. Our study adds new ones to the inflammation
markers in COVID-19.

In studies performed, a decrease in peripheral T cell
subsets is frequently observed in patients with seve-
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re acute respiratory syndrome(SARS). In healed
patients, peripheral T Cell subsets were found to
normalize rapidly; this can be used as a diagnostic
tool for SARS.'” SARS-CoV-2 disrupts the immune
system, causing an uncontrollable immune response
in the body. Lymphopenia, lymphocyte activation
and dysfunction, granulocyte and monocyte abnor-
malities are seen in these patients. There are high
cytokine levels and an increase in immunoglobulin.
Patients with severe COVID-19 are more likely to
show lymphopenia on admission, indicating an im-
portant predictor for severe patients.'"'> Although
there was a significant decrease in the number of
CD4 + T, CD8 + T, NK, and B cells, there was a
greater decrease in the number of CD8 + T cells in
severe cases than in mild ones.'*"'

Therefore, these data show that lymphopenia, or
inflammatory markers to be derived, can be used as
an indicator of disease severity and prognosis in
patients with COVID-19. An extreme increase in
inflammatory cytokines is seen in severe cases. In
this cytokine storm, there is an increase in cytokines
such as IL-1B, IL-2, IL-6, IL-7, IL-8, IL-10, granu-
locyte-colony stimulating factor (G-CSF), granu-
locyte macrophage-colony stimulating factor (GM-
CSF), interferon-inducible protein-10 (IP10), mo-
nocyte chemotactic protein 1 (MCP1), macrophage
inflammation protein-1a, IFN-y, and TNF-a. In par-
ticular, IL-1pB, IL-6, and IL-10 are the three most

Table 4. Hazard ratios of the indexes and other parameters obtained by Cox regression analysis.

HR 95% CI1 P value
Diabetes Mellitus 0.750 0.293-1.918 0.548
Cerebrovascular disease 0.657 0.138-3.123 0.597
Cardiovascular disease 1.897 0.685-5.257 0.218
Heart Failure 0.363 0.112-1.178 0.092
Hypertension 3.176 1.122-8.991 0.030
Respiratory Disease 1.455 0.531-3.987 0.465
Gender (Male) 0.866 0.371-2.019 0.739
Age 1.029 0.999-1.061 0.059
CRP (mg/L) 1.002 0.997-1.006 0.438
D-dimer(mg/L) 1.012 0.973-1.053 0.545
Ferritin(ng/ml) 1.072 1.014-1.242 0.011
Procalcitonin(ng/ml) 1.099 0.943-1.279 0.226
Troponin I(ng/l) 1.002 0.998-1.005 0.330
SII 1.000 0.999-1.000 0.249
AISI 1.114 1.060-1.348 0.042
MLR 0.679 0.314-1.468 0.326
NLR 1.046 0.997-1.098 0.069
PLR 1.003 0.999-1.006 0.172
SIRI 1.014 0.988-1.041 0.299
dNLR 0.965 0.874-1.065 0.476

AISI: Aggregate index of systemic inflammation, CI: confidence interval, COVID-19: coronavirus disease 2019, CRP: C-reactive protein,

dNLR: derived neutrophil to lymphocyte ratio, HR: hazard ratio, MLR: monocyte to lymphocyte ratio, NLR: neutrophil to lymphocyte

ratio, PLR: Platelet to lymphocyte ratio, SII: systemic immune-inflammation index, SIRI: systemic inflammation response index.
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elevated cytokines in severe cases.'”'® CD4 + T cells
infected with covid 19 transforms into pathogenic T
helper (Th) 1 cell and secrete GM-CSF, IL-6. This
situation stimulates CD14 + CD16 + monocytes and
promotes inflammation. "’

Lymphopenia caused by COVID-19 can cause new
infections caused by microbes. New bacterial infec-
tions trigger neutrophil supplementation and an inc-
rease in neutrophil counts in tissues. The COVID-19
virus binds with S proteins (Spike glycoprotein) to
angiotensin-converting enzyme 2 receptors (ACE2)
on human respiratory epithelial cells and T cells.
COVID-19 can directly infect T cells and macropha-
ges and reduce their numbers. High levels of TNFa,
IL-6, and IL-10 have also been shown to reduce the
number of T cells.?® Therefore, targeting the IL-6 /
IL-6 receptor (IL-6R) signaling pathway is a promi-
sing strategy for alleviating inflammation symptoms.
Tocilizumab, an anti-IL-6 receptor antibody, and
Sarilumab, a monoclonal antibody, are used in seve-
re cases to stop cytokine storm. Lymphopenia, high
cytokine levels, and neutrophil levels appear to be
parameters that can help us in the progression of the
disease. In our study, as in other studies, we found
that leukocytosis, lymphopenia, and increased neut-
rophil count are associated with disease severity in
terms of hematological parameters.

NLR values were reported to be a more sensitive
biomarker of inflammation than the individual levels
of neutrophils and lymphocytes.”’ We found higher
NLR and dNLR values in patients with severe
COVID-19 disease, consistent with previous stu-
dies.”** In a recent study by Sayar et al., the relati-
onship between inflammatory parameters and
COVID-19 disease was investigated. In this study, a
significant relationship was found between high d-
dimer and ferritin levels and the need for intensive
care. In addition, a significant relationship was found
between NLR and leukocyte elevation and lung in-
volvement rates.”* In our study, we found that inf-
lammatory indexes (SIRI, AISI, MLR, NLR, PLR,
SIRI, LCR, dNLR) that can be easily calculated and
used in the follow-up of patients with COVID-19 are
related to the severity of the disease. In the Kaplan-
Meier survival curves, which were obtained from the
cut-off values of the inflammatory indexes in the roc
curve analysis, survival was found to be associated
with inflammatory indexes. High ferritin and tropo-
nin levels were also found to be associated with mor-
tality.

However, these significant inflammatory indexes
can be detected high in septic shock, rheumatologi-
cal diseases, and some types of cancer. For instance,
the SII has also been shown to be associated with
poorer survival in small cell lung cancer, hepatocel-
lular carcinoma, colorectal cancer, and stomach can-
cer.”?% In a study conducted by Aksu et al., the rela-
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tionship between inflammatory parameters and the
need for invasive intervention in patients with non-
ST myocardial infarction during the COVID-19 pan-
demic period was investigated. At the end of the
study, the authors found high SII values to be signi-
ficantly higher in patients who needed invasive inter-
vention.”’ In another study, a significant relationship
was found between high CRP and in-hospital morta-
lity in COVID-19 patients with coronary artery dise-
ase.” In our study, CRP and SII values were signifi-
cantly higher in patients with mortality.

The limitations of our study are the retrospective
nature of our study, including a small patient group,
and the change in the blood picture during the hospi-
talization of the patients.

In our study, it was found that especially being hy-
pertensive, having high AISI and ferritin levels were
associated with mortality. In the first publications
made in patients who died due to COVID-19, diabe-
tes and hypertension rank first among additional
diseases. However, in recent studies, it has been ac-
cepted that this condition is not only associated with
the course of the disease and the risk of death but
increases the risk due to accompanying cardiovascu-
lar and kidney diseases. Unlike other indexes, the
AISI index is an inclusive index derived from plate-
let, lymphocyte, neutrophil, and monocyte levels. As
a result, these indexes, which can be easily calcula-
ted, may be useful for patient follow-up. However,
more new multi-center, prospective studies with
large numbers of patients are needed.
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Amag: Erektil disfonksiyon, antipsikotiklerin olagan bir
yan etkisidir; bu da hastalarin ilag kullanmaktan kaginma-
sma neden olur. Bu c¢alismanin amaci iloperidon,
paliperidon ve loksapin'in farelerde serotonin (5-HT),
noradrenalin (NA), adenozin trifosfat (ATP) ve potasyum
kloriir (KCl) ile indiiklenen vas deferens kasilmalari iizeri-
ne etkilerini aragtirmaktir.

Materyal ve Metot: Fareler rastgele deney gruplarina
ayrildi ve 21 giin boyunca ip enjeksiyonu ile tedavi edildi.
Tedaviden sonra, ilaglarin farelerin vas deferens seritleri-
nin epididimal ve prostatik bolimlerinde 5-HT, ATP, NA
ve KCl ile indiiklenen kasilma tepkileri {izerindeki etkileri
arastirildi.

Bulgular: iloperidon, paliperidon ve loksapin ile tedavi
edilen gruplardan elde edilen vas deferensin her iki bolii-
miinde 5-HT ile indiiklenen kasilma tepkileri 6nemli 6l¢ii-
de artarken ATP ile indiiklenen kasilma tepkileri dnemli
Ol¢iide azaldi. Bununla birlikte, bu ilaglarin, fare vas
deferens'in NA ve KCl ile indiiklenen kasilmalar1 iizerinde
6nemli bir etkisi olmamustir.

Sonu¢: Bu sonuglar, iloperidon, paliperidon ve loxapin'in
kronik tedavilerinden serotonin ve ATP kaynakli vas
deferens kasilmalarinin etkilendigini gostermistir. Bu
ilaglarla kronik olarak tedavi edilen farelerde, serotonerjik
ve purinerjik reseptorler, erektil disfonksiyona neden olan
vas deferens kasilmalarindaki degisikliklere katkida bulu-
nabilir.

Anahtar Kelimeler: Erektil disfonksiyon, iloperidon, in
vitro, loksapin, paliperidon

ABSTRACT

Objective: Erectile dysfunction is a usual side effect of
antipsychotic medications; this causes patients to avoid
using drugs. The aim of this study to investigate the ef-
fects of iloperidone, paliperidone and loxapine on sero-
tonin (5-HT), noradrenaline (NA), adenosine triphosphate
(ATP) and potassium chloride (KCl)-induced contractions
of the vas deferens in mice.

Materials and Methods: The mice were randomly di-
vided into experimental groups and treated by ip injection
of drugs for 21 days. After the treatment, the effects of
drugs were investigated on 5-HT, ATP, NA and KCI-
induced contractile responses in the epididymal and
prostatic portions of mice vas deferens strips.

Results: 5-HT-induced contractile responses were signifi-
cantly increased while ATP-induced contractile responses
were significantly decreased in the both portions of the
vas deferens obtained from the iloperidone, paliperidone
and loxapine-treated groups. However, these drugs had no
significant effect on NA- and KCl-induced contractions of
mice vas deferens.

Conclusion: These results showed that serotonin and ATP
-induced contractions of vas deferens were affected by the
chronic treatments of iloperidone, paliperidone, and loxap-
ine. In mice chronically treated with these drugs, seroton-
ergic and purinergic receptors may contribute to changes
in vas deferens contractions that cause erectile dysfunc-
tion.

Keywords: Erectile dysfunction, iloperidone, in vitro,
loxapine, paliperidone

Sorumlu Yazar / Corresponding Author:

PelinTanyeri

Department of Pharmacology, Faculty of Medicine, Sakarya Univer-
sity, 54100 Sakarya-Turkey.

Tel: +(90) 530 512 55 90

E-mail:pelintanyeri@yahoo.com

Yayin Bilgisi / Article Info:

Gonderi Tarihi/ Received: 26/08/2021
Kabul Tarihi/ Accepted: 17/12/2021

Online Yayin Tarihi/ Published: 01/03/2022

Atif / Cited: Tanyeri MH et al. Chronic Effects of Loxapine, Iloperidone, Paliperidone on Mice Isolated Vas Deferens Contractility. Onli-
ne Tiirk Saglik Bilimleri Dergisi 2022;7(1):40-46. doi: 10.26453/0tjhs.987184




Arastirma Makalesi (Research Article)

INTRODUCTION

Sexual dysfunction is a significant public health
problem of patients with schizophrenia.'? Erectile
dysfunction is the usual side effect of antipsychotic
medications.'”* Moreover, sexual dysfunctions may
diminish a person’s quality of life and cause sexual
problems.’

Inhibition of testosterone secretion due to high
prolactin levels affects sexual function, which causes
a reduction in sexual desire. On the other hand, hy-
pothalamic dopamine has an inhibitory effect on
prolactin release. Antipsychotic drugs that reduce
dopaminergic activity lead to an increase in prolactin
levels. Contrary to the suppressive effect of dopa-
mine on prolactin, an increase in 5-HT activity
causes prolactin release.®’

Ejaculation is provided by both the autonomic and
somatic nervous systems; it consists of two phases
as emission and expulsion. The emission phase is
generally under the control of sympathetic nervous
system through noradrenaline (NA), ATP, NO,
vasoactive intestinal peptide (VIP), and neuropep-
tide-Y neuromediators. On the other hand, the ex-
pulsion phase is under the influence of the auto-
nomic and somatic nervous system through the NA,
acetylcholine, ATP, NO, and VIP neurotransmit-
ters.®

Iloperidone is a second-generation ‘‘atypical’’ antip-
sychotic. Its primary mechanism of action is com-
bined D2/SHT2A antagonism.’ Iloperidone has a
high affinity for both D2 and SHT2A receptors. "
Paliperidone or 9-hydroxy risperidone is the major
active metabolite of risperidone. Paliperidone acts
on dopamine D2 and serotonin SHT2A receptors as
an antagonist and also antagonizes the al- and a2-
adrenergic receptors and HI1-histaminergic recep-
tors."!

Loxapine is a post-synaptic antagonist at the D2
receptor and antagonist at the serotonin 5-HT2A,
histaminergic H1, cholinergic M1, and adrenergic al
receptors. Loxapine binds to the D4 receptor with
higher affinity than to other dopaminergic receptors
in human and animal models. '* Also, loxapine has
effects on Na-K and K-ATP channels, inhibits
TREK and TREK?2 of K channels."

Sexual dysfunction is an important side effect of
antipsychotic drugs; however, pharmacology studies
about ejeculatory disorders is limited to clinical
studies with registered drugs affecting the ejacula-
tion process; therefore animal studies seems essen-
tial. According to these knowledge, the aim of this
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work was to investigate the effects of chronic iloper-
idone, paliperidone, and loxapine usage on sero-
tonine, adenosine triphosphate (ATP), noradrenaline
and KCl-induced contractions of the vas deferens in
order to evaluate the effect of iloperidone, paliperi-
done and loxapine on the motility of the vas defer-
ens in mice.

MATERIALS AND METHODS

Ethical Status: All procedures involving animals
were in compliance with the European Community
Council Directive of 24 November 1986, and ethical
approval was granted by the Kocaeli University Eth-
ics Committee (Date: 22.07.2014, decision no: KOU
HADYEK 7/4-2014).

Animals: Male inbred BALB/c ByJ mice (Animal
Research Center, Bursa-Turkey) aged 7 weeks upon
arrival to the laboratory were used in this study. Ani-
mals (4-5 per cage) were kept in the laboratory at 21
+ 1.5 C with 60% relative humidity under a 12 h
light/dark cycle (light on at 8.00 p.m.) for 2 weeks
before experimentation. Tap water and food pellets
were available ad libitum.

Drugs: lloperidone, paliperidone, loxapine, sero-
tonin, adenosine triphosphate, noradrenaline, and
potassium chloride were obtained from Sigma
Chemicals (St Louis, Mo, USA). All drugs were
dissolved in 0.9 % physiological saline. Saline was
used as the vehicle controls. Loxapine, iloperidone,
and paliperidone were given intraperitoneally (i.p.)
in a volume of 0.1 ml per 10 g body weight of mice.
Drugs were prepared freshly on the day of the ex-
periment.

Experimental Design: The mice were randomly
divided into experimental groups (n=7) as follows:
saline; iloperidone 0.5 mg/kg; iloperidone 1 mg/kg;
paliperidone 0.25 mg/kg; paliperidone 0.5 mg/kg,
loxapine 2.5 mg/kg; loxapine 5 mg/kg. Chronic
treatment was carried out by intraperitoneal drug
injection (i.p.) for 21 days. The control group mice
were received ip (0.9% saline) during the experi-
ment.

Mice were sacrificed by decapitation after 21 days
of treatment, followed by the removal of vas defer-
ens from each side. Later, each vas deferens were
separated into prostatic and epididymal portions of 1
—2 cm in length defined by Ventura (1998).
Epididymal and prostatic portions of vas deferens
were surgically dissected free and soaked in 20 mL
organ baths containing Krebs’solution with a com-
position (mM): 113 NaCl, 4.8 KCI, 2.5 CaCl,, 1.2
KH,PO,4, 1.2 MgS0O,, 25 NaHCO;, 11.7 glucose
equilibrated with 95%0, /5%CO, at 37°C during the
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study. The upper end of the tissues was attached to
an isometric force transducer (FDT 10 A Commat
Iletisim, Ankara, Turkey) to measure the isometric
force, and the lower end was fixed. Changes in iso-
metric tension were continuously recorded on a
computer via a four-channel transducer data acquisi-
tion system (MP150 Biopac Systems Inc. Goleta)
using software (ACQ4.0 Biopac Systems Inc. Go-
leta) capable of analyzing data.

Equilibration was done that each strip was exposed
with a basal tension of 1 g for 1 hour was done after
the assembly. At the end of the equilibration, the
strips were depolarized in Krebs solution with 80
mM KCIl and left to equilibrate for 30 minutes. The
Krebs Henseleit solution was replaced with a new
solution every 15 minutes. After equilibration, the
concentration—response curves to serotonin (10° to
10* M), NA (10® to 10* M) and ATP (10® to 10* M)
were obtained cumulatively. Each response was
expected to plateau, then the next drug bolus was
added. After the concentration-response graphs of
the drugs were completed, the tissues were washed
for another 30 minutes.

Analysis of Data: Results are expressed as the
meantstandard error mean (S.E.M.) of different
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experiments. Contractile responses to serotonin,
ATP and noradrenaline were calculated as a percent-
age of the maximal contraction caused by KCI (80
mM). Statistical comparison between the groups was
performed by GraphPad Prism 9 statistical program
using ANOVA supported by Dunnett’s post hoc test.
Results were considered to be significantly different
at a p-value of <0.05.

RESULTS

We showed that serotonin-induced contractions
were significantly increased and ATP-induced con-
tractions were significantly decreased in both
prostatic and epididymal portions of the mice vas
deferens obtained from iloperidone (0.5 and 1 mg/
kg) groups compared with the control group, epidi-
dymal data are shown in figure (p<0.05; Figure 1).
The Emax value for serotonin was significantly
higher in prostatic and epididymal portions of the
mice vas deferens obtained from iloperidone treated
groups than in the control group (p<0.05; Table 1).
The Emax value for ATP was significantly lower in
prostatic and epididymal portions of the mice vas
deferens obtained from iloperidone treated groups
than in the control group (p< 0.05; Table 1).
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Figure 1. A: Serotonin concentration-responses curves of iloperidone in the isolated epididymal segment of
mice vas deferens smooth muscle. B: ATP concentration-responses curves of iloperidone in the isolated epidi-
dymal segment of mice vas deferens smooth muscle. Each point is expressed as a percentage of the contraction

induced by 80 mM KCl is given as the mean + standard error of the mean (SEM). ilop: iloperidone; * p< 0.05.
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Table 1. The Emax (% of 80 mM KCI) values for serotonin, noradrenaline, and ATP, and Emax value (mg) for

80 mM KCl in vas deferens obtained from iloperidone, paliperidone, and loxapine treatment and control mice

Control Ilop 0.5 Ilop 1 Pali 0.25 Pali 0.5 Lox 2.5 Lox 5
epididimal
KCl 1534+184 | 1412+166 13944212 12964234 1498+241 1462+176 | 1386+198
serotonin 23+2 64+5* 66+6* 71+7* T4£T* 48+4* 53+5%
ATP 38+4 28+3* 24+3* 26+£3* 2142% 30+3* 28+3*
NA 42+4 41+4 40+4 40+4 39+4 44+4 42+4
prostatic
KCl 2044+314 | 19844216 18964228 19984224 20344246 | 21564292 | 23244286
serotonin 16+2 36+4* 40+4* 3243* 3443* 27+3* 28+3*
ATP 2843 2242% 19+£2% 15+2% 14+2% 18+2* 162*
NA 19+2 162 15+2 18+2 17+2 17+2 162

Data are the mean =+ standard error of the mean (SEM). NA: noradrenaline; KCl: potassium chloride; ilop: iloperidone, pali: paliperidone,

lox: loxapine; * p< 0.05.

Also, serotonin-induced contractions were signifi-
cantly increased and ATP-induced contractions were
significantly decreased in both prostatic and epididy-
mal portions of the mice vas deferens obtained from
paliperidone (0.25 and 0.5 mg/kg) groups compared
with the control group, epididymal data are shown in

dymal portions of the mice vas deferens obtained
from paliperidone treated groups than in the control
group (p<0.05; Table 1). The Emax value for ATP
was significantly lower in prostatic and epididymal
portions of the mice vas deferens obtained from pali-
peridone treated groups than in the control group (p<

figure (p<0.05; Figure 2). The Emax value for sero-  0.05; Table 1).

tonin was significantly higher in prostatic and epidi-
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Figure 2. A: Serotonin concentration-responses curves of paliperidone in the isolated epididymal segment of
mice vas deferens smooth muscle. B: ATP concentration-responses curves of paliperidone in the isolated epidi-
dymal segment of mice vas deferens smooth muscle. Each point is expressed as a percentage of the contraction

induced by 80 mM KCl is given as the mean + standard error of the mean (SEM). pali: paliperidone; * p< 0.05.
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In addition, serotonin-induced contractions were
significantly increased, and ATP-induced contrac-
tions were significantly decreased in both prostatic
and epididymal portions of the mice vas deferens
obtained from loxapine (2.5 and 5 mg/kg) groups
compared with the control group, epididymal data
are shown in figure (p<0.05; Figure 3). The Emax
value for serotonin was significantly higher in
prostatic and epididymal portions of the mice vas
deferens obtained from loxapine treated groups than
in the control group (p<0.05; Table 1). The Emax
value for ATP was significantly lower in prostatic
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and epididymal portions of the mice vas deferens
obtained from loxapine treated groups than in the
control group (p<0.05; Table 1).

The results of the study demonstrated that, iloperi-
done (0.5 and 1 mg/kg), paliperidone (0.25 and 0.5
mg/kg) and loxapine (2.5 and 5mg/kg) treatments
had no effect on the noradrenaline-induced contrac-
tile responses in either portion of the vas deferens.
The Emax value for noradrenaline had no effect in
iloperidone, paliperidone and loxapine-treated
groups than in the control group (p>0.05; Table 1).
There were no significant differences in KCI-
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Figure 3. A: Serotonin concentration-responses curves of loxapine in the isolated epididymal segment of mice
vas deferens smooth muscle. B: ATP concentration-responses curves of loxapine in the isolated epididymal
segment of mice vas deferens smooth muscle Each point is expressed as a percentage of the contraction in-

duced by 80 mM KCl is given as the mean + standard error of the mean (SEM). lox: loxapine; * p< 0.05.
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induced contractile responses among the groups.

DISCUSSION AND CONCLUSION
Psychological, pharmacological, traumatic, and hor-
monal factors are the cause of premature ejaculation.
Erectile dysfunction is characterized by sexual reluc-
tance, erectile dysfunction, orgasmic disorders, pre-
mature ejaculation, and/or painful ejaculation can be
congenital or acquired, pervasive or situational, psy-
chological, organic, or combined.'* Neurological
diseases such as autonomic neuropathy, Parkinson's
disease, spinal cord trauma, usage of antihyperten-
sive, antipsychotic, antidepressant, and alpha-blocker
drugs, bladder, neck, and prostate diseases may
cause sexual disorders. Premature ejaculation may be
psychological or organic. For treatment of premature
ejaculation, psychosexual and behavioural therapy,
topical applications, antidepressants, alpha-blockers
and/or sildenafil are used. Delayed ejaculation is
usually psychological and may occur after SSRI us-
age, neuropathy, and spinal trauma. "’

The importance of 5-HT pathways in the control of
male sexual function has been demonstrated in previ-
ous publications. 5-HT is an inhibitory transmitter in
the control of sex drive and high levels of 5-HT are
associated with ejaculation inhibition. Therefore,
SSRIs can be the therapy of choice for premature
ejaculation because they can cause a slowing of
ejaculation.'®

In our study, we investigated the effects of iloperi-
done, paliperidone, and loxapine on vas deferens.
Serotonin-induced contractions were significantly
increased in both prostatic and epididymal portion of
the mice vas deferens obtained from iloperidone (0.5
and 1 mg/kg) paliperidone (0.25 and 0.5 mg/kg) and
loxapine (2.5 and 5mg/kg) groups compared with the
control group. SSRT inhibitors impair sexual func-
tion demonstrated in a previous study.'” The reason
for this deterioration is the disruption of the erectile
pathways in the spinal cord with the increase of 5-
HT receptors.18

ATP-induced contractions were significantly de-
creased in both prostatic and epididymal portions of
the mice vas deferens obtained from iloperidone (0.5
and 1 mg/kg) paliperidone (0.25 and 0.5 mg/kg) and
loxapine (2.5 and 5mg/kg) groups compared with the
control group. On the other hand, iloperidone, pali-
peridone, and loxapine treatments had no significant
effect on NA- and KCl-induced contractions of the
prostatic and epididymal portions of the mice vas
deferens. It is assumed that the contraction caused by
potassium is 100% contraction, the contractions of
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vas deferens are evaluated according to this; these
contractions are calculated as the percentage of po-
tassium. We use potassium to test if there is a prob-
lem in the contractile mechanisms of the tissue. And
also, the lack of effect of iloperidone, paliperidone or
loxapine treatment on NA-induced contractions may
be explained by serotonergic receptors or postrecep-
tor mechanisms being more sensitive to these treat-
ments than noradrenergic receptors or postreceptor
mechanisms.

In summary, loxapine, iloperidone, and paliperidone
increased serotonin response and decreased ATP
response. These results may show the effect of these
drugs on male reproductive function in patients using
antipsychotic drugs. In addition, these drugs can be
used in the treatment of delayed ejaculation, as they
stimulate ejaculation by stimulating 5-HT neurons.
Further studies can be done on this subject.
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Amag: Caligma cerrahi girisim uygulanan hastalarda
agr ve konfor iligkisini degerlendirmek amaciyla yapildi.
Materyal ve Metot: Bir egitim ve arastirma hastane-
sinde cerrahi girisim uygulanan hastalar aragtirma evrenini
olusturdu. Tanimlayic1 olan ¢alismada 6rnekleme cerrahi
girisim uygulanmis ve caligmaya katilmayi kabul eden
132 hasta alindi. Veriler hasta tanim formu, Sayisal Dere-
celendirme Olgegi ve Genel Konfor Olgegi kullanilarak
elde edildi.

Bulgular: Ornekleme alian hastalarin yas ortalamala-
1 42,64+17,27, %53’ erkek, %58,3’1 evlidir. Katilimei-
larin %72’sinin herhangi bir kronik hastalig1 bulunma-
maktadir. Daha Once cerrahi bir girisim uygulananlarin
orant %16,7°dir. Caligmada en fazla uygulanan cerrahi
islemin laparoskopik kolesistektomi (%19,7) ve laparos-
kopik apendektomi (%16,7) oldugu belirlendi. Genel anes-
tezi %80,3’line uygulandi. Hastalarin agr1 puan ortalamasi
3,68+1,37, Genel Konfor Olgegi toplam puan
136,46+11,20 olarak belirlendi. Ameliyat sonras1 hastala-
rm %59,1’inin orta derecede agrist bulunmaktaydi. Agri
ile Genel Konfor Olgegi toplam puan ortalamasi arasinda
negatif yonlii ¢ok zayif bir iliski belirlendi (r=-0,175;
p=0,045).

Sonu¢: Ameliyat sonrast agri rahatsizlik yaratan bir
durumdur. Agr1 ve konfor diizeyinin belirlenmesi, bakimin
kalitesini ve hasta memnuniyetini arttirmak i¢in dnemlidir.
Anahtar Kelimeler: Agri, bakim, cerrahi, hasta, kon-
for

ABSTRACT

Objective: The study was conducted to evaluate the
relationship between pain and comfort in patients under-
going surgical intervention.

Materials and Methods: Patients who underwent sur-
gical intervention in a training and research hospital
formed research universe. In the descriptive study, 132
patients who agreed to participate in study after surgery
were included in sample. The data were obtained using the
patient description form, Numerical Rating Scale and
General Comfort Scale.

Results: Their mean age is 42.64+17.27, 53% are male,
58.3% are married. 72% do not have any chronic disease.
The number of those who have undergone a surgical oper-
ation before is 16.7%. The most common surgical inter-
vention in study were laparoscopic cholecystectomy
(19.7%) and laparoscopic appendectomy (16.7%). General
anesthesia was applied to 80.3%. The mean pain score of
patients was determined as 3.68+1.37, and total score of
General Comfort Scale was 136.46+11.20. Postoperative-
ly, 59.1% of patients had moderate pain. A very weak
negative correlation was found between pain and total
score of General Comfort Scale (r=-0.175; p=0.045).
Conclusion: Postoperative pain is an uncomfortable
situation. Determining pain and comfort level is important
to increase quality of care and patient satisfaction.
Keywords: Pain, care, surgery, patient, comfort
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GIRIS

Agn terimi, Uluslararas1 Agr1 Caligmalar1 Dernegi
tarafindan her zaman rahatsiz edici ve "gercek veya
potansiyel doku hasar ile iligkili" olarak tanimlanir."
Cerrahi iglem viicut dokusuna zarar veren, hasara
neden olan ve genellikle agrinin eslik ettigi hastalar
ve saglik profesyonelleri i¢in sorun olan bir durum-
dur.? Cerrahi hastasmin ¢ogu, mevcut tiim analjezik
ilaglara ve modern cihazlara ragmen ameliyat sonra-
st orta diizeyden siddetli diizeye degisen agr1 yasa-
maktadir.” Ameliyat sonras1 agrimin; hasta memnuni-
yetini azalttig1, yasam kalitesini diisiirdiigii ve sosyal
etkilesimi bozdugu, hastanede kalig siiresini uzattigi,
morbidite ve mortalite diizeylerini arttirdig: bildiril-
mektedir.””

Konfor, hastada stresli bir saglik durumu olustugun-
da; ferahlama, rahatlama veya istiinliik i¢in temel
ihtiyaglarinin kargilanmasi olarak tanimlanmakta-
dir.® Konfor kavramu; siyasi, teknik, bilimsel, sosyal
ve dini olarak farkli anlamlara sahip olmakla birlikte
saglik bilimleri ile 6zellikle hemsirelikle yakindan
ilgilidir.”® Konfor bakimla iligkili karmasik bir kav-
ramdir. Tirk Dil Kurumu konforu “giinliik hayati
kolaylastiran maddi rahatlik” olarak tanimlamustir.”
Konfor, rahatsizligin ortadan kaldirilmasi ve rahatla-
tilmast ile saglanir.'® Konfor kavranu bireyseldir ve
temel bir insan ihtiyaci olarak kabul edilmektedir.®®
Konfor kisinin dinamik ve ¢ok yonlii durumunu yan-
sitan biitiinsel bir sonuctur.® Kolcaba’nin konfor teo-
risi, hemsireleri, hastalarin fiziksel, psiko-manevi,
cevresel ve sosyokiiltiirel alanlarda rahatlik ihtiyag-
larimi karsilamaya tesvik etmektedir. "

Giiniimiizde yaygin olarak yapilan cerrahi girigimle-
rin hasta konforu tizerinde 6nemli etkisi bulunmak-
tadir.'” Cerrahi her ne kadar yasami kurtarici/
iyilestirici girisimler olsa da hastayi fiziksel ve psi-
kososyal yonden etkilemektedir.'” Ameliyat sonrasi
akut agr1 insidansinin yiiksek oldugu bildirilmekte-
dir.’ Bu durum hastanin konforunu etkiler.'

Cerrahi girisim uygulanan hastalarda konforun sag-
lanmasi ve siirdiiriilmesi hemsirelik bakiminin
amaglar1 arasindadir.”® Agri, ameliyat sonrasi do-
nemde hastalarin en sik yasadigi problemlerden biri
olup yeterli agr1 yonetimi, saglik bakiminda evrensel
bir gerekliliktir.'*

Konfor gereksinimlerini karsilamaya yonelik hemsi-
relik bakiminin hasta memnuniyeti ve yasam kalite-
sini arttirdigs belirtilmektedir. '’

Klinik uygulamada, ameliyat sonrasi agri degerlen-
dirmesi i¢in tipik olarak sozlii ve sayisal derecelen-
dirme skorlart (Verbal Numerical Rating Scale
[VNRS]) veya gorsel analog dlgek (Visual Analog
Scale [VAS]) gibi 6l¢iim araglar1 yaygin olarak kul-
lanilmasimnin yani sira gegerli ve giivenilirdir."”> Sifir
ila 10 arasinda derecelendirilmis bir 6l¢ekte, konforu
saglamak i¢in 3 veya daha diisiik bir puan hedeflen-
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mektedir.'®

Gliniimiizde saglik profesyonelleri, hastalarin agrila-
rm1 azaltmak ve konforunu saglamak konusunda
daha fazla gaba gostermektedir.'” Bu nedenle calis-
mada cerrahi girisim uygulanan hastalarda ameliyat
sonras1 agr1 ve konfor diizeyi arasindaki iliskiyi de-
gerlendirmek amacglanmstir.

MATERYAL VE METOT

Arastrmamin Etik Yénii: Calisma icin kurum ve
etik kurul izni (06.05.2019 tarih, karar no:2019-09)
alind1. Calisma sirasinda Helsinki Insan Haklar1 Bil-
dirgesi'ne uyuldu. Arastirmanin érneklemini olustu-
ran hastalara aragtirmanin amaci hakkinda bilgi ve-
rildi. Arastirmaya katilma istekliligi ve goniilliiliik
ilkesi dikkate alinarak onaylar1 alindi.

Arastirmanin Tiirii: Tanimlayici bir ¢alismadir.
Arastirmamin Evreni ve Orneklemi: Istanbul Avru-
pa yakasinda bir egitim ve aragtirma hastanesinde
cerrahi girisim uygulanan hastalar olusturdu. Ornek-
leme; 1 Kasim-30 Aralik 2019 tarihleri arasinda
cerrahi girisimin birinci giiniinde olan, 18 yas ve
iizeri, kronik agr1 dykiisii ve opioid kdtilye kullanimi
olmayan ve calismaya katilmayr kabul eden 132
hasta alind1.

Veri Toplama Araglari: Veriler hasta tanilama for-
mu, Genel Konfor Olgegi (GKO) ve Sayisal Derece-
lendirme Olgegi (Numeric Rating Scale, [NRS])
kullanilarak elde edildi. Veriler ameliyat sonrasi 1.
giinde klinikte ¢alisan iki hemsire tarafindan hasta
ile yiizylize goriisme yontemiyle elde edildi. Agrinin
tiim cerrahi girisimlerde deneyimlenmesi nedeni ile,
yapilan ameliyata bakilmaksizin, arastirmaya katil-
may1 kabul eden tiim hastalar 6rnekleme alinmistir.
Hasta Tanilama Formu: Arastirmacilar tarafindan
olusturulan yas, cinsiyet, medeni durum, kronik has-
talik varligi, gegirilen cerrahi operasyon, anestezi
tiirli, uygulanan cerrahi operasyon sorularimi iger-
mektedir.

Genel Konfor Olcegi (GKO): Kolcaba tarafindan
gelistirilmis, Kuguoglu ve Karabacak tarafindan
Tiirkgeye uyarlanmistir. GKO dortlii/altili Likert
tipinde ve 24 pozitif, 24 negatif soru olmak iizere 48
maddeden olugmaktadir. Caligmada dortlii Likert tipi
kullamim kolaylig1 agisindan tercih edilmistir. Olgek
alt boyutlari; ferahlama (16 madde), rahatlama (17
madde) ve sorunlarin iistiinden gelmedir (15 mad-
de). Pozitif ifadelerde yiliksek puan (4) yliksek kon-
foru, diisiik puan (1) diisiik konforu, negatif madde-
lerde ise diisiik puan (1) yiiksek konforu, yiiksek
puan (4) ise diisiik konforu isaret etmektedir. Olgek-
teki negatif ifadeler ters kodlanarak toplam puan
elde edilir. Olgekten en diisiik 48, en yiiksek 192
puan almnabilir. Toplam puan dlcek maddelerinin
sayisina boliinerek 1-4 arasinda bir aralikta belirtilir.
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GKO’niin Cronbach’s alpha katsayis1 0,85 olarak
saptanmistir.'’ Bu calismada ise Cronbach’s alpha
katsayis1 0,78 olarak belirlendi.

Sayisal Derecelendirme Olgegi: Katilimeilar agrila-
rim1 0-10 em’lik dlgek tizerinde 0 puan hi¢ agrinin
olmamasi, 10 puan en siddetli agr1 olarak isaretledi-
ler. Sifir ile 10 arasindaki bir dlgekte O olan bir agr1
derecelendirmesi agrisinin olmadigy, 1 ila 3 arasinda
hafif agriyi, 4 ila 6 orta dereceli agriyt ve 7 veya
daha yiiksek bir agri derecelendirmesi ise siddetli
agrisimn oldugu anlamina gelmektedir.'®
Istatistiksel Analiz: Verilerin degerlendirilmesin-
de SPSS 21.0 paket (Statistical Package for the So-
cial Sciences) programi kullanildi. Olgeklerden elde
edilen verilerin normal dagilima uygunlugu Kolmo-
gorov-Smirnov testi ve basiklik-carpiklik degerleri
ile incelendi. Hastalarin tanimlayict verileri, agr1 ve
Genel Konfor Olgegi puanlar sayi, yiizde, ortalama,
standart sapma, minumum-maksimum degerleri ile
gosterildi. Olgekler arasindaki iliskiyi belirlemek
icin Pearson korelasyon analizi yapildi. Agri de-
recesine gore Genel Konfor Olgegi puan ortalama-
lart arasindaki fark Kruskal Wallis varyans analizi
ile degerlendirildi. Arastirma sonuglarinda %95

Tablo 1. Hastalarin sosyo-demografik bilgileri.
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giiven araliginda, p<0,05 degeri istatistiksel olarak
anlamli kabul edildi.

BULGULAR

Ornekleme grubunun yas ortalamasi 42,64 + 17,27,
70’1 erkek (%53), 77’si (%58,3) evlidir. Katilimcila-
rin 95’inin (%72) herhangi bir kronik hastalig1 yok-
tur. Daha Once cerrahi bir operasyon gecirenlerin
sayis1 22 (%16,7)’dir. Calismada en fazla uygulanan
cerrahi islemin laparoskopik kolesistektomi (%19,7;
n=26), laparoskopik apendektomi (%16,7; n=22) ve
total tiroidektomi (%12,1; n=16) oldugu belirlendi.
Genel anestezi %80,3’line (n=106) uyguland1 (Tablo
1).

Hastalarin ameliyat sonras1 birinci giinde agr1 puant
ortalamasi (NRS puan ortalamasi) 3,68+1,37
(min=0; maks=9), Genel Konfor Olgegi toplam pua-
n1 136,46+11,20 (min=105; maks=176) olarak belir-
lendi. Genel Konfor Olgegi puanlar1 1-4 arasinda
derecelendirildiginde ortalama puanin 2,84+0,23
(min=2,19; maks=3,67) oldugu saptandi (Tablo 2)
Agr ile Genel Konfor Olgegi toplam puani arasinda
negatif yonlii istatistiksel olarak anlamli ¢ok zayif
bir iligki belirlendi (r=-0,175; p=0,045) (Tablo 3).
Agr derecesine gore Genel Konfor Olgegi toplam

Ozellikler X+SS (Min-Maks) n (%)
Yas 42,64 + 17,27 (18-87)

Kadin 62 (47,0)
Erkek 70 (53,0)
Evli 77 (58,3)
Bekar 55 (41,7)
Kronik hastaligi var 37 (28,0)
Kronik hastalig1 yok 95 (72,0)
Daha 6nce cerrahi operasyon uygulanan 22 (16,7)
Daha dnce cerrahi operasyon uygulanmayan 110 (83,3)
Anestezi tiirii

Genel 106 (80,3)
Spinal 26 (19,7)
Uygulanan cerrahi operasyon

Laporoskopik kolesistektomi 26 (19,7)
Laporoskopik apendektomi 22 (16,7)
Total troidektomi 16 (12,1)
Pilonidal siniis 14 (10,6)
Mastektomi 11(8,3)
Herni 11(8,3)
Total gastrektomi 7 (5,3)
Tanisal laporoskopi 5(3.8)
Kolektomi 5(3.8)
Diger* 15(11,4)
*Whipple, hemoroidektomi, gastrektomi, gastrointestinal kanama, fistiilektomi, omentoplasti
Tablo 2. Agr1 ve Genel Konfor Olgegi puan ortalamalar1 (n=132).

X£SS Min-maks

Agr1 puani 3,68 +1,37 0-9

Genel Konfor Olcedi puam 136,46 + 11,20 105-176

Genel Konfor Olgegi (1-4) 2,84 +0,23 2,19-3,67
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Tablo 3. Sayisal Derecelendirme Olgegi ve Genel Konfor Olgegi arasindaki korelasyon katsayilarinin

dagilimu.
n r p
Sayisal Derecelendirme Olgegi
(Agn Seviyesi) 132 -,175 ,045
Genel Konfor Olcegi
Tablo 4. Agr1 derecesine gore Genel Konfor Olgegi puanlari.
Genel Konfor Olcegi puanlari
Agn diizeyi n (%) X+ SS Median min-maks Kw p
Agri1 yok (0) 4 (3,0) 139,0 + 7,30 139 131,0-147,0 3,473 0,324
Hafif agn (1-3) 49 (37,1) 137,48 £9,99 138 123,0-176,0
Orta derecede agr1 (4-6) 78 (59,1) 136,08 £ 11,62 136,5 111,0-163,0
Siddetli agr1 (7 ve tistil) 1(0,8) 105,0 105 105,0

puanlar1 arasinda istatistiksel olarak anlaml bir fark
belirlenmedi (Kw=3,473; p=0,324) (Tablo 4).

TARTISMA VE SONUC

Agr1, "rahatsiz edici" ve "gercek veya potansiyel
doku hasartyla iliskili" olarak tanimlanmaktadir."
Fiziksel agn psikolojik, sosyal ve ruhsal sikinti ile
yakindan ilgilidir.*® Postoperatif agr1 kontrolii igin
dogru ve giivenilir degerlendirme yontemlerinin
kullanilmasinin gerekli oldugu bildirilmektedir.'®
Calismada grubun yarisindan fazlasinin orta derece-
de agri yasadigi belirlenmistir. Ameliyat sonrast
donemde hastalarin siklikla orta ila siddetli derecede
agrilart olmaktadir, bu agriyr degerlendirmek de
hemsirelerin sorumlulugundadir.* Agr1 deneyimi
karmagiktir ve dogru sonuglar igin dogru bir dlgiim
aract gereklidir. Klinik uygulamada agrinin deger-
lendirilmesinde Gérsel Analog Olgek (VAS) veya
Sayisal Derecelendirme Olgegi (NRS) gibi basit
olcekler yaygin olarak kullamlmaktadir .*!

Giirkan ve ark. Sayisal Derecelendirme Olgeginin
ameliyat sonrasi akut agrinin degerlendirilmesinde
ilk tercih edilebilecek 6l¢iim aract olabilecegini bil-
dirmislerdir.’ Bu c¢alismada orta derecede agrist
olanlar ¢cogunlukta olmakla birlikte hafif agrisi1 olan-
larin sayist da azimsanmayacak kadar yiiksektir.
Ayhan ve Kursun abdominal cerrahi sonrasi, Gorsel
Analog Olgegine gore hastalarin ortalama agr1 pua-
nini 4,40+2,7 olarak belirlemislerdir.* Agr1 degerlen-
dirmesinde fizyolojik gostergelerin gegerliligine
yonelik olarak agrinin, kan basinci ve nabiz gibi
hemodinamik 6l¢iimlerde de anlamli farklar olustur-
dugu tespit edilmistir.”

Subramanian ve ark. (ameliyat sonrasi ilk 24 saatte
hastalarin tamaminin ciddi agrilar1 oldugunu sapta-
muslardir.’ Karabulut ve ark. agik kalp cerrahisi uy-
gulanan hastalarda agr1 puanlarii ameliyattan he-
men sonra 7,07£2,6, ameliyat sonrasi ilk mobilizas-

yonda 6,71%2,7 olarak saptanuslardir.” Agri fizyo-
lojisi, farmakoloji, cerrahi teknikler ve ameliyat 6n-
cesi ve sonrast bakimdaki ilerlemelere ragmen, bazi
caligmalar hala cerrahi iglemleri takiben agr1 kontro-
liinlin yetersiz oldugunu ve ameliyat sonrasi hastala-
rim %50-90"inm orta ila siddetli agr1 yasadigini bil-
dirmektedir.* Calisma sonuglar1 literatiirle uyumlu-
dur. Bununla birlikte, her hastanin bireysel olarak
degerlendirilip agr1 kontrollerinin saglanmasi gerek-
tigi aciktir. Tyi bir degerlendirme ve bireysellestiril-
mis agri giderici yaklagimlarin uygulanmasi hasta
konforunu arttiracaktir.”

Kolcaba konforu; “bireyin gereksinimlerine yonelik
yardim etme, huzur saglama ve sorunlarin istesin-
den gelebilmeye iliskin fiziksel, psikospiritiiel, sos-
yal ve ¢evresel biitiinliik i¢inde karmagik bir yapiya
sahip beklenen bir sonug¢” olarak tammlamistir.’
Hasta, cerrahi girisimler sonucu konforunun bozul-
masina neden olan fizyolojik, psikolojik ve sosyal
yonden birgok sorunla karsilasir.' Bu ¢alismada
ameliyat sonrast konfor diizeyi orta diizeyde bulun-
mustur. Biiyiikiinal Sahin ve Rizalar’in ¢aligmasinda
ameliyat sonrast dénemde konfor diizeyleri orta ve
iizerinde bulunmustur.'’ Yilmaz ve ark. ameliyat
stirecinde hastalarin konfor diizeyinin orta diizeyde
oldugunu belirlemislerdir.** Kubat Bakir ve Yurtun
caligmasinda cerrahi islem sonras1 konfor puan orta-
lamasinin 128,91 oldugu saptanmustir.'” Genel ola-
rak caligmalarda ameliyat sonrast hastalarin orta
diizeyde konfora sahip oldugu ve cerrahinin hasta
konforunun bozulmasinda 6nemli bir faktér oldugu
goriilmektedir.

Agr1, konfor gereksiniminin karsilanmasinda ortaya
¢ikan ilk sorundur.'? Calismada agri ile konfor ara-
sinda negatif yonlii zayif bir iliski bulunmustur. Bu
durum &rneklem grubunun farkli cerrahi operasyon
geciren hastalardan olugmasinin yani sira konfor
algilar1 ve agr1 deneyimi gibi bireysel farkliliklardan
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kaynaklanabilecegi diisiiniilmektedir. Miu ve ark.
konfor ve agr1 skorlar1 arasinda orta diizeyde bir
iligski oldugunu saptamislardir. Ayrica agriy1 spontan
olarak ifade etmeyen hastalara ameliyat sonras1 de-
gerlendirmenin bir pargasi olarak konforunun sorula-
bilecegini, bu yaklagimin, "agr1" kelimesinden ve
olas1 nosebo (nocebo) etkilerinden kaginma avantaji
da saglayabilecegini ileri siirmiiglerdir. Nosebo, pla-
sebonun (placebo) tersi, negatif beklentilerin hastayi
negatif etkilemesidir." Bu etkiler, farmakolojik teda-
vinin etkinligini ve psikolojik/fiziksel girisimlerin
etkinligini 6nemli dl¢iide azaltma potansiyeline sa-
hiptir.”> Karabulut ve ark. agik kalp cerrahisi uygula-
nan hastalarda taburculuk 6ncesi agr1 ve konfor sevi-
yesi arasinda istatistiksel olarak anlamli bir iliski
saptamamuslardir.”® Biiyiikiinal Sahin ve Rizalarin
caligmasinda siddetli agrisi olan hastalarin konfor
diizeyinin diisiik oldugu belirlenmistir.'” Agr1 hasta
konforunu etkilemektedir.' Bu nedenle, agri kontro-
liinlin saglanmasi i¢in hemsirelik girisimlerinin uy-
gulanmasi hasta konforu agisindan énemlidir.

Sonug olarak; agr1 ve konfor birbiri ile yakindan
iligkilidir. Ameliyat sonras1 agr1 ve konfor diizeyinin
belirlenmesi, bakimin kalitesini ve hasta memnuni-
yetini arttirmak igin gereklidir. Hastalarin bireysel
olarak degerlendirilip agrisinin azaltilmasi konforu-
nu da arttirmada etkili olabilir. Ciinkii agr1 ve konfor
algis1 bireysel 6zellikler ve deneyimler ile iligkilidir.

Arastirma sadece bir egitim arastirma hastanesinde
yapilmis olmasindan dolay1 sonuglar genellenemez.

Etik Komite Onayr: Calisma icin Bakirkoy Sadi
Konuk Egitim ve Arastirma Hastanesi Klinik
Arastirmalar Etik Kurulundan izin alinmistir
(Karar no: 2019/09 ve tarih: 06/05/ 2019) .
Cikar Catismasi: Yazarlar ¢ikar catismasi bildir-
memislerdir.

Yazar Katkilari: Fikir ve tasarim: HT, AG; Veri
toplama ve islenmesi: BOO, FU; Analiz ve yo-
rum: HT, AG; Kaynak tarama: HT, AG; Makale-
yi yazan: HT, AG, BOO, FU.

Hakem Degerlendirmesi: D1s bagimsiz.
Tesekkiir: Bu calismada yer alan tiim katilimci-
lara tesekkiir ederiz.

Diger Bilgi: Tim katilimcilardan onam alinmis-
tir.
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Amag: Arastirma kapsaminda annelerin saglikli beslenme
tutumlarinin degerlendirilerek ¢ocuklarina yonelik beslen-
me tutumlar arasindaki iligkinin incelenmesi amaglanmis-
tir.

Materyal ve Metot: Agustos 2021 tarihleri arasinda aras-
tirmaya dahil edilme kriterlerini karsilayan anneler olus-
turmustur (n=233). Veriler anne bilgi formu, Saglikli Bes-
lenmeye iliskin Tutum Olgegi (SBITO) ve Beslenme Sii-
reci Anne Tutumlar1 Olgegi (BSATO) kullanilarak toplan-
mustir.  Olusturulan anketler pandemi tedbirleri geregi
online olarak sosyal medya lizerinden dagitilmistir.
Bulgular: Annelerin SBITO ve BSATO'den aldiklari
toplam puan ortalamalar1 sirasiyla 83,862 +9,158 ve
61,660 £18,929'du. Annelerin yasi, egitim ve gelir diizey-
leri, beslenme davranislari, ¢ocuklarin yaslart gibi degis-
kenlerin beslenme tutum ve davranislarini etkiledigi, fakat
annelerin beslenme tutumlariyla ¢ocuklarinin beslenmesi-
ne yonelik tutumlar1 arasindaki anlaml bir iligkinin olma-
dig1 tespit edilmistir (r= -0,040 p= 0,545).

Sonug: Arastirmadaki annelerin saglikli beslenmeye yo-
nelik bilgi diizeylerinin zayif oldugu, ¢ocuklarinin beslen-
mesinde kismen olumsuz tutum sergiledikleri ve kendi
beslenme davranislariyla gocuklarina yonelik sergiledikle-
ri davranislar arasinda iliski olmadig1 sonucuna vartlmis-
tir.

Anahtar Kelimeler: Anne, beslenme davranisi, gocuk,
tutum

ABSTRACT

Objective: It was aimed to evaluate the healthy nutrition
attitudes of mothers and to examine the relationship be-
tween nutritional attitudes towards their children.
Materials and Methods: The sample of the descriptive,
cross-sectional and correlational study consisted of moth-
ers who met the inclusion criteria between 05 June-05
August 2021 (n=233). The data were collected using the
mother information form, the Attitude Scale for Healthy
Nutrition (ASHN) and the Mother’s Attitudes Towards the
Feeding Process Scale (MATFPS).The questionnaires
created were distributed online via social media due to
pandemic measures.

Results: The mean total scores of the mothers in ASHN
and NATFPS were 83.862 +9.158 and 61.660 +18.929,
respectively. It has been determined that variables such as
mothers' age, education and income levels, nutritional
behaviors, and children's age affect nutritional attitudes
and behaviors, but there is no significant relationship be-
tween mothers' nutritional attitudes and their attitudes
towards feeding their children (r=-0.040 p= 0.545).
Conclusion: It was concluded that the mothers in the
study had a less level of knowledge about healthy nutri-
tion, they have partially a negative attitude towards the
nutrition of their children, and there was no relationship
between their own nutritional behaviors and the behaviors
they displayed towards their children.

Keywords: Child, feeding behavior, mother, attitude
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GIiRiS
Saglikli beslenme; bireyin yasi, cinsiyeti ve fizyolo-
jik durumu géz 6niinde bulundurularak ihtiyaci olan
tim besin Ogelerinin yeterli miktarda kargilanmasi,
yag oranmi disiik, lif acisindan zengin, meyve ve
sebze tiiketimi yiiksek bir diyet olarak tanimlanmak-
tadir.' Bu beslenme sekli ¢ocukluk siirecinden iti-
baren bireylerin kazanarak yasam boyu siirdiirmeleri
gereken bir saglik davranisi olarak bilinmektedir.
Dengeli ve saglikli beslenme gocuklarin bii-ylime ve
gelismelerini  saglikli bir sekilde siirdiirebilmesi,
hastaliklardan korunmasi ve Kkaliteli bir yasam
siirdiirebilmelerinde son derece onemlidir.? Yetersiz
beslenen c¢ocuklar zihinsel saglik problemlerinin
yant sira okul basarisinda diisme, okulu birakma gibi
birgok durum acisindan risk altindadir.’ Ayrica
cocukluk donemdeki yanlis veya yetersiz beslenme
yetiskinlik donemindeki obezite, hipertansiyon ve
kardiyovaskiiler hastaliklar ya da diyabet gibi en-
dokrin hastaliklarin temelini de olusturmaktadir.*

Pek ¢ok faktoriin beslenme aligkanliklarini etkiledigi
bilinmektedir.” Saglikli beslenme davramsmm ilk
adimi olarak goriilen tutum gelistirme siirecinde
¢ocuklarin ebeveynlerinin yeme davranislarini,
yasam tarzlarini ve beden imajiyla ilgili memnuniyet
durumlarin1 model aldiklar1 bildirilmektedir." Yapi-
lan ¢aligmalarda; aile iiyelerinin ¢ocuklar igin
olumlu model olmalari, saglikli gida tiiketimi yap-
malar1 ve saglikli beslenme davraniglart kazandirma-
lart  konusunda destekleyici sergilemeleri
gerekliligi durulmaktadir.” Ornegin,
Bowne’nin ¢aligmasinda;

tavir
iizerinde
cocuklarin yeme alig-
kanliklariyla ebeveyn tutumlar1 arasinda bir iliski
bulundugu, bu aligkanliklarin {izerinde ise otoriter
tutumun ok etkili oldugu gosterilmistir.® Beslenme
iizerinde etkili olan bir diger faktor de ebeveynlerin
cinsiyetidir. Babalarin ve annelerin beslenme
konusunda c¢ocuklarina kars1 farkli davrandiklar
goriilmektedir. Babalarin  genellikle ¢ocuklarina
karsi daha hosgoriilii davrandiklar1 ve gida alim
iizerinde daha az aktif kontrol uyguladig:1 annelerin
ise daha kontrolcii ve otoriter oldugunu gosteren
kanitlar sunulmustur. Bu kanitlarda, annelerin
yemek zamanlarinda beslenme siirecinde olan
¢ocuklarini dogrudan etkiledigi ve diger ¢ocuklar1 da
beslenme konusunda dolayli olarak etkiledigi goriil-
mektedir.” Ebeveyn beslenme uygulamalari ve
beslenme bilgisi de gocuklarin beslenme davranislari
ve yiyecek tercihleri iizerinde etkili olmaktadir.”
Bireyler kendi sevmedigi besinleri ¢ocuklarina sun-
madiklarindan ¢ocuklarin bu besin-leri deneme sansi
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olmamaktadir. Bu bakimdan annenin beslenme
bi¢ciminin ¢ok erken yaslardan itibaren g¢ocugun
beslen-me big¢imini de etkiledigi sdylenebilmekte-
dir.®

Aragtirma kapsaminda; annelerin saglikli beslenme
davraniglarin1  belirlemek, ¢ocuklarinin beslenme
siirecine yonelik tutumlarim anlamak ve kendi
beslenmeleriyle c¢ocuklarina sergiledikleri tutum
arasindaki iligkiyi gorebilmek amaglanmistir.

MATERYAL VE METOT

Etik Durum: Bu arastirma Amasya Universitesi
Girigimsel Olmayan Klinik Arastirmalar Etik Kurulu
tarafindan onaylanmis olup (Tarih: 06.05.2021, ka-
rar no: 69) Helsinki deklarasyonuna uygun sekilde
gerceklestirilmis ve katilimeilarin onamlari alinmig-
tir.

Tanimlayici, kesitsel ve iliski arayici tipte tasarlan-
mis olan arastirmanin evrenini; Tiirkiye’deki 2-6 yas
arasi ¢ocugu bulunan anneler, drneklemini ise; 5
Haziran 2021-5 Agustos 2021 tarihleri arasinda arag-
tirmaya katilmay1 kabul eden anneler olusturmustur.
Orneklem kriterlerini karsilayan 242 annenin 9 tane-
si aragtirmaya katilmayi kabul etmediginden ¢ikartil-
mis ve arastirma toplam 233 anneyle tamamlanmig-
tir (n=233). Pandemi tedbirleri nedeniyle internet
tabanli anket yazilimi olan google forms araciligiyla
toplanan veriler istatistik programma aktarilarak
analizleri yapilmistir.

Veri Toplama Aracglari: Veriler anne bilgi formu,
Saglikli Beslenmeye iliskin Tutum Olgegi (SBIiTO),
Beslenme Siireci Anne Tutumlar1 Olgegi (BSATO)
kullanilarak toplanmigtir.

Anne Bilgi Formu: Arastirmacilar tarafindan lit-
eratiir incelemesi sonucunda hazirlanan form sosyo-
demografik, obstetrik ve aragtirmayla iligkili oldugu
diisiiniilen toplam 28 sorudan olusmaktadir.>*'
Saghkl ~ Beslenmeye Iliskin ~ Tutum  Olcegi
(SBITO): 21 maddeden olusan anket 5°1i likert tipte
olup 4 faktérden olusmaktadir. Bu faktorler,
Beslenme Hakkinda Bilgi (BHB), Beslenmeye
Yonelik Duygu (BYD), Olumlu Beslenme (OB) ve
Kotii Beslenme (KB) olarak adlandirilmistir. Olgek-
ten alinabilecek puanlar 21-105 arasinda degis-
mektedir. Demir ve Cicioglu tarafindan gecerligi
yapilan dlgekten alinan yiiksek puanlar sagliksiz bir
beslenme bigimine sahip oldugunu gostermektedir.'
Olgegin giivenirlik katsayilar, BHB faktdriinde
0.90, BHB faktoriinde 0,84, OB faktoriinde 0,75 ve
KB faktoriinde 0,83 olarak bildirilmistir. Olgege ait
cronbach alfa katsayisi 0,90 olup bu ¢alismada 0,80
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olarak belirlenmistir. Alt faktdrlerin  giivenirlik
katsayilar1 ise; BHB 0,93, BYD 0,71, OB 0,80 ve
KB 0,77 seklinde hesaplanmustir.

Beslenme  Siireci Anne Tutumlari  Olgegi
(BSATO): Dilsiz ve Dag tarafindan gegerligi yapilan
olcek 5°1i likert tipte olup 27 maddeden olusmakta-
dir. Olgegin alt faktorleri ve giivenirlik katsayilari
ise soyledir; “Ogiin Sirasindaki Negatif Duygu Du-
rumu (OSNDD)” 0,92, “Yetersiz/Dengesiz Beslen-
meye Iliskin Tutumlar (YDBIT)” 0,84, ‘“Negatif
Besleme Stratejileri (NBS)” 0,72, “Zorla Besleme
(ZB)” 0,70 ve “Digerlerinin Goriisiine Tepki
(DGT)” 0,91°dir. BSATO’den almabilecek puanlar
27 ve 135 arasinda degismektedir. BSATO niin her
bir faktdr ve 6l¢ek toplam puani agisindan artmasi,
annelerin beslenme siirecine dair gostermis oldugu
sorun oldugunu ifade etmektedir.'
Olgege ait cronbach alfa i¢ tutarlilik katsayis1 0,91,
bu ¢alisma icin ise 0,93 olarak belirlenmistir. Olgek
alt faktorlerinin giivenirlik katsayilari ise sirasiyla;
OSNBD 0,90, YDBIT 0,90, NBS 0,84, ZB 0,87 ve
DGT 0,74’tiir.

tutumlarda
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Verilerin Analizi: Arastirma verileri SPSS 15.0
(Statistical Package for the Social Sciences) kul-
lanilarak analiz edilmistir. Tanimlayici veriler; sayi,
ylizde, ortalama, standart sapma, minimum, mak-
simum degerler ile gosterilmis ve verilerin normal
dagilima uygunlugu test edilmistir. Istatistiksel
anlamlilik diizeyi 0,05 olarak kabul edilerek bagimli
ve bagimsiz degiskenlerin arasindaki fark non-
parametrik analizlerden Kruskal Wallis ve Mann
Whitney U testi kullanilarak  incelenmistir.
Degiskenler arasindaki iliskinin belirlenmesi i¢in
Spearman korelasyon testi kullanilmistir.

BULGULAR

Aragtirmaya katilan annelerin yas ortalamalarinin
33,523+3,758 (min= 26, max= 40), eslerinin yas
ortalamalarinin ise; 36,077+4,114 (min= 29, max=
44) oldugu tespit edilmistir. Annelerin ¢ogunlu-
gunun lisans mezunu (%60,5) oldugu ve ¢alismadigi
(%73,8), gelirlerinin giderlerine esit (%54,9) oldugu
saptanmustir. %65,2’sinin sigara, %58,8’inin alkolii
hi¢ kullanmadigi, eslerinin %49,8’inin lisans me-

Tablo 1. Bagimsiz degiskenlere ait verilerin dagilima.

Degiskenler n %
Egitim durumu Lise 22 9,4
Lisans 141 60,5
Lisansiistii 70 30,1
Calisma durumu Calismiyor 61 26,2
Calistyor 172 73,8
Gelir durumu Gelir giderden az 26 11,2
Gelir gidere esit 128 54,9
Gelir giderden fazla 79 33,9
Sigara kullanma durumu Hig kullanmayan 152 65,2
Artik kullanmayan 33 14,2
Hala kullanan 48 20,6
Alkol kullanma durumu Hig kullanmayan 137 58,8
Artik kullanmayan 21 9,0
Sosyal kullanici 75 32,2
Esin egitim durumu Lise 62 26,6
Lisans 116 49,8
Lisansiistii 55 23,6
Esin calisma durumu Calismiyor 8 3,4
Calisiyor 225 96,6
Aile tipi Cekirdek 228 97,9
Genis 5 2,1
Planh gebelik Evet 220 94,4
Hayir 13 5,6
Gebe kalma sekli Spontan 218 93,6
Tedaviyle 15 6,4
Toplam gebelik sayis1 Bir 104 44,6
iki ve tizeri 129 55,4
Yasayan ¢ocuk sayisi Bir 127 54,5
Iki ve tizeri 106 455
Cocuklarin yaslar 2 64 27,5
3 56 24,0
4 52 223
5 43 18,5
Total 233 100
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zunu oldugu ve %96,6’sinin ¢aligtigi bulunmustur.
%97,9’u ¢ekirdek aile yapisinda olup %94,4’liniin
planh gebelik gecirdigi, %55,4’liniin iki ve iizerinde
gebelik yasadifi, %54,5’inin ilk yasayan c¢ocugu
oldugu ve %27,5’inin 2 yasinda ¢ocuga sahip oldugu
belirlenmistir (Tablo 1).

Arastirmadaki kadinlarin SBITO toplam puan ortala-
mast 83,862 £9,158 (min: 58 max: 100) olarak
hesaplanmis ve beslenme hakkinda bilgi
22,13742,805 (min: 10, max: 25) alt faktériinden en
yiiksek ortalamaya sahip oldugu saptanmustir (Tablo
2). Arastirmadaki kadinlarin BSATO toplam puan
ortalamas1 61,660+18,929 (min: 27 max: 117) olarak
hesaplanmis ve yetersiz/dengesiz beslenmeye iliskin
tutum 23,939 +7,949 (min: 8, max: 40) alt fak-
toriinden en yiiksek ortalamaya sahip oldugu saptan-
mugtir (Tablo 2).

Tablo 3’e gore; SBITO toplam puan ortalamasinin
annelerin gelir durumu, eslerinin ¢alisma durumu,
gebeligin planl olmas1 gibi faktorlerle iliskili oldugu
tespit edilmistir. Ikiden fazla gruplu olan
degiskenlerde anlamliligin neden oldugu grubu belir-
lemek i¢in Tamhane’s T2 post hoc analizi uygulan-
mistir.

Annelerin ¢ocuklarimin beslenme siirecine yonelik
tutumlart; yas, ¢aligma durumu, gelir durumu, esin
egitim diizeyi ve ¢ocuklarin yaslartyla iliskili oldugu
goriilmistiir (Tablo 4).

Aragtirmaya katilan annelerin beslenme tutumlariyla
cocuklarinin beslenmesine yonelik tutumlari arasin-
daki iligki Spearman korelasyon testiyle analiz
edilmis ve istatistiksel olarak anlamlilik goriil-
memistir (r=-0,077 p= 0,239).

Tablo 2. Olgekler ve alt faktdrlerinin puan ortalamalar1.

Gamze Figkin ve Zeynep Olger

TARTISMA VE SONUC

Bu arastirmamiz, annelerin saglikli beslenme du-
rumlariyla ¢ocuklarinin beslenme siirecine yonelik
tutumlar1 arasindaki iliskiyi belirlemek amaciyla
yapilmistir. Cocuklarin beslenmesinden birinci dere-
cede sorumlu olan ebeveynlerin kendi beslenmeleri-
ne yonelik sergiledikleri tutumun g¢ocuklarimi da
etkileyebilecegi fikrinden yola ¢ikilmistir. Arastir-
mamizin sonucunda; annelerin beslenme hakkinda
bilgi diizeylerinin yiiksekligi olumlu etki yaratirken,
yetersiz ve dengesiz beslenmeye iliskin tutum ortala-
malarinin yiiksek olmasi ¢ocuklarin beslenme davra-
nislarint olumsuz etkileyebilecegine isaret etmekte-
dir. Literatiirde ebeveynlerin kendi inanglari, beslen-
me tutumlari, besin tiiketim uygulamalari, bakis agi-
lar1 ya da bilgilerinin ¢ocuklarinin beslenme siirecin-
de 6nemli bir etkiye sahip oldugu bildirilmistir.'?
Hatta annelerin beslenme bilgisinin artmasiyla ¢o-
cuklar i¢in daha saglikli diyet secimleri yaptiklar
goriillmektedir.” Bu nedenle ¢ocukluk ¢agindan itiba-
ren saglikli ve dengeli beslenme konusunda ebe-
veynlerin bilgilendirilmesi son derece Onem tagi-
maktadir. Prekonsepsiyonel ve gebelik déneminde
devam ettirilen Dbilgilendirme egitimlerine
postpartum siirecte bebek ve ¢ocuk beslenmesi ko-
nularinin eklenmesi ebeveynler i¢in yol gosterici
olacaktir.

Ebeveynlerin sosyo-ekonomik diizeylerinin yetersiz
olmasi saglikli yiyeceklere erisim ve alma konusun-
da ciddi sorunlar yaratacagindan ¢ocuk beslenmesini
de olumsuz sekilde etkileyebilmektedir.””"> Bu aras-
tirmamizda geliri giderine esit olan kadinlarda BYD
faktoriinlin ortalamasinin yiiksek oldugu, geliri fazla

Olcekler ve alt faktorleri XSS Min-Max
Beslenme hakkinda bilgi 22,137+2 805 10-25
Beslenmeye yonelik duygu 19,532+4,172 10-30
Saglikh Beslenmeye Olumlu beslenme 20,5323 341 625
lliskin Tutum Olgegi K&tii beslenme 21,6603 459 6-25
Toplam ortalama 83,862+9,158 58-100
Ogiin arasidaki negatif duygu durumu 13,549+5,337 6-27
Yetersiz/dengesiz beslenmeye iligkin tutumlar 23,939+7,949 8-40
Negatif beslenme stratejileri 10,283+4,810 5-25
Beslenme Siireci Anne ngla be.sl§me" _ : 5,068+2,182 4-16
Tutumlar1 Ol¢egi Digerlerinin goriisiine tepki 8,819+3,822 4-20
Toplam ortalama 61,660+18,929 27-117
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olan kadinlarda OB, KB ve SBITO toplam puan
ortalamasinin anlamlilik gosterdigi belirlenmistir.
Konuya iligkin yapilan farkli bir ¢aligmada aileleri
yiiksek gelir diizeyine sahip olan 6grencilerin saglik-
siz beslenme davraniglar1 gosterdigi ifade edilmis-
tir.'* Literatiirle karsilastinldiginda bu arastirmanin
bulgular1 diger caligmalarla benzerlik gostermekte-
dir.

Aragtirmamizda, esleri ¢alisan kadinlarin BHB hari-
cindeki tiim alt faktdr ve dlgek toplam puan ortala-
malarin yiiksek oldugu bulunmakla birlikte drnekle-
me alman kadinlarin biiyiik ¢ogunlugunun galisan
olmasi beslenme hakkinda bilgilerinin yiiksek olma-
sina ragmen zaman sikintilarindan dolayi beslenme
konusunda olumsuz davranislara yonelmis olabile-
ceklerini diistindiirmiistiir. Son yillarda yapilan farkl
bir ¢aligmada; babalarin genellikle gida alimi iizerin-
de daha az aktif kontrol uyguladiklar1 annelerin ise
¢ocuklarinin beslenme siirecinde dogrudan etkili
olduklar1 belirtilmistir.” Benzer sekilde yapilan diger
¢aligmalarda iilkemizde evde yemegin hazirlanmasi
ve sunulmasi islerinde genellikle kadinlarin rol aldi-
81, ¢alisan erkeklerin ev igi gorevlere ¢ok fazla dahil
olmadig1 ve beslenmeye yonelik tiim sorumlulugun
kadmlara yiiklendigi iizerinde durulmustur.>'® Bu
acidan literatiirle benzer sonuclar elde edilmistir.
Gebeligin planlanmasi kadinlarin hayat tarzi degisik-
likleri yapmalarini, saglikli beslenmelerini ve yagam
standartlarin1  diizenlemelerini saglamaktadir. Bu
aragtirmamizda gebeligi planli olan kadinlarda bes-
lenmeye yonelik olumlu alt faktorler igeren tiim
alanlardan yiiksek puanlar elde edilmesi gebeliklerin
planli olmasinin pozitif sonuglar dogurdugu anlami-
na gelmektedir. Konuya iliskin yapilan diger calis-
malarda planlanmamis gebelik yasayan kadinlarin
kafeinli i¢ecek tiiketimine devam ettigi, vitamin kul-
laniminda eksikliklerin oldugu ve yetersiz beslenme-
nin goriildiigii bildirilmistir.'” Bu sonuglar arastirma
sonuclariyla paralel ozellikler gostermektedir.

Erken ¢ocukluk doneminde; cocuklarin saglikli geli-
sim siirecinin devam edebilmesi, bakimindan sorum-
lu olan kisilerin 6zellikle ebeveynlerinin sergiledik-
leri tutum ve davranislara baghdir.”'® Arastirmamiz-
da annelerin ¢ocuklarmni besleme tutumlariin yas,
gelir seviyesi, eslerin ¢alisma durumu, gebeliklerinin
planli olmasi ya da ¢ocuklarin yaslar1 gibi faktorlerle
iligkili oldugu goriilmiistiir. 3-5 yas arasi ¢ocuklar ve
ebeveynleriyle yapilmig bir c¢aligmada, annelerin
cocuklarini besleme tarzlarmin yas, gelir ve egitim
durumu, ¢ocuk sayist gibi degiskenlerle iliskili ol-
madig1 goriilmiistir.” Cok 1rkl1 bir mahallede ilkokul
cagindaki cocuklarla yapilan bagka bir arastirmada
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ihmalkar ebeveynlere sahip olanlarin ve beslenme
stireglerine miidahalede bulunulmayanlarin sagliksiz
atistirmaliklar tiiketme ihtimallerinin yiiksek oldugu
bulunmustur.” Bu durum ebeveynler tarafindan ser-
gilenen tutumlarin ¢ocuklarin beslenme siireci iize-
rindeki 6nemini vurgulamaktadir. 2-12 aylik bebegi
olan 29 anneyle yapilmis nitel bir ¢aligmada annele-
rin ¢ocuklar i¢in en iyi olduguna inandig1 besinleri
vermek istediklerini, sagliksiz gidalardan kagindikla-
rin1 ve besleme tutumlarint 6nceki deneyimlerine
gore sekillendirdiklerini ifade etmislerdir.'® Sene-
gal’de emziren 171 anneyle yapilmis baska bir ¢alis-
mada beslenme bilgi ve tutumlarinin yiliksek oranda
egitim ve gelir diizeyiyle iligkili oldugu bildirilmis-
tir.%" Literatiirdeki ¢alismalar bu arastirmanin sonu-
cuyla kismen benzer &zellikler gostermektedir. So-
nuclarin kismen farkli ¢gikmasi, arastirmalarin yapil-
digt kiiltiirel ve sosyoekomik sartlarin veya drnek-
lem gruplarimin g¢esitliliginden kaynaklaniyor olabi-
lir.

Bu arastirmamizda, 61,660+18,929 BSATO toplam
puan ortalamasiyla annelerin besleme konusunda
orta diizeyde sorun yasadiklart ve bu sorunlarin en
cok YDBIT alt faktériinde oldugu tespit edilmistir.
Literatiirde 9 ay-6 yas arasi gocugu olan 217 anneyle
yapilan bir calismada annelerin BSATO’den ortala-
ma 75,20£17,49 puan aldiklari, beslemeye iliskin
gosterdigi tutumlarda orta diizeyde sorunlart oldugu
ve YDBIT alt faktoriinden yiiksek puanlar aldiklart
goriilmiistiir.”' 168 bebegin ebeveynleriyle yapilan
baska bir arastirmada da, BSATO toplam puan orta-
lamalarinin 9. ayda 89,51%£12,75, 12. ayda
89,00+12,77 olmasi annelerin besleme tutumlarinda
yiiksek diizeyde sorun yasadigina ve zaman igerisin-
de bu sorunlarda azalma olmadigina isaret etmekte-
dir. Ayrica annelerin YDBIT alt faktériinden en yiik-
sek ortalamaya sahip olmalar1 bu arastirmamizla
benzer niteliktedir.* Bir anaokulunda 248 ogrenci
velisini kapsayan aragtirmada ise, annelerin
54,00£16,00 BSATO toplam puan ortalamastyla orta
diizeyde sorun yasadiklari tespit edilmistir.” incele-
nen tiim ¢aligmalarda annelerin orta-yiiksek diizeyde
cocuklarint besleme sorunu yasamalar1 saglik pro-
fesyonelleri tarafindan degerlendirilmesi ve destek-
lenmesi gereken bir konu oldugunu gostermektedir.
Aile ortami, ebeveyn beslenme aligskanliklari, sosyo-
ekonomik durum, medya vb. bir¢ok faktdr ¢ocukla-
rin yeme davramslarim etkilemektedir.* Bu arastir-
mamizda annelerin beslenme durumuyla ¢ocuklarina
sergiledikleri beslenme tutumlar1 arasinda anlamli
bir iliski bulunamamustir. Literatiirde 6-23 aylik ¢o-
cugu olan 326 Nijeryali annenin beslenme bilgisi ve
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¢ocuk besleme uygulamalart iizerine yapilmis bir
aragtirmada annelerin zayif diizeyde beslenme bilgi-
sine sahip oldugu ve ¢ocuklarini beslemek konusun-
da da yeterli olmadiklar1 goriilmiistiir.> 169 cocugun
ve annelerinin beslenme durumu iliskisini inceleyen
farkli bir arastirmada, maternal beslenme yetersizligi
olan kadinlarin ¢ocuklarinda da ciddi beslenme so-
runlart oldugu belirtilmistir.”® Diyet cesitliligi ve
beslenme durumu ile ilgili Hindistan’da yapilan bas-
ka bir ¢caligmada da, anne diyetinin ¢ocuklara uygu-
ladig1 rejimle direkt iliskili oldugu vurgulanmustir.”’
1396 katilimcinin oldugu farkli bir arastirmada an-
nelerin kendi diyetlerinde agirlik verdigi besin tiirle-
rinin ¢ocuklarin tiikettigi besinlerle benzer 6zellikte
oldugu belirlenmistir.”® Ancak Endonezya’da 136
anneyle yapilan bagka bir ¢calismada annelerin besle-
me rolii ve bilgisi ile kii¢iik ¢ocuklarinin yeterli bes-
lenme durumu arasinda anlamli bir iliski olmadig1
gosterilmistir.* Genel olarak incelenen tiim ¢alisma-
larda annelerin beslenme bilgisinin ¢ocuklarin bes-
lenme durumuyla pozitif olarak iligkili oldugu goriil-
mekle birlikte arastirmamizin bulgulariyla zit sonug-
lar elde edilmistir. Caligmalarin genelde anaerkil
toplum yapisina sahip iilkelerde yapilmasi, ancak
Tiirkiye’ nin ataerkil yapida olmasi toplumsal cinsi-
yete 6zgii atfeden bir farklilik olarak nitelendirilmis-
tir. Ataerkil toplumlarda kadmin statii olarak ikinci
sinif insan 6zelliginde olmasi sagliksiz beslenmeleri-
ne neden olurken, erkek cinsiyeti, ¢cocuk ve yash
smifina ait olanlara en iyi besinlerin sunuldugu bi-
linmektedir. Bu durumun arastirma sonuglarimiza da
yansimig olabilecegi diisiiniilmiistiir. Yine tartisma-
ya dahil edilen iilkelerin sosyoekonomik ve egitim
seviyelerinin diisiik olmas1 bu iilkelerde yasayan
annelerin ¢ocuklarini da sagliksiz sekilde beslemis
olduguna isaret etmektedir. Arastirmamizdaki anne-
lerin egitim ve sosyoekonomik seviyelerinin daha
yiiksek olmast literatiirle farkli sonuglarin ortaya
¢ikmasina neden olmus olabilir.

Sonug olarak; annelerin saglikli beslenme ve ¢ocuk-
larinin beslenme siirecine yonelik tutumlarinin zayif
oldugu tespit edilmistir. Bu iki olumsuz sonug ara-
sinda istatistiksel bir anlamliligin olmamasi sevindi-
rici bir bulgu olarak degerlendirilmistir. Literatiirde
¢ocuklarin beslenme konusunda ebeveynlerinden
etkilendiklerine dair kanitlarin bulunmasi konunun
goz ardi edilmemesi gerektigine isaret etmektedir.
Bu bakimdan saglik profesyonellerinin
prekonsepsiyonel donemden baslayarak ebeveynlere
saglikli beslenme aligkanliklar1 kazandirmak, olumlu
bir rol model olma konusunda cesaretlendirmek ve
kazandirilan beslenme aligkanliklarini siirdiirebilmek
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i¢in farkindaliklarini arttirmaya yonelik girisimlerde
bulunulmasi dnerilmektedir.

Etik Komite Onayi: Bu arastirma Amasya Universi-
tesi Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulu tarafindan onaylanmistir (Tarih: 06.05.2021,
karar no: 69).
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miglerdir.

Yazar Katkilari: Fikir — GF, ZO; Denetleme-GF,
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Amag: Kalp cerrahisi sonrast gelisen mediastinit po-
tansiyel olarak yikici bir komplikasyondur. Bu klinik du-
rum igin gesitli tedavi modaliteleri dnerilmistir ve vakum
yardimli kapatma bunlardan biridir. Bu ¢alismada yikama-
1 ve yikamasiz yontemlerle gergeklestirilen vakum des-
tekli kapatmanin sonuglarini karsilagtirmayr amaglanmis-
tir.

Materyal ve Metot: Ocak 2015-Haziran 2019 tarihleri
arasinda sternotomi ile kalp cerrahisi gergeklestirilen ve
sonrasinda mediastinit gelisen toplam 60 hasta ¢alismaya
dahil edildi. Grup 1 ve Grup 2, sirasi ile yikamasiz ve
yikamali negatif basingl yara tedavisi uygulanan 30 hasta-
dan olusturuldu. Gruplar arasinda demografik 6zellikler ve
tedavi sonuglari karsilagtirildi.

Bulgular: Hastalarin demografik verileri benzerdi.
Bakteriyolojik kiiltiirler, her iki gruptaki hastalarin biiylik
¢ogunlugunda stafilokok varligini gosterdi (Grup 1, %
61,6; Grup 2, %70). Tedavi, enfeksiyon eradikasyonu,
yara kapanma ve hasta taburculugu siireleri Grup 2'de
istatistiksel olarak daha diisiiktii (p<0,05) Yara kapanma
orani Grup 2'de istatistiksel olarak daha yiiksekti (p<0,05).
Sonug: Yikama metodu kullanilarak uygulanan vakum
destekli negatif basing tedavisi, mediastinit tedavisinde
uygulanabilen bir yontemdir ve yikamasiz yonteme gore
iistiinliikleri mevcuttur.

Anahtar Kelimeler: Enfeksiyon, mediastinit, negatif
basingli yara tedavisi, vakum yardimli kapatma, yara iyi-
lesmesi

ABSTRACT

Objective: Mediastinitis following cardiac surgery is
potentially devastating complication. Various treatment
modalities were suggested for this clinical situation and
vacuum assisted closure is one of them. In the study it was
aimed to compare outcomes of vacuum assisted closure
performed with instillation and non-instillation methods.
Materials and Methods: From January 2015 to June
2019, a total of 60 patients who had mediastinitis after
cardiac surgery performed via sternotomy were included
to the study. Both Group 1 and Group 2 was consisted of
30 patients to whom negative pressure wound therapy
performed without and with instillation, respectively. De-
mographic characteristics and treatment outcomes were
compared between the groups.

Results: Demographic data of the patients were simi-
lar. Bacteriologic cultures showed the presence of staphy-
lococci in the majority of the patients in both groups
(Group 1, 61.6%; Group 2, 70%). Duration of treatment,
eradication of the infection, wound closure and patients
discharge were statistically lower in Group 2 (p<0.05).
Rate of the patients with healed wound was statistically
significantly higher in Group 2 (p<0.05).

Conclusion: Vacuum assisted negative pressure thera-
py via instillation is a reliable method that can be per-
formed in the treatment of mediastinitis and has superiori-
ty over non-instillation method.

Keywords: Infection, mediastinitis, negative pressure
wound therapy, vacuum-assisted closure, wound healing
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INTRODUCTION

Deep sternal wound infections (DSWI), known as
mediastinitis, is a major complication after cardiac
operations performed with sternotomy. Mediastinal
fascia and the deep-seated retrosternal tissues are the
involved areas.' The incidence of the mediastinitis
was reported between 0.6% and 5% in different se-
ries and despite adequate medical and surgical treat-
ments it has mortality rates ranging from 10% to
45%.* Multifactorial process involves in the patho-
genesis of the mediastinitis that includes various risk
factors and pathogenic microorganisms. These fac-
tors related to either patient characteristics or the
procedure.’

Different treatment modalities can be performed for
mediastinitis. Prophylactic and/or microorganism-
oriented antibiotherapy is one of the most important
tools in the treatment regimens. Besides, surgical
revision with primary closure or open dressings,
closed irrigation, reconstruction with soft tissue
flaps, and negative pressure wound therapy (NPWT)
are the other treatment alternatives for mediastinitis.*
NPWT can be performed with instillation method or
standard method without instillation.’

Purpose of this study is to evaluate the treatment
outcomes of the NPWT with and without instillation
methods in patients with mediastinitis after cardiac
surgery performed via sternotomy.

MATERIALS AND METHODS

Ethical Status: Written informed consent was taken
from all participants and this single center retrospec-
tive study was approved by Gaziantep University
Ethics Committee of Clinical Trials (Date:
03/07/2019, decision no: 2019/196) and complies
with the declaration of Helsinki.

From January 2015 to June 2019, hospital records of
the patients who were treated with NPWT after car-
diac operation performed via sternotomy were inves-
tigated. Patients performed emergent surgery, re-do
surgery, beating heart surgery, underwent thoracic
aortic surgery extended to the descending aorta,
more than one valve interventions, coronary artery
bypass with valve interventions, under 18 years old,
diagnosed any kind of neoplasia, had evidences re-
lated to the infection but with negative substernal
bacterial wound culture or without mediastinitis
were not included to the study. A total of 60 patients
diagnosed with mediastinitis after cardiac surgery
and treated with NPWT with or without instillation
methods were involved to the study.

Study was consisted of two gruops. Both Group 1
and Group 2 were consisted of 30 patients to whom
NPWT was performed without or with instillation
method. Demographic data, laboratory findings and
echocardiographic results in terms of ejection frac-
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tion of the patients, comorbidities, kind of opera-
tions performed (coronary artery bypass graft opera-
tion, aort valve replacement, mitral valve replace-
ment), classification of the wound, duration of oper-
ation and aortic cross-clamp, results of bacterial
wound cultures and treatment outcomes of NPWT
were compared. Cefazolin sodium lgr was adminis-
tered to the patients during induction of anesthesia
via venous way and ordered three times a day after
postoperative period. Antibiotherpay was revised to
suitable one which of the detected pathogen in the
surgical site was sensitive. Sternum was closed in
classical way after operation but Robitschek method
was performed for sternal fixation in the necessity of
revision surgery.

Mediastinitis was defined according to Centers for
Disease Control and Prevention guidelines.® Diagno-
sis of mediatinitis requires at least one of the follow-
ing criteria; presence of organisms cultured from
mediatinal fluid or tissue, evidence of mediastinitis
on histopathological and gross anatomical examina-
tion, and at least one of the signs or symptoms in-
cluding fever (>38°C), sternal insitability or chest
pain and additionally at least one of the following;
mediastinal widening on imaging or purulent drain-
age from mediastinal site. El Oakley’ classification
was used for post-sternotomy mediastinitis.
Statistical Method: The normality of distribution of
continuous variables was tested by Shaphiro Wilk
test. Mann-Whitney U test was used for comparison
of two independent groups of variables with a non
normal distribution. Chi-square test was used to as-
sess relation between categorical variables. The cate-
gorical variables were expressed as percentages and
continuous variables were expressed as the mean
SD. SPSS 22.0 (SPSS Inc., Chicago, IL, USA) was
used for data analysis. Statistical significance was
defined as p<0.05 with a two tailed test.

RESULTS

Both groups were consisted of 30 patients and there
were no statistically differences in demographic,
laboratory and clinical data prior to the treatment
(Table 1).

In addition to the data above, there were no statisti-
cally significant differences in body mass index
(BMI) (Group 1, n=17; Group 2, n=18) and immu-
nosuppressive treatment between the groups.

All the patients were underwent open heart surgery
by using cardiopulmonary bypass pump. Type of
operations, duration of cross-clamp and operations
were given in Table 2.

Post-sternotomy wound classification was evaluated
according to the recommendations of El-Oakley et al
and summarized in Table 3.
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Table 1. Comparison of pre-treatment status between groups.
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Variables* Group 1 (n =30) Group 2 (n=30) p

Age (years) 59.40 +£10.29 5713 +£11.64 0.571
Gender (male/female) 13/17 12/18 0.835
Patients with DM 11 10 0.837
Patients with COPD 6 7 0.726
Patients with renal failure 2 2 >(.99
EF (%) 47+2.3 49+2.7 0.784
Wound area (cm®) 173.00 + 123.73 127.33 £ 137.87 0.341
Albumin (gr/dL) 2.364 £0.325 2.350£0.823 0.954
CRP (mg/L) 42.4448.52 46.56+7.61 0.896
WBC count/ml 13.9 13.7 0.965

NPWT; negative pressure wound therapy, DM; diabetes mellitus, WBC; white blood cell ¥*Mean + SD.

Table 2. Type of operations and duration of operations and cross-clamp.

Duration of Duration of
CABG(n) AVR(n) MVR(n) Operation (min) cross-clamp
(min)
Group 1 18 5 7 160.3+12.4 45.243.7
Group 2 19 4 7 156.6+11.7 43.4+4.1
P 0.844 0.786 >0.99 0.934 0.925

CABG; coronary artery bypass graft, AVR; aortic valve replacement, MVR; mitral valve replacement.

Table 3. Post-sternotomy El-Oakley mediastinitis classification.

El Oakley Class Group 1 (n=30) Group 2 (n=30)

N % N %
1 N N _ -
11 6 20.0 5 16.6
1A 9 30.0 9 30.0
111B 15 50.0 16 534
IVA - - - -
IVB - - - -
\Y N

Bacteriologic wound cultures revealed the presence
of staphylococci in the majority of the patients in
both groups and results were given in Table 4.

Duration of treatment, bacterial eradication, wound

(Table 5).

closure, and hospital discharge were statistically

Table 4. Culture-verified deep sternal wound infection pathogens.

significantly lower in Group 2. Wounds of all pa-
tients totally healed in Group 2 however, 66.7% of
the patients had totally healed wounds in Group 1

Bacterial strains

Group 1 (n=30)

Group 2 (n=30)

N % N %
Staphylococcus aureus 12 40.0 13 43.3
Escherichia coli 1 33 - -
Staphylococcus epidermidis 6 20.0 7 233
Metisin resistance 6 20.0 5 16.6
Staphylococcus aureus
Pseudomonas aeruginosa 3 10.0 2 6.6
Acinetobacter baumannii 2 6.6 3 10.0
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Table 5. Comparison of treatment outcomes between groups.

Outcomes Group 1 Group 2 p

(n =30) (n=30)
Days treated* 36.47 £ 13.07 9.87+431 0.001**
Days wound eradicated from clinical infection*® 26.40 + 6.58 6.05 +1.48 0.001**
Wound healed (%) 65.7 100 0.006**
Days to wound closure* 28.65 + 6.62 13.24 + 6.58 0.001**
Days to patient discharge* 39.28+12.14 14.76 £ 9.25 0.001**

NPWT, negative pressure wound therapy. *Mean + SD. ** p < 0.05 compared with control group.

DISCUSSION AND CONCLUSION

Mediastinitis is a life-threatening complication after
median sternotomy. Several risk factors have been
defined in the literature and of those obesity and
diabetes remain the most important.® Most of the
participants in our study were involved in over-
weighted and obesity class I groups according to the
BMI classification and DM was the most prevalent
concomitant disease. Besides, advanced age, COPD,
left ventricular dysfunction, female sex and renal
failure were additional preoperative risk factors
mentioned in the literature.” Most of the patients
were female and had decreased EF and advanced
age in our study. COPD was the second prevalent
concomitant disease and there were four patients
with renal failure. Prolonged duration of surgery and
aortic-cross clamp time was accepted as intra-
operative risk factors for mediastinitis.” Duration of
operation and aortic cross-clamp time was within
normal limits parallel with the literature in our
study, because of exclusion of surgeries required
more than one cardiac structure interventions and re-
do.

Use of bilateral internal mammarian artery for vas-
cular graft in coronary artery bypass graft operations
is also associated with postoperative mediastinitis.
Harvesting of both mammarian arteries damages to
sterna collateral blood supply and increases the vul-
nerability to infections.'” In our study only left inter-
nal mammarian artery was used in patients who un-
derwent coronary artery bypass graft operation.
Mediastinitis was classified into five categories ac-
cording to time of presentation and presence of risk
factors by El-Oakley et al.” All of the participants in
both groups in our study were involved in group II,
IIIA and IIIB.

The most common microorganism detected in
wound infections is staphylococcus aureus and caus-
ing up to 80% of mediastinitis after cardiac sur-
gery.'" Similarly, S.aureus was the major pathogen
detected in the bacteriologic wound cultures of the
patients in both groups in our study.

Various treatment modalities were defined in the

literature for mediatinitis. Despite the choice of anti-
biotic, optimal dose, duration and timing remain
controversial, preoperative antibiotic prophylaxis is
one of the most important tools in the treatment.'?
Surgical debridement, drainage, irrigation, plastic
reconstruction and NPWT are the other techniques
established previously."

NPWT is a newer method consists of an open-cell
foam dressing covered with an adhesive drape. Sub-
atmospheric pressure is created and maintained by
the dressing connected to a vacuum pump.'* It can
be used in different wound types including acute
wounds such as traumatic or dehisced surgical
wounds and flaps and grafts, and chronic wounds
such as diabetic, pressure and vascular ulcers."
Wound drainage, stabilization of the chest wall, iso-
lation of the chest cavity to prevent contamination,
granulation stimulation, maintenance of a moist en-
vironment, and increased blood flow to the tissues
can be achieved by using NPWT when applied for
the mediastinitis after sternotomy.'® It also plays a
critical role in cell proliferation, modulation of in-
flammation and decreasing in bacterial levels."
NPWT with antibiotic was suggested as a first line
therapy for mediastinitis in a study conducted by
Kaul.'” In addition, initiation of NPWT is a class II
recommendation by the guidelines of American As-
sociation of Thoracic Surgery (AATS) in patients to
whom delayed sternal closure is planned following
mediastinitis.'® Cefazolin sodium (iv) was adminis-
tered to the patients before operation and antibiotic
therapy was regulated according to the microorgan-
isms detected in the bacterial wound culture in post-
operative period in our study.

NPWT can be performed by a standard way without
instillation or with instillation method which allows
automated, intermittent, volume controlled instilla-
tion of a topical wound solution during the therapy.
Although several solutions were recommended in
the literature for instillation, saline was the preferred
one because of the outcomes similar to other types
of solutions."” Saline was used for instillation in our
study.
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NPWT with instillation has been suggested in the
treatment of infected or contaminated wounds in
necrotizan fasciitis, upper and lower extremity
wounds, ulcers, breast reconstruction and other com-
plex wounds as well as mediastinitis.”” Singh et al.!
compared the outcomes of patients with mediastini-
tis treated with NPWT with and without instillation.
Control of wound infection and early granulation
tissue formation was better in patients treated with
NPWT with instillation. Similarly, in a study de-
signed by Chowdhry et al.”’, days to wound closure
and the number of therapy days were fewer in
NPWT with instillation group. In our study, days to
wound closure were significantly fewer and the du-
ration of the treatment were significantly lesser in
the patients treated via NPWT with instillation. Ka-
raca et al.” reported a case of mediastinitis caused
by Mycoplasma hominis. NPWT with instillation
method was performed and patient was treated with
a success in that study. Gabriel et al.”* emphasized
that NPWT with instillation has a positive impact on
decreasing the bacterial colonization in acute or
chronic wounds. Thus, this method can be useful for
the eradication of infection in mediastinitis with ap-
propriate antibiotics. Duration of the eradication of
the wound was lesser in NPWT with instillation
group in our study. According to the study designed
by Hehr et al.**, successful clearance of infection and
healed wounds in 89% of the patients were achieved
with sternal, spinal and extremity infections via
NPWT with instillation. Sternal wounds were healed
in all of the patients treated via NPWT with instilla-
tion in our study. NPWT with instillation has also
been shown to shorten the overall hospital stay.”
Patients were statistically significantly discharged
earlier to whom NPWT with instillation method was
performed in our study.

Underlying mechanism of NPWT with instillation
on wound healing and bacterial eradication can be
explained as follows; NPWT with instillation allows
to lower wound fluid viscosity, enabling the washout
of necrotic tissue, clots and fibrin in addition to re-
moval of excess fluid and increased granulation.
NPWT alone supplies a mechanical stress for stimu-
lation of underlying cell proliferation, while NPWT
with instillation allows new cells to be set on healthy
tissue. It removes inhibitory factors such as metallo-
proteases and destroys glycocalyx responsible for
resistance to antisepsis.?**’

In conclusion, efficiency of NPWT on the treatment
of mediastinitis after sternotomy was known previ-
ously. NPWT with instillation is a recently intro-
duced treatment modality and performed NPWT
with irrigation solution. Evidences are available in
the literature related to its positive effects on cell
proliferation and granulation which maintain wound
healing and prevention of drug resistance. It has su-
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periority over NPWT without instillation in the
terms of duration of the therapy, wound closure,
eradication of the infection and patient discharge.
Further studies with larger population are required
for additional effects of this therapy.
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Amag: Siklikla ikinci trimesterin sonlarindan itibaren
ortaya ¢ikan intrahepatik gebelik kolestazi, gebelik done-
minde goriilen yaygin bir karaciger hastaligidir. Cografi
varyasyonlara bagli olarak genel insidanst %1 -%27,6
arasinda degismektedir. Bu ¢alisma, liniversite hastane-
mizde Gebeligin intrahepatik Kolestazi tanili kadinlarin
maternal ve fetal sonuglarini bildirmeyi amagladi.
Materyal ve Metot: Calisma Egitim ve Arastirma Has-
tanemizde, Haziran 2018-Aralik 2020 tarihleri arasinda
Gebeligin intrahepatik Kolestaz1 (GIK) ile komplike olan
44 gebede retrospektif olarak yapildi. Calismaya dahil
edilen olgularin (n=44) demografik ozellikleri, karaciger
enzimleri, tant aldig1 gebelik haftasi, dogum sekli ve za-
mani, dogumda APGAR skorlari, yenidoganin kilosu ve
hasta bilgileri hastane kayitlarindan alindi.

Bulgular: Primipar kadm sayis1 27 (%61) idi. 4 (%9,1)
kadinda preeklampsi ve 4 (%9,1) kadinda gestasyonel
diabetes mellitus (GDM) izlendi. Yenidoganlardan sadece
birinde dogumda 1. ve 5. dakika APGAR scorlar sirasiyla
0 ve 0 idi.

Sonug: Calismamizda herhangi bir olumsuz maternal
sonug gozlenmemesine ragmen, bir perinatal 6liim izlendi.
GIK'nin bireysel olarak yonetilmesini dneririz. Kompli-
kasyonlarin 6nlenmesinde yakin takip ve aktif yonetim
gereklidir.

Anahtar Kelimeler: Gebelik, intrahepatik kolestaz,
perinatal sonuglar

ABSTRACT

Objective: Occurring frequently after the late second
trimester intrahepatic cholestasis of pregnancy (ICP) is a
widespread liver disease in the period of pregnancy. The
general incidence of IC depending on the geographic vari-
ations, is probably to vary from 1% to 27.6%. In the study,
it was aimed to report the maternal and fetal outcomes of
women with ICP at our university hospital center.
Materials and Methods: The study was performed
retrospectively on 44 pregnancies complicated by ICP
between June 2018 and December 2020, at our Education
and Research Hospital. Demographic characteristics, liver
enzymes, a gestational week at diagnosis, type and time of
delivery, APGAR scores at birth, and newborn weight and
information about the patients included in the study were
obtained from hospital records.

Results: The number of primiparous women was 27
(61%). In 4 (9.1%) women had preeclampsia and 4 (9.1%)
women had gestational diabetes mellitus (GDM). Only
one of the neonates had Apgar at the birth 1/5, 0 and 0
respectively.

Conclusion: In our study one perinatal death was ob-
served, although no adverse maternal outcomes were ob-
served. We recommend that ICP be managed individually.
Close monitoring and active management are required in
the prevention of complications.

Keywords: Intrahepatic cholestasis, perinatal out-
comes, pregnancy
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INTRODUCTION

Occurring frequently after the late second trimester
intrahepatic cholestasis of pregnancy (ICP) is a
widespread liver disease in the period of pregnancy.
The general incidence of IC depending on the geo-
graphic variations, is probably to vary from 1% to
27.6%, show differences between environmental
factors and ethnic groups.'” In comparison 1.24% in
the Indian population, while this number is 1.46% in
the Pakistani population, white population has a low
incident of 0.62%.* in primarily Latina Los Angeles
population, it is 5.6%.’

Although there is no definite data reported for Tur-
key, it was reported as 0.86% in one study and
0.45% in another study.®’

ICP is defined by biochemical cholestasis with ab-
normal liver functions, and elevated levels of serum
bile acids (BA) in the absence of other liver diseas-
es, a pregnancy-specific liver disease characterized
by maternal pruritus without any skin rash. P23 re-
gion of chromosome 2, the gene-related with ICP
has been reported.®

With satisfying maternal results, symptoms and ab-
normal liver function are spontaneously decreasing
after delivery. It has been reported that the most suc-
cessful pharmacological agent used in ICP treatment
ursodeoxycholic acid (UCDA) (500 mg, twice a day
or 15 mg/kg/day).”"

There is a high percentage of perinatal morbidity-
mortality and it has been found that the rate of fetal
complications like as preterm delivery, fetal distress,
is increased in ICP.”'® Fetal birth weights were
properly with gestational age and it was reported
that there was no difference in fetal malformation
and abortion rates. The incidence of meconium-
stained is 25-45% of the amnios. Intrauterine fetal
losses, preterm birth, and acute fetal distress are en-
countered in 2%, 44%, and 22% of in order of cases
with ICP."" High BA levels have a harmful impact
on cardiomyocytes, a few experimental animal types
of research have shown that.'* Therefore, ICP might
stimulate foetal arrhythmia that may lead to still-
birth.

Thus far, both ideal time to delivery and prenatal
management stay uncertain. No method to decrease
their risk of fetal monitoring has been described to
either predict adverse perinatal results. For time to
deliver in ICP-complicated pregnancies is also un-
clear, and the advice of various national expert soci-
eties is different. It has to be considered that induc-
tion of labor is associated with a higher frequency of
complications such as surgical delivery compared to
spontaneous labor.”” Active management of labour
protocols for ICP is recommended by the American
College of Obstetricians and Gynecologists. "

Kemine Uzel ve ark. (el al.)

In the study, it was aimed to report the maternal and
fetal outcomes of women with ICP at our university
hospital center.

MATERIALS AND METHODS
Ethical Status of the Study: Our study was ap-
proved by Erzincan Binali Yildirim University Clin-
ical Research Ethics Committee (Data: 26/04/2021,
decision no: 06/ 33). This study was carried out per
the Declaration of Helsinki.

Pregnant women who presented with the complaint
of itching, who did not have any liver and skin pa-
thology, and increased bile acids (=10 umol/L) in
the maternal blood, were considered as intrahepatic
cholestasis of pregnancy (ICP). Demographic char-
acteristics, liver enzymes, a gestational week at diag-
nosis, type of delivery, time of delivery, APGAR
scores at birth, and newborn weight and information
about the patients included in the study (n=44) were
obtained from hospital records.
Research Design: The study was performed retro-
spectively on 44 pregnancies complicated by ICP
between June 2018 and December 2020, at our Edu-
cation and Research Hospital, a tertiary care mater-
nity center.

Cholestasis was diagnosed: by the

1. Onset second or third trimester of pregnancy pru-
ritus and cholestasis

2. BA >10 pmol/L

3. Normalization of biochemical parameters after
delivery

4. Absence of other diseases that cause pruritus
Also, to exclude other causes of liver diseases in all
patients prior to the record, the serological analysis
of viral hepatitis was done. Detected normal ultraso-
nography of the liver and biliary tract for all women,
which performed ultrasonography.
Exclusion criteria were; liver viral infections, fatty
liver of pregnancy, patients with chronic liver dis-
eases, skin diseases, cholelithiasis and allergic disor-
ders.
Statistical Analysis of Data: Statistical analysis was
performed with IBM SPSS ver. 22 (Armonk, NY:
IBM Corp). For categorical variables results were
shown as count (n) and percentage (%), for continu-
ous variables as mean standard deviation or median
(minimum-maximum) according to the distribution.
Normality of the variables was checked with
Shapiro-Wilks’s test. Paired samples t test was used
when comparing preop-postop hemoglobin and
hematocrit levels. A p-value less than 0.5 was con-
sidered as statistically significant for all tests.

RESULTS
Maternal and fetal outcomes were evaluated in 44
women with ICP during the study period.
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Descriptive statistics are presented in Table 1 and
Table 2.

Patient characteristics are shown in Table 1. Deliv-
ery type of 37 (84.1%) cases was a caesarean sec-
tion. Antenatal corticosteroid was given to 4 (9.1%)
of the women with ICP for the prevention of respira-
tory distress syndrome (RDS) in preterm infants.
The number of primiparous women was 27 (61%).
In addition, 4 (9.1%) women had preeclampsia and 4
(9.1%) women had gestational diabetes mellitus
(GDM).

The median week of delivery was 37, and the medi-
an period of diagnosis to delivery interval was 1
week. One woman (%?2) delivered spontaneously at
<36 weeks’ gestation. The number of fetuses with
birth weight under 2500 g were 4 (9.1%). Nine fetus-
es (%20) had a pH of <7.2 level and they hospital-
ised in neonatal intensive care unit.

Only one of the neonates had Apgar at 1 and 5
minutes after birth, 0 and 0 respectively and this case
was reported as intrauterine death with unknown

Table 1. Socio-demographic parameters of the patients.
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ethology, which was in 38 gestational ages (Table
1).

The follow-up and delivery outcomes are presented
in Table 2. Liver alanine transaminase (ALT) were
lowest value 6, and highest value 709 with median
59.5 (6-709). Aspartate transaminase (AST) value
was 41.5 (10-923), and total bilirubin levels were 0.6
(0.3-10) in women. Hemoglobin values in Table 2
decreased after births in pre-post measurements and
it was statistically significant (p<0.001). Similarly,
hematocrit values also decreased, and it was statisti-
cally significant (p<0.001).

Neonatal mortality or neonatal morbidity such as
sepsis, polycythaemia, hypothyroidism, neonatal
convulsion, meningitis, pneumonia, pulmonary hy-
pertension, pneumothorax, necrotizing enterocolitis,
retinopathy of prematurity, congenital heart disease,
intracranial haemorrhage, periventricular leukomala-
cia, congenital anomalies, metabolic diseases were
not determined. Also, all women had eventless post-
partum course.

Mean= SD or Median(min-
max)
Age 28.7+4.7
BMI 25.6+2.6
Gravidity 1(1-5)
Parity 0(0-3)
Gestational age 37(34-41)
Birth weight 2989.1+£358.4
Apgarl 8(0-8)
Apgar5 9(0-10)
n %
- Never 34 85.0
Alcohol drinking Drinking 3 15.0
. Non-smoker 26 65.0
Smoking status Smoker 14 35.0
Spring 7 15.9
Season Winter 16 36.4
Fall 11 25.0
Summer 10 22.7
. Caesarean 37 84.1
Type of Birth NSD 7 15.9
No 40 90.9
Betamethasone Yos 2 91
Preeclampsia No 40 20.9
P Yes 7 9.1
. . . No 40 90.9
Gestational diabetes mellitus Yes 2 91
. . No 35 79.5
Neonatal intensive care Vos 9 205
No 41 932
Phototherapy Yes 3 6.8
Ursodeoxycholic acid No 33 75.0
Yes 11 25.0
treatment

Results were shown as Mean+ SD or Median(min-max) for numerical data and as count (n) and percentage (%) for categorical variables.
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Table 2. Patients' clinic and laboratory results.

Kemine Uzel ve ark. (el al.)

Mean+ SD p*
or
Median(min-max)
Total bilirubin 0.6(0.3-10) -
Direct bilirubin 0.3(0-1.7) -
ALT 59.5(6-709) -
AST 41.5(10-923) -
ALP 236.1497 -
Uric Acid 4.3+1.4 -
Hemoglobin (pre) 11.9+1.3 <0.001
Hemoglobin (post) 10.7£1.2 )
Hematocrit (pre) 35.843.3 <0.001
Hematocrit (post) 32.4+3.4 )

ALT: Alanine transaminase; AST: Aspartate transaminase; ALP: Alkaline phosphatase; *p value of pre-op and post-op comparison; BMI:
body mass index. Results were presented as mean+=SD (standard deviation) or median (minimum-maximum); Paired samples t test was

used when comparing preop-postop hemoglobin and hematocrit levels.

DISCUSSION AND CONCLUSION

Two extensive retrospective cohort studies conduct-
ed in Sweden and Australia recently reported posi-
tive results with regard to ICP.*" The study con-
ducted in Sweden did not report the risk of stillbirth
associated with ICP, but reported some increased
risk of preterm birth, gestational diabetes and
preeclampsia.” Generally positive results associated
with ICP, such as mild or severe results without still-
birth, were reported in the study conducted in Aus-
tralia.'”” A higher incidence of gestational diabetes,
preeclampsia, and spontaneous preterm birth has
been reported in women with ICP compared to the
general population.'” These higher rates of preterm
births compared to stillbirths should be taken into
account in the management of ICP. In both cohort
studies, no increase in stillbirth rate and high rates of
preterm delivery was considered secondary to medi-
cal treatment. The American College of Obstetri-
cians and Gynecologists (ACOG) recommends ac-
tive management protocols for the ICP."®

In our study, 4 (9.1%) women had preeclampsia and
4 (9.1%) women had gestational diabetes mellitus
(GDM) and the median week of delivery was 37,
and the median period of diagnosis to delivery inter-
val was 1 week. One woman (%2) delivered sponta-
neously at <36 weeks’ gestation. In addition, one
stillbirth was observed in our study.

A high serum bile acid concentration is essential for
diagnosis."” For women with ICP and markedly ele-
vated BA, defined as >40 pumol/L and doubling of
the levels of BA correlated with a 200% increase in
risk of intrauterine fetal demise.'*Several studies
showed treatment with UCDA did not seriously re-
duce the risk of their primary outcome, which was a
composite of perinatal death, preterm delivery, or
neonatal unit admission.'”We observed that, ursode-
oxycholic acid treatment was given to 11 (20 %) of
the women with ICP in our clinic. Clinically, ICP
associated with elevated serum levels of bile acids,

and is often accompanied by elevation of serum lev-
els of alanine aminotransferase (ALT) and/or aspar-
tate aminotransferases (AST). In our study - liver
alanine transaminase (ALT) was lowest value 6, and
highest value 709 with median 59.5 (6-709). Aspar-
tate transaminase (AST) value was 41.5 (10-923),
and total bilirubin levels were 0.6 (0.3-10) in wom-
en.

One study reported that bile acids above 100 pumol/L
were related to increased mortality despite twice-
weekly antenatal testing.”” A study by Kohari et al.
investigates the efficacy of an intensive surveillance
system for women with total bile acids >40 pmol/L
at<36 weeks. The intensive surveillance included
inpatient admission and continuous fetal heart rate
(FHR) monitoring with delivery between 36 and 37
weeks. The authors reported a meaningful decrease
in the stillbirth rate with this intensive surveillance
strategy.21

Most women gave birth at >36 weeks’ gestation in
our study.

Delivery is mostly suggested at 37 weeks’ without
an amniocentesis for fetal lung maturity due to
raised risk of fetal mortality, or after an amniocen-
tesis for delivery prior to 37 weeks’ gestation. If
meconium is existing at the time of amniocentesis,
delivery is indicated regardless of the fetal lung ma-
turity results. Delivery can proceed without amnio-
centesis if the fetal monitoring is non-reassuring.
Some providers are now waiting until 38-39 weeks
gestation to deliver if there is the resolution of pruri-
tus symptoms with treatment and bile acid levels are
not significantly elevated (<40 micromol/L).
Antenatal corticosteroid was given to 4 (9.1%) of
the women with ICP for the prevention of respirato-
ry distress syndrome (RDS) in preterm infants in our
study.

The ACOG, in their committee opinion detailing
medically indicated late-preterm and early-term de-
liveries, recommends delivery at 36 to 37 weeks'
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gestation. They also state that delivery before 36
weeks may be indicated related to laboratory and
clinical conductions."

In our study maternal and fetal demographic data
and results were evaluated in 44 women with ICP.
Spontaneous preterm delivery and preterm delivery
(<37 weeks gestation) rates were low. The incidence
of SGA fetuses was low. Low preeclampsia and
GDM rate were recorded. One perinatal death was
observed, although no adverse maternal outcomes
were observed.

In conclusion; The sample size and retrospective
nature of our study limited the results. However,
these concerns apply to all available literature on
ICP. The incidence of ICP is low; this is the limiting
factor for future studies. We believe it is necessary
to clarify whether prematurity associated with ICP is
because of spontaneous or iatrogenic preterm birth.
Given that there is no substantial evidence to suggest
that ICP increases the rate of stillbirths, we recom-
mend that ICP be managed individually rather than a
routine preterm delivery. The planned caesarean rate
was significantly higher in ICP cases, regarding ma-
ternal outcomes. Increases the emergency caesarean
was as result of induction of labour for women with
ICP. At the same time, inadequate response to iatro-
genic induction as a result of early labour, and fetal
distress during labour in ICP more common causes
leading to an increasing number of caesarean sec-
tions.
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Amag¢: Hemodiyaliz immiinsupresyon yaratmasinin
yani sira hastalarin damar girisimlerine ve operatif prose-
diirlere daha sik maruz kalmalart nedeniyle enfeksiyon
riskini arttirmaktadir. Amacimiz hemodiyaliz hastalarinda
spondilodiskitis oranini, olast etkenleri ve hastaliga erken
tan1 konmasina yardimei olabilecek parametreleri ortaya
koymaktir.

Materyal ve Metot: 2010-2020 tarihleri arasinda hemodi-
yaliz linitesinde tedavi alan hastalar ¢calismaya dahil edildi.
Bel agris1 sikayeti olan hastalarin verilerine Mia-Med
hasta kayit sisteminden retrospektif olarak ulasildi.
Bulgular: Spondilodiskitis sikligt %2,3 idi. Diyaliz
stiresinin uzamasi (p<0,001), kateter kullanimi1 (p=0,005),
diabetes mellitus (p=0,029) ve kalp yetmezligi (p=0,005)
varliginin diskitis riskini arttirdig1 saptandi. Spondilodiski-
tis bulunanlarda 16kosit (p<0,001), nétrofil lenfosit orani
(NLO) (p=0,006), trombosit Ilenfosit oram1 (TLO)
(p=0,001), sedimentasyon (p<0,001) ve C- reaktif protein
(CRP) (p<0,001) degerleri anlaml1 olarak yiiksek idi.
Sonug: Spondilodiskitis komorbiditesi olan, hemodiya-
liz siiresi uzun, kateter kullanilan ve ileri yastaki hastalar-
da daha sik ortaya ¢ikmaktadir. Hizli tani igin 16kositoz,
CRP, sedimantasyon gibi tetkikler kullanilabilir. Ayrica
tam kan tetkik sonuglarindan kolaylikla hesaplanabilen
NLR ve TLR, tanida kullanilabilecek parametrelerdir.
Anahtar Kelimeler: Hematolojik parametreler, hemo-
diyaliz, spondilodiskitis

ABSTRACT

Objective: In addition to causing immunosuppression,
hemodialysis may increase the risk of infection, given that
the patients are more frequently exposed to vascular inter-
ventions and operative procedures. The present study aims
to reveal the prevalence of spondylodiscitis in patients on
hemodialysis, potential factors, and parameters that may
help in the early diagnosis of the disease.

Materials and Methods: Patients who received treat-
ment in the hemodialysis unit between 2010 and 2020
were included in the present study. Data of patients with
low back pain were obtained retrospectively from the Mia-
Med patient registry system.

Results: The frequency of spondylodiscitis was 2.3%.
Findings showed that the prolonged dialysis duration
(p<0.001), catheter use (p=0.005), diabetes mellitus
(p=0.029), and heart failure (p=0.005) increased the risk

of discitis. Leukocyte (p<0.001), neutrophil-to-
lymphocyte ratio (NLR) (p=0.006), platelet-to-
lymphocyte ratio (PLR) (p=0.001), sedimentation

(p<0.001) and C-reactive protein (CRP) (p<0.001) levels
were significantly higher in patients with spondylodiscitis.
Conclusion: Spondylodiscitis occurs more prevalently
in patients with comorbidity, have long hemodialysis du-
ration, use catheters and in elderly patients. Leukocytosis,
CRP, sedimentation can be used for rapid diagnosis. In
addition, NLR and TLR, which can be easily calculated
from the results of whole blood tests, are parameters that
can be used in diagnosis.

Keywords: Hematological parameters, hemodialysis,
spondylodiscitis
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INTRODUCTION

Spondylodiscitis is an inflammatory disease that
impacts the spine, discs, and paraspinal tissue. In the
adult age group, it mainly manifests itself as an in-
fection that develops after discectomy. Albeit it has
been argued in the literature that factors, such as
trauma, viral infection and low-grade inflammation,
are effective in the etiology of spondylodiscitis, the
etiological factor that almost everyone agrees on is a
bacterial infection.! It is considered that the agent
spreads from the infection site to the disc by a hema-
togenous route. Infection typically begins in the ad-
jacent end plateau and the disc becomes secondarily
infected. Predisposing factors for spondylodiscitis
that occurs without surgical procedure to that area
include past/current infectious diseases (skin, soft
tissue, endocarditis and pneumonia), diabetes melli-
tus (DM), collagen-vascular diseases, steroid use,
intravenous drug use, alcohol addiction, and other
recent surgery or surgical interventions.”
Hemodialysis is a frequently used treatment method
in patients with chronic renal failure. However, vari-
ous complications may occur due to hemodialysis.
The complication that is expected to occur more
frequently in patients on hemodialysis is infection.
In addition to conditions, such as uremia, malnutri-
tion, vitamin D deficiency, and hyperparathyroid-
ism, operative procedures, such as a central venous
catheter, placement of vascular grafts, and opening
of arteriovenous fistulas, may also increase the risk
of infection in patients undergoing hemodialysis.

In the study, it was aimed to reveal the rate of spon-
dylodiscitis, potential factors, and parameters that
could help in the early diagnosis of the disease in
patients receiving hemodialysis treatment in our
hospital.

MATERIALS AND METHODS

Ethics Committee Approval: The present study was
approved by Diizce University Clinical Research
Ethics Committee (Date: 01.02.2021, decision no:
11/2021). All patients who received treatment in the
Hemodialysis Unit of the Department of Internal
Medicine, Department of Nephrology during the 10-
year period between January 2010 and December
2020 were included in this study.

Data of patients with low back pain were obtained
retrospectively from the Mia-Med patient registry
system. Each patient's age, sex, smoking-alcohol
use, duration of hemodialysis, whether there is an
additional disease other than the reason for hemodi-
alysis, the way of performing hemodialysis
(arteriovenous fistula-catheter), examination find-
ings for low back pain, and the results of the tests
were noted down. Of the hemogram tests performed
during the period of low back pain, leukocyte, eryth-
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rocyte, thrombocyte, and hemoglobin data were rec-
orded. The neutrophil-to-lymphocyte ratio (NLR)
was computed by dividing the neutrophil count by
the lymphocyte count, while the platelet-to-
lymphocyte ratio (PLR) was calculated by dividing
the platelet count by the lymphocyte count. Also, the
C-reactive protein (CRP)-Sedimentation value was
recorded as well. The blood culture results of the
patients diagnosed with spondylodiscitis and the
vertebral level that developed the disease were noted
down. The results of patients with a diagnosis of
spondylodiscitis were compared with those without.
Statistical Analysis: The software of SPSS for Win-
dows version 21 was utilized for data analysis. Data
were analyzed via Mann-Whitney U test and 2 or
Fisher's exact tests, where applicable. Continuous
variables were presented as mean (SD), median,
minimum, and maximum. Model for logistic binary
regression analysis using the Ward method and
keeping the main discitis variable in the model was
used to obtain Odds Ratios for the presence of dia-
betes, heart failure, catheter, hemogram parameters,
NLR, and PLR. The results were considered statisti-
cally significant at p<0.05.

RESULTS

Of the 898 dialysis patients, 65 had low back pain
(7.2%). Spondylodiscitis was found in 21 of the pa-
tients. The prevalence of spondylodiscitis was 2.3%
(21/898). The prevalence of spondylodiscitis among
those with low back pain was 32.3% (21/65). Com-
plete blood count, CRP, sedimentation, blood cul-
ture, and Magnetic Resonance Imaging (MRI) were
requested from all patients with low back pain, and
these findings were utilized in the diagnosis.

When patients with low back pain were divided into
two groups, those with spondylodiscitis (n=21) and
those without (n=44), the mean age of the patients
with dysthymia was 69.6 = 1.2, and the median age
was 70 years. The mean age of those without spon-
dylodiscitis was 69.8 £ 1.2 years, and the median
age was 71.5 years, and no significant difference
was found between the two groups (p=0.638). Of the
patients with spondylodiscitis, 61.9% (13/21) were
female, and 38.1% (8/21) were male (p=0.465).
While 27.6% (8/29) of males had spondylodiscitis,
36.1% (13/36) of females had spondylodiscitis, and
the difference between the two groups was not sig-
nificant (p=0.465) (Figure 1).

In the group of patients with spondylodiscitis, the
localization of infection was found in the lumbar
region in 14 (66.6%) patients and the thoracic region
in seven (33.33%) patients. The number of patients
with the upper-level lumbar region localization was
10 (71.42%). The findings showed that localization
was in the lower thoracic region in all patients with
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65.0%

Percent

Female

Male
Sex

Figure 1. Frequency of spondylodiscitis by sex.

spondylodiscitis located in the thoracic region. It
was observed that spondylodiscitis occurred close to
the thoracolumbar junction level in 17 (81%) of the
patients.

Dialysis duration was 6.3 + 5.8 years in people with
spondylodiscitis, while it was 2.3 & 2.0 years in peo-
ple without spondylodiscitis, and the difference was
significant (p<0.001). It was revealed that increasing
dialysis duration increased the incidence rate of
spondylodiscitis (Figure 2).

While dialysis was performed via a catheter in 15
(71.43%) patients with spondylodiscitis, six
(28.57%) had arteriovenous (AV) fistulas. The pres-
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Discitis
BAset
W@ereset

ence of a catheter significantly increased the rate of
spondylodiscitis (p=0.005) (Table 1). In the blood
culture results of the patients with discitis, growth
was observed in 6 (28.57%) patients, Staphylococ-
cus aureus was grown in 5 of these patients, and
Escherichia coli was grown in 1 patient. The rela-
tionship between the presence of diabetes mellitus,
the presence of heart failure, smoking, and alcohol
use in patients with spondylitis is presented in Table
1. There were no other predisposing factors (soft
tissue infection, endocarditis, pneumonia, collagen
vascular disease, steroid use, IV drug use, history of
surgery) in spondylodiscitis patients.
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7
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5

e

{ it

Duration of Dialysis (Year)

T T
Absent Present
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Figure 2. Relationship between duration of dialysis and spondylodiscitis.
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Table 1. Potential predisposing factors in patient groups.

Spondylodiscitis (+) Spondylodiscitis (-) P
n=21 (%) n=44 (%)
Dialysis technique
Catheter (n=30) 15 (71.3) 15 (34.1) 0.005
AV Fistula (n=35) 6 (28.57) 29 (65.9) 0.005
Diabetes
Present 11 (52.38) 11 (25) 0.029
Absent 10 (47.62) 33 (75)
Heart failure
Present 12 (57.14) 7 (15.9) 0.001
Absent (42.86) 37 (84.1)
Smoking
Present 6 (28.58) 12 (27.3) 0.913
Absent 15 (71.42) 32 (72.7)
Alcohol use
Present 1 (4.77) 3 (6.82) 0.747
Absent 20 (95.23) 41 (93.18)

AV Arteriovenous

The mean, median leukocytes, NLR, PLR, sedimen-
tation, and CRP values were significantly higher in
patients with spondylodiscitis, whereas erythrocyte
and hemoglobin values were significantly lower.
Difference between the hemogram parameters of
patients with and without spondylodiscitis was not
significant (Table 2).

DISCUSSION AND CONCLUSION

Spondylodiscitis is defined as an infection of the
intervertebral disc and adjacent vertebrae. The age
group in which it occurs more prevalently is early
childhood and the sixth decade.® Ages of the patients
in our study were compatible with the literature.
Males are affected twice more than females.” The
gender of the patients in our study was not compati-

Table 2. Hematological parameters in the patient groups.

| Spondylodiscitis (+) | Spondylodiscitis (-) [p
Leukocytes (K/uL)
Mean+SD 13.666 +0.93 7.400 +0.39 <0.001
(Min-max) (7.500-26.900) (4.000-16.400)
Erythrocyte (M/uL)
Mean+SD 3.58+0.13 4.02+0.12 0.018
(Min-max) (2.50 — 4.40) (2.60 — 5.03)
Platelet (K/uL)
Mean+SD 212.85+15.53 199.59 +10.18 0.407
(Min-max) (81.00-371.00) (111.00-406.00)
Hemoglobin (g/dL)
Mean+SD 10.62 +0.44 11.95+0.40 0.025
(Min-max) (6.70-13.40) (7.40-15.50)
NLR
Mean+SD 7.12+£1.81 3.29+0.65 0.006
(Min-max) (0.20-32.00) (0.44-21.80)
PLR
Mean+SD 178.50 +17.95 116.70 £ 11.87 0.001
(Min-max) (35.20-331.00) (30.60-406.00)
Sedimentation (mm/h)
Mean+SD 78.57-7.21 28.45+2.50 <0.001
(Min-max) (33-141.00) (11.00-87.00)
CRP (mg/L)
Mean+SD 16.08 £ 1.67 497+1.14 <0.001
(Min-max) (4.50-32.90) (0.16-39.00)

NLR: neutrophil-to-lymphocyte ratio; PLR: platelet-to-lymphocyte ratio; CRP: C-reactive protein.
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ble with the literature. There were more female pa-
tients. Spondylodiscitis is most common in the lum-
bar region (58-68%), followed by thoracic (27-30%)
and cervical vertebrae (5-11%).*>* In our study, the
mean age of the patients was 69.6 + 1.2 years, which
corresponds to the expected age range. However,
although it was expected to occur mostly in males,
61.9% (13/21) of our spondylodiscitis patients were
females, although the difference between the two
groups was not significant. We are of the opinion
that this difference may be due to hemodialysis and
other predisposing factors. Concerning vertebral
localization, infection was detected in the lumbar
region in 66.6% of our patients and the thoracic re-
gion in 33.33%, which is consistent with the litera-
ture.

Hemodialysis applications have remarkably in-
creased the survival time of patients with kidney
failure thanks to improved materials and advanced
techniques in recent years. Moreover, hemodialysis
patients have a cumulative risk of infection since
they are frequently exposed to vascular interventions
and operative procedures, such as internal shunts,
vascular grafts, and being in an immunologically
dangerous condition.” Bacteremia is a common com-
plication among hemodialysis patients and often
develops due to the use of contaminated vascular
instruments.>'® In our study, dialysis duration was
significantly higher in patients diagnosed with spon-
dylodiscitis than the patients without spondylodisci-
tis, and an increase in dialysis duration increased the
incidence rate of spondylodiscitis.

It has been revealed that the most common pathogen
detected in infectious spondylodiscitis is S. aureus
(20-84%).''* In their study, Lu et al.* detected the
incidence of S. aureus at a rate of 38.9% and they
underscored that this was associated with a low rate
of positive culture. In our study, the most common
causative agent was S. aureus, consistent with the
literature. However, our culture positivity rate was
remarkably low, which is consistent with Lu et al.*’s
study.

Although the frequent occurrence of spondylodisci-
tis in hemodialysis patients is associated with bacte-
remia, the suppressed immunity of these patients,
their advanced age, and comorbidities, such as DM
increase the incidence of spondylodiscitis.>'® Fur-
thermore, when examined concerning factors that
may predispose to bacteremia, as well as the pres-
ence of catheter/fistula, presence of additional dis-
ease, and cigarette-alcohol use, the prolongation of
the dialysis period, the use of catheters, and the pres-
ence of concomitant DM and heart failure increase
the risk.”®'*'* Lu et al.®, in their study of 18 pa-
tients, reported that 50% of the patients had diabe-
tes, 55.6% had hypertension, and 55.6% had coro-
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nary heart disease. In the same study, 27.8% of the
patients used fistula, 22.2% used arteriovenous graft,
44 4% used catheter, and 5.6% femoral double lu-
men. Likewise, in our study, diabetes was 52.38%,
heart disease was 57.14%, and the rate of those with
both diseases was 38.09%. Besides, the rate of pa-
tients using a catheter was 71.43%. The incidence
rate of spondylodiscitis was increasing with the use
of a catheter.

The fact that spondylodiscitis is more common in
the thoracolumbar region results in a late diagnosis
of the disease and a higher mortality and morbidity
rate.'” High leukocyte, CRP, and sedimentation val-
ues, among the blood tests required for rapid diagno-
sis, are emphasized in all studies.'*" In our study,
NLR and PLR values of the patients were also cal-
culated, considering that parameters, such as sedi-
mentation and CRP, that would accelerate the diag-
nosis of spondylodiscitis in patients with low back
pain, and parameters that can be easily calculated
from complete blood count, could reduce the delay
in diagnosis.

NLR and PLR are described as markers of systemic
inflammation used in inflammatory diseases and
malignancies.'®'® It has not been studied before in
patients diagnosed with spondylodiscitis, but it has
been studied in many diseases along with infection
markers CRP and sedimentation. In our study, NLR
and TLR values were significantly higher in spondy-
lodiscitis patients, as were leukocyte, sedimentation,
and CRP values.

Regarding the limitations of the present study, the
data used in this study are single-centered. The data
involves data for outpatients and does not involve
treatment and follow-up data.

In conclusion, spondylodiscitis is a devastating con-
dition that occurs more prevalently in hemodialysis
patients due to predisposing factors. Affected pa-
tients are often patients with multiple comorbidities,
long hemodialysis duration, catheter use, and ad-
vanced age. A history of low back pain, increased
CRP, positive blood cultures, and characteristic MRI
findings are safe findings for the diagnosis of leuko-
cytosis. Moreover, concerning rapid diagnosis, NLR
and TLR, which are easily calculated from the re-
sults of complete blood count, are parameters that
can be used in the diagnosis before blood culture
and MRI examination results, which require more
time, in addition to routine and known tests, such as
leukocytosis, CRP, and sedimentation.
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Amag: Bu calismada, pankreatit hastalarinin hastalik
siddetinin izlenmesinde notrofil-lenfosit orant (NLO) ve
trombosit-lenfosit oranlarinin (TLO) bir parametre olarak
kullanilip kullanilamayacagini gostermeyi amagladik.
Materyal ve Metot: Akut pankreatit tanisi ile gastro-
enteroloji servisinde yatan ve takip edilen, dosyalar1 ret-
rospektif olarak incelenen toplam 200 hasta calismaya
dahil edildi. Akut pankreatitin siddeti ve prognozu Atlan-
ta siniflamasi ile degerlendirildi.

Bulgular: NLO ortalamasi hasta grubunda 9,8449,60,
kontrol grubunda ise 2,00+0,86 idi. Hasta grubunda NLO
diizeyi yiiksek saptandi ve cut-off degeri 2,85 olarak bu-
lundu (Duyarlilik: %86 ve ozgiilliikk: %81). Hastalik sid-
detine gore NLO ortalamasinda anlamli bir degisiklik
bulunmamakla birlikte, gruplar arasinda NLO ortalama-
sindaki diisiis 48 saatte anlamli bulundu.

Sonug: Sadece ilk 48 saatteki NLO diizeyindeki degi-
sikligin hastalik siddeti ile iliskili olabilecegini bulduk.
NLOmun kullanilabilecek, uygulanabilecek ve kolay
ulagilabilecek bir parametre oldugunu gordiik

Anahtar Kelimeler: Akut pankreatit, platelet, prog-
nostik faktorler, NLO ve TLO

ABSTRACT

Objective: In this study, we aim at demonstrating
whether we can use neutrophil-lymphocyte ratio (NLR)
and platelet-lymphocyte ratios (PLR) as a parameter in
monitoring the disease severity of Pancreatitis Patients.
Materials and Methods: A total of 200 patients diag-
nosed with acute pancreatitis, hospitalized and monitored
in gastroenterology service, whose files had retrospective-
ly been studied, were included in the study. The severity
and prognosis of acute pancreatitis were evaluated with
the Atlanta classification.

Results: The average of NLR was 9.84+9.60 in the
patient group but 2.00+0.86 in the control group. The
NLR level was found higher in the patient group. The cut-
off value was found as 2.85 (Sensitivity: 86% and speci-
ficity: 81%). Although no significant change was found in
terms of the average of NLR concerning the disease se-
verity, the decrease in the average of NLR among the
groups was found significant in 48 hours.

Conclusion: We have found that only the change in
NLR level in the first 48th-hour could be associated with
the disease severity. We found NLR as a parameter that
can be used, applied, and accessed easily.

Keywords: Acute pancreatitis, platelet, prognostic
factors, NLR and PLR
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INTRODUCTION
Acute pancreatitis is characterized by the activation
of pancreatic enzymes, amylase, and lipase, in the
pancreas for various reasons and the digestion of
pancreatic tissue itself.'! It is an inflammatory
disease characterized by abdominal pain and
elevated serum pancreatic enzyme levels.
Gallbladder and bile duct stones, alcohol, drugs,
infections, trauma, ischemia, and genetic factors are
the leading causes of acute pancreatitis etiology. In
80% of cases, gallstones and alcohol are the most
common etiologic agents.”
Complete inhibition of pancreatic cathepsin B in an
in vitro environment inhibits the activation of
trypsinogen. Trypsin catalyzes the conversion of
proenzymes and activates quinine and complement
systems.  These activated enzymes cause
autodigestion in the pancreas, releasing more active
enzymes.’ Trypsinogen is typically activated in the
pancreas in a small amount spontaneously, but by
intrapancreatic mechanisms, this active trypsin is
removed. Pancreatic secretory trypsin inhibitor
inactivates by binding 20% of the active trypsin.*
The pancreas also includes nonspecific antiproteases
such as alpha-1-antitrypsin, alpha-2-macroglobulin.’
In literature, there have been researches on
diagnostic values of neutrophil/lymphocyte ratio
(NLR) and platelet/lymphocyte (PLR) ratios in some
clinical diseases and health problems. According to
these researches, NLR and PLR ratios may give
clinicians an idea of potential disease and health
conditions.’
Although there has been some research on NLR,
PLR, and pancreatitis individually, there have not
been enough studies on NLR and PLR on acute
pancreatitis. Thus, it was aimed to evaluate
diagnostic values of NLR and PLR ratios for acute
pancreatitis.

MATERIALS AND METHODS

Ethical Status of the Study: Our study was appro-
ved by the Sakarya University Ethics Committee
(Date: 17.07.2014, decision no:
71522473/050.01.04/64 ). The study was carried out
in accordance with the international declaration and
guidelines.

Study Group: The present study was conducted
with 200 patients, who were admitted to the RT
Ministry of Health, Sakarya University, Faculty of
Medicine, Education and Research Hospital Gastro-
enterology Clinic between 15.09.14-15.01.15, who
met the inclusion criteria, and who were diagnosed
with acute pancreatitis clinically and radiologically
(the Patient Group). A total of 35 healthy individuals
matched by gender and age were included in the
study as the Control Group. The standard study form
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was prepared previously for clinically diagnosed
with acute pancreatitis, and the laboratory was filled.
The patients' age, gender, medical history (diabetes,
hypertension, ischemic heart disease, arrhythmias,
hyperlipidemia), and the hemogram and biochemis-
try parameters were recorded on this form.
Diagnosis and evaluating of the severity of Acute
Pancreatitis: The diagnosis of acute pancreatitis is
made by the criteria of abdominal pain and serum
amylase or three times the normal lipase level,
determined with Atlanta classification. Many
different terminologies have been defined in the
definition of acute pancreatitis and its complications.
In order to avoid these confusions, a consensus
statement was written and published at a meeting
held in Atlanta, the USA, in 1992. 2According to
this classification, our patients were divided into
mild and severe pancreatitis. The number of patients
in the severe group was 41, and the number in the
mild group was 159.

Hemogram and extensive biochemistry tests were
performed at admission and 48th hour for
hospitalized patients. Especially hemoglobin (Hgb),
neutrophil, lymphocyte, platelet, C-reactive protein
(CRP), sedimentation, calcium, triglyceride (TG),
alanine  aminotransferase =~ (ALT),  aspartate
aminotransferase (AST), lactate dehydrogenase
(LDH), and glucose values of the patients also were
recorded. Each patient was evaluated with
abdominal ultrasonography imaging (USI) regarding
biliary/nonbiliary distinction after hospitalization.
Statistical analysis: The statistical package for so-
cial sciences for Windows 18.0' (SPSS 18 Inc.) pro-
gram was used for statistical analysis in evaluating
the data obtained in the study. Descriptive statistical
methods (i.e., mean, standard deviation, frequency
distribution, and %) were used to evaluate the study
data, and ANOVA and Fischer's Test were used to
compare the categorical data. Before the quantitative
data were analyzed, it was tested whether the data
showed normal distribution with the help of the Kol-
mogorov Smirnov Test. The data with normal distri-
bution were evaluated using the ANOVA test to
compare two independent groups, and the data that
did not show normal distribution were evaluated
using the Mann-Whitney U Test. The Kruskal Wal-
lis Test was used to compare more than two groups.
The Non-Parametric Spearman Test was used for
correlation analyses, and the results were evaluated
at a 95% Confidence Interval and the significance
level was taken as p<0.05.

RESULTS

A total of 200 patients who had acute pancreatitis
and 35 healthy volunteers who met inclusion criteria
were included in the present study, and 72 (36%) of
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these 200 patients were male, 128 (64%) were
female, 18 (51%) of 35 healthy volunteers were
male, and 17 (49%) were female. No statistically
significant differences were detected between the
two groups in terms of gender (p>0.05) (Table 1).
The mean age of the Patient Group was 60.17+17.19,
and the mean age of the Control Group was found to
be 46.68+16.96. Statistically significant differences
were detected between the two groups in terms of
age (p<0.05) (Table 1).

The patient and control groups were compared with
each other regarding the admission lymphocyte lev-
els, neutrophil levels, platelet levels, 48™-hour lym-
phocyte levels, 48™-hour neutrophil levels, and 48™-
hour platelet levels. The lymphocyte, platelet, 48"-
hour lymphocyte, and 48"™-hour platelet levels were
lower in the Patient Group at statistically significant
levels when compared to the Control Group
(p<0.05). The neutrophil and 48"™-hour neutrophil
levels were higher in the patient group at statistically
significant levels when compared to the control
group (p<0.05) (Table 1).

The mean NLR was found to be 9.8449.60 in the
Patient Group and 2.00+0.86 in the Control Group,
and the NLR level was higher in the Patient Group
at a statistically significant level compared to the
Control Group (p<0.05). The mean PLR was found
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to be 0.23+0.18 in the Patient Group and 0.12+0.04
in the Control Group, and the PLR level was higher
in the patient group at a statistically significant level
when compared to the Control Group (p<0.05)
(Table 2).

The mean arrival NLR was 9.18 in the mild group,
the mean 48"™-hour NLR was 5.42, and a statistically
significant difference was detected between the two
mean values (p=0.00). The mean NLR was 11.99 at
the end of the 48™-hour in the severe group, the
mean NLR at the 48"-hour was 11.82, and no
statistically significant differences were detected
between the two mean values (p=0.15) (Table 3).

In the present study, when the cut-off value was tak-
en as 2.85 for the admission NLR parameter, the
diagnostic value of the test was found to be 86%
sensitive and 88% specific in terms of disease sever-
ity (Figure 1) (p=0.02, R2:0.61).

In the mild group, the mean PLR was 0.23 at admis-
sion and 0.17 at 48th-hour. No significant difference
was found between groups (p=0.13). The mean PLR
was 0.24 at admission in the severe group and 0.20
at the 48™-hour. No statistically significant differ-
ence was detected between the mean PLR at 48™-
hour and the mean PLR at admission (p=0.15)
(Table 4).

Table 1. Some demographic and biochemical characteristics of the patient and control group.

Variable Patient (mean+sd) Control (meanzsd) P-value
Male gender n (%) 72 (36%) 18(51%) 0.08***
Female gender n (%) 128(64%) 17(49%) 0.06***
Age (years) 60.17+17.19 46.68+16.96 0.01*
Lymphocyte (K/uL)(admission) 1420.58+813.34 2869.37+3183.09 0.01%**
Neutrophil (K/uL)(admission) 9410.15+4883.12 4532.86+1402.27 0.01%**
Platelet (K/uL)(admission) 240.76+80.03 285.714+69.08 0.01*
Lymphocyte (K/uL)(48™-hour) 1705.61£1155.63 2869.37+3183.09 0.01*
Neutrophil (K/uL)( 48™-hour) 7898.22+4970.14 4532.86+1402.27 0.01%**
Platelet (K/uL)( 48™-hour) 212.92472.38 285.71+69.08 0.01*
*: ANOVA; **: Mann-Whitney U; ***: Chi-Square.
Table 2. Relation between NLR and PLR levels of the patient and control group at admission.
Variables (meanzsd) Patient Control P-value

NLR 9.8449.60 2.00+0.86 0.01*

PLR 0.23£0.18 0.12+0.04 0.01*

*: Mann Whitney U.

Table 3. The relation between admission and 48"-hour values of NLR mean in the mild and severe group.

NLR (mean) Admission 48™-hour P-value
Mild n:159 9.18 5.42 0.01*
Severe n:41 11.99 11.82 0.15*

*: Wilcoxon.
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Figure 1. Admission NLR ROC Curve according to disease severity.

Table 4. Relation between PLR mean admission and 48™-hour values in the mild and severe group.

PLR (mean) Admission 48™-hour P-value
Mild 0.23 0.17 0.13*
Severe 0.24 0.20 0.15%

*: Wilcoxon.

DISCUSSION AND CONCLUSION

Acute pancreatitis is a significant disease of the
pancreas drawing attention with high mortality and
morbidity rates, its incidence varying between 4.9-
35/100.000."* The fact that the disease is sometimes
very mild and very severe clinically makes it
challenging to diagnose, which may cause avoidable
causes to be missed and mortality with second
attacks that may develop. A total of 80% of the cases
are mild and without serious morbidity, and 20% are
severe. A decrease has not been observed over the
years in the frequency of severe pancreatitis.”'’

Its pathophysiology consists of acute inflammation
causing changes in regional tissues and other organs.
The inflammation cascade was explained in previous
clinical and experimental studies. According to the
degree of inflammation, the histopathology of the
disease exhibits a broad spectrum that ranges from
mild interstitial edema to severe hemorrhagic
gangrene and necrosis.®'"'?

Gallbladder stones and alcohol make up 70-80% of
the etiology. Etiology differs among countries. For
example, although alcohol ranks first in western
countries, biliary causes are the first."'* Other
causes include abdominal trauma,
hypertriglyceridemia, ampulla of Vater, pancreatic
tumor, infectious causes, drugs, ERCP, or surgical
interventions. Also, the etiologic cause cannot be

detected in 10% of the cases called "idiopathic
pancreatitis"."'® When the literature was reviewed,
many studies on the etiology of acute pancreatitis in
our country came to the forefront. Especially in a
study with 129 patients, biliary (64.3%) and
idiopathic (26.4%) causes made up the first two
lines.'™" Similarly, in a study with 84 patients,
biliary causes accounted for 66% of the cases and
idiopathic causes 31%."*

The severity of acute pancreatitis occurs in different
degrees, and the main reasons for determining the
severity are usually multifactorial. In general, it is
thought that tissue damage is triggered by the
activation of digestive zymogens in acinar cells as
the mechanism of emergence of the clinic and
causes acute pancreatitis.”>Z° On the other hand,
there is no sufficient and definite information about
the exact mechanism of pancreatitis.

Even if the severity and complications vary widely,
the causes of acute pancreatitis are similar to clinical
and laboratory findings. It can be argued that all
causes of acute pancreatitis meet at a common
point.””*’ However, this idea needs to be proven by
clinical and scientific research.

From this point of view, the idea of looking at the
diagnostic value in diseases by making easy access
to the values obtained in the routine tests and the
results of the clinical tests has made significant

83




Arastirma Makalesi (Research Article)

contributions to clinical applications. Although there
is not enough literature base for diagnosis based on
NLR and PLR rates and only based on these data,
such studies may be important sources for further
research and meta-analysis.

Early diagnosis is essential in pancreatitis and in
evaluating the underlying ideas and findings.
Therefore, any clinical practice that may express
diagnostic value may be considered valuable.
Although the findings obtained in the study are not
sufficient for the diagnosis of pancreatitis, NLR and
PLR ratios are essential in providing a basis for
clinical studies and meta-analyzes and guiding
clinical applications. In the study, applying a high
sample according to the studies in the field may
contribute to the NLR and PLR studies in
diagnosing pancreatitis.

In conclusion, there is a need for an easily accessible
and inexpensive biomarker to indicate the diagnosis
and clinical progression of acute pancreatitis, which
may have different clinical manifestations. In our
study, the purpose was to show the relations
between NLR and PLR, which were shown in
previous studies to increase inflammatory diseases
and have prognostic importance, and acute
pancreatitis. A significant increase was detected in
NLR and PLR levels in the diagnosis of acute
pancreatitis. However, it was found that only the
change in NLR levels in the first 48 hours was
associated with disease severity. Based on this
finding, in our study, we would like to draw
attention to NLR as an easily applicable and
accessible parameter, which can be used similarly to
the Atlanta classification. One of the limitations of
this study is the small number of samples and the
single center of the data. It is suggested that future
studies be conducted with a larger number of sam-
ples from several medical centers.
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0oz

Amag: Bu calismanin amaci, Karaci'deki igletme 6g-
rencileri arasinda kendi kendine ila¢ uygulamalarinit ve
yaygimligini bulmaktir.

Materyal ve Metot: Bu kesitsel bir ¢alismadir ve Ara-
ik 2018 — Aralik 2019 tarihleri arasinda ytiriitilmiistiir.
Pakistan, Karagi Isletme Enstitiisii'nden veri elde etmek
icin uygun Ornekleme teknigi kullanilmigtir. Veri analizi
ve veri yonetimi SPSS siiriim 16.0 kullanilarak yapildi.
Bulgular: Kendi kendine ila¢ uygulama yaygimlig1 % 81
olarak elde edildi. Kendi kendine ilag kullanmanmn en
yaygin nedeni, gegmiste basaril bir sekilde ilag tiiketme
(646,2) ve doktora gitme zahmetinden kagmma (%43,7)
idi. Ogrencileri kendi kendine ilag tedavisine yonelten en
yaygin sikayetler ates (%55,7), Oksiiriik (%49,2) ve agr
(%46) idi. En sik kullanilan ilaclar agr kesici (%73,4) ve
ates diisiiriicii ilaglar (%41,0) idi. Ogrencilerin ilaglar1 en
biiyiik temin kaynagi serbest eczaneler (%67,6) olmustur.
Cinsiyet ve lisans programi gibi demografik faktorler ile
kendi kendine ila¢ tedavisi arasinda anlamli bir iligki yok-
tu (sirastyla p=0,061, p=0,747).

Sonug: Karagi'deki isletme iiniversitesi Ogrencileri
arasinda %81'lik ytiksek bir kendi kendine ilag prevalansi
bulundu ve bu, erkekler ve kadinlar arasinda onemli bir
fark olmaksizin endise verici derecede yiiksekti.

Anahtar Kelimeler: Farkindalik, kendi kendine ilag
tedavisi, 6grenciler, tip, yaygmlik

ABSTRACT

Objective: The aim of this study is to find out the self-
medication practices and its prevalence amongst business
students of Karachi.

Materials and Methods: This is a cross-sectional study
and was carried out from Dec 2018 — Dec 2019. Conven-
ient sampling technique was used to obtain data from a
Business Institute of Karachi, Pakistan. Data analysis and
data management was done using SPSS version 16.0.
Results: Prevalence of self-medication practice was ob-
tained to be 81%. The commonest reason for practicing
self-medication was past successful consumption of the
medicine (46.2%) and avoiding hassle to go to a doctor
(43.7%). The commonest complaints that drove students
to self-medicate were fever (55.7%), cough (49.2%) and
pains (46%). Commonly used medicines were pain killers
(73.4%) and fever relieving medicines (41.0%). The major
source of obtaining the medicines was community phar-
macies (67.6%) by the students. There was no significant
association between the demographic factors such as gen-
der and degree program and self-medication (p=0.061,
p=0.747 respectively).

Conclusion: An 81% high prevalence of self-medication
was found among the business university students in Kara-
chi which is alarmingly high, with no significant differ-
ence between males and females.
Keywords: Aware, medicine,
medication, students

prevalence, self-
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INTRODUCTION

Self-medication is being considered as usage of
medicines without consultation of qualified medical
practitioner to deal with the self-diagnosed symp-
toms, or disorders, or constant usage of the pre-
scribed medicines for a prolonged/repeated symp-
toms or disease.'” Also defined as consumption of
medications with no prescription, taking the medi-
cines on advice of friends or the relatives, the reuti-
lizing of an old prescription, or consuming the lefto-
ver medicines.’

There are many factors by which the self-medication
is influenced, for instance the local legislation and
accessibility of the medicines, the advertisements by
pharmaceutical groups, education status of an indi-
vidual, cultural norms, and the total number of fami-
ly members and their income.® The widespread
availability of over-the-counter (OTC) medications
promotes self-medication as a result of recent devel-
opment of pharmaceutical industry.” Analgesics,
antibiotics, cough syrups, antimalarial, antipyretics
are the drugs that are prone to self-medication.’
Every individual indulged in self-medication must
be mindful about the risks and benefits of the prod-
uct being used for self-medication. Certain dangers
may perhaps be connected with self-medication, for
example, drug resistance, drug associations, antago-
nistic medication responses, expanded poly-
pharmacy, inaccurate finding and medication reli-
ance.”'? Frequency of self-medication has escalated
after 1980 when World Health Organization de-
clared some drugs as safe to use without any pre-
scription as a way to reduce the load on doctors. The
patient starts self-medication with whatever suits
them by taking information and processing it in his
own way."'

In Pakistan and many developing countries, selling
drugs without a prescription is seen. General popu-
lace tries to approach several other portals rather
than that of a doctor to try to find aid for an illness
due to the insufficiency of a proper fundamental
system of health care together with budget issues.
Despite this, in Pakistan, certainly no steps have
been thought about to look into this difficulty.’

The idea behind this study was to educate and create
awareness among the students who were unaware
about the negative impact of self-medication, and
this is the reason we had taken business students as
participants. By conducting this study, an estimate
of our young adult population that is practicing self-
medication would be found as well as the sources
from where they might have gotten these OTC
drugs. This might be helpful in reducing rate of self-
medication, its potential risk and decreasing the rate
of drug resistant bacterial infections. Purpose of this
study was to inquire the self-medication practices
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along with its prevalence amongst business students
of Karachi.

MATERIALS AND METHODS

Ethical Status of Study: The current study was
approved by H.E.J Research Institute, University of
Karachi (Date: 12/09/2019, decision no: IAC/
Ex/2019). This study was performed under Helsinki
Declaration of Good Clinical Practice.

Study Design and Study Setting: The present study
was a cross-sectional and was conducted to assess
prevalence and practices of self-medication amongst
business students in Karachi. The current study was
conducted in a Business institute of Karachi. Target
population included all students who were enrolled
in undergraduate and master’s courses in Karachi
University Business School, University of Karachi.
All healthcare students and personnel were being
excluded from this research.

Sampling Method and Sampling Size: Non-
probability sampling technique was implemented for
this research. Participants were being informed and
instructed regarding objective of this study before
questionnaire administration. A sample of 400 busi-
ness students was taken for this study. Sample size
calculation was done by means of Slovin’s formula
with confidence level of 95%. Students related to
healthcare field of academics were excluded from
this study.

Method of Data Collection: Paper based question-
naire was used for the data collection. Questionnaire
was adapted from research done by Correa da Silva
et al, 2012 in Brazil and was modified as per needs
of this study by the permission of the authors. The
questionnaire had three sections (A, B and C). Self-
medication was briefly defined at the start of the
questionnaire. Section A contains the demographic
variables. Section B assessed the self-medication
practices and prevalence. Section C assessed attitude
of students regarding the self-medication.

Statistical Analysis: Management of data and data
analysis was being carried out by SPSS v.16. The
descriptive analysis by calculating means and pro-
portions for discrete and continuous data individual-
ly was performed. Moreover, inferential analysis
was carried out by utilizing Pearson chi square test
for recognizing association among the variables. The
p-value <0.05 was being considered as significant in
this study.

RESULTS

Response rate of 100% was achieved for data collec-
tion. Business university students participated in the
current study with many students falling in the age
group of 18-23 years old (67.5%). There were 49%
(196) male students and 51% (204) female students.
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Amongst them 291 were undergraduate students
while 109 were postgraduate students, detailed in-
formation can be seen in Table 1.

Pain killers (73.4%), Fever relieving meds (41.0%),
Anti-allergy (30.2%) and Anti-biotics (26.0%) were
the most frequently used drugs as elaborated in Table
2.

Most frequent reasons for self-medication were the
past successful use of the medicine (46.2%), avoid-
ing hassle to go to a doctor (43.7%) and saving time
(30.6%) highlighted in Fig 1. Table 3. shows that the
commonest complaints that drove students to opt for
self-medication were fever (55.7%), cough (49.2%)
and pains (46%). Majority of students selected the
medication by opinion of family members (48.8%),
previous doctor’s prescription (39%) and their own
experience (35%). Majority of students considered
the indication of medicine (40.5%) and type of medi-
cine (38%) while selecting a medicine.

The major source of obtaining the medicines was

Table 1. Baseline characteristics of participants.
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community pharmacies (67.6%) by the students.
Only one hundred and seventy-two (52.8%) students
said they checked the instructions that come with the
packaging of medicine and one hundred and forty
(54.1%) students partly understood those instruc-
tions. Students knew the dosage of medicine by con-
sulting a doctor (32.6%), by checking the package
insert (28.9%) and their own previous experience
(26.1%). Moreover, 198 (60.7%) students sometimes
changed the dosage of medicine during the course of
self-treatment major reason being the improving
condition (58%). Two hundred and fifteen (66%)
students sometimes switched the medicine during the
course of treatment with the major reason being the
non-effectiveness of the former medicine (57.5%).
Majority of students stopped taking the medicine
after the symptoms of their ailment disappeared
(44.3%). Two hundred and seventy (83.1%) students
never experienced any adverse reaction by self-
medicating.

Demographics Frequency Percentage
Age 18-23 270 67.5%
24-28 95 23.8%
29-33 19 4.8%
34-38 10 2.5%
39-43 6 1.5%
Gender Male 196 49.0%
Female 204 51.0%
Degree program Undergraduate 291 72.8%
Masters 109 27.2%
Table 2. Most common drugs used to self-medicate.
Drugs Frequency (%)
Pain killers 240 (73.4%)

Fever relieving meds

134 (41.0%)

Anti-allergy

98 (30.2%)

Anti-biotics

85 (26%)

Vitamins 73 (22.0%)
Pills for indigestion 41 (12.5%)
Sleeping pills 22 (6.7%)
Herbal / homeopathic 40 (12.2%)
Tonics 7 (2.1%)
Birth control pills 3 (9%)

@
«

H Cost saving

m Saves time
to avoid hassle of going
to a doctor

Past successful use

® Worked for

family/friends

Figure 1. Reasons for self-medication.
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Table 3. Practices and attitude towards self-medication.

Survey Questions Feedback from participants (n) %
Most common complaints for self- Runny nose 20 6.7%
medication Nasal congestion 5 6%
Cough 61 9.2%
Sore throat 4 8.7%
Fever 82 5.7%
Aches and pains 50 6%
Vomiting 5 6.8%
Diarrhoea 6 0.2%
Skin wounds 7 1.3%
Selection of medicine Recommended by community pharmacist 2 5.1%
Opinion of family members 59 8.8%
Opinion of friends 9 8.1%
Own experience 14 5%
Recommended by net citizen 5 0.6%
Previous doctor's prescription 27 9%
Advertisement 5 0.6%
Characteristic of medicine Type of medicine 24 8%
Brand of medicine 8 3.1%
Price of medicine 6 7.2%
Indication for use 32 0.5%
Adverse reaction 3 6.3%
Source for obtaining medicine Community pharmacies 19 7.6%
From a friend or relative 1 1.8%
Leftovers from previous prescription 5 6.2%
Online / e-shopping 1 0.5%
Checking instructions Yes, always 9 4.2%
Yes, sometimes 72 2.8%
Never 5 3.0%
Understanding instructions Fully understood 2 9.4%
Partly understood 40 4.1%
Did not understand at all 7 0.6%
Dosage of medicine By checking package insert 3 8.9%
By consulting a doctor 5 2.6%
By consulting a pharmacist 2 2.4%
By consulting a family member/ friend 9 7.6%
By newspaper, books, magazines or tv 2 0.7%
From internet 7 0.3%
From my own previous experience 4 6.1%
By guessing the dose myself 3 0.1%
Changing dosage Yes, always 5 0.7%
Yes, sometimes 98 0.7%
Never 3 1.6%
Reason for changing dosage Improving condition 30 8%
Worsening condition 1 2.8%
To reduce adverse reactions 1 3.8%
Drug insufficient for complete treatment 3 4.7%
Switching medicines Yes, always 8 0.6%
Yes, sometimes 15 6.0%
Never 2 5.2%
Reason for switching medicine Former med did not work 42 7.5%
Former med ran out 8 7.5%
Latter one was cheaper 5 8.2%
To reduce adverse reactions 9 1.7%
Reason for stopping medicine After few days regardless of outcome 7 6.8%
After symptoms disappear 44 4.3%
A few days after recovery 8 7.1%
After the medicine ran out 7 0.3%
At completion of the course 3 3.2%
After consulting the doctor 7 0.3%
Adverse reaction due to self- No 70 3.1%
medication Yes 5 6.9%
Practice of self-medication Good practice 01 5.2%
Acceptable practice 12 3.0%
Not acceptable practice 7 1.8%
Treating common diseases yourself Yes, i can 72 3.0%
Not sure 77 4.2%
No, i cannot 1 2.8%
Attitude towards self-medication I encourage friends and family to self-medicate 94 8.5%
Discourage friends and family to self-medicate 5 1.2%
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Majority of students thought that self-medication is
an acceptable practice (53%). One hundred and sev-
enty-seven (43%) students thought that they can treat
common diseases by self-medication whereas 172
(44.2%) students were not sure about it. 205 (51.2%)
students responded that they would discourage while
194 (48.5%) would encourage friends and family for
the self-medication.

Prevalence of the self-medication among study popu-
lation was found to be 81% (N=327). There was no
significant association between age and self-
medication (p=0.059), gender and self-medication
practices (p=0.061), degree program and the self-
medication practices (p=0.747) were found out as
shown in Table 4.

DISCUSSION AND CONCLUSION

Prevalence of the self-medication practice in busi-
ness students in current research was 81%. There
were many studies that showed consistency with the
current research regarding prevalence rate, for in-
stance 88% in Croatia,'> 78% in Lahore,"* 76% Ka-
rachi.® Several studies gave opposing frequency rate
in comparison like 47.6% in Islamabad ° and 45% in
Turkey." There was no significant association be-
tween the demographic factors such as gender and
degree program with the self-medication. This result
is in correspondence to a research performed in Ka-
rachi in which there was not much difference found
between either gender or study year to be practicing
self-medication more than the other.” There were
several other studies done in Palestine, Iraq, and
Bangladesh that reported no difference regarding
self-medication practice in either gender."”"” A Ku-
waiti study, on the other hand, indicated that girls
self-medicate much more than the males (mainly
because of painkillers for menstrual pain relief); the
significant differences were also reported for age
and grade in that study.'®

The commonest purpose of self-medication should

Tamseel Tanwir Awan ve ark. (et al.)

have been ‘urgency of the problem’ because it is the
only justifiable rationale, but among our study par-
ticipants it was not found to be the most prevalent
reason. Instead ‘past successful use of medi-
cine’ (46.2%) and ‘avoiding the hassle to go to a
doctor’ (43.7%) were found to be the commonest
reason of self-medication in our study. Angamo and
Wabe in year 2012 also found quick relief as the
reason for self-medication.'® This is practically iden-
tical with the study led on Pakistani mothers, which
showed that 61.3% participants had great previous
experience with drug which was fundamental pur-
pose behind self-medication.”” Such approaches
show that even our knowledgeable youth is oblivi-
ous of the threats that can be caused by such practic-
es, and this certainly is an alarming situation.

Although the reality of the matter is that the self-
medication could treat minor illness that did not re-
quire curative discussion and consequently decrease
the weight on medicinal administrations especially
in the underprivileged nations with restricted human
services means, accessibility of complex drugs, for
example, anti-biotics without prescription is a well-
spring of incredible concern."* A disturbing rate,
26%, of undergraduates had taken anti-biotics with-
out legitimate clinical assessment. These outcomes
are in congruent to research studies led in Karachi,
Southern Spain and on undergraduates in Croatia
where 35.6%, 41%, 38% individuals consumed anti-
biotics without counseling a specialist respective-
ly.>*"'* A major issue connected with this is of anti-
biotic resistance creating after some time with such
unpredictable use.”” Furthermore, the complaints that
were frequent among students due to which they
took medications were fever (55.7%), cough (49.2%)
and pains (46%). In line with our results, the same
complaints were in great numbers in research con-
ducted in Bangladesh.'” Painkillers (73.4%) was the
most common drug that was used by students with-
out any prior prescription. Analgesics were the drug

Table 4. Relationship between demographic variables and prevalence of self-medication among business

students in Karachi.

Variable Have you ever self-medicated Total [ P-value
Yes n=387 (81.8%) [ No n=73 (18.2%)

Age

18-23 229 (84.8%) 41 (15.2%) 270

24-28 68 (71.6%) 27 (28.4%) 95

29-33 17 (89.5%) 2 (10.5%) 19 0.059

34-38 8 (80%) 2 (20%) 10

39-43 5 (83.3%) 1 (16.7%) 6

Gender

Male 153 (78.1%) 43 (21.9%) 196 0.061

Female 174 (85.3%) 30 (14.7%) 204

Degree program

Undergraduate 239 (82.1%) 52 (17.9%) 291 0.747

Masters 88 (80.7%) 21 (19.3%) 109
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of choice for the self-medication as seen in previous
research.”” High pervasiveness of the students re-
garding the self-medication with painkillers high-
lights the requirement for strategical and administra-
tive mediations."

The major source where the medicines were ob-
tained were community pharmacies (67.6%) by the
students while the leftover medicines were ranked
second (26.2%). This was consistent with research
done in Karachi that too on university students.”*
The latter source can be associated with the risk of
consuming expired medicines, drugs that have indi-
cations for some other conditions and medicines that
are actually meant for someone else.”'* This raises a
concern as to why community pharmacies provide
such easy access to medications, and this might be a
strong reason in recording of high prevalence rate of
self-medication. Students would never have received
medications if community pharmacies declined to
sell them without a prescription, which raises ques-
tions about pharmacy profession regulation enforce-
ment.” Students should be educated about medica-
tion safety in a classroom setting. Strict measures
could be implemented to govern the acquisition of
pharmaceuticals and ban them from being purchased
without a prior prescription by encouraging the phar-
macists to allot these medications under strict super-
vision. There should be a proper check and balance
system and medicine which do not lie in the category
of over-the-counter medicines should never be pro-
vided without a prescription so that this problem can
be prevented from escalating.® Despite the fact that
it was not examined in this research, past studies
have shown that advertising specifically influences
young people to self-medicate.”’ In addition, the act
of self-medication regularly has numerous antago-
nistic impacts and can prompt to numerous issues,
including the worldwide development of Multi-Drug
Resistant pathogens, medicate reliance and addic-
tion, drug interactions, tragedies identifying with the
reaction profile of particular drugs, danger of misdi-
agnosing and issues identifying with over and under
dosing.'***,

In conclusion, prevalence of the self-medication
(81%) was high among business students of Karachi
which is alarmingly elevated, with no significant
difference found between either males or females.
Pattern towards expanded self-care and, with it, self-
medication with ever more powerful medications
appear to be relentless. The potential advantages of
this practice, with the expanding strengthening of
patients, are numerous. Though advancements in self
-medication should be precisely overseen whether
the advantages are to be amplified while potential
dangers are kept to a minimum. Rigorous actions are
required to screen notices of medications in printed
electronic media.

Tamseel Tanwir Awan ve ark. (et al.)
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Amag: Kolonoskopi sirasinda bulunan poliplerin ¢ogu
5 mm’nin altindadir. Polipektomi teknikleri endoskopistler
arasinda ¢ok degiskendir ve endoskopistin tercihine gore
belirlenmektedir. Bu ¢alismada diminutif polip (DP) ola-
rak adlandirilan, <5 mm poliplerde, jumbo forseps (JFP)
ve soguk snare (CSP) ile yapilan polipektomilerin tam
rezeksiyon oranlar1 ve komplikasyonlar yoniinden karsi-
lastirilmas1 amaglanmugtir.

Materyal ve Metot: Klinigimizde herhangi bir nedenle
kolonoskopi yapilan ve <5 mm polip saptanan hastalar;
JFP ve CSP grubu olarak iki gruba randomize edildi. Poli-
pektomi yontemleri komplikasyon ve rezeksiyon agisin-
dan karsilastirildi.

Bulgular: Toplam 100 polipektomi islemi (JFP gru-
bu=50 ve CSP grubu=50) analiz edildi. Ortalama hasta
yast 59,1+11,2 yildi ve 54U (%54) erkekti. Hastalarin
demografik ozellikleri ve polip karakteristikleri gruplar
arasinda benzerdi. DP'ler i¢in genel tam rezeksiyon orant,
JFP ve CSP gruplarn arasinda dnemli dl¢iide farkli degildi
(%90'a kars1 %82, P=0,38). <3 mm poliplerde polipektomi
stiresi CSP grubunda anlamli olarak uzundu (p=0,008).
CSP grubunda %4 mindr kanama izlendi ve 4 polip (%8)
¢ikartilamadi. Komplikasyon oran1 CSP grubunda anlamli
olarak yiiksek saptandi (p=0,01).

Sonug: <5 mm kolorektal poliplerin eksizyonunda, rezidii
acisindan JFP ve CSP yontemlerinin birbirlerine iistiinliik
sagladiklar1 gosterilmemistir, ancak JFP yontemi ile
komplikasyon oranlar1 daha diisiik saptanmustir.

Anahtar Kelimeler: Biyopsi, forseps, kolon polipleri,
kolonoskopi

ABSTRACT

Objective: Most polyps found during colonoscopy are
diminutive (<5 mm). Polypectomy techniques are highly
variable and determined by the endoscopist's preference.
The aim of this study was to compare the efficacy and
safety of jumbo forceps polypectomy (JFP) and cold snare
polypectomy (CSP) for the removal of diminutive polyps
(DP).

Materials and Methods: Patients who underwent co-
lonoscopy for any reason in our clinic and were found to
have DP were randomized into two groups as JFP and
CSP. The main outcome was complete polyp resection
and complication rate.

Results: A total of 100 polypectomies (50 in each
group) were analyzed. The mean age of the patients was
59.1£11.2 years. Demographic characteristics of the pa-
tients were similar between groups. The overall rate of
complete resection for DPs was not significantly different
between JFP and CSP groups (90% versus 82%, p=0.38).
Polypectomy time was significantly longer in the CSP
group for polyps <3 mm (p=0.008). 4% minor bleeding
and 8% tissue retrieval failure were noted for polyps re-
sected by CSP. The complication rate was significantly
higher in the CSP group (p=0.01).

Conclusion: JBF and CSP are not statistically different
in completely removing DPs. However, the complication
rate was lower in the JFP group.

Keywords: Biopsy, colonic polyps, colonoscopy, for-
ceps
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GIRIS

Kolon kanseri i¢in malignite potansiyeline sahip
poliplerin ¢ogu kolonoskopi sirasinda saptanarak
cikarilabilir.' Kolonoskopi sirasinda bulunan polip-
lerin ¢ogu (%75-82) 5 mm’nin altindadir.”> 5 mm
altindaki kolon polipleri diminutif polip (DP) olarak
adlandirilmaktadir.’

Tim neoplastik poliplerin tam rezeksiyonu gerekli-
dir. DP’ler sik saptanan polipler oldugundan, bu
poliplerin tamamen ¢ikarilmast i¢in uygun polipek-
tomi teknigi se¢imi ¢ok Snemlidir. Polipektomi tek-
nikleri endoskopistler arasinda degiskendir ve en-
doskopistin tercihine ve ydntemin ulasilabilirligine
gore belirlenmektedir.*

Polipler cesitli endoskopik tedavi yontemlerinden
biri ile almabilir. Soguk forseps polipektomi yonte-
mi, ulagilabilirligi, kullanim kolaylig1 ve snare ile
alinmas1 zor olabilecek kiigiik poliplerin ¢ikarilmasi
kolaylig1 nedeniyle bazi avantajlara sahiptir. Fakat
forseps ile birden fazla isirmaya ihtiya¢ duyulmasi
ve ilk 1siriktan sonra kanama ve édemin polipektomi
alanini gizleyerek rezidii kalma riskini artirmasi de-
zavantajlaridir.  Yapilan c¢alismalarda polipektomi
sonrasi, tam endoskopik eradikasyondan sonra histo-
lojide %29 ila %38 oraninda rezidiiel adenomatéz
doku goriilmiistiir.>® Soguk snare polipektomi
(CSP), DP’lerin yonetiminde standart forsepslerden
daha etkili goriinmektedir.” Jumbo biyopsi forsepsle-
ri (JBF), standart forsepslere kiyasla daha fazla polip
dokusu yakalayabilen bir tiir soguk forsepstir.

Son yillarda standart forsepslere gore daha biiyiik
olan jumbo forsepslerin etkili bir tedavi yontemi
oldugu bildirilse de DP’lerin endoskopik tedavisinde
halen fikir birligi yoktur® ve kullanilan yontemlerin
dogrudan karsilagtirmasini igeren az sayida c¢alisma
yapilmistir.

Bu calismada DP’lerde, jumbo forseps ve soguk
snare ile yapilan polipektomilerin tam rezeksiyon
oranlart ve komplikasyonlar yoniinden karsilastiril-
mas1 amaglanmugtir.

MATERYAL VE METOT

Calisma, Helsinki Ilkeleri Bildirgesi'ne uygun olarak
gerceklestirildi ve Sakarya Universitesi Tip Fakiilte-
si, Klinik Arastirmalar Etik Kurulu’ndan onay alindi
(Tarih: 17.05.2021, karar no: 117).

Materyaller: Calismaya, Mayis ve Kasim 2021 ta-
rihleri arasinda Sakarya Universitesi Tip Fakiiltesi
Gastroenteroloji  Klinigi’nde rutin kolonoskopi/
rektosigmoidoskopi (tarama, surveyans veya tani)
uygulanan ve islem esnasinda kolon mukozasinda
diminutif polip (£ Smm) saptanan, 18 yasin iizerin-
deki hastalar dahil edildi. islem 6ncesi tiim hastalar-
dan yazili bilgilendirilmis onam alindi. 18 yas alti,
bilinen koagiilopati, inflamatuar bagirsak hastaligi,
gebelik, polipozis sendromlar1 olanlar ve kolon te-
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mizligi yetersiz olanlar diglandi.

Yontemler: Hastalar jumbo forseps ve soguk snare
grubu olarak 2 gruba ayrildi. Hastada polip
saptandiginda 1:1 randomizasyon ile polipektomi
yontemi secildi. Bir hastada bir veya daha fazla
polip varsa, uygun olan tiim polipler, baslangicta
atanan polipektomi yontemi kullanilarak cikarildi.
Polipler boyutlarina gére <3mm ve 4-5 mm olarak 2
kategoriye ayrildi. Polipektomiye baslamadan 6nce
polip boyutu standart biyopsi forsepsi kullanilarak
oOlciildii. Polipler; Paris simiflandirmasina gore flat
veya sesil olarak smiflandirildi. Polipektomi siiresi,
forseps/snare’in endoskop ucundan ¢ikisi ile biyopsi
orneginin ¢ikarilmasi arasinda gecen siire olarak
tanimland1. Yas, cinsiyet, kolonoskopi endikasyonu,
antikoagulan kullanimi, komorbidite, polip boyutu,
lokalizasyonu, sayisi, islem siiresi ve diger demo-
grafik bilgiler kaydedildi.

Polipektomi isleminde; CSP grubunda 10 mm acik-
Iik genisligine sahip mikro-oval bir snare ve JFP
grubunda 8,5 mm agiz agikligina sahip jumbo for-
seps kullanildi. Soguk snare grubunda; soguk snare
ile polip ¢evresinde en az 1 mm normal dokuyu ige-
recek sekilde alindiktan sonra polipektomi yapildi.
Jumbo forseps grubunda; gerektigi kadar 1sirik ile
polip ¢ikarildi. Her iki grupta polipektomi bdlgesi 30
saniye hemoraji agisindan izlendi. Daha sonra serum
fizyolojik ile yikandi ve rezidii agisindan endosko-
pist tarafindan degerlendirildi. Rezidii siiphesi olan
yerlerden, rezidii siipheli goriiniim yoksa polipekto-
mi bdlgesi sag ve sol kenarlarindan tam agilmis stan-
dart forseps ile iki adet kontrol biyopsi alindi.
Analizler: Calismanin birincil amaci, iki grup ara-
sinda tam histolojik polip eradikasyon oranim karsi-
lastirmakti. ikincil sonuglar, polipektomi islem siire-
si, doku c¢ikarma orant ve polipektomiye bagl
komplikasyon oranlari idi. Polipektomi yontemleri
komplikasyon ve polibin komplet/inkomplet ¢ikaril-
masi agisindan karsilastirildi.

Istatistiksel Analiz: Daha 6nceki calismalardaki
verilere dayanarak CSP grubu igin %93, jumbo for-
seps grubu i¢in %75'lik, tahmini basar1 oranlarina
dayanarak, 0,05 o degerinde ve %80 gii¢ ile ¢alisma
kolu basina 54 hastalik bir 6rneklem boyutu belirle-
dik. Kategorik degiskenler, uygun oldugunda 2 testi
veya Fisher exact testi kullanilarak degerlendirildi.
Siirekli degiskenler i¢in Student 's t -testi veya Mann
-Whitney U testi kullanildi. P<0,05 istatistiksel ola-
rak anlamli kabul edildi. Tiim veriler toplandiktan

sonra SPSS 24.0 programi ile uygun istatistiksel
yontemlerle analiz edildi.

BULGULAR

iki grup arasinda baslangig 6zelliklerinde anlamli bir
farklilik yoktu Hastalarin demografik o6zellikleri
Tablo 1’de goriilmektedir.

Toplam 100 polipektomi islemi (JFP grubu=50 ve
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CSP grubu=50 hasta) analiz edildi. Ortalama hasta
yast 59,1%11,2 yildi. Hastalarin 541 (%54) erkekti.
Hastalarin demografik o6zellikleri, komorbiditeleri,
kolonoskopi endikasyonu, kolon temizlik skoru, anti-
koagulan kullanim: her iki grup arasinda benzerdi
(Tablo 1).

Polip ozelliklerine bakildiginda; poliplerin %62’si
<3 mm, %38’i 4-5 mm biiyiikliigiinde idi. Paris sinif-
landirmasina gore poliplerin %59u sesil, %41'1 flat
olarak saptandi. 2 grup arasinda polip Ozellikleri
acisindan anlamli fark yoktu (Tablo 2).

Polipektomi ydntemlerinin etkinlik ve giivenilirligi-
nin karsilastirilmasi Tablo 3°de gosterilmistir.

DP'ler icin genel tam rezeksiyon orani %86 (86/100)
idi. Tam rezeksiyon orani, JFP ve CSP gruplari ara-

Tablo 1. Hastalarin demografik 6zellikleri.

Mukaddes Tozlu

sinda 6nemli 6lgiide farkli degildi (%90'a kars1 %82,
p=0,38). Rezeke edilen poliplerin histopatolojik in-
celemesinde %45 tiibiiler adenom, %3 tiibiilovilloz
adenom, %?2 serrated adenom, %36 hiperplastik, %8
inflamatuar psddopolip, %?2 karsinom metastazi sap-
tand1. 4 polip, polipektomi sonrasi kaybolmasi nede-
niyle patolojik degerlendirme yapilamadi. Polipekto-
mi siiresi 2 grup arasinda 6nemli dl¢iide farkli degil-
di (p=0,28). CSP grubunda 2 hastada (%4) minor
kanama izlendi ve 4 polip (%8) c¢ikartilamadi. JFP
grubunda 1 hastada (%2) inkomplet rezeksiyon iz-
lendi. Komplikasyon orant CSP grubunda anlamli
olarak yiiksek saptandi (p=0,01) (Tablo 3).

Polip boyutlarina gore polipektomi sonuglarinin kar-
stlastirilmasi Tablo 4’de gosterilmistir.

Toplam Jumbo Forseps Soguk Snare p
n=100 n=50 n=50
Yas (ortalama+SS) 59,1+11,2 59,2+11,1 58,9+11,6 0,93
Erkek cinsiyet, n (%) 54 (54) 25 (50) 29 (58) 0,54
Komorbidite, n (%) 45 (45) 23 (46) 22 (46,8) 1
Kolonoskopi endikasyonu, n (%) 0,36
Anemi 15(15) 7 (14) 8(16,3)
Karn agrisi 14 (14) 6 (12) 8 (16,3)
Kabizlik 7(7) 5(10) 24,1
Malignite siiphesi 52 (52) 29 (58) 23 (46,9)
Diger 113D 3(6) 8 (16,3)
Antikoagiilan kullanimi, n (%) 17 (17) 12 (24) 5(10,2) 0,1
Kolon temizlik skoru-Iyi, n (%) 54 (54 27 (54) 27 (54) 1
SS: Standart sapma.
Tablo 2. Polip 6zellikleri.
Toplam Jumbo Forseps Soguk Snare p
n=100 n=50 n=50
Polip Boyutu, n (%) 1
<3 mm 62 (62) 31 (62) 31(62)
4-5 mm 38 (38) 19 (38) 19 (3%)
Paris Siniflamast, n (%) 0,83
Sesil: Ip 33) 2(4) 1(2)
Is 36 (36) 20 (40) 16 (32)
Isp 20 (20) 9 (18) 11(22)
Flat: Ila 38 (38) 18 (36) 20 (40)
IIb 3(3) 1(2) 2(4)
Polip Lokalizasyonu, n (%) 0,95
Rektum 22 (22) 11 (22) 11(22)
Sigmoid 34 (34) 15 (30) 19 (38)
Inen kolon 14 (14) 8 (16) 6 (12)
Transvers kolon 18 (18) 10 (20) 8 (16)
Cikan kolon ve ¢gekum 11(11) 5(10) 6(12)
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TARTISMA VE SONUC

Kolorektal poliplerin erken tani ve tedavisine yar-
dimct olan kolonoskopi ve polipektomi iglemleri,
kolorektal kanser riskini azaltan onemli minimal
invaziv islemlerdir. Kolonoskopi sirasinda bulunan
poliplerin ¢ogu DP'dir ve DP'lerin %50 ila %
64'tiniin adenom oldugu bildirilmektedir.” DP'ler
malign potansiyelleri nedeniyle tamamen rezeke
edilmelidir. Daha onceki ¢aligmalarda, 5 ila 20 mm
arasindaki polipler i¢in yaklagik %10'luk tam olma-
yan rezeksiyon oranlari rapor edilmistir.'” Bu neden-
le tam rezeksiyon oranini iyilestirmek i¢in polipek-
tomi tekniklerinin standardizasyonuna ihtiya¢ var-
dir.

Standart forseps, sicak ve jumbo biyopsi forsepsi,
soguk snare ve sicak snare gibi cesitli polipektomi
yontemleri vardir. DP’lerde sicak yontemlerde koter
artefakti nedeniyle histopatolojik degerlendirme
zorlugu ve gecikmis kanama ile karsilasilabilecegi

Mukaddes Tozlu

bildirilmistir."" Standart forseps, jumbo forseps,

soguk snare polipektomi gibi soguk yontemlerde bu
risklere nadiren rastlanir. Standart biyopsi forsepsle-
ri (SBF), kullanim kolaylig1 ve giivenligi nedeniyle
DP'lerin ¢ikarilmasinda tercih edilmistir. Ancak
calismalarda, SBF’nin tam olmayan polipektomi
oran1 %29 ile %61 arasinda rapor edilmistir® ve
6zellikle >3 mm poliplerde tam rezeksiyon oranlari-
nin, CSP ve JFP’den daha diisiik oldugu bildirilmis-
tir.'>!"> DP'lerin ¢ikarilmasinda JFP'nin etkinligi ko-
nusunda tartismalar mevcuttur. Bir meta-analiz,
JFP'nin toplam islem siiresini artirmadan yetersiz
polip rezeksiyon oranlarint %60 oraninda azaltabil-
digini bildirmistir."* SBF ile karsilastirildiginda,
jumbo forsepsin daha az isirma ile tam rezeksiyon
saglayabilen daha genis bir agiz agiklig1 vardir.

DP’lerin tedavisinde bir diger tedavi segenegi de
CSP yontemidir. CSP, polip tabaninin etrafindaki 2-
3 mm normal mukozanin yakalanmasi gibi teknik
bir avantaja sahiptir. Bu da daha yiiksek en-blok tam

Tablo 3. Polipektomi yontemlerinin etkinlik ve giivenilirliginin karsilagtirilmasi.

Toplam Jumbo Forseps Soguk Snare p
n=100 n=50 n=50

Tam rezeksiyon 86 (86) 45 (90) 41 (82) 0,38
Rezidii var, n(%) 14 (14) 5(10) 9(18) 0,38
Polipektomi siiresi, sn 55,4+46,2 53,8+48,9 57,1+43,6 0,28
(ortalama+SS)
Polip patoloji, n(%) 0,1

Hiperplastik 36 (36) 19 (38) 17 (34)

Tubuler adenom 45 (45) 24 (48) 21 (42)

Tubulovill6z adenom 303) 1(2) 24

Yok-kayip 44 - 4(8)

Inflamatuvar 8 (8) 4 (8) 4 (8)

Serrated 2(2) - 2 (4)

Karsinom metastazi 2(2) 24 -
Komplikasyon, n(%) 0,01

Yok 93 (93) 49 (98) 44 (88)

Kanama 2(2) - 2(4)

Polip bulunamadi 44 - 4(8)

Inkomplet rezeksiyon 1(1) 1(2) -
SS: Standart sapma.
Tablo 4. Polip boyutlarma goére polipektomi sonuglarinin karsilastirilmasi.
<3mm Toplam Jumbo Forseps Soguk Snare

n=62 n=31 n=31 p
Polipektomi siiresi, sn | 48,6+37,8 37,1£28,1 60,6+43,1 0,008
(ortalama=+SS)
Rezidii, n (%) 8 (12,9) 2 (6,5) 6(19.4) 0,25
4-5 mm Toplam Jumbo Forseps Cold Snare
n=38 n=19 n=19 p

Polipektomi siiresi, sn | 66,9+56,4 81,2+62,6 50,8+45,2 0,14
(ortalama=+SS)
Rezidii, n (%) 6(30,8) 3(15,8) 3 (15,8) 0,34

SS: Standart sapma.
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rezeksiyon saglar. Bu teknigin ana dezavantaji, poli-
pektomiden sonra polip ¢ikarmanin basarisiz olabil-
mesidir. Ozellikle doku gayta ve kan ile karigtigin-
da, ¢ikarilan polip bazen aspire edilmeden dnce ko-
londa kaybolabilir.'>'¢

JFP ile CSP yontemlerinin rezeksiyon oranlarini
dogrudan karsilastiran az sayida caligma vardir.
DP'lerin ¢ikarilmasi i¢in CSP'yi 6neren son kilavuz-
lara ragmen, endoskopistler arasinda soguk forseps
polipektomisi tercih edilen teknik olmaya devam
etmektedir.'”"® Bu muhtemelen birkag faktorden
kaynaklanmaktadir. Soguk forseps hemen tiim en-
doskopi iinitelerinde mevcuttur, kullanimi kolaydir
ve snare polipektomiye kiyasla endoskopist ve asis-
tan arasinda daha az koordinasyon gerektirir. Ek
olarak, forseps, polipin kii¢iik boyutu veya konumu
nedeniyle, snare ile yakalanmasi zor olabilecek po-
lipleri kolayca kavrayabilir. Ayrica, snare polipekto-
minin aksine, forseps ile elde edilen doku 6rneginin
kaybolma olasilig1 daha diisiiktiir ve hemen alinabi-
lir. Fakat biyopsi ile yiiksek tam olmayan histolojik
rezeksiyon orani1 5nemli bir endise kaynagidir.>"

Bu nedenle, bu calismada diminutif polipektominin
etkinligi ve giivenligi agisindan CSP ile JFP'yi dog-
rudan karsilastiran bir randomize kontrollii ¢aligma
yaptik.

Calismamizda tiim DP’lerin >%901 JFP veya %
82’si CSP ile tamamen rezeke edildi. CSP grubunun
doku ¢ikarma orani, JFP grubuna gore daha diistiktii,
ancak istatistiksel olarak anlamli degildi (p=0,38).
Tim polipler degerlendirildiginde iki grup arasinda
polipektomi siiresi agisindan anlamli bir fark yoktu.
Polip boyutlarina gére yapilan analizde, <3 mm po-
liplerde toplam rezidii oran1 %12,9 ve 4-5 mm boyu-
tunda polipler i¢in toplam rezidii oran1 %30,8 olarak
saptand1 ve gruplar arasinda anlamli farklilik izlen-
medi. <3 mm poliplerde polipektomi siiresi JFP gru-
bunda anlamli olarak daha kisaydi (p=0,008). 4-5
mm polipler i¢in polipektomi siiresi JFP grubunda
daha yiiksek saptanmasina ragmen gruplar arasinda
farklilik gostermedi (p=0,14).

Calismalarda CSP teknigi ile kiigiik ama 6nemli
sayida doku alma basarisizlig1 bildirilmistir, bu da
gereksiz polipektomi sonrasi siirveyansa yol agabi-
lir.'" Yine, soguk snare veya biyopsi sonrasi minor
kendi kendini sinirlayan mukozal kanama olabilir.
CSP, diger yontemlerle karsilastirildiginda, 6zellikle
polipektomi sonrast kanama gibi yan etkilerle iliski-
lendirilmistir. Bizim ¢alismamizda; CSP grubunda 2
hastada (%4) minér kanama izlendi ve 4 polip (%8)
cikartilamadi. JFP grubunda 1 hastada (%2) in-
komplet rezeksiyon izlendi. Komplikasyon orani
CSP grubunda anlamli olarak yiiksek saptandi
(p=0,01). Sonuglarimiza gore, DP'lerin polipektomi-
sinde, JFP yontemi polipektomi materyalinin kolon-
da kaybolmadan forseps i¢inde ¢ikarilmasi i¢in ko-
lay ve etkili bir endoskopik tedavi secenegi olarak
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diigiiniilebilir.

Bu calismanin ¢esitli kisitliliklar1 vardir. Birincisi,
polipektomiyi yapan kolonoskopistin rezeksiyon
yontemine kor olmamasidir. Bu, biasa neden olmus
olabilir. Bununla birlikte, yontemlerin belirgin gorii-
niimii nedeniyle boyle bir kdrleme muhtemelen im-
kansizdir. ikincisi, polipektomi bolgesinden alman
iki ek biyopsi 0rnegi rezidii dokular1 tespit etmek
i¢in yetersiz olabilir. Narrow band imaging (NBI)
veya chromoendoscopy ile polipektomi bdlgesinin
degerlendirilmesi rezidii dokularin tespit edilmesine
katkida bulunabilir. Son olarak, ¢aligmamiz nispeten
kiiciik bir 6rneklem biiyiikliigiine sahipti.

Sonug olarak; <5 mm kolorektal poliplerin eksizyo-
nunda JFP ve CSP giivenilir yontemlerdir. Rezidii
acisindan bu iki yontemin birbirlerine {istiinliik sag-
ladiklar1 gosterilmemisse de, JFP yontemi ile komp-
likasyon oranlar1 daha diisiik saptanmigtir. DP'lerin
cikarilmasi igin forseps diisiiniiliirse, bu calismanin
sonuglarina goére JFP Onerilebilir. Polipektomi yon-
temlerinden bagimsiz olarak soguk polipektomi son-
rast rezidii polip riski devam ettigi i¢in, polipektomi
bolgesinin detayli incelenmesi gerekmektedir.

Etik Komite Onay1: Sakarya Universitesi Klinik
Aragtirmalar Etik Kurulu (Tarih: 17.05.2021 ka-
rar no: 117). Calisma uluslararas: deklarasyon,
ve kilavuzlara uygun gergeklestirilmistir.
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(074

Amag: Bu calismada hastanede yatan COVID-19 hasta-
larinda sekonder enfeksiyonlarin oranlari, etiyolojik ajan-
lar1 ve klinik sonuglara etkisinin belirlenmesi amaglanmis-
tir.

Materyal ve Metot: RT-PCR yoluyla COVID-19 tanist
dogrulanmis hastanede yatan 150 yetiskin hasta arasinda
sekonder enfeksiyonu olan ve olmayan hastalarin 6zellik-
lerinin retrospektif olarak karsilagtirmali analizi yapildi.
Bulgular: Dahil edilen hastalarin 20'sinde (% 13,3) en
az bir sekonder enfeksiyon tespit edildi. Yogun bakim
hastalarinda sekonder enfeksiyon orani (%72) genel ser-
viste yatan hastalardan (%1,6) anlamli derecede yiiksek
bulundu (p<0,001). Ventilatdr iliskili pndmoni (VIP) pre-
valanst YBU hastalarinda %52 idi. izole edilen toplam 31
mikroorganizmanin ¢ogunlugunu gram negatif bakteriler
olusturmaktaydi. Genel olarak, 147 (%98) hasta, hastane-
ye yatiglart esnasinda en az bir kez antibiyotik tedavisi
aldi. Sekonder enfeksiyonu olan hastalarda mortalite ora-
ni, olmayanlara gore istatistiksel olarak anlamli derecede
yiiksek bulundu (p<0,001).

Sonug: Genel serviste yatan COVID-19 hastalarinda
sekonder enfeksiyon orani ¢ok diisiik oldugu i¢in, antibi-
yotiklerin akilci kullanimi geregi, bu hastalara ampirik
antibiyotik tedavisi baglanmamas1 gerektigini diisiiniiyo-
ruz. Ayrica VIP enfeksiyonlarmin hem ampirik hem de
hedefe yonelik tedavisinde ¢oklu ilaca direngli bakterilerin
dikkate alinmasinin dnemli oldugunu diisiiniiyoruz.
Anahtar Kelimeler: Antibiyotik kullanimi, COVID-19,
sekonder enfeksiyonlar, ventilator iligkili pndmoni

ABSTRACT

Objective: In this study, it was aimed to describe rates,
etiological agents of the secondary infections and its effect
on clinical outcomes among hospitalized patients with
COVID-19.

Materials and Methods: A retrospective comparative
analysis of the characteristics of patients with and without
secondary infection was carried out among 150 hospital-
ized adult patients with a confirmed diagnosis of COVID-
19 via RT-PCR.

Results: Among included patients, 20 (13.3%) had at
least one secondary infection. Secondary infection rate in
ICU patients (72%) was significantly higher than patients
in the general ward (1.6%) (p<0.001). The prevalence of
ventilator-associated pneumonia (VAP) was 52% in ICU
patients. The majority of 31 microorganisms isolated were
gram negative bacteria. Overall, 147 (98%) patients re-
ceived at least one antibiotic during their hospitalization.
A significantly higher mortality rate was present in pa-
tients with secondary infection compared to those without.
Conclusion: Since the rate of secondary infection in
hospitalized COVID-19 patients in the general ward is
very low, we consider that empirical antibiotic therapy
should not be initiated in these patients in accordance with
the rational use of antibiotics. Besides, we recommend
that multidrug-resistant bacteria be taken into account
both in the empirical and targeted antimicrobial therapy of
VAP infections.

Keywords: Antibiotic use, COVID-19, secondary infec-
tions, ventilator-associated pneumonia
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) caused
by the severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) has spread worldwide, and due
to severity of the disease, some patients need to be
hospitalized and some severe cases may require in-
tensive care with non-invasive or invasive respira-
tory support.'” Patients with moderate or severe
COVID-19 often have serious comorbidities, prolon-
ged hospitalizations, and need for mechanical venti-
lation, which may pose a high risk for secondary
infections.™® Although rates of these infections in
hospitalized COVID-19 patients are generally low
(10-15%), it was emphasized in many studies that
the presence of these infections is associated with
unfavorable outcomes in critically ill ICU-patients.’>”
" Therefore, microbiological data are valuable in
guiding evidence-based treatment of secondary bac-
terial infections in patients with COVID-19. Interna-
tional guidelines regarding antimicrobial stewards-
hip recommend clinicians to collect blood cultures
as well as respiratory samples for bacterial cultures
to confirm the secondary infection.* However, in
some studies, it has been reported that routine mic-
robiological examinations cannot be performed due
to the risk of exposure of healthcare workers to
SARS-Cov-2 during sample collection and proces-
sing, which may cause serious disruptions in the
diagnosis and treatment of secondary infection.*”'°
Furthermore, due to the difficulty of ruling out bac-
terial co-infection on presentation and also secon-
dary infection during the course of the illness, empi-
ric antibiotics, including broad spectrum agents, are
frequently prescribed for patients both in the general
wards and in the ICU."" However, recent World He-
alth Organization (WHO) guidelines, and most rese-
archers report that antibiotic prescription should be
limited only to severe COVID-19 patients in order to
avoid the widespread use of empirical antibiotics
that could lead to the development of multidrug-
resistant bacteria.” >

Although there are studies on the clinical manage-
ment of COVID-19 in our country, data on the se-
condary infections are scarce. In this study, perfor-
ming a comparative analysis of the characteristics of
patients with and without secondary infection, we
aimed to describe rates, etiological agents of the
secondary infections, and its effect on clinical outco-
mes among hospitalized patients with COVID-19.

MATERIALS AND METHODS

Ethics Committee Approval: A retrospective obser-
vational analysis was carried out on hospitalized
adult patients admitted to a tertiary hospital between
11/03/2020 and 31/05/2020 with a confirmed diag-
nosis of COVID-19 via reverse transcriptase-

Neslihan Arici ve ark. (et al.)

polymerase chain reaction assay (RT-PCR) perfor-
med on nasopharyngeal throat swab specimens.
Approvels were received by the Ministry of Health
and the ethics committee of Haydarpasa Numune
Research and Training Hospital (Date: 29/06/2020,
decision no:115).

Study Design, Participants, and Data Collection: A
total of 150 patients with complete data of white
blood cells (WBC), neutrophil-to-lymphocyte ratio
(NLR), C-reactive protein (CRP), and procalcitonin
(PCT) results were included in the study. All data
were collected from the hospital electronic record
and included patient demographics, comorbidities,
clinical parameters, laboratory findings, microbio-
logy data (including culture of blood samples, endot-
racheal aspirate (ETA), urine, and antimicrobial sus-
ceptibility), ICU admission, mechanical ventilation
(MV), patterns of antibiotic use, and outcome
(length of hospital stay, discharge, and died). Secon-
dary infection was determined by the presence of
characteristic clinical features, and at least one posi-
tive blood, sputum/endotracheal aspirate, and urine
culture results after 48 h of admission. Ventilator-
associated pneumonia (VAP) was defined as the
sum of infectious ventilator associated condition and
a quantitative pulmonary infection (endotracheal
aspiration growing >10° CFU/mL) in patients expo-
sed to invasive mechanical ventilation for at least 48
h.13

Laboratory Procedures: Laboratory confirmation of
SARS-CoV-2 was achieved by RT-PCR (Biospeedy,
Turkey) using nasopharyngeal throat samples at an
authorized central laboratory. Routine blood exami-
nations consisted of white blood cells (WBC), neut-
rophil-to-lymphocyte ratio (NLR), C-reactive pro-
tein (CRP), and procalcitonin (PCT). For blood cul-
ture, blood was inoculated into aerobic and anaero-
bic media and culture bottles were incubated in an
automated blood culture system (BactAlert, Biome-
rieux, France) for 5 days according to the manufac-
turer’s recommendations. Blood cultures positive for
skin flora [coagulase-negative  staphylococci
(CoNS), gram-positive bacilli, micrococci e.g.,] that
did not grow in multiple cultures or on separate da-
tes were excluded. For ETA culture, microorganisms
grown >10°CFU/mL in ETA samples showing on
gram stain >25 neutrophils and <10 epithelial cells
per low power field were considered as etiological
agents for secondary infection. Pathogen identifica-
tion was performed by matrix assisted laser desorp-
tion ionisation-time of flight mass spectrometry
(MALDI-TOF VITEK MS, bioMerieux, France).
Antimicrobial susceptibility testing was carried out
on VITEK-2 automated system (bioMerieux, Fran-
ce), and all the results were interpreted according to
the criteria of the European Committee on Antimic-
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robial Susceptibility Testing (EUCAST 2020)."*
Statistical Analysis: Descriptive statistics of the
obtained data were given in tables as mean, standard
deviation (SD), median, number and % frequencies.
The compliance of numerical data to the normal
distribution was examined using the Shapiro-Wilks
test. While the relationship of secondary infection
status with numerical type features was examined
with the Mann-Whitney U test, its relationship with
the categorical features was evaluated with the Pear-
son chi-square test. p <0.05 was accepted as the sta-
tistical significance level and Statistical Package for
the Social Sciences (SPSS ver. 23) program was
used in calculations.

RESULTS

A total of 150 hospitalized patients with confirmed
COVID-19 were analyzed. Among them 95(63.3%)
patients were males and the mean age was 56 years
(21-92). Among included patients, 20 (13.3%) had at
least one microbiologically documented secondary
infection and 130 (86.7%) had no secondary infec-
tion. The study population was divided into two
subgroups as patients with and without secondary
infection. The median age in patients with secondary
infection (71.5 vs 54.5) was significantly higher than
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those without (p<0.001). When laboratory values
examined, median WBC (10.3 versus 5.5), NLR
(11.3 versus 2.3), CRP (18 versus 2.4), and PCT (1.8
versus 0.05) levels were significantly higher among
patients with secondary infection compared to those
without (p<0.001). Thirteen of the 25 ICU-patients
received MV for at least 48 hours had significant
bacterial growth, indicating a 52% prevalence of
ventilator-associated pneumonia (VAP) in these pati-
ents. The mean time of total MV duration was 9 days
in patients with bacterial growth, and the mean time
of ETA positivity after tracheal intubation was found
to be 6.8 days. In comparison to patients who un-
derwent invasive mechanical ventilation, and did not
have secondary infection, patients with secondary
infection received significantly longer mechanical
ventilation with a median duration of 9 (5.75-17.5)
days (p<0.001). Overall, 147 (98%) patients received
at least one antibiotic during their hospitalization,
regardless of the presence of any secondary infec-
tion. The median antibiotic days of therapy was 12
days (9.25-21) for the patients with secondary infec-
tion. Besides, patients with secondary infection had a
median duration of hospital stay for 12 days (10-
24.75), which was significantly higher than those
without (p<0.001) (Table 1).

Table 1. Comparison of numerical properties between patients with and without secondary infection.

Parameters Secondary Mean+SD Percentiles p*
infection N 25th Median 75th

Age No 130 54.14£15.03 44.00 54.50 65.00 <0.001
Yes 20 6830<11.17 58.50 71.50 77.75

WBC No 130 6.39+3.36 450 5.55 733 <0.001
Yes 20 13.18+7.33 9.00 1030 18.75

NLR No 130 3.9915.86 1.58 235 3.80 <0.001
Yes 20 13.10+8.83 485 11.30 19.50

CRP No 130 4.90+5.19 0.80 245 773 <0.001
Yes 19 19.61£9.70 11.00 18.00 29.00

PCT No 99 0.472+.03 0.05 0.05 0.08 <0.001
Yes 19 5.93+7.42 0.61 1.80 930

Length of antibio- No 130 7.35+£3.88 5.00 7.00 8.25 <0.001

tic therapy (day) Yes 20 14.65+7.41 9.25 12.00 21.00

Length of hospital No 130 9.27+4.58 6.00 8.00 11.25 <0.001

stay (day) Yes 20 16.20+9.23 10.00 12.00 24.75

Length of No 7 8.57+4.20 6.00 9.00 13.00 0.523

ICU stay (day) Yes 18 13.2229.59 7.00 10.00 1825

Length of No 4 7.00+2.70 425 8.00 8.75 0.005

fne.Chamcal venti- Yes 18 12.67£9.94 575 9.00 17.50

ation (day)

WBC: white blood cells; NLR: neutrophil-to-lymphocyte ratio; CRP: C-reactive protein; PCT: procalcitonin; ICU: intensive care unit

*Mann-Whitney U test
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Considering all patients, most common comorbidi-
ties included hypertension, diabetes mellitus, and
coronary heart disease, respectively. Patients with
hypertension, coronary heart disease, and malig-
nancy have had significantly higher secondary infec-
tion rate. Overall, 125 (83.3%) patients were treated
in the general ward, and 25 (16.7%) patients were in
the ICU. Secondary infection rate in ICU patients
[18, (72%)] was significantly higher than patients in
the general ward [2, (1.6%)] (p<0.001). Among 130
patients without secondary infection, 123 (94%) of
whom in the general service, the antibiotic regimen
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most commonly used was azithromycin with or wit-
hout ceftriaxone with a median duration of 7 (5—
8.25) days. Among twenty patients with secondary
infection, the most common antibiotics used were
teicoplanin (12, 60%), meropenem [10, (50%)], and
piperacillin-tazobactam (5, 25%), except of ceft-
riaxone and azithromycin administered before ICU
admission. Generally, 127 (84.7%) of 150 patients
were discharged, and 23 (15.3%) were died. A signi-
ficantly higher mortality rate [18, (78.3%)] was pre-
sent in patients with secondary infection compared
to those without (p<<0.001) (Table 2).

Table 2. Comparison of categorical properties between patients with and without secondary infection.

Secondary infection
Total No (n=130) Yes (n=20)
n (%) n (%) n (%) p*
Sex Male 95 (63.3) 81 (85.3) 14 (14.7) 0.506
Female 55 (36.7) 49 (89.1) 6 (10.9)
Service General 125 (83.3) 123 (98.4) 2 (1.6) <0.001
ICU 25 (16.7) 7 (28.0) 18 (72.0)
Comorbidities
Hypertension No 110 (73.3) 99 (90.0) 11 (10.0) 0.046
Yes 40 (26.7) 31(77.5) 9 (22.5)
Diabetes No 119 (79.3) 103 (86.6) 16 (13.4) 0.937
Yes 31(20.7) 27 (87.1) 4(12.9)
Coronary heart disease No 133 (88.7) 121 (91.0) 12 (9.0) <0.001
Yes 17 (11.3) 9 (52.9) 8 (47.1)
Chronic obstructive pulmonary No 136 (90.7) 120 (88.2) 16 (11.8) 0.078
disease Yes 14 (9.3) 10 (71.4) 4 (28.6)
Chronic renal failure No 140 (93.3) 123 (87.9) 17 (12.1) 0.109
Yes 10 (6.7) 7 (70.0) 3 (30.0)
Malignancy No 142 (94.7) 126 (88.7) 16 (11.3) 0.002
Yes 8 (5.3) 4 (50.0) 4 (50.0)
Antibiotics
Azithromycin No 34 (22.7) 23 (67.6) 11 (32.4) <0.001
Yes 116 (77.3) 107 (92.2) 9(7.8)
Ceftriaxone No 41 (27.3) 29 (70.7) 12 (29.3) <0.001
Yes 109 (72.7) 101 (92.7) 8(7.3)
Cefixime No 139 (92.7) 121 (87.1) 18 (12.9) 0.623
Yes 11(7.3) 9 (81.8) 2 (18.2)
Piperacillin-tazobactam No 138 (92.0) 123 (89.1) 15 (10.9) 0.003
Yes 12 (8.0) 7 (58.3) 5(41.7)
Colistin No 146 (97.3) 130 (89.0) 16 (11.0) <0.001
Yes 4(2.7) 0 (0.0) 4 (100.0)
Meropenem No 138 (92.0) 128 (92.8) 10 (7.2) <0.001
Yes 12 (8.0) 2 (16.7) 10 (83.3)
Teicoplanin No 129 (86.0) 121 (93.8) 8 (6.2) <0.001
Yes 21 (14.0) 9 (42.9) 12 (57.1)
Vancomycin No 149 (99.3) 130 (87.2) 19 (12.8) 0.011
Yes 1(0.7) 0 (0.0) 1 (100.0)
No antibiotic administered No 147 (98.0) 127 (86.4) 20 (13.6) 0.493
Yes 3 (2.0) 3 (100.0) 0 (0.0)
Mechanical ventilation No 128 (85.3) 126 (98.4) 2 (1.6) <0.001
Yes 22 (14.7) 4(18.2) 18 (81.8)
Outcome Discharge 127 (84.7) 125 (98.4) 2 (1.6) <0.001
Died 23 (15.3) 5(21.7) 18 (78.3)

* Pearson chi-square test
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A total of 86 samples, including 54 blood, 25 ETA,
and 7 urine were obtained for microbiological cultu-
re from 43 of 150 COVID-19 patients. While no
ETA samples were sent from 8 out of 22 mechani-
cally ventilated patients in the ICU, a total of 25
ETA samples were collected from the remaining 14
patients during their hospital stay. A total of 21 bac-
teria were isolated from 18 ETA samples with signi-
ficant growth. Among the detected twenty-one mic-
roorganisms, gram negative bacteria accounts for 19
(90.4%), and the most common bacteria isolated was
Acinetobacter baumannii (n=11), followed by Pseu-
domonas aeruginosa (n=5), and Klebsiella pneumo-
niae (n=3), respectWely. All of A. baumannii ¥olates
were multi-drug resistant, and susceptible only aga-
inst colistin. Any mold that could cause invasive
pulmonary aspergillosis was not detected by Gram/
Giemsa staining or by ETA culture. For diagnosis of
bacteremia, no growth was occurred in any of the
blood cultures from patients in the general wards,
while in 10 (32%) of the blood cultures from ICU
patients growth was detected. The microorganisms
isolated were Staphylococcus epydermzdis (n=3),
Enterococcus faecalis (n=3), Acinetobacter bauman-
nii (n=2), Klebsiella pneumoniae (n=1), and Candi-
da glabrata (n=1) ¥ order of frequency. As for gram
positive bacteria, methicillin resistance was present
in all Staphylococcus epyderm3dss isolates, and no
vancomycin resistance was found in Enterococcus
spp. Wh¥e no growth was observed W urVie samples
sent from the ICU, FE.col3 was isolated in a sample
from the general service.

DISCUSSION AND CONCLUSION

Secondary infection is a serious complication in
patients hospitalized with COVID-19, which is asso-
ciated with worse outcomes and high mortality.*'
So far, many studies have been published reporting
frequency and the features of these infections from
different countries around the world.”!" As stated in
some studies,'®!” we also observed that patients with
secondary infections were older and had multiple
underlying comorbidities, mostly hypertension and
coronary heart disease, compared to those without
secondary infection. Overall, 127 of 150 hospitali-
zed COVID-19 patients were discharged, and 23
were died in our study. We found that patients with
secondary infection had significantly prolonged
length of hospital stay and a higher mortality rate,
compared to those without infection, which was con-
sistent with previous studies.*'®

In the current literature, the rate of secondary infec-
tion in hospitalized COVID-19 patients varies
widely between 3.8% and 83.3%, by emphasizing
that it is noticeably more often in ICU-patients than
those in the general service.>®'"'"® In accordance
with this data, we found the secondary infection rate
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to be 13.3% among all 150 hospitalized COVID-19
patients. In service-based evaluation, we observed
that this rate was very high as 72% in ICU patients,
while it was very low as 1.6% in non-ICU-patients.
Besides, compared with patients without secondary
infection, use of MV were more common in patients
with secondary infections (81.8% vs 18.2%) and
these patients received significantly longer mechani-
cal ventilation with a duration of 12 versus 7 days.
Given that secondary infections closely related with
the use of mechanical ventilation, it is expected that
the majority of secondary respiratory infections re-
ported in critically ill COVID-19 patients are venti-
lator-associated pneumonia.'"'*'*** We also obser-
ved that 21 of 31 secondary infection episodes were
lower respiratory tract infections, mostly VAP. In
recent studies, ! the rate of VAP in COVID-19
patients was reported being as high as 25-54%. Si-
milarly, we found the prevalence of VAP as 52%
(13) in mechanical ventilated COVID-19 patients.
Our data indicated a significant rate of VAP, with a
predominance of Gram-negative bacteria, mostly
non-fermenters (A4.baumann3; P.aerugnosa), com-
patible with previous studies of COVID-19 patients
in ICU, 162022 However, in contrast to a current
study,” which reported that there have been several
cases of COVID-19-associated pulmonary aspergil-
losis (CAPA), we didn’t observed such a case, pos-
sibly due to the small number of ICU patients in our
study population. Besides, we should state that the
frequency of VAP may be slightly higher and secon-
dary respiratory tract infection may have been over-
looked, since respiratory samples were not sent from
eight patients who were mechanically ventilated and
died, and microbiological examination could not be
performed. This observation is in agreement with
previous studies which indicated that respiratory
cultures from COVID-19 patients were obtained on
a limited basis due to extreme workloads and risk
for aerosolization, and thus the rates of secondary
infection potentially affected.”” Therefore, we re-
commend performing respiratory samples from mec-
hanically ventilated COVID-19 patients with sus-
pected secondary respiratory infection, taking all
precaution to prevent possible transmission, due to
provide an effective treatment and better prognosis
of the patients.

Regarding blood cultures, culture positivity was de-
tected as 16.5% (9/54), all of them in ICU patients.
Among isolated microroganisms, gram positive pat-
hogens were the most frequent cause of bacteremia,
being coagulase negative Staphylococcus (CNS) and
Enterococcus spp. the most common detected. Th'¥
pathogen distribution was similar to some COVID-
19 studies, which reported that Enterococcus strains
especially may have been selected in bacteremia
detected in intensive care patients due to previous
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empirical use of ceftriaxone, as in our ICU-
patients,'8*%%*

Evaluating the antimicrobial resistance data of isola-
ted microorganisms, it was remarkable that all A4.
baumannii ¥olates, wh'¢h are the ma¥ bacter¥ of
VAP infections, were resistant to all antibiotics
except colistin. Therefore, for centers with similar
epidemiological features to our hospital, in cases
considered to develop possible or probable VAP,
empirical treatment adequately covering the multid-
rug-resistant 4. baumannyg strains should be imple-
mented. Swithcing to targeted antibacterial treatment
upon microbiological results is highly appreciated.
As stated in previous studies™*'"'® conducted at the
onset of the pandemic, oral or i.v empirical antibiotic
therapy was initiated for all hospitalized COVID-19
patients. However, most researchers subsequently
emphasized that there is a significant discrepancy
between antibiotic use and bacterial infections in
these patients. Similarly, almost all patients (98%) in
our study routinely received ceftriaxone and azith-
romycin, but only 13% of them had a microbiologi-
cally proven bacterial infection. The WHO also cur-
rently recommends that antibiotics should not be
prescribed unless there is clinical suspicion of a bac-
terial infection, and the use of empiric antimicrobials
should be limited only for patients with severe
COVID-19, based on patient host factors and local
epidemiology.®

In our study, when laboratory values examined, it
was found that median WBC (10.3 vs 5.5), NLR
(11.3 vs 2.3), CRP (18 vs 2.4), and PCT (1.8 vs
0.05) levels were significantly higher among patients
with secondary infection compared to those without.
Thus, the fact that these parameters are within the
normal range can help the clinician to predict that
patients are unlikely to have secondary infection,
even if it cannot be completely ruled out. Given that
the incidence of secondary bacterial infection is very
low (1.6%) for patients hospitalized in the general
wards in our study, we consider that the widespread
use of antibiotics is not necessary, and antibiotic
stewardship programmes should be implemented
among all COVID-19 patients to avoid both the side
effects of antibiotics and the spread of antimicrobial
resistance in hospital.

In conclusion, the rate of secondary infection in hos-
pitalized COVID-19 patients differs widely among
patients in the general ward and in the ICU. We con-
sider that empirical antibiotic therapy should not be
initiated in patients hospitalized in the general ward,
as the rate of secondary infection is very low. On the
other hand, due to the high rate of VAP, we recom-
mend sending respiratory samples regularly from
COVID-19 patients hospitalized in the ICU for tar-
geted antimicrobial therapy, and considering multid-
rug-resistant bacteria in empirical treatment. Our
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study have several limitations. First, we performed a
single-centre retrospective study with a small sample
size, which may limit generalizability. Second, in the
diagnosis of secondary infection, we could not per-
form any additional tests other than culture, such as
respiratory RT-PCR techniques or detection of pul-
monary aspergillosis by galactomannan. Besides,
although it is known that the use of steroids increa-
ses the risk of secondary infection, we could not
comment on this issue in our study, since steroids
were not used in the treatment of COVID-19 patients
at the time of the study.
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Amag: Mesane normalde dolum fazi sirasinda herhan-
gi bir kasilma veya aktivite gostermez. Asir1 aktif mesane-
de, dolum asamasinda spontan kasilmalar ve detriisor
instabilitesi goriiliir ve idrar kagirma meydana gelir. Bu
calisma, birinci kusak antipsikotik olan haloperidol ve
ikinci kusak antipsikotikler olan olanzapin, risperidon ve
klozapinin, organ banyosu sistemi kullanilarak izole edil-
mig fare mesanesi lizerindeki etkilerini géstermeyi amag-
lamaktadir.

Materyal ve Metot: 63 tane kendi i¢inde yetistirilmis
erkek fareye salin, haloperidol 0,125 mg/kg, haloperidol
0,25 mg/kg, olanzapin 1 mg/kg, olanzapin 2 mg/kg, rispe-
ridon 0,25 mg/kg, risperidon 0,5 mg/kg, klozapin 1,25 mg/
kg ve klozapin 2,5 mg/kg uyguland1 ve gruplara ayrildi.
Fareler 21 giin boyunca ilaglarla tedavi edildi. Daha sonra,
izole edilmis fare detriisor seritlerinde karbakol ile indiik-
lenen kasilmalarin, izoproterenol ile indiiklenen gevseme
tepkileri lizerinde ilaglarin etkileri aragtirild.

Bulgular: Olanzapin, risperidon ve klozapin ile tedavi
edilen gruplardan elde edilen fare detriisor seritlerinde
karbakol kaynakli kasilmalarin, izoproterenol ve papave-
rin tarafindan gevsedigini gosterdik. Gruplar arasinda
KCl'nin neden oldugu kasilma tepkilerinde 6nemli bir fark
yoktu.

Sonu¢: Olanzapin, risperidon ve klozapin, mesane
kapasitesini artiran detrusor kasinin izoproterenol kaynakl
gevsemelerini arttirdi. Bu ilaglar, antipsikotik ila¢ kullan-
mast gereken hastalarda asir1 aktif mesane tedavisinde
klinik olarak faydali olabilir.

Anahtar Kelimeler: Asir1 aktif mesane, haloperidol,
klozapin, olanzapin, risperidon

ABSTRACT

Objective: The bladder normally shows no contractili-
ty or activity during the filling phase. In the overactive
urinary bladder, spontaneous contractions and detrusor
instability are seen in the filling phase and urinary inconti-
nence occurs. This study aims to demonstrate the effects
of first-generation antipsychotic haloperidol and second-
generation antipsychotics olanzapine, risperidone, and
clozapine on mice isolated bladder using the organ bath
system.

Materials and Methods: 63 male inbred mice were
divided as saline, haloperidol 0.125 mg/kg, haloperidol
0.25 mg/kg, olanzapine 1 mg/kg, olanzapine 2 mg/kg,
risperidone 0.25 mg/kg, risperidone 0.5 mg/kg, clozapine
1.25 mg/kg and clozapine 2.5 mg/kg groups. Mice were
treated with drugs for 21 days. Then, the effects of drugs
were investigated on isoproterenol-induced relaxation
responses of carbachol-induced contractions in isolated
detrusor strips.

Results: We showed that carbachol-induced contrac-
tions relaxed by isoproterenol and papaverine in mice
detrusor strips obtained from olanzapine, risperidone, and
clozapine treated groups. There were no significant differ-
ences in KCl-induced contractile responses among the
groups.

Conclusion: Olanzapine, risperidone, and clozapine
increased the isoproterenol-induced relaxations of the
detrusor muscle that increased the bladder capacity. These
drugs might be clinically useful for the treatment of over-
active urinary bladder in patients that should use antipsy-
chotic drugs.

Keywords: Clozapine, haloperidol, olanzapine, overac-
tive urinary bladder, risperidone
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INTRODUCTION

Overactive urinary bladder has a high prevalence.
Although it can be seen in all age groups and in both
sexes, symptoms generally increase with age. The
most prominent symptom of overactive urinary blad-
der is urgency.'

The normal function of the urinary bladder is cont-
rolled by the central and peripheral nervous systems.
These two systems must work in harmony for the
bladder to function properly. Unfortunately, some
problems such as emotional distress, anxiety, dep-
ression, sleep disturbances and issues with sexuality,
and avoiding social relationships may occur in pati-
ents. In addition, it has been suggested that there is a
relationship between depression and anxiety associa-
ted with overactive urinary bladder and urgency
incontinence and nocturia.’

Haloperidol exerts its effects through dopamine D2
receptors which are targets for antipsychotic drugs.’
It is shown that olanzapine has high affinity for 5-
HT2A/2C, dopamine receptors D1-4, M1-5 musca-
rinic receptors, H1 histaminergic receptors and o-1
receptors.® Other atypical antipsychotic clozapine
also affects some receptors, including dopamine D4,
serotonin 5-HT2A, and 5-HT2C, al- and o2-
adrenergic, cholinergic, and histamine H1, similar to
olanzapine.” Risperidone is also currently used in the
treatment of psychiatric diseases. The main pharma-
cological activities of risperidone are shown its ef-
fects mediated by antagonism of serotonergic 5-
HT2A and dopaminergic D2 receptors.’

The atypical antipsychotics such as olanzapine, ris-
peridone and clozapine that we used in this study;
the incidence of extrapyramidal side effects is lower
than classical antipsychotics such as haloperidole. It
is more effective in curing the negative symptoms of
schizophrenia and is used in the treatment of schi-
zophrenia unresponsive to classical neuroleptics.
Therefore, we aimed to demonstrate whether the
long-term use of first-generation antipsychotic halo-
peridol and second-generation antipsychotic risperi-
done, olanzapine and clozapine may affect the cont-
raction-relaxation responses on the detrusor muscle,
in vitro in mice.

MATERIALS AND METHODS

Ethical Status: All procedures Vivolv¥ig anVhals
complied with the European Community Council
Directive of 24 November 1986, and ethical appro-
val was granted by the Kocaeli University Ethics
Committee (Date: 22.07.2014, decision no: KOU
HADYEK 7/4-2014 Kocaeli, Turkey). All authors
comply with NIH guidelines for use of laboratory
animals.

Animals: Male Wibred BALB/c Byl m¥e (An¥hal
Research Center, Bursa-Turkey) aged 7 weeks upon
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arrival to the laboratory were used in this study. Ani-
mals (4-5 per cage) were kept in the laboratory at 21
+ 1.5 °C with 60% relative humidity under a 12 h
light/dark cycle (light on at 8.00 p.m.) for 2 weeks
before experimentation. Tap water and food pellets
were available ad libitum.

Drugs: Haloper\ol, olanzap¥e, r¥per\done, cloza-
pine, carbachol, isoproterenol, papaverine, and po-
tassium chloride were purchased from Sigma Che-
micals (St Louis, Mo, USA). All drugs were dissol-
ved in 0.9 % physiological saline. Saline was used
as the vehicle control. Haloperidol, olanzapine, ris-
peridone and clozapine were given intraperitoneally
(i.p.) in a volume of 0.1 ml per 10 g body weight of
mice. Drugs were prepared freshly on the day of the
experiment.

Experimental Design: They randomly divided into
five experimental groups (n=7) as follows: saline;
haloperidol 0.125 mg/kg, haloperidol 0.25 mg/kg,
olanzapine 1 mg/kg, olanzapine 2 mg/kg, risperido-
ne 0.25 mg/kg, risperidone 0.5 mg/kg, clozapine
1.25 mg/kg and clozapine 2.5 mg/kg.We determined
the doses of drugs from the previous studies”® Mice
were treated by i.p. injection of haloperidol, olanza-
pine, risperidone or clozapine for 21 days.® Mice
receiving only the vehicle (0.9% saline, i.p.) during
21 days served as the control group. After removing
adhering fat and connective tissue, the bladder was
opened and divided into longitudinal strips, we-
ighed, and placed in physiological saline solution of
the following composition (mmol/l): NaCl 118; KCl
4.7, CaCl2 2.5; MgSO4 1.2; KH2PO4 1.18; NaH-
C0324.88; glucose 5.55. The detrusor smooth musc-
le strips were suspended in a 10-ml water-jacketed
(37 °C) tissue bath, containing physiological saline
solution continuously gassed with 95% O2and 5%
CO2, resulting in a pH of 7.4. The resting tension on
the tissues was maintained at 1 g during which the
solution was replaced for 15 min intervals before
adding drugs. The tissues were connected to an iso-
metric force transducer (FDT 10 A Commat Iletisim,
Ankara, Turkey) for the measurement of isometric
force, which was continuously recorded on a compu-
ter via a four-channel transducer data acquisition
system (MP150 Biopac Systems Inc. Goleta) using
software (ACQ4.0 Biopac Systems Inc. Goleta) that
also could analyze the data. The upper end was con-
nected to the transducer and the lower end was
fixed. After mounting, each strip was allowed to
equilibrate with a basal tension of 1 g for 1 h, with
the Krebs Henseleit solution replaced every 15 min
with fresh solution. At the end of the equilibration,
strips were depolarized with 80 mM KCI in Krebs
solution and allowed to equilibrate for 30 min. Then,
the effects of drugs were investigated on isoprotere-
nol-induced relaxation responses of carbachol-
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induced contractions in isolated detrusor strips. First,
the detrusor strips were stimulated with 80mM KCI,
then tissues were washed for a further 30 min and
precontracted with a submaximal concentration of
carbachol (3x107° M). After the contraction reached
a plateau, cumulative concentration-response curves
to isoproterenol (10~ to 3.10™* M) then papaverine
(10 M) were obtained.

Analysis of Data: Statistical analysis of the data
procured from the tests was made by Graphpad
Prism 9 statistical program. Results are expressed as
the mean = S.E.M. of different experiments. Relaxa-
tion responses to isoproterenol calculated as percent-
age of the maximal relaxation caused by papaverine
(107* M). The significance of differences was tested
by one-way ANOVA with a post-hoc Tukey’s—
Kramer test. Results were considered to be signifi-
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cantly different at a p-value of <0.05.

RESULTS

The findings of the study clearly showed that car-
bachol-induced contractions significantly don’t re-
laxed by isoproterenol (10—8 to 3.10—4 M) then pa-
paverine in mice detrusor strips obtained from
haloperidole treated group in Figure 1. However
haloperidole treatment had no effect on KCI re-
sponses of mice bladder.

Results of isolated organ bath experiments demon-
strated that carbachol-induced contractions relaxed
by isoproterenol (10™° to 3.10™* M) then papaverine
in mice detrusor strips obtained from atypical neuro-
leptic drug olanzapine treated group shown in Figure
2. However, olanzapine treatment had no effect on
KCl responses of mice bladder.

Figure 1. Isoproterenole concentration-responses (shown in x-axis) curves of haloperidole in isolated mice

detrusor smooth muscle. Each point is expressed as a percentage of the relaxation (shown in y-axis) induced by papaverine (10™* M)
is given as the mean = standart error of the mean (SEM). Number of mice in each group is 7.
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10710 10°° 108 107 108 10

Figure 2. Isoproterenole concentration-responses (shown in x-axis) curves of haloperidole in isolated mice
detrusor smooth muscle. Each point is expressed as a percentage of the relaxation(shown in y-axis) induced by papaverine (10 M)
is given as the mean + standart error of the mean (SEM). Number of mice in each group is 7. (* = p<0,05), (# = p<0,001)
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In addition we showed that carbachol-induced cont-
ractions dose-dependently relaxed by isoproterenol
(107 to 3.10™* M) in mice detrusor strips obtained
from atypical neuroleptic drugs risperidone and
clozapine treated group shown in Figure 3 and Fig-
ure 4, respectively. However, neither risperidone nor
clozapine treatment had no effect on KCl responses
of mice bladder. In this research, the ranking of their
relaxing potencies of the mice detrusor strips was
clozapine > olanzapine > risperidone. Also, there
were no significant differences in KCl-induced con-
tractile responses among the groups.

Mehmet Hanefi Tanyeri ve ark. (et al.)

DISCUSSION AND CONCLUSION

Normally, there is no activity in the bladder during
the filling phase, but strong contractions of the blad-
der are seen when starting to urinate. These contrac-
tions continue until the bladder is completely empty.
In an overactive bladder, spontaneous contractions
and detrusor hyperreflexia occur during the filling
phase. Incontinence can occur when these contracti-
ons are severe and cannot be prevented.”'°

In overactive urinary bladder syndrome, detrusor
contractions begin before the bladder is filled. This
situation causes the bladder to be emptied before it
is filled and frequent urination.'"' The overactive

—o- Saline
ris 0,25
—— ris 0,5

% Relaxation

25+

0 T T T T 1
10710 10° 108 107 10¢ 108
Figure 3. Isoproterenole concentration-responses (shown in x-axis) curves of haloperidole in isolated mice

detrusor smooth muscle. Each point is expressed as a percentage of the relaxation (shown in y-axis) induced by papaverine (10 M)
is given as the mean + standart error of the mean (SEM). Number of mice in each group is 7. (& = p<0,05), (* = p<0,01), (# = p<0,001)
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Figure 4. Isoproterenole concentration-responses (shown in x-axis) curves of haloperidole in isolated mice

detrusor smooth muscle. Each point is expressed as a percentage of the relaxation(shown in y-axis) induced by papaverine (10 M) is
given as the mean + standart error of the mean (SEM). Number of mice in each group is 7. (* = p<0,05), (# = p<0,001)
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urinary bladder is a complex illness. It involves both
peripheral and central nervous system factors.'>"?
All the drugs we use in practice today are peripheral
acting agents. And there is not enough data and stu-
dies on central-acting drugs.

Antimuscarinic and beta 3 mimetic agents are used
in first-line pharmacotherapy to prevent contractions
and detrusor hyperreflexia in the filling phase.'* In
the use of antimuscarinic, side effects such as dry
mouth, constipation and blurred vision can be seen
in a dose-dependent manner.

Voiding control is done by the pontine urination
center. In the overactive urinary bladder, contracti-
ons also occur beyond the control of this center."
This study clearly showed that carbachol-induced
contractions significantly don’t relaxed by isoprote-
renol (10-8 to 3.10—4 M) then papaverine in mice
detrusor strips obtained from haloperidole treated
group; on the other hand we showed that carbachol-
induced contractions dose-dependently relaxed by
isoproterenol (10—8 to 3.10—4 M) in mice detrusor
strips obtained from atypical neuroleptic drugs olan-
zapine, risperidone and clozapine treated group.
Atypical antipsychotic drugs olanzapine, risperido-
ne, and clozapine were found to relax by directly
affecting the bladder muscle outside the central sys-
tem in our study. Its use as the first choice, especi-
ally in patients who need to use antipsychotics and
have overactive urinary bladder, makes it possible to
treat two diseases with a single drug. These findings
may open a new perspective to develop drugs in the
treatment of overactive urinary bladder in the future.
In conclusion; we showed that carbachol-induced
contractions relaxed by isoproterenol then papaveri-
ne in mice detrusor strips obtained from atypical
neuroleptic drug olanzapine, clozapine, risperidone
treated group but not typical neuroleptic haloperidol.
The findings of our study demostrated that olanzapi-
ne, risperidone and clozapine increased the isoprote-
renol-induced relaxations of the detrusor smooth
muscle that increased the bladder capacity. We
showed that olanzapine, risperidone, and clozapine
may offer a potential drug for patients with overacti-
ve urinary bladder. Olanzapine, risperidone, and
clozapine can be used alone or in combination with
anticholinergic and beta 3 receptor agonists for the
treatment of overactive urinary bladder to minimize
side effects. These three drugs might be clinically
useful for the treatment of overactive urinary bladder
in patients that should use antipsychotic drugs.

Ethics Committee Approval: Our study was
approved by the Kocaeli University Local Ethics
Committee for Animal Experiments (Date:
22.07.2014, decision no: KOU HADYEK 7/4-
2014).
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(074

Amag: Antenatal hidronefrozun bebeklerde sik nedeni
gecici ve kalict tireteropelvik bileske darligi (UPD)’dir.
Renal hasar olusturan veya olusturma potansiyeli olan tiim
hastalara piyeloplasti uygulanir. Biz bu ¢alismada piyelop-
lasti yaptigimiz hastalarimizin epidemiyolojik verilerini
paylagmak istedik.

Materyal ve Metot: Caligmamizda 2011-2021 yillar
arasinda UPD nedeni ile opere edilen 131 hastayr deger-
lendirdik. Hastalarin tani zamani, operasyon yasi, takip
siiresi, cinsiyet, patolojinin tarafi, basvuru sikayetleri,
patolojinin etiyolojisi ve kars1 bobrek patolojisi kaydedil-
di.

Bulgular: Calismaya 109 hasta dahil edildi. Hastalarin
%76,1°1 erkek, %23,9’u kizdi. Erkek ¢ocuklarda patoloji
daha siklikla solda (%65,1) goriiliirken, kiz ¢ocuklarinda
patoloji daha siklikla sagda (%57,7) idi (p=0,036). Ortala-
ma piyeloplasti yasi 39,27+48,01 aydi. Antenatal tanili
hastalarin ortalama piyeloplasti yas1 15,74+23,48 aydi,
ge¢ donem tanili g¢ocuklarin ortalama piyeloplasti yasi
82,52451,97 aydi (p=0,003). Aberan damar basili UPD
hastalarinin %66,7’si ge¢ donemde tani alirken, intrinsik
nedenli hastalarin  %29,8’1 ge¢ donemde tani almisti
(p=0,005).

Sonug: Ureteropelvik bileske darlig: siklikla antenatal
donemde tani1 almakta, erkek cocuklarinda ve solda sik
goriilmektedir. Calismamizda kiz ¢ocuklarinda sag piye-
loplastinin daha sik yapildig1 goriilmiistiir. Aberan damar
basili hastalar antenatal dénemde de tani alabilmektedir.
Bununla birlikte ilerleyen yaslarda basvuran hastalarda
aberan basili UPD daha sik goriilmektedir.

Anahtar Kelimeler: Cocuk, epidemiyoloji, piyeloplasti,
tireteropelvik bileske darlig

ABSTRACT

Objective: The common cause of antenatal hydro-
nephrosis in infants is temporary and permanent uretero-
pelvic junction stenosis (UPJS). Pyeloplasty is applied to
all patients who have or have the potential to cause renal
damage. This study, it was aimed to share the epidemio-
logical data of our patients who underwent pyeloplasty.
Materials and Methods: In our study, we evaluated
131 patients who were operated for UPJS between 2011
and 2021. The time of diagnosis, age of operation, dura-
tion of follow-up, gender, side of the pathology, com-
plaints on admission, etiology of the pathology and con-
tralateral kidney pathology were recorded.

Results: 109 patients were included in the study. 76.1%
of the patients were male and 23.9% were female. While
pathology was more common on the left (65.1%) in boys,
pathology was more common on the right (57.7%) in girls
(p=0.036). The mean age of pyeloplasty was 39.27+48.01
months. The mean age of pyeloplasty in patients with
antenatal diagnosis was 15.74+23.48 months, and the
mean age of pyeloplasty in children with late diagnosis
was 82.524+51.97 months (p=0.003). While 66.7% of UPD
patients with aberrant vein pressure were diagnosed in the
late period, 29.8% of the patients with intrinsic causes
were diagnosed in the late period (p=0.005).

Conclusion: Ureteropelvic junction stenosis is fre-
quently diagnosed in the antenatal period and is common
in boys and on the left. In our study, it was observed that
right pyeloplasty was performed more frequently in girls.
Patients with aberrant vascular pressure can also be diag-
nosed in the antenatal period. However, UPJS with aber-
rant vascular pressure is seen more frequently in patients
admitted at older ages.

Keywords: Child, epidemyology, pyeloplasty, uretero-
pelvic junction stenosis
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GIRIS

Prenatal donemde bebeklerin %1-5’inde ultrasonog-
rafi (US) ile tespit edilen en yaygin patoloji hidro-
nefrozdur.! Ureteropelvik bileske darligi (UPD) ise
konjenital hidronefrozun en sik nedenidir. UPD has-
talarinin 6nemli bir kismi konservatif takip ve tedavi
ile iyilesmektedir ancak UPD idrar akimini engeller
ve yeterli akim saglanamaz ise hidronefroz daha da
ilerlemektedir. Tedavisiz kalan hastalarda ilerleyici
bobrek hasar1 ve bobrek fonksiyon kaybi ortaya ¢i-
kar. Zamaninda gerekli cerrahi miidahale yapilan
hastalarda geri doniisiimsiiz bobrek hasarinin 6niine
gecilmis olur.>* UPD hastalarmin cerrahi tedavisin-
de dismembered piyeloplasti altin standarttir.*
Ureteropelvik bileske darligmin epidemiyolojik veri-
leri degerlendirildiginde literatiir de yeterli verinin
oldugu goriilmektedir.” Bu hastalarin 1/3’{iniin opere
edildigi,* 6nemli bir kismmin ise konservatif tedavi
ile iyilestigi goz oniine alindiginda cerrahi geciren
hastalarin verilerinin tekrardan paylasilmasi gerekti-
§i gozlenmektedir. Bu amagla biz daha 6nce bolge-
mizde epidemiyolojik verileri degerlendirilmeyen
UPD nedeni ile piyeloplasti yapilan hastalarimizin
epidemiyolojik verilerini degerlendirip, piyeloplasti
planlamasinda faydali olabilecegini diislindiigiimiiz
verilerimizi paylagmak istedik.

MATERYAL VE METOT

Etik Komite Onayi: Calismamizda Ocak 2011 ile
Ocak 2021 yillar1 arasinda UPD nedeni ile opere
edilen 0-18 yas aras1 131 hasta geriye doniik olarak
degerlendirildi. Bu caligsma igin Indnii Universitesi
yerel etik kurulundan onay alindi (Tarih30.11.2021,
karar no: 1673). Uluslararast Helsinki beyannamesi-
ne uyularak ¢aligma gergeklestirildi.

Calismaya hastalarin dahil edilme kriteri; piyelop-
lasti nedeni ile opere edilen 0-18 yas araligindaki
tim hastalardi. Hari¢ tutulma kriterleri ise yeterli
veri toplanamayan, sekonder piyeloplasti vakalar1 ve
niiks eden vakalardi. Ayrica patolojinin etiyolojisi
olarak adinamik segment digindaki intrinsik neden-
ler ve aberan damar basis1 digindaki ekstrinsik ne-
denler ¢caligma disinda tutuldu.

Hastalarin tan1 zamani, operasyon yasi, taniya kadar
olan takip siiresi, cinsiyet, patolojinin tarafi, bagvuru
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sikayetleri, kars1 bobrekte patoloji olup olmamasi ve
cerrahi esnasinda tespit edilen patolojinin etiyolojik
tipi kayitlardan alinarak not edildi.

Antenatal tani alan hastalar dogum 6ncesi UPD’ye
ait pozitif US verisi olup, dogum sonrasi US ile tani-
st dogrulanan hastalardi. Geg¢ tani alan hastalar ise
ilk tanisin1 dogum sonras1 donemde alan hastalard.
Antenatal hidronefrozlu hastalarin ameliyat yasi ve
preoperatif takip siiresi olarak dogum sonrasindan
ameliyata kadar gecen siireler kaydedildi. Geg¢ tani
alan hastalarda ise tan1 zamani ile operasyon arasin-
daki siire preoperatif takip siiresi olarak kaydedildi.
Ureteropelvik bileske darlig1 tespit edilen bdbregin
kars1 bobrekte tespit edilen patolojiler kaydedildi.
Cerrahi esnasinda tespit edilen etiyolojik nedenler
intrinsik ve ekstrinsik nedenler olarak ayirt edildi.
Intrinsik nedenlerin tiimii adinamik segmentli UPD
iken, ekstrinsik nedenlerin tiimii aberan damar basi-
sina bagli hastalardi.

Istatistiksel Analiz: Analizler (IBM SPSS Statistics,
Version 22.0; IBM Corp.; Armonk, NY, ABD) kul-
lanilarak yapildi. Sayisal verilerin normal dagilim
gosterip gostermedigi Shapiro Wilk testi ile deger-
lendirildi. Normal dagilim gosteren verileri karsilag-
tirmak igin 2 grup arasindaki farkin 6nemlilik testi
(independent t test) kullanildi. Veriler ortala-
mazstandart hata olarak sunuldu. Kategorik veriler
kikare testi kullanilarak karsilastirildi. Kategorik
degiskenler say1 ve yiizde degerleri olarak sunuldu.
Bir p degeri <0.05 istatistiksel olarak anlamli kabul
edildi.

BULGULAR

UPD nedeni ile opere edilen 131 hastadan, 109‘u bu
calismaya dahil edildi. Hastalarin %76,1 (n=83)’i
erkek, %239 (n=26)’u kiz ¢ocuguydu. Ortalama
ameliyat yas1 39,27+48,01 ay idi. Erkek ve kizlarda
ameliyat edilme yasi arasinda anlamli fark yoktu
(p=0,128). Hastalarin %58,7 (n=64)’sinde patoloji
solda iken; %37,6 (n=41)’sinda sagda tespit edildi.
Hastalarin %3,7 (n=4)’sinde bilateral UPD nedeniy-
le piyeloplasti uygulandi. Erkek ¢ocuklarda patoloji
daha siklikla solda (%65,1; n=54) goriiliirken, kiz
cocuklarinda patoloji daha siklikla sagda (%57,7;
n=15) saptand1 (p=0,036) (Tablo 1).

Tablo 1. Hastalarin cinsiyetine gore yas ve patoloji tarafi arasindaki iliski.

Erkek Kiz Total P
Ortalama ameliyat yasi 35,114+36,12 51,54+55,59 39,27+48,01 0,128
Taraf Sol n (%) 54 (65,1) 10 (38,5) 64 (58,7) 0,036
Sag n (%) 26 (31,3) 15 (57,7) 41 (37,6)
Bilateral n (%) 3(3,6) 13,8 4(3,7)
Toplam n (%) 83 (100) 26 (100) 109 (100)
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Hastalarin %65,1°1 (n=71) antenatal tanil1 hasta iken,
%34,9°’1 (n=38) ge¢ tan1 alan hastalardi. Antenatal
tanili hastalarin ortalama operasyon yast ve preope-
ratif takip siiresi 15,74+23,48 ay iken; ge¢ tani alan
hastalarin ameliyat yas1 82,52+51,97 ay, preoperatif
takip siiresi ise 14,44+3,10 ay olarak saptandi. iki
grup arasinda preoperatif takip siireleri arasinda an-
lamlt fark yoktu (p=0,774). Ge¢ dénemde basvuran
¢ocuklarin ameliyat yas1 82,52+51,97 ay olarak tes-
pit edildi. Antenatal tan1 alan hastalarin %98,6 da
karm agrist mevcut degilken, gec tani alan hastalarin
%S55,3’de karin agrist mevcuttu (p<0,001). Hastala-
rin etiyolojik nedenleri g6z 6niine alindiginda ante-
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natal donemde tani alan hastalarin %92,9’un da int-
rinsik nedenlerler tespit edilirken, %7,1’inde aberan
damar basisina bagli UPD goriilmiistir (p=0,005)
(Tablo 2).

Geg donemde bagvuran hastalar genellikle sempto-
matik hastalar olup, en sik goriilen semptomu karin
agris1 (%55,3) idi. Baska sebeple yapilan US esna-
sinda rastlantisal olarak tespit edilen UPD ise ikinci
siklikta en sik bagvuru nedeni idi (Tablo 3).
Hastalarin %68,8 de kars1 bobrekte herhangi bir pa-
toloji goriilmezken, %31,2 de patoloji mevcuttu.
Kars1 bobrekte en stk goriilen patoloji UPD idi. Ikin-
ci siklikta VUR goriildii (Tablo 4).

Tablo 2. Tan1 zamani ile epidemiyolojik verilerin iligkisi.

Antenatal tani Geg tam p
Operasyon yasi (ay) 15,74423,48 82,52+£51.97 0,003
Takip siiresi (ay) 15,74+23,48 14,44+3.10 0,774
Cinsiyet n (%)
Erkek 58 (81,7) 25 (65,8) 0,063
Kiz 13 (18,3) 13 (34,2)
UPD tarafi n (%)
Sol 42 (59,2) 22 (57,9) 0,629
Sag 25 (35,2) 16 (42,1)
Kars1 bobrekte patoloji n (%)
Pozitif 23 (32,4) 11(28,9) 0,442
Negatif 48 (67,6) 27 (7L,1)
Karm agris1 n (%)
Pozitif 1(1,4) 21 (55,3) <0,001
Negatif 70 (98,6) 17 (44,7)
Cerrabhi patoloji n (%)
Intrinsik 66 (92,9) 28 (73,7) 0,005
Aberan damar 5(7,1) 10 (26,3)
Toplam 71 (65,1) 38 (34,9)

UPD: Ureteropelvik bileske darhigy; (ay): Ay cinsinden yas; n(%): Hasta sayis1 (yiizde); p: <0.05 anlamli.

Tablo 3. Geg tan1 alan hastalarda bagvuru nedenleri.

Basvuru nedenleri n (%)
Karin agrisi 21 (55,3)
Rastlantisal 10 (26,3)
Idrar yolu enfeksiyonu 5(13,2)
Idrar kagirma 1(2,6)
Kilo alamama 1(2,6)
Toplam 38 (100)
Tablo 4. Piyeloplasti yapilan hastalarda karsi bobrek patolojileri.
Kars1 bobrek patolojisi n (%)
Patoloji yok 75 (68,8)
Patoloji mevcut 34 (31,2)
UPD 19 (17,5)
VUR 6 (5,9
Tas 43,7
Multikistik displastik bobrek 2 (1,8)
Komplet iireter duplikasyonu 1(0,9)
Atnali Bobrek 1(0,9)
UvVD 1(0,9)
Toplam 109 (100)

UPD: Ureteropelvik bileske darligi; VUR: Vezikoiireteral reflii; UVD:

Ureterovezikal darlik.
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TARTISMA VE SONUC

Calismamizda piyeloplasti sonrast 109 hastanin veri-
leri analiz edildi. Hastalarin biiyiikk ¢ogunlugunda
tan1 antenatal donemde konulmustu. Piyeloplasti
tim hastalarda ve erkeklerde daha siklikla solda
yapilirken, kiz hastalarda daha sik olarak sag piye-
loplasti uygulandig1 goriilmiistiir. Geg tani alan has-
talar siklikla karin agris1 sikayeti ile bagvurmuslardi.
Kars1 bobrekte patoloji tiim hastalarin %31,2’inde
goriildi. Kars1 bobrekte en sik goriilen patoloji geci-
ci UPD idi. Piyeloplasti yapilan hastalarin etiyoloji-
sinde intrinsik nedenler sik olmakla birlikte hastala-
rin %13,8’de aberan damar basisina bagli patoloji
goriildii. Damar basisina bagli patolojisi olan hasta-
lar gec tan1 almakta olup yaslar1 anlamli olarak yiik-
sekti.

Ureteropelvik bileske darligi 750-2000 canli dogum-
da bir goriiliir ve konjenital hidronefrozun en sik
nedenidir.”® Erkeklerde kizlardan 2-3 kat daha sik
goriildiigii bildirilmistir. Ureteropelvik bileske darli-
&1 daha siklikla solda goriilmekle birlikte, %20-30
vakada patoloji bilateral olarak raporlanmustir.” Cey-
han ve ark® ise UPD nedeni ile piyeloplasti yapilan-
larm %63,9’na sol piyeloplasti uygulandigini belirt-
mislerdir. Ancak literatiir taramamizda higbir ¢alig-
mada patolojinin yonii ve cinsiyetin birlikte deger-
lendirilmedigi gorilmiigtiir. Bizim c¢alismamizda
ilging bir sekilde kiz cocuklarinda anlamli olarak sag
piyeloplastinin daha fazla yapildig1 géze ¢arpmakta-
dir. Bu durum kizlarda sag UPD’nin dikkatli deger-
lendirilmesini bize telkin etmektedir.

Giiniimiizde obstetrik US’nin sik kullanilmaya bag-
lanmas1 ve ailelerin diizenli kontrollerini yaptirmasi
nedeni ile antenatal déonemde birgok renal patoloji
erken tespit edilmektedir.” Antenatal US’larda tiim
gebelerin  %]1-5’inde hidronefroz gbriilmektedir.”
Bunlarin %41-88’i gegici veya fizyolojik hidronef-
roz olarak isimlendirilen spontan diizelen hidronef-
rozlardir." Literatiirde yaptigimiz arastirmalara gore
piyeloplasti yapilan hastalarin ne kadarinin antenatal
tant aldigina ait verilere ulagilamamistir. Bizim has-
talarimizin ise %65,1°de antenatal tan1 almisti.
Ureteropelvik bileske darlig1 olan hastalarin etiyolo-
jisinde intrinsik ve ekstrinsik faktorler yer alir. Int-
rinsik nedenler, ireter kas sisteminin gelisiminin
kesintiye ugramasina veya kas liflerini ayiran kolla-
jen liflerinin anormal gelisimine baghdir. Bu sorun-
larm her ikisi de kasilma yetersizligine neden olur.
Ekstrinsik obstriiksiyonlar, bobrek alt kutbundan
gecen aberan damar basisina bagli, fibréz bant adez-
yonlarina veya normal iireteropelvik bileskenin kiv-
rilmasina bagl olabilir. Aberan damar basisi ise en
sik ekstrinsik nedenlidir. Intrinsik nedenler daha
siklikla antenatal donemde tani alip, hayatin erken
doneminde opere edilen hasta grubunu olusturur.’
Antenatal tanili hastalarimizin  %92,9’u  intrinsik
nedenli UPD olan hastalardi. Ekstrinsik nedenli has-
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talar ise daha sik ge¢ cocukluk doneminde tani alan,
daha ¢ok semptomlar ile bagvuran hastalardan olus-
maktadir.'” UPD li hastalarin %4,7-15 aberan damar
basisi tespit edilirken semptomatik hastalarin %49-
58’inde aberan damar basisi tespit edilmigtir.**'*'*
Caligmamizda 15 (%13,8) hastada aberan damar
basisi tespit edilmisti. Esposito ve ark'® yaptig1 ¢alis-
mada aberan damar basis1 olanlarin normal perinatal
hikayeye sahip oldugunu belirtmistir. Yine Miscia
ve ark’ yaptig1 meta analizde bu grup hastalarda
siklikla dogum oncesi hidronefroz dykiistiniin olma-
digim belirtmistir. Buna karsilik Weiss ve ark'? ise
aberan damar basili hastalarin %25,6’sinda antenatal
hidronefroz tanisinin mevcut oldugunu vurgulamis-
tir. Bizim aberan damar basili hastalarimizin %
33’linde prenatal hidronefroz tanist mevcuttu.
Semptomatik hastalar aralikli karin agrilari, idrar
yolu enfeksiyonu, bazi gecikmis vakalarda hipertan-
siyon ile basvurabilirler.*” Bizim serimizde hastala-
rin %33,9°u geg yaslarda bagvuran hastalardan olus-
maktaydi. Bu grup hastalarimiz semptomatik olma-
lar1 sonucu veya rastlantisal olarak US ile tani alan
hastalardan olusmaktaydi. Bizim hastalarimizda
karin agrisi en sik goriilen bagvuru nedeniydi.

UPD hastalarinda ek bir iirolojik anomali orant %
50'ye varan oranlarda bildirilmistir.” Kars1 bobrekte
UPD birlikte en sik goriilen patolojidir(%10-40). Bu
hastalarin biiyiik ¢ogunlugunun cerrahi ihtiyact ol-
mamakla birlikte yaklasik %20’sine cerrahi uygulan-
mustir. Hedge ve ark.'” UPD hastalarinda preoperatif
ve postoperatif donemde toplam %9-14 vakada
VUR bildirmistir. Calismalarda UPD ile birlikte
goriilen VUR’un %40°nin spontan diizeldigi gozlen-
mistir. Vezikotiireteral refliiyii takiben renal displazi,
multikistik displastik bobrekler ve renal agenezi
diger goriilen kars1 bobrek patolojileridir.*

Sonug olarak, kiz ¢ocuklarinda daha ¢ok sag UPD
opere edilmesi kiz ¢ocuklarinda sag patolojilere dik-
kat edilmesini bize hatirlatmaktadir. Ayrica aberan
damar basilt UPD hastalarinin diisiik oranda antena-
tal tan1 almasi1 bize bu hastalarin diisiik dereceli hid-
ronefroz nedeni ile gézden kagmis olabilecegini dii-
stindiirmektedir. Bu ¢alismanin retrospektif bir ¢alis-
ma olmasi, konservatif takip edilen hastalarin verile-
rinin olmamasi, sadece bir merkeze ait verilerin ol-
masl, ve ge¢ tani alan hastalarin prenatal hikayesinin
ayrintilaria ulasilmamas: kisitlamalar1 olarak saya-
biliriz Bu konuda prospektif bir ¢alismaya ihtiyag
bulunmaktadir.

Etik Komite Onay:: Calismamiz inénii Univer-
sitesi Yerel Etik Kurulu tarafindan onaylandi
(Tarih:30.11.2021, karar no: 1673). Calisma ulus-
lararas: deklarasyon, kilavuz vb uygun gergek-
lestirilmistir.

Cikar Catigsmasi: Yazarlar ¢ikar ¢atismas bildir-
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memislerdir.

Yazar Katkilari: Fikir-TY; Denetleme-SU-ATE-
YT; Veri toplama ve islemesi-NA-TY; Analiz ve
yorum-TY-HA; Yazi yazilmasi-TY-ATE-NA.
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Amag: Kopek meme tiimorleri (KMT) disi kopeklerde
en sik gorillen tiimorlerdir ve kullanilan baglica tedavi
secenegi olarak cerrahi ciddi komplikasyonlara neden
olmaktadir. Bu nedenle KMT icin yeni tedavi segenekleri-
ne ihtiya¢ duyulmaktadir. Traf2 ve Nck ile etkilesime
giren serin protein kinaz (TNIK) WNT hedef genlerinin
transkripsiyonel bir diizenleyicisidir ve meme kanseri
gelisiminde yiiksek oranda eksprese edilmektedir.
TNIK'in inhibisyonu, anormal WNT sinyali olan kanser-
lerde yeni bir terap6tik hedef olabilir. Bu nedenle, bu ca-
lismada NCB-0846'nin metastatik sarkom KMT alt tipi
tizerindeki potansiyel terapotik etkisini ilk kez arastirilma-
s1 amaglanmustir.

Materyal ve Metot: NCB-0846"nin KMT hiicreleri iize-
rindeki sitotoksik ve apoptotik etkileri, WST-1, Annexin
V, hiicre dongiisii, akridin oranj (AO) ve DAPI boyama ile
analiz edilmistir.

Bulgular: Elde edilen verilere gore NCB-0846, doza ve
zamana bagli anlaml bir sekilde KMT hiicre canliligimi
azaltmig ve niikleer hasara sebep olmustur. Ayrica, NCB-
0846, GO/G1 fazinda hiicrelerin birikmesi yoluyla apopto-
tik hiicre 6liimiini indiiklemistir.

Sonug: Sonug¢ olarak elde ettigimiz bulgular, NCB-
0846'min potansiyel olarak KMT i¢in yeni bir terapotik
anti-kanser ajan olabilecegini gostermektedir. Bununla
birlikte KMT hiicreleri iizerinde NCB-0846’nin TNIK ve
Wnt sinyalinin inhibe edici aktivitesinin aydinlatilmasina
yonelik daha ileri aragtirmalara ihtiya¢ duyulmaktadir.
Anahtar Kelimeler: Képek meme tiimoérleri, apoptoz,
TNIK inhibitorii

ABSTRACT

Objective: Canine mammary gland tumors (CMGTs)
are the most common tumors in female dogs and the main
treatment options used in CMGTs are surgery caused
some complications. Therefore, new treatment options are
needed for the CMGTs. Traf2 and Nck-interacting serine
protein kinase (TNIK) as a transcriptional coregulator of
Wnt targeted genes is highly expressed in breast cancer
development. The inhibition of TNIK may be a new thera-
peutic target in cancers with abnormal WNT signaling.
Therefore we aimed to investigate the potential therapeu-
tic effect of NCB-0846 on metastatic sarcoma CMGTs
subtype, for the first time.

Materials and Methods: The cytotoxic and apoptotic
effects of NCB-0846 on CMGT cells were analyzed by
WST-1, Annexin V, cell cycle, acridine orange (AO) and
DAPI staining.

Results: NCB-0846 significantly inhibited cell viability in
a dose and time dependent manner (p<0.05) and induced
nuclear damage in CMGT cells. Furthermore, NCB-0846
caused apoptotic cell death through the accumulation of
cells in the GO/G1 phase.

Conclusion: Our findings demonstrated that NCB-
0846 could be potentially a new therapeutic anti-cancer
agent in the treatment of CMGTs. However, further inves-
tigations need to be performed in order to elucidate the
inhibitory activity of TNIK and Wnt signaling by NCB-
0846 on CMGT cells.

Keywords: Canine mammary gland tumor cells, apop-
tosis, TNIK inhibitor
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INTRODUCTION

Canine mammary gland tumors (CMGTs) are the
most common tumors after skin tumors in female
dogs and account for approximately 52% of all tu-
mors.'* CMGTs are subclassified (sarcomas, carci-
nomas, and carcinosarcomas) according to histo-
pathological differentiation.” Mammary gland sarco-
mas with clear borders, hard consistency and a large
area in dogs account for approximately 10-15% of
all CMGTs.® The main treatment options used in
CMGTs are surgery, radiotherapy, chemotherapy
and immunotherapy whereas surgery that causes
some complications is the first choice.” Therefore,
new treatment options are needed for the increasing
incidence of CMGTs, which have very similar prop-
erties with human breast tumors.

Traf2 and Nck-interacting serine protein kinase
(TNIK) as a transcriptional coregulator of Wnt tar-
geted genes is a center kinase that encodes 1360
amino acids and highly expressed in breast cancer
development.*® Studies have shown that an increase
in TNIK expression and the abnormal activation of
the Wnt/p-catenin signaling pathway plays an im-
portant role in the formation and development of
breast cancer.'’'? Therefore, the inhibition of TNIK
may be a new therapeutic target in cancers with ab-
normal WNT signaling."

Furthermore, increased TNIK expression in various
types of cancer (pancreatic, colorectal and hepato-
cellular carcinoma) is associated with poor progno-
sis in patients.'®'*!* Based on these findings, TNIK
inhibition is important and various classes of TNIK
inhibitors have been developed for this purpose.'*'°
In this context, many studies have been conducted to
develop new TNIK inhibitors, recently.®'*!"’
Padgaonkar et al. report that ON108600 is a dual
inhibitor of CK2 and TNIK and shows inhibitory
activity in MDA-MB-231 cells.'” Additionally, Ma-
suda et al. demonstrate that NCB-0001 induces the
expression of LC3 that is a marker of autophagy in
PAMCS2 human gastric cancer and T47D human
breast cancer cell lines.”” As a new TNIK inhibitor
NCB-0846 inhibits the TGFBl-induced EMT in
NSCLC cells.® However, there is no study in the
literature evaluating the effects of NCB-0846 as a
TNIK inhibitor on CMGT cells.

Therefore, in our study, the potential therapeutic
effect of NCB-0846, a new type of TNIK inhibitor,
was investigated for the first time on metastatic sar-
coma CMGTs subtype. CMGT cells were diagnosed
as liposarcoma with high metastatic capacity based
on the criteria defined by Goldschmidt et al.'®

MATERIALS AND METHODS
Ethical Statement: The female dog was operated for
cancer treatment, not for experimental procedure.

Asuman Deveci Ozkan ve ark. (et al.)

Tissue material removed by operation was used in
the study. This was in conformity with the
“Regulation on Working Procedures and Principles
of Animal Experimental Ethics Committees Pre-
pared by the Turkish Ministry of Environment, Ur-
banisation and Climate Change published in the Of-
ficial Gazette of the Republic of Turkey dated Feb-
ruary 2014 and numbered 28914”.

Cell Culture Conditions: CMGT which was used in
this study was a 22-year-old intact French Bulldog
female dog, weighing 16 kg with an 8-month history
of mammary mass (>5 cm) and diagnosed as meta-
static liposarcoma. Primary cell isolation and culture
from CMGT tissue was conducted as described by
Turna et al.”

Cell Viability Assay: To determine the cytotoxic
effects of NCB on CMGT cell, we performed WST-
1 assay. For this purpose, the equal number of cells
(2x10* cell/well) were cultured in 96 well plate.
Then the cells were incubated with different concen-
trations of NCB-0846 (1, 2, 2.5, 3,4 and 5 uM) as a
TNIK inhibitor for 24 and 48h. After treatment of
NCB-0846, WST-1 dye was added into each well
and incubated for 45 min at 37 °C in the dark and
the absorbance was obtained with the microplate
reader (Allsheng, China) at 450 nm. According to
WST-1 results, the most effective NCB-0846 con-
centrations and incubation time (reduced viability by
approximately 50%) were determined for further
experiments. Each experiment was performed in
triplicate.

Annexin V Assay: To determine the apoptotic ef-
fects of NCB-0846 on CMGT cell, we performed
Annexin V assay. For this purpose, the equal num-
ber of cells (1x10° cell/well) were cultured in 6 well
plate. Then the cells were incubated with the most
effective concentrations of NCB-0846 (2.5 and 5
uM) for 48h according to the WST-1 assay results.
After treatment of NCB-0846, the cells were stained
with Annexin V reagent (Millipore, Germany) and
incubated for 30 min. Stained cells were analyzed
with Muse Cell Analyzer (Millipore, Germany).
Each experiment performed was in triplicate.

Cell Cycle Assay: To further analyze the effects of
NCB-0846 on cell cycle arrest in CMGT cells, the
equal number of cells (5x10° cell/well) were cul-
tured in 6 well plate. Then the cells were incubated
with the most effective concentrations of NCB-0846
(2.5 and 5 puM) for 48h according to the WST-1 as-
say results. After treatment of NCB-0846, the cells
were fixed with 70% ethyl alcohol and fixed cells
were stained with Cell Cycle Kit (Millipore, Germa-
ny). After incubation for 30 min, the stained cells
were analyzed with Muse Cell Analyzer (Millipore,
Germany). Each experiment was performed in tripli-
cate.
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Acridine Orange (AO) and 4',6-diamidino-2-
phenylindole (DAPI) Staining: To determine the
morphological changes of cell and nucleus on
CMGT cells, we performed AO and DAPI staining.
For this purpose the equal number of cells (5x10°
cell/well) were cultured in 6 well plate. Then the
cells were incubated with the most effective concen-
trations of NCB-0846 (2.5 and 5 uM) for 48h ac-
cording to the WST-1 assay results. After treatment
of NCB-0846, the cells were fixed with 4% para-
formaldehyde (PFA) for 30 min and fixed cells were
stained with AO or DAPI dye for 30 min in the dark,
separately. Stained cells were visualized by EVOS
Floid Cell Imaging System (Thermo Fisher Scien-
tific).

Statistical Analysis: All statistical analysis was per-
formed by GraphPad Prism Version 8. One-way
ANOVA with the Post-hoc Tukey test was used for

150+
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NCB-0846 concentration (uM)

. 24h
1 48h
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multiple comparisons. p < 0.05 was considered sig-
nificant.

RESULTS

According to the WST-1 analysis results, the viabil-
ity of cells were decreased in a dose and time de-
pendent manner and shown in Figure 1. The viabil-
ity of CMGT cells significantly reduced to
76.05+1.93%, 77.34+0.82%, 59.08+0.21%,
58,69+0.74%, 55.73+1.69% and 39.48+1.23% at
concentration of 1, 2, 2.5, 3, 4 and 5 uM NCB-0846,
respectively for 48 h as shown in Figure 1. Thus, we
selected 2.5 and 5 uM NCB-0846 within 48 h for
further experiments, in CMGT cells.

To determine the apoptotic effect of NCB-0846 on
CMGT cells, we conducted Annexin V assay and
shown in Figure 2.

Figure 1. The cytotoxic effects of NCB-0846 was determined by WST-1 analysis on CMGT cells and the cells
were treated with different concentrations of NCB-0846 (1, 2, 2.5, 3, 4 and 5 pM) for 24 and 48h (p < 0.01*%*).
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Figure 2. The apoptotic effect of NCB-0846 on CMGT cells was determined by Annexin V analysis (A)
Annexin V histograms of CMGT cells treated with 2.5 and 5 uM concentration of NCB-0846, (B) Statistical
comparison of the NCB-0846-induced apoptotic cell death (p<0.01**).
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Our results demonstrated that NCB-0846 increased
the proportion of total apoptotic cells especially late
apoptotic cells as shown in Figure 2A. Following
administration of 2.5 and 5 uM NCB-0846, the late
apoptotic cells were significantly increased from
2.65+1.87%, to 29.65+1.53% and 48.50+2.13% re-
spectively for 48h as shown in Figure 2B. Therefore,
these results were consistent with the WST-1 results.
Our results indicated that NCB-0846 treatment re-
sulted in GO/G1 arrest for 48 h in CMGTs cells as
shown in Figure 3A. The accumulation of CMGT
cells in the GO/G1 phase increased significantly
from 61.6+1.47% to 65.2+0.79 % and 73.7+1.86%,
at 2.5 and 5 uM NCB-0846 for 48 h as shown in

Control
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DNA CONTENT PROFIL

@
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Figure 3B. Therefore, the NCB-0846 treatment re-
sulted in GO0/G1 phase arrest and apoptotic cell
death.

After treatment with NCB-0846, typical apoptotic
morphological changes were observed such as mem-
brane blebbing and cell shrinkage in the cell espe-
cially at 5 uM concentration for 48h as shown in
Figure 4. The DAPI staining results demonstrated
that irregular nuclear shrinkage and condensation
were observed in CMGT cells after treatment with
both 2.5 and 5puM NCB-0846. Therefore our find-
ings were consistent with the Annexin V and cell
cycle assay results.
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Figure 3. The effect of NCB-0846 on cell cycle arrest was determined by cell cycle analysis (A) Cell cycle
histograms of CMGT cells treated with 2.5 and 5 uM concentration of NCB-0846, (B) Statistical comparison
of the NCB-0846-induced cell cycle arrest level (p<0.01*%*).
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Figure 4. To determine the morphological changes of cell and nucleus on CMGT cells, we performed AO and
DAPI staining. CMGT cells were treated with 2.5 and 5 uM concentration of NCB-0846 and stained with AO
and DAPI dye (Scale bar: 100 pm).
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DISCUSSION AND CONCLUSION

In this study, the potential cytotoxic and apoptotic
effects of NCB-0846 were revealed in CMGT cells.
According to our findings, NCB-0846 inhibited cell
viability in a dose and time dependent manner and
exhibited nuclear damage on CMGT cells. Further-
more, NCB-0846 induced apoptotic cell death
through the accumulation of cells in the G0/G1
phase. Therefore, our findings demonstrated that
NCB-0846 could be potentially a new therapeutic
anti-cancer agent on CMGTs.

CMGTs are more aggressive than tumors in humans,
and therefore chemotherapy is insufficient as a treat-
ment option and only surgical intervention can be
performed. For this reason, chemotherapy used in
the treatment of CMGTs is not preferred due to the
excess of side effects and thus there is an urgent
need to new treatment options for better outcome.
According to our results, NCB-0846 showed anti-
cancer properties via the inhibition of cell prolifera-
tion, the induction of apoptosis, GO/G1 cell cycle
arrest and nuclear damage in CMGT cells. The ther-
apeutic effects of TNIK inhibition with small-
molecule compounds have been demonstrated in the
literature.***** Kim et al?? state that NCB-0005
inhibits TGFB1-induced activation of Wnt signaling
in A549 lung adenocarcinoma cells and Sawa et al.”!
demonstrate that ON108600 which is a CK2 (casein
kinase-2)/TNIK dual inhibitor targets stem-like can-
cer cells. On the other hand, NCB-0846 is a newly
identified small molecule compound with high in-
hibitory activity against TNIK and shows anti-
tumoral properties by inhibiting Wnt signaling.*
Sugano et al.® shows that NCB-0846 inhibits TGFp/
SMAD signaling and EMT induction in A549 cells.
Additionally, NCB-0846 suppresses the expression
of Wnt targeted genes and Wnt-driven tumorigenesis
in colorectal cancer cells. Therefore, our results
were inconsistent with the literature.

In conclusion, we evaluated the therapeutic effect of
NCB-048 at different concentrations on metastatic
CMGT cells, for the first time. Our results indicated
that the administration of NCB-0846 in CMGT cells
induced early apoptosis and GO0/G1 arrest. Conse-
quently, as a new TNIK inhibitor, NCB-0846 has an
anti-cancer potential agent on CMGT cells. Howev-
er, further investigations need the elucidation of the
inhibitory activity of TNIK and Wnt signaling by
NCB-0846 on CMGT cells as well as human breast
cancer.

Ethics Committee Approval: The study does not
need an ethical approval. The bitch was opera-
ted for cancer treatment, not for experimental
procedure. Tissue material removed by opera-
tion was used in the study. This was in confor-
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(074

Amag: Bu calismanin amaci, intramediiller ¢ivileme
(IMN) veya minimal invaziv plak osteosentezi (MIPO) ile
tedavi edilen distal tibia ekstraartikiiler kirikl1 hastalarin
klinik ve fonksiyonel sonuglarini karsilagtirmaktir.
Materyal ve Metot: Bu retrospektif ¢alisma, IMN ile
tedavi edilen 47 hastay1 ve MIPO ile tedavi edilen 41 has-
tay1 igermektedir. Klinik ve radyografik sonuglar son ta-
kipte degerlendirildi. Klinik 6l¢iim olarak on diz agrisi,
Amerikan Ortopedik Ayak ve Ayak Bilegi Dernegi
(AOFAS) Ayak Bilegi-Arka Ayak Olcegi puani ve
Lysholm diz puanlama 6lgegi kullamldi.

Bulgular: Iki gruptaki higbir hastada kaynamama
geligtirmedi. IMN grubunda kaynama siiresi ve operasyon
stiresi MIPO grubuna gore anlamli olarak daha yiiksek
olmasina ragmen (p<0,001), MIPO grubunda tam yiik
tasima siiresi ve hastanede kalma siiresi daha yiiksekti
(p<0,001). Gruplar arasinda yara sorunu, yanlis pozisyon,
enfeksiyon ve greftleme oranlart agisindan istatistiksel
olarak fark yoktu (p>0,05). AOFAS skoru IMN grubunda
istatistiksel olarak daha yiiksek olmasina ragmen
(p=0,031), Lysholm diz skoru MIPO grubunda daha yiik-
sekti (p<0,001).

Sonu¢: MIPO, erken kaynama, kisa operasyon siiresi
ve diz eklemine zarar vermemesi ile avantajliyken, IMN
daha erken tam yiik tasimaya, daha kisa hastanede yatma-
ya ve daha iyi ayak bilegi fonksiyonel sonuglar: elde et-
meyi saglamaktadir.

Anahtar Kelimeler: Distal tibia kiriklari, intramediil-
ler ¢ivi, minimal invaziv plak osteosentezi

ABSTRACT

Objective: The aim of this study was to compare the
clinical and functional outcomes of patients with distal
tibia extraarticular fractures treated with Intramedullary
nailing (IMN) or Minimally invasive plate osteosynthesis
(MIPO).

Materials and Methods: This retrospective study in-
cluded 47 patients treated with IMN and 41 patients with
MIPO. Clinical and radiographic results were evaluated at
last follow-up. Anterior knee pain, American Orthopaedic
Foot and Ankle Society (AOFAS) Ankle-Hindfoot Scale
score and Lysholm knee scoring scale were used as clini-
cal measurement.

Results: Although the union time and operation time
were significantly higher in the IMN group compared to
the MIPO group (p<0.001), the full weight bearing time
and the hospital time were higher in the MIPO group
(p<0.001). There were no statistical differences between
wound problem, malposition, infection and grafting rates
in both groups (p>0.05). Although the AOFAS score was
statistically higher in the IMN group (p=0.031), the
Lysholm knee score was higher in the MIPO group
(p<0.001).

Conclusion: While MIPO is advantageous with low
union time, low operating time and no damage to the knee
joint, IMN allows earlier full weight bearing, lower hospi-
talization and has better ankle functional results.
Keywords: Distal tibial fractures, intramedullary nail,
minimally invasive plate osteosynthesis

Sorumlu Yazar / Corresponding Author:

Alper Kurtoglu

Consultant Orthopeadic Surgeon, Sakarya Universitesi Egitim ve
Arastirma Hastanesi Adnan Menderes Caddesi Saglik Sokak No:
195 Erenler 54100 Sakarya/ Tiirkiye

Tel: +905538518523

E-mail: dralperkurtoglu@gmail.com

Yayin Bilgisi / Article Info:

Gonderi Tarihi/ Received: 12/01/2022
Kabul Tarihi/ Accepted: 22/01/2022

Online Yayin Tarihi/ Published: 01/03/2022

Atif / Cited: Kurtoglu A et al. Minimally-Invasive Plate or Intramedullar Nail in the Management of Distal Extra-Articular Tibial Fracture,
What Is Better?. Online Tiirk Saghk Bilimleri Dergisi 2022;7(1):123-129. doi: 10.26453/0tjhs.1039434




Arastirma Makalesi (Research Article)

INTRODUCTION

Distal tibial fractures with or without simple articu-
lar involvement can be difficult to treat. Realign-
ment or fixation and stabilization of the thin, flute-
shaped metaphyseal bone with a short distal fracture
segment may be difficult.'

The anatomy of the distal tibia also has a limited soft
tissue envelope that, when injured and operated on,
can result in potentially catastrophic wound compli-
cations. Multiple modes of fixation for this type of
fracture have been discussed in the literature.'” Tra-
ditional open reduction with internal fixation using
plates and screws has been linked to soft tissue com-
plications and nonunion.” Hence, treatments aimed
at minimizing soft tissue disruption have been con-
sidered; these include biology-sparing fixation tech-
niques using plates or intramedullary nails.”
Intramedullary nailing (IMN) is widely used for the
fixation of tibial shaft fractures because of its suc-
cessful outcomes. IMN of distal tibial fractures
avoids disturbing the soft tissue coverage and pro-
tects the vascular supply, resulting in high union
rates. IMN has been reported to be effective in stabi-
lizing the distal tibia. However, the fixation of distal
tibial metaphysis fractures by IMN is associated
with technical challenges due to the large cavity.
Thus, IMN in patients with distal tibial fractures
may lead to high rates of malunion, knee pain, and
secondary procedures.’

Tibial plating provides anatomic reduction with reli-
able fixation, maintaining the limb alignment and
allowing early rehabilitation. However, this tech-
nique is associated with a high incidence of wound
complications, infections, and reoperations. With the
development of minimally invasive techniques, bio-
logical plate fixation has become an attractive option
for fracture treatment. Minimally invasive plate oste-
osynthesis (MIPO) is a valid option that results in
indirect reduction, percutaneous fixation, and fewer
wound complications.”*

It is obvious that IMN and MIPO have their own
advantages and disadvantages in treating distal tibial
fractures; however, neither method is considered the
gold standard. The present study aimed to compare
these methods for treating extra-articular distal tibial
fractures.

MATERIALS AND METHODS

Our study was approved by the Sakarya University
Ethics Committee (Date: 24.02.2021, decision no:
202). The present study was conducted in accord-
ance with the ethical standards laid down in the
1964 Declaration of Helsinki and its later amend-
ments. Our institutional review board approved the
study protocol, and all the patients provided written
informed consent prior to their inclusion in the
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study.

This study was conducted from 2014 to 2017 at a
tertiary care orthopedic trauma hospital. All patients
aged 19-85 years who had closed extra-articular
distal tibial fractures were included in the study.
Patients with polytrauma, pathological fractures,
compound fractures, ipsilateral or contralateral up-
per limb fractures, pediatric fractures, and fractures
with intra-articular extension were excluded from
the study. Patients who were either lost to follow-up
or did not provide their consent for participating in
the study were also excluded.

The patients were divided into two groups (47 pa-
tients in the IMN group and 41 patients in the MIPO
group) by means of permuted randomization. In the
IMN group, the patients were managed by interlock-
ing IMN. In the MIPO group, the patients were man-
aged using the MIPO technique. Additional fibular
fixation was performed in both the groups depend-
ing on the level of simultaneous fibular fractures.
All surgeries were performed by a senior surgeon in
order to avoid bias. The surgeries were performed
under spinal anesthesia.

A standard postoperative follow-up protocol was
developed. The patients were followed up once eve-
ry 3 weeks until fracture union, followed by once
every 3 months for a year and twice in the subse-
quent year. Weight bearing was allowed when callus
was seen in two cortices on an anteroposterior (AP)
view or a lateral view. Although IMN is the system
that allows load bearing, we did not have early
weight bearing due to the fact that the fractures are
very distal (distal metaphyseal area). Because we
thought that there might be reduction loss with early
weight bearing. At the final follow-up, clinical and
radiological examinations were performed and the
patients were assessed on the basis of the American
Orthopaedic Foot and Ankle Society (AOFAS) An-
kle-Hindfoot Scale score. Coronal and sagittal align-
ment was assessed using AP and lateral plain radio-
graphs. Rotation was clinically assessed on the basis
of the foot—thigh angle; the difference was measured
using a goniometer. Union was defined as the con-
solidation of three or more cortices on plain radio-
graphs and the absence of pain during unassisted
weight bearing. Malunion was defined as varus or
valgus greater than 5° in the coronal plane and
procurvatum or recurvatum greater than 10° in the
sagittal plane (lateral x-ray) or as external or internal
rotation greater than 10° (foot—thigh angle).” Any
complication during the surgery and follow-up peri-
od was recorded.

In the MIPO group we used Cytronics plates
(Cytronics, Bursa, Turkey) with antero-medial ac-
cess. In the IMN group we used Tasarimmed nails
(Tasarimmed, Istanbul, Turkey) with parapatellar
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medial access.

The postoperative protocol in each group included
elevation and pain management. If the patient’s
overall condition allowed, the postoperative protocol
also included early gentle mobility with physical
therapy for gait training without weight bearing on
the injured leg. After the early postoperative follow-
up for wound checks, suture removal, and education,
the patients were followed up at 5-6-week intervals
with clinical and plain radiographic examinations,
which included four radiographic views of the high
ankle, in which the x-ray beam was pointed in the
AP, lateral, and oblique directions 5—6 cm cephalad
to the ankle joint.

Evaluation: Patient and injury characteristics were
obtained to evaluate their association with the clini-
cal and functional outcomes.

In this study, the fractures were classified according
to the Orthopaedic Trauma Association (OTA)
scheme,® the union of the fracture was accepted
when callus was seen in 3 cortices radiographically.’
AOFAS,® Lysholm Knee Scoring Scale were used in
the functional evaluation.®

Statistical Analysis: The SPSS 15.0 for Windows
program was used for statistical analysis. Descrip-
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tive statistics are presented as the number and per-
centage for categorical variables and as the mean,
standard deviation, minimum, and maximum for
numerical variables. For numerical variables with a
normal distribution, the comparisons between two
independent groups were made using Student’s t
test. For numerical variables without a normal distri-
bution, the Mann—Whitney U test was used. Spear-
man correlation was used to assess the relationships
between the numerical variables as the parametric
test conditions were not met. The determining fac-
tors were examined by linear regression analysis. A
p value < 0.05 was considered statistically signifi-
cant.

RESULTS

In the present study, 88 patients who had distal tibia
extraarticular fractures were included in the IMN (47
patients) (Figure 1) and MIPO (41 patients) (Figure
2) groups. In total, 59% (28/47) of the patients in the
IMN group got an associated fibula fracture re-
paired. Moreover, fibula fractures were repaired in
44% (18/41) of the patients in the MIPO group
(p>0.05).

AR

Figure 1: Radiographs (a,b) before and (c,d) 10 months after intramedullar nail osteosynthesis for distal
tibial fracture.
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distal tibial fracture.

Figure 2: Radiographs (a,b) before and (c,d) 8 months after minimally invasive plate osteosynthesis for
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In the IMN group, the patients were evaluated at an
average of 26 months after the injury (range, 19-37
months). Similarly, in the MIPO group, the patients
were evaluated at an average of 26 months after the
injury (range, 18-36 months). Patient demographics
and injury data are provided in Table 1.

Clinical results are provided in Table 2. The mean
duration between the injury and the surgery was 2.8
days (range, 1-6 days) in the IMN group and 2.4
days (range, 1-13 days) in the MIPO group; this
difference was statistically significant (p<<0.05). The
mean surgery duration was 91 min (range, 75-113
min) in the IMN group and 71 min (range, 55-89
min) in the MIPO group; this difference was statisti-
cally significant as well (p<0.05). Moreover, the
mean duration of postoperative hospitalization was
3.7 days (range, 2—6 days) in the IMN group and 4.5
days (range, 3—7 days) in the MIPO group, with the
difference being statistically significant (p<0.05)
(Table 2).

All the evaluated patients ultimately healed, with the
average time to union being 21.9 weeks (range, 16—
32 weeks) in the IMN group and 19.9 weeks (range,
16-33 weeks) in the MIPO group. The time to union
was significantly longer in the IMN group
(p<0.001). The complications included three (6.4%)
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delayed unions in the IMN group and one (2.4%)
delayed union in the MIPO group (p>0.05). All these
patients underwent successful surgeries, including
bone grafting, to achieve union. The full weight-
bearing time was significantly longer in the MIPO
group than in the IMN group (16.1£1.5 weeks and
11.6+1.7 weeks, respectively; p<0.05). In the IMN
group, six (12.8%) patients had a malunion [four
varus deformities (one patient 7 degree, one patient 9
degree, one patient 10 degree, one patient 12 de-
gree), one valgus deformity (11 degree), and one
sagittal plane deformity (13 degree)]. In the MIPO
group, two (4.9%) patients had a malunion [ (one
varus deformity (10 degree) and one valgus deform-
ity (12 degree)]. The difference was not statistically
significant (p>0.05). Two (4.3%) and three (7.3%)
superficial infections were noted in the IMN and
MIPO groups, respectively. Although the infection
rate was higher in the MIPO group, the difference
was not statistically significant (p>0.05). In the IMN
group, seven patients experienced anterior knee pain
(14.8%). The average AOFAS score was higher in
the IMN group (87.6+7.0) than in the MIPO group
(85.7£5.2) (p<0.05). However, the Lysholm Knee
score was higher in the MIPO group (93.443.0) than
in the IMN group (82.4+8.0) (p<0.05) (Table 2).

Table 1. Demographical characteristics of the patients.

Groupl Group 2
n % n % p

Gender Female 23 48.9 18 43.9 0.637

Male 24 51.1 23 56.1
Mean age 41.7+13.8 (19-83) 43.9+18.0 (20-85) 0.514
Side Right 22 46.8 21 51.2 0.680

Left 25 53.2 20 48.8

Falling 15 319 10 244 0.720
Trauma mechanism Sport 3 6.4 2 4.9

Traffic accident 29 61.7 29 70.7
Type of fracture Open 9 19.1 6 14.6 0.574

Closed 38 80.9 35 85.4
Lateral malleolus fracture 28 59.6 18 43.9 0.142
Follow up (months) 26.6+4.8 (19-37) 26.1£5.9 (18-36) 0.549
Distance to joint (mm) 81.3+8.6 (70-115) 70.3£19.3 (34-115) 0.001
Table 2. Comparison of results in the intramedullar nail and minimally invasive plate groups.

Groupl Group 2
Mean+SD (Min-Max) Mean+SD (Min-Max) p
Union time (week) 21.9+£3.2 (16-32) 19.9+3.5 (16-33) <0.001
Weight bearing (week) 11.6£1.7 (9-17) 16.1+1.5 (13-19) <0.001
Preoperative hospitalization (day) 2.8+1.3 (1-6) 2.4£2.3 (1-13) 0.011
Operation time (minute) 91.0+£10.2 (75-113) 70.9+10.3 (55-89) <0.001
Hospital time (day) 3.7£1.0 (2-6) 4.5+1.0 (3-7) <0.001
AOFAS Score 87.6+7.0 (74-98) 85.74£5.2 (75-97) 0.031
Lysholm Knee Score 82.4+8 (7294) 93.443 (74-98) <0.001
n % n % p

Wound problem 3 6.4 4 9.8 0.700
Malpozition 6 12.8 2 4.9 0.276
Infection 2 43 3 7.3 0.661
Grafting 3 6.4 1 2.4 0. 620

AOFAS Score: AOFAS Score: American Orthopaedic Foot and Ankle Society Score; SD: Standard deviation.
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DISCUSSION AND CONCLUSION

Several studies have compared MIPO and IMN for
treating extra-articular distal tibia fractures. Howev-
er, there is no definite conclusion about the superior-
ity of one fixation method over the other.”'
Biological plate fixation has generally been associat-
ed with low infection rates."' However, high infec-
tion rates have been reported by Lau et al. (15%)"
and Collinge et al. (19%)." In 2016, Shen et al. re-
ported wound complications to be more common in
the IMN group than in the MIPO group (8.2% and
3.1%, respectively).'* In their meta-analysis, Kwork
et al. did not find any significant difference in the
incidence of infection between the plating and IMN
groups.”> A recent meta-analysis on this topic con-
cluded that the MIPO technique is associated with a
longer time to union and an increased rate of wound
complications.'® Although wound complication and
infection were found to be higher in the MIPO group
than in the IMN group in the present study, the dif-
ference was not statistically significant.

In the study of Shen et al., the surgery duration was
56 min in the MIPO group and 85 min in the IMN
group.'® Li et al. reported a shorter surgery duration
in the IMN group than in the MIPO group (87.5 min
versus 114.4 min; p < 0.05).'° In the present study,
the surgery duration in the MIPO group was much
shorter than that in the IMN group (71 min vs. 91
min; p<0.001; Table 1).

Malalignment has been found to be a problem in
distal tibial fractures because the small distal frag-
ment is difficult to control. An ideal treatment
should provide anatomical or at least acceptable
fracture alignment to avoid posttraumatic arthritis in
the ankle joint."”

Numerous studies have shown high malalignment
rates when IMN or MIPO has been used to treat dis-
tal tibial fractures (8%—58% with IMN and 5%—-35%
with MIPO). However, the incidence certainly de-
pends on several factors, including how malalign-
ment has been defined.'™'” Costa et al. reported no
significant  difference in lateral deformities
(p=1.000) and AP deformities (p=0.081) between
the IMN and plating groups. Nevertheless, they
found shortening deformities (>10 mm) to be associ-
ated with the IMN group (p = 0.028).">*° Moreover,
Wani et al. reported that patients treated with the
IMN technique had significantly higher rotational
malalignment than those treated with the plating
technique. However, they did not find any signifi-
cant difference in varus or valgus deformities and in
the anterior/posterior angulation.”’ Guo et al. and Li
et al. reported equal malalignment in both the groups
in their studies.”'® While the incidence of union-
related complications, including delayed union, non-
union, and malunion, was found to be similar be-
tween the IMN and MIPO groups in two meta-
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analyses,'>** the incidence of malunion was found to
be higher in the IMN group in another meta-
analysis.” In the present study, the malunion rate
was higher in the IMN group than in the MIPO
group; however, the difference was not statistically
significant.

Li et al. reported two cases of nonunion (one in the
IMN group and one in the MIPO group).'* In the
present study, we had no case of nonunion, similar
to the findings of a previous study.”* Although the
time to union was longer in the IMN group, the full
weight-bearing time was significantly shorter in the
IMN group than in the MIPO group in the present
study.

Guo et al. compared MIPO with IMN in a series of
85 patients and found statistically similar AOFAS
scores in both the groups.’ In the present study, the
AOFAS score was 87.6 in the IMN group and 85.7
in the MIPO group. We noted better functional out-
comes in the IMN group.

It is known that IMN causes more anterior knee pain
than MIPO. This is because no incision is made
around the knee in MIPO.” Yang et al. compared
the results of IMN with those of open reduction and
plating of distal tibial fractures and reported anterior
knee pain in half of the patients treated with IMN.*®
Moreover, in their retrospective series, Jansen et al.
reported a significantly higher frequency of anterior
knee pain during kneeling and squatting in the IMN
group.”’ In the present study, 14.8% of the patients
in the IMN group reported anterior knee pain. More-
over, the Lysholm Knee score was significantly low-
er in the IMN group.

The infrapatellar approach for the nail insertion has
long been considered the standard procedure,
however high incidence of anterior knee pain , ran-
ging from 10 to 80%, has been reported.” For treat-
ment of distal fractures suprapatellar tibial nailing is
an alternative surgery. Suprapatellar tibial IMN may
be applicable to distal tibial fractures. Providing
easy anatomic reduction in the semiextended posi-
tion, convenient fluoroscopic imaging, safety for the
PF joint, acceptable anterior knee pain, and satisfac-
tory functional outcomes render the SP technique
more feasible.”” Lu et al. found less malalignment
with the suprapatellar method in distal tibia fractu-
res.”® Therefore, we preferred the suprapatellar met-
hod.

In conclusion, there are several limitations in this
study. Small number of patients and relatively short
follow-up periods in this study limited findings. An-
other limitation this study that it is a retrospective
study. While MIPO is advantageous with low union
time, low operating time and no damage to the knee
joint, IMN allows earlier full load bearing, lower
hospitalization and has better functional results.
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Amag: Bu ¢alismanin amaci, renal iskemi ve reperfiiz-
yon (IR) hasarinda askorbik asit (AA) ve sodyum selenit
(SS) uygulamasmin anti-inflamatuar ve anti-apoptotik
etkilerini arastirmaktir.

Materyal ve Metot: Yirmi sekiz Wistar-albino sican
dort gruba ayrildi. Grup I; Kontrol grubu, Grup II; IR
grubu, Grup III; IR+0,25mg/kg SS ve 100mg/kg AA ve
Grup IV; IR+0,50mg/kg SS ve 200mg/kg AA. Kontrol
grubuna sadece cerrahi stres olusturuldu. IR grubunda, sag
nefrektomi yapildiktan sonra sol bobrekte 60 dk iskemi ve
24 saat reperfliizyon saglandi. Grup III ve Grup IV’e IR
grubundaki isleme ek olarak IR isleminden 5 giin 6nce
belirlenen dozlarda SS ve AA uygulandi.

Bulgular: Grup I, Grup I1I ve Grup IV ile karsilastiril-
diginda Grup II‘de glomerulus ve renal tiibiillerin morfo-
lojik yapilarinda siddetli hasar olustugu goriildii (p<0,05).
Grup 1, Grup III ve Grup 1V ile karsilastirildiginda Grup
II'de TNF-a, IL-6, Kaspaz-3 ve Bcl-2 ekspresyonu ve
pozitif hiicre yilizdesi istatistiksel olarak artt1 (p<0,001).
Sonug: Bu c¢alisma, askorbik asit ve sodyum selenit'in
profilaktik olarak uygulanmasimin akut bdbrek hasarmna
kars1 koruyucu etkiler gosterdigini belirledi.

Anahtar Kelimeler: Askorbik asit, inflamasyon, renal
iskemi-reperfiizyon, sodyum selenit

ABSTRACT

Objective: The aim of this study is to investigate the
anti-inflammatory and anti-apoptotic effects of ascorbic
acid (AA) and sodium selenite (SS) administration in renal
ischemia and reperfusion (IR) injury.

Materials and Methods: Twenty-eight Wistar-albino rats
were divided into four groups. Group I; Control group,
Group II; IR group, Group III; IR+0.25mg/kg SS and
100mg/kg AA and Group IV; IR+0.50mg/kg SS and
200mg/kg AA. In the control group, only surgical stress
was created. In the IR group, 60 minutes of ischemia and
24 hours of reperfusion were applied in the left kidney
after right nephrectomy. SS and AA were administered to
Groups III and IV at doses determined 5 days before the
IR procedure.

Results: In comparison of Group II with Group I,
Group III and Group IV; severe damage was observed in
the morphological structures of the glomerulus and renal
tubules in Group II (p<0.05). Compared to Group I, Group
IIT and Group IV the expression of TNF-a, IL-6, Caspase-
3, and Bcl-2 and the percentage of positive cells increased
statistically in Group II (p<0.001).

Conclusion: This study determined that prophylactic
administration of ascorbic acid and sodium selenite
showed protective effects against acute kidney injury.
Keywords: Ascorbic acid, inflammation, renal ische-
mia-reperfusion, sodium selenite
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INTRODUCTION

Renal ischemia is the deprivation of oxygen of the
kidney due to the reduction or interruption of blood
flow to the tissue. Studies have shown that restoring
blood flow after ischemia can increase tissue and
cell damage in hypoxic organs and limit the return
of function.' Researchers are making a great effort to
identify the vascular changes caused by IR injury
and to identify the mechanisms underlying this
pathological process.'” Among the causes of dam-
age to IR, primarily the increase of inflammatory
cytokines (TNF-a and IL-6), free radicals and phag-
ocytes are being showed.” IR damage aggravates
tissue damage through the interaction of reactive
oxygen metabolites, endothelium and neutrophils.
By providing the tissue with oxygen support, the
sudden excessive amount of oxygen entering the
system causes the formation of free oxygen radi-
cals.” Post-ischemic tissues produce numerous in-
flammatory mediators such as tumor necrosis factor
(TNF-a), interleukin-18 (IL-18) interleukin-6 (IL-6)
interleukin-10 (IL-10), which can activate or attract
circulating neutrophils.* TNF-a is thought to have a
role in the systemic inflammatory response induced
by IR. In experimental studies, administration of
TNF-a appears to cause clinical symptoms of multi-
ple organ dysfunction syndrome (MODS).’ There-
fore, TNF-a is considered to be an inflammatory
mediator that can directly initiate systemic inflam-
mation and MODS. All the described mechanisms
are interrelated and therefore it is quite difficult to
provide a protective efficacy with individual mecha-
nisms and mediators.”

Acute kidney injury (AKI), which is caused by the
sudden decrease in kidney functions after IR, is a
life-threatening clinical condition that causes the
accumulation of waste materials in the blood.” Dete-
rioration in renal tubule structure, hemodynamic
changes, increase in oxidant substances, increased
oxidative stress due to inhibition of the antioxidant
system, increased inflammation with the activation
of proinflammatory cytokines and immune cells are
responsible for the development of AKI due to kid-
ney IR.*>* Recent experimental studies have focused
on the single or combined use of many anti-
inflammatory and antioxidant agents to treat or pre-
vent these factors.” SS and AA are immune system
regulators as well as antioxidant effects.”'® The ben-
eficial effects of using selenium and vitamin C sepa-
rately or in combination with other vitamins have
been shown to prevent IR damage in different or-
gans such as the heart, lungs, intestines and kid-
neys. 13

In line with this information, we aimed to investi-
gate the pro-inflammatory and anti-apoptotic effects
of the combined use of sodium selenite and ascorbic
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acid against AKI caused by renal IR.

MATERIALS AND METHODS

Ethical Status: Experiment protocols were carried
out in accordance with international guidelines at
Sakarya University Animal Laboratory
(SUDATEM), after approval from Sakarya Univer-
sity Animal Care and Use Ethics Committee (Date:
04.11.2020, decision no: 61).

Animals: All rats were kept in wire cages under
standard laboratory conditions with a 12-hour light/
dark light cycle, a temperature of 22 + 2°C and a
humidity of 50-60%. Before the study, all rats were
fed with standard pellet chow and tap water. For
anesthesia, 30 mg/kg ketamine and 10 mg/kg
xylazine were administered intraperitoneally (i.p.).
Sodium selenite (SS) (Sigma Chemical East ells-
worth rd. item no; N0636, USA) and ascorbic acid
(AA) (Sigma Chemical 3050 Spruce Street. item no;
255564, USA) i.p. were given.

Experiment Protocol and Experimental Groups: In
our study, 28 Wistar-albino male rats weighing ap-
proximately 280-300 g (12-14 weeks old) were used.
The animals were randomly divided into 4 groups
with 7 rats in each group. All surgical procedures
were performed while the rats were under anesthe-
sia. SS and AA doses were determined according to
previous studies.*

Group I (Control, n=7): After the abdominal areas
of the rats in this group were shaved and cleaned,
both sides of the dorsal retroperitoneal regions were
opened and closed without any procedure.

Group II (IR group, n=7): As in Group I, after right
nephrectomy was performed on rats after surgical
preparation; the left kidney artery, vein and ureter
were clamped with a nontraumatic microvascular
surgical clamp, preventing blood flow for 1 hour and
ischemia was created, and then 24-hour reperfusion
was achieved.

Group III (IR+0.25mg/kg SS and 100mg/kg AA,
n=7): The low prophylactic dose of 0.25mg/kg SS
and 100mg/kg AA is given i.p. for five days before
performing the IR procedure. Then, the IR procedure
was applied as in Group II.

Group IV (IR+ 0.50mg/kg SS and 200mg/kg AA,
n=7): This group was i.p given a single high dose of
0.50mg/kg SS and 200mg/kg AA as a prophylactic
for five days before applying the IR procedure.
Then, the IR procedure was applied as in Group II.
After the experimental period, the animals were sac-
rificed and the kidney tissues were taken into 10%
formaldehyde for histological examinations.
Histopathological Examination: Tissue samples
were kept in 10% buffered formalin solution for 2
days, then they were dehydrated, cleared and embed-
ded in paraffin blocks. For histopathological exami-
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nation, sections of 4 microns were taken from each
block, stained with hematoxylin-eosin (H&E) and
examined using a Light microscope (Olympus CX31
-Japan).

Kidney tissue sections were evaluated using the
scale degree of kidney damage (tubular cell necrosis,
cytoplasmic vacuolization, hemorrhage, and tubular
dilatation), which was previously designed for semi-
quantitative evaluation."> Specifically, a single deep
coronal section was examined under the microscope,
depending on the extent of kidney involvement and
the degree of damage. The scores were formed such
as (0) is normal kidney; (1) is minimal damage (0-
5% turnout); (2) is mild damage (5-25% involve-
ment); (3) is moderate damage (25-75% involve-
ment) and 4 is severe damage (75-100% involve-
ment)."”

Immunohistochemical Examination: Sections of 4
or 5 um thickness from tissues embedded in paraffin
blocks were taken on a slide with “Poly-L-Lysine”
and after deparaffinization, immunohistochemical
(IHC) staining was performed using the EnVision
Flex detection kit (Agilent Technologies, California,
USA) in accordance with the manufacturer's recom-
mendations. Antigen unmasking was done by micro-
wave incubation of the slides in a solution of citrate
buffer (pH 6) for 40 min. Primary antibody diluted
1/300 (TNF-a: sc-52746, Santa Cruz-USA; IL-6:sc-
32296, Santa Cruz-USA: Bcl-2: sc-7382, Santa Cruz
-USA; Caspase -3:sc-56053, Santa Cruz-USA) was
dripped and incubated overnight at +4°C in a humid
environment. Diaminobenzidine (DAB) was used to
make the dye visible. After staining with hematoxy-
lin and eosin, the immunopositivity of the samples
was evaluated by giving a semiquantitative H score.
To evaluate the IHC staining results, both the inten-

Songul Doganay and Ozcan Budak

sity of the image reaction (weak-1, intense-2) and
the density of positive cells in percent (%0 — (0); 50-
1% - (1); 51-75% - (2); 76-100% - (3)) scoring scale
was used. The IHC image score calculation was cal-
culated for each image by multiplying the image
density reaction by the positive cell density.'
Statistical Analyzes: Statistical analyzes were per-
formed using the SPSS 24.0 package program (SPSS
Inc. and Lead Tech. Inc. Chicago. USA). Kolmogo-
rov-Smirnov test was used to evaluate the normal
distribution of the data. In the comparison of more
than two variables, one-way ANOVA was used for
data showing normal distribution, and Kruskal Wal-
lis one-way analysis of variance test was used for
data not showing normal distribution. In order to
determine which group was different from the oth-
ers, TUKEY HSD was used for homogeneous vari-
ances and Mann-Whitney U test was used for non-
parametric tests. Results are given as mean+standard
deviation (SD) and median-interquartile range
(IQR). Statistical evaluation was considered signifi-
cant if P<0.05.

RESULTS

It was observed in the histopathological evaluations
of the tissue samples that there were differences in
the morphological structures of the glomerulus and
renal tubules. Interstitial space, Bowman's capsule,
structure of glomeruli, distal and proximal tubular
epithelium were in regular morphological structure
in Group I and Group IV groups. Severe damage
was observed in the morphological structures of the
glomerulus and renal tubules in Group II, which was
the IR group that did not receive treatment, com-
pared to the other groups (Figure 1).

Figure 1. Microscopic images of kidney samples of control, untreated and treated IR groups after hema-
toxylin and eosin (H&E) staining. Kidney morphology was normal in Group I (a) and nearly normal in Group
IV (d); Group II (b) showed high-intensity hemorrhage areas (black star), occasional tubular cell necrosis (red
star) and cytoplasmic vacuolization. Group III (c) showed minimal cellular debris in rare areas, with no hemor-
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The comparison of the histopathological scores of
the experimental groups in terms of tubular necrosis,
cytoplasmic vacuolization, hemorrhage and tubular
dilatation of kidney damage is shown in Table 1.
Statistically significant degeneration was observed
in Group II, which is the IR group, compared to
Group I, Group III, Group IV (p<0.001). In compari-
sons made between Group I, Group III and Group
IV, kidney morphology was preserved close to nor-
mal, especially in Group IV. There was no statisti-
cally significant difference between these groups
(p>0.05) (Table 1).

In the immunohistochemical examination of the kid-
ney tissue, normal levels of TNF-a, IL-6, Caspase-3,
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and Bcl-2 expression were observed in Group I. In
Group II, TNF-a, IL-6, caspase-3, and Bcl-2 expres-
sions were significantly higher than Group I, Group
111, Group 1V (Figure 2A-3A), and the percentage of
positive cells increased statistically significantly.
(p=0.000 for all) (Figure 2B-3B). Comparing with
Group II, the immunopositivity decreased in Group
III and Group IV (especially Group IV), close to
Group I, and this decrease was statistically signifi-
cant (p=0.000) (Figure 2B-3B). There was no statis-
tical difference in the evaluations made between
Group III and Group IV (p>0.05).

Table 1. Comparison of histopathological scores of kidney injury between experimental groups.

Group Tubular Necrosis Me- | Cytoplasmic Vacuolization | Hemorrhage and Tubular Di-
(Each group n=7) dian (IQR) Median (IQR) lation
Median (IQR)
Group I o 0(0) 0(0)
Group I1 3 2 2 (1)
Group III 0 1(1) 1(1)
Group IV 0(0) 0(D) 0(0)
P value 0.000 0.001 0.000
(Kruskal Wallis)
P value 0.001; I-IL, 111, IV 0.001; I-II 0.001; I-IL, IIT, IV
(Mann-Whitney U) 0.003; II-1V
0.007; II-11I

Values are presented as median (interquartile range); n: numbers.
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Figure 2. TNF-a and IL-6 positive staining percentage and expression were normal in the control and treatment
groups (a, ¢, d); it is most intense in Group II (b). Extremely high TNF-a and IL-6 expression increased percent-
age of positive cells (e, f) in damaged areas in Group II. Decreased expression and percentage of positive cells
in treated Group III and Group IV (e, f). *p<0.001 when compared to Group I, Group III and Group IV. H&E,
200X.
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Figure 3. Caspase-3 and Bcl-2 positive staining percentage and expression were normal in the control and
treatment groups (a, c, d); It is seen that it is most intense in Group II (b). Extremely high expression of Caspa-
se-3 and Bcl-2 in damaged areas in Group 11, increased percentage of positive cells (e, ). Decreased expression
and percentage of positive cells in treated Group III and Group IV (e, f). *p<0.001 when compared to Group I,

Group III and Group IV. H&E, 200X.

DISCUSSION AND CONCLUSION

After the decrease or complete cessation of renal
blood flow, acute renal failure (ARF) is triggered
with various degrees of damage to the tissue with
reperfusion.'”  ARF is a life-threatening disease
with a high mortality rate. Oxidative stress and in-
flammatory response play an important role in the
progression of ARF. Products and phytochemical
compounds with strong inhibitory effects on these
mechanisms can be a useful treatment for ARF.'®
Therefore, in this study, the anti-inflammatory and
anti-apoptotic effects of using ascorbic acid and so-
dium selenite together in different doses against re-
nal ischemia-reperfusion injury were investigated.
Studies in the literature have shown an increase in
cytoplasmic vacuolization, vascular hemorrhage,
and tubular dilatation in tissues after IR." It was
observed that the co-administration of high and low
doses of ascorbic acid and sodium selenate to the
treatment groups in order to alleviate the damage
after IR, this damage was significantly reduced, es-
pecially in the high dose group. Positive effects of
ascorbic acid and selenium administration on IR
damage to reduce or treat renal IR damage have also
been demonstrated in previous studies.””*! As a re-
sult of a study in which different doses of AA were
applied before and after ischemia to prevent hepatic
ischemia-reperfusion injury. It even produces anti-
oxidant activity, and that it has pre-oxidant effects in
high-dose application.”” Hasanvand et al.,” and Os-
trozka-Cieslik et al.** reported that the application of

selenium against kidney IR injury reduces kidney
damage.

Kidney damage after IR causes the production of
inflammatory mediators such as various cytokines
and chemokines from tubular and endothelial cells.
This results in the infiltration of inflammatory cells
into the renal interstitium. Inflammatory cells in the
kidney produce pro-inflammatory cytokines.” In
ischemic ARF, the levels of proinflammatory cyto-
kines/chemokines such as interferon gamma (IFN-
v), interleukin-2 (IL-2), interleukin (IL-10), tumor
graft factor beta (TGF-B), IL-6, macrophage inflam-
matory protein 2 (MIP-2), and monocyte chemoat-
tractant protein 1 (MCP-1) increase in the kidney.*
In the current study, we observed that TNF-o, IL-6
expression and the percentage of positive cells in-
creased in the IR group compared to the control and
treatment groups as a result of the IHC evaluation. It
has been shown that the application of high and low
doses of ascorbic acid and sodium selenite reduces
TNF-0 and IL-6 expression and the percentage of
positive cells; especially high-dose application gives
results close to the control group.

Apoptosis is mainly initiated by the extrinsic path-
way that is triggered extracellularly (presence of
TNF-a or absence of growth factor) or the intrinsic
pathway triggered from intracellular DNA damage,
endoplasmic reticulum stress, or mitochondria. It
eliminates abnormal or dead cells to maintain home-
ostasis. In IR injury, cells die from apoptosis in the
first 24 hours of reperfusion.”” Once the caspases
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involved in apoptosis are activated, they induce a
series of reactions that lead to the initiation of effec-
tor caspase cell death. Caspase-3 is an important
marker in the initiation of apoptosis-inducing cas-
cades. Oxidative stress and severe inflammation
trigger the activation of caspase-3, which leads to
cell apoptosis.” In our study, caspase-3 and Bcl-2
expression and the percentage of positive cells were
increased in the IR group compared to the control
and treatment groups. The expression and the per-
centage of positive cells decreased in high and low
doses of AA and SS treatment groups, and especial-
ly high dose administration gave results close to the
control group.

Many factors contribute to apoptosis. But key ele-
ments are categorized into two major protein fami-
lies, including caspase enzymes and the Bcl-2 fami-
ly. The Bcl-2 family is a set of cytoplasmic proteins
that regulate apoptosis. The two main groups of this
family, the Bcl-2 and Bax proteins, are functionally
opposite: Bel-2 and Bcel-xL inhibit apoptosis, while
Bax counteracts this effect. Caspases, particularly
caspase-3, are known to play a key role in the Bax/
Bcl-2 ratio in driving apoptosis.”’ Recent evidence
indicates that Bcl-2 is also a downstream death sub-
strate of caspases and can thus inactivate the Bcl-2
anti-apoptotic function of caspase enzymes. Alt-
hough there is a feedback loop between Bcl-2 and
caspase, Bcl-2 cannot always prevent apoptosis.*
The results of our study concluded that Bel-2 expira-
tion increased with caspase-3 in the IR group. It has
been shown that the application of AA and SS did
not increase the expiration of Bcl-2. These results
suggest that AA and SS can not trigger the anti-
apoptotic effect of Bel-2.

In conclusion, prophylactic administration of AA
and SS significantly improved kidney morphology
in renal IR injury and promoted cell survival by tar-
geting inflammatory cytokines and apoptosis.
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Amag: Total diz artroplasti sonras1 diz agrist ciddi
morbidite olusturdugu i¢in agr1 yonetiminde farkli teknik-
ler uygulanmaktadir. Bu ¢aligmada intraoperatif uyguladi-
gimiz Ranawat kokteyli ile hastalarin klinik olarak opioid
ihtiyaglari, fonksiyonel sonuglar1 ve hasta memnuniyetinin
degerlendirilmesi amaglanmustir.

Materyal ve Metot: Calismaya total diz artroplastisi
uygulanan 310 hasta dahil edildi. Tiim hastalara derin ve
yiizeyel olmak iizere iki kisim igeren Ranawat kokteyl
enjeksiyonu  uygulandi.  Hastalarin  VAS  skorlari
(preoperatif, postoperatif 12, 24, 48. saat), opioid ihtiyag-
lar1 ve hasta memnuniyet 6l¢egi ile memnuniyet degerlen-
dirilmesi yapildi.

Bulgular: Ortalama yas 64,4£16,4 olarak bulundu.
Preoperatif preop VAS deger ortalamas: 7,1£1,9, postope-
ratif 12. saatteki ortalamasi 5,2+2,8, postoperatif 24. saat-
teki ortalamasi 3,742,3 ve postoperatif 48. saatteki ortala-
mast 2,4+1,4 olarak bulundu. Olgularin %68,3°4 (212
hasta) ¢ok memnun, %31,62’si (98 hasta) az memnun idi.
Ameliyat sonrasi opioid ihtiyac1 %23,5 olarak bulundu.
Sonu¢: Multiodak kokteyl enjeksiyonu total diz art-
roplastisi uygulanmig olan hastalarda rehabilitasyonu ko-
laylastirmak agisindan basit, giivenli ve etkili bir postope-
ratif analjezi kontrol disiplinidir.

Anahtar Kelimeler: Periartikiiler enjeksiyon, ranawat
kokteyl, total diz artroplastisi

ABSTRACT

Objective: Since knee pain causes serious morbidity
after total knee arthroplasty, different techniques are ap-
plied in pain management. In this study, it was aimed to
evaluate the clinical opioid needs, functional results and
patient satisfaction of the patients with the Ranawat cock-
tail that we applied intraoperatively.

Materials and Methods: 310 patients who underwent
total knee arthroplasty were included in the study. Rana-
wat cocktail injection containing two parts, deep and su-
perficial, was applied to all patients. The patients’ VAS
scores (preoperative, postoperative 12, 24, 48th hours),
opioid needs, and patient satisfaction scale were evaluated
for satisfaction.

Results: The mean age was found to be 64.4+16.4
years. The mean preoperative VAS value was 7.1+1.9 the
mean at the postoperative 12th hour was 5.242.8 the mean
at the postoperative 24th hour was 3.7+2.3 and the mean
at the postoperative 48th hour was 2.4+1.4. 68.3% (212
patients) of the cases were very satisfied, 31.62% (98
patients) were less satisfied. The postoperative opioid
requirement was found to be 23.5%.

Conclusion: Multifocal cocktail injection is a simple,
safe and effective postoperative analgesia control disci-
pline to facilitate rehabilitation in patients who have un-
dergone total knee arthroplasty.

Keywords: Periarticular injection, ranawat cocktail,
total knee arthroplasty
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GIRIS

Total diz artroplastisi diz eklemlerinde olusan ileri
derecede eklem hasarina bagli agriyr azaltmak,
fonksiyonelligi ve yasam kalitesini artirmak i¢in
siklikla uygulanan cerrahi bir yaklasgimdir.! Bu
cerrahi genellikle artrit (osteoartrit, romatoid artrit,
diger) sonucu olusan agri, deformite veya sinirlt
fonksiyondan kaynaklanan ciddi islev kayb1
durumlarinda  uygulanmaktadir.  Osteoartrit bu
uygulamanin en temel sebeplerinden biri olarak
goriilmektedir.” Bununla beraber, total diz
artroplastisi sonrasinda postoperatif agr1 yonetimi
bugiin bile sorun olmaya devam etmektedir ve total
diz artroplastisi olacak olan hastalarn ana
endiselerinden biridir.> Ameliyattan sonra hastalarda
olusan siddetli agri, mobilizasyon ve erken
hareketlerin ge¢ baslanmasina, bdylece derin ven
trombozu riskinin artmasina neden olur. Sonugta,
hastane enfeksiyonun artmasma, hastanede kalis
siiresinin artmasina neden olmaktadur.*

MATERYAL VE METOT

Etik Komite Onayi: Calisgmamiz Necmettin Erba-
kan Universitesi Meram Tip Fakiiltesi Ilag ve Tibbi
Cihaz Dis1 Arastirmalar Etik Kurul Baskanlig: tara-
findan onaylanmistir (Tarih: 17.04.2020, karar no:
2020/2426). Calisma uluslararast 1964 Helsinki
Deklerasyonuna ve daha sonraki degisikliklerde
belirtilen etik standartlara uygun olarak yiiriitiilmiis-
tir. Kurumsal inceleme kurulumuz ¢alisma protoko-
liinii onayladi ve tiim hastalar ¢aligmaya dahil edil-
meden Once yazili bilgilendirilmis onam verdi.
Caligmamiza Ocak 2018 ile Haziran 2019 yillart
arasinda Saglik Bilimleri Universitesi Konya Egitim
Aragtirma Hastanesinde total diz artroplasti cerrahisi
uyguladigimiz 310 hastay1 dahil ettik. Cerrahi islem-
lerin hepsi spinal anestezi altinda gergeklestirilmis-
tir.

Hastalarimizin hepsi 45 yas ve tizeri ve Kellgren-
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Lavrence siniflamasina goére grade 3-4 artrozlar
olan hastalar idi.'” Fakat, sekonder artrozu olan has-
talari, 45 yas altinda olan hastalari, yumusak doku
hasar1 olan hastalari, ek hastaliklarindan dolay: elek-
tif cerrahiye uygun olmayan hastalar1, revizyon gere-
ken hastalari, lokal multi odak enjeksiyon igeriginin
herhangi birine alerjik durumu olan hastalari, ayni
zamanda 6 ayliktan az takibi olan hastalar1 ¢alisma-
miza dahil etmedik.

Total diz artroplastisi cerrahisi uygulanan tiin hasta-
lar, 350 mmhg (milimetre civa) basingl turnike al-
tinda tek cerrah tarafindan opere edilmistir. Hastala-
rmizin %15,48°1 erkek (48 hasta), %84,52’si (263
hasta) bayan idi. Olgularimizin hepsine, midline
insizyon medial parapatellar approach ile cerrahi
yaklagim uygulanmigtir. Olgularimizin hi¢ birine
patellar implant konmamustir."!

Ranawat kokteyl karigimi derin ve yiizeyel olmak
iizere iki kisimdan olugmaktaydi. Derin kisminin
iceriginde 24 cc (200-400 mg) bupivakain, 0,8 cc (8
mg) morfin siilfat, 1 cc (40 mg) metil prednizolon
asetat, 10 cc (750 mg) sefuroksim aksetil, 0,3 cc
(300 mcg) epinefrin, 22 cc %0,9’luk sodyum kloriir
igerirken yiizeyel kismin igeriginde ise 20 cc (200-
400 mg) bupivakain, 20 cc %0,9’luk sodyum kloriir
bulunmaktaydi.

Femoral, tibial kesiler yapilip, patella hazirlandiktan
sonra cerrahi alan steril olarak yikandi ve kurulama
islemi yapildi. Bu islemden sonra hazirlanan Ra-
nawat kokteyl enjeksiyon, cerrahi alandaki yedi bol-
geye 3-5 cc olacak sekilde enjekte edildi. Biz ayr1 iki
50 cc’lik enjektor ve 22 gauge (pembe ug) enjektor
ucu kullandik. Enjeksiyonlar, orijinal implantlar1 ve
kemik ¢imentosunu koymadan once yapildi. Enjek-
siyon asamasina gelince ilk 6nce derin enjeksiyon
i¢in hazirlanmis olan enjektor kullanildi. Her bolge-
ye 3-5 cc olacak sekilde enjekte edildi. Oncelikle
medial meniskiis kapsiil bolgesine enjekte edildi
(Sekil 1).

-— N

- —
> —

Sekil 1. Enjeksiyonun anatomik yerleri. Medial kapsiiler (a), lateral kapsiiler (b), medial ve lateral retinakiiler (c), quadriseps

tendonu ve patella ¢evresine (d), Ranawat kokteyl enjeksiyonu.
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Sonrasinda alt ekstremite uzatildi ve lateral menis-
kiis kapsiiler bolgesine 3-5 cc olacak sekilde Ra-
nawat kokteyl enjekte edildi. Arkasindan cerrahi
alan, eklem bdlgesinden fleksiyona getirildi. Posteri-
ora dogru, tibial kemikten asistanlar yardim ile itme
uygulanarak posterior kapsiil aciga cikartildi. Derin
enjeksiyon icin hazirlanmis Ranawat kokteyl enjek-
sionu (RKE), posteromedial kapsiile 3-5 cc olacak
sekilde enjekte edildi. Ayn islem sirasinda, postero-
lateral kapsiiler bolgeye 3-5 cc olacak sekilde enjek-
siyon uygulandi. Ardindan, cerrahi alan diz eklemi
bolgesinden asistanlar yardimi ile ekstansiyona geti-
rildi. Derin enjeksiyon i¢in hazirlanis olan enjektor-
den medial ve lateral retinakiiler bolgeye 3-5 cc ola-
cak sekilde enjekte edildi. Sonrasinda yiizeyel enjek-
siyon icin hazirlanmis enjektdre gecildi. Ik once
suprapatellar posa enjeksiyon uygulandi. Yiizeyel
enjeksiyon i¢in hazirlanmis enjeksiyonda kalan ilag-
lar, quadriseps tendonuna ve patella gevresine enjek-
te edildi.

Bu islemlerin ardindan kurulama yapildi. Daha 6nce-
den denemesi yapilip ebati belirlenen orijinal imp-
lantlar ¢imento yardimi ile yerlestirildi. Kanama
kontroliiniin ardindan, dren yerlestirildi. Kapsiil, cilt
alti doku ve cilt kapatildi. Pansumani yapildiktan
sonra, pamuk ve elastik bandaj ile sarildi. Dren,
ameliyattan 3 saat sonraya kadar agilmamasina dik-
kat edildi.

Hastalarimiza postop analjezi igin, rutin olarak intra-
vendz form olarak 2 gram parasetemol verildi. Has-
talar agriy1 tolere edemediklerinde ise, tramadol 50
mg (giinde en fazla iki kez olmak iizere) verildi.
Hastalara diger bacaga anti enbolik ¢orap giydirildi.
Spinal anestezinin etkisi gegtikten sonra pasif hare-
ketlere hemen baslandi. Cerrahi bdlgeye soguk uy-
gulamasi yapildi.'?

Aktif hareketlere ise postopetatif 1.giin baslandi.

Tablo 1. Olgularin demografik 6zellikleri.
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Aktif diz hareketleri gonyometre yardimi ile kayit
edildi, hastalarin tolere edebildigi kadar yiiriiteg ile
yiriitiildii. Hastalarin analjezi kontrolii i¢in agr1 du-
rumlar1 ameliyat sonrasinda 12, 24 ve 48. saatlerde
VAS skalasi ile dlgiildii. VAS skalasi, hastanin agri
durumunu 0 ile 10 degerleri arasinda belirten sayisal
bir skaladir."® Hastanin hareket agikliklari ise postop
12, 24 ve 48. saatlerde Olgiilerek kayit edildi.
Istatistiksel Analiz: VerVerV 6tat¥t¥sel anal¥¥ide
Statistical Package for Social Sciences (SPSS) for
Windows 23,0 programu kullanilmistir. Hastalarin
demeografik degiskenlere ait verileri degerlendirir-
ken tanimlayic istatistiksel analizler (ortalama, stan-
dart sapma, yiizde, minimum, maksimum) kullanildi.
Elde edilmis olan VAS degerleri Wilcoxon testi ile
analiz edildi. p<0,005 olacak sekilde anlamli kabul
edildi.

BULGULAR

Caligmamiza 310 hasta dahil edildi ve ortalama yas
64,4 olarak bulundu (Tablo 1).

Hastalarimizda %6,8 oraninda diyabetes mellitus
tanis1 mevcut idi. Hastalarimizin %29,5’inde 5 yil-
dan daha az, %31,8’inde 6-10 y1l, %15,3iinde 11-15
yil, %23,4’tinde 15 yildan daha fazla kronik diz agri-
st meveut idi (Tablo 2).

Calismaya dahil olan olgularimizin preoperatif VAS
deger ortalamast 7,1+1,9, postoperatif 12. saatteki
ortalamasi 5,242 8, postoperatif 24. saatteki ortala-
mas1 3,7+2,3 ve postoperatif 24. saatteki ortalamasi
2,4+1.4 olarak bulundu (Tablo 3). Hastalarin preope-
ratif ve postoperatif 12, 24, 48. saatlerdeki VAS de-
gerleri Wilcoxon testi ile degerlendirildi. Hastalarin
agrilarinin kademeli olarak azaldig1 ve bu azalmanin
istatistiki olarak anlamli oldugu bulundu (p<0,001)
(Tablo 3).

Cinsiyet Hasta Sayisi Ort+SD % (Yiizde)

E 48 67,4£12,6 15,48

K 262 63,9£16,1 84,52

Toplam 310 64,4+16,4 100

Ort: Ortalama; SD: Standart deviasyon.

Tablo 2. Kronik diz agrisinin yillara gore dagilimi.
Agri siiresi Y%

Kronik Diz Agnis1 5 yildan daha az 29,5
6-10 y1l 31,8
11-15 y1l 15,3
15 yildan daha fazla 234

Tablo 3. VAS degerleri ortalamasi.

VAS Preoperatif Postoperatif Postoperatif Postoperatif P
12.saat 24.saat 48.saat

Ort+SD 5242,8 3,742,3 2,4+1,4 <0,001

Ort: Ortalama; SD: Standart deviasyon.
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Hastalarimizin, yas, cinsiyet, DM (diyabetes melli-
tus) tanisinin olmasi ve VAS degerleri arasinda an-
laml1 bir iliski kurulamamistir (p>0,05) (Tablo 4).

TARTISMA VE SONUC

Total diz artroplastisi son evre osteoartritin en etkin
tedavisidir ve bu tedavinin amaci hastalarin agrisiz
bir yasam siirmelerini ve hayat konforunu arttirmak-
tir."

Cerrahi sonrasi erken hareket iyilesmeyi hizlandir-
makta ve komplikasyon oranlarini azaltmakla birlik-
te postoperatif agr1 gelismesi ve agridan dolay: hare-
ketlere baslamada gecikme ve zorluk yasanmasi
cerrahlarda yapilacak olan isleme dair endise uyan-
dirmaktadir.”” Postoperatif agrimin fazla olmasi eg-
zersizlere uyumu bozmakta, hastanede kalis siiresini
arttirmakta ve cerrahiden memnuniyet oranini azalt-
maktadir.'®"” Ayni zamanda agridan dolay1, hasta-
larda stresin arttig1, uyku bozukluklarin olustugu da
bildirilmistir.'® Yeterli agr1 kontroliin saglanmas ile
erken rehabilitasyon saglanabilmekte ve cerrahinin
basarist arttirilmaktadir. '’

Cerrahi sonrasi agrinin giderimi igin ¢ogu kez opio-
idler recete edilmektedir.®® Ancak, opioidler bas
agrisi, bag donmesi, bulanti, kusma, ila¢ bagimlilig
gibi yan etkilere neden olabilmektedirler.”!

Eklem artroplastisinde agr1 kontrolii i¢in femoral
sinir blogu, addiiktor kanal blogu ve siyatik sinir
blogunu igeren sinir bloklar1 uygulanabilmektedir.?
Bununla birlikte, bu yontemler sinir hasari, azalan
kas kontrolii, kanama ve enfeksiyon ile iliskilendiril-
mistir.?

Sinir blogu yapilmadigi i¢in bizim hastalarimizin
hi¢birinde kanama, azalmig kas kontrolii, sinir hasari
gibi komplikasyon goriilmedi.

Meier yapmis oldugu calismada, lokal postoperatif
intra-artikiiler infiltrasyon analjezisinin etkin oldu-
gunu bildirmistir.** Ancak bu yontemin ameliyattan
sonra kateter yerlestirme gerekliligi gibi dezavantaji
da bulunmaktadir.”®

Intraoperatif olarak eklem cevresi multiodak c¢oklu
ilag kombinasyonlarinin agr1 azaltilmasinda etkin
oldugu gosterilmistir.”**’

Multiodak kokteyl enjeksiyonunun uygulanmasi
sonucunda, daha iyi hasta memnuniyeti, azalmis

Zafer Sen ve Alper Kurtoglu

opioid kullanimi, ameliyat komplikasyonlarinda
azalma oldugu bildirilmistir.*®

Bu nedenlerden dolay1 yeterli ve etkili postoperatif
analjezi i¢in, kokteyl karisim enjeksiyonu etkin teda-
vi olarak uygulanabilmektedir.>’ Bizde ¢alismamiz-
da multiodak kokteyl enjeksiyonu ile postoperatif
agr1 gelisimini azaltarak hastalarin cerrahi memnuni-
yetlerini yiliksek olarak bulduk.

Multiodak periartikiiler kokteyl enjeksiyon, kusma,
bulanti, kasinti, solunum depresyonu, bas agrisi,
ortostatik hipotasiyon gibi sistemik yan etkileri olan
epidural analjeziden ve opioidlerden iistiindiir.”
Ayni sekilde, kas giigsiizliikleri yapan ve mobilizas-
yonda gecikmeyle derin ven trombozuna neden ola-
bilen periferik femoral blok analjeziden de iistiinlii-
gii gosterilmistir.” Bizim bu ¢alismamizdaki higbir
hastada derin ven trombozu gelismedi.

Kokteyl i¢inde olan epinefrin, analjezi siiresini artir-
dig1 ve konforlu bir siire¢ gecirdigi, kan damarlarin-
da vazokontriksiyon ile kanamanin da azaldig1 goz-
lenmistir. Tramadol, opioid reseptorlerine etki ede-
rek agri sinyal iletimine etki eder, sefuroksimin ise
postoperatif enfeksiyon oranini azaltmasi hedeflen-
mistir.” Metilprednizolon, prostaglandinlerin vazodi-
ladator etkisini inhibe ederek proinflamatuar tepkiyi
inhibe eder.** Multiodak kokteyl enjeksiyon igerikle-
rinden olan bupivakainin ise, uzun etkili olmasindan
da dolayi, opioid kullanimini azalttigt ve siirecin
daha konforlu oldugu goriilmiistiir. Multiodak kok-
teyl karisiminin, bu etkilerinden dolayi, hastanede
kalig siirelerinde azalma, postop agrida azalma, has-
tane enfeksiyon oraninda azalma, yeterli mobilizas-
yon oldugu goriilmiistiir.*®

Postoperatif analjezi yonetimi, yeterli ve erken mo-
bilizasyona izin veren konforlu bir siire¢ gecirmesini
saglayan bir sistematik i¢inde olmalidir. Taburculuk
esnasinda, yiriime mesafesini artirict telkinlerde
bulunmak énemlidir.'® Bizde uyguladigimiz multio-
dak enjeksiyon ile postoperatif erken rehabilitasyonu
daha az agri ile gergeklestirebildik.

Kisa takip siiresi ve sonuglart karsilastirmak igin
kontrol grubunun olmamasi bu g¢alismanin eksik
yonleridir. Uzun vadeli sonuglarin degerlendirilmesi,
bilesenlerin ayr1 ayr1 analiz edilmesi ve bunlarin
faydalarinin ve komplikasyonlarimin daha detayl

Tablo 4. Yas, cinsiyet ve diyabetes mellitus ile VAS degerleri arasindaki iliski.

24, saatteki VAS P
Yas >65 2,6x1,4 0,692
<65 2,4+1,6
Cinsiyet Kadin 2,5+1,5 0,543
Erkek 2,2+1.8
Diyabetes Mellitus Var 2,4+1,6 0,714
Yok 2,3+1,7

Ort: Ortalama; SD: Standart deviasyon

140



Arastirma Makalesi (Research Article)

analiz edilmesi gereklidir.

Sonug¢ olarak multiodak kokteyl enjeksiyonu opiod
kullanim ihtiyacini azalttig1 i¢in opiode bagli kom-
pilkasyonlar1 azaltir, sinir bloklarindaki gelisebile-
cek olan sinir hasari, kas kontrolii azalmasi, kanama
gibi komplikasyonlar1 ortadan kaldirir. Ayrica posto-
peratif lokal intra-artikiiler infiltrasyon analjezide
uygulanan ek katater uygulama islemine gerek du-
yulmamas1 avantaj sunar. Basit bir sekilde uygulana-
bilmesi, giivenli olmasi, postoperatif kanama mikta-
rin1 azaltmasi, erken donemdeki rehabilitsayonu
kolaylastirmasi, cerrahi islemin komplikasyonarini
azaltmasi, hasta memnuniyetini arttirmasi, postope-
ratif agrinin gideriminde etkin olmasi, mortalite ve
morbidite oranlarini azaltmasi 6zelligi nedeni ile
etkili analjezi kontrol disiplini olarak diigiiniilmekte-
dir.

Etik Komite Onayr: Calismamiz Necmettin Er-
bakan Universitesi Meram Tip Fakiiltesi ilag ve
Tibbi Cihaz Disi Arastirmalar Etik Kurul
Baskanhign tarafindan onaylanmistir (Tarih:
17.04.2020, karar no: 2020/2426). Calisma ulus-
lararas1 Helsinki Deklerasyonuna uygun
yuratilmistiir.

Cikar Catismasi: Yazarlar ¢ikar catismasi bildir-
memislerdir.

Yazar Katkilari: Fikir/Tasarim: ZS, AK; Veri
Toplama/ Isleme: ZS; Analiz/Yorum: ZS, AK;
Yaziy1 Yazma: ZS, AK; Elestirel Inceleme/
Revizyon: Z5, AK.
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(074

Amag: Bu calismada amiodaron’un sebep oldugu akci-
ger hasarinda beyaz lahananin koruyucu etkileri arastiril-
migtir.

Materyal ve Metot: Bu c¢alismada, siganlar 4 gruba
ayrilmistir. Kontrol grup: dokunulmamis siganlar, WCAE
grup, siganlara 7 giin 500 mg/kg beyaz lahana ekstrakti
verildi; AMD grup, siganlara 7 giin 100 mg/kg amiodaron
(AMD) verildi; AMD+WCAE grup, siganlara ayn1 dozlar-
da beyaz lahana ekstrakt: ve AMD verildi.

Bulgular: AMD+WCAE grubunda, beyaz lahana ekst-
rakt1 tedavisi interstisyal 6dem ve konjesyonun azalmasi-
na, alveolar yapilarda iyilesme ve bunun yani sira paran-
kimdeki enflamatuvar hiicre infiltrasyonun gerilemesine
sebep olmustur. Ek olarak, AMD+WCAE grubunda pa-
rankimde kollajen liflerinin birikmesinde dnemli derecede
bir azalma goriilmiistiir. Akcigerdeki glutatyon seviyesi,
total antioksidan kapasitesi ve glutatyon-S-transferaz,
paraoksonaz and karbonik anhidraz aktiviteleri azalirken,
lipit peroksidasyon, ileri okside protein iriinleri, total
oksidan durumu, reaktif oksijen tiirleri, oksidatif stres
indeksi, nitrik oksit ve hidroksiprolin seviyeleri, katalaz,
stiperoksit dismutaz, glutatyon peroksidaz, glutatyon re-
diiktaz, laktat dehidrogenaz and ksantin oksidaz aktivitele-
ri AMD grubunda artmisgtir. Beyaz lahana ekstrakti tedavi-
si AMD’un neden oldugu bu seviyeleri ve aktiviteleri
tersine gevirmistir.

Sonug: Beyaz lahana ekstraktinin amiodaron’un sebep
oldugu akciger hasarini azaltabilecegi sonucuna varabili-
riz.

Anahtar Kelimeler: Akciger, amiodaron, beyaz lahana
ekstrakti, oksidatif stres

ABSTRACT

Objective: It was intended to study the protective roles
of white cabbage on amiodarone induced lung damage.
Materials and Methods: Rats were distributed into 4
groups, Control group, intact animals; WCAE group, ani-
mals given white cabbage extract (WCAE, 500 mg/kg) for
7 days; AMD group, animals administered amiodarone
(AMD, 100 mg/kg) for 7 days; AMD+WCAE group, ani-
mals given white cabbage extract and amiodarone at the
same dose.

Results: White cabbage extract treatment in
AMD+WCAE group showed reduced interstitial edema
and congestion, an improvement in alveolar structures
besides regression of inflammatory cell infiltration in lung
parenchyma. Moreover, a prominent reduction in the
amount of collagen fibers deposition in the parenchyma
was seen in AMD+WCAE group. Lung levels of glutathi-
one and total antioxidant capacity and activities of gluta-
thione-S-transferase, paraoxonase and carbonic anhydrase
were decreased while the activities of lipid peroxidation,
advanced oxidized protein products, total oxidant status,
reactive oxygen species, oxidative stress index, nitric ox-
ide and hydroxy proline levels, catalase, superoxide dis-
mutase, glutathione peroxidase, glutathione reductase,
lactate dehydrogenase and xanthine oxidase were in-
creased in AMD group. Administration of white cabbage
extract reversed these levels and activities in AMD group.
Conclusion: In conclusion, white cabbage extract can
ameliorate amiodarone induced lung damage.

Keywords: Amiodarone, lung, oxidative stress, white
cabbage extract
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INTRODUCTION

Amiodarone (AMD) is a class III antiarrhythmic
drug and due to its iodine containing structure,
AMD has a tendency to accumulate in lungs and
thyroid gland, leading to the dysfunction of the in-
volved organs.'

Clinically, amiodarone related lung damage is a well
-known cause of severe pulmonary fibrosis in the
long term, causing a significant mortality and mor-
bidity. It was shown that AMD treatment results in
thickening of alveolar septa with fibrosis, inflamma-
tory cellular infiltration and disruption of the alveo-
lar epithelium. AMD related lung damage is shown
to be secondary to multifunctional etiologies like
hypersensitivity, direct toxic action and increased
oxidative stress.”

Limiting the oxidative stress related to AMD expo-
sure in the lung tissue via antioxidant agents could
be a reasonable approach for preventing the lung
damage. For this purpose, substances with proven
the antioxidant action like fish oil, L-carnitine and
alpha lipoic acid and so forth have been shown to
limit the tissue damage related to AMD. >

Brassica vegetables (including cabbage, cauliflower
and broccoli) are reported to have a high concentra-
tion of antioxidant compounds, such as phenols and
flavonoids.® The use of white cabbage was shown to
tackle the oxidative damage and induces a protective
action against endothelial, cardiac, hepatic and renal
injury in several studies.’

Herein, we aimed to investigate the alterations in
biochemical markers of oxidative stress and mor-
phology related to AMD treatment in lungs and to
study the effect of white cabbage extract (WCAE)
on AMD related lung damage in rats.

MATERIALS AND METHODS

Ethics Committee Approval: In this study, female
Sprague Dawley rats (8-12 weeks old, 300-350 g)
were obtained from the Marmara University Faculty
of Medicine Animal Laboratory. All procedures
were performed according to the Guide for the Care
and Use of Laboratory Animals. Experimental pro-
tocols were approved by the Institutional Animal
Care and Use Committee of the University (Date:
26.11.2014, decision no:71.2014mar) and followed
the Institutional Animal Care and Use Committee of
Marmara University.

Experimental Design: Animals were distributed
into 4 groups, each group consists of 5 animals.
Control group , intact animals; WCAE group, ani-
mals given WCAE (500 mg/kg) for 7 days; AMD
group, animals administered AMD (100 mg/kg) for
7 days, AMD+WCAE group, animals given WCAE
and AMD at the same dose. In all groups, WCAE
and AMD were given by gavage technique. In

Esin Ak ve ark.

AMD+WCAE group, WCAE was applied one hour
prior to AMD. After sacrification on day 8, the lung
tissues were taken for both histological and bio-
chemical analysis.

Preparation of White Cabbage Aqueous Extract
(WCAE): The white cabbage leaves were obtained
from local markets of Istanbul, Turkey. The leaves
were washed carefully with distilled water and then
dried at room temperature. After they were dried, the
leaves (100 g) were extracted by adding distilled
water (1000 mL) and boiled for 8 hours. At the end
of the process, the extract filtered and lyophilized.
The lyophilized extract was freshly dissolved in dis-
tilled water and the applied to the animals for 7
days.

Biochemical Analyses: Lung tissues were homoge-
nized by using 0.9% NaCl to make up (10%, w/v)
homogenates. The preparates were centrifuged at +4
°C and 10000 x g for 10 minutes. The supernatants
were collected for determining biochemical parame-
ters as described previously in our study®'’; reduced
glutathione (GSH), lipid peroxidation (LPO), ad-
vanced oxidized protein products (AOPP), hydroxy
proline (HP), catalase (CAT), carbonic anhydrase
(CA), glutathione peroxidase (GPx), glutathione
reductase (GR), glutathione-S-transferase (GST),
total antioxidant capacity (TAC), total oxidant status
(TOS), reactive oxygen species (ROS), oxidative
stress index (OSI), nitric oxide (NO), xanthine oxi-
dase (XO), lactate dehydrogenase (LDH) superoxide
dismutase (SOD), paraoxonase (PON) and lung pro-
tein levels were determined.

Histological Analyses: F or light microscopic inves-
tigations, after fixing in 10% neutral buffered for-
maldehyde, lung samples were processed routinely
before embedding in paraffin. Paraffin sections (5-
um-thick) were stained with hematoxylin and eosin
(HE) for morphologic evaluation and Masson's tri-
chrome for detection of collagen fibers. Sections
were investigated by a photomicroscope (Olympus
BX51, Tokyo, Japan) and photographed with a cam-
era (Olympus DP72, Tokyo, Japan). Histopathologi-
cal damage scoring was done at least five micro-
scopic areas for each sample on the basis of follow-
ing criteria: vascular congestion, interstitial edema,
inflammatory cell infiltration and alveolar structural
disturbance. Each criterion was semiquantitatively
scored as 0: normal, 1: mild, 2: moderate and 3: se-
vere damage. The maximum score was 12. To cal-
culate the percentage of the mean area of collagen
fiber deposition, 5 images from 5 non-overlapping
areas in each lung sample were used and quantita-
tion was done by image analysis software (Image J,
v.2.1, NIH, USA).

Statistical Analyses: All analysis was done via
GraphPad Prism 6.0 (GraphPad Software, San Die-
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go, California, USA). The values were given as
means *+ standard deviation (SD). The data were
evaluated using an unpaired t-test and analysis of
variance (ANOVA) followed by Tukey’s multiple
comparison tests. A P value less than 0.05 was re-
garded statistically significant.

RESULTS

Administration of WCAE significantly decreased
GSH levels and increased AOPP levels in control
group (p<0.05, Figure 1). Administration of AMD
significantly decreased GSH levels (p<0.001, Figure
1) and increased LPO, AOPP and HP levels in con-
trol group in a significant manner, respectively
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(p<0.001; p<0.0001; p<0.05, Figure 1). WCAE re-
versed these levels in AMD group as statistically
significant, respectively (p<0.0001; p<0.05; p<0.001,
Figure 1).

WCAE increased GPx activity in control group sig-
nificantly (p<0.05, Figure 2). CAT, SOD, GPx and
GR activities were increased, and GST activity was
decreased after AMD administration in control group
in a significant manner, respectively (p<0.01;
p<0.001; p<0.0001, Figure 2). In AMD+WCAE
group, all the activities given in this figure were re-
versed significantly when we compared to AMD
group, respectively (p<0.05; p<0.01; p<0.0001, Fig-
ure 2).

LPO
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Figure 1. Comparison of biochemical markers in experimental groups. The lung GSH (1A), LPO (1B), AOPP (1C)
and HP (1D) levels of experimental groups; *: P<0.05 vs control group; ®: P<0.001 vs control group; : P<0.0001 vs AMD group; % P<0.05
vs AMD group; ®: P<0.0001 vs control group; ": P<0.001 vs AMD group.
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Figure 2. Comparison of biochemical markers in experimental groups. The lung CAT (2A), SOD (2B), GPx (2C),
GR (2D) and GST (2E) activities of experimental groups; * P<0.01 vs control group; ° P<0.05 vs AMD group; % P<0.001 vs control
group; % P<0.01 vs AMD group; °: P<0.05 vs control group; : P<0.0001 vs AMD group; & P<0.0001 vs control group.
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Diminished TAC and elevated TOS, ROS and OSI
levels were determined in AMD group as compared
to control group and the alterations in these levels
were in a significant manner, respectively (p<0.01;
p<0.0001; p<0.05, Figure 3). Administration of
WCAE to AMD group significantly reversed these
levels, respectively (p<0.01; p<0.05; p<0.0001,
p<0.001, Figure 3).
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AMD treatment increased NO levels, XO and LDH
activities but decreased PON and CA activities in
control group as statistically significant, respectively
(p< 0.05; p< 0.0001; p< 0.01, Figure 4). WCAE sig-
nificantly reversed all the parameters in AMD group
which were mentioned in Figure 4, respectively (p<
0.01; <0.0001; p< 0.05; p<0.001).
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Figure 3. Comparison of biochemical markers in experimental groups. The lung TAC (3A), TOS (3B); ROS (3C)
and OSI (3D) levels of experimental groups; * P<0.01 vs control group; *: P<0.01 vs AMD group; ° P<0.0001 vs control group; %: P<0.05
vs AMD group; ¢ P<0.05 vs control group; : P<0.0001 vs AMD group; & P<0.001 vs AMD group.
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Figure 4. Comparison of biochemical markers in experimental groups. The lung NO levels (4A), XO (4B), PON
(4C), CA (4D) and LDH (4E) activities of experimental groups; *: P < 0.05 vs control; °: P < 0.01 vs AMD group; ©: P < 0.0001 vs control
group; % P <0.0001 vs AMD group; % P < 0.01 vs control group; : P < 0.05 vs AMD group; & P < 0.001 vs AMD group.
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Lung tissues of control and WCAE groups showed a
regular parenchyma morphology including alveoli
and interstitium, whereas AMD treatment caused
severe interstitial edema with vascular congestion,
degenerated alveolar structures and moderate inflam-
matory cells infiltration mainly lymphocytes in the
lung parenchyma. AMD+WCAE group showed re-
duced interstitial edema and congestion, an improve-
ment in alveolar structures besides regression of in-
flammatory cell infiltration in lung parenchyma.
Higher histopathological damage score of lung tissue
in AMD group were significantly reduced by treat-
ment with WCAE (p < 0.001; Fig. 5).

In control and WCAE groups, collagen fibers were
regularly distributed in lung parenchyma, however
prominently increased collagen fiber accumulation
was detected in the inter-alveolar septa, around bron-
chioles and blood wvessels in AMD group.
AMD+WCAE group showed a reversal of the in-
creased amount of collagen fiber accumulation seen
in AMD group. The increased percentage of the
mean area of collagen fiber accumulation in AMD
group was significantly reduced by treatment with
WCAE (p <0.01; Figure 5).

Esin Ak ve ark.

DISCUSSION AND CONCLUSION

Amiodarone is described as having amphiphilic
character with its benzofuran ring and N-
diethylamino side chain part.'' Although these parts
lead to AMD to be physiologically more active,
AMD starts an unwanted accumulation by using
these parts for both the entrance into cell and exodus
throughout the cell. The accumulated AMD inhibits
phospholipid metabolism by blocking lysosomal
phospholipase. '

Lung GSH status has been declared as an indicator
for an effective pulmonary response’ and besides,
AMD has been reported as being transformed to
quinone reactives which are tended to bind GSH."
Taylor et al.'* emphasizes the possibility of oxidant
sourced damage of AMD by triggering the for-
mation of malondialdehyde products associated with
LPO levels. AOPP is a marker for non-enzymatic
protein oxidation especially due to increased reac-
tive oxygen species (ROS) levels."> Elevations at
these altered levels may not be alone enough to de-
scribe ROS-related AMD toxicity, but also HP. Be-
cause the alterations in cellular protein levels may
affect lung collagen deposition which can be meas-
ured for evaluation of HP.* Al-Shammari et al. re-

Histopathological score

Mean area % of collagen fibers

Figure 5: Histological findings of lung tissue in experimental groups. Representative photomicrographs of lung tissue
(A-H): Regular lung parenchyma morphology in control (A) and WCAE (B) groups; Severe interstitial edema with vascular congestion (*)
which causes the decrease in alveolar space (arrowheads), distended alveolar walls (arrows) and moderate perivascular and peribronchio-
lar lymphocyte infiltration (**-inset) in AMD group (C); Regression of inflammatory cell infiltration (**) and regular alveolar morphology
(arrows) in AMD+WCAE group (D); Regular distribution of collagen fibers in control (E) and WCAE (F) groups; A prominent increase in
the collagen fibers accumulation in the inter-alveolar septa, around bronchioles and blood vessels (¥*) in AMD group (G); A marked re-
duction in the collagen fiber accumulation in the inter-alveolar septa, around bronchioles and blood vessels (**) in AMD+WCAE group
(H); HE stain (A-D) and Masson's trichrome stain (E-H); The graph of histopathologic damage score (I) and the percentage of the mean
area of collagen fiber deposition (J) of lung tissue; *: P<0.001 vs control; ®: P<0.001 vs WCAE group; % P<0.001 vs AMD group (I). *
P<0.001 vs control; ®: P<0.01 vs WCAE group; % P<0.01 vs AMD group ().
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ported an elevation of HP levels of AMD induced
lung injury in rats. Our results for GSH, LPO and
HP are in accordance with other publications.>*'*!
Turkyilmaz and Yanardag'’ reported that AMD in-
duced hepatotoxicity resulted an elevation of car-
bonylated protein product and we observed an eleva-
tion in AOPP levels of AMD treated rats with the
same logic. In our study, we determined diminished
GSH and increased levels of LPO, AOPP and HP in
lung tissue of AMD administered rats. The sulfur-
containing compounds are very effective on Brassica
species and they are known as having organic poly
sulfur compounds which contain highly reactive
sulfur atoms while they are in a reduced position.
This property explains their antioxidant ability.'®
Moreover, one of the other Brassica species, red
cabbage, has been declared as having preventive
effect on LPO and protein structure alteration on
chemical induced damage.'” Ibrahim Fouad and
Mousa* indicated the importance of alpha lipoic acid
as having sulfur moiety in its structure and protec-
tive effect on AMD-induced pulmonary fibrosis.
Based on these approaches and information, we can
say that WCAE increased GSH levels and decreased
LPO, AOPP and HP levels probably by its sulfur
ingredients and antioxidant activity.

AMD disrupts the membrane structure by activating
protein C and triggering this molecule as related
oxygen radicals.' In the present study, we got in-
creased activities of SOD, CAT, GPx and GR in
AMD treated lung tissues. This elevation is an indi-
cator for the deleterious effect on mitochondrial pro-
cess of AMD. Besides, GST activity was found to be
decreased as a conclusion of diminished GSH levels,
a substrate for its detoxification activity. We also
approached from another angle as determining de-
creased TAC and increased TOS, ROS and OSI lev-
els produced by AMD. Nicolescu et al.”* showed
that AMD has increased ROS levels in human pe-
ripheral lung epithelial cells. WCAE reversed these
enzymatic alterations and disruption of antioxidant
system. Cabbage includes many vitamins, phenolic
compounds and glucosinolates. These substances are
the main characters which construct the antioxidant
property of this plant.!

Although NO has many stimulating effects in organ-
ism, its excess production leads to react many mole-
cules like superoxide anion and the further products
will be more dangerous by attacking many macro-
molecules.” XO, a key enzyme for purine catabo-
lism, plays an important role for the formation of
uric acid. However uric acid has been reported as
inflammation elevator effect which further causes
cell death.” We determined increased NO levels and
XO activities in AMD treated lung tissues. PON is
one of the important antioxidant enzymes and it is
vulnerable under oxidative circumstances. In addi-
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tion, in lung diseases like chronic obstructive pulmo-
nary disease and related chronic oxidative stress,
PON has been declared as being observed with its
lowered activity.”* AMD decreased PON activity
probably by the reason of its oxidant stimulator ac-
tivity which we mentioned above by explaining the
alterations in antioxidant parameters. Hazineci et
al.® mentioned the ROS-triggering effect of AMD
on heart tissue, and they prevented its ROS trigger-
ing effect on heart tissue by using white cabbage as
considering and proving its antioxidant potential.
Based on this approach, we may assume that the
alteration of NO levels, XO and PON activities as
positively may have been related to the powerful
antioxidant capacity of WCAE.

In this study, AMD inhibited CA in lung tissue.
Kiling et al.”® showed that some cardiovascular ther-
apeutics have inhibited CA isoenzymes. When we
consider the susceptibility of CA to pH alterations,
we may put forward for the inhibitory effect of
AMD on CA by its elevator effect on hydrogen ion
concentration by the rapid entry-exit cycle of AMD
which was explained by Stravitz and Sanyal.”’” AMD
also causes an elevation in LDH activities of lung
tissues. According to one approach by Kim et al.?®
the glucose elevator effect of AMD has been men-
tioned and this situation has also been related to its
disrupting effect on mitochondrial dysfunction
which could explain the reason of LDH elevation
by AMD. According to the study of Turkyilmaz and
Yanardag'’ on AMD induced hepatotoxicity, vita-
min U have diminished LDH activity by scavenging
the radicals produced by AMD. So, we may assume
that WCAE may have reversed the CA and LDH
activities by its antioxidant composition.
Al-Shammari et al” revealed that AMD induced lung
damage becomes histologically evident as early as
one week after exposure with vascular congestion,
interstitial capillary dilation with lymphocyte infil-
tration. They also found that the severity of lung
damage is correlated to the duration of exposure. In
an experimental study by Gado et al’, lung damage
was established via a 10 day course of AMD appli-
cation and they showed that L-carnitine could ame-
liorate lung dysfunction related to AMD via a mech-
anism which involves the production of NO rather
than lipid peroxidation. Similar to these results, we
observed severe interstitial edema with vascular con-
gestion, degenerated alveolar structures and moder-
ate inflammatory cells infiltration mainly lympho-
cytes in the lung parenchyma after 1 week of AMD
application. Concurrent treatment with WCAE pre-
vented the lung damage in rats exposed to AMD,
probably through its antioxidant potential. Another
important issue with AMD treatment is collagen
deposition in the lung tissue, eventually leading the
development of pulmonary fibrosis. In a study by
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Fouad and Mousa*, administration of AMD causes
significant increases in the lung HP and collagen
contents. In the same study, they showed that the use
of an antioxidant agent, alpha lipoic acid, could re-
verse the oxidative stress, fibrosis, and inflammation
parameters. In accordance with their results, we
found that treatment with WCAE ameliorated the
collagen deposition and increased HP content in-
duced by AMD application.

In conclusion, AMD induced lung damage continues
to be an important health issue in patients exposed to
the agent. Due to its powerful antioxidant capacity,
WCAE might have a protective role in amelioration
of AMD induced lung damage.
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(074

Yeni Koronaviriis Hastaligi’nin (COVID-19) ¢ok g¢esitli
komplikasyonlar1 olmakla birlikte, bunlardan en az
goriilenlerden biri de pndmomediastinumdur. Mediasti-
numda serbest hava bulunmasi olarak tanimlanan pnémo-
mediastinumda, klinik olarak nefes darligi, g6giis agris1 ve
cilt alt1 amfizemi izlenir. Biz burada higbir risk faktori
olmadig1 halde COVID-19 ile enfekte bir hastada gelisen
spontan pndmomediastinum vakasini sunuyoruz.

Anahtar Kelimeler: Cilt alti amfizemi, corona viris,
pnoémomediastinum

ABSTRACT

Although the new coronavirus disease (COVID-19) has a
wide variety of complications, one of the least common of
these is pneumomediastinum. In pneumomediastinum,
which is defined as the presence of free air in the medias-
tinum, clinically dyspnea, chest pain and subcutaneous
emphysema are observed. Here, we present a case of
spontaneous pneumomediastinum in a patient infected
with COVID-19 without any risk factors.

Keywords: Corona virus, pneumomediastinum, subcu-
taneous emphysema
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GIRIS

Yeni koronaviriis hastaligt (COVID-19), siddetli
akut solunum yolu sendromu koronaviriisii 2 (SARS
-CoV-2) ad1 verilen yeni bir viriisiin neden oldugu
hastaliktir. COVID-19’un en yaygin semptomlari;
ates, kuru oksiiriik, tat ve koku kaybi, burun tikanik-
lig1, bogaz agrisi, bas agrisi, kas veya eklem agrisi
ve yorgunluktur.' Hastalarm %80’i hastanede teda-
viye ihtiya¢ duymadan iyilesir, yaklagik %15°1 ciddi
bir sekilde hastalanir ve hastane yatisi gerektirir, %5
kadar1 ise yogun bakima ihtiyag duyar. Oliime yol
acan komplikasyonlar arasinda, agir akciger tutulu-
muna bagli solunum yetmezIligi, tromboembolizm ve
¢oklu organ yetmezligi yer alir. 60 yas istii kisiler
ve yliksek tansiyon, kalp ve akciger sorunlari, diya-
bet, obezite, kanser gibi altta yatan tibbi sorunlari

olanlarin, ciddi hastaliga yakalanma riski daha yiik-
sektir.' Bununla birlikte, hangi yasta olursa olsun
herkes COVID-19’a yakalanip ciddi bir sekilde has-
talanabilir.

Pnomomediastinum, mediasten de serbest hava bu-
lunmasidir.”  Pnémomediastinumun  etiyolojisinde
birgok faktdr rol oynamakla birlikte olusum tipine
gore primer ve sekonder olmak iizere iki gruba ayri-
lir. Pnoémomediastinum genellikle solunum veya
sindirim sistemi organ perforasyonuna baglidir. Pri-
mer spontan mediastinum ise periferik alveol riiptii-
riiniin sebep oldugu nadir goriilen benign bir hasta-
liktir.”

Pnémomediastinumun tanisinda, nefes darligi, gogiis
agris1 ve cilt alti1 amfizem semptomlarimin igiiniin
olmasi 6nemlidir.’ En sik bulgusu cilt alti amfizemi
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iken, tipik bulgusu ise gogiis 6n kisminda oskiiltas-
yon aninda kalp tepe atimiyla es zamanli olarak du-
yulan ¢itirts sesidir.*

OLGU SUNUMU

Etik Komite Onayi: Caligmamiz olgu sunumu oldu-
gu icin etik kurul onayr gerekmemektedir. Hastaya
bilgilendirilmis goniillii olur/onam formu imzalatil-
mistir.

40 yasinda, daha onceden higbir hastaligi olmayan
erkek hasta, 3 giindiir baslayan oksiiriik, halsizlik,
ates ve son 1 giindiir baslayan nefes darlig1 sikaye-
tiyle miiracaat etti. Hastamn atesi 36°C, Nabzi 99/
dk, solunum sayist 26/dk, tansiyon arteriyeli 110/70
mmHg, oksijen saturasyonu %88 (oda havasinda)ve
%093 (21t/dk oksijen alirken) olarak dl¢iildii.

Fizik muayenesinde; genel durumu orta, suur agik
koopere ve oryente, dispneik ve takipneik goriiniim-
deydi. Dinlemekle solunum sesleri kabaydi.
Laboratuar incelemelerinde; hemoglobin: 14.1 g/dL,
hematokrit: %42.6, 16kosit: 12700 K/uL, lenfosit:
634 (%4.98), C reaktif protein: 114 mg/L, prokalsi-
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tonin: 0.319 ng/ml, interlokin-6: 15.08 pg/ml, laktat
dehidrogenaz: 694 U/L, ferritin: 2190 pg/L, D-
dimer: 502 ugFEU/L olarak 6l¢iildii.

Hastanin ¢ekilen toraks bilgisayarli tomografisinde
(BT), bilateral parankimal yamasal buzlu cam alan-
lar1 mevcuttu (Sekil 1). Hastada viral pnémoni diisii-
niilerek COVID-19 PCR testi istendi ve klinigimize
yatirilarak tedavisi baglandi.

Hastada tedavinin dordiincii giiniinde aniden gogiis
agrist ve nefes darliginda artma sikayeti bagladi.
Fizik muayenesinde daha 6nceden olmayan, boyun
ve gdgiis on kisminda palpasyonla krepitasyon tespit
edildi. Dinlemekle gogiis 6n kisminda, kalp tepe
atimiyla es zamanli ¢itirt1 sesi vardi. Cekilen akciger
grafisinde, boyunda ve supraklavikiiler bolgede cilt
alt1 amfizemine bagli hava golgeleri gozlendi (Sekil
2).

Hastanin yeni toraks BT goriintiileri alindi. Gogiis
duvarini c¢evreleyen yaygin gaz koleksiyonlar1 (cilt
altt amfizemi) ve pndmomediastinum izlendi (Sekil
3).

Sekil 1. Toraks BT de bilateral yamasal buzlu cam alanlari.
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COVID-19 PCR testi pozitif sonuglanan hastaya,
Favipravir tedavisi 5 giin, Enoksaparin Sodyum
2x4000 IU 10 giin, Deksametazon 16 mg 10 giin,
Famotidin 10 giin, Moxifloxasin IV 5 giin, Anakinra
1.glin 4x100 mg, 2.giin 3x100 mg, 3. giin 2x100 mg
ve izleyen 4 giin 1x100 mg olacak sekilde toplam 7
giin siireyle verildi. Ayrica hastaya rezervuarli mas-

R
PA

Canatan Tasdemir ve ark. (et al.)

ke ile oksijen tedavisi uygulandi. Yiiksek akimli
oksijen ihtiyaci olmadi. Hastanin giinliik PA akciger
grafisi ile takibi yapildi, tedavinin onuncu giiniinde
cilt alti amfizemine bagli krepitasyonlar tamamen
kayboldu. Cekilen akciger grafisinde cilt alt1 amfize-
mine bagli hava imajlar1 kaybolmustu (Sekil 4). Has-

o

S e

Sekil 2. Akciger grafisinde boyun ve supraklavikiiler bolgelerde cilt alt1 amfizemi ile uyum-

lu hava dansiteleri.

Sekil 3. Toraks BT de mediastinal ve cilt alt1 hava golgeleri.
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tanin saturasyonu 2 1t/dk oksijen alirken %95, oksi-
jensiz ve hafif efor sonrasi ise % 92 idi.

Genel durumu diizelen hasta oksijensiz olarak tabur-
cu edildi.

TARTISMA VE SONUC

COVID-19 ‘un cesitli komplikasyonlar1 arasinda
nadir de olsa pndmotoraks ve pndmomediastinum
yer almaktadir. COVID-19 da spontan pndmomedi-
astinumun bildiren ¢ok az sayida rapor vardir. Ugpi-
nar ve ark. bagvurusunda spontan pneumotoraks ve
pneumomediastinumun birlikte oldugu bir COVID-
19 vakasi bildirmislerdir.® Shan ve ark. bagvurusun-
da cilt alt1 amfizemi, pndmotoraks ve pndmomedias-
tinumun birlikte oldugu bir COVID-19 vakas: bildir-
mislerdir.” Yapilan ¢ok merkezli retrospektif bir
vaka serisinde 16 merkezden 71 COVID-19 isbat-
lanmis hastanin, 54’{inde pnémotoraks, 6’sinda pno-
motoraks ve pndmomediastinum birlikteligi, 11’inde
pnémomediastinum bildirilmistir.® Pnémotoraks ve
pnémomediastinum, spontan olarak COVID-19 has-
talarinda nadiren goriilebilmekle birlikte, daha sik
olarak invaziv pozitif basingli ventilasyonun bir
komplikasyonu olarak goriilebilmektedir.” Pnémo-
mediastinum tanisinda radyolojik inceleme Onemli
yere sahiptir. Genellikle PA Akciger grafisi ve To-
raks BT de cilt alt1 amfizemi ayirt edilebilir. Bu ne-
denle ani klinik kdtiilesme olan hastalarda kontrol
akciger grafisi ¢ekilmelidir.
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Pnomomediastinumun olusum mekanizmast heniiz
tam olarak bilinmemektedir. Olasi bir agiklama, sid-
detli pndmoninin yaygin alveoler hasara ve yirtilma-
ya neden olarak, mediastinal bosluga ve subkutan
amfizeme ilerleyebilen interstisyel amfizeme yol
actyor olmasidir. Ciddi solunum ve dolasim bozuk-
luguna yol agma potansiyeline sahip bir durum olsa
da, genellikle kendi kendini sinirlayan bir hastaliktir.
Buna ragmen, 6zellikle mekanik ventilator altindaki
hastalarda  tedavi  yoOnetimine  degisiklikler
(voliitravmay1 Onlemek i¢in yiiksek ekspiratuar ba-
singlardan kacinmak gibi) gerektirir. Ilaveten orta
agir akciger tutulumuna bagli smirlt solunum fonksi-
yonlart olan hastalarda Sliimciil bir komplikasyon
olabilmektedir."’

Sonug olarak pnomomediastinum COVID-19’un bir
komplikasyonu olarak goriilebilir. Ani olarak satu-
rasyon diigiikliigiiniin, nefes darliginin, gégiis agrisi-
nin basladigit COVID-19 hastalarinda, cilt alt1 amfi-
zemi varligina da bakilmali, palpasyonla krepitasyon
olmasi pnoémomediastinumu disiindiirmelidir. Bdyle
hastalarda invaziv basingl ventilasyon dncesi toraks
goriintiilemesi tekrarlanarak tani1 dogrulanmalidir.

Etik Komite Onayr: Calismamiz olgu sunumu ol-
dugu i¢in etik kurul onay1 gerekmemektedir. Hasta-
ya bilgilendirilmis goniillii olur/onam formu imzala-
tilmugtir.

Cikar Catismasi: Yazarlar ¢ikar ¢atigmasi bildirme-

Sekil 4. Tedavi sonrasi ¢ekilen Akciger grafisi.
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miglerdir.

Yazar Katkilari: Vaka izlemi-CT, YA, HD; Veri
toplanmasi ve islenmesi-CT; Yaziy1 yazan-CT.
Hakem Degerlendirmesi: D1g bagimsiz.

Finansal Destek: Yok
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Malezya'da aborjinler arasinda en sik goriilen hastalik
parazit enfeksiyonudur. Bu olay, aborjinler arasinda diisiik
saglik okuryazarlign ile iliskilidir. Bununla birlikte,
Malezya'daki aborjinler arasinda saglik okuryazarligi
acikliklar ile ilgili az sayida ¢alisma bulunmaktadir. Bu
calismada, Arksey ve O’Malley bes asamali cerceve
kullanilarak  bir kapsam incelemesi kullanilmistir.
2010'dan 2019'a kadar ilgili ¢alismalari bulmak i¢in ii¢
¢evrimi¢i veritabant SCOPUS, SCIENCE DIRECT VE
PUBMED kullanildi. Arama stratejisi taranan 481 caligma
belirledi ve yalnizca 13 uygun tam metin ¢aligma segildi.
Mevcut inceleme, Malezya'daki aborjinler arasindaki
saglik okuryazarligi agikliklarina kapsamli bir genel bakis
sunmaktadir. Aborjin arasindaki dort saglik okuryazarlig
acikligi, listelenen 13 caligmadan tespit edilmistir: hijyen,
tesis, egitim ve uygulama. Inceleme, kontrol &nleminin
yeniden degerlendirilmesini ve uygun egitim yoluyla
sagligin tesviki, iyilestirilmis tesisler, yoksullugu azaltma
programlart ve kitlesel dlgekte kurtlari yok etme uygula-
mast gibi uzun vadeli miidahaleler 6nermektedir.

Anahtar Kelimeler: Aborjinler, saglik okuryazarhgs,
saglik egitimi

ABSTRACT

Parasitic infection is the most common disease among abo-
rigine in Malaysia. This incident is associated with low
health literacy among aborigine. However, there are few
studies that are related to health literacy gaps among abo-
rigine in Malaysia. A scoping review was used in this
study by using five stage framework Arksey and O’Malley.
Three online database SCOPUS, SCIENCE DIRECT AND
PUBMED were used to find relevant studies from 2010
until 2019. The search strategy identified 481 screened
studies and only 13 eligible full text studies were chosen.
The current review provides an extensive overview of
health literacy gaps among aborigine in Malaysia. The four
health literacy gaps among aborigine have been identified
from 13 listed studies: hygiene, facility, education and prac-
tice. The review recommends reassessment of control meas-
ure and long term intervention such as health promotion
through proper education, improved facilities, poverty re-
duction programs, and implementing mass-scale deworm-
ing.
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INTRODUCTION

Health literacy is the primary determinant of a per-
son's health and well-being." It is a component of
various literacies listed in health and education, such
as cultural literacy, technology literacy, media litera-
cy, and scientific literacy. Health literacy has three
levels, which are basic or practical (skills of reading
and writing in daily life), communicative or interac-
tional (skills of psychological, cognitive and learn-
ing), and vital (skills of information use and circum-
stances handling) according to past research stud-
ies.” Health literacy studies will produce new recom-
mendations and new information for health care

providers to share with their client.

Few studies provide evidences that parasitic infec-
tions are health recurrent issue among aborigine.’
According to reports, the total prevalence of STH
(Soil Transmitted Helmints) in Malaysia is 72.7 %,
with the dominant infection being 7. trichiura being
58.4 %, followed by A.lumbricoides being 45.5 %
and the least infection being 23.1 % hookworm.*
Strategies of control of parasitic infection may vary
based on locality or suitability either chemical ap-
proaches such as drugs,” non-chemical approaches
such as hygiene practices,’ or biological — bio con-
trol.”
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The success of the parasitic control depends on the
management of parasitic control programs and coop-
eration given by aborigine.”

Aborigine or indigenous peoples are individuals
with special cultures, systems of understanding and
beliefs. Indigenous peoples also have much in com-
mon with other marginalized segments of society,
such as lack of political representation and participa-
tion, economic marginalization and deprivation, lack
of access to social services and discrimination.” Sev-
eral studies have shown that chronic disease preva-
lence among indigenous peoples throughout the
world is disturbingly high.'® The aborigine in Penin-
sular Malaysia has a lower health ranking than the
general population in terms of wellbeing.’

Poor hygiene is one of the factors contributing to the
parasite or bacterial infection. It is vital to avoid
environmental-personal hygiene from infection. In-
fections with parasites can be prevented by improv-
ing supply systems, sanitation, hygiene, especially
among aborigine.' Infections with parasites can be
infected by a variety of sources. One of the primary
sources of infection is faecal-oral transmission.'
There are two forms of direct and indirect transmis-
sion. Direct transmission is the transmission of fae-
cal-oral or from human to human or animal to hu-
man. Transmission through contaminated food caus-
es infection indirectly. Poor hygiene, lack of clean
water sources, and no hand washing, bathing, or hair
washing exacerbate the situation. This problem can
lead to parasitic infections such as head lice infec-
tions.

Another issue that will lead to parasite infection is a
lack of knowledge among aborigines. Some aborigi-
nes are unaware of the infection that is afflicting
them. The most parasitic infection affecting aborigi-
nes is soil-borne helminth (STH) infections consist-
ing of Ascaris lumbricoides, Trichuris trichiura and
hookworm infections."® Poor aborigine health educa-
tion and awareness make them neglect their polluted
world and their safety.

Based on the author knowledge, there are fewer
studies related to health literacy among aborigine
conducted in Malaysia.

The scoping review aims to identify the health litera-
cy gaps in developing guidelines related to health
literacy towards parasites control among aborigines
throughout the published article. Besides that, the
objective is also to recognize recommendation prac-
tices in order to control parasitic infection.

MATERIALS AND METHODS

The paper was Editor invited review. Ethics commit-
tee approval is not required.

The scoping review has been used in this study to
identify health literacy gaps among aborigine from
2010 until 2019 publishing papers.

Normalina Alias et al.
According to Craig et al.' stated that there are seven
benefits through scoping review which are (i) pro-
vide indicator of topics for subsequent systemic re-
view; (ii) to examine a broad area of knowledge, and
identify the gaps in the research knowledge/base;
(iii) to clarify and map key concept/definition under-
pinning a research area; (iv) to clarify working defi-
nition and/or the conceptual boundaries of topics; (v)
to report on the types of evidence that are published
in a certain field; (vi) to examine emerging evidence
when it still unclear what other, more specific ques-
tions can be posed and valuably addressed; (vii) to
examine the conduct of research on a certain topic
(to inform the design of future research studies).
The methodological framework by Arksey and
O’Malley has been use as guidance for this study.
The components of the framework are (i) identify
research question, (ii) identify relevant studies, (iii)
studies selection, (iv) charting the data (v) collating,
summarizing and reporting the results. "
Identifying Research Question to be Addressed:
The study's research questions were;
i. What are the health literacy gaps about parasite

control practices among aborigine?
ii. What are the recommended practices towards
parasitic control among aborigine?

Identifying Relevant Studies Related to Research
Question: This study search strategy used electron-
ic database searching of published paper from 2010
until 2019 in SCOPUS, SCIENCE DIRECT AND
PUBMED related to health literacy among aborigine
keywords. All search starts in January 2020 until
March 2020. The studies selections are completed
over 3 months.
Search Strategy: Health literacy* OR Health edu-
cation* AND Aborigine OR Aborigine* AND Ma-
laysia.
Studies Selection to Include in the Review: The
process of study selection was followed Preferred
Reporting of Items for Systematic Reviews and Meta
-analyses (PRISMA). Studies found using keywords
will be screened by title. Any inclusion or exclusion
criteria that do not meet will be rejected. The ab-
stract was read in order to categorize the studies as
relevant, not relevant, or potentially relevant.
Established keywords were used based on previous
research and expert review. Two duplicated articles
were removed at this stage after careful screening.
We will contact the article’s correspondence via e-
mail if there is any confusion or require more clarifi-
cation to ensure that the article is correctly chosen
for review.
Inclusion Criteria: The type of article that is in-
cluded in this study is assessed based on study peri-
od from 2010 until 2019. Only articles from SCO-
PUS, SCIENCE DIRECT AND PUBMED to be
used. Keywords that used are based on research titles
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which were health literacy, health education, and
aborigine. The type of research of the article must be
in quantitative, qualitative or mixed-method study
only. The article chosen must be in the English lan-
guage only. The location study was in Malaysia.
Exclusion criteria: Unrelated to abstract, health
literacy, and non-aborigine and not in Malaysia re-
gion.

Charting the Data of Including Studies: All the
data of the relevant studies are extracted by authors,
including the year of publication, location, study
design or sample size, and outcomes with brief limi-
tation.

Collating, Summarizing and Reporting the Results:
As the study is scoping review, narrative analyses
undertake to summarize the report findings.

Data Abstraction and Analysis: The 13 studies were
reviewed by two trained reviewers independently.
Papers were only considered for review if all of the
reviewers agreed on them. If there was a disagree-
ment, the paper was evaluated by a third reviewer.'®
The findings will be compared, and any discrepan-

Normalina Alias et al.

cies will be forwarded and discussed with the third
reviewer before finalization.

RESULTS

In the discovery process all papers were found using
three online database searches: SCOPUS, PUBMED
AND SCIENCE DIRECT. A total of 481 papers
were found. However, after through screening, 14
articles were selected for this study review. (Figure
1: Process of Literature Search). The study list was
tabulated in Table 1. All articles are considered good
quality after a thorough assessment.

Throughout thorough discussion among the team,
four health literacy gaps among aborigines have
been identified from 14 listed articles: hygiene, fa-
cility, education and practice.

In the study list, heath gaps on education obtained in
thirteen studies, health gaps in facilities obtained in
seven studies, health gaps in hygiene obtained in
twelve studies and health gaps in practice obtained
in ten studies.

Approved keyword

Records identified through
database searching SCOPUS,
PUBMED and
SCIENCEDIRECT (n=481)

Health Literacy
Orang Asli
Health Education
Aborigine

=

/

Duplicates and not
related records
excluded

Criteria

(n=451)

Full text articles assessed for
eligibility (n = 30)

1. Period from 2010 until
2019
2. Quantitative, qualitative

— |

Full text articles exclude,
with reasons

and mix method
research
3. English language
4. Malaysia region

(n=17)

(n=13)

Studies included

Full text articles to
Quality assessment for
exclude (n=0)

—

(n=13)

Studies included

Figure 1. Process of literature search.
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DISCUSSION AND CONCLUSION

According to the World Health Organization,' health
education is any mix of learning opportunities in-
tended to help individuals and societies enhance
their health by improving awareness or changing
attitudes. Health education is a significant compo-
nent of health promotion activities. Health literacy is
the product of good health education, improving the
capacity of individuals to access and use health
knowledge to make informed health choices and
preserve essential health. Education is critical for
these studies because it raises aborigine awareness
about anti-parasitic packages. Based on previous
research, too little is known about the effect of vita-
min A supplements on STH infections."” Vitamin A
deficiency and iron deficiency anemia can have a
community-wide impact on adult work and produc-
tivity, as well as children's development, learning,
and academic performance. Less educated mothers
were more likely to be unaware of good hygienic
practices and health-seeking behaviours."” This
demonstrates that if the level of mothers on hygiene
knowledge is low, the entire family suffers. This is
because parents will set a good example for their
children. Proper education will provide aborigine
with the necessary information about parasite infec-
tion. Families will learn by share basic knowledge
and practice good hygiene internally. Simultaneous-
ly, the proportion of aborigine infected with para-
sites would decrease.

Seven studies shared the same idea that lacking
proper facilities contributes to the health issues
among aborigine in Malaysia.*'**"*2>2% Facilities
are places, amenities, or pieces of equipment that are
available for a specific purpose. The Department of
Orang Asli Development (Malay : Jabatan Kema-
juan Orang Asli) abbreviated JAKOA in Malaysia
has already provided many facilities for the aborigi-
ne population, such as project toilets and clean wa-
ter. However, according to previous research, some
Aborigine villages continue to be underserved in
terms of facilities.'® Ngui et al.'’ stated that the
household-based toilet facilities among these groups
were almost non-existent. Due to poor maintenance,
some aborigines did not use this facility. They have
clear sources of subterranean water-flow pollution."
Review showed that poor environmental sanitation
and poor clean water supply are associated with re-
current STH infection.

Practice refers to the ways in which they demon-
strate their knowledge and attitude through action.”
Ten studies noted on health gaps about proper prac-
tice that contributes to the recurrent infection of
STH among aborigine. ''**'****’ Children of aborig-
ine tended not to wash their hands before and after
feeding. They ate raw foods such as fruit without
washing. *' Walking outside without slippers or
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shoes is another bad habit that needs to be broken.
The shoes are crucial to protect parasitic infection. It
is necessary to change the habitual practice accord-
ingly. In order to prevent parasitic infections, health
care providers must constantly advise parents to
monitor children regularly.

Hygiene is a series of health-care practices per-
formed. Hygiene refers to conditions and activities
that help preserve health and prevent the spread of
diseases.”> Personal hygiene refers to keeping the
body clean. Many people are equal to hygienic
‘cleanliness,’ but hygiene is a broad term. This in-
volves options such as how much to take a bath or
shower, wash hands, cut fingernails and wash cloth-
ing. This also requires a commitment to maintaining
surfaces at home and work, including facilities for
safe and pathogen-free baths. It is frequently stated
that aborigine’s children have poor personal hy-
giene.” As we all know, introducing something for-
eign into the body can endanger our safety. Parasitic
infections are common in children because some of
them do not wash their hands after playing with
sand, and some even eat sand as a result of their play
activities. They are now vulnerable to parasites as a
result of their already weakened systemic immune
system. The review showed that aborigines have a
low standard of proper hygiene. Perhaps due to ha-
bitual life style caused hygiene concern is not their
priority.

Based on the findings, the four elements shall not be
ignored in developing protocol or guidelines in anti-
parasitic infection among aborigines. The four ele-
ments must be integrated and work in synergy to
ensure that the program's outcomes are as efficient
as possible. The review recommends reassessment
of control measure* and long term intervention' to
control parasitic infection. The poverty reduction
program to improve socioeconomic status among
aborigine was a part of long term intervention to
overcome the STH infection.*'>!*?*?" Besides that,
improving proper facilities such as improving sanita-
tion areas and providing clean and safe water also
contributes to the proper strategies of managing par-
asitic infection, 2232628

The establishment of a health promotion campaign
and the implementation of mass-scale deworming
will  accelerate the parasitic control pro-
gramme.*'**>*"* The relevant thirteen studies also
recommend proper health education to aborigi-
nes. '3 19212330 Hyat 7 encourages educating abo-
rigine mother to prevent parasitic infection towards
the children. The review supports health education
on hygiene and daily practices to ensure continuity
of proper and healthy lifestyle.

This scoping review has numerous strengths from
this research. The intensity of this research can be
established by the using several databases using
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SCOPUS, PUBMED and SCIENCEDIRECT to find
studies related to health literacy related to the abo-
rigine. Some researches, including study emphasis
outside of Malaysia and not focused on aborigine
were omitted. All forms of studies such as quantita-
tive, qualitative and mixed-method were included to
skip small related studies.

In conclusion, identifying the contributing critical
health gap element in the development of new health
literacy guidelines is crucial to slow the increase in
the percentage of parasitic infections among aborigi-
nes. Education, facilities, practice, and hygiene are
just a few critical elements that must be prioritized.
There is a limitation of this review which is that
sources are restricted. There is only a range of re-
search papers that are relevant and applicable to this
report.

Future research should use these elements to devel-
op basic guidelines for aborigines that are approach-
able and self-explanatory. This will raise their
awareness of parasite infection by providing proper
guidance and aborigine health education. Further-
more, higher authorities must ensure that these abo-
rigines live a healthy lifestyle and avoid activities
that may result in parasite infection.
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