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Prognostic Value of Metastatic Lymph Node Ratio in Locally Advanced
Breast Cancer

Lokal lleri Meme Kanserinde Metastatik Lenf Nodu Oraninin Prognostic Onemi

Sami BENLI'E, Siileyman Ozkan AKSOY2@, Aliibrahim SEVINC2[H, Merih Giiray DURAK?[,
Serdar SAYDAM?[O

'Mersin University Medical Faculty, Department of Surgery, Division of Oncological Surgery, Mersin/ TURKEY
29 Eylul University Medical Faculty, Deparment of Surgery, Division of Breast Surgery, IZMIR/TURKEY
39 Eylul University Medical Faculty, Deparment of Pathology, IZMIR/TURKEY

ABSTRACT

Aim: In this study we evaluated the prognostic value of the lymph node ratio. (LNR: defined as the number of involved
nodes divided by the number of the nodes examined).

Patients and Methods: In this retrospective study, patients underwent axillary dissection due to breast cancer were
examined. We evaluated 348 women underwent axillary dissection for nonmetastatic breast cancer in 9 Eylil University
Hospital between 2006 and 2016. LNR were divided into three groups as low, intermediate and high risk (low, <0.20;
intermediate, 0.21-0.65; high, > 0.65). Overall survival of the patients was estimated by the Kaplan Meier method for LNR.
Overall relative mortality risks associated with LNR and pN were calculated by Cox regression.

Results: The mean survival was 95.1 months LNR high-risk group, while it was 100 months in N3 group. Even though it
was not statistically significant, a lower survival rate of less than 5 months was observed in the LNR high group (P <0.74).
High LNR associated with poor disease specific survival rates with the mean 76.73 months of follow up. In the multivariate
analysis, high LNR was an independent poor prognostic factor in breast cancer (LNR>0.65 HR 3.08; p=0.002).

Conclusion: LNR is highly significant in breast cancer and it provides more valuable information rather than TNM in terms
of prognosis. Therefore, we think that, LNR can be used as a beneficial tool in breast cancer staging.

Keywords: breast cancer; lymph node ratio; survival.
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Amag: Bu calismada lenf nodu oraninin prognostik degerini degerlendirdik. (LNR: ilgili digUmlerin sayisinin incelenen
diglmlerin sayisina bolimu olarak tanimlanir).

Hastalar ve Yontem: Bu retrospektif calismada meme kanseri nedeniyle aksiller diseksiyon uygulanan hastalar incelendi. 9
Eyliil Universitesi Hastanesinde 2006-2016 yillar arasinda metastatik olmayan meme kanseri nedeniyle aksiller diseksiyon
yapilan 348 kadin degerlendirildi. LNR dustik, orta ve yiiksek riskli (disuk, <0,20; orta, 0,21-0,65; yuksek, > 0,65) olarak ¢
gruba ayrildi. Hastalarin genel sagkalimi, LNR icin Kaplan Meier yontemi ile tahmin edildi. LNR ve pN ile iliskili genel goreceli
olim riskleri Cox regresyonu ile hesaplandi.

Bulgular: Ortalama sagkalim LNR yiiksek risk grubunda 95.1 ay iken, N3 grubunda 100 aydh. istatistiksel olarak anlamli olmasa
da, LNR yiiksek grupta 5 aydan daha dustik bir sagkalim orani gézlendi (P <0.74). Ortalama 76.73 aylik takip siiresinde LNR
yliksek grupta hastaliga bagli daha dusiik sagkalim goriildi. Cok degiskenli analizde ylksek LNR, meme kanserinde bagimsiz
bir kétl prognostik faktor olarak gordlda. (LNR>0,65 HR 3,08; p=0,002).

Sonug: LNR meme kanserinde olduk¢a 6nemlidir ve prognoz agisindan TNM'den daha degerli bilgiler saglar. Bu nedenle
meme kanseri evrelemesinde LNR'nin faydali bir arag olarak kullanilabilecegini diisiinmekteyiz.

Anahtar Kelimeler: meme kanseri; lenf nodu orani; sagkalm.

Introduction

Globally, breast cancer is the second most frequently
diagnosed malignancy just behind lung cancer, accounting
for over two million cases each year [1]. It is also the leading
cause of cancer death among women worldwide. Axillary
lymph node involvement and the number of metastatic
axillary lymph nodes are the most important prognostic
factors in breast cancer [2]. Currently, the TNM classification
is used according to the staging system specified in the 8th
edition of the AJCC (American Joint Committee on Cancer).
TNM classification is divided into three groups based on
the number of metastatic lymph nodes. These are pN1: 1-3
positive lymph nodes, pN2: 4-9 positive lymph nodes and pN3:
>10 lymph nodes. However, the total number of lymph nodes
dissected in the TNM staging is not taken into account. As it
is known, the increase in the number of metastatic axillary
lymph nodes is associated with a decrease in the average
life expectancy and independent of the tumor diameter [3-
5]. Results of recent studies suggest that all dissected lymph
nodes rather than metastatic lymph nodes should be taken
into account in terms of life expectancy [6-9]. Therefore, a new
prognostic factor, lymph node ratio (LNR), is considered in the
TNM stage. Lymph node ratio is the ratio of metastatic lymph
nodes to all excised lymph nodes.

In this retrospective study, we compare the prognostic
importance of the conventional AJCC N stage and the ratio
based nodal staging system in breast cancer patients.

2

Material and Methods
Patient Selection

In this retrospective clinical study, patients who were operated
breast disease between January 2006 and December 2016
at Department of General Surgery 9 Eylul University Medical
Faculty Hospital. All procedures were performed by the same
surgical team in tertiary center -University Teaching and
Research Hospital- where the annual breast surgery procedures
more than 400 cases and most of these are cancer procedures.

All parts of study and access to electronic medical records
were approved by the Human Research Ethics Committee of
9 Eylul University, izmir, Turkey.

Patients’ information was derived from hospital information
management system data, and archives of pathology,
radiology and general surgical departmants archives. A total of
3461 patients were found to be eligible for this study. Patients
who were operated with benign causes (N: 712), received
neoadjuvant therapy (N: 474) or with metastases at the time
of diagnosis (N: 392), has pathologically negative lymph node
(N: 1246) were exluded; furthermore, patients with absolute
number of dissected lymph node less than 10 (N: 121) and
patients whose information was not fully achieved were not
included in the study (N: 168). Finally, remaining 348 patients
were evaluated (Figure 1).
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Figure 1: Flow Chart of the Study
Data Collection

The study focused on age, menopausal status, comorbidities,
radiological finding, tumor localization, presence or absence
of sentinel sampling, type of the surgery, pathological tumor
characteristic, total number of dissected lymph nodes, number
of metastatic lymph nodes, receptor status, HER2 status, Ki67
value and adjuvant treatment (chemotherapy, radiotherapy
and hormone therapy) were recorded.

Postoperative follow-up was performed within 3 months
interval during the first 3 years, and physical examination
and laboratory examination was performed every 6 months
in the 4th and 5th years. For the disease-free survival, the
period from the date of operation to the occurrence of
recurrence and metastasis was accepted. The last follow-up
date of the patients was 2018 April. In the axillary dissection
technique, level 1 and 2 lymph node dissection were applied
to all patients. All specimens were evaluated by pathological
examination and total number of dissected lymph nodes
and number of metastatic lymph nodes were recorded. The
number of metastatic lymph nodes were divided by total
number of dissected lymph nodes and lymph node ratios
were determined. All patient data and optimal lymph node
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ratios were analyzed using IBM SPSS 22 version. Lymph node
ratios were divided into three groups as low, intermediate
and high risk (low, <0.20; intermediate, 0.21-0.65; and high, >
0.65). In addition, the number of lymph nodes was evaluated
according to the TNM stage and divided into three groups. N1:
1-3 were recorded as metastatic nodes; N2: 4-9 were recorded
as nodes; and N3: 10 and above were recorded as lymph nodes.
Then, the survival rates of patients were compared according
to lymph node ratios and TNM. In addition, low-risk N1 and
intermediate -risk N2 and high-risk patients were compared
separately with N3.

Statistical analyses

Chi-square test was performed in the comparisons of
categorical variables. P values of Pearson Chi-Square
coefficient are taken into consideration. Kaplan-Meier method
was used to determine disease-free survival by evaluating the
effect of positive lymph node number and lymph node ratio
on survival. A Cox proportional hazards model was used to
compare the parameters and to adjust for known prognostic
clinical and pathological variables. In the primary analysis, we
included age at diagnosis, tumor size, tumor grade, hormone-
receptor status, Her2/Neu status, Ki 67 value and treatment
modality. The prognostic value of LNR was evaluated, after
adjusting for factors significantly associated with breast
cancer recurrence and mortality. The 95% confidence interval
was used to evaluate the effect of variable factors on survival.
Statistical significance level (p) was considered as <0.05 for all
comparisons. All statistical analyzes were calculated using IBM
SPSS 22.0 software.

Results

The mean follow-up period of the patients was 76.73 months.
60.62 % of the patients were postmenopausal and 39.4% of
the patients were premenopausal. In terms of the operation
type, 100 patients underwent modified radical mastectomy
(MRM), 74 patients underwent wide excision (WE) and axillary
dissection (AD),and 174 patients underwent axillary dissection
following wide excision sentinel sampling. The average
survival rate depending on the operation type is as follows:
102.7 months in patients undergoing MRM; 116.9 months in
WE and AD; and 118.4 months in patients who underwent
axillary dissection after wide excision after sentinel sampling.
There was no significant difference when the mean survival
was evaluated according to the operation types (p= 0.094).
In the pathologically evaluated material, the tumor size
ranged from 2 mm to 105 mm and was found to be 25 mm on
3
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average.The tumors were grade 1in 32 patients, grade 2in 186
patients, and grade 3 in 119 patients. Estrogen receptor (ER)
was negative in 17% of patients, 1+ in 10.7% of patients, 2+ in

18.9% of patients, and 3+ in 53.4% of patients. Progesterone
Receptor (PR) was found to be negative in 29.9%, 1+ in 2%, 2+
in 15.5%, and 3+ in 52.6% of patients (Table 1).

The overall mean survival (mean x SD) of all patients in our
study group was 75.5 + 35.9 months (figure 2). Survival rates
for 3, 5, 10 years were 93.7%, 86.6%, 73.6%, respectively. The
survival rate was 116 £ 5.4 monthsin the group that underwent
breast-conserving surgery, while it was 102.7 = 4.1 months in
the mastectomy group. There was no statistically significant
difference between the two groups (p=0.094). When the
patients were examined according to ER status in ER 1+, 2+,

3+, and negative group was 121.7, 120.6, 113.3, 107.8 months
respectively. There were no statistically significant results for
survival (p=0.255).
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Figure 2: Survival analysis

The data in our study showed that the mean survival was 121
+ 2.6 (115-126) months in the N1 patient group, 112 + 3.8 (105-
120) months in the N2 patient group and 100 + 2.2 (85-114)
months in the N3 group. The 120-month survival rates for the
N groups were 78.7%, 73.4%, 56.4%, respectively. The N3 group
had significantly lower survival rates (p=0.001) (figure 3).
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Figure 3: Kaplan - meier survival estimates according to risk groups
by number of positive lymph nodes

To compare LNR subgroups and N1-2-3 groups in terms of
survival rates: The mean survival in the LNR low-risk group
was 120 + 2.8 (115-126) months and 121 + 2.6 (115-126)
months in the N1 group respectively. There was no statistically



significant difference between the two groups in terms of
survival (p<0.378).

The mean survival in the LNR intermediate risk group was 114
+3.4(107-121) months and 112 + 3.8 (105-120) months in the
N2 group. There was no statistically significant difference in
terms of survival (p<0.422).

Average life expectancy of LNR in low, intermediate and high
groups are 84.9%, 82.3%, 62.2 % respectively. It is statistically
significantly lower in the high group (p<0.001) (figure 4). In
addition, the number of metastatic lymph nodes has an effect
on the average life expectancy. According to the lymph node
(N) category of TNM staging, the mean survival rates are 1-3,4-9,
10 and above are 86.1%, 80.1%, 63.2% respectively (p<0.001).
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Figure 4: Kaplan — meier survival estimates according to risk groups
by lymph node ratio (LNR) risk groups

When survival rates were compared according to LNR data,
mean survival in LNR low risk group was 120 + 2.8 (115-126)
months, 114 + 3.4 (107-121) months in LNR intermediate
risk group, and 95.1 + 7.7 (80-110) months in LNR high risk
group (table 2). According to LNR groups, survival rates of 120
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months were 78.1%, 73.2%, 46.6%, respectively. The LNR high-
risk group had a significantly lower survival rate (p<0.003).

In 88.2% of patients, 10 or more lymph nodes were dissected.
In 49.6% of the patients 1-3 metastatic nodes were detected.
In 39.3% patients there were 4-9 metastatic nodes, and 11.1%
of patients had 10 or more metastatic lymph nodes. In terms
of lymph node ratio, 152 patients were in the low-risk group,
158 were in the intermediate risk group and 38 patients were
in the high risk group.

During the follow-up period, metastasis was detected in 54
patients. In 294 patients, no metastasis was observed within
the framework of clinical and radiological data. 35 of the
patients with metastasis and 30 of those without metastasis
died during follow-up. The mean survival was 81.2 months for
patients with metastasis and 123.8 months for those without
metastasis. The effect of metastasis on the mean survival was
statistically significant (p<0.001) (figure 5).
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Figure 5: Survival analysis according to the metastasis

Lymph edema, bleeding and infection were evaluated as
a morbidity. Lymph edema was detected in 14.7% of the

patients.
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Discussion

Breast cancer is the most common cancer in women. It is
currently the second most common cause of cancer-related
deaths. Although there are differences between the countries
in terms of diagnostic evaluation, current radiological
developments point out a global increase in the frequency of
breast cancer. The number of metastatic lymph nodes is one
of the most important prognostic factors in breast cancer.
Correct evaluation and staging of the axillary region is of
great importance in planning adjuvant treatment of patients.
In recent years, several studies have shown that axillary
lymph node ratio is superior to current TNM classification in
evaluating tumor recurrence and survival [10]. In our study,
too, the ratio of lymph nodes is an independent predictor of
life expectancy in breast cancer patients.

In the AJCC statement, the average age of breast cancer is 62

years [11]. The mean age (mean, min-max) of the patients with
breast cancer in our study consisted of 54.5, 24-87 years and
patients younger than those in the literature.

The prognostic importance of lymph node ratio in breast
cancer is increasing day by day. The prognostic significance of
lymph node ratio has also been demonstrated in cancers of the
esophagus, vulva, uterus, colon, stomach and pancreas [12-17].

There is no general consensus on the limits of lymph ratio in
breast cancer. LNR is generally divided into 3 groups (low-
intermediate -high risk) in all studies. In current studies,
different rate values were used such as 0.10-0.50, 0.50-0.75,
0.33-0.67 0.17-0.43, 0.25-0.50, 0.10-0.50 [18-21]. However,
there is no general consensus on which rate range is valuable,
which means more studies are needed in larger patient groups.

In a wide array of studies, the LNR boundary ranges show
variations. Some authors divide the ratio into two as low risk
and high risk, while some others classify it as low, intermediate
and high risk. In their study of node positive patients, Vinh-
Hung et al. classified the patients lymph node ratio as low,
intermediate and high risk. They classified the lymph node
ratio as low risk <0.20, intermediate risk as 0.21-0.65, and
high risk group> 0.65. However, they did not operate in large
patient groups with wide limits of lymph node ratio. There is
also a contradiction between some classifications. According
to the cohort study reported by Ibrahim et al., the lymph node
ratio of 0.21-0.65 and >0.65 did not affect the average life
expectancy. However, in the study of Dings et al., and Ahn et
al., the ratio of 0.21-0.65 and > 0.65 in lymph nodes shorten

the average life expectancy. In another study by Chagpar et al.,
the lymph node ratio of 0.21-0.65 did not affect the mean life
expectancy; whereas, >0.65 lymph node ratio decreased the
mean life expectancy.

In our study, we used low/ intermediate /high risk scale (0.21,

0.21-0.65, 0.65) developed by Vinh-Hung et al. Their study also
examined the relationship between age and lymph node ratio
and showed that both factors were effective on the surgeon.
They found that average life expectancy was 59.2% in women
with low LNR and older than 50 years. They found that lymph
node ratio was 32.6% in the group older than 50 years. When
high lymph node ratio was combined with advanced age, the
mortality increased threefold in breast cancer [22].

According to current opinion, although the axillary lymph
node dissection limits are not clear, at least 10 lymph nodes
should be dissected in the evaluation of the axillary region
[23]. Kirucuta and Tausch showed that in the evaluation of
axillary region removal of at least 10 lymph nodes indicated
that 90% of the staging was performed correctly [24].

In our study, in support of the literature, an average of 17 LNs
was excised. Moreover, the importance of total lymph node
number was emphasized. The total number of axillary lymph
nodes examined varies according to the experience of the
surgeon, the experience of the pathologist and the patient's
anatomy. In terms of postoperative treatment modalities,
sufficientlymph nodedissectionisveryimportantin evaluating
the axillary region. Since the wider axillary dissection changes
the number of positive lymph nodes, this may cause changes
in the patient's stage. Axillary lymph node dissection provides
not only prognostic data but also important information on
locoregional control of disease and life expectancy.

In our study, we evaluated the N3 group with high risk group
in terms of survival. We found the mean survival in the LNR
group as 95.1 + 7.7 (80-110) months and 100 + 2.2 (110-119)
months for N3. Although it was not statistically significant, we
found lower survival in the LNR group up to 5 months (p<.074).

In evaluation of the overall survival of LNR groups with all
N subgroups, we found HR: 3.028 (1.55-5.91) in the high-
risk group of LNR. This gives about 3 times more valuable
information for prognosis.

In recent years, there have been various limitations related to
lymph node ratio. First, surgical technique and pathological
evaluations of axillary dissection have not been studied
sufficiently. Also, there may be differences between the centers



in terms of surgical techniques and pathological evaluations.
In addition, as previously known, estrogen, progesterone, Ki67
index and HER2 status have an effect on prognosis; yet this has
not been evaluated with lymph node ratio.

However, there are some limitations in our study as well. One
of the most important constraints is that our study is single-
centered. Extensive evaluations can be made with the LNR
ratio by increasing the number of patients and the number of
working centers. In spite of these, LNR is statistically significant
and it is independent from the age of the patient, from the T
stage, from the surgical form, and from pathological factors.
The LNR ratio we used in our study was 0.21-0.65, which Vinh-
Hung stated. Accurate data were obtained in survival studies.
Our study also supports these ratios.

Conclusion

LNRis highly significantin breast cancer. It gives more valuable
information than TNM in showing the prognosis. Therefore, we
think that LNR can be used effectively in breast cancer staging.
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Prognostic value of left ventricular stroke work index in patients with
advanced heart failure

lleri evre kalp yetmezligi olan hastalarda sol ventrikiiler atim is indeksinin
prognostik degeri

OmerYILDIZ*' D, Cemal YENIGUN?

'Florence Nightingale Hospital, Department of Cardiology, Istanbul, TURKEY
?|stanbul Bilgi University,Department of Industrial Engineering, Istanbul, Turkey

ABSTRACT

Aim: The impact of reduced myocardial contractility on patients’ outcomes with advanced heart failure (HF) and the
correct measurement units for its measure is most important. The present work aims to evaluate the prognostic value of
the left ventricular stroke work index (LVSWI), which is considered a measure of myocardial contractility, in patients with
advanced HF.

Material and Methods: Between September 2010 and July 2013, 172 patients with advanced HF admitted to the hospital
to guide the specified therapies were included in this study. At baseline, patients were assessed with cardiac catheter-
based hemodynamic measurements, ensued by the longitudinal follow-up (median of 52 months) for adverse outcomes
(cardiac mortality, ventricular assist device (VAD) placement, and heart transplant (HTx)).

Results: Median LVSWI was 16 cJ/m2. Decreased LVSWI (<16 cJ/m2) was associated with increased adverse outcomes.
We observed 50 cardiac deaths, 12 VAD placements and 10 HTx. The prognostic value of LVSWI remained significant after
adjustment for age, gender, mean arterial pressure, pulmonary vascular resistance, right atrial pressure and estimated
glomerular filtration rate (HR 0.379, 95% Cl 0.17-0.84, p=0.017).

Conclusion: Lower LVSWI is an independent predictor of adverse outcomes in patients with advanced HF. Therefore, it
could be used for individual risk stratification in these patients to predict clinical outcomes.

Keywords: Left ventricular dysfunction; heart failure; mortality; prognosis.
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Amag: Azalan miyokard kontraktilitesinin ileri evre kalp yetmezIigi (KY) olan hastalarin sonugclari Gzerindeki etkisi ve
Olcimu icin dogru 6lclim birimi ¢cok 6nemlidir. Bu calisma, ileri evre KY olan hastalarda miyokard kontraktilitesinin bir
Olclist olarak kabul edilen sol ventrikil atim is indeksinin (LVSWI) prognostik degerini arastirmayi amaclamaktadir.

Gereg ve Yontemler: Eylil 2010 ile Temmuz 2013 tarihleri arasinda spesifik tedavi yontemlerini alabilmek icin hastaneye
bagvuran ileri evre KY olan 172 hasta bu calismaya dahil edildi. Baslangicta kardiyak kateter bazli elde edilen hemodinamik
Olctimler longitudinal takipte (median 52 ay) ortaya ¢ikan olumsuz sonuclar (kardiyak mortalite, ventrikiiler destek cihazi
(VAD) implantasyonu ve kalp nakli (HTx)) ile degerlendirildi.

Bulgular: Median LVSWI 16 cJ/m2 idi. Azalan LVSWI (<16 cJ/m2), artan olumsuz sonuclarla iliskilendirildi. 50 kardiyak 6lim,
12VAD implantasyonu ve 10 HTx gézlemledik. LVSWI'nin prognostik degeri, yas, cinsiyet, ortalama arter basinci, pulmoner
vaskdler direng, sag atriyal basing ve tahmini glomertiler filtrasyon hizi icin diizeltmeler yapildiktan sonra anlamli kaldi (HR
0.379, %95 Cl1 0.17-0.84, p=0.017).

Sonug: Azalmis LVSWI, ileri evre KY hastalarinda olumsuz sonuclarin bagimsiz bir 6ngoéricisiudir. Bu nedenle, klinik

sonuglari tahmin etmek icin bu hastalarda bireysel risk siniflandirmasi icin kullanilabilir.

Anahtar kelimeler: Sol ventrikil disfonsiyonu; kalp yetmezligi; mortalite; prognoz.

Introduction

The impact of reduced left ventricular myocardial contractility
arising from diverse etiologies on therapeutic decision making
and prognosis is undisputed. Therefore, itis essential to determine
the left ventricular myocardial contractility of the heart accurately.
Traditionally, cardiac out (CO) and cardiac index (Cl) values are
used as myocardial contractility indicators [1].

The left ventricular stroke work index (LVSWI) is a hemodynamic
parameter considered the left ventricle’s myocardial contractility
tomaintain blood circulation [2]. Over time, decreased myocardial
contractility leads to reduced stroke work and, consequently, to
an increased heart rate in patients with advanced heart failure
(HF) [3]. Since calculating the LVSWI does not include the variable
heart rate, it is more suitable for computing sensitive myocardial
contractility changes than CO and Cl.

The present research aimed to investigate the prognostic
value of LVSWI in patients with advanced HF.

Material and Methods
Study design and study population

Our study cohorts included 172 consecutive patients with
advanced HF admitted to a tertiary hospital between September
2010 and July 2013 for medical treatment optimization
and evaluation for mechanical circulatory support device
implantation and assessment for heart transplantation (HTx).
After receiving and understanding all the research-related
information, informed consent was obtained from all study
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populations. Local authorities approved this retrospective
cohort study. From the patient’s first contact to either
undergoing ventricular assist device placement, HTx or cardiac
mortality was defined as the length of follow-up time.

Study protocol

At baseline, we performed both right-sided and left-sided
heart catheterization for all study patients to evaluate the
hemodynamic measurements used for the present analysis.
Simultaneously performing right-sided and left-sided heart
catheterization, access was obtained by percutaneous
puncture of the femoral vein and artery. Following placement
of both a catheter into the pulmonary artery and the
ascending aorta, a mixed central venous sample and an
arterial sample were obtained from the catheter’s tip. We
computed CO by using Fick’s equation, and then we divided
cardiac output by the body surface area to obtain the Cl. A
multipurpose catheter was inserted into the pulmonary artery
to monitor right hemodynamics until the wedge position was
reached. Then, at the end of expiration, pulmonary capillary
wedge pressure (PCWP), pulmonary artery pressure, and right
atrial pressure were measured one after the other. To measure
mean arterial pressure (MAP) invasively, we inserted a pigtail
catheter into the ascending aorta.

The left ventricular contractility was assessed by computation
of LVSWI according to the following formula: LVSWI = SVI x
(MAP - PCWP) x 0.0133322, where SVl is indexed stroke volume,
and the factor 0.0133322 converts volume and pressure units



to centijoule (cJ) [4], which is the unit of work and energy

measurement used in medicine to express cardiac work.

Patients have been categorized according to their functional
capacity as class Il or lll, or IV in line with the New York
Heart Association (NHYA) classification [5]. According to the
American Society of Echocardiography guidelines, the left
ventricular ejection fraction was determined using the biplane
modified Simpson’s method [6].

The measurements of the following variables were collected
for all patients: Age, gender, left ventricular ejection fraction
(LVEF), LVSWI, PCWP, estimated glomerular filtration rate
(eGFR), MAP, right atrial pressure (RAP), CO, Cl, pulmonary
vascular resistance (PVR), mean pulmonary arterial pressure
(MPAP), (PASP),
transpulmonary gradient (TPG). Moreover, the following

pulmonary arterial systolic pressure
categoricalvariableswererecorded asavailable ornotavailable:
(CRT-D),

ischemic cardiomyopathy (ICMP), valvular heart disease, atrial

cardiac resynchronization therapy-defibrillator
fibrillation, chronic obstructive pulmonary disease (COPD),

hypertension, diabetes mellitus, angiotensin-converting
enzyme inhibitors, beta-blockers, mineralocorticoid receptor

antagonist medication (MRA), diuretic medication.

Since eGFR less than 60 ml/min/1.73m2 is known to be an
indicator of cardiovascular mortality [7,8], eGFR measurements
of patients were reported as adummy variable where 1 indicates
that eGFR is below this threshold and 0 indicates otherwise.
Measurement units of all variables are indicated in the tables.

Statistical analysis

We fit univariate and multivariate Cox regression models on
survival times to investigate all variables’ effects on the hazard.
We created an LVSWI dummy variable, which is 1 if the LVSWI
observation of a patient is above the threshold 16 cJ/m2 and 0
otherwise.The significant variables in the univariate regression
models were Cl, LVSWI, LVEF, PCWP, eGFR, MAP, RAP, PVR, MPAP,
PASP, TPG, MRA and COPD. After this preliminary screening, we
carried a stepwise procedure using all the significant variables
to build a Cox regression model for studying their adjusted
effects on the hazard. We used the well-known forward
regression, where the Akaike Information Criterion (AIC) is the
model comparison criterion. The base model includes age and
gender as demographic variables, and Cl is a commonly used
variable in the literature. Table 3 displays the order of variables
entering the model in the stepwise procedure, which may be

A~
RajsN

YILDIZ et al.
I Left ventricular stroke work index in heart failure

regarded as the importance of predictive power variables.
After 6th step, adding a new variable does not improve the
model. Therefore, the stepwise procedure is terminated.

Results

Out of 172 patients, 11 had to be removed from the study as
they did not provide enough observable lifetime due to death
at the first contact or having a left ventricular assist device
(LVAD) implantation. For the 161 patients in the study, the
observed lifetime is the time from the first contact with the
patient to an endpoint, which may refer to a cardiac death
or some censoring form. A total of 50 cardiac deaths and 111
censoring times are observed, where the censoring times
correspond to non-cardiac deaths (n=9), HTx (n=10), LVAD
implantations (n=12), and being alive (without HTx or LVAD
implantation) at the end of the study (n=80). Table 1 presents
the patients’ baseline characteristics stratified for LVSWI
threshold 16 cJ/m2. Table 2 presents hemodynamics with the
same stratification. How this threshold value was obtained
will be explained below. In both tables, percentages of the
indicated levels are reported for categorical variables, and
means and standard deviations (in parenthesis) are reported
for numerical variables.

Figure 1 displays the result of our search procedure for a
reasonable threshold point for LVSWI, where several threshold
values are plotted against the corresponding chi-squared
distance between the survival curves of the patients having
LVSWI values on either side of the threshold. As displayed in
the figure, the largest distance is attained when the LVSWI
threshold equals 16 cJ/m2. In other words, when the patients
are divided into two strata as having LVSWI below (including)
and above the threshold 16 cJ/m2, the log-rank test returns
a chi-squared distance of 24.4 (p<0.0001), which is the
maximum among all possible thresholds. Patients with LVSWI,
less than or equal to 16 cJ/m2, have significantly smaller
survival probabilities, therefore, may be regarded as high-risk
patients. There are 44 patients below and 117 patients above
this LVSWI threshold.

Figure 2 displays Kaplan-Meier estimates of survival
functions for all patients based on LVSWI strata, along with
95% confidence intervals and numbers at risk by time. As
indicated above, survival probability in the high LVSWI strata

is significantly higher.

1
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We fit univariate and multivariate Cox regression models
on survival times to investigate all variables’ effects on the
hazard. We created an LVSWI dummy variable, which is 1 if the
LVSWI observation of a patient is above the threshold 16 cJ/
m2 and 0 otherwise. The significant variables in the univariate
regression models were Cl, LVSWI, LVEF, PCWP, EGFR, MAP, RAP,
PVR, MPAP, PASP, TPG, MRA and COPD. After this preliminary
screening, we carried a stepwise procedure using all the
significant variables to build a Cox regression model to study
their adjusted effects on the hazard. We used the well-known
forward regression, where the Akaike Information Criterion
(AIC) is the model comparison criterion. The base model

includes age and gender as demographic variables and Cl as it
is a commonly used variable in the literature. Table 3 displays
the order of variables entering the model in the stepwise
procedure, which may be regarded as the importance of
predictive power variables. After the 6th step, adding a new
variable does not improve the model; therefore, the stepwise

procedure is terminated.

Details of the final adjusted multiple Cox regression model
is given in Table 4, along with the unadjusted univariate
Cox regression details for each variable in the final model.
The reported hazard ratios correspond to the exponentials
of regression coefficients, representing the corresponding
variables’ relative hazard. We see that the hazard ratio of
LVSWI equals 0.379, indicating patients with LVSWI greater
than the threshold 16 cJ/m2 have about 62.1% less hazard
than patients with LVSWI less than or equal to this threshold.
Other significant variables are LVEF, RAP and MAP with similar
interpretations. Given these four variables, Cl, MRA, age and
gender do not seem to affect the hazard significantly.

Discussion

The present investigation has several important key findings.
These may contribute to our understanding of the clinical
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implications for assessing a patient’s prognosis with advanced
HF. First, this is an investigation with an adequate sample
size of patients with advanced HF and long-term follow-up.
Therefore, we were able to evaluate the clinical impact of LVSWI
sufficiently. Second, LVSWI was associated with other common
hemodynamic variables of HF severity. Third, we demonstrated
a strong association between LVSWI and ventricular assist
device- and heart transplant-free survival. Finally, in the present
study LVSWI emerged as a significant hemodynamic predictor
of adverse outcomes in patients with advanced HF.

The left ventricular stroke work is related to the left ventricle's
work during a cardiac cycle to eject the stroke volume
into the aorta [4]. As the kinetic energy and friction loss is
negligible, itis presented by the area within the left ventricular
pressure-volume diagram [9]. The most widely used system
of measurement in science is the International System of
Units (“Systeme international d'unites”), abbreviated as Sl [4].
The Joule is Sl derived unit for work or energy. The SI prefix
“centi” represents a factor of 10-2 Joules. The calculation with
centijoule (cJ) unit is due to small measurements of LVSWI
more precise than with Joules, and the result can be easily
converted to Joules unit if necessary.

When comparing scientific papers, correct units of measurement
are a critical condition. Since different units of measurement
and formulas to calculate LVSWI are in use, a comparison of data
from various studies is not without problems [10]. Therefore,
only a few studies have the correct units of measurement and

formulas whose outcomes can be compared.

The concept of LVSWI has been previously studied in
investigations with small sample size and event rates. A
previous trial of 63 patients with HF demonstrated at a one-
year follow-up that patients with LVSWI less than 0,20 J/m2
died of progressive HF while patients with LVSWI 0.4 J/m2
were alive [11]. Looking back to our data, we found for the
LVSWI a cut-off value of 16 cJ/m2, which is equal to 0,16 J/m2.
This discrepancy could be related to the fact that in contrast
to our homogeneous chronic advanced HF population, in the
previous trial with small sample size, 26 of 63 patients had
acute HF due to myocardial infarction, and the remainder
had chronic or acute-on-chronic HF with moderate to severe
symptoms [11]. In another prior investigation of 34 patients
who underwent non-cardiac surgery, a rapid test with
volume infusion was performed [12]. The ability to increase
left ventricular work in response to hemodynamic stress as a
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predictor of perioperative cardiac complications was tested.
The patients developing perioperative cardiac complication
had an LVSWI of 0.28 J/m2 and who recovered without a
cardiac complication had 0.47 J/m2. In a prior study of 31
patients with severe HF, the stroke work index did not predict
the one-year follow-up mortality [13]. Compared to the trials
mentioned earlier, the present analysis had sufficient sample
size and event rates and long-term follow-up period to
demonstrate a strong association with LVSWI and mortality.

The renal perfusion is reduced in advanced HF, leading to
impaired renal function. An indirect indicator of overall renal
function is serum creatinine, strongly associated with HF and
mortality progression in patients with cardiac dysfunction
[14]. Calculating the eGFR using readily available clinical
measurements can help identify advanced HF patients at
increased cardiac death risk [8]. In a prior investigation, it has
been reported that patients with congenital HF and ventricular
dysfunction with reduced CO and eGFR < 60 ml/min/1.73
m2 had a 3-fold increased risk of mortality [15]. Comparably,
based on our results associating with eGFR, the LVSWI has an
incremental prognostic value for cardio-renal outcomes in
patients with advanced HF.

When looking at our data, it is noticeable that both RAP and
MAP were also independently associated with cardiac death in
multivariate Cox regression analysis. Commonly, the RAP value
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has been used as a marker of right ventricular dysfunction.
Compared to LVSWI, RAP is affected by tricuspid valve
regurgitation, which occurs in response to right ventricular
dilatation in pulmonary hypertension due to left-sided
HF [16]. Hence, LVSWI is a more accurate measure of heart
function. Compared to LVSWI, MAP is influenced by a complex
interplay between the cardiovascular, renal, and autonomic
nervous systems [17], and severe aortic regurgitation. Thus,
LVSWI is a more robust and precise representation of cardiac
performance. Furthermore, MAP and SVI, and PCWP, are
hemodynamic parameters of cardiac function that can predict
clinical outcomes, but one can not necessarily predict the other.
For instance, cardiogenic shock is marked by decreased SVl and
MAP and increased PCWP, whereas decreased SVl and MAP and
PCWP mark distributive shock [18]. LVSWI integrates the above-
mentioned hemodynamic parameters and, therefore, a more
reliable representation of the overall cardiac function.

The loading conditions (preload and afterload) and
contractility are essential determinants of cardiac function.
Contractility indices should assess the performance potential
of the heart without dependent on loading conditions.
However, traditional contractility indices such as CO and Cl
are heavily dependent upon loading conditions and the heart
rate. Still, the Cl as indicators of myocardial contractility has
been demonstrated to correlate well with prognosis [19,20].
According to our data, LVSWI overperformed Cl referred to



predict adverse clinical outcomes, which could be related to
the fact that the LVSWI is independent of heart rate [21].

Study limitations

Based on the retrospective study design, the present
investigation’s findings should be interpreted with diverse
restrictions. The attendance of selection bias for consecutive
patients with advanced HF who were referred to a tertiary
hospital for optimization of heart failure medication and to be
evaluated for circulatory assist device implantation as well as
for HTx cannot be ruled out. According to the severity of iliness,
however, patients with advanced HF are predetermined to
compare adverse events. Furthermore, to analyzing the LVSWI
atrestonlyatone pointintime,itis obscure whethertemporary
hemodynamic changes are compatible with clinical outcomes.
Due to the severity of the illness, however, no improvement in
health can be expected. Furthermore, endpoints such as HTx
and LVAD implantation might be biased by selecting donor
heart availability and mechanical circulatory support.

Conclusions

The outcome of the present analysis determines LVSWI <16c¢j/
m2 as having an independent association with increased risk
of cardiac mortality. This result underlines the potential for
LVSWI to be a useful tool for risk stratification in patients with
advanced HF. Prospective randomized studies should confirm
the prognostic value of LVSWI in patients with advanced HF.
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Kompozit Uretim Sektoriinde Mesleksel Astim ve Tani Sonrasi Calisma
Hayatina Etkisi

Occupational Asthma in the Composite Production Sector and
Conditions of Employees after Diagnosis

Nur Safak ALICI* [

Dr. Suat Seren Gogiis Hastaliklari ve Cerrahisi Egitim Arastirma Hastanesi, is ve Meslek Hastaliklari
Blimii, izmir / TURKIYE

Oz
Amag: Bu calismada kompozit Gretim isinde kullanilan pek ¢ok kimyasalin neden oldugu Mesleksel Astim (MA) sonucu

calisanlarinhem klinikhem tanisonrasi sosyal durum, isyerikosullarive taniyabagli karsilastiklaridurumlaridegerlendirmeyi
amacladik.

Gereg ve Yontemler: Calisma kesitsel bir calismadir. Agustos 2018- Agustos 2021 tarihleri arasinda meslek hastaliklar
poliklinigine yonlendirilen bu sektérde calisan, MA tanisi alan olgular degerlendirilmistir. Olgularin maruz kalim 6ykdileri,
mesleki astim risk faktorleri yani sira meslek hastaliklari durum bildirir rapor sonrasi ise devam etme ve klinik durumlari
degerlendirilmistir.

Bulgular: izmir ve cevresinde bulunan fabrikalardan gelen toplamda 126 olgu degerlendirildi. Son tani olarak 45 olguya
(%35,7) astim tanisi konulurken bunlardan 33 olguya (%26,1) PEF izlemi yapilarak mesleki nedensellik iligkisi kuruldu. Bu
olgulardan 31'i (%93,9) erkek, yas ortalamasi 31,18+ 5,5 min-maks 23-46 idi. Maruz kalim ile yakinmalarin ortaya ¢ikmasi
arasindaki latent siire ortancasi 36 aydi. Calisanlarin tani sonrasi Meslek Hastahgr (MH) kaydi veya SGK'ya MH bildirimi
konularinda bilgi sahibi olmadiklar goérildi. Olgularin cogunlugu (30 olgu, %93,7) isyerinde saghgi tehdit eden risk
varligi oldugunu, en sik riskin toz ve kimyasal riskler olarak bildirdi. Olgulardan 19 (%57,5)'u MH raporunu aldiktan sonra
isyerinden ayrilmis, 14 (%42,5) olgu ise rapor sonrasi ayni isyerinde ¢alismaya devam ediyordu. Bunlardan 8 (%24,2)'ine
bolim degisikligi yapiimisti. 25 olguya (%75,7) isten ayrilmasi icin baski yapilmisti. isten ayrilan olgulardan sadece 1 tanesi
kendi ayrihis yapmisti diger 18 (%54,5) olgunun sézlesmesi isveren tarafindan feshedilmisti. isten ayrildiktan sonra biitiin
olgularin yakinmalari gerilemis ve ilag kullanim ihtiyaci azalmisti.

Sonug: Kompozit materyal Uretim slrecinde calisanlarin saglik etkilerini ortaya koymus, MH tanisi sonrasi isyerinde
karsilastiklar etkileri degerlendirilmistir. isyerinde MH izlemi ve yénetimi acisindan elde edilen sonuclarin calisanlarin
haklarini korumak bakimindan halen oldukga yetersiz oldugu gorilmustir.

Anahtar Kelimeler: mesleksel astim; kompozit tiretim sektord; isten ayrilma.
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Abstract

Aim: We aimed to discuss health problems encountered during composite material production process and occupational
asthma (OA) that may arise.

Material and Methods: The study is a cross-sectional study. Cases diagnosed with OA, working in this sector, who were
referred to the occupational diseases outpatient clinic between August 2018 and August 2021 were evaluated. Besides
exposures and OA risk factors, working conditions and clinical situations of employees after occupational diseases (OD)
report were discussed.

Results: A total of 126 cases were evaluated. As the final diagnosis, asthma was diagnosedin 45 cases (35.7%), and an occupational
causality relationship was established by PEFmeter monitoring in 33 cases (26.1%). Of these cases, 31 (93.9%) were male, and the
mean age was 31.18+5.5 (min/max 23-46). The median latent time between exposure and onset of symptoms was 36 months.
Cases did not have any idea about Occupational Disease (OD) registration or reporting to SSI after diagnosis in the workplace.
19 (57.5%) of the cases left the work and 14 (42.5%) cases continued to work in the same workplace after the OD report. Eight
(24.2%) of this cases department had changed. Twenty five cases (75.7%) were forced to quit their jobs by employers. After
cessation of the occupational risks, all patients complaints and need for medication regressed.

Conclusion: The health effects of the workers in the production process of the composite material were revealed, and the

Giris

Kompozitler; iki farkli malzemenin (matris yani baglayici
ve digeri takviye) birbiri icerisinde ¢oziinmeyecek sekilde
birlestiriimesiyle elde edilen materyallerdir.Bu sekilde kendisini
olusturan malzemelerin tek basina sahip olamadigi 6zelliklere
sahip olurlar [1]. Ahsap, celik veya aliminyum gibi geleneksel
olarak kullanilan malzemelere gére Ustin fiziksel 6zellikler ve
tasarim esnekligi sunarlar. Bu 6zelliklerinden dolayi son yillarda
otomotiv, insaat ve riizgar enerjisi sektoriinde yaygin olarak
kullanilmaya baslanmistir [1]. En sik kullanilan kompozitlerden
biri, cam elyafin polimerik bir malzeme (normalde bir epoksi
veya polyester) icine gomili oldugu “fiberglas” malzemelerdir.
Kompozit Urlin Uretiminde en sik epoksi recineler ve
sertlestiriciler (Bisfenol A (BPA), izosiyanatlar), cam ve karbon
kumaslar (cam yUnu ve silika), ahsap veya lif levha (MDF), ara
malzeme olarak Polyvinyl chloride (PVC), Polietilen tereftalat
(PET), Polyuretan (PU), Polystyrene (PS), Styreneacrylonitrile
(SAN) vb. icerigi olan malzemeler kullaniimaktadir [2]. Uretim
stirecinde is akisindaki cam elyaf veya ana malzeme déseme,
recine ve sertlestiricilerin uygulanmasi, metal taslama isleri,
boya isleri sirasinda maruz kalim nedeniyle calisanlarin saglig
etkilenmektedir [3,4,5].

Bu kimyasallara maruz kalim ile mesleksel Astim (MA) gelisimi
hem duyarlanma hem irritasyon yolu ile olmaktadir [6]. MA

tanisinin konulmasi yalnizca etkilenen isciler icin dSnemli saglik

effects they encountered in the workplace after the diagnosis of OD were demonstrated.

Key Words: Occupational asthma; composite manufacturing sector; unemployment.

sonuclarina degil, ayni zamanda isciler, isverenler ve toplum
icin 6nemli sosyo-ekonomik sonuglara yol acabilir. MA tanisi
sonrasi 0zellikle sorumlu etkene maruz kalmaktan tamamen
kacinan calisanlarin, uzun sureli issizlik ve diistik gelir sorunlar
ile karsi karsiya kaldiklari gosterilmistir [7,8].

Bu calismada kompozit materyal Uretim isinde kullanilan
pek c¢ok kimyasalin solunum sistemi basta olmak uzere
insan saglig Uzerine zararh etkilerinin ortaya koyulmasi, MA
tanisi konulan calisanlarin hem klinik hem tani sonrasi sosyal
durum, isyeri kosullari ve taniya bagh karsilastiklari durumlari
degerlendirmeyi amagladik.

Gereg ve Yontemler

Galisma tanimlayic bir ¢alismadir. Agustos 2018- Agustos
2021
yonlendirilen bu sektorde calisan, MA tanisi alan tiim olgulari

tarihleri arasinda Meslek Hastaliklari Poliklinigi'ne
kapsayacak sekilde planlandi. Kompozit sektoriinde calismis
ve MA tanisi alan tim hastalar calismaya dahil edildi, olgu
secimi yapilmadi. Olgularin demografik 6zellikleri, meslek
ve maruz kalim oykdleri, yakinma varhgi, sigara kullanim
durumu, ise giris ve periyodik muayene bulgular (radyolojik ve
fonksiyonel), laboratuvar, fonksiyonel ve radyolojik bulgulari,
PEF izlemleri ve son tanilari olgu dosyalarindan kaydedilmistir.
Bu olgularin tani sirecinde isyerleri ile iletisime gecilerek
kullanilan

ise giris muayeneleri, periyodik muayeneler,

kimyasallarin bilgisi elde edilmistir.
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MA tanisi, belirli kilavuzlar kullanilarak tekrarlanan bir slirecte
verilerin birlestirilmesi ile egitimli uzman tarafindan konuldu.
Proseddrler, nonspesifik bronsiyal hiperreaktivite (NSBH) veya
reversible havayolu obstruksiyonun gosterilmesi, immunolojik
duyarliigin degerlendirilmesini (cilt prick testleri, spesifik IgE), iste
ve is disinda seri PEF/FEV1 ve/veya NSBH oOlctimlerini iceriyordu.
isyerinden maruz kalim bilgisi, ise giris, periyodik muayene bilgisi
ve klinik degerlendirmeleri ile birlikte nedensellik iliskisi kurularak
MA tanisi rehberlere gére konulmustur [6,9,10,11,12].

Bu olgulara meslek hastaliklari durum bildirir rapor sonrasi
calisma durumu, isyeri kosullar hakkinda bilgi almak amaciyla,
tani sonrasi en az 1 ay sonra tekrar ulasilarak yapilandiriimig
anket formu dolduruldu. Tim katiimcilardan sézli onam
alindi. Anketler, ti¢c ana degisken alanina iliskin bilgilerden
olusuyordu. ilk béliim, MH raporundan sonra kisinin istihdam
durumuna odaklanan sorulan iceriyordu. Calisan
cikarilmissa, ikinci bolim, isten c¢ikarma slireci hakkinda

isten

ayrintil bilgi icermekteydi. Uciincii kisim ise, MH tani sonrasi
isyerinde verilen tepki, alinan onlemler, calisanin isyerindeki
risk algisi ve yasal strecler ele alindi. MA risk faktorleri yani sira
isyerine ait sosyal 6zellikler, MH durum bildirir rapor sonrasi ise
devam etme durumlari ve gelir kayip durumlari irdelenmistir.

Veri SPSS 22.0 paket programi ile degerlendirilmistir. Olciimle
belirtilen degiskenlerin dagihm 6zelligi Kolmogorov-Smirnov
testi ve basiklk ve carpiklik katsayilari ile degerlendirilmistir.
Katsayilarin -1,5 ile +1,5 arasinda olmasi durumunda verinin
normal dagildigi varsayllmistir. Tanimlayici bulgular igin
sayimla belirtilen degiskenler sayi ve yuzdelerle, dlciimle
belirlenen degiskenler, degisken normal dagdilima uyuyor
ise ortalamazstandart deviasyon; normal dagilima uymuyor
ise ortanca ile belirtilmistir. Olciimle belirtilen degiskenlerin
t-testi
kullanilmistir. Veri parametrik dagilim kosullarina uymadigi

bagimli  degiskenle iliskisini degerlendirmede,
takdirde olclimle belirtilen degiskenleri degerlendirmede
Mann-Whitney U testi kullaniimistir.
kategorik degiskenler icin ki-kare testi kullaniimistir. Anlamlilik

diizeyi p<0.05 kabul edilmistir. Etik kurul onayr Kurum Etik

Sayimla belirtilen

Kurulu'ndan 139/2021 sayih karar ile alinmistir.

Bulgular

izmir ve cevresinde bulunan fabrikalardan gelen toplamda
126 olgu degerlendirilmistir. Son tani olarak 45 olguya (%35,7)
astim tanisi konulurken bunlardan 33 olguya (%26,1) mesleki
nedensellik iliskisi kurularak MA tanisi konuldu. Bu olgulardan
31" (%93,9) erkek, yas ortalamasi 31,18+ 5,5 (min-maks 23-
46) idi. Maruz kalim ile yakinmalarin ortaya ¢ikmasi arasindaki

18

latent sure ortancasi 36 aydi. Olgularin cesitli 6zellikleri ve
calistiklari sektorler Tablo I'de sunulmustur. Olgulardan (%39,3
n=13) isyeri hekimi tarafindan poliklinige yonlendirilmisti. PEF

izlemleri Sekil I'de gOsterilmistir.
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Sekil I: Meslek Astimi tanili olgularin PEF izlemleri

isyerinde tani sonrasi MH kaydi veya Sosyal Giivenlik Kurumu
(SGK) ‘na bildirim, isyerinde kullanilacak ekipmanlarin secimi
ile ilgili risk degerlendirmesi yapilip yapilmadigr hakkinda 25
(%75,7) cahsanin fikri olmadigi goriildi. Olgularin cogunlugu
(30 olgu %93,7) isyerinde saghdi tehdit eden risk varlig
oldugunu belirtirken en sik risk toz ve kimyasal riskler idi.

Olgulardan 19 (%57,5)'u MH
isyerinden ayrilmis, 14 (%42,5) olgu ise rapor sonrasi ayni

raporunu aldiktan sonra



isyerinde calismaya devam ediyordu. Bunlardan 8 (%24,2)'ine
bolim degisikligi yapilmisti. 25 olguya (%75,7) isten ayrilmasi
icin baski yapilmisti. Isten ayrilan olgulardan sadece 1 tanesi
kendi ayrilis yapmisti diger 18 (%54,5) olgunun sozlesmesi
isveren tarafindan feshedilmisti. isten ayrildiktan sonra biitiin
olgularin yakinmalari gerilemis ve ila¢ kullanim ihtiyac
azalmisti. Hicbir olgu ise iade davasi agmamigken 2 (%6,1) olgu

isverene maddi/manevi tazminat davasi agmisti (Tablo Il).

Tartisma

Calismamizda bu sektdérden MH klinigine ydnlendirilen
126 olgudan 33(%26,1) olguya MA tanisi konulmus bu
olgulardan 19(%57,5) olgunun MH rapor sonrasi isten ayrildigi
gosterilmistir. MA tanisi sonrasi medikal tedavinin yaninda en
etkili tedavi alerjen ile indiiklenmis MA‘da etkenden tamamen
uzaklasma iken irritanlar ile indlklenmis MA tanisinda etkene
maruz kalimin azaltilmasi ya da olabildigince engellenmesidir
[13,14]. Ancak isten ¢ikarmak ¢6zim olmamalidir.

Dinya genelinde 2019 yili itibariyle, kompozit pazarinin
blyukligu 88,4 milyar dolara ulasmistir. Turkiye'de kompozit
sektorliinde orta ve buyuk olcekli 180 sirket, kismen kompozit
isi yapan 700-800 sirket olmak (zere yaklasik 8200 calisan
vardir [15]. Turkiye'de 8 binden fazla kisiye istihdam saglayan
bu sektdrden poliklinigimize izmir ve cevresindeki kompozit
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Uretimi yapan fabrikalardan toplamda 126 olgu basvurmustur.
Kompozit materyal Uretiminde is akisinda kimyasal ve toz maruz
kalimi mevcut olup calismamizda isyeri ile iletisime gecilerek
kullanilan kimyasallar talep edilmistir. Elde edilen kimyasallarin
MGBF (malzeme glvenlik bilgi formu) incelenerek saglik
etkileri arastiriimis, nedensellik iligkisinin ortaya koyulmasinda
kullanilmistir. Bunlar icerisinden politiretan yapistiricilar, epoksi
recineler (Bisphenol A), izosiyanatlar, stiren, anhidritler vb.
bircok kimyasalin solunum yolu, cilt irritani ve duyarlandiricisi
oldugu bilinmektedir [5,16,17,18].

Toplamda 45 (%35,7) olguya astim tanisi konulmus olup
%26,1 (n=33) olguda mesleki nedensellik iliski kurulmustur.
Astim tanisi alan olgulardan %26,6 (n=12) olgunun tetkikleri
tamamlamamasinin nedeninin calisanlarla yapilan telefon
gorusmelerindeisglivencesininolmamasiveyaiskaybikorkusu
olabilecegi dustnilmistir. Olgularin isten ¢ikariimalarinin
hukuki duzenlemelerdeki bosluklardan kaynaklanan haksiz
bir uygulama gibi goriinse de Ulkemizde MH tanisi sonrasi
siklikla bildirilmektedir. Alici ve ark 'nin yaptiklan calismada
pnémokonyoz tanisi alan olgularin %60'Inin tani sonrasinda
isten cikartildigr saptanmistir [19]. Piirila et al. Finlandiya'da
MA tanisi konulduktan sonra isten ¢cikma oranini %14 olarak
goOstermis [20], Lazarov ve ark. mesleki dermatit hastalarina
odaklanmis ve birakma ve issizlik oranlarinin sirasiyla %28,6
ve %32,8 oldugunu bulmuglardir [21]. Beyan ve ark. Turkiye'de
yaptigi calismada MH tani sonrasi ilk 1 ayda bu oran %61
olarak gosterilmistir [22]. Bizim ¢alismamizda da tani konulan
olgularin yaklasik yarisinda tani sonrast is kaybi gelismis olmasi
Ulkeler arasinda fark olabilecegini disindirmustir. Meslek
hastaliklarini  6nleme sorumlulugunun, yasal uygulamalarin
ve MH'ye iliskin isveren, calisan ve isyeri hekiminin algilari gibi
Ulkeye 6zgii parametrelerin, calisaninisten ayrilma oranlarinda
etkili bir rol oynadigini gdstermektedir.

Turkiye'de yasal diizenlemelere gére MH teshisi konulduktan
sonra calisan uygun bir ise yerlestiriimelidir [23]. Tabi ki
oncelikle iscinin  saghk durumunun ortaya konulmali,
mesleki maruz kalima bagl bir etkilenme dusiiniliyorsa risk
degerlendirmesi yapilmali ve riskler ortadan kaldiriimaya
cahsiimadir. Ancak calismamiz ayni isyerinde 8 (%24,3) iscinin
farkli bir departmana nakledilmesine ragmen 6 (%18,2) iscinin
hicbir degisiklik yapllmadan ayni departmanda calismaya
devam ettigini gostermistir. Beyan ve ark yaptigi calismada tani
sonrasi 34 (%23,2) iscinin ayni isyerinde farkl bir departmana
nakledilmesine ragmen 23 (%15,8) iscinin hicbir degisiklik

yapilmadan ayni departmanda c¢alismaya devam ettigini
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gostermistir [22]. Lazorov ve ark. 46 (%65,7) isci icin is tlriinde
bir degisiklik onerildigini ve 24 (%34,3) isci icin gorevlerin
degistirildigini gostermis, kati yasal zorunluluklar ve denetimler
olusturulmadikga isverenlerin isyerinde is degisikligi yapmaya
istekli olmadigini vurgulamistir [21]. Bu nedenle MH tanisi
konan isyerleri sik sik denetlenmelidir. isverenler isyerlerinde
MH  teshisi
nedeniyle calisanlarini kaybetmek yerine, isveren isyerindeki

onleyici tedbirler almaya tesvik edilmelidir.

riskleri ortadan kaldirmali ve MH teshisini daha ciddi sonuglar
onlemek icin bir firsat olarak gormelidir.

Olgularin isyerinden ise giris muayene bilgileri, periyodik
muayene bilgileri, olgularin saghgina ait varsa diger tibbi
tahlil ve tetkik bilgileri, kullanilan kimyasallarin MGBF, isyeri
ortam 6lciimleri ile ilgili bilgi talep edildi. isyerinde kullanilan
kimyasallar ile ilgili kullanilan kimyasallar hakkinda bilgi
edinildi ancak isyeri ortam &lciimlerinde ulasilamadi. isyeri
ortam Olctimlerine ulasilamamasi ¢calismanin kisitliliklarindan
biridir. Ayrica astim tanisi koyulup PEF izlemi 6nerilen
olgulardan %26,6 (n=12) kisminin PEF izlem yapmamasi da
diger bir kisithlik olarak sayilabilir.

Sonu¢

Kompozit materyal Uretim slrecinde calisanlarin saglk
etkilerini ortaya koymus, MH tanisi sonrasi sosyal ve ekonomik
olarak karsilastiklar etkileri gésterilmistir. Uretimde kullanilan
pek ¢ok kimyasalin solunum sistemi basta olmak Uzere insan
saghgi Gzerine zararh etkileri gosterilmistir.  Calismamiz
giderek buyulyen bir sektorde calisanlarin sagligini ortaya
koymak durum saptamak amaci ile sunulmustur. Bu sektdrdeki
calisanlarin sagliginin korunmasi amaci ile takip ve ortam
Olctimlerinin yer aldigi calismalar énemlidir. Primer koruma
yani hastalik olusmadan alinacak onlemler ve is hijyeni
uygulamalar ile gelismekte olan Ulkemizdeki bu sektérde
calisan saghginin korunmasi miimkuin olabilir. Degerlendirilen
olgular az bilinen bu sektoriin uzun dénem etkilerini izlemek
ve yeni gelisebilecek MH 0Onlemek icin onemlidir. Ayrica
meslek hastaligi tanisi sonrasi calisma hayatlarina donen
olgular Ulkemizde cesitli sosyal ve ekonomik sorunlar ile
yliz yiize gelmektedir. isyerinde cesitli riskler s6z konusudur,
ancak koruyucu onlemler yetersizdir. Tani koydugumuz her
2 olgudan birisinin tani aldiktan sonra isyerinden ayrilmistir.
isyerinde is saghgi ve givenligi kiltirii kagit Uzerinde
kalmaktadir. iscilerin is giivencesi yoktur. Ulkemizde MH
poliklinik basvurusundan sonra isverenlerin iscilerin islerine
son verme cabasinda olduklarini gézlemlemekle birlikte
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yaptigimiz calisma ile neredeyse yarisinin isten atildigini
gostermis olduk. Meslek hastaligitanisi sonrasinda is kaybi
ve beraberinde sosyoekonomik kayip énemli bir sorun gibi
goruinmektedir. Meslek hastaligi tanisi aslinda isciye degil is
yerine konan bir tanidir. isciyi isten cikarmak yerine isyerindeki
risklerin azaltilmasi saglanmaldir.

Cikar Catismasi Beyani

Bu makalenin hazirlanmasinda herhangi bir ¢ikar catismasi yoktur.
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Postoperative Nausea/Vomiting in Patients with Thoracic Epidural
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Gogus Cerrahisi Ameliyati Gegiren Torakal Epidural Kateter Takilan
Hastalarda Postoperatif Bulanti/Kusmay1 Ongérmedeki Parametreler
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Abstract

Aim: In thoracic surgery, many factors; such as the long duration of surgery and the use of volatile anesthetics may
increase the frequency of postoperative nausea/ vomiting (PONV). Recent studies suggest that inflammatory markers
such as neutrophil lymphocytes ratio (NLR) can predict PONV. This study aims to postoperatively examine the role of
demographic, laboratory, and clinical data in predicting PONV in patients who underwent thoracotomy and received
thoracic epidural analgesia (TEA).

Material and Methods: Data were collected for patients who underwent elective thoracic surgery and were administered
TEA between March 2017 and December 2020. Patients' demographic data, laboratory parameters, and clinical
characteristics; such as American Association of Anesthesiologists (ASA) physical score, erythrocyte distribution width
(RDW), NLR, postoperative visual analog scale (VAS), were scanned. All patients who developed PONV were included in
Group 1. Hospital records were used to select Group 2 patients who did not develop PONV.

Results: The incidence of PONV was determined as 14.77%. There was a statistically significant difference between the
groups in terms of ASA and 24-hour VAS scores (p < 0.05). Patients with PONV had statistically significantly higher 24-hour
VAS scores (p < 0.05). PONV was statistically significantly higher in patients with ASA Il compared to other ASA groups
(p < 0.05). Multivariate analysis suggests that ASA, RDW, and 24-hour VAS are significant in predicting PONV. Lower RDW,
higher ASA, and 24-hour VAS increase the risk of PONV.

Conclusion: Demographic data, laboratory parameters, and clinical characteristics were evaluated concerning their
correlation with PONV in this study. It was observed that the frequency of PONV might increase in patients with low RDW
levels. In addition, higher VAS values and ASA physical scores were also found to increase the risk of PONV in patients who
underwent thoracotomy and administered TEA
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Amag: Ameliyat stiresinin uzun olmasi ve volatil anesteziklerin kullanilmasi gibi bircok faktdr g6gus cerrahisinde postoperatif
bulanti/kusma (PONV) sikhi@ini artirabilir. Son calismalar, nétrofil lenfosit orani (NLR) gibi inflamatuar parametrelerin PONV'yi
ongorebilecegini diistindiirmektedir. Bu ¢alismanin amaci, torakotomi ameliyati olan ve torasik epidural analjezi (TEA)
uygulanan hastalarda postoperatif demografik, laboratuvar ve klinik verilerin PONV'yi 5ngérmedeki roliini incelemektir.

Gereg ve Yontemler: Mart 2017 - Aralik 2020 tarihleri arasinda elektif g6gus cerrahisi geciren ve TEA uygulanan hastalarin
verileri taranmistir. Hastalarin demografik verileri, laboratuvar parametreleri, Amerikan Anestezistler Birligi (ASA) fiziksel
skorlari, eritrosit dagim genisligi (RDW), NLR, postoperatif vizuel analog skala (VAS) gibi klinik 6zellikleri incelenmistir. PONV
gelisen tim hastalar Grup 1'e dahil edilmistir. PONV gelismeyen Grup 2 hastalarini se¢mek icin hastane kayitlari kullanilmistir.

Bulgular: PONV insidansi %14.77 olarak belirlendi. ASA ve 24 saatlik VAS skorlari agisindan gruplar arasinda istatistiksel
olarak anlamli fark vardi (p < 0.05). PONV'li hastalarda istatistiksel olarak anlaml sekilde daha yiiksek 24 saatlik VAS skorlari
vardi (p <0.05). ASAlll olan hastalarda PONV diger ASA gruplarina gore istatistiksel olarak anlamli sekilde dahafazla gorildi
(p < 0.05). Cok degiskenli analiz; ASA, RDW ve 24 saatlik VAS'In PONV'yi 6ngormede 6nemli oldugunu gostermektedir.
Daha diisik RDW, daha yiiksek ASA ve 24 saatlik VAS, PONV riskini artirir.

Sonug: Bu calismada demografik veriler, laboratuvar parametreleri ve klinik 6zellikler PONV ile korelasyonlari acisindan
degerlendirildi. RDW diizeyi diisiik olan hastalarda PONV siklidinin artabilecedi gézlendi. Ayrica torakotomi yapilan ve TEA

Introduction

The prevalence of postoperative nausea/vomiting (PONV) is
found to be in a wide range of 34%-80% [1]. PONV is defined as
retching, nausea, or vomiting that develops in the first 24 hours
after surgery [2,3]. In patients undergoing thoracic surgery, the
long duration of surgery and the use of volatile anesthetics may
increase the frequency of PONV. PONV negatively affects patient
comfort and can cause many problems such as dehydration,
electrolyte imbalance, venous hypertension, esophageal rupture,
separation of surgical suture lines, and life-threatening airway
obstruction due to aspiration [4]. In the literature, many factors
such as demographic characteristics of patients, anesthetic
methods applied, opioid usage, duration of surgery, and type
of surgery determine the incidence of PONV [5]. Inflammation is
counted among several factors that increase the risk of nausea/
vomiting [2]. Therefore, a relation can be detected between
a parameter that is an indicator of inflammation and nausea/
vomiting. Parameters such as Neutrophil/Lymphocyte Ratio (NLR)
and Erythrocyte Distribution Width (RDW), which are routinely
checked in all patients before surgery and can be calculated by
complete blood count, can be evaluated as indicators of systemic
inflammation. Therefore, a correlation between these parameters
and PONV can be investigated. Recent studies are showing that
inflammatory markers such as NLR can predict PONV [2, 3].
However, there were no studies on patients at risk for PONV and
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uygulanan hastalarda yiiksek VAS degerleri ve ASA fiziksel skorlarinin da PONV riskini artirdigi bulundu.

Anahtar Kelimeler: Postoperatif bulanti/kusma; PONV; torasik epidural analjezi; torasik cerrahi.

the incidence of PONV in thoracic surgery. Therefore, evaluation
of patients at risk for PONV in thoracic surgery operations,
determination of the frequency of PONV in this patient group,
and preoperative prediction of patients who may develop PONV
may provide valuable contributions to the management of
postoperative patient treatment.

This study aims to investigate the role of demographic,
laboratory parameters, and clinical characteristics in predicting
PONV in patients who underwent thoracotomy and received
thoracic epidural analgesia (TEA).

Material and Method

After the approval of the Local Ethical Committee (approval
decision ID Number: 730, Date: 17.06.2021), the anesthesia and
postoperative pain forms of patients who underwent elective
thoracic surgery and were administered TEA between March
2017 and December 2020 were retrospectively evaluated.

Patients who had undergone thoracotomy with the same
type of anesthesia (volatile anesthetic) and received TEA were
included in our study. Patients who are between the ages of 18-
80 years, are in the American Association of Anesthesiologists
(ASA) I-lI-IIl physical status (PS), have a body mass index (BMI)
between 18.5 and 35 kg/m2, and were received TEA were
included in our study.

Patients with the following criteria were excluded: Under
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the age of 18 and over the age of 80 years, ASA PS IV and
above, a BMI below 18.5 and above 35 kg/m2, severe systemic
inflammatory disease, gastrointestinal disease, missing data,
receiving intraoperative blood product transfusion, usage of
constant anti-inflammatory drugs, steroids and antiemetic
drugs. Moreover, patients undergoing emergency surgery
and receiving a method other than volatile anesthesia and
TEA were not included.

Patients' age, height, body weight, BMI, gender, diagnosis,
ASA PS, preoperative neutrophils, lymphocytes, monocytes,
platelet values, RDW, NLR, surgical procedure, duration of
surgery, perioperative complications, postoperative Visual
Analog Scale (VAS) score, whether there was a complaint
of nausea/vomiting in the first 24 hours after surgery,
perioperative antiemetic drug usage and doses were
determined. NLR was calculated by dividing the absolute
neutrophil count by the absolute lymphocyte count.

The patients were divided into two groups. All patients who
underwent thoracotomy received TEA, and developed PONV;
were included in Group 1. Hospital records were used to select
Group 2 patients who underwent thoracotomy, received TEA,
and did not develop PONV.

Standard anesthesiamanagementand perioperative analgesia
protocol, which is routinely used in the clinic, was applied to
patients who underwent thoracotomy and received TEA. As a
volatile anesthetic, 2-3% sevoflurane was administered in an
oxygen/air mixture. In addition, intraoperative analgesia was
provided by epidural infusion. In the intraoperative period; for
TEA, 67.5 ml of bupivacaine, 201.5 ml of saline, and 10 mg/1
ml of morphine were given with a 270 ml elastomeric infusion
pump. Bupivacaine 0.125% was administered epidurally
with an elastomeric pump at a rate of 4 ml/hr for 3 days
postoperatively.

Right before the end of the surgery in all patients, 50 mg of
dexketoprofen and 100 mg of tramadol were given to contribute
to postoperative analgesia, and 10 mg of metoclopramide was
administered to prevent PONV. Postoperative epidural analgesia
treatment with an elastomeric infusion pump was continued in
the postoperative intensive care unit. Besides, dexketoprofen
50 mg in every 12 hours and paracetamol 1 g in every 6 hours
were administered as routine intravenous analgesia protocol.
Tramadol 50 mg was administered intravenously as “rescue
analgesia”in the patients with VAS 4 and above.

In the postoperative follow-up; complications if any,

postoperative VAS, presence of PONV in the first 24 hours,

whether antiemetic drugs were given after PONV, and
the doses of antiemetic drugs were determined from the
postoperative analgesia follow-up forms.

Statistical Analysis

Data analyses were performed by using SPSS for Windows,
version 22.0 (SPSS Inc., Chicago, IL, United States). Whether
the distribution of continuous variables were normal or not
was determined by the Kolmogorov-Smirnov test. Levene’s
test was used for the evaluation of homogeneity of variances.
Unless specified otherwise, continuous data were described
as mean + standard deviation for normal distributions,
and median (interquartile range) for skewed distributions.
Categorical data were described as the number of cases (%).

Statistical differences

variables between two independent groups were compared

analysis in normally distributed
by Student’s t-test. The Mann-Whitney U tests were applied for
comparisons of the not normally distributed data. Categorical
variables were compared using Pearson’s Chi-Square test or
Fisher’s Exact test.

First, one variable binary logistic regression analysis was used
with risk factors that are thought to be related to nausea/
vomiting. Risk factors that have a p-value < 0.25 at one
variable logistic regression were included in the multinomial
logistic regression model as independent variables. Whether
every independent variable was significant on the model
was analyzed with Wald statistic. Nagelkerke’s R2 was used to
evaluate that an independent variable explained how much
of the dependent variable. Besides, it was evaluated model
adaptation of estimates with Hosmer and Lemosow model
adaptation test. ROC curve analysis was used to determine the
cut-off points. It was accepted p-value < 0.05 as a significant
level on all statistical analyses. It was accepted p-value >
0.05 and p-value < 0.10 as marginally significant level on all
statistical analyses.

Results

A total of 389 patients who underwent elective thoracotomy
and received TEA between March 2017 and December 2020
were retrospectively analyzed. 10 of these patients were
excluded because their thoracic epidural catheters failed
within postoperative 24 hours. 14 patients were excluded
because they did not meet the inclusion criteria, and 13
patients were excluded because their data were missing. Data
from a total of 352 patients were analyzed (Figure 1).
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Figure 1 Flow chart of the patients

Demographic data, preoperative laboratory data, pain scores,
and postoperative complications of the patients in PONV and
control groups are shown in Table 1.

When the demographic data and clinical characteristics of the

patients were evaluated, there was a statistically significant
difference between the groups in terms of ASA PS and 24-
hour VAS scores average. Patients with PONV had a statistically
significantly higher 24-hour VAS average and ASA III PS rate
than patients without PONV (p < 0.05) (Table 1).

One variable binary logistic regression analysis was applied to
determine whether preoperative laboratory parameters and
other variables were effective in predicting PONV. According to
one variable binary logistic regression analysis variables with a
p-value below 0.25 were included in the multivariate analysis.
According to the results of multivariate analysis; it has been
understood that ASA, RDW, and 24-hour VAS average play an
active role in predicting PONV. Lower RDW, higher ASA PS, and
24-hour VAS average increase the risk of PONV (Table 2).
According to ROC analysis, RDW (AUC: 0.601, p = 0.075) and
NLR (AUC: 0.536, p = 0.533) variables were not meaningful
to predict PONV. Therefore, cut-off value could not be
determined.
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Discussion

According to the results of our study, the incidence of PONV was
determined as 14.77% in patients who underwent thoracotomy
and received TEA. It was observed that RDW, ASA PS, and 24-
hour VAS average could be effective in predicting PONV.

PONYV prolongs the recovery period of the patient due to the
problems it creates in the postoperative period, increases
the duration of the patient's hospital stay, and thus the
treatment costs [6, 7]. A history of motion sickness or PONV,
smoking habit, use of volatile anesthetics or nitrous oxide,
intraoperative or postoperative opioid use, long operation
duration, and type of surgery are known to increase the risk
of PONV [8]. In addition, inflammation increases the risk of
PONV [2]. There are studies indicating that NLR is higher in
patients with nausea/vomiting and that some hemogram
parameters such as NLR, RDW, and thrombocyte measured
preoperatively may be effective in predicting PONV [2, 3, 9,
10, 11]. Patients undergoing thoracic surgery may be at high
risk for PONV due to the long operation time, the frequent
use of volatile anesthetics and opioids, and the application of
TEA due to severe postoperative pain. In our study, patients
who underwent thoracotomy and were administered TEA
for postoperative analgesia were examined by standardizing
the anesthetic method, type of surgery, and postoperative
analgesic method.

It has been stated that preoperative NLR and PONV may be
related in studies on non-thoracic surgery patients. However, in
our study, contrary to the literature results, it was observed that

preoperative NLR was not an effective parameter in predicting

PONV in patients who underwent thoracotomy and TEA.

On the other hand, we found a correlation between RDW and
PONV. RDW expresses variations in erythrocyte volume, also
known as anisocytosis, and although its mechanism is not fully
understood, its elevation may indicate increased inflammation
and oxidative stress [12]. RDW is an inflammatory marker and
is evaluated as a prognostic indicator in many diseases [13-
16]. In the literature; the relationship between RDW and PONV
was evaluated in patients with a diagnosis of hyperemesis
gravidarum.Inthese studies, when the control group and those
with a diagnosis of hyperemesis gravidarum were evaluated, it
was reported that RDW was not statistically different between
the groups [17-19]. In a different study, it was reported that
RDW was higher in patients with a diagnosis of hyperemesis
gravidarum [20]. In our study, the RDW value was found to be
lower in the group with PONV compared to the control group.
This result was accepted as borderline significant. However,
according to one variable and multivariate logistic regression
analysis, a decrease in RDW increases the risk of PONV.
The difference in the results obtained in pregnant women
compared to our study may be attributed to the change in
physiology in pregnant women and the difference in hormonal
levels according to the gestational week. Therefore, studies
that will investigate the relationship between RDW and PONV
in non-pregnant patients are needed.

Another important result of our study is that the risk of
PONV is high in patients with higher VAS values. This shows
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the importance of postoperative pain control and PONV
can be affected by many factors. There are limited studies
in the literature on the relationship between PONV and
postoperative pain. In a study, it was reported that gabapentin,
which is used in the treatment of neuropathic pain, reduced
PONV [21]. However, although the reduction mechanism was
not fully revealed in the study, it was stated that gabapentin
reduced morphine consumption. The decrease in PONV can
be attributed to the decrease in morphine consumption.
Similar to our study, a study reported that there was a
correlation between postoperative pain and PONV [22].
However, a correlation was found between the need for
additional analgesics and PONV [22]. This can be attributed
to the increase in analgesic use. In our study, patients were
administered standard epidural morphine infusion and
tramadol was given to patients when they needed additional
analgesics. Although it is thought that tramadol may cause
nausea/vomiting, there is no statistically significant difference
between the group with PONV and the control group in terms
of tramadol use in our study.

There are studies reporting that ASA PS is associated with
PONV. Low ASA PS has been reported to be one of the main risk
factors for PONV [23, 24]. Another study stated that there was no
significant relationship between ASA PS and PONV formation
[25]. In our study, unlike these results, a positive correlation was
observed between higher ASA PS and PONV. The results of the
studies have also shown that it may not be possible to say that
there is a clear relationship between ASA PS and PONV. Large-
series randomized studies may clarify this issue.

One of the main components of enhanced recovery after
surgery (ERAS) protocols, which has also been accepted in
thoracic surgery, is the prevention of PONV. The protocols
applied in the prevention of PONV include many parameters
such as a short fasting period, early mobilization, early oral
intake, avoidance of emetogenic agents such as opioids,
and administration of PONV-preventing medications when
necessary [26]. Although limiting the use of opioids as much
as possible is recommended in ERAS protocols, the issue of
opioid use in surgeries with intense postoperative pain such
as thoracotomy is still controversial [27, 28]. Local anesthetics
and opioids can be used alone or in combination for TEA
infusions. Local anesthetics alone can often be associated
with hypotension due to vasodilation and further motor
and sensory blockade. Opioids may be added to reduce
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sympathectomy. However, epidurally administered opioids
may show side effects similar to systemic opioids, such as long-
term postoperative ileus and nausea [28, 29]. We planned our
study retrospectively and analyzed the data of patients who
underwent standard anesthesia and postoperative analgesia
protocol in the groups with and without PONV. The initiation
of thoracic epidural infusion before the surgical incision and
its continuation in the postoperative period provided a limited
need for rescue analgesia.

There are some limitations to our study. Since the study was
retrospective, data such as the history of motion sickness,
history of PONV, and smoking habits of the patients could not
be analyzed properly. Additionally, the small number of patients
with PONV negatively affects the power analysis of the results.
Detailed prospective studies on this subject will contribute
to the incidence evaluation of PONV in thoracic anesthesia,
determination of possible predictive factors, and solutions.

Conclusion

Demographic data, laboratory parameters, and clinical
characteristics were evaluated concerning their correlation
with PONV in this study. It was observed that the frequency
of PONV might increase in patients with low RDW levels.
In addition, higher VAS values and ASA PS were also found
to increase the risk of PONV in patients who underwent

thoracotomy and were administered TEA.
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Amag: Ciddi Aort Darligi (AD) olan hastalarda TAVI , aort kapak obstriiksiyonunu ortadan kaldirarak kardiyak outputu
arttinr. Sol ventrikiilden ¢ikan akimin iyilesmesi, bébreklerin kan akimini artirarak renal perflizyonu artirir ve bozulmus
renal fonksiyonun diizelmesini saglayabilir. Bunun yaninda, TAVI sirasinda kontrast madde kullanimina bagl ya da
transfemoral kateterizasyon sirasinda aterom plaklarinin ve kolesterol kristallerinin sacilmasi sonucu alt ekstremite veya
renal arter embolizasyonuna bagh akut bobrek yetersizligi gelisebilir. Bu ¢calismanin amaci; TAVI'nin bébrek fonksiyonlari
Uzerine 1. aydaki etkisini belirlemek ve hastalarin eslik eden hastaliklarinin sonuca etkisi olup olmadigini saptamakti.

Gerec ve Yontemler: Bu calismaya, 2015-2019 yillari arasinda ciddi AD ile takip edilip TAVI yapilan toplam 68 hasta dahil
edildi. Tim hastalarda islem Oncesi ve islemden 1 ay sonra bakilan kreatinin ve GFR degerleri cinsiyete ve eslik eden
hastaliklara gore retrospektif olarak belirlendi ve degerlendirmeler bu temelde yapildi.

Bulgular: Hastalarin ortalama yasi 78,6+7,86, ortalama sol ventrikil ejeksiyon fraksiyonu ise (LVEF) %56,1+7,82 idi. Mevcut
sonuglar, AD'nin dizeltilmesinden sonra 1. ayda komorbiditesi bulunan hastalarin bébrek fonksiyonlarinda diizelme
olmadigini aksine ek hastaligi olmayan hastalara gore anlamli derecede kreatinin dederlerinde artma ve GFR degerinde
diisme oldugunu gostermektedir. Diger komorbidite durumlarinin aksine islem 6ncesi kronik bobrek hastaligi olanlarda
ise 1. ayda kreatinin degerlerinde anlamli bir artis saptanmamistir.

Sonug: Calismamizda islem Oncesi kronik bobrek hastaligi olan hastalarda bodbrek korumasi agisindan daha titiz
olundugunu ve bu hastalarda kronik bébrek hastaligina sebep olan major etkenin ciddi AD olmasi sebebiyle ciddi AD'
nin ortadan kalkmasi ve buna bagl artan kardiyak debinin bdbrek fonksiyonlari tizerine olumlu etki yaratarak denge

sagladigini dustintiyoruz.

Anahtar Kelimeler: TAVI; aort darligi; transfemoral kateterizasyon.

Sorumlu Yazar*: Giilsiim BINGOL, Bahcelievler Hastanesi, Kardiyoloji Klinigi, istanbul / TURKIYE
E-posta: bulut_gulsum@hotmail.com

ORCID: 0000-0001-5879-7866

Gonderim: 10.11.2021 kabul: 02.02.2022

Doi: 10.18663/tjcl.1021303

29


https://orcid.org/0000-0001-5879-7866
https://orcid.org/0000-0003-4651-1984
https://orcid.org/0000-0003-4148-4366
https://orcid.org/0000-0002-0395-1608
https://orcid.org/0000-0002-3927-2703
https://orcid.org/0000-0003-3746-0441
https://orcid.org/0000-0001-9477-0740
https://orcid.org/0000-0002-7052-637X
https://orcid.org/0000-0002-4342-5952
https://orcid.org/0000-0002-8496-3386

VAEN

TJCL Volume 12 Number 4 p: 29-34

ABSTRACT

Aim: In patients with severe aortic stenosis (AS), TAVI increases cardiac output by eliminating aortic valve obstruction.
Improvement of the outflow from the left ventricle increases renal perfusion by increasing blood flow to the kidneys
and may improve impaired renal function. In addition, acute renal failure may develop due to lower extremity or renal
artery embolization due to the use of contrast material during TAVI or as a result of scattering of atheroma plaques and
cholesterol crystals during transfemoral catheterization. The aim of this study was to determine the effect of TAVI on
kidney functions at 1 month and to determine whether comorbidities of the patients had an effect on the outcome.

Material-methods : A total of 68 patients who were followed up with severe aortic stenosis and underwent TAVI between
2015and 2019 wereincluded in this study. The creatinine and GFR values measured before and 1 month after the procedure
in all patients were determined retrospectively according to gender and concomitant diseases, and the evaluations were
made on this basis.

Results: The mean age of the patients was 78.6+7.86 years and the mean left ventricular ejection fraction (LVEF) was
56.1+7.82. Current results show that patients with comorbidity do not improve their renal function in the 1st month after
AS correction, on the contrary, there is a significant increase in creatinine values and a decrease in GFR values compared
to patients without comorbidity. Contrary to other comorbidities , there was no significant increase in creatinine values in
the 1st month in patients with chronic kidney disease before the procedure .

Conclusion: In our study, it was observed that patients with chronic kidney disease were more meticulous in terms of
kidney protection before the procedure, and we think that the elimination of severe AS and the increased cardiac output
due to the fact that the major factor causing chronic kidney disease in these patients was severe AS, creating a positive
effect on kidney functions and providing a balance.

Keywords: TAVI; aortic stenosis; transfemoral catheterization.

Giris

Yasam siresinin uzamasiyla, ileri yas hastalarda daha fazla
gorilen aort darligi (AD) basta olmak Uzere tim kapak
hastaliklarinin prevelansi artmistir. Bu durum girisim gereken
hastalarin yasinin daha ileri olmasi ve komorbiditelerinin daha
fazla olmasi sonucunu da beraberinde getirmektedir. Cerrahi
girisim halen ¢ok etkili bir tedavi secenegdi olsa da; transkateter
aort kapak implantasyonu (TAVi) giderek yayginlasmaktadir.

Teorik olarak; ciddi AD olan hastalarda TAVi, aort kapak
obstriiksiyonunu ortadan kaldirarak kardiyak outputu arttirir.
Sol ventrikilden ¢ikan akimin iyilesmesi, bobreklerin kan
akimini artirarak renal perfiizyonu artirir ve bozulmus renal
fonksiyonun duzelmesini saglayabilir [1,2]. Bunun yaninda,
TAVi sirasinda kontrast madde kullanimi renal medullaya zarar
verebilir ve renal fonksiyon bozulabilir [3]. Ayrica, transfemoral
kateterizasyon aterom plaklarinin ve kolesterol kristallerinin
sacilmasiyla, alt ekstremite veya renal arter embolizasyonuna
neden olabilir [4]. Bu durumlar, TAVi sonrasi akut bodbrek
yetersizligi ile sonuglanabilir ve bu durum artmis mortalite
ve uzun donem takipte kotu klinik sonuglar ile iliskilidir
[5]. Bu calismanin amaci; TAVinin bébrek fonksiyonlari
Uzerine 1. aydaki etkisini belirlemek ve hastalarin eslik eden
hastaliklarinin sonuca etkisi olup olmadigini saptamakti.
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Gereg ve yontemler
Hastalar

Bu calismaya, 2015-2019 yillari arasinda ciddi aort darhid ile
takip edilip TAViyapilan toplam 68 hasta dahil edildi. Hastalarin
46's1 (%68) kadin, 22'si (%32) erkek idi. Tim hastalara, yiksek
Society of Thoracic Surgeons (STS ) skoru nedeni ile kalp
takimi tarafindan TAVI karari alindi. Kalp takiminda girisimsel
kardiyolog, klinik kardiyologlar, ekokardiyografi uzmani,
anestezi uzmani ve kalp damar cerrahi mevcut idi. Preoperatif
degerlendirmede tiim hastalara transtorasik ekokardiyografi,
gorintilemenin yetersiz oldugu ve ileri incelemenin gerektigi
hastalara transozofageal ekokardiyografi yapildi. Aort koku
dlctimleri ve degerlendirmesi icin TAVI protokoliinde kardiyak
bilgisayarli tomografi (BT) kullanildi. Ciddi AD igin kriterler
aort kapak alaninin <1 cm2, kapak Uzerindeki ortalama
gradyanin >40 mmHg ve kapak tzerindeki Vmax'in >4 m/sn
olmasi olarak kabul edildi. Kapak alani <1 cm2 olan, ortalama
gradyani <40 mmHg olan ve ejeksiyon fraksiyonu <%50
olup, stroke voliim indeksi 35 ml/m2'nin altinda olan hastalar
dusuk akim disuk gradiyentli aort darligi olarak kabul edilip,
dobutamin stres ekokardiyografi ile gercek ciddi aort darhg:
olup olmadigi arastirldi. Kapak alani <1 cm2 olan, ortalama
gradyani <40 mmHg olan ve ejeksiyon fraksiyonu > %50 olup,



stroke voliim indeksi 35 ml/m2’nin altinda olan hastalar ise;
paradoks dusiik akim disiik gradiyentli aort darligi kabul
edilerek kardiyak BT 'de kalsiyum skoruna gore ciddi aort
darligi olup olmadigina karar verildi. Non-parametrik bir
test olan Friedman testi ile, tim hastalarda islem 6ncesi ve
islemden 1 ay sonra bakilan kreatinin ve glomerdler filtrasyon
orani (GFR) degerleri cinsiyete ve eslik eden hastaliklara gore
retrospektif olarak belirlendi ve degerlendirmeler bu temelde
yapildi. GFR o6lctiimleri Modification of Diet in Renal Disease
(MDRD) formiilii kullanilarak belirlendi. TAVi 6ncesi ve sonrasi
renal fonksiyonlar, bu formdle gore belirlenen GFR degerleri
(mL/dk/1,73 m2) kullanilarak 5 evreye ayrildi. Buna gore; GFR
> 90 mL/dk/1,73 m2 (Evre 1), GFR = 60-89 mL/dk/1,73 m2
(Evre 2), GFR =30-59 mL/dk/1,73 m2 (Evre 3), GFR = 15-29 mL/
dk/1,73 m2 (Evre 4) ve GFR <15 mL/dk/1,73 m2 (Evre 5) olarak
kaydedildi [6] ve klinik pratikte kullandigimiz sekilde islem
oncesi GFR degeri <60 mL/dk/1,73 m2 olan hastalar kronik
renal bobrek yetersizlikli grup olarak degerlendirildi.

istatistiksel analiz

istatistik analizler SPSS 24 [7] kullanilarak yapildi. Degiskenlerin

normal dagihma uyup uymadigi Kolmogorov-Smirnov/
Shapiro-Wilk testleri ile belirlendi. Degiskenlerin normal
dagihma uymadiklar gorildigi icin ortanca (median)
ve ceyreklerarasi (quartile) araliklar kullanildi. Bagimsiz
degiskenler cinsiyet, hipertansiyon (HT), diabetes mellitus
(DM), iskemik kalp hastalig (IKH), konjestif kalp yetersizligi
(KKY), kronik bobrek yetersizligi (KBY), koroner arter bypass
greft (KABG) olarak sunuldu. Normal dagilima uymayan
zamanla degisen (islem Oncesi/sonrasi) bagimli degiskenler
(kreatinin ve GFR) ile bagimsiz degiskenler arasindaki
iliskiler Friedman testi kullanilarak incelendi. Hastalarin TAVI
sonrasi evrelerinin sabit kalmasi veya diismesi durumlari

ile yikselmesi durumlarini etkileyen faktorlerin anlasilmasi
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icin lojistik regresyon analizi kullanildi. Testler icin p<0,05
olan durumlar istatistiksel anlamli olarak degerlendirildi.
ikiserli karsilastirmalar Wilcoxon testi ile degerlendirilmis ve
Bonferroni diizeltmesi kullanilmistir. Testler icin p<0,05 olan
durumlar istatistiksel anlamli olarak degerlendirildi.

Bulgular

Calismaya TAVI yapilan 68 ciddi aort darligi hastasi dahil
edildi. Hastalarin demografik 6zellikleri Tablo 1'de verilmistir.

Hastalarin ortalama yasi 78,6+7,86, ortalama sol ventrikdl
ejeksiyon fraksiyonu ise (LVEF) %56,1+7,82 idi.

islem yapilan kadinlarin kreatinin ve GFR degerlerinde islem
sonrasi takipte anlamli bir degisiklik goriilmez iken (p = 0,170);
erkek hastalarin islem sonrasi dederlerinde anlamli bir degisiklik
gorilmustir (p =0,088). Bu sonuglara gore yapilan islemin erkek
hastalarda kreatinin degerlerini anlamli diizeyde yikselttigi,
GFR degerini ise dustrdigu (xX islem oncesi = 69,12 + 23,95;
X islem sonrasi = 65,68 + 25,30; p = 0,88) soylenebilir (Tablo 2).
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islem dncesi ve sonrasi kreatinin ve GFR degerlerinin KBY
tanisina sahip olan/olmayan hastalara goére dagilimlarina
bakildiginda; isleme alinan KBY olan hastalarin kreatinin ve
GFR degerlerinde anlamli bir degisiklik gorilmez iken (p =
1,000), KBY olmayan hastalarda islem sonrasi degerlerde
anlaml duzeyde bir degisiklik gortlmustir (p = 0,008). Bu
sonuclara gore; yapilan islemin KBY’ si olmayan hastalarda
kreatinin degerlerini sinirli diizeyde arttirdigi, GFR degerlerini
islem sonrasinda islem 6ncesine gore ylksek diizeyde azalttig
(xX islem 6ncesi = 82,06 + 27,37; xX islem sonrasi = 73,92 +
25,02; p = 0,008) soylenebilir (Tablo 2).

Ayrica islem dncesi DM, HT ve IKH olan hastalarda islem sonrasi
GFR diizeyinde anlamli azalma gozlenirken, bu hastaliklari
olmayan hastalarda bu degerlerde anlamh degisiklik
izlenmemistir (Tablo 2).

Ayrica, kreatinin ve GFR degerlerinin KABG'li olan ve olmayan
hastalara gore dagilimlari Tablo 2'de verilmistir. Bu sonuclara
gore; isleme alinan KABG'li olmayan hastalarin, kreatinin ve
GFR degerlerinde anlamli bir degisiklik goriilmez iken (p =
0,123), KABG'li olan hastalarda islem sonrasi degerlerde trend
diizeyde anlamli bir degisiklik goralmistir (p = 0,052). Bu
sonuclara gore yapilan islemin KABG'li olmayan hastalarda
kreatinin degerleri sinirh dizeyde arttigi, GFR degerlerinin
islem sonrasinda islem oncesine gore yiiksek diizeyde azaltig
(xX islem 6ncesi = 65,53 + 23,82; xX islem sonrasi = 61,33 +
21,75; p = 0,008) soylenebilir.

Hastalarin TAVi islemi ®ncesi ve sonrasi GFR evrelerinin
dagihimi Sekil 1'de verilmistir. islem sonrasi GFR evresinin
sabit kaldigi veya azaldigi durumlar ile GFR evresinin arttig
durumlari etkileyen olasi faktorler (yas, cinsiyet, EF degeri,
HT, DM, iKH, KKY, KBY ve KABG) degerlendirilmistir. Tablo
3'de gorildiigi gibi; TAVI islemini; hastanin yasl (p=0,024),
cinsiyeti (p=0,030), EF degeri (p=0,021) ve KKY olup olmamasi
(p=0,031) etkilemektedir.
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Bu calismada, ciddi aort darligi hastalarinda TAVI isleminin
bobrek fonksiyonlar Uzerine 1. aydaki etkisini belirlemeyi
ve hastalarin eslik eden hastaliklarinin sonuca etkisi olup
olmadigini saptamayi amacladik.

Bu analiz, 2015-2019 yillarni arasinda tek bir merkezde TAVI
uygulanan hastalardan elde edilen verileri icermektedir. Mevcut
sonuglar, AD'nin diizeltiimesinden sonra 1. ayda komorbiditesi
bobrek
olmadigini aksine ek hastaligi olmayan hastalara gére anlamli

bulunan hastalarin fonksiyonlarinda  diizelme
derecede kreatinin degerlerinde artma ve GFRdegerinde diisme
oldugunu go6stermektedir. Diger komorbidite durumlarinin
aksine islem 6ncesi kronik bobrek hastaligi olanlarda ise 1. ayda

kreatinin degerlerinde anlamli bir artis saptanmamistir.

TAVI
etkileri ile cahismalar olmakla beraber, TAVI isleminin bobrek

oncesi  KBY olmasinin mortalite Uzerine olumsuz
fonksiyonlarina etkisi ile ilgili sinirli sayida ve farkli sonuclar
iceren calismalar bulunmaktadir [5] .

TAVlyapilan hasta poplilasyonu yas ve ek hastaliklar nedeniyle
orta veya daha ciddi derecede bozulmus bobrek fonksiyonu
olan hasta grubu ile karakterizedir ve bu durum TAVI sonrasi
artmis mortalite ile iliskilidir [8] . TAVI'nin bdbrek fonksiyonlari
Uzerine olumsuz etkilerinden birden fazla mekanizma sorumlu
olup bunlardan prosediire bagli faktorler (kontrast maruziyeti,
ateroembolik olaylar, hipotansif epizodlar, kanama) hastalarda
akut bobrek yetersizligi ile de sonuglanabilir [9].

Yapilan calismalarda TAVI islemi yapilan hastalarin %12-
57'sinde akut bobrek yetersizligi gelistigi rapor edilmis olup
ozellikle bazalde bozulmus renal fonksiyonu olanlarda bu risk
daha fazladir. Bu durum kisa ve uzun dénemde 2-6 kat artmis
mortalite riski ile iliskilidir [1] .



TAVIislemi sonrasi AD'nin ortadan kalkmasiyla kardiyak output
artar. Bu durum islem sonrasi renal perflizyonun artmasi, renal
vendz basincin azalmasi ve sagd ventrikiil fonksiyonlarinin
dlzelmesi gibi etkilerle postoperatif renal fonksiyonlari
dizeltebilir. Ancak proseduriin kendisi yukarda bahsedilen
nedenlerin de etkisiyle islem sonrasi bobrek fonksiyonlarinin
bozulmasina yol acabilir [1] .

PARTNER 1 calismasindan elde edilen veriler, baslangicta
tahmini glomerdler filtrasyon hizi [eGFR]<60 mL/dk/1.73
m2 olan hastalar icin TAVIde baloon-expandable bir kapak
kullanilmasinin, tedavi edilen hastalarin %42'sinde islemden
30 glin sonra eGFR'de %10 veya daha fazla iyilesme ve
hastalarin %24'inde %10 veya daha fazla bozulma ile
iliskilendirilmistir. Bobrek fonksiyonlarinda bozulma olanlarda
1 yillik mortalitede %50 daha yiiksek risk gosterilmistir [1].

Bir hipotez, TAVI'den tiim hastalarin hemodinamik diizelme
acisindan fayda géremeyecegidir. Voigtlander ve arkadaslari,
yaptiklari calismada; TAVI sonrasi eGFR'de artis olan hastalarda
kardiyak debide bir iyilesme gosterirlerken, eGFR'de azalma
olan hastalarda bunu gésterememislerdir [10].

Bununlabirlikte, renal perflizyon indeksi ve sol ventrikdil sistolik
fonksiyonu arasinda bir iliski de daha 6nce gosterilmistir [11].

Bunun yaninda; daha o6nce yapilan c¢alismalarda; hem
renal, hem kardiyak fibrozisin kronik kardiyorenal sendrom
zemininde gelisebilecegi ve TAVI sonrasi hemodinamik
diizelme olmasinin, yapisal kronik bébrek hastaligi gelisimini
yavaslatabilecegi gosterilmistir [12].

islem 6ncesi ve sonrasi kreatinin ve GFR degerlerinin KBY
tanisina sahip olan/olmayan hastalara goére dagilimlarina
bakildiginda; isleme alinan KBY olan hastalarin kreatinin
ve GFR degerlerinde anlamli bir degisiklik goriilmez iken,
KBY olmayan hastalarda islem sonrasi degerlerde anlamh
diizeyde bir degisiklik gorilmesi ilging bir bulgudur. Bu konu,
islem Oncesi KBY’'si olan hastalarda islem oncesi-sirasi ve
sonrasinda alinan onlemlerin diger gruba gore ¢cok daha ust
diizeyde olmasi ile aciklanabilir. ikinci bir etken de kronik renal
yetersizlige sebep olan major etkenin ciddi aort darligi oldugu
hasta grubunda; TAVI sonrasi ciddi AD’'nin ortadan kalkmasi
ve buna bagh artan kardiyak debi ile bébrek fonksiyonlarinda
diizelme olmasi olabilir.

kisithliklari da mevcuttur. Oncelikle

cahsmamiz tek merkezli idi ve goreceli olarak az sayida hasta

Bu calismanin bazi

iceriyordu. Ayrica hastalarin takip suresi de kisith idi ve uzun

0)

AN
>
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I Coping strategies, mother, congenital heart diseases, depression

doénem sonuglar arastirilmadi. Bununla birlikte, TAVI 6ncesi
ve sonrasi renal arterler kan akiminin degerlendirilmesi icin
doppler ultrasonografiile degerlendirilmedi. Bir diger kisitlilik da
hastalarda erken donem kontrast nefropatiyi degerlendirmek
icin 48-72. saat kreatinin degerlerinin kayith olmamasi idi.

Sonu¢

Preoperatif BT, koroner anjiografi ve TAVI'nin kendisi dabhil,
TAVI iligkili prosedirlere bagh koétilesen bobrek fonksiyonu
nadir degildir. Caismamizda; TAVI islemi sonrasi, dncesinde
KBY olan hastalarinin kreatinin ve GFR degerlerinde anlamh
bir degisiklik gorilmez iken, O©ncesinde KBY olmayan
hastalarda islem sonrasi degerlerde anlamh diizeyde bir
degisiklik gortilmesinin nedeni olarak; islem dncesi KBY’si olan
hastalarda bobrek korumasi agisindan daha titiz olunmasi
ve KBY'ye sebep olan major etkenin ciddi AD oldugu hasta
grubunda; TAVI sonrasi ciddi AD'nin ortadan kalkmasi ve buna
bagli artan kardiyak debi ile b6brek fonksiyonlarinda diizelme
olmasi olarak aciklanabilir.

Cikar catismasi/finansal destek beyani

Bu yazidaki hicbir yazarin herhangi bir cikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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High-Sensitivity Modified Glasgow Prognostic Score For Predicting
In-Hospital Mortality In Elderly Patients With Non-ST Elevation
Myocardial Infarction

ST Yiikselmesiz Miyokard Enfarkttislii Yasl Hastalarda Hastane Ici Mortaliteyi

Ongérmek Icin Yiiksek Duyarlikl Modifiye Glasgow Prognostik Skoru
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Abstract

serum albumin levels, and in-hospital mortality of elderly patients with non-ST elevation myocardial infarction (NSTEMI).

Meier curve analysis (log rank P < 0.001).

this inflammation-based simple score could help in more precise risk estimation of elderly patients in daily practice.

infarction.

Aim:Inflammation and malnutrition are poor prognostic markers in acute coronary syndromes. In this study, we aimed to investigate
the association between high-sensitivity modified Glasgow prognostic score (HS-mGPS), derived from C-reactive protein and

Material and Methods: Included subjects were recruited from three different tertiary health centers. Totally, 282 eligible
patients aged >65 years with diagnosis of NSTEMI were retrospectively enrolled. Global Registry of Acute Coronary Events
(GRACE) risk score for in-hospital mortality and HS-mGPS was calculated for each patient. Subjects were categorized according
to their inflammation-based scores ((high HS-mGPS group (HS-mGPS =1, n=124) vs. low HS-mGPS group (HS-mGPS =0, n=158)).
Results: Both groups were similar regarding admission blood pressure levels, coronary angiography findings, treatment
modalities and GRACE scores. Patients with high HS-mGPS had higher admission heart rate and longer hospitalization
duration compared to low HS-mGPS group. In-hospital mortality rates were higher in high HS-mGPS group compared to
low HS-mGPS group (21.8% (n=27) vs. 3.2% (n=5), respectively, P<0.001). GRACE risk score (HR:1.037, 95% Cl: 1.009-1.065,
P=0.008) and HS-mGPS >1 (HR:4.602, 95% Cl: 1.581-13.391, P=0.005) were independent predictors of in-hospital mortality.
Furthermore, in hospital mortality in HS-mGPS group was significantly higher than low HS-mGPS group in the Kaplan-

Conclusion: High HS-mGPS is independently associated with in-hospital mortality in elderly patients with NSTEMI. Using
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Oz
Amag: Akutkoronersendromlardainflamasyonve malnitrisyon kot prognostik belirteglerdir.Bu calismada, STyikselmesiz
miyokard enfarktisli (STYsizME) yasli hastalarda C-reaktif protein ve serum alblimin diizeylerinden elde edilen yuksek

duyarlkh modifiye Glasgow prognostik skoru (HS-mGPS) ile hastane i¢i mortalite arasindaki iliskiyi arastirmayi amacladik.

Gereg ve Yontemler: Calismaya dahil edilen hastalar U farkli G¢lincii basamak saglik merkezinden alindi. 65 yas Usti
STYsizME tanisi almis 282 uygun hasta geriye donik olarak kaydedildi. Hastane ici 61im icin GRACE risk skoru ve HS-mGPS
her hasta icin hesaplandi. Hastalar, inflamasyona dayali skorlarina gére kategorize edildi (yliksek HS-mGPS grubu (HS-
MGPS =1, n=124)"e karsin diisiik HS-mGPS grubu (HS-mGPS =0, n=158).

Bulgular: Calisma gruplar arasinda hastaneye yatis kan basinci dlizeyleri, koroner anjiyografi bulgulari, tedavi modaliteleri
ve GRACE skorlari arasinda fark yoktu. Yiiksek HS-mGPS'li hastalar, diistik HS-mGPS grubuna kiyasla daha yiksek basvuru
kalp hizina ve daha uzun hastanede kalis stiresine sahipti. Hastane ici 61im oranlar yiiksek HS-mGPS grubunda, diistik HS-
mGPS grubuna kiyasla daha yuksekti (sirasiyla %21,8 (n=27)"e karsin %3,2 (n=>5), P<0.001). GRACE risk skoru (HR:1,037, %95
GA: 1,009-1,065, P=0,008) ve HS-mGPS =1 (HR:4,602, %95 GA: 1,581-13,391, P=0,005) hastane ici mortalitenin bagimsiz
ongoricileriydi. Bununla beraber Kaplan Meier analizinde HS-mGPS =1 grubunda hastane ici mortalite HS-mGPS =0

grubuna gore beirgin olarak daha yiiksekti (long rank testinde P<0,001).

Sonug: Yuksek HS-mGPS, STYsizME' | yash hastalarda hastane mortalitesi ile bagimsiz olarak iliskilidir. Hesaplamasi basit

olan bu inflamasyona dayali skoru kullanmak, yasli hastalarda daha kesin risk tahminine yardimci olabilir.

Anahtar kelimeler: akut koroner sendrom; albiimin; C-reaktif protein; Glasgow Prognostik Skoru; miyokard enfarktiiss;

yash hastalar.

Introduction

The term "acute coronary syndrome" (ACS) refers to a wide
range of cardiac entities, considering unstable angina
pectoris, non-ST elevation myocardial infarction (NSTEMI), and
ST elevation myocardial infarction (STEMI). Recently, incidence
of ACS demonstrates a shift toward elder population [1].
Elder patients present unfavorable outcomes, due to several
comorbidities, including chronic kidney disease, hypertension,
anemia, cognitive impairment and frailty, [2]. Early risk
stratification and prompt treatment are essential to prevent
morbidity and mortality in ACS. Risk stratification strategies
including Thrombolysis in Myocardial Infarction (TIMI) [3]
and Global Registry of Acute Coronary Events (GRACE) scores,
have been found to be associated with in-hospital mortality
and major adverse cardiac events (MACE) [4]. Although these
scores were well studied, they did not include inflammatory
markers in scoring system.

The atherosclerotic process starts with infiltration of lipid-
loaded macrophages and microinflammation in the arterial
wall. More than half of patients with ACS have increased
high-sensitivity C-reactive protein (hs-CRP) [5]. Inflammation
plays a major role particular with plaque rupture in ACS
pathophysiology.Inflammatory biomarkers such as fibrinogen,
hs-CRP, [6]. CRP to albumin ratio, prognostic nutritional index
was investigated in severity and risk stratification of patients
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with ACS [7, 8]. Serum CRP levels correlate with the degree
of inflammation, which is associated with atherosclerotic
plaque burden, endothelial dysfunction and prognosis of
cardiovascular diseases [5]. Serum albumin levels represent
both degree of nutritional status and inflammation as it has
been known as negative acute phase reactant. On the other
hand, albumin has a protective effect by anti-oxidant property,
and has an antiplatelet effect by modulating arachidonic acid
metabolism [9]. Modified Glasgow Prognostic Score (mGPS) is
a simple inflammation-based risk score derived from albumin
and CRP, that provides prognostic value in patients with
malignancy [10], heart failure [11] and patients hospitalized in
the coronary care unit [12]. High-sensitivity mGPS (HS-mGPS)
is more sensitive than mGPS on the basis of prediction of
prognosis in cancer patients [13].

Patients aged >65 years are characterized by calcific complex
coronary anatomy and multiple comorbidities including
frailty, which increases periprocedural complications. In
elderly patients with acute MI, GPS has recently been found
to be a good predictor of in-hospital mortality and MACE [7].
However, there is no evidence of an association between HS-
mGPS and in-hospital mortality in elderly patients, particularly
those with NSTEMI.

The study aims to determine whether HS-mGPS is a predictor
for the determination of major in-hospital adverse cardiac
events in elderly patients hospitalized with NSTEMI.



Material and Methods
Study Population:

The present study was multi-center, retrospectively designed
to evaluate the prognostic role of HS-mGPS in elderly
hospitalized patients with NSTEMI. Patients were recruited
from three tertiary hospitals (Dr. Siyami Ersek Cardiovascular
Surgery Center, Kocaeli University Faculty of Medicine
Hospital, Turkiye Yuksek lhtisas Hospital) between January
2018 and January 2019. Hospitalized patients aged >65 years
with NSTEMI according to standard definitions by European
Society of Cardiology [14] were retrospectively screened. Of all
screened elderly 628 consecutive patients, 346 patients (history
of active malignancy and acute infection (n=52), connective
tissue disorders, proteinuria, protein losing enteropathy
(n=18), those not performed coronary angiography (n=142),
those treated with emergency coronary artery bypass graft
surgery (n=12), and patients with incomplete data in the
hospital records (n=122)) were excluded from the study as
presented with details in Figure 1. In total, eligible consecutive

282 elderly NSTEMI patients enrolled in the study.

628 patients aged >65 years
with diagnosis of NSTEMI
retrospectively screened from
three centers between January
2018 and January 2019

122 patients were
excluded (incomplete
clinical and laboratory

data)

142 patients were
excluded (not
performed coronary
angiography)

18 patients were excluded
(connective tissue

~ - - »| disorders, proteinuria,
protein loosing
enteropathy)
12 patients were
excluded (requiring |« ------- 52 patients were excluded
emergent bypass) (history of active
"""" *1  malignancy and acute
infection)
\/
Finally 282
patients were
eligible for the
study

|
According to HS-mGPS value
)\

: :

HS-mGPS = 0 HS-mGPS >1
(n =158) (n = 124)

Figure 1: Flow chart of study population allocation. NSTEMI, non-ST

elevation myocardial infarction; HS-mGPS, high-sensitivity modified

Glasgow Prognostic Score.
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Data collection:

Patients’ demographic characteristics and related clinical
information regarding laboratory values, medications, clinical
follow-up data and in-hospital MACE (including cardiovascular
death, ischemic cerebrovascular accident, and reinfarction) were
obtained from the hospital’s electronic database. The patient's
laboratory data, left ventricular ejection fraction (LVEF), heart
rate, and blood pressure were measured at the time of admission.
All laboratory analyses were conducted using standard validated
methods in each center's laboratory department. All blood tests,
including lipid parameters, albumin and hs-CRP levels, were
collected within the first 24 h of admission.

GRACE risk score for in-hospital mortality [4] and high-
sensitivity modified Glasgow prognostic scores (HS-mGPS) [15]
were calculated (0 points if CRP<0.3g/dl, 1 point if CRP>0.3g/
dl and Alb >3.5g/dl, 2 points if CRP>0.3g/dl and Alb<3.5g/dl)
for each patient and the relationship between scores and in-
hospital MACEs were analyzed. According to current guidelines,
all patients were treated with standard care [14].

Institutional local ethics committee approved the study
(05.07.2021, HNEAH-KAEK 2021/KK/191) in
accordance with the principle of the Declaration of Helsinki.

protocol

Statistical analysis

Statistical analysis was performed using SPSS software version
20.0 (SPSS Inc, Chicago, IL). To determine normality, the
Kolmogorov-Smirnov test was used. Non-normally distributed
continuous variables were reported as median (interquartile
range), normally distributed continuous data were reported
as mean = standard deviation. The numbers and percentages
were used for categorical data. The student's t-test was used
to analyze normally distributed continuous variables, while
the Mann-Whitney-U test was used to analyze non-normally
distributed and ordinal variables. A chi-square test was
used to analyze categorical data. Cox proportional hazards
regression models were used to estimate the univariate
and multivariate associations between possible factors
and in-hospital mortality. Variables that had P <0.05 in the
univariate analysis were further analyzed with multivariate
Cox regression model to identify significant variables (P <0.05)
predictors of mortality. Kaplan—-Meier survival analysis was
used to calculate cumulative survival of MGPS and survival
curves were compared using log-rank tests. A p value of 0.05
was considered statistically significant.
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Results

The baseline demographic, clinical, and laboratory parameters
of the study are summarized in Table 1. The subjects were
categorized according to the HS-mGPS: HS-mGPS = 0 (n =
158, 56.0%) and HS-mGPS >1 (n = 124, 44.0%). Both groups
were similar in terms of age, gender and comorbidities such
as diabetes mellitus, hypertension, chronic renal disease and
smoking status. Patients with high HS-mGPS had higher white

blood cell (WBC) count, and higher admission troponin levels.

Clinical findings and in-hospital outcomes of study subjects

were presented in Table 2. Admission blood pressure levels,
coronary angiography findings, treatment modalities and
in-hospital GRACE scores were not different between study
groups. Patients with high HS-mGPS had higher admission
heart rate and longer hospitalization duration compared to
the low HS-mGPS group.




A total of 34 (12.0%) patients had in-hospital MACE, and 32
(11.4%) patients died during hospitalization. In-hospital
mortality rates were 21.8% (n=27) in the high HS-mGPS group,
whereas in-hospital mortality rates were 3.2% (n=5) in the
low HS-mGPS group. Cerebrovascular accident was observed
only in two patients (1.6%) with high HS-mGPS while no event
was observed in the low HS-mGPS group. No reinfarction was
observed in both groups.

Clinical parameters that reached clinical significance (P<0.05)
atthe univariate analysis were included in multivariate analysis,
as shown in Table 3. The HS-mGPS>1 (HR:4.602, 95% Cl: 1.581-
13.391,P=0.005) and GRACE risk score (HR:1.037,95% Cl: 1.009-
1.065, P=0.008) were found to be independent predictors of
in-hospital mortality in multivariate regression analysis. In
hospital mortality in HS-mGPS group was significantly higher
than low HS-mGPS group in the Kaplan-Meier curve analysis
(log rank p < 0.001) (Figure 2).
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Figure 2: Kaplan-Meier curve analysis showed that in-hospital

mortality in HS-mGPS group was significantly higher than low HS-
mGPS (log rank P < 0.001).

Discussion

This is the first study to examine the value of HS-mGPS, which
reflects inflammation and nutritional status of the subject,
for predicting in-hospital mortality of elderly patients with
NSTEMIL. In this study, we found that those with a higher HS-
mGPS at admission had a higher rate of in-hospital mortality.
Multivariate Cox regression analysis revealed that GRACE
risk score and HS-mGPS >1 on admission were found to be
independent predictors of in-hospital mortality.

As the population becomes aging, physicians are confronted
with the growing number of elderly patients presenting with
ACS. Atypical presentation and prehospital delay contribute
late diagnosis of ACS in elderly population. Despite having
more severe calcific coronary artery lesions than their younger
counterparts, elderly patients are less likely to be treated with
invasive strategies, and experience more adverse outcomes
[15]. Frailty and malnutrition are prevalent in patients older
than 65 years. Previous data have reported that frailty and
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malnutrition was related to increased inflammatory markers
like CRP and interleukin-6 (IL-6) as well as decreased serum
albumin levels [16]. With these findings, we can speculate that
elder subjects might have higher HS-mGPS. In individuals with
ACS, both systemic inflammatory response and malnutrition
are useful predictors of prognosis [17].

CRP, an acute phase protein, is the most preferred biomarker for
inflammation and current findings have presented the relation
of high CRP levels with poor outcomes in patients with ACS
[18, 19]. Systemic inflammation contributes to the stability of
atherosclerotic plaques and is a risk factor for atherosclerosis.
Thrombotic products increase the production of IL-6 and
CRP, which result in thrombosis and inflammation in ACS
[20]. Additionally, serum albumin plays an antiaggregatory
role by increasing prostaglandins. As a result, a decrease in
albumin may result in an increase in blood viscosity [21]. For
this reason, combination of CRP and serum albumin levels to
compose the HS-mGPS may be able to predict the nutritional
and inflammatory condition of a patient with ACS, which has
already been known as prognostic marker for patients with ACS
[22-24]. HS-mGPS is easier to calculate than GRACE and SYNTAX
scores. Because the HS-mGPS depends on the levels of CRP and
albumin in the peripheral blood. Although aforementioned
scores were well studied, they did not consider the nutritional
status of included individuals. To combine HS-mGPS with GRACE
or SYNTAX scores will be useful for comprehensive evaluation of
elderly patients with NSTEMI.

In elderly patients with NSTEMI, inflammatory response

and inadequate protein or caloric intake results in
hypoalbuminemia. A decrease in serum albumin levels has
been linked to a poor prognosis in ACS in recent studies [25].
Serum albumin is an important parameter of the HS-mGPS,
which is a marker of inflammation and nutrition status, which
has been associated with prognosis of patients with ACS
[24]. In a study, it was reported that there is a substantial link
between having a higher GPS and having a higher mortality

rate for patients with STEMI [23].

This study has a number of significant limitations. It was
conducted retrospectively, and we solely assessed the
patients' in-hospital outcomes. Long-term monitoring studies
could provide a more comprehensive interpretation of the
inflammation-based prognostic score's predictive value. In
addition, only admission levels of CRP and serum albumin were
assessed, although serial assessments of these parameters
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could give additional prognostic value. Finally, laboratory
analyses were not performed in the core laboratory, they were
performed in the laboratory of each center.

Conclusion

High HS-mGPS is independently associated with in-hospital
mortality in elderly patients with NSTEMI. As a result, assessing
patients' nutritional-inflammatory profile at the time of
admission to the hospital can better determine in-hospital
mortality in elderly patients with NSTEMI.
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1 Orjinal Makale

AV Fistul Olusturulmasi Sirasinda Heparin ve Antibiyotik Kullanimi
Gerekli mi Degil mi?

Is Heparin and Antibiotic Use Necessary or Not Necessary During AV
Fistula Creation?
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0z
Amag: Hemodiyaliz amach Arteriovendz (AV) fistiil olusturulmasinda enfeksiyon ve erken trombozdan korunmak icin

heparin ve antibiyotiklerin preoperatif kulanim gerekliligi halen tartisiimaktadir. Bu yazida, iki farkli nosyon retrospektif
olarak karsilastirip bu gerekliligi tartismaktayiz.

Gereg ve Yontemler: 2015-2020 yillar arasinda hemodiyaliz amach tim AV fistll ameliyatlarini inceledik. 456 hastanin
242'sine herhangi bir premedikasyon uygulanmazken, diger 214 hastaya islem 6ncesi 80-100 mg/kg heparin ve 1 gr
sefazolin iv verildi ve taburcu olduktan sonra antibiyotik tedavisi 1 haftaya tamamlandi. Bu iki farkli yontemin enfeksiyon
ve erken donem aciklik oranlarini karsilastirdik.

Bulgular: On kol AV fistiil olusturulan hastalar heparin ve antibiyotik kullanan premedikasyon grubu ile kontrol grubu
olarak gruplandirildi. Gruplar arasinda komorbit hastaliklar ve demografik veriler acisindan fark yoktu. istatistiksel olarak
anlamli olmasa da premedikasyon grubunda hematom oranlari yiiksek saptandi (%2, %0,9, p=0,45). Postoperatif ilk
kontrolde erken acik kalma oranlari ve 3 ayda diyalize ulasan fistll oranlari acisindan anlamli bir fark yoktu. Her iki grupta
da fistiil enfeksiyonu goézlenmedi.

Sonug: Premedikasyon olarak heparin ve antibiyotikler damar yolu girisimlerinde enfeksiyonun énlenmesine veya erken trombozu

onlenmesine katki saglamamaktadir. AV fistiil olusturma herhangi bir antibiyotik ve heparin olmadan giivenle yapilabilir.
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ABSTRACT

Aim: The necessity of heparin and antibiotics for prevention from infection and early thrombosis in vascular access
attempts for hemodialysis is still under discussion. In this article, we investigate this requirement by comparing two
different notions retrospectively.

Material and Methods: In this paper, we investigated all Arteriovenous (AV) fistula operations for hemodialysis between
2015-2019. While 242 of 456 patients did not have any premedication, the other 214 patients received 80-100 mg / kg
heparin and 1 gr cefazolin iv before the procedure, and they completed antibiotic treatment for 1 week after discharge.
We compared the differences of these two different methods in terms of infection and thrombosis.

Results: Compared the premedication group using heparin and antibiotics with the control group, fistula locations
are similar in terms of localization. There was no difference between the groups in terms of comorbid diseases and
demographical data. The hematoma rates detected high at premedication group despite of not statistically significant
(2%, 0.9%, p = 0.45). There is no significant difference in terms of early patency rates and fistula reaching dialysis in 3
months. No fistula infection was observed in both groups.

Conclusion: As premedication, heparin and antibiotics does not contribute to the prevention of infection nor early
thrombosis in vascular access interventions. AV fistiil creation can be performed safely without any antibiotics and heparin.

Giris

Son donem bdbrek yetmezligi olan hastalarin sayisi tiim
diinyada oldugu gibi Ulkemizde de artmaktadir[1]. Bobrek
nakli sayisinin yetersiz olmasi, kronik bobrek yetmezligi
(KBY) olan hastalarda arteriovendz (AV) fistll ihtiyacini
arttirmaktadir. Hemodiyaliz icin yeterli, kolay ulasilabilen, uzun
omdrld bir AV fistlil hastanin yasam kalitesini arttirmaktadir
[1, 2]. Bircok merkezde giivenle uygulanmasina ragmen
cesitli cerrahi teknikler tercih edilmektedir. Enfeksiyon, fistdil
trombozu, hematom gibi erken postoperatif komplikasyonlar
islem basarisini sinirlamaktadir[3]. Islem (izerine risk faktorleri
arastirilmis olsa da perioperatif heparin ve antibiyotik kullanimi
glincel tartisma popdularitesini korumaktadir. Erken greft
acikhdr ve postoperatif hematom gelisimi agisindan heparin
kullanimi arastinilmis  celiskili sonuclar bulunmustur[4-6].
Genel vaskiler girisimlerin hepsinde kullanmis oldugumuz
heparinin 6zelikle AV fistil olusturulmasinda standart tedavi
olarak pratikte kullanilmamasi sadece bazi kliniklerce kabul
gormdistir[5]. Bununla birlikte heparin kullanimi sonrasinda
protamin gerekliligi de ayn bir tartisma konusudur[7].

Fistlil operasyonu sonrasinda gelisen enfeksiyon greft kaybina,
revizyona hatta septik embolilere sebep olabilmektedir.
Profilaktik antibiyotik kullaniminin yara yeri enfeksiyonunu
azalttigini gosteren yayinlar mevcuttur[8]. Olasi katastrofik
komplikasyonlar “temiz alan cerrahisi” sinifindaki AV fistil
operasyonlarinda da preoperatif antibiyotik kullanimini tesvik
etmektedir[9, 10]. Preoperatif antibiyotik kullanimi gerekliligi
tartismalidir ve bu konuda yeterli kanit yoktur[2, 11].

Retrospektif olarak diizenlenen calismamizda, klinigimizde
uygulanan bu iki yaklasim enfeksiyon, tromboz, hematom gibi
postoperatif komplikasyonlar acisindan karsilastirmistir.
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Gereg ve Yontemler

2015-2020 yillar arasinda yaptigimiz Ust ekstremite AV fistl
operasyonlari tarandi. Sentetik greft kullanilan ve 6n kol
disinda yapilan girisimler diglandi. Pediatrik grup calisma
disinda tutuldu. Mevcutta kalan 456 hastanin verileri incelendi.

Tum hastalarin yas, cinsiyet, Diyabetes Mellitus (DM), Kronik
obstruktif akciger hastaligi (KOAH), hipertansiyon (HT), sigara
oykusu, fistll uygulanacak lokasyon, daha 6nce AV fistil
cerrahisi gecirip gecirmedigi demografik veriler ve komorbit
durumlar olarak kaydedildi.

Tum AV fistll operasyonlarin lokal anestezi altinda yapildi.
Premedikasyon yapilan hastalarda antikoagtilasyon rejimi olarak
heparin 80-100 U/kg iv bolus olarak ven grefti hazirlanirken
hastalara uygulandi. Operasyon sonrasi hicbirine protamin
verilmedi. Heparin uygulanan tim hastalara ayni zamanda
proflaktik antibiyotik tedavisi de uygulandi. Hastalara preoperatif
sefazolin 1 gr iv ve 1 haftalik amoksisilin klavilunat 1 gr 2x1 PO
verildi. Penisilin allerjisi olan 6 hastaya ise klindamisin iv ve PO ile
medikasyon uygulandi. Kontrol grubu olarak gérdigimuz diger
hastalara ise herhangi bir premedikasyon uygulanmadi.

Postoperatif (PO)1. hafta sonrasinda dikis alinmasindaki ve
diyaliz olmadan 6nce postoperatif 1. Ay kontrollerindeki
poliklinik notlari tarandi. Hastalarin muayene notlarinda trill
alinmamis ve doppler Ultrasonografi (USG) raporlarinda akim
saptanmisfistiller tromboze kabul edildi. Bu siirede antibiyotik
alsin veya almasin fistll yerinde enflamasyon bulgulari (ates,
kizarklik, kabariklik, vb.) olmasi ve bunun antibiyoterapi,
hastaneyeyatisgerektirmesidurumda cerrahialan enfeksiyonu
olarak kabul edildi. Kanama sebebi ile revizyona gitmesi,
hematomun USG de fistil konfiglirasyonunu bozmasi, akimi
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engellemesi postoperatif hematom olarak degerlendirildi.
Hastalar rutin kontrolde postoperatif dikis aldirmaya geldikleri
1 hafta ve diyalize girmeden 6nce yapilan 1 aylik kontrollerinde
bu kriterlere gore kayitlardan analiz edildi.

Kategorik veriler, demografik 6zellikler fisher exact ki kare, ki
kare ve tek yonlii anova analizi ile degerlendirildi. istatistiksel
anlamhilikta p<0,05 sinir olarak kabul edildi.

Retrospektif calismaya dahil edilen tim hastalardan verilerin
kullanilmasi yéniinde bilgilendirilerek onam alinmig ve calisma
Helsinki ilkeler Deklerasyonuna uyularak gerceklestirilmistir.
Tum istatistiksel analizlerde SPSS 20 kullanild.

Bulgular

Arastirmaya konu olan 456 hasta 2015-2020 yillari arasinda
Ust ekstremite AV fistiil icin opere edilen hastalardi. 339 hasta
ilk defa diyalize girecek ve ilk fistlil denemesi olan hastalard.
Kalan hastalar daha 6nce fistiil operasyonu gecirmis olan redo-
AV fistll acgilacak hastalardi. Premedikasyon uygulanmayan
hasta sayisi calismamizda daha fazlaydi. Hastalar Av fistdl
lokalizasyonuna gore siniflandirildi. Anatomik yerlesimlerine
gore radiosefalik (RS) (%81), brakiosefalik (BS) (%12),
brakiobasilik (BB) (%7) AV fistuller bulunmaktaydi. Her iki
grupta radiosefalik fistiller ¢ogunluktaydi. Genellikle sol

kol tercih edilmisti. Premedikasyon yapilan hastalar ile
medikasyon uygulanmayan hastalarin anatomik fistiil cesitleri
arasinda fark bulunmadi (p=0,363).

Demografik olarak bakildiginda yas ortalamasi 49,12+11,29
idi. Bu ortalama premedikasyon grubunda 47,97+10,63,
kontrol grubunda 50,14+11,78 saptandi. Kontrol grubu
daha yash olsa da istatistiksel anlamhlik yoktu (p=0,096).
Hastalarin %59 erkekti. Her iki gruptaki erkek ve kadin
oranlarinda benzerlik mevcuttu (p=0,275). Toplamda 158
hastada DM, 49 hastada KOAH, 131 hastada HT saptandi. 121
hastada 5 paket/yil lizerinde sigara icme Oyklsi mevcuttu.
DM hastalarin %35'inde bulunmakta ve en fazla saptanan
komorbit faktordii. HT'da hastalarin yaklasik olarak hastalarin
3'te 1'inde bulunmaktaydi. Hastalarin yaklasik olarak 3'te 1i
sigara icicisiydi. iki grup arasinda komorbit faktérler acsisindan
anlamli fark saptanmadi. Postoperatif takiplerinde 17 hastada
fistil trombozu saptandi. Her iki grupta da benzer tromboz
mevcuttu (p=0,805).

oranlar Hematom premedikasyon

grubunda 5 hastada gorulirken kontrol grubunda 2 hastada
gorildi. istatistiksel acidan anlamli olmasa da heparin alan
grupta daha fazla hematom gorildi (p=0,45). Her iki grupta
da yatis gerektirecek, antibiyoterapi ihtiyaci olan postoperatif
enfeksiyon gorilmedi (Tablo 1).
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Tartisma

Diyaliz makinasi insanlik tarihinin ilk yapay organlarindandir.
Tarihte ileri bobrek yetmezliginin Kolff tarafindan yapay
organla tedavisinin gosterilmesi yeni bir donem baslatmistir.
Cimino ve Brescia nin ilk fistil cerrahisini tanimlanmasi icin
bu yenilikten 6 yil gegmesi yeterli olmustur. Bircok teknik ve
yontem denenmis olsa da AV fistll olusturulmasi, vaskdler
girisim yolu saglanmasi ve efektif diyaliz yapilmasi icin en
basarili ve en kabul goren yontem olmustur[12]. Basarili bir
AV fistlil cerrahisi hemodiyaliz tedavisinin uzun sireli devam
etmesinin yaninda yasam kalitesini de arttirmaktadir[1,
111.
operasyonlarinin basarisini etkileyebilecegi dustnulmistir.

Cerrahi teknigin yaninda premedikasyonun da fistdl

Ozellikle heparinin komplikasyonlari 6nleyecegini islem

basarisini  arttiracagini  benimseyen ekoller mevcuttur.
Heparinsizfistil hazirlanmasinin tromboza ve aciklik oranlarina
etki etmeyecegini sdyleyen yayinlar da vardir[5]. Heparin
yapilmamasinin tromboz riskini arttirmadigini gérmemiz, AV
fistll cerrahisinde heparin kullanmama yoniindeki egilimimizi
arttirmistir. Greftle olusturulan AV fistlllerde bile heparin
kullanmayan ekoller bulunmaktadir[13]. Son klavuzlarda da
benzer egilim mevcuttur[11]. intraoperatif heparin kullanimi
sonrasinda hematom olusumu riski istatistiksel olarak
artmasa da heparin kullanan grupta hematom ve revizyon
fazla gorulmustir. Her ne kadar hematom gelisimi agsisindan
belirgin fark gorilmemis olsa da heparin kullanimi kanama
ve hematom agsisindan risk barindirabilir. Kronik bobrek
yetmezligi olan hastalarin 1,5 kat artmis kanama riskleri
bulundugunu gésteren yayinlar mevcuttur. Ozellikle bu risk
hipoalbuminemisi olan hastalarda artmakta, heparin yapilan
hastalarda kanama bozuklugu o6ne c¢ikabilmektedir[14].
Tecrlibelerimize dayanarak hematoma sebep olan kanamalar
genellikle anastamozdan degil cevre dokulardan kaynaklanan
sebebi bulunamayan kanamalar olmustur. Bazi vakalarda
bu kanamalar fistll konfiglirasyonunu bozup tromboza da
sebep olmaktadir. Sonuglar heparin kullaniminin gerekliligini

sorgulatmistir.

Cerrahi alan enfeksiyonlari agisindan bakildiginda sterilizasyon
kosullarina dikkat edildikten sonra AV fistlil operasyonlari temiz
alan cerrahisidir, antibiyotik kullanimi gerektirmez. Benzer
calismalar gostermektedir ki cerrahi sonrasinda gereksiz
antibiyotik kullanimi postoperatif maliyeti artirdigi gibi,
direncli enfeksiyon gelismesi gibi yan etkileri de beraberinde
getirmektedir[15].

Calismamizda minimal hematomlar ve bazi trombozlar
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retrospektif taramada saptanamadigindan dolayr dusik
saptanmis olabilir. Calisma icin bir diger kisitlayici ise iki
gruptaki operasyonu gerceklestiren cerrahlarin farkli ekoli
takip etmeleri ve kendi kabul ettikleri nosyon ile operasyonu
yapmalaridir.

Bu sebeple anastomoz kalitesi acisindan

homojenite gorecelidir ve tartismaya aciktir.
Sonucg

ilk tercih olarak AV fistiil operasyonlarinda kullanilan st

ekstremite vaskiiler yol olusturulmasinda heparin ve
antibiyotik kullanimi enfeksiyon ve tromboz gibi fistdil
komplikasyonlarini  dnlemede iyilestirme saglamamistir.
Heparin ve antibiyotik kullanimi istatistiksel olarak anlamh
olmasa da hematom ve yeniden girisim ve revizyona bagli

komplikasyonlar arttirabilecegini diisindiirmektedir.
Cikar catismasi/finansal destek beyani

Galismayr maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin herhangi bir ¢ikar dayali iliskisi yoktur.
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Surgical site infection outcomes of 2 different regimens for
preoperative skin antisepsis: single layer with povidone-iodine versus
double layer with povidone-iodine/ octenidine dihydrochloride

Preoperatif cilt antisepsisi icin 2 farkli rejimin cerrahi alan enfeksiyon
sonuclari: povidon-iyot ile tek katmana karsi povidon-iyot / oktenidin
dihidroklortir ile cift katman
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Abstract

Aim: Surgical site infection (SSI) is a frequent complication following any surgery. SSI still one of the main causes of
elongated hospitalization, morbidity, and cost charges despite the development of new techniques, new materials, and
new procedures. This study aims to compare the postoperative outcomes concerning single or double-layer or disinfectant

application.

Material and Methods: This is a retrospective study aiming to inference the results of 2 different methods of preoperative
skin disinfection after Lichtenstein tension-free open hernia repair with prolene mesh. A total of 298 patients enrolled in
this study. This is a retrospective study comparing the outcomes of SSI open herniorrhaphy with prolene mesh.

Results: Wound infection has occurred in 13 patients from Group-1 (6.80%) versus 3 patients on Group-2 (2.80%)

respectively, which is statistically significantly lower than Group-1(p<0.05).

Conclusion: As our results showed, we suggest that octenidine dihydrochloride could be considered a powerful alternative
to conventional disinfectant solutions, but further investigations with a single application of octenidine dihydrochloride

are needed.
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Oz

Amag: Cerrahi alan enfeksiyonu (SSl), herhangi bir ameliyattan sonra sik goriilen bir komplikasyondur. SSI, yeni teknikler,
yeni malzemeler ve yeni prosedirlerin gelistiriimesine ragmen, uzun sireli hastanede yatis, morbidite ve maliyet
Ucretlerinin ana nedenlerinden biri olmaya devam etmektedir. Bu calisma, tek veya cift katmanli dezenfektan uygulamasina
iliskin postoperatif sonuclari karsilastirmayr amaglamaktadir.

Gereg ve Yontemler: Bu retrospektif bir calismadir. Prolen mesh ile Lichtenstein gerilimsiz agik fitik onarimi sonrasi 2
farkli preoperatif cilt dezenfeksiyon yonteminin sonuglarini cilkarmayi amaglayan geriye donik bir calismadir. Bu calismaya
toplam 298 hasta katilmistir. Bu, SSI acik herniorafi sonuglarini prolen mesh ile karsilastiran retrospektif bir calismadir.
Bulgular: Grup-1'de 13 hastada (%6.80), Grup-2'de ise 3 hastada (%2.80) yara enfeksiyonu meydana geldi ve bu Grup-
1'den istatistiksel olarak anlamli derecede diistiktli (p<0.05).

Grup-1'den 1 hasta hari¢ tim hastalarin ylzeyel yara enfeksiyonu temel antibiyotik tedavisi ile ¢6ziildu. Bu hastada
parenteral antibiyoterapi gerektiren yara enfeksiyonu gelisti ve 10 giinliik tedaviden sonra ¢6zild{.

Sonug: Sonuclarimizin gosterdigi gibi, oktenidin dihidrokloriiriin geleneksel dezenfektan sollisyonlarina giicli bir
alternatif olarak diistiniilebilecegini, ancak tek bir oktenidin dihidrokloriir uygulamasiyla daha ileri arastirmalara ihtiyag

oldugunu 6ne siriyoruz.

Anahtar kelimeler: Herniorrhaphy; cilt hazirlig; cilt antisepsisi

Introduction

Surgical site infection (SSI) is a frequent complication following any
surgery. SSl still one of the main causes of elongated hospitalization,
morbidity, and cost charges despite the development of new
techniques, new materials, and new procedures [1].

ToavoidSSI,thealgorithm consistsofthree stages; preoperative,
intraoperative, and postoperative prevention. One of the most
significant stage to avoid SSl is the preoperative stage of skin
preparation of the surgical site [1,2].

Povidone-iodine is an antiseptic solution made up of
1%
iodine having bactericidal properties against a wide range of

polyvinylpyrrolidone, water, iodide, and accessible
microorganisms [5]. Although there is a lot of research on its
usage as a topical antibacterial agent in surgery, it hasn't been
studied as much as its use as a prophylactic irrigation solution
to prevent surgical site infection.

Octenidine is a very efficient drug with limited absorption and
toxicity [6-8]. Because of these qualities, octenidine-containing
skin antisepsis solutions may have a better impact than SSI.
The aim of this study is to compare the postoperative
outcomes with respect to single or double-layer or disinfection
applications.

Materials and methods

Ethical approval was obtained from the Ethics Committee
of Hitit University Non-interventional Research (Year:2021,
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Decision number: 2021-81) in accordance with the Declaration
of Helsinki Principles. This is a retrospective study aiming to
inference the results of 2 different methods of preoperative
skin disinfection after Lichtenstein tension-free open hernia
repair with prolene mesh. A total of 298 patients enrolled
in this study. This is a retrospective study comparing the
outcomes of SSI open herniorrhaphy with prolene mesh. 298
patients enrolled in this study were male aged between 18 and
65, who were admitted to the outpatient clinic with unilateral
inguinal hernia and were eligible for Lichtenstein tension-free
open hernia repair using mesh.

Patients excluded from the study who had scrotal, incarcerated
ischemic or necrotic bowel tissue, perforation/infection, or
femoral hernia; and prior laparoscopic/open inguinal hernia
repair. The local ethics committee approval has been taken for
this study, and all patients have signed written informed consent.

Preoperative skin disinfection

Group-1: Regular skin preparation with scrubbing povidone-
iodine on-table immediately before surgery starts by the chief
surgeon who had his/her hands scrubbed.

Group-2: Octenidine dihydrochloride sprayed directly to the
skin at a distance of 10-15 cm and scrubbed with sterile gauzes
by the chief surgeon before the surgeon’s hands scrubbed,
let dry while the surgeon getting ready for the procedure,
afterward povidone-iodine applied same as Group-1.

After prophylactic antibiotherapy was applied, the incision



has started centering 1 cm upper and latitude of the inguinal
ligament, originated from the pubic bone and reaching out
4-5 ¢cm upper of the midinguinal line. Subcutaneous tissue
has passed through pudendalis superficialis and epigastrica
superficialis branches of these vessels. The Scarpa fascia is
dissected to the external oblique muscle's aponeurosis, then
exposure of the external inguinal ring and inguinal ligament
is completed. The external oblique aponeurosis incised from
external inguinal ring to upper-lateral for 5-6 cm. Nervus
ilioinguinalis has been secured from secondary trauma. Skin
flaps prepared and context of spermatic cord with cremaster
muscles hanged up to ensure the security of these structures
and help expose the area of herniation. Polypropylene mesh has
augmented for herniorrhaphy. The patchy edges of the mesh
rasped to maintain the optimal adaptation to the prepared
area. The mesh has been fixed with 3.0 polypropylene stitches.

Hemostasis secured and spermatic cord layers and other anatomical
structures have closed concordantly with the anatomic plane.
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The patients have been assessed in respect of early and late
postoperative complications and hernia recurrence. The Ki-
square test used for statistical analysis was performed using
the software package SPSS 17.0 (IBM Corp. Armonk, NY). A
difference with p<0.05 was considered statistically significant.

Results

A total of 298 patients diagnosed with a unilateral primary
inguinal hernia were included and evaluated retrospectively
by the patient records. Of 298 patients which enrolled in this
study were all male aged between 18 and 65 (mean 54.4), 191
patients were used single layer disinfection (Group-1), and 107
were used double-layer disinfection (Group-2).

Demographic parameters evaluated the two groups consisted
of all male patients (mean age: 54.4 years + 6.3 vs. 51.2 years
+ 7.8 for Group-1 and Group-2, respectively (p>0.05) (Table 1).

The median duration of operation was 55.1 min = 9.1 on

Group-1, and the median duration of operation was 59.6 min
+ 10.4 on Group-2 (p>0.05).

Mean hospital stay for all patients was 1 day, and no statistically
significant difference has detected between groups.

None patients participating in this study suffered any
intraoperative or postoperative major complication.

Wound infection has occurred in 13 patients from Group-1
(6.80%) versus 3 patients on Group-2 (2.80%) respectively,
which is statistically significantly lower than Group-1(p<0.05).
Superficial wound infection dissolved with basic antibiotherapy
of all patients except 1 patient from Group-1. The patient had
developed wound infection requiring parenteral antibiotherapy,
which dissolved after 10 days of treatment.

The rate of patients in need of analgesics during the follow-up
did not differ significantly (p>0.05).

No recurrence has detected in both groups after 11.2 months
of follow-up.

Discussion

The extent of mindfulness and implementation of suggested

parameters of avoidance of SSI are considered to have an
important value. The application and standardization of
skin preparation still consist a huge part of preoperative
measures to avoid SSI after surgery[3]. Many studies with
various methods had run to propound the ideal parameters
of preoperative preparation, but the optimal approach still
stays controversial. Additively the new materials keeps to be
discovered for example antibacterial sutures, very new kind of
disinfectants and surgical masks/gloves with special aspects
makes the pursuit more complicated [3,4].

Despite these huge amounts of several different studies, many
centers seemed to stay conservative and conformist, which may
be failed to enhance the optimal level of skin preparation [9-
11]. Our study demonstrated not only the different techniques
of skin antisepsis but also a very significant attempt to digress
the comfort zone of conventional disinfection techniques.

Upon the skin is a strict substantial border that doesn't allow
nearly no microorganisms to pass and develop any kind of
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infestation. On the other hand, SSI could originate from any
kind of surface in the surgical site, including surgeons’ skin,
circulating air, or even the instruments besides the skin of the
patient but with no doubt, in our surgical units’facilities rarely
allow the colonization from surgical instruments, etc.[12]. So
the skin antisepsis continues to be one of the major concerns
of SSI development after surgery [13].

Our study was designed in order to demonstrate the outcomes
of 2 different regimens of disinfectant application, and our
thought is this demonstration has the potential to add a new
approach as double-layered antisepsis of the surgical area in
pursuant of results showed above.

Antiseptics which are being used for preoperative skin
preparation has several “must have”s according to Dumville JC
et al. [14], described exactly as;

-"kill all bacteria, fungi, viruses, protozoa, tubercle bacilli and

spores
- be nontoxic

- be hypoallergenic

- be safe to use in all body regions
- not be absorbed

- have residual activity

- be safe for repetitive use ”[14,15].

lodine solutions have a strong efficacy on several types of
microorganisms, including Gram-positive and Gram-negative
bacteria, fungi, and viruses as an agent that used to be applied
for several decades conventionally [14-16]. On the other hand,
the octenidine dihydrochloride has strong both bactericidal
and fungicidal effects, and it has very spectacular efficacy
on Gram-positive and Gram-negative bacterias[17,18].
Additionally not absorbable and safe on high amounts of
application [19,20].

Our study has limitations. Although being retrospective is the
most important limitation, the short follow-up period can also
be counted as a limitation. It was from a single center and was
overwhelmingly white. We did not collect data about patient
feedback or any adverse events that may have been related
to study group assignments other than SSls. The fact that it is
a big, contemporaneous, and properly implemented clinical
trial is one of the study's merits. The study's pragmatic design
and implementation closely resemble real-world practice,
making it more generalizable to various surgical populations.

50

Conclusion

While we know SSI are one of the most debilitating
complications of all types of surgery, we believe that it is very
important to maintain new studies to enhance the optimal
results of preventive techniques in respect of surgical site
infection. This study aimed to assess the impact on SSI of two
different techniques of skin disinfection to serve the search of
optimal “on-table”technique for surgical cite disinfection. Thus
we believe one of the the major component of SSI path is skin
disinfection; due to our results, we suggest that octenidine
dihydrochloride could be considered as a powerful alternative
to conventional disinfectant solutions on preventing SSI.
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Correlation of Cancer Status and Brown Adipose Tissue Activity on
18F-Flourodeoxyglucose positron emission tomography/computed
tomography

18F-Fluorodeoksiglukoz positron emisyon tomografi/bilgisayarl tomografide
kahverengi yag dokusu aktivitesi ve kanser durumunun korelasyonu
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'Ankara University Medical School, Department of Nuclear Medicine, Ankara/ TURKEY
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ABSTRACT

Aim:In this study, we aimed to compare brown adipose tissue (BAT) activity on 18F-Flourodeoxyglucose Positron Emission
Tomography (PET)/Computed Tomography(CT) in patients with and without active cancer.

Material and Methods: Results of the patients who underwent 18F-FDG PET/CT between January 2014 and February
2018 in Nuclear Medicine Department were evaluated retrospectively. Age, gender, body mass index (BMI), serum levels
of glucose, bilirubin, total cholesterol (T-chol), low-density lipoprotein (LDL) and triglyceride (TG) of the patients were
noted from the hospital database. Mean outdoor temperature of the day during PET/CT imaging was searched from
National Weather Service archives. Diagnosis and disease activity status on PET/CT imaging were evaluated retrospectively.
Standardized uptake value (SUV) and brown adipose tissue volume (BAV) were calculated on PET/CT images. Additionally,
hepatic attenuation index and subcutaneous adipose tissue thickness (SCATT) were calculated from CT images. Difference
between median SUV and BAV among groups with and without active cancer was analyzed.

Results: Totally 78 (54 F; 24 M; mean age 34.4+15.6) patients who underwent 18F-FDG PET/CT for different oncological
indications were included in the analysis. All the patients had different degrees of BAT uptake on PET/CT images. Median
(min-max) values for SUV, BAV and SCATT were found as 8.0 (2.7-37.0), 26.9 (2.1- 116.0) cm3 and 15.0 (3.0- 46.0) mm,
respectively. Hepatic attenuation index was 0-5%, 6-30% and >30% in 56 (71%), 20 (26%) and 2 (3%) patients, respectively.
Active disease was observed in 26 (33%) patients during PET/CT imaging. In the evaluation of the distribution of the
adipose tissue parameters, median SUV (p=0.008) and BAV (p=0.008) of groups with and without active cancer were found
statistically significant.

Conclusion: BAT activity in patients with active cancer seems to be higher than that in patients without active disease,
supporting the possible role of adipose tissue activation on cancer development and progression.

Keywords: Brown adipose tissue; positron emission tomography; Fluorodeoxyglucose F18.
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0z
Amag: Bu calismada 18F-Fluorodeksiglukoz (FDG) positron emisyon tomografi/ bilgisayarl tomografi (BT)'de aktif kanseri

olan ve olmayan hastalarda kahverengi yag dokusu (KYD) aktivitesinin kiyaslanmasini amacladik.

Gereg ve Yontemler: Ocak 2014-Subat 2018 tarihleri arasinda klinigimizde tim vicut 18F-FDG PET/BT cekilen hastalarin
raporlari hastane kayitlarindan arastirildi. Yas, cinsiyet, viicut kitle indeksi (VKi), kan glukoz, bilirubin, total kolesterol
(T-kol), diistik dansiteli lipoprotein (LDL) ve trigliserit (TG) diizeyleri not edildi. PET/BT goriintiilemesi sirasinda ortalama
dis mekan hava sicakhgi internetten arastirildi. Tani ve PET/BT sirasinda hastalik aktivitesi hastane kayitlarindan arastrildi.
Standardize uptake degeri (SUV) ve kahverengi yag dokusu volimi (KYV) PET/BT goriintiilerinden hesaplandi. Ek olarak
hepatic atentiasyon indeksi ve subkutan yag dokusu kalinligi (SKYDK) BT gorintulerinden hesaplandi. Aktif kanseri olan

ve olmayan gruplar arasinda median SUV ve KYV farklari analiz edildi.

Bulgular: Cesitli onkolojik endikasyonlarla 18F-FDG PET/BT cekilen toplam 78 hasta (54 K; 24 E; ortalama yas 34.4+15.6)
calismaya dahil edildi. Her hastanin PET/BT goriintilerinde farkli KYD tutulumu vardi. SUV, KYV ve SKYDK icin median
degerleri sirasiyla 8.0 (2.7-37.0), 26.9 (2.1- 116) cm3 and 15.0 (3.0- 46.0) mm olarak bulundu. Hepatosteatoz indeksi 56
hastada (%71) %0-5, 20 hastada (26%) %6-30 ve 2 hastada (3%) >%30 idi. 26 hastada (33%) PET/BT goriintileme sirasinda
aktif hastalik mevcuttu. Kahverengi yag dokusu parametrelerinin gruplar arasinda dagiliminin incelemesinde, aktif kanseri

olan ve olmayan hastalarda median SUV (p=0.008) ve KYV (p=0.008) degerleri arasinda anlamli farklilik bulundu.

Sonug: Kanser gelisimi ve progresyonununda kahverengi yag dokusu aktivasyonunun muhtemel roliinii destekler nitelikte

Introduction

Brown adipose tissueis primarily responsible for the protection
of the body temperature of mammals and is activated by
sympathetic nervous system [1]. Cold exposure increases
BAT activity [2]. BAT consumes high amounts of glucose and
fatty acid [3, 4]. It is known that BAT mass has a negative
association with total fat mass, visceral adipose tissue (VAT)
and subcutaneous adipose tissue [5-8]. Moreover, high levels
of BAT are associated with cancer related cachexia [9].

Adipocyte-derived factors have been demonstrated to stimulate
or inhibit cell growth [12]. For this reason, the link between
obesity and cancer has been a subject of interest. Recently
BAT has gained interest in the development of cancer [13-15].
Animal studies have shown that activation of BAT has a role in
the synthesis and activation of angiogenic and growth factors
[16-17]. Moreover, recent studies have shown that BAT may play a
role in the development and progression of cancer [10-11].

18F- FDG PET/CT is a widely used modality in staging and
restaging of various types of cancers [18, 19]. Because of
its high glucose consumption, BAT might be quantified by
18F-FDG PET/CT imaging [20]. In the literature, limited number
of studies have been reported in the evaluation of BAT by 18F
FDG PET/CT and cancer activity [21-23].

In this study, we aimed to compare the degree of BAT activity

olmak uzere, aktif kanseri olan hastalarda, olmayanlara gore KYD aktivitesi daha yliksek gériinmektedir.

Anahtar Kelimeler: kahverengi yag dokusu; positron emisyon tomografi; florodeoksiglukoz F-18.

on 18F-FDG PET/CT in patients with and without active cancer
detected by 18F-FDG PET/CT.

Material and Methods
Patients

Following ethics committee approval (2021/103), 18F-FDG
PET/CT reports of patients who underwent whole body PET/
CT between the dates of January 2014 and February 2018
were collected from the hospital database. The indications
for PET/CT study were either staging, restaging or assessment
of treatment response. Only patients with visually evident
and measurable BAT uptake were included in the study. BAT
uptake was reported in a total of 121 patients. Forty patients
were excluded from analysis because their blood test results
or PET/CT images were not available and three hyperthyroid
patients were excluded because of the possible effect of
thyroid hormones on BAT activity. Age, gender, body mass
index (BMI), serum levels of glucose, bilirubin, T-chol, LDL and
TG levels of patients were noted for analysis. Mean outdoor
temperature of the day during PET/CT imaging was acquired
from the National Weather Service archives. Diagnosis and
disease activity during PET/CT imaging were searched from
hospital database. Findings of 18F-FDG PET/CT, other imaging
modalities and serum tumor marker measurements were used
to confirm disease activity.
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18F-FDG PET/CT imaging

Whole-body PET/CT images were acquired with a Discovery
PET/CT 710 series scanner (General Electric, Milwaukee, USA)
60 minutes after injection of 8-10 mCi 18F-FDG. Serum glucose
levels were confirmed to be <150mg/dL following 6 hours
fasting, before radiopharmaceutical injection. Images from
the vertex to the proximal femur were obtained while patients
were in the supine position. PET images were acquired for 2
min per bed position. PET images were reconstructed with
non-contrast low-dose CT images that were obtained with the
use of a standardized protocol of 120 kV, 70 mA, tube rotation
time of 0.5 s per rotation, a pitch of 1.375, and a slice thickness
of 3.3 mm. Patients were allowed to breathe normally during
the procedure. Standardized uptake value (SUV) and BAV were
calculated by using VCAR software of Advanced Workstation
(General Electric, Milwaukee, USA) (Figure 1).

Figure 1: Maximum intensity projection image of whole body
18F-FDG PET study with an intense 18F-FDG uptake in the neck and
supraclavicular region symmetrically (A). Coronal PET/CT fusion image
of the neck and upper thorax demonstrating the region of interest
drawn over the 18F-FDG avid brown adipose tissue with the given
threshold and automatically calculated quantitative indices (B). Regions
of interests drawn to calculate hepatic and splenic attenuation index (C)

and subcutaneous adipose tissue thickness at L3 vertebra level (D).

Additionally, hepatic attenuation index and SCATT were
calculated from CT images. A blinded reviewer studied non-
contrast PET-CT scans to determine the amount of SCATT. The
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SCATT was measured at L3 level which included an anterior
(distance from linea alba to skin), posterior (distance from tip
of spinous process of vertebrae to skin), and lateral (external
oblique or serratus anterior fascia to skin) measurement and
mean abdominal adipose tissue thickness was calculated from
these three measurements (Figure 1).

Hepatic attenuation index was calculated in order to determine
the degree of hepatic steatosis. Mean hepatic and splenic
attenuation was calculated by averaging 25 region-of-interest
(ROI) measurements on five sections (five ROIs per section).
Hepatic attenuation index (HAI) was derived and defined
as the difference between mean hepatic and mean splenic
attenuation. HAI greater than 5 Haunsfield Unit (HU) correlated
with macrovesicular steatosis of <5%. The HAIl between -10 and
5 HU correlated well with macrovesicular steatosis in the mild-
to-moderate range of 6%-30%. The HAI of less than -10 HU
correctly predicted steatosis greater than 30% (Figure 1).

Data and Statistical Analyses

Patient grouping was made according to existence of active
cancer disease on PET/CT. Thus, patients were divided into
two groups as PET positive (patients with active cancer
disease according to pathological findings on PET/CT) and
PET negative patients (patients with no pathological uptake
indicative of active cancer disease on PET/CT). Median values
of SUV, BAV, SCATT and Hepatic attenuation index were
compared between these two groups: Patients with active
cancer disease on 18F-FDG PET/CT and patients with no signs
of active cancer disease on 18F-FDG PET/CT.

Differences of continuous parameters between groups were
evaluated by using independent samples T test. Significance
levels was set as a P value <0.05. SPSS 21 (IBM Corporation,
Armonk, North Castle, NY) was used for statistical analysis.
Results

Totally 78 (54 F; 24 M; mean age 34.4+15.6) patients who
18F-FDG PET/CT for
indications were included in the analysis. All patients had
different degrees of BAT uptake on PET/CT images. BMI of
patients ranged between 14 and 34 with a median value of

underwent different oncological

22. Median (min-max) values for outdoor temperature, blood
glucose, T-chol, LDL, TG, TSH levels were calculated as 2 (-10-
24)°C, 87 (79-145) mg/dL, 175 (118-331) mg/dL, 104 (56-244)
mg/dL, 105 (38-598) mg/dL, 2.0 (1-4) mIU/L. Details of patient
characteristics are given in Table 1.
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Median (min-max) values for SUV, MTV and SCATT were found
as 8.0 (2.7-37.0), 26.9 (2.1- 116) cm3 and 15.0 (3.0- 46.0) mm,
respectively. Hepatic attenuation index was 0-5%, 6-30% and
>30% in 56 (71%), 20 (26%) and 2 (3%) patients, respectively.
Active disease was observed in 26 (33%) of patients during
PET/CT imaging. Details of the active disease rates based on
the diagnosis were given in Table 2. There was no significant
difference between clinical characteristics of patient groups
with or without active cancer. Summary of the data of clinical
characteristics of patient groups were given in Table 3.

In the evaluation of the distribution of adipose tissue
parameters between groups, the difference between median
values of SUV and BAV of groups with and without active
cancer was found statistically significant. Difference of median
values of SCATT and hepatic attenuation index between
groups was not significant. Summary of the distribution of
adipose tissue parameters of groups with and without active
cancer is given in Table 4.

Discussion

Relationship between adipose tissue and development of
cancer has been an emerging topic in recent years. It is known
that obesity is linked to an increased risk of cancer [24-26].
However, association between BAT and cancer is not proven
clearly. Two types of BAT are classified. The first one arises from
muscular lineage stem cells and called as “classical brown
adipocytes”. The second type derives from white adipose stem
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cell lineage and known as “beige adipose cells” Beige cells can
transform within the white adipose tissue and this process is
known as browning [27, 28]. Normally in adults, BAT is located
in the neck, supraclavicular and paravertebral regions and has
a mixture of brown and beige adipocytes [29, 30].

Uncoupling protein 1 (UCP-1) is responsible for the browning of
white adipose tissue [31]. In a mice model, UCP-T mRNA levels
in the BRCA1 mutant mice have been found 50-fold elevated in
the comparison of wild-type mice. In a similar model, increased
Authors
concluded that there might be a relationship between BAT

vascularity and angiogenesis was demonstrated.

activity and tumor angiogenesis [32]. To support the possible
role of BAT activity in the development of breast cancer, Cao et
al searched the link between BAT and breast cancer in 96 breast
cancer patients. They found a higher prevalence of BAT compared
to the other malignancies [21]. In this study, no comparison of
prevalence of BAT on the malignancies was made, since only
BAT positive patients were included in the evaluation. However,
distributions of SUV and BAV between patients with breast
cancer and other malignancies was not different.

In a large series, Haung et al examined the relationship
between BAT activity and neoplastic status. They evaluated
1740 patients and compared the patients with and without
activated BAT. In their analysis, wider BAT distribution and total
metabolic activity was found in patients with a cancer history
[23]. Recently, Bos et al reported their series of 142 patients
with BAT uptake on PET/CT and cancer activity. BAT activity
was found greater in patients with active cancer compared to
those without [22]. In our analysis, similarly we found higher
SUV and BAV in patients with active cancer compared to BMI,
gender, age, matched BAT positive patients without active
cancer. It is well known that cachexia is common in advanced
stage cancer patientsand related is related with poor prognosis
(REF1-3). The transformation of white adipose tissue to BAT
and BAT activation due inflammation is suggested a reason for
cancer related cachexia [33-37]. Confirming this hypothesis,
the prevalence of BAT has been found higher in patients with
cachexia than age-matched controls in the light microscopic
examination of necropsy specimens of periadrenal tissue [9].
Concerning these evidences, we think that transformation of
white adipose tissue to BAT can be proposed as the reason
for increased BAV in our patients. This may also explain why
SCATT and hepatic attenuation index were not found different
among patients with active and non-active cancer status.
SCATT is a parameter which was proposed to reflect total
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body fat composition and amount of white adipose tissue in
the body [38]. It is decreased in cancer associated cachexia
in advanced stage patients due to transformation of white
adipose tissue to brown adipose tissue. It was also expected to
be decreased in patients with active cancer because median
BAV and SUV values were increased. However, in this study
we didn’t find a statistically significant difference between
median values of SCATT in patients with and without active
cancer. Hepatic attenuation index is a measure of hepatic
steatosis which usually takes place in cancer associated
cachexia [39,40]. Hepatic attenuation index can be increased
in patients with advanced stage disease, but it was not found
increased in patients with active cancer. Thus, only the volume
and metabolic activity status of brown adipose tissue was
found higher in existence of active cancer. None of the CT
parameters were associated with activity of disease.

It is obvious that various complicated reasons contribute to
active disease status in cancer. Although in this study BAT
activity is found to be higher in active cancer disease, no
direct causal relationship can be put forward relying on the
existing data. Further preclinical and clinical investigations are
needed to prove this possible molecular pathway triggering
cancer activation. Different parameters can affect BAT activity.
Beta adrenergic activation due to stress or low blood sugar
can be a reason for browning white adipose tissue [41]. Other
physical and chemical stressors such as cold, heat, radiation
might cause sympathetic activation [42]. BAT activity also has
been shown significantly higher in younger, leaner, in female
patients[23]. For this reason our patient groups were evaluated
in terms of these parameters, in order to avoid a bias for BAT
activity but no significant differences were detected between
the two groups. We showed that the patient groups with and
without active cancer are similar for these factors.

The major limitations of our study are the retrospective
study design and inclusion of limited number of patients.
Heterogeneity of the types of cancer can be considered as
another limitation. Despite these limitations, our results might
be important regarding the growing interest in BAT activity
and cancer development and the limited number of studies
under this topic. Further clinical studies including biochemical
and genetic investigations in large series are needed to
achieve a definite conclusion.

Conclusion

Supporting the possible role of the adipose tissue activation
on the cancer development, BAT activity in patients with



active cancer seems to be higher than those without. The

transformation of white adipose tissue to brown adipose

tissue may play a role in increased BAT activity and BAV.
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Can Systemic Inflammatory Index (Sll) and MELD Score Predict
Survival in Liver Metastatic Colorectal Cancer?

Sistemik Inflamatuar Index (Sll) ve MELD Skoru Karaciger Metastatik
Kolorektal Kanserde Sag Kalimi Ongérebilir mi ?
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ABSTRACT

Aim: In this study, it was aimed to investigate whether the blood neutrophil lymphocyte ratio (NLR), platelet lymphocyte
ratio (PLR) and model for end-stage liver disease (MELD) score at the time of liver metastasis in colorectal cancers (CRC)
predict overall survival (OS) and their prognostic roles.

Materials and Methods: 1250 colorectal cancer patients followed up in our oncology center between 2015-2020 were
retrospectively screened and 203 patients with liver metastatic colorectal cancer (LMCRC) were included in the study.
Blood NLR, PLR and MELD scores at the time of liver metastasis were calculated retrospectively .

Results: Liver specific OS (LSOS) was 22 months (95% Cl: 16.82-27.18) in patients with an NLR ratio of 2.5 or less, while
it was 10 months (95% Cl: 6.59-13.41) in patients with an NLR rate above 2.5 (p=0.004). LSOS was 19 months (95% Cl:
14.33-23.36) in patients with a PLR rate of 150 or less, and 10 months (95% Cl: 5.52-14.47) in patients with a PLR rate above
150 (p=0.0042). There was a negative correlation between MELD score and LSOS (r.-0.152, p=0.031). In the multivariate
regression analysis, high NLR rate was found to be an independent prognostic factor for LSOS (HR:95% Cl:1.08-1.98).

Conclusion: In this study, it was shown that higher NLR, PLR and MELD scores are associated with worse survival in LMCRC.
NLR was revealed to be an independent prognostic factor for LSOS. Closer follow-up may be an option in patients with
high Sll and MELD scores when liver metastasis develops.
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0z
Amag: Bu calismada kolorektal kanserlerde (CRC) karaciger metastazi gelistigi andaki kan nétrofil lenfosit orani (NLR),
platelet lenfosit orani (PLR) ve model for end-stage liver disease (MELD) skorunun genel sag kalimi (OS) predikte edip

etmedigi ve prognositik rollerinin arastirilmasi amaglanmistir.

Gereg ve Yontemler: Onkoloji merkezimizde 2015-2020 yillari arasinda takip edilen 1250 kolorektal kanser tanili hasta
retrospektif olarak tarandi ve 203 karaciger metastatic kolorektal kanserli (LMCRC) hasta ¢alismaya dahil edildi. Karaciger

metastazi gelistigi andaki kan NLR, PLR ve MELD skorlari retrospektif olarak hesaplandi.

Bulgular: NLR orani 2.5 ve altinda olan hastalarda liver specific OS (LSOS) 22 ay (95% C.I: 16.82-27.18) iken, 2.5 Uizerinde
olanlarda ise 10 ay idi (95% C.1:6.59-13.41) (p=0.004). PLR orani 150 ve altinda olan hastalarda LSOS 19 ay (95% C.I: 14.33-
23.36), 150'nin Uzerinde olanlarda ise 10 ay idi (95% C.I:5.52-14.47) (p=0.0042). MELD skoru ile LSOS arasinda negatif
bir korelasyon vardi (r.-0.152, p=0.031). Multivariate regresyon analizinde ylksek NLR orani LSOS acisindan bagimsiz
prognostic faktor olarak saptandi (HR:95% Cl:1.08-1.98).

Sonug: Bu calismada yiiksek NLR, PLR ve MELD skorunun LMCRC'de daha k&tl bir sag kalimla iliskili oldugu gosterildi.
NLR’nin LSOS icin bagimsiz prognostik bir faktdr oldugu ortaya konuldu. Karaciger metastazi gelistigi anda bakilan Sl ve

Introduction

Colorectal cancers (CRC) are one of the most common
malignancies among all. The liver is the most common area
of metastasis, with 40% of the patients present as de-novo
metastatic, while synchronous and metachronous liver
metastases can be seen in approximately 20% of each [1,2].
Despite all the advances in treatment approaches, long-
term overall survival (OS) results in liver metastatic colorectal
cancer (LMCRC) patients are not satisfactory enough yet, and
non-invasive markers that predict survival in these patients

are gaining even more importance.

In recent years, there have been many studies showing that
inflammation-based blood parameters predict survival in
patients with CRC [3,4,5]. The roles of systemic inflammatory
response in tumor progression and metastasis steps are known
[6]. The host immune response to malignancy is a critical tool,
causing systemic inflammation associated with altered blood
markers due to overexpression of proinflammatory cytokines
and signaling molecules [7]. Neutrophil-lymphocyte ratio
(NLR) and platelet-lymphocyte ratio (PLR), which are the
most frequently used systemic inflammatory blood markers
in clinical practice, are easily applicable and inexpensive
parameters that show this systemic inflammation. It has been
shown that high NLR and PLR values are associated with tumor
aggressiveness and poor prognosis [8,9].

MELD skoru yliksek olan hastalarda daha yakin bir takip secenek olabilir.

Anahtar Kelimeler: NLR; PLR; MELD Skoru; Karaciger Metastatik Kolorektal Kanser; Genel Sag Kalim.

The Model for end-stage liver disease (MELD) score is
essentially a chronic liver disease severity scoring system that
uses a patient's laboratory values such as serum bilirubin,
serum creatinine, and international normalized ratio (INR) to
predict 90-day survival [10]. The MELD score has also proven
useful in other clinical situations and is most commonly used
to prioritize candidates awaiting liver transplantation [11,12].
Previous studies have shown that MELD has a good predictive
value, especially in hepatocellular cancer (HCC) or in patients
with primary or secondary liver tumors scheduled for surgery
[13,14]. Data on the prognostic and predictive use of the MELD
score in LMCRC patients are limited. Therefore, this study
aimed to investigate the prognostic significance of systemic
inflammatory indexes (SIl) and MELD score for OS after liver
metastasis in LMCRC.

Materials and Methods
Patients

In this study, 1250 colorectal cancer patients followed in our
oncology center between 2015 and 2020 were retrospectively
screened. Of these patients, 203 patients who met theinclusion
criteria were included in the study. Patients over the age of 18
who were diagnosed with LMCRC were included in the study.
Patients with secondary malignancy, patients under 18 years
of age, patients with additional comorbidities and conditions
that may affect systemic inflammatory markers such as active
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infection and steroid use were excluded from the study. In
addition to demographic data of all patients, complete blood
count and biochemistry parameters at the time of diagnosis of
liver metastasis were recorded.

Blood Parameters

NLR and PLR were calculated with the formula: Neutrophil
count (/L) / Lymphocyte count (/uL) and Platelet count (109/L)
/ Lymphocyte count (/pL). The cut-off values for NLR and PLR
were taken as 2.5 and 150, respectively (3,15). MELD score is
calculated using the patient's serum bilirubin, serum creatinine
and PT/INR. It is calculated according to the following formula:
MELD = 3.78 X In [serum bilirubin (mg/dL)] + 11.2 x In [INR] +
9.57 X In [serum creatinine (mg/dL)] + 6.43. When using the
MELD score, the cut-off value was taken as 10 (16).

Statistical Method

Statistical analyzes were performed with SPSS 25.0 software
(SPSS, Chicago, IL, USA). Mann Whitney U test for comparison of
non-parametric data and Student T test was used to compare
parametric data. Chi-square or Fisher's Exact test was used to
compare categorical data. Kaplan—-Meier method was used
for survival analysis and Log-Rank test was performed for
comparisons between groups. Predictive factors affecting overall
survival were determined by multivariate analysis with the Cox
proportional hazards model. p value <0.05 was considered as
statistically significant. The primary endpoint was LSOS .

Results

Of the 203 patients included in the study, 132 (65%) were
male, with a median age at diagnosis of 60 (IQR 52-68).
Patients’ demographic data are summarized in Table-1. The
overall survival of the patients was 18 months (95% Cl: 9-30),
while the OS (liver-specific OS) after development of liver
metastasis was 15 months (95% Cl: 6-28). Liver specific OS
(LSOS) was 22 months (95% Cl: 16.82-27.18) in patients with
an NLR ratio of 2.5 and below, while it was 10 months (95%
Cl: 6.59-13.41) in patients with an NLR above 2.5, which was
statistically significant (p=0.004). LSOS was 19 months (95%
Cl: 14.33-23.36) in patients with a PLR ratio of 150 and below,
and 10 months (95% Cl:5.52-14.47) in patients with a PLR
ratio above 150, which was statistically significant (p=0.0042).
There was a negative correlation between MELD score and
LSOS (r.-0.152, p=0.031). LSOS was 16 months (95% Cl: 12.94-
19.05) in patients with a MELD score of 10 and below, and 4
months (95% Cl: 0-12.76) in those with a MELD score of 10,
although there was a numerical difference, it did not reach
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statistical significance (p=0.24). When multivariate regression

analysis was performed, high NLR rate was found to be an
independent prognostic factor for LSOS (HR:95% Cl:1.08-1.98).

Discussion

In this presented study, the relationship between survival
after liver metastasis development and Sll and MELD scores in
patients with CRC was examined. A negative correlation was
found between LSOS and NLR, PLR and MELD scores, and NLR
was shown to be an independent prognostic factor.

Although there are many studies showing that NLR is a
predictive marker in CRC, data on its prognostic significance
are more limited [3]. In this presented study, it has been
shown that survival is much lower in LMCRC with an NLR cut-
off above 2.5. (22 months vs 10 months). In a meta-analysis of
8 studies including 1685 patients in total, it was shown that
high NLR rates in LMCRC were associated with worse long-
term survival [3]. In another study conducted in resectable
LMCRC, high NLR levels were found to be associated with poor
survival [4]. Although the reasons for the correlation of high
NLR with low survival cannot be clearly revealed, it is known
that NLR reflects systemic inflammation [5]. Many studies
have revealed the affiliation of NLR with cytokines that play
an important role in carcinogenesis, such as interleukin 6,
interleukin 8, and vascular epidermal growth factor [17,18]. It
is also known that the inflammatory response by promoting
angiogenesis and suppressing the immune response will
create a favorable microenvironment that will facilitate the
survival of pre-malignant cells [19]. An elevated NLR presents
with high neutrophils and/or low lymphocytes. Studies have
proven that lymphocytes induce tumor cell apoptosis and are
inversely proportional to tumor proliferation and invasiveness
[15,20]. Therefore, decreased lymphocytes may facilitate
the tumor dissemination potential by causing a decrease in
antitumor response [21]. In the present study, NLR was shown
to be an independent prognostic factor for LSOS, in line with
the data in the literature.



In the study, it was found that LSOS was lower in patients with
PLR above 150 and there was a negative correlation between
PLR and survival. Although not as many as NLR, there are also
publications about the relationship between PLR and CRC
in the literature. In a meta-analysis performed in CRC, which
included non-metastatic patients, it was found that high PLR
showed a worse prognosis [15]. In another study by Baranyai
et al., in which patients from all stages were included and their
platelet and PLR levels were examined, it was found that high
platelet was an independent prognostic factor in the metastatic
group, and although high PLR was negatively correlated with
survival, similar to the presented study, it was an independent
prognostic factor in multivariate analysis. It has been reported
that it is not a factor [22]. High PLR occurs with high platelet
and/or low lymphocyte levels. Platelets contribute to the
development of tumor and metastasis [22]. It supports the
growth of tumor cells and angiogenesis by secreting various
angiogenic and tumor growth factors such as thrombospondin,
platelet factor 4 (PF4), transforming growth factor beta (TGF-3)
and vascular endothelial growth factor (VEGF) [23,24,25].

The MELD score, which is a chronic liver disease severity score,
reflects 3-month mortality quite well. Although statistical
significance could not be reached due to the small number of
patients in the present study, a negative correlation was found
between the MELD score and LSOS, and numerically lower
survival was observed in those with a cut-off above 10. Studies
that directly reflect the relationship of MELD score with CRC
and LMCRM are very limited. MELD score has been investigated
oncologically, especially in HCC. In a study investigating
the prognostic models of scoring systems in patients with
HCC, it was shown that MELD reflects the prognosis well
[26]. In another study in which approximately 15000 liver
metastatic cancer patients were examined, it was reported
that MELD is a predictive score that reflects mortality well after
metastasectomy [11]. Studies have shown that as the severity
of chronic liver disease increases or hepatic fibrosis increases,
there is an increase in the development of metastases in this
setting. In a study by Kondo et al,, liver fibrosis was shown to
be a valuable prognostic factor for hepatic recurrence after
curative surgical resection of CRC (27). In previous studies,
suppression of hepatic fibrosis has been shown to reduce
the development of metastasis. Cytokines such as TGF-$ and
hepatocyte growth factor are involved in the formation of
fibrosis [28]. These cytokines may also increase the invasion of
cancer cells and create an easier environment for metastasis
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[29].Since the MELD score also indirectly reflects the severity of
chronic liver disease and fibrosis, a worse prognosis occurred
and LSOS decreased as the MELD score increased, which was
consistent with the literature.

This study has some limitations. It was retrospective, and a
prospective multicenter study would be much better in terms
of evaluating inflammatory parameters and scores. Also there is
arisk of bias in some results due to the small number of patients,
lack of invasive methods confirming fibrosis and missing data.

Conclusion

In this study, higher SII (NLR, PLR) and MELD scores were shown
to be associated with poorer survival in LMCRC. It was also
revealed that NLR is an independent prognostic factor for LSOS.
Closer follow-up and aggressive treatment may be an option
for patients with high SIl and MELD scores at the time of liver
metastasis. Large prospective studies on this subject will provide
better information and could reduce the possibility of bias.
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ABSTRACT

Aim: Clinical manifestations of celiac disease (CD) can be quite different and varying. The number of CDs presenting with atypical
symptoms is increasing day by day. Hence, we aimed to determine how many patients with CD were atypical celiac through
examining their admission complaints, clinical characteristics, laboratory results, endoscopic findings, and pathological findings.

Material and Methods: Eighty-nine patients with CD aged over 18 years who were followed-up in Ankara Kecioren
Training and Research Hospital Internal Medicine Clinic between 2007 and 2014 were included in the study. The files of
the patients were reviewed retrospectively. Sex, age, hospital admission complaints, clinical characteristics, laboratory
results, endoscopy findings, and pathology results of the patients were recorded.

Results: The median age of the patients in the study was 36, and 68.5% of them were female. The most common symptoms
of the patients were fatigue (49.4%), anorexia (33.7%), and dyspepsia (22.5%), while diarrhea (19.1%), which is among the
classical symptoms, was less common. 7.8% of the patients had no complaints at the time of admission, whereas 47.1% of
them had only extraintestinal symptoms. At admission, 47% of the patients had anemia, 73.4% had iron deficiency, and 55.4%
of them had vitamin B12 deficiency. When hemoglobin, ferritin, and vitamin B12 levels were compared before and after a
gluten-free diet, a significant increase was determined. Transaminase elevation was detected in 25.3% of our patients at the
time of diagnosis. When pre-treatment and post-treatment values were compared, a significant decrease was determined
in those with high transaminase levels. In the pre-treatment serological test results of the patients, Ig A EMA positivity was
the most common finding with a rate of 90.2%, followed by IgG EMA with 88.9%. In terms of pre-treatment endoscopy
findings, 50.2% of our patients had normal appearance, 25.4% had a mosaic pattern, 12.6% had effacement of the duodenal
folds, 12.6% had a nodular appearance, and 9.5% had a scalloping of the duodenal folds. When the pathology results of our
patients were examined, 83.4% of them were at the advanced stage and with Marsh Type 3.

Conclusion: CD may present with atypical complaints such as extraintestinal findings, as in more than half of the patientsin
this study. Celiac disease should be taken into consideration, particularly in conditions such as iron deficiency, osteoporosis,
and transaminase elevations, which are prevalent in the community. The prevalence of CD in our country is estimated to
be around 1-2%; however, it is considered that there are more asymptomatic patients with atypical celiac disease. When
diagnosing CD, the most crucial step is to consider the potential presence of CD during pre-diagnoses. Thus, CD should be
included in the differential diagnosis, specifically in patients presenting with atypical symptoms.
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Amag: Colyak hastaligi (CH) klinigi oldukca farkl ve degisken olabilir. Atipik semptomlarla basvuran CH sayisi glin gectikce
artmaktadir. Bu nedenle CH tanisi alan bireylerin hastaneye bagvuru sikayetleri, klinik 6zellikleri, laboratuvar bulgulari,
endoskopik bulgulari, patolojik bulgulari inceleyerek hastalarin ne kadarinin atipik ¢olyak oldugunu saptamayi amacladik.

Gerec ve Yontemler: Calismaya Ankara Kecidren Egitim ve Arastirma Hastanesi ic Hastalilar klinigine 2007-2014 tarihleri
arasinda takip edilen 18 yas Ustl tim CH tanisi alan 89 hasta dahil edildi. Hastalarin dosyalar retrospektif tarandi.
Hastalarin cinsiyetleri, yaslari, hastaneye basvuru sikayetleri, klinik 6zellikleri, laboratuvar tetkikleri, endoskopi bulgulari,
patoloji sonuclari kaydedildi.

Bulgular: Calismadaki hastalarin median yasi 36 ve % 68.5'i kadindi. Hastalarda en sik halsizlik (%49.4), istahsizlik (%33.7)
ve dispepsi (%22.5) gorullrken klasik semptomlardan diare (%19.1) daha az siklikla goriildii. Hastalarin %7.8'inde basvuru
aninda herhangi bir sikayeti yokken %47.1'inde yalnizca ekstrainestinal semptomlar mevcuttu. Basvuruda hastalarin
%47'sinde anemi, %73.4'tinde demir eksikligi, %55.4'inde vitamin B12 eksikligi vardi. Glutensiz diyet dncesi ve sonrasi
hemoglobin, ferritin, vitamin B12 degerleri karsilastirildiginda istatiksel anlamh artis saptandi. Hastalarimizin tani
aninda %25.3'lnde transaminaz yiksekligi saptandi. Tedavi 6ncesi ve sonrasi karsilastirildiginda transaminaz seviyesi
yuksek olanlarda istatiksel anlamh diistis gozlendi. Hastalarin tedavi 6ncesi serolojik testlerinde en sik Ig A EMA %90.2,
Ilg G EMA %88.9 pozitifligi vardi. Hastalarimizin tedavi 6ncesi endoskopi bulgulari %50.2 normal gériiniim, %25.4'tinde
mozaik patern, %12.6'sinda foldlarda silinme, %12.6'sinda nodiiler gériiniim ve %9.5'inde tarak sirti goériinimi mevcuttu.
Hastalarimizin patoloji raporlari incelendiginde %83.4'(i ileri evre olup Marsh Tip 3't0.

Sonug: Sonuc olarak CH bu calismadaki hastalarin yarisindan fazlasinda oldugu gibi extraintestinal bulgular gibi atipik
sikayetlerle basvurabilir. Ozellikle toplumda sik gérilen demir eksikligi, osteoporoz, transaminaz yiikseklikleri gibi
durumlarda ¢élyak hastaligi g6z éniinde bulundurulmalidir. Ulkemizde GH prevelansinin %1-2 civarinda oldugu tahmin
edilmekte ancak bundan daha fazla atipik ¢6lyak hastaligi asemptomatik hastalarin oldugu dustnilmektedir. CH tani
koyarken en 6nemli asama 6n tanilarda akilda bulundurmaktir. Bu yiizden o&zellikle atipik semptomlarla basvuran

hastalarda CH ayirici tanilar arasinda bulundurulmaldir.

Anahtar Kelimeler: ¢6lyak hastaligi; teshis; anemi.

Introduction

Celiac disease (CD) is a chronic inflammatory illness of the small
bowel that can progress with gastrointestinal and/or extra-
gastrointestinal symptoms and occur in genetically predisposed
individuals with the impact of environmental factors [1]. It can
occur at any age, from early childhood to adulthood. The gold
standard in the diagnosis of the disease is small bowel biopsy.
It is diagnosed with intraepithelial lymphocyte increase, crypt
hyperplasia, and villous atrophy findings in the small intestine
(SI) mucosa [2]. Yet, before having SI biopsy, antigliadin antibody
(AGA), anti-tissue transglutaminase antibody (anti-tTG), and/or
anti-endomysium antibody determination, which is the first step
in the diagnosis, is of great importance [3]. After diagnosis, these
antibody levels are expected to decrease or disappear completely
with a strict gluten-free diet, which is crucial for follow-up.

The clinical manifestation of CD may be remarkably diverse and

variable. The disease is categorized as classic celiac, atypical
celiag, silent celiac, and latent celiac. In classical celiac disease,
findings related to malabsorption are prominent. Atypical CD
includes only minor gastrointestinal symptoms. These patients
may have symptoms such as anemia, dental enamel dysplasia,
osteoporosis, arthritis, elevated transaminases, neurological
symptoms, and infertility [4,5]. Albeit sometimes minor
symptoms such as fatigue occur in silent celiac disease, no
major symptoms occur. In latent celiac disease, there is normally
small intestinal mucosa and no symptomes. In recent years, it has
been understood that types other than classical celiac disease

are much more common than previously thought.

It is well-documented that CD, which was previously
considered to be a rare disease of north-western Europe, is
very common across the world, and occurs in various societies
at an average prevalence of 0.3-1% [6,7].
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Although population-based screening is conducted in limited
groups of adults in our country, there is no comprehensive
study. The prevalence of CD has ranged from 1% to 2% in
studies [8]. The majority of the studies rather reflect classical
celiac outcomes. Hence, we aimed to analyze the admission
complaints, clinical characteristics laboratory findings
requested during routine examinations, endoscopic findings,
and pathological findings of patients diagnosed with CD who
presented to our clinic with different complaints and to find

out how much of the patients had atypical celiac disease.
Materials and Methods

Of the 145 patients over the age of 18 who were followed up
in Ankara Kecioren Training and Research Hospital between
2007 and 2014 with a diagnosis of CD, 89 patients whose data
could be accessed were included in this retrospective study.
To carry out the study, ethical approval was obtained from
the Ankara Kecioren Training and Research Hospital Ethics
Committee with the decision numbered B.10.4.ISM.4.06.68.49
on April 08th, 2015. Patients with positive serology and
pathology were considered celiac. In addition to that,
patients whose diagnoses were supported serologically and
pathologically in external centers and followed up in our
hospital were included in our study. The files of the patients
were reviewed retrospectively. Demographic data, hospital
admission complaints, clinical characteristics, laboratory tests,
endoscopy findings, and pathology results of the patients
were noted down. Pathology reports were classified based on
the Modified Marsh staging. The collected data were analyzed
by frequency analysis. Statistical analysis was conducted via
the software of SPSS 15.0.

Results

The median age of the patientsin the study was 36 (18-85 years)
and 68.5% (n=61) were female. The complaints of the patients
are summarized in Table 1, and the most common symptoms
were fatigue with 49.4% (n=44), anorexia with 33.7% (n=30),
dyspepsia with 23.6% (n=21), and nausea with 22.5% (n=20).
15.7% (n=14) of the patients were diagnosed with celiac
disease when investigating the etiology of osteoporosis, 2.2%
(n=2) of the patients were diagnosed with celiac disease when
investigating the etiology of growth and developmental
retardation, and 15.7% (n=14) when investigating the etiology
of elevated transaminases. Only extraintestinal symptoms

were present in 47.1% (n=42) of the patients.

66

Anemia was present in 47% of the patients at the time of

admission (n=42). Anemiawas detected in 20% of the 70 patients
whose follow-up hemoglobin values could be reached after
their treatment was regulated and dietary recommendations
were made (n=14). When 70 patients with pre-treatment and
post-treatment hemoglobin values were compared, a significant
increase was determined in hemoglobin level (p<0.0001).
Thrombocytosis was detected in 14.6% (n=13) of the patients
before the gluten-free diet, while thrombocytopenia was found
in 4.5% (n=4). After the treatment, thrombocytosis was detected
in 4.5% (n=4) of the patients, whereas thrombocytopenia was
not detected. When the pre-treatment and post-treatment
values were compared, a significant decrease was observed in
high platelet levels (p=0.04).

Ferritin level was found to be lowerin 73.4% (n=58) of 79 patients
who had ferritin values before the gluten-free diet, and when 49
patients with post-gluten-free diet data were analyzed, ferritin
levels were found to be lower in 28.6% (n=14). A significant
increase was determined in ferritin level after a gluten-free diet
(p<0.0001). When 74 patients with vitamin B12 levels at the
time of admission were analyzed, vitamin B12 deficiency was
detected in 55.4% (n=41) of them. Besides, when 56 patients
who had a folate level at the time of admission were analyzed,
folate deficiency was found in 8.9% (n=>5) of the patients. Vitamin
D levels were found to be lower in 96.1% (n=49) of the 51
patients whose pre-gluten-free diet data were available. When
24 patients with vitamin D data before and after the gluten-
free diet were evaluated, an increase was observed in vitamin
D levels of all patients (p<0.0001). Moreover, osteoporosis was
detected in 15.7% (n=14) of 89 patients included in the study.
Pre gluten-free diet coagulation parameters of the patients
were reviewed. INR (international normalized ratio > 1.2) was
found to be higher in 16.2% (n=6) of 37 patients whose data
could be accessed from their files.



Corrected calcium levels of the patients before gluten-free diet
were analyzed. Hypocalcemia (Ca<8.8 mg/dl) was detected
in 22.7% (n=15) of the 66 patients whose data were available
before the diet. Hypocalcemia was detected in only 3.1% (n=1)
of 32 patients whose follow-up calcium value was reached
after a gluten-free diet. When 32 patients with pre-and post-
treatment data were compared, an increase in calcium levels in
26 patients, a decrease in calcium levels in 4 patients, and no
change in 2 patients were found (p<0.0001). The pre-treatment
albumin levels of the patients were analyzed. Hypoalbuneemia
(albumin<3.5 g/dl) was detected in 15.1% (n=11) of 73 patients
whose data could be accessed. On the other hand, after the
gluten-free diet, it was observed that the hypoalbuminemia
status of these patients completely improved.

The pre-gluten-free diet transaminase levels of the patients
were analyzed. Of these patients, 25.3% (n=22) had elevated
AST (>35 U/L), while 26.1% (n=23) had elevated ALT (>35 U/L)
and 25.3% had elevated ALT and AST values together. Of the
patients whose data could be accessed after a gluten-free
diet, 12.3% (n=8) had elevated AST, 9.2% had elevated ALT,
and 9.2% (n=6) had elevated ALT and AST values together. A
significant decrease was observed after a gluten-free diet in
patients with elevated ALT and AST levels (p < 0.0001) (Table
2). When the serological tests performed for the diagnosis
before the gluten-free diet were analyzed, IgA AGA was
studied in 76 patients and it was positive in 81.6% (n=62).
IgG AGA was studied in 76 patients and it was positive in 83%

(n=63). IgA EMA was studied in 82 patients and it was positive
in 90.2% (n=74). IgG EMA was studied in 81 patients and IgG
EMA was positive in 88.9% (n=72). IgA tTG was studied in 75
patients and it was detected to be positive in 72% (n=54) of
the patients. IgG tTG was studied in 75 patients, and it was
detected to be positive in 82.7% (n=62) of the patients.

Endoscopy findings before the gluten-free diet were analyzed.
On endoscopy, 50.8% of the patients had normal appearance,
25.4% had mosaic pattern appearance, 12.6% had nodular
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appearance, 12.6% had effacement in folds, and 9.5% had
ridge appearance. Pathology reports of 78 patients were
reached. Median 4 biopsies had been taken from the patients.
According to the Modified Marsh staging, 16.6% (n=13) of the
patients were type 1, 28.2% (n=22) type 3a, 21.8% (n=17) type
3b, and 33.3% (n=26) type 3¢, type 0, type 2 whereas type
4 were absent. In other words, 83.4% (n=65) of the patients
were advanced stage type 3 (Table 3). Celiac patients who
had been stained for Helicobacter pylori were evaluated. Of
63 patients with data, 50.8% (n=32) had negative H.pylori,
27% (n=17) had weakly positive(+) H.pylori, 17.5% (n=11) had
moderately positive (++) H.pylori and 4.8% (n=3) of them had
strongly positive(+++) H.pylori. Put it differently, the presence
of H.pylori was detected in 49.2% (n=31) of the patients (Table
4). Moreover, atrophy and metaplasia were detected in 1.6%

(n=1) of the patients who underwent biopsy.

Discussion

In this study, the median age was 36 years and the female
to male ratio was 2.1/1. In a study carried out in the USA on
1032 celiac patients, the mean age was determined to be 55
in males and 50 in females [9]. In a study in which 59 celiac
patients were analyzed in our country, the mean age was
determined to be 40, and in another study, it was determined
to be 39 [10,11]. These studies indicate that celiac disease
occurs at an earlier age in our country. It can be predicted
that this situation might have been caused by environmental,
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dietary, and racial differences. In a study conducted in our
country, female predominance was found with a female-male
ratio of 3.2/1 [11]. Similar to other studies, there was a female
predominance in our study.

The most common complaints of our patients at the time of
admission were fatigue, anorexia, and dyspeptic complaints.
While diarrhea, one of the classic symptoms of celiac disease,
was present in 19.1% of the cases, interestingly, constipation
was present in 12.4%. In a study conducted in the USA, fatigue
was the most common complaint, similar to our study [9].
Again, in the same study, abdominal pain was the second most
common complaint with 77%, while dyspeptic complaints
were observed in 37% of the patients, and constipation was
observed in 7% [9]. Likewise, in our study, similar rates of
dyspeptic complaints and constipation were determined. 7.8%
of our patients were asymptomatic. Similarly, in another study
conducted in our country, the rate of asymptomatic patients
was found to be similar (11%) [11]. In our study, celiac patients
with only extraintestinal symptoms comprised 47.1% of our
patients. In addition to that, when our asymptomatic patients
are included, it is noticed that more than half of our patients
actually present with atypical symptomes. In fact, it was revealed
in this study that there were more patients presenting with
atypical symptoms than expected. The less frequent occurrence
of classical symptoms may be due to the increasing incidence
of atypical celiac disease and increasing awareness of a wide
spectrum for the clinical manifestation of celiac.

15.7% of our patients were diagnosed with the disease while
investigating the etiology of elevated transaminases. At
the time of admission, 25.3% of our patients had elevated
transaminase levels. In another study, transaminase elevation
was reported at the rate of 42% at the time of admission [12].
As in our study, improvement in transaminase levels was
observed in the patients in this study after the gluten-free
diet. Moreover, elevated creatine phosphokinase is also a
condition that can be seen in these patients. While elevated
creatine phosphokinase is often seen together with elevated
transaminases, it was revealed in a study that it was elevated
alone at a rate of 7.1% [13]. In one of our patients who
presented with the complaint of generalized muscle pain,
celiac disease was detected while investigating the etiology of
isolated creatine phosphokinase elevation.

Anemia is very common at presentation in celiac disease. The
duodenum, which is the part most affected by mucosal injury, is
the place whereiron absorption is highest. Thus, it is well-known

68

that these patients are prone to iron deficiency. Vitamin B12
deficiency may develop due to impaired absorption of vitamin
B12, particularly in severe cases with ileal involvement. For
these reasons, anemia is common in celiac disease. In previous
studies, the prevalence of anemia at the time of diagnosis in
celiac patients was reported to be 12-69% [14]. Similarly, in a
study conducted in our country, the prevalence of anemia was
determined to be 46% [15]. In our patient group, the frequency
of anemia at the time of diagnosis was 47%, which is consistent
with the literature. In a study, vitamin D deficiency was detected
in 54% of celiac patients[16].In studies conducted in our country,
vitamin D deficiency was determined to be 69-84% [10,11].
However, in our study, vitamin D deficiency was found with a
rate of 96.1%. This difference may be due to the difference in the
exposure of our patients to sunlight, geographical conditions,
the way they dress, and the low consumption of milk and dairy
products. Hypocalcemia due to malabsorption and vitamin D
deficiency is seen in celiac patients before treatment. In a study
of 42 patients, hypocalcemia was detected in 10% of celiac
patients [17]. In our study, hypocalcemia was detected in 22.7%
of the patients. This might have been caused by the dietary
patterns, the inclusion of only symptomatic hypocalcemias in
the other study, and the difference in the number of patients.
Hence, it is necessary to evaluate hypocalcemia and symptoms
of celiac patients at the time of admission. Osteoporosis is a
common condition in celiac patients. While osteoporosis was
found at a rate of 40% in a study conducted in our country,
it was found at a rate of 44% in another study [10,11]. On the
other hand, in our study, osteoporosis was detected in 15.7%
of the patients. Detecting less osteoporosis than expected
may be due to the difficulty in reaching the bone mineral
density measurement data of our patients as well as due to the
measurement methods.

Serology has a very important place in the diagnosis and
screening of celiac disease. The serological parameters with
the highest sensitivity and specificity have been reported to be
IgA tTG and IgA EMA [18-20]. Yet, the most sensitive parameter
was IgA EMA in our patients, whereas IgA tTG was found to
be the least sensitive parameter on the contrary. One of the
reasons for the low IgA tTG sensitivity may be that there is no
study in our hospital in some periods as well as because of the
kit differences. However, in our patient population, consistent
with the literature, the use of IgA EMA suggests that it may be
more helpful in diagnosis.

In a study conducted in our country, abnormal findings were



detected in 73.3% of celiac patients who underwent endoscopy
before diagnosis [21]. In this study, it was reported that 28%
of the patients' endoscopies had a mosaic appearance, 24%
were characterized by fold deletion, 20% had a comb-back
appearance, and 11% had a nodular appearance [21]. In this
study, abnormal findings were detected in 49.2% of the patients.
Similar to this study, the most common endoscopic finding
in our patients was the mosaic pattern and fold deletion. The
presence of endoscopic abnormal findings is a situation that
brings the diagnosis closer; however, the absence of these
abnormal findings does not indicate that there will be no celiac
disease. As in 50.8% of the patients in our study, it has been
reported that there may be varying rates of endoscopically
normal patients in other studies in the literature [22,23].

As itis well-known, the gold standard in the diagnosis of celiac
disease is pathological examination via biopsy. In the study,
83.4% of the patients were Marsh Type 3 and advanced stage.
On the other hand, 16.6% of the patients were Marsh Type 1
and were low-stage. In studies conducted in our country, the
majority of patients, with a rate of 76.3% and 87.8%, were
detected to be in advanced stages [10,11]. Furthermore,
in a study conducted in the USA, findings compatible
with advanced celiac disease were found in 98% of adult
patients, and in this study, it was demonstrated that there is
a relationship between advanced histopathological changes
and increased IgA tTG (24). Similar to the literature, the
pathology of the patients was predominantly Marsh Type 3.
However, a definite relationship could not be found between
this staging and the severity of the disease.

During the analysis of the biopsies of celiac patients,
Helicobacter pylori positivity was also examined, and
Helicobacter pylori positivity was detected in 49.2% of the
patients. In a study, Helicobacter pylori positivity was found
to be 12.5%-36% in celiac patients [25-26]. This difference may
be due to environmental, racial, and regional differences. In
addition, the higher prevalence of Helicobacter pylori in our

country may have caused this.

The limitations of our study are that it is a retrospective
study and it reflects the data of a single center. Thus, further
comprehensive studies are needed on this issue.

In conclusion, celiac patients may present with a great
variety of complaints. In particular, celiac disease should be
considered in cases such as iron deficiency, osteoporosis, and
transaminase elevations, which are commonin the population.
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The prevalence of the celiac disease is predicted to be around
1-2% in our country, but it is considered that there are more
asymptomatic patients with atypical celiac disease. The most
important step in diagnosing celiac disease is to keep the
celiac disease in mind in the preliminary diagnosis. Hence,
celiac disease should be included in the differential diagnosis,
especially in patients presenting with atypical symptoms.
After the diagnosis, all signs and symptoms improve with a
gluten-free diet, as in our study. The prognosis for patients on
a lifetime gluten-free diet is quite favorable. However, in cases
of dietary non-compliance, the prognosis is variable.
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The Effect Of Simultaneous Dual-Rod Derotation Technique On Thoracal
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0z
Amag: Skolyoz, da koronal plan deformitesinin diizetilmesi kadar, torakal kifozun saglanmasi da dnemlidir. Calismamizin

amaci, klinigimizde uygulanan es zamanh dual-rod rotasyon tekniginin (EDRT), torakal kifoz Uzerine etkisinin tespit
edilmesidir.

Gereg ve Yontemler: Klinigimizde, Agustos 2011-Eyliil 2017 arasinda EDRT ile diizeltme uygulanan ve posterior spinal
flizyon yapilan 23 Adélesan idiopatik Skolyoz (AIS) hastasi calismaya dahil edildi. Hastalarin demografik bilgileri, Lenke
siniflamasi, ameliyat 6ncesi, 2. yil ve son kontrol Cobb acilari (PT, MT, T/L), torakal kifozu (T5-T12), apikal vertebral rotasyon
derecesi, C7 translasyonu (koronal denge parametresi) ve sagittal vertikal aksi (SVA) 6lcildu.

Bulgular: Hastalarin ortalama yasi 14.4, Kadin:Erkek orani 2.8:1, ortalama takip siresi 4.24 yil (4-10 yil) olarak bulundu.
Hastalarin %47’si (n=10) Lenke tip 1, %26s1 (n=6) tip 5, %17'si (n=4) tip 3, %13t (n=3) tip 6 egrilige sahipti. MT egrilik
ameliyat 6ncesi ortalama 44.3+3,2 derece, ameliyat sonrasi ikinci yil 9.5+2,3 derece ve son kontrolde 12.3+3,6 dereceydi.
TL egrilik ise ameliyat 6ncesi ortalama 54.3+2,9 derece, ameliyat sonrasi ikinci yil 7,4+5,1 derece ve son kontrolde 10,2+5,6
dereceydi. Torakal kifoz ameliyat dncesi ortalama 29.6+4,8 derece, ameliyat sonrasi ikinci yil 26.4+4,3 derece ve son
kontrolde 28.4+4,5 dereceydi ve anlaml degisiklik saptanmadi (p>0.05). C7 translasyonunun preop ortanca degeri 2,24
mm'yken, ikinci yil ve son kontrolde sirasiyla 2,83 mm ve 1,32 mm; SVA'In preop ortalama degeri -1,93 mm iken, ikinci yil
ve son kontrolde sirasiyla -2,81 mm ve -3,82 mm olarak bulundu. Apikal rotasyondaki degisim ise ameliyat dncesi 1,8 iken
sonrasi 1,6 olarak sabit kaldi.

Sonug: EDRT koronal planda yeterince diizelme saglamaktadir ancak torakal kifoza anlamli etkisisi yoktur.
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Abstract

Aim: When correcting the coronal plane deformity, providing thoracic kyphosis is also very important in scoliosis. The
aim of our study is to determine the effect of the simultaneous dual-rod rotation technique(SDRT) on thoracic kyphosis
of patients.

Material and Methods: 23 patients with Aolescent Idiopathic Scoliosis (AlIS) who underwent posterior spinal fusion and
correction with the SDRT method in our clinic between August 2011 and September 2017 were included in the study.
Demographic information of patients, Lenke classification, preoperative, second year and last follow up Cobb angles(PT,
MT, T/L), apical vertebral rotation, thoracic kyphosis(T5-T12), C7 translation(coronal balance parameter) and sagittal
vertical axis(SVA) measured.

Results: The mean age of the patients was 14.4 years, the Female:Male ratio was 2.8:1, and the mean follow-up period was
4.24(4-10) years . Of them, 47%(n=10) of the patients had Lenke type 1, 26%(n=6) type 5, 17%(n=4) type3, 13%(n=3) had
type 6 curve. The mean MT major curve was 44.3+3.2 degrees preoperatively, and 9.5+2.3 degrees and 12.3+3.6 degrees
at the second year and last follow up. The mean major TL curvature was 54.3+2.9 degrees preoperatively, 7.4+5.1 degrees
in the second year postoperatively, and 10.2+5.6 degrees at the last follow-up. The mean thoracic kyphosis was 29.6+4.8
degrees preoperatively, 26.4+4.3 degrees in the second year postoperatively, and 28.4+4.5 degrees at the last follow-up,
while no statistically significant change was detected(p>0.05). The preoperative median value of C7 translation was 2.24
mm, 2.83 mm and 1.32 mm at the second year and at the last follow-up, respectively. While the mean preoperative value
of SVA was -1.93 mm, it was -2.81 mm and -3.82 mm at the second year and at the last follow-up, respectively. The change
in apical rotation was 1.8 before surgery and 1.6 there after.

Conclusion: SDRT provides adequate improvement in the coronal plane, but has no significant corrective effect on thoracic kyphosis.

Giris

Skolyoz, li¢ boyutlu bir deformite olup frontal dlizlemde 10°'den
fazla yanal egrilik ile birlikte her bir omurda kendi ekseni etrafin-
da donme ve yan planda dogal torakal kifozun azalmasi olarak
tanimlanir [1]. Glincel aragtirmalara ragmen, AlS'nin etyo-pa-
togenezi icin Onerilen teoriler konusunda karar birligi yoktur.
Etiyolojik faktorler arasinda genetik yatkinlik, goreceli anterior
spinal asirn buylime, biyomekanik blyime modulasyonu, dor-
sal makaslama kuvvetleri ve eksenel rotasyon dengesizligi, bag-
lanmamis spinal noro-ossedz bliylime, postural anomaliler ve
arka beyin disfonksiyonu, motor kontrol sorunu, noro-gelisim-
sel kavram, sistemik melatonin-sinyal yolu eksikligi ve sistemik
trombosit kalmodulin disfonksiyonu sayilabilir [2].

Posterior elemanlari nispi blylime yetersizligine bagh olarak
lordozla sonuclanan nispi anterior spinal asirt blyime, bircok
yazar tarafindan AlS'nin gelisiminde ana baslatici faktorlerden
biri olarak kabul edilmistir. Sabit lordotik alan ve konkav pe-
ri-apikal kotlar izerinde blylime, egrinin ilerlemesi icin biyo-
mekanik bir risk olusturur. Sagital diizlemde omurlarin geriye
dogru egilmesi ve dorsal makaslama kuvvetlerindeki artis ek-
senel dizlem kararsizhdi ile Hueter-Volkmann etkisine gore
néro-merkezi sinkondrozu iceren pedikullerde, vertebra gév-
delerinde ve arklarda asimetrik blyimeye yol acan omurun
arka kisminin asimetrik yiklenmesini arttinr [3].

Ciddi egriliklerde skolyozun diizeltilmesi ve omurganin diizel-
tilmis pozisyonda stabilize edilmesi adolesan idiyopatik skolyo-
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zun (AIS) tedavisinin temelidir. Spinal enstriimantasyon ve de-
rotasyon, herhangi bir AIS tipi icin cerrahinin temel adimlardr.
Derotasyon manevralari, konkav rod derotasyonu, konveks rod
derotasyonu ve es zamanli dual-rod derotasyon tekniklerini ice-
rir. Konkav derotasyon manevrasinin kullanimi bu manevranin
Oncusu olsa da, implant teknolojisindeki son gelismeler ile pedi-
kal vidalarini digblkey tarafa uygulamak daha kolay, glivenli ve
daha giivenli oldugu icin konveks rod derotasyon metodu bir
olasilik haline geldi. Boylece konveks derotasyon pedikiil Gzeri-
ne fazla yiik bindirmez [4]. Yine de bu tartismali bir konu olmaya
devam etmektedir. Bu ¢alismanin amaci, klinigimizde uygula-
nan es zamanli dual-rod rotasyon tekniginin (EDRT), hastalarin
torakal kifozu Gizerine etkisinin tespit edilmesidir.

Gereg ve Yontemler

Bu calisma Saglik Bilimleri Universitesi Keciéren Saglik Uygulama
ve Arastirma Merkezi Etik Kurul Komitesi tarafindan onaylanmis-
tir. Calisma, Helsinki ilkeler Deklerasyonuna (www.wma.net/e/
policy/b3.htm) uyularak gerceklestirilmistir. Calismaya dahil edi-
len tim hastalar bilgilendirilmis onam formunu imzalamistr.

Bu retrospektif ancak prospektif diizenlenen verilerden olusan
calismaya Agustos 2011 ile Eylil 2017 arasinda klinigimizde
EDRT yontemiyle diizeltme uygulanan ve posterior spinal fiiz-
yon yapilan 23 AIS hastasi calismaya dahil edildi. Ozel rediik-
siyon manevralari, kompresyon-distraksiyon ile translasyon
uygulanan Lenke tip 2 egrilikler hari¢ diger tiim idiopatik egri-
likler ile en az 4 yil takibi olanlar dahil edildi.
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TUm hastalar iki omurga cerrahi (ID ve MA) tarafindan opere edil-
di. Ameliyat 6ncesi egilme grafileri ile st ve alt flizyon seviyeleri
belirlendikten ve intraoperatif néromonitorizasyon (lONM) baslatil-
diktan sonra orta hat yaklasim ile paravertebral sketilizasyon uygu-
landi. Standard fasetektomiler sonrasi bilateral pedikdil vidalari Kim
ve ark!nin teknigine gore posterior kemik elemanlar temelinde
serbest el teknidi ile yerlestirildi [5]. Konveks tarafta apikal verteb-
ralara ve proksimal ve distal en az ikiser seviye olmak lizere kon-
kav tarafa nazaran daha az vida yogunlugu olacak sekilde pedikdil
vidalar yerlestirildi. Her hastada apikal U¢ seviye Smith Petersen
osteotomileri yapildiktan sonra konkav tarafta torakal kifozu daha
fazla olacak sekilde 6 mm capinda prebend titanyum rodlar hem
konkav hem de konveks tarafa yerlestirildi. Konkav taraf gliclii rod
tutucular konveks taraf ise altigen anahtar ile distalden roda yerles-
tirilip ayni anda derotasyon manevrasi yapildi (Sekil 1). L3 e uzatilan
flizyon gereken cift major egriliklerde 6nce sol konveks lomber eg-
rilik gecici rod ile diizeltildikten sonra torakal egrilik ayni ydntem
kullanilarak diizeltildi. Rediiksiyon sonrasi konveks kompresyon ile
konkav distraksiyon manevralari ile balans saglanmaya calisildL.‘in-
situ bending'ile nazikce ek torakal kifoz elde edilmeye calisiimistir.
Hastalarda fiizyon icin lokal elde edilen otojen greft kullaniimistir.
Postop bir hasta haric hicbirisine brace verilmedi.
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&

Sekil 1. 16 yas 9 ay kadin hastanin ameliyat 6ncesi ve son kontrol
grafileri. Ameliyat 6ncesi 58 derece MT egrilige ve 34 derece torakal
kifoza sahip Lenke tip 1BN hastanin ayni zamanda kozmetik olarak
kabul edilmeyen ciddi omuz imbalansi ve sol gévde shift'i mevcuttu.
Hastaya EDRT dizeltme teknigi uygulandiktan sonraki son kontrol
grafisinde MT egrilik 12 derece iken torakal kifozda ciddi bir degisim
olmamis. Ancak omuz dengesi saglanip gévde shift'i diizeltilmis.

Hastalarin demografik bilgileri, Lenke siniflamasi, ameliyat
oncesi, ameliyat sonrasi ikinci yil ve son takip Cobb agilari (PT,
MT, T/L), apikal vertebra Nash-Moe rotasyon derecesi, torakal
kifozu (T5-T12), C7 translasyonu (koronal denge parametresi),
sagittal vertikal aksi (SVA) 6lctldi. Tim ol¢timler dijital olarak
PACS sisteminde iki farkli cerrah tarafindan Ugcer hafta arayla
olcildi. Olciimler arasi ve 6lcenler arasi degerler Cohen's kap-
pa istatistigi ile kontrol edildi ve tim &l¢iimlerde gozlemler
arasl iliskinin >0.80 oldugu tespit edildi. istatiksel analiz icin
ortalama degerler kullanildi.

istatistiksel analiz

Karsilastirmalar SPSS Statistics 17.0 yazilmi (IBM, Armonk,
New York) kullanilarak yapilmistir. Tum radyografik paramet-
reler ve diizeltme oranlari ortalama ve standart sapma olarak
tanimlandi. Ancak hastalarin ikinci yil ve son kontroldeki agisal
degerleri arasindaki karsilastirmalar icin Mann-Whitney U testi
kullanildi. Farkliliklar P <.05 ise anlamli kabul edildi.

Bulgular

Hastalarin ortalama yasi 14.4, Kadin:Erkek orani 2.8/1, ortala-
ma takip suresi 4.24 yil (4-10 yil) idi. Hastalarin %47'si (n=10)
Lenke tip 1, %26'sI (n=6) tip 5, %17'si (n=4) tip3, %13'l (n=3)
tip 6'yd1. Lenke tip 1 egrilige sahip hastalarin Gicii Lomber mo-
difier tip A, birisi tip B ve ikisi tip C egrilige sahipti. Hastalarin
ortalama Risser skoru 2,8+2,4 idi. Supin egilme grafilerinde or-
talama fleksibilite %28,6 idi.

MT egrilik ameliyat 6ncesi ortalama 44.343,2 dereceydi. Ameli-
yat sonrasi MT egrilik ikinci yil 9.5+2,3 derece ve son kontrolde
12.3+3,6 dereceydi (p>0.05). Diizelme oranlari ise ikinci yil so-
nunda %78,1 iken son kontrolde %71,6 olarak bulundu. Torakal
kifoz ameliyat Oncesi ortalama 29.6+4,8 derece, ameliyat sonra-
st ikinci yil 26.4+4,3 derece ve son kontrolde 28.4+4,5 derecey-
di (p>0.05). Apikal vertebral rotasyonda preop ve postop fark
g6zlenmedi (p>0.05). C7 translasyonunun ortanca degeri 2,24
mm'yken (2,1-3,2 mm), ikinci yil 2,83 mm (2,4-3,1 mm) ve son
kontrolde 1,32 mm (0,8-1,7 mm) olarak tespit edildi. SVA'nin or-
talama degeri ameliyat 6ncesi-1,93 mm iken, ikinci yil-2,81 mm

ve son kontrolde -3,82 mm olarak bulundu (Tablo 1).
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Onbes ve 16 yasinda iki erkek hastada diizeltme asamasi si-
rasinda IONM'da motor amplitiidlerde >%50 diisiis gézlendi.
Bunun Uzerine ortalama arteryel basinglar 85 mmHg lzerine
cikartildi ve sinyaller normale déndidi icin cerrahiye devam
edildi. Bu iki hastada ve digerlerinde postop nérolojik komp-
likasyon gozlenmedi. Hastalarin hicbirisinde enfeksiyon goz-
lenmedi. Bir hastada postop ilk ay takibinde 4 cm kadar gévde
deviasyonu gozlendi ve gecici brace ile takip edildi ve diizeldi.
Hastalarda psddoartroz ya da komsu segment dejenerasyonu
ile adding-on gozlenmedi.

Tartisma

Yanal egriligi tranlasyon ile orta hatta getiren ve bunu basa-
rirken skolyozu kifoza dénistlren ve boylece sagital profilin
normale getirilmesini saglayan prebend konkav rodun dero-
tasyonu, skolyoz cerrahisi sirasinda deformitenin dizeltilmesi
icin temel adimdir. Bununla birlikte, nce konveks rodun de-
rotasyonu, insitu bending, vertebral es diizlemsel hizalama,
kantilever diizeltme, direkt translasyon ve sublaminar telleme
gibi cesitli teknikler bireysel tercihlere ve kosullara gére imp-
lant biyomekanigindeki ilerleme sayesinde farkli diizeltme
imkani da saglamaktadir. Bununla birlikte konkav derotasyon
manevrasi esas olarak, ayni anda konveks tarafin beraber don-
durdlmesi ile saglanan diizelmenin incelendigi bu calismada
yukaridaki tekniklerden farkli olarak enblok total vertebral de-
rotasyon ile torakal kifozda hedeflenen diizelmenin derecesi
arastirilmistir. Omurga cerrahlari arasinda Lenke siniflamasin-
da 6rneklenen Ust ve alt segment flizyon seviyelerine ragmen
bu seviyeler konusunda tam gorus birligi olmadigi gibi vida
yogunlugu, diizeltme miktari ve diizeltme yontemlerinde de
ortak goris saglanamamistir. Bu calismada konkav taraftan bi-
rincil ama ayni anda konveks taraftan da diizeltme yapildiama
konveks taraf vida yogunlugu konkav tarafa gore daha azdi.
Hedefledigimiz diizeltme konkav rodu daha fazla egerek sa-
gital balansi saglarken her iki rodu es zamanli derotate ederek
koronal balansi da saglamakti. Bu kullandigimiz yéntem koro-
nal diizeltmeyi fleksibilitenin 6tesinde diizeltmis ancak torakal
kifozda istenilen diizeyde iyilesme saglanamamistir.

Pedikul vidalar kullanilarak yapilan derotasyon manevra-
si translasyon ile egriligi orta hatta getirirken torasik kifozu
diizlestirme egilimine sahiptir ki ancak son zamanlarda direkt
vertebral rotasyon (DVR) ile bu istenmeyen etki azaltiimaya
calisilmistir. Aksine son c¢alismalar DVR'siz yontemlere kiyasla
daha fazla artirmadigini géstermektedir [6]. Delikaris A ve ark.
nin her seviyeye uygulanan vida yontemi ile daha az vida yo-
gunlugunun saglandigi ve DVR ile kombine ettikleri yontemi
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karsilastirdiklari calismalarinda artan vida yogunlugunun MT
Cobb acisi diizeltme oraninda ciddi etkisi oldugu tespit edil-
mis ancak T4-T12 torakal kifoza total, konkav ya da konveks ve
apikal vida yogunluklarinin etkisinin olmadigi gortulmdastir [7].

Torasik skolyozun (¢ boyutlu diizeltmesi sirasinda ortaya ¢ikabi-
lecek bir fenomen olan hipokifozu konveks rod derotasyon tek-
nigine nazaran konkav rod derotasyonunun daha az agresif se-
kilde engelleyebilecegini Cotrel ve ark. iddia etmistir [8]. Bununla
birlikte skolyoz hastalarinda konveks taraftaki pedikiil capi hem
on-arka hem de sagital planda daha buytktir; cogu serbest-el
vida yerlestiren omurga cerrahinin daha gtivenli olan konveks
rod derotasyon yontemini tercihi bu sebeptendir [9,10]. Ayrica,
konkav vida yerlestirme ve rod derotasyonu, skolyoz egrisinin
konkav tarafindaki pedikiiller, disbiikey taraftakilere gére daha
kiiclik ve omurilige ve torasik biylk damarlara daha yakin ol-
dugundan, ice dogru dondigiinden, konkav tarafta derotasyon
omuriligi uzatma egilimine neden oldugundan ve son olarak
konkav vidalar aorta daha yakin oldugundan aort ve nérolojik ya-
ralanma riski teorik olarak konveks tarafa nazaran daha yiiksektir.
Zifang H ve ark. konveks ve konkav rod derotasyon tekniklerini
karsilastirdiklari calismalarinda dokuz radyografik parametrenin
karsilastinlmasinda, vida yanls yerlesim insidansi, ameliyat son-
rasi ana egri agisi ve diizeltme oraninda gruplar arasinda anlamli
farklliklar bulmuglardir [11]. Tim hastalarin konveks ve konkav
taraflardaki yanlis vida yerlesimi insidansi sirasiyla %1.8 ve %3.7
(P =0.047) olarak tespit etmislerdir. Ayni calismada bildirilen du-
zeltme miktarlari ise konveks ve konkav rod derotasyon grupla-
rindaki major Cobb acilari ameliyat 6ncesi 54.0° + 10.6° ve 53.0°
+ 11.1° iken ameliyat sonrasi 8.5° + 6.9°ve 12.9° + 6.8° ve sirastyla
diizeltme oranlar %85.3 ve %76.0 olarak bildirilmistir. Bizim uy-
guladigimiz es zamanli derotasyon teknigi nihayetinde %70'in
Uzerinde koronal diizeltme saglamis ancak sagital balansi isteni-
len diizeyde normallestirmemistir. Ustteki calismada konveks ve
konkav-rod derotasyon gruplarinin torasik kifozu son kontrolde
21,1° + 8,5° olarak 6l¢tilmus ve erken postop ve son kontrol ara-
sinda istatistiksel olarak anlamli fark tespit edilememistir.

Bu calismada sunulan yontem, AlS diizeltmesine uygulanan
yontemlerden birisidir ve diizeltme oranlari ve nérovaskdler
risk incelendiginde basarili bir ydntem olarak kabul edilebilir.
Ancak, bu ¢alismanin sonuglari yorumlanirken ¢esitli sinirla-
malar g6z 6niinde bulundurulmalidir. Birincisi, her ne kadar
prospektif dizayn edilmis veri toplama yontemi kullanilsa da
tek bir merkezde geriye doniik bir vaka serisi arastirmasidir.
ikincisi, nispeten kiiciik bir érneklem biyikligine sahiptir.
Uctinciisii ve belki de en énemlisi vakalarda Titanyum rod kul-
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lanilmasidir. En azindan konkav tarafta CoCr rodlarin kullanil-
digi vakalarla yapilacak karsilastirmanin daha degerli veriler
sunacagdi asikardir.

Sonu¢

Bu retrospektif olgu serisi calismasinda AlS hastalarinin cerrahi
tedavisinde uyguladigimiz EDRT’'nin sonuclarini degerlendir-
dik. Kozmetik olarak frontal ve sagital plan ile omuz ve goévde
dengesinde ciddi kazanim elde edilse de ameliyat 6ncesi to-
rakal kifozda belirgin degisiklige neden olmamistir. DVR gibi
glincel tekniklerle yapilacak teknik modifikasyonlar EDRT yon-
teminin deg@erini arttirabilir.

Maddi Destek ve Cikar iliskisi

Calismayr maddi olarak destekleyen kisi/kurulus yoktur ve ya-
zarlarin herhangi bir cikar dayali iliskisi yoktur.
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Erken evre mide kanserli hastalarda iskelet kas dansitesinin sagkalim
Uzerine etkisi

The effect of skeletal muscle density on survival in patients with early stage
gastric cancer
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0z
Amag: iskelet kas kaybi mide kanseri tanisi almis hastalarin prognozu ile yakin koreledir. Calismamizda iskelet kas
dansitesinin bilgisayarli tomografi ile 6lcimiinin sagkalim Gzerine etkisini arastirmayi amacladik.

Gerec ve yontemler: Calismaya toplam 62 hasta dahil edildi. iskelet kas dansitesi (HUAC) 8lctimii yapildi. Sagkalim tizerine
etki eden faktorleri saptamak icin Univariate ve multivarite cox regresyon analizi yapildi.

Bulgular: Evre, lenfovaskiler invazyon, perindral invazyon ve adjuvan tedavi alip almama durumu ile sagkalim arasinda
anlamliiliski saptandi. HUAC degeri dislk olan erkek ve kadin hastalarin sagkalimlari hem nivariate hem de multivariate
analizde anlamli olarak kot tesbit edildi.

Sonug: Calismamizda erken evre mide kanserli hastalarda operasyon 6ncesi HUAC olcimiiniin sagkalim ile bagimsiz
olarak iliskisini gosterdik. iskelet kas dansitesi diisiik olan hastalarda sagkalimlar anlamli olarak diisiik saptandi.

Anahtar kelimeler: Mide kanseri; sarkopeni; iskelet kas dansitesi.

Abstract

Aim: Skeletal muscle wasting is closely correlated with the prognosis of patients diagnosed with gastric cancer. In our
study, we aimed to investigate the effect of measuring skeletal muscle density with computed tomography on survival.
Materials and Methods: A total of 62 patients were included in the study. Skeletal muscle density (HUAC) was measured.
Univariate and multivaritecox regression analyzes were performed to determine the factors affecting survival.

Results: A significant correlation was found between survival and stage, lymphovascular invasion, perineuralinvasion,
and whether or not to receive adjuvant therapy. The survival of male and female patients with low HUAC values was
significantly worse in both univariate and multivariate analysis.

Conclusion: In our study, we demonstrated the independent association of preoperative HUAC measurement with survival in patients
with early stage gastric cancer. Survival rates were found to be significantly lower in patients with low skeletal muscle density.

Keywords: Gastric cancer; sarcopenia; skeletal muscle density.
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Giris

Mide kanseri en sik gorilen kanserler arasinda 4. Sirada yer
alirken , kanserden 6lim nedenleri arasinda ise 2. Sirada yer
almaktadir [1]. Erken mide kanseri cerrahi rezeksiyon ile kir
olabilir[2]. Ancak erken evre mide kanseri cogunlukla asemp-
tomatik seyrettigi icin tanida gecikmeler yasanmakta ve ne
yazikki hastalarin yarisi tani aninda inoperabl veya metastatik
asamada
ragmen prognoz hala kéttdir[3]. Mide kanserinde sagkalimi
belirleyen en 6nemli faktdr hastaligin evresidir. Ancak ayni
evredeki hastalarda bile sagkalimlar arasinda farkliliklar tesbit
edilmistir. Bu nedenle baska 6nemli prognostik faktorlerin be-
lirlenmesine ihtiyac vardir.

tani almaktadirlar. Tani ve tedavideki gelismelere

Mide kanserli hastalarda ¢ok sik malnutrisyon gelismektedir.
Hastalarin cogunda erken doyma ve istah azalmasi, yetersiz be-
sin alimiyla sonuglanmaktadir [4]. Erken evre mide kanserinde
ise cerrahi, mide kapasitesini azalttig icin besin alimi azalmakta
ve bunun sonucu olarak hasta kilo kaybetmektedir. Kilo kaybi
kanser kaseksinin en belirgin 6zelligidir. Bircok farkh timor
kanser kaseksisine neden olmaktadir. Kanser hastalarinda kilo
kaybinin en 6nemli nedenlerinden birisi gida aliminda azalma
ve istah kaybidir. Kanser hastalarinda klinik bulgu varliginda ka-
seksi sendromu distiniilmeli ve erken tedavi edilmelidir.

Sarkopeni iskelet kas kitlesinin ve giicliniin azalmasi olarak ta-
nimlanir. Sarkopeni gelismesinde yas, inaktivite, inflamatuar
hastaliklar ve timor yiki gibi bir cok faktor rol oynamaktadir
[5]. Sarkopeninin mide kanseri gibi bir cok kanserde 6nemli
prognostik faktor oldugu tesbit edilmistir [6]. Biz bu retrospek-
tif calismada opere olmus erken evre mide kanseri hastalarin-
da CT bazli iskelet kas 6lcim ile elde edilen modelin (HUAC)
sagkalim Gzerine etkisini arastirdik.

Gereg ve Yontem

Bu retrospektif calismada 2014-2020 tarihleri arasinda kuratif
amacli opere edilen 100 mide kanserli hasta tarandi. Bazal
BT’ si olmayan hastalar ¢alisma disi birakildi. Toplam 62 has-
ta calismaya dahil edildi. Hastalarin operasyon oncesi BT’ leri
degerlendirildi. Hastalarin klinikopatolojik bilgileri bilgisayar
kayitlarindan ve hasta dosyalarindan elde edildi.

Bu calismaicin Ankara Diskapi Yildinm Beyazit Egitim ve Aras-
tirmasi hastanesi etik kurulundan onay alinmistir.

Operasyon 6ncesi abdomen BT sonuclariyla psoas kas kitle ve
dansite olctimleri yapildi. Cinsiyete 6zel olarak degerlendirilen
Hounsfield Unite Ortalama Hesaplamasi (HUAC) sonucu elde
edilen degerlerin en alt %25’ lik bolimiinde yer alanlar sarko-
penik olarak degerlendirildi. HUAC Operasyon éncesi cekilen
BT’ de L3 vertebra diizeyindeki her iki psoas kasinin kas dan-
sitesi ve yagl infiltrasyon durumu analiz edilerek elde edilen
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bir 6lcimdiir [7]. Sag ve sol psoas kasl icin ayri ayri hounsfield
tinite bulunmasi ve toplam psoas kas alani ile HUAC degeri
hesaplandi. Kadin hastalarda HUAC cut-off degeri 17.37 olarak
kabul edilirken, erkek hastalarda 21.6 olarak alind.

istatistiksel analiz

istatistik analizi SPSS 22.0 kullanilarak yapildi. Prognostik fak-
torler Univariate ve multivariate cox regresyon analizi ile ya-
pildi. Univariate analizde anlamli saptanan faktérler ile mul-
tivariate analiz yapildi. Hastaliksiz sagkalim (EFS) ve genel
sagkalimda (OS) zaman- olay analizi icin kaplan-meier analizi
kullanildi. Genel sagkalim, tani anindan 6liime kadar gecen
slire veya son visit tarihi olarak tanimlandi. P deger <0.05 ise
istatistiksel olarak anlamli kabul edildi.

Bulgular

Merkezimizde toplam 100 hasta incelendi, ancak 62 hastanin ve-
rileri tam oldugu icin calismaya 62 hasta dahil edildi. Kalan hasta-
larin tani anindaki bazal BT leri hastanemizde yapilmamisti.

Median izlem 24 ay (3-78 ay) idi. Takip sirasinda 39 (%30.9) has-
tada nuks gelisti. 43 (%67.2) hasta oldi. Median sagkalim 25
aydi. Median yas 63 (38-87) idi. 47 hasta erkek idi. 26 hasta evre
1-2 iken, 38 hasta evre 3 idi. 41 (%67.2) hastanin timor capi 5
cm ve alti, 5 cm istl hasta sayisi 20 (37.8) idi. 35 (%54.7) hastada
lenfovaskdiler invazyon vardi, 29 (%45.3) hastada lenfovaskdler
invazyon yoktu. 37 (%57.8) hastada perindral invazyon vardi, 27
(%42.2) hastada perindral invazyon yoktu. 50 (%78.1) hastaya
adjuvan kemoterapi verildi, 14 (%21.9)hastanin adjuvan kemo-
terapi ihtiyaci olmamasi nedeniyle verilmedi (Tablo 1).
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Univaiate analizde kadin vs erkek hastalar arasinda (p=0.587),

65 yas alti ve 65 yas Ustu hastalar arasinda (p=0.489), grade
1-2 vs grade 3 hastalar arasinda (p=0.262) OS’ da istatistiki ola-
rak anlamli farklilik tesbit edilmedi. Evre 1-2 vs evre 3 hastalar
arasinda (p=0.000), lenfovaskdler invazyon olan vs olmayan
hastalar arasinda (p=0.003), perindral invazyon olan vs olma-
yan hastalar arsinda (p=0.007), adjuvan tedavi alan vs almayan
hastalara arasinda (p=0.013), OS da anlamli olarak fark sap-
tandi. HUAC 21.6 alti olan 12 hastadan 11 hasta exitus oldu.
21.6 nin Ustlinde olan 35 erkek hastadan 21 hasta exitus oldu.
21.6 olan hastlarda median sagkalim 13 ay iken, 21.6 Ustl olan
hastalarda median sagkalim 37 ay idi. Erkek hastalarda huac
genel sagkalimda belirgin olarak anlamli farklilik saptandi
(P=0.011) (Figure 1). Bayan hastalarda HUAC 17.37'nin altinda
olan 4 hastadan 3G 6ldi. HUAC degeri 17.37'nin Ustiinde olan
13 hastadan 8 hasta 6ldi. HUAC degeri duisiik bayan hastalar-
da median sagkalim 12 ay iken, yiiksek olan hastalarda medi-
an sagkalim 40 ay olarak tesbit edildi. Bayan hastalarda HUAC
degeri disuk ve yiksek hastalarda genel sagkalim istatistik-
sel olarak anlamli saptandi (P=0.027) (Figiire 2). Multivariate
analiz yapildiginda adjuvan tedavi alan vs almayan hastalar
(p=0.023) ve bayan hastalar icin HUAC (p=0.049) degeri OS
icin anlamli olarak saptandi. Her iki psoas kas dansitesi yiik-
sek olan bayan ve erkek hastalarda genel sagkalimlar anlamli
olarak iyi saptandi. HUAC degeri bayan ve erkek hastalar icin
bagimsiz bir prognostik faktor olarak saptandi.
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Figure 1: Erkek hastalarda HUAC degerinin sagkalim egrisi
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Figure 2: Kadin hastalarda HUAC degerinin sagkalim egrisi
Tartisma

Biz bu retrospektif tek merkezli calismada opere olmus erken
evre mide kanserli hastalarda disuk kas dansitesinin genel sag-
kalim tizerine olumsuz etkisi oldugunu tesbit ettik. HUAC spinal
kas kitlesinin ve yag infiltrasyonunun hastaya 6zel bir 6lcima-
dir ve hastanin sarkopeni derecesini yansitir. HUAC 6l¢cim ko-
lay tekrarlanabilir ve 6l¢cimii yanlizca birkag saniye stirmektedir.

Sarkopeni, ilerleyici iskelet kas kitlesi ve kuvvet kaybiyla karak-
terize kompleks bir sendromdur. Sarkopeninin rektum, karaci-
ger, 6zofagus, mide veya bobrek kanserli hastalarin prognozu
Uzerinde olumsuz bir etkiye sahip oldugu bilinmektedir [8-10].
Sarkopeni cerrahi ve medikal tedavilerde basarisizliga neden
olabilmektedir. Mide kanserli hastalarda sarkopeninin erken
tesbit edilmesi ve tedavi edilmesi cerrahi ve medikal tedavi
basarisini artiracak, mortalite ve morbitide oranlarinin azalma-
sini saglayacaktir. Bu nedenle klinisyenlerin sarkopeniyi erken
tesbit etmeleri ve tedavi etmeleri gerekmektedir.

Abdominal BT ile 6lgulen kas kitlesinin total kas kitlesiyle ilis-
kili oldugu gosterilmistir [7, 11]. BT sarkopeni degerlendirmesi
icin kullanilabilecek uygun bir yontemdir. Total ve yagsiz kas
kitlesini klicik bir hata marji ile degerlendirebilmesi ve kas
katlesi icerisindeki kiiguk degisiklere cok daha duyarl olmasi
nedeniyle de kullanislidir. Ayrica preoperatif olarak tim mide
kanserli hastalarda evreleme amacl BT goriintiilemesi yapildi-
gindan ek bir maliyete neden olmamaktadir.

Kanserli hastalarda iskelet kas dansite 6lcimiinin (HUACQ) ,
kisa donem sonuclari lizerine etkisi bir cok arastirmaci tara-
findan dogrulanmistir. Bizim calismamizda da hem Univariate
hem de multivariate analizde diisiik kas dansitesine sahip ka-
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SAHINLI ve ark.
I Erken mide kanserinde kas dansitesinin sagkalima etkisi

din ve erkek hastalarda sagkalim anlamli olarak disiik tesbit
edildi. Pérez Camargo DA ve ark. tarafindan %39.5" ini mide
kanseri olan hastalarin olusturdugu 628 gastrointestinal ma-
ligniteli hastada yapilan ¢alismada sarkopenili hastalarin, sar-
kopeni olmayan hastalarla karsilastirildiginda énemli bir sag-
kalim dezavantaji gosterdigi izlenmistir [12].

Galismamizin limitasyonlari; hasta sayisinin az olmasi ve tek
merkezli bir calisma olmasidir.

Sonug bu calismada erken evre mide kanserli hastalarda ope-
rasyon oncesi HUAC 6l¢cimuiniin sagkalim ile bagimsiz olarak
iliskisini gosterdik. Erken evre mide kanserli hastalarda hem
kadinlarda hem de erkeklerde disiik kas dansitesinin varligi
kot sagkalimi predikte eden 6nemli bir faktor olarak bulun-
du. HUAC 6l¢iimu ile sarkopeninin tesbit edilmesi basit, ucuz
ve kolay bir ydntemdir. Bu yontem ile sarkopeninin erken tes-
bit edilmesi ve tedavi edilmesi mide kanserli hastalarin yasam

kalitesini ve yasam suresini artiracaktir.
Cikar catismasi/finansal destek beyani

Bu yazidaki hicbir yazarin herhangi bir ¢ikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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The relationship between red cell distribution width and resistant
hypertension

Kirmizi hiicre dagilim genisligi ile direncli hipertansiyon arasindaki iliski
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Abstract

Aim: Erythrocyte distribution width (RDW) is known to be associated with cardiovascular diseases. Patients with resistant
hypertension (RHT) have a higher risk of cardiovascular events. In this study, we aimed to evaluate the relationship
between RDW and resistant hypertension.

Material and Methods: A total of 157 patients, 69 (43%) of them being resistant hyperten-sion, who had 24-hour
ambulatory blood pressure measurement (ABPM) were included in this study. RDW and other laboratory parameters were
measured after ABPM.

Results: The average age in the study population was 57 + 11, and 77% (121) of the patients were female. Patients were
divided into two groups as controlled and RHT. The RDW was significantly higher in the RHT group (14.8+1.4) compared
to the CHT group (14.1£1.2); (p=0,02). RDW by multivariable logistic regression analysis (odds ratio [OR]: 1.684, 95%
confidence Interval [Cl]: 1.250-2.201 p <0.001), diabetes mellitus (OR: 3.459, 95% Cl: 1.095-10.930 p = 0.035) and Body Mass
Index (BMI) (OR: 1.085, 95% Cl: 1.013-1.163 p = 0.02) was found to be an independent predictor of RHT. In the ROC analysis
performed of RDW in predicting RHT, the optimal predictive value for RDW was % 14.65 with 62.5% sensitivity and 65.2%
specificity. RDW's Area Under Curve (AUC) value was 0.63 (95%Cl: 0.551-0.726).

Conclusion: RDW, which was found to be associated with high mortality in cardiovascular diseases, was significantly
higher in the RHT patient group compared to the CHT patient group, and RDW was found to be an independent predictor
of resistant hypertension.

Keywords: Red blood cell width; hypertension; resistant hypertension; controlled hyperten-sion; ambulatory blood

pressure measurement
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Amag:Eritrosit dagihm genisliginin (RDW) kardiyovaskdler hastaliklarlailiskili oldugu bilinmektedir. Direncli hipertansiyonu
(DHT) olan hastalarda kardiyovaskiiler olay riski daha yiksektir. Bu calismada RDW ile direncli hipertansiyon arasindaki
iliskiyi degerlendirmeyi amacladik.

Gereg ve Yontemler: Bu calismaya 24 saatlikambulatuar kan basinci 6lciimii (AKBO) yapilan 69 (%43) direncli hipertansiyon
olmak iizere toplam 157 hasta dahil edildi. AK-BO'den sonra RDW ve diger laboratuvar parametreleri 6lctildi.

Bulgular: Calisma populasyonundaki ortalama yas 57 + 11 idi ve hastalarin %77'si (121) kadindi. Hastalar kontrolli HT
(KHT) ve DHT olarak iki gruba ayrildi. RDW, KHT grubuna (14.1£1.2) kiyasla DHT grubunda (14.8+1.4) anlamli olarak daha
yuksekti; (p=0,002). Cok degiskenli lojistik regresyon analizi ile RDW (olasilik orani [OR]: 1.684, %95 Giiven Araligi [GA]:
1.250-2.201 p <0.001), diabetes mellitus (OR: 3.459, %95 GA: 1.095-10.930 p = 0.035) ve Viicut Kitle indeksi (VKI) (OR: 1.085,
%95 GA: 1.013-1.163 p = 0.02), RHT'nin bagimsiz bir belirleyicisi olarak bulundu. RDW'nin RHT'yi 6ngérmede yaptigimiz
ROC ana-lizinde, RDW icin optimal prediktif deger %62,5 duyarllik ve %65,2 6zgiilliik ile %14.65 idi. RDW'nin Egri Altindaki
Alan (AUC) degeri 0,63 (%95Cl: 0,551-0,726) idi.

Sonug: Kardiyovaskuler hastaliklarda ylksek mortalite ile iligkili bulunan RDW, DHT hasta grubunda KHT hasta grubuna
gore anlamli olarak daha yiiksek bulundu ve RDW direncli hipertansiyonun bagimsiz bir dngoérduriiciisi olarak bulundu.

Anahtar Kelimeler: Kirmizi kan hiicresi genisligi; hipertansiyon; direncli hipertansiyon; kontrolll hipertansiyon; ayaktan

kan basinci 6lcimi

Introduction

Resistant hypertension is defined as inability to control blood
pressure with 3 or more drugs despite appropriate lifestyle
changes and optimal medical treatment or reaching the target
blood pressure with 4 or more drugs [1,2]. Although the exact
prevalence of resistant hyper-tension (RHT) is not known,
it is estimated that this rate is <10% in treated hypertensive
patients [3]. Risk factors for resistant hypertension include
advanced age, obesity, chronic kidney disease, black race, and
diabetes mellitus [4]. Adverse cardiovascular events are more
common in patients with resistant hypertension than patients
with controlled hypertension [5].

The red cell distribution width (RDW) is an index that is
examinedinthecompleteblood countshowingthedistribution
of the size of the circulating erythrocytes. The erythrocyte
distribution width is used in the diagnosis of anemia, and its
increase is observed in hemolysis and production disorders of
erythrocytes [6]. Erythrocyte distribution height is observed
not only in hematological diseases, but also as a result of
chronic inflammation and ineffective erythropoiesis due to
activation of the neurohumoral system [7-9].

Studies have reported that high RDW is associated with
cardiovascular diseases, and the RDW level is also high in
hypertensive and prehypertensive patients [10]. Although
the RDW level has been evaluated in different hypertensive
patient groups, there are no studies evaluating the RDW

level in patients with resistant hypertension. So, we aimed to
examine the relationship between resistant hypertension and
RDW in patients with essential hypertension in this study.

Material and Methods
Study population

Patients who applied to the cardiology outpatient clinic and
had 24-hour ambulatory blood pressure measurement (ABP)
were included in the study. Those with secondary HT, heart
failure, coronary artery disease, moderate and severe valvular
heart disease, peripheral artery disease, stroke, chronic renal
failure, liver disease, hematological diseases, clinical evidence
of infection and thyroid function tests were not included in
the study group. After the above-mentioned exclusion criteria,
a total of 157 patients were included in the study, 69 (44%)
of them being resistant HT and 88 (56%) being controlled
HT according to ABPM. The study was approved by the local
institutional ethics committee. Our study protocol complies
with the Helsinki Declaration.

Ambulatory Blood Pressure Measurement

For 24-hour ABP, with a commercially approved, non-invasive
device (Schiller BR-102 plus, Germany), 15-minute intervals
during the day (from 6:00 to 22:00) and at night, (from 22:00 to
06:00) measurements were made at 30-minute intervals. The
cuff was attached to the pa-tient's passive arm. All patients
were instructed to continue their daily activities during
ABS, avoid excessive exercise, and remain still during the
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measurement. The sleeping and waking times of the patients
were recorded according to their own reports. Computer
software was used during the analysis of the records. Patients
whose blood pressure (BP) measurement failed 20% or more
were excluded from the study. For each patient, the 24-hour
ABP mean value was calculated according to the hourly
averages of daytime and nighttime SBP and DBP.

Including appropriate lifestyle changes, at least one of which
is a diuretic, an angiotensin con-verting enzyme inhibitor
(ACEIl), or angiotensin receptor blocker (ARB) and a long-
acting calcium channel blocker are also given to target blood
pressure with 3 or more drugs at the maximum tolerable dose.
Failure to reach (systolic blood pressure <140 mmHg and / or
dias-tolic blood pressure <90 mmHg) or reaching the target
blood pressure value with at least 4 drugs was defined as
Resistant Hypertension [1,2].

Laboratory Evaluation

Blood samples were taken from an antecubital vein by
atraumatic venipuncture after 12 hours of fasting. Biochemical
parameters such as serum total cholesterol, low density
lipoprotein-cholesterol, high density lipoprotein-cholesterol,
triglycerides, glucose, and creatinine were measured in abbott
ARCHITECT ¢8000 device. Hemoglobin (Hb), RDW and white
blood cell (WBC) counts were performed on the MINDRAY BC-
6800 automatic blood count device.

Statistical Analysis

Continuous variables were given as meantstandard deviations
(SD or as median (interquartil range (IQR)). The Kolmogorov-
Smirnov test was used to determine the distribution of the
data. Category variables were expressed as percentages.
Continuous variables were compared to the student-t test if
they were distributed normally, otherwise compared to the
Mann Whitney U test. Categorical variables were compared
to the chi-square test or the Fisher exact test. In order to
determine the effect of RDW on resistant hypertension,
multivariate logistic regression analysis was performed by
adjusting with age, gender, DM, BM, total cholesterol, and
creatinine A p value of < 0.05 was considered statistically
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significant for all statistical analyses. Receiver operating
characteristic (ROC) curve analysis was performed to obtain
area under curve (AUC) of the RDW for predicting RH. Analysis
of the data was done using SPSS-24(Statistical Package for
Social Science for Windows).

Results

The average age in the study population was 57 + 11, and 121
(77%) of the patients were followed by female gender. The
patients were divided into two groups as controlled (n = 88)
and resistant hypertension (n = 69). The clinical, laboratory and
demographic characteristics of the patients were compared in
Table 1. The average 24-hour systolic blood pressure was 141
mmHg (140-146) in the RHT group, 122 mmHg (118-125) in the
CHT group, the average 24-hour diastolic blood pressure was
89 mmHg (84-93) in the RHT group and 78 mmHg (74-81) in
the CHT group The ratio of patients with RDW level, BMI value
and DM was significantly higher in the RHT group compared
to the CHT group (p = 0.02, p = 0.005, p = 0.001, respectively).

RDW by multivariable logistic regression analysis (odds ratio [OR]:
1.684, 95% confidence Interval [CI]: 1.250-2.201 p <0.001), diabetes
mellitus (OR: 3.459, 95% Cl: 1.095-10.930 p = 0.035) and Body Mass
Index (BMI) (OR: 1.085, 95% Cl: 1.013-1.163 p = 0.02) was found to
be an independent predictor of resistant hypertension (Table 2).In
the ROC analysis per-formed of RDW in predicting RHT, the optimal
predictive value for RDW was % 14.65 with 62.5% sensitivity and
65.2% specificity. RDW's Area Under Curve (AUC) value was 0.63
(95%Cl: 0.551-0.726) (Figure 1 and Table 3).

Figure 1: ROC gurye analvsis for RDW level to predict resistant hvpertension with 65.2%

sensitivity and 62.5% specificity,
ROC Curve

Sensitivity

AUC:0,639
cl: [0,551-0,726)
]/ P=0,003

I T T T
08 02 04 05 08 10

1 - Specificity



53
VanN

BiGE et al.
RDW and resistant hypertension




VAEN

TJCL Volume 13 Number 1 p: 81-86

Discussion

According to the results of our study, RDW level was found to
be significantly higher in the RHT group compared to the CHT
group. In multivariable logistic regression analysis, RDW level
was monitored as an independent predictor of RHT.

RHT is associated with an increased risk of major adverse
cardiovascular events and death. Studies have reported
that cardiovascular diseases such as myocardial infarction,
congestive heart failure and stroke are more common in RHT
patients [11]. In prospective studies com-paring RHT and
HRT, it was found that the frequency of cardiovascular events
was nearly twice as high [12-15]. Risk factors for RHT include
advanced age, obesity, chronic kidney disease, black race, and
diabetes mellitus [4]. In previous studies, MPV values, which
are among the hemogram parameters, have been shown to
predict adverse cardiovascular events in RHT patients [16]. In
our study, the rate of diabetic patients (p = 0.01) and BMI (p
= 0.05) were higher in the RHT group. Again, in multivariable
regression analysis, BMI and DM re-sistant hypertension were
found to be independent predictors.

The erythrocyte distribution width is a parameter showing
the distribution of the size of erythrocytes and is analysed
in routine complete blood count. During inflammation,
inflammatory cytokines suppress erythrocyte maturation
and increase erythrocyte heterogeneity by causing juvenile
erythrocyte entry into the circulation [7-9]. Lippi et al. showed
that RDW is associated with inflammatory markers hs-CRP and
erythrocyte sedimentation rate [17]. It has been suggested
that the possible mechanism of the relationship between
RDW, which is considered an inflammatory marker, and
cardiovascular diseases, is chronic inflammation [18].

Studies have shown that RDW level increases like other
inflammatory markersinacute myo-cardialinfarction, coronary
artery disease, and heart failure [19-23]. The erythrocyte
distribu-tion width is a strong and independent predictor
of mortality in cardiovascular diseases [24]. Oxidative stress
has been shown to play an important role in the increase of
RDW in patients with cardiovascular disease. Oxidative stress
increases the RDW level by causing endothelial dysfunction
and changesin the skeletal structure of the cell [25]. TonelliM et
al. found that high RDW levels were independently associated
with cardiovascular events and mortality in patients with HT
[26]. Tanindi et al. found higher RDW levels in prehypertensive
and hyper-tensive patients than healthy individuals. They
mentioned 2 possible mechanisms for RDW height. The first
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of these was the activation of the renin angiotensin system
in which angio-tensin Il caused increased erythropoietin
and early proliferation of erythroid progenitors. The second
mechanism is that the activation of the adrenergic system
increases the activation of the sympathetic nervous system,
and this increases the RDW level by causing an increase in
erythropoietin production [10]. In a different study, it was
observed that RDW was higher in the patient group with non-
dipper pattern in patients with hypertension compared to the
patient group with dipper pattern [27]. In our study, it was
found that the RDW level was higher in the RHT group and
that the RDW level in the hypertensive patient population was
an independent predictor of resistant hypertension.

The high RDW value in hypertension patients can be used
as an early warning system in iden-tifying RHT patients.
Early detection and treatment of RHT can reduce the risk of
cardiovas-cular events. In our study, we determined that
patients with a RDW of less than % 14.65 would have RHT with
62,5% specificity and 65,2 % sensitivity

Conclusion: RDW, which was found to be associated with
high mortality in cardiovascular diseases, was significantly
higher in the RHT patient group compared to the CHT patient
group, and RDW was found to be an independent predictor of
resistant hypertension.
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1 Original Article

Identification of risk factors for ileus after orthopedic surgery: A
comparative study

Ortopedik cerrahiler sonrasi gériilen ileus icin risk faktérlerinin
arastirilmasi: Karsilastirilmali calisma

Murathan ERKENT'E Emre KARAKAYA'D, Elifcan HABERAL? 0, Ekin Kaya SIMSEK® Bahtiyar HABERAL*{
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ABSTRACT
Aim: To examine the risk factors for postoperative ileus (POI) encountered after orthopedic surgery.

Material and Methods: A total of 53 patients who were operated on by orthopedics clinic and consulted to general
surgery department during the postoperative period. . Considering the etiology of the consultation, the patients were
divided into two groups: ileus (n: 34) and non-ileus (n: 19).

Results: The median age of the patients in the ileus group was 75.5 (26-95). Hypertension (HT) was the most common
comorbid disease in patients in the ileus group (p=.001). Combined anesthesia was frequently preferred in the ileus group
(p=.022). Lower extremity surgeries were performed more frequently in the ileus group (p=.007). The length of hospital
stay was higher in the ileus group (p=.040). In terms of complications, according to the Clavien Dindo classification, grade
3b was more common in the ileus group (p=.039). As a result of the binary regression analysis performed to determine the
risk factors for ileus; age (odds ratio (OR) ) = 1.034,; 95% Cl (1.004-1.065); p=.027), day 5 consultation ( (OR) = 0.073; 95% Cl
(0.014-0.368); p=.002), and HT ( (OR) = 7.042; 95% Cl (2.017-24.589); p=.002).

Conclusion: If lower extremity surgery is to be performed, geriatric and HT patients should be alert for ileus.
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(n:19) olarak 2 gruba ayrildi.

%95 GA (2.017-24.589); p =0,002) olarak hesaplandi.

Introduction

Postoperative ileus (POI) can be roughly defined as slowing or
stopping gastrointestinal motility. POl can be complicated or
non-complicated. If the ileus persists for less than three days,
it is considered non-complicated, and if intestinal motility is
inhibited for more than three days, it is considered complicated
ileus.[1] It can cause various uncomfortable symptoms in
patients such as nausea, vomiting, bloating, and abdominal
pain. While POl is mainly seen after major abdominal surgery,
it can also be seen after orthopedic surgery. Mainly because
of the development of the health system, the fact that elderly
patients can be operated on today causes us to encounter POI
more frequently in these patient groups. It has been shown in
some studies that it can be seen in the range of 0.3%-5.6% [1-4].

Colonic dysfunction has been identified as an essential risk
factor for POI. Especially in the geriatric patient group, POI
can seriously increase the length of stay and morbidity after
surgeries performed because of severe slowing of bowel
motility due to colonic dysfunction. In this context, laxatives or
prokinetic drugs are given, although this has not been proven
as a treatment in clinical use. However, if some potential risk
factors for POl can be identified preoperatively in patients
undergoing orthopedic surgery, and if some precautions and
treatments for constipation can be given before surgery, it
can be thought that the incidence of POl may decrease after
orthopedic surgery. Therefore, our study investigated the risk
factors for POI after orthopedic surgery.
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Amag: Ortopedik cerrahi sonrasi karsilasilabilen post operatif ileusun risk faktorlerini incelemek.

Gereg ve Yontemler: Ortopedi klinigi tarafindan ameliyat edilen ve ameliyat sonrasi dénemde genel cerrahi bolimine
konsiilte edilen toplam 53 hasta ¢alismaya dahil edildi. Konsiiltasyonun etiyolojisine gore hastalar ileus (n:34) ve ileus disi

Bulgular: ileus grubundaki hastalarin ortanca yasi 75,5 (26-95) idi. ileus grubundaki hastalarda en sik eslik eden hastalik
hipertansiyon olarak saptandi (HT) (p=.001). ileus grubunda kombine anestezi siklikla tercih edilmis idi, (p=.022). Alt
ekstremite cerrahileri ileus grubunda daha sik yapilmisti (p=.007). Hastanede kalis siiresi ileus grubunda daha yiksek
bulundu (p=.040). Clavien dindo siniflamasina gére komplikasyonlar acisindan ileus grubunda grade 3b daha sikti
(p=.039). ileus icin risk faktérlerini belirlemek icin yapilan ikili regresyon analizi sonucunda; yas (odss orani (OR) ) = 1.034,;
%95 GA (1.004-1.065); p=.027), 5. giin konsiiltasyonu ( (OR) = 0.073; %95 GA (0.014-0.368); p=.002) ve HT ( (OR) = 7.042;

Sonug: Alt ekstremite cerrahisi yapilacaksa geriatrik ve HT olan hastalar da ileus agisindan hazirhkli olunmalidir.

Anahtar Kelimeler: ileus, postoperatif zaman, ortopedik cerrahi

Material and Methods

Among the 5462 patients operated on by the orthopedics
clinic between 2015 and 2020, 53 patients who have consulted
the general surgery department during the postoperative
period were retrospectively scanned and included in the study.
Considering the etiology of the consultation, the patients
were divided into two groups: ileus (n: 34) and non-ileus (n:
19). In terms of demographic data of the patients, orthopedic
surgical procedures applied, co-morbidities, ASA scores, type
of anesthesia used, previous abdominal surgery history, length
of hospitalization, day of hospitalization consulted, additional
invasive or noninvasive procedures performed,and complications
with Clavien- Dindo scores were compared between groups.

This study was approved by the local ethics committee and
procedures were carried out in accordance with the 2013
Helsinki Declaration. Informed consents were obtained from
all participants.

Statistical analysis

The Statistical Package for the Social Sciences for Windows
version 24 software (IBM Corporation, Armonk, NY, USA) was
used for statistical analysis purposes during the evaluation of
the study results.

Descriptive statistics were expressed as numbers and
percentages for categorical variables and mean * standard
deviation values for quantitative variables if the data were
suitable for normal distribution or median values if they were
not suitable for normal distribution, respectively. The normality



distribution of the data was evaluated using the Shapiro-Wilk
test. In comparing quantitative measurements according to
sociodemographic characteristics and study groups, the Mann
Whitney-U test was used for evaluating two independent
groups with data non-suitable for normal distribution. The
comparison of proportions according to a study group and
the evaluation of correlations were conducted using the chi-
square test or Fisher's exact test.

Receiver-operating characteristic (ROC) curve analysis was
performed to determine cutoff values for consultation time
and age for ileus. Binary logistic regression analysis was
performed to evaluate risk factors that may result in POIL.
During analysis, P < .05 was considered statistically significant.

Results

Atotal of 53 patients who were operated on by the orthopedics
clinic between 2015 and 2020 and who were consulted by the
general surgery department during the postoperative period
were retrospectively scanned and included in the study.
Of the patients, 64.1% (n: 34) were consulted for ileus, and
35.8% (n: 19) for reasons other than ileus. When we look at all
orthopedic surgeries (n: 5462/34), we calculated the POI rate
as 0.62%. The median age of the patients in the ileus group
was 75.5 (26-95), while the non-ileus group was younger (70
(25-100), p=.041). While the ileus group was predominantly
female (58.8%), the non-ileus group was mostly male (57.9%),
p=.242). Demographic data and clinical results of the 53
patients included in the study are summarized in Table 1.

The most common comorbidity in patients was hypertension,
which was more common in the ileus group (76.5%-31.6%,
respectively, p=.001). Additionally, coronary artery disease
was more common in the ileus group (23.5% p=.002). In both
groups, patients were most frequently evaluated as ASA 2 in the
preoperative evaluation (44.1%-47.4%, respectively, p=.093).
While combined anesthesia was commonly preferred in the
ileus group, general anesthesia was used more frequently
in the non-ileus group (58.8%-57.9%, respectively, p=.022).
There was a history of previous surgery in both groups, but
it was found that this situation did not differ between the
groups in terms of ileus (35.3%-47.4%, respectively, p=.389).In
the ileus group, the median consultation time was 3 days, and
in the non-ileus group, this time was determined as ten days
(p=<.001). In the non-ileus group, the most common reason
for consultation was acute cholecystitis (52.6%), followed
by abdominal pain due to urinary tract infection (26.3%).
ROC analysis was performed to find a cut-off value for ileus

A~
>

ERKENT et al.
I lleus after orthopedic surgeries

for consultation time. The ROC analysis curve revealed that
consultation time was distinctive for ileus (p=.000). The area
under the ROC curve (AUC) was found to be 0.825. This value
indicates a high level of distinctiveness. The 95% confidence
interval (Cl) for the AUC was 0.701-0.949. Accordingly, the
cut-off value separating the ileus group from the non-ileus
group as consultation timing was found on the 5th day, the
sensitivity was 89.5%, and the specificity was 63%.

Considering the surgeries performed, it is seen that lower
extremity surgeries were performed more frequently in the
ileus group (p=.007). The length of hospital stay was higher
in the ileus group (respectively, 13-7, p=.040). In terms of
complications, grade 1 was more common in the non-ileus
group compared to the ileus group according to the Clavien
(29.4%-52.6%, p=.039).
grade 3b was more common in the ileus group (respectively,

Dindo classification In contrast,
26.5%-10.5%, p=.039). Because the binary regression analysis
was performed to determine the risk factors for ileus, age,
consultation time, and HT were significant. It was determined
that the other parameters examined were not determinative
as risk factors (such as gender, previous surgery history, other
comorbidities and anesthesia type, and preoperative ASA
score). Because of regression analysis, age (odds ratio (OR)) =
1.034, respectively, as risk factors for ileus; 95% Cl (1.004-1.065);
p=.027), day 5 consultation ( (OR) = 0.073; 95% Cl (0.014-0.368);
p=.002), and HT ( (OR) = 7.042; 95% Cl (2.017-24.589); p=.002).
Additionally, ROC analysis was performed to find a cut-off value
for ileus for age. The ROC analysis curve revealed that age was
discriminatory for ileus (p=.041). The area under the ROC curve
(AUC) was 0.67. This value indicates moderate discrimination.
The 95% confidence interval (Cl) for the AUC was 0.513-0.827.
Accordingly, the cut-off value that separates the ileus group
from the non-ileus group based on age was 71.5 years, the
sensitivity was 67.6%, and the specificity was 57.9%.

Discussion

POI can usually be detected after major abdominal surgeries.
This may increase the length of hospital stay, the development of
complications, morbidity, and ultimately the cost [5,6]. However,
POI can be seen not only after abdominal surgeries but also after
lower extremity surgeries [7]. In our study, we determined the risk
factors that will enable us to predict the POIs that can be seen
after orthopedic surgeries and take the necessary precautions.
According to our study, we had some significant results.

We encountered more ileus in those who had lower extremity
surgery and those who preferred combined anesthesia. As
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a result, patients with ileus are hospitalized more often and
experience more complications related to it. (According to
the Clavien Dindo classification, grade 3b was more common
in the ileus group). Additionally, after the age of 71.5, each 1
year increases the probability of ileus by 1.034 times, and we
found that the risk of ileus increases 7.042 times in patients
with HT. We think that the increase of HT in the risk of POl is a
coincidental situation rather than a pathophysiological effect.

If we look at the literature, it has been mentioned that opioid
use and advanced age in the pre-operative and post-operative
period may cause a slowdown on the gastrointestinal system [8].
Parvizi et al. also mentioned that especially regional anesthesia
poses a risk in terms of POl after orthopedic surgeries [9].
According to Cha YH et al,, they found a high rate (65%) of POI,
especially after lower extremity surgery. For this reason, they
mentioned that chewing gum can prevent POI [10]. However,
also studies found POI at a lower rate after orthopedic surgery
[9,11,12]. In our study, we found that POl was detected more
frequently in patients who preferred combined anesthesia and
in elderly patients. We found a lower rate of POl compared with
the literature [9,11,12]. We think that the reason for this is that
the use of opioids in patients undergoing combined anesthesia
adversely affects intestinal peristalsis. Similarly, slowdowns in
intestinal peristalsis due to advancing age in elderly patients
may explain the POl rates in our study.

In the literature, different complications such as pneumonia,
urinary tract infection and cholecystitis have been mentioned
after orthopedic surgical procedures [13,14]. In the group
that constituted the non-ileus group of our study, patients
were mostly consulted to us because of acute cholecystitis.
However, other complications may have seemed to be less
frequent because general surgery was not consulted directly.
In addition, when the complications related to POI in the
ileus group were evaluated according to the clavien dindo
classification, grade 3b was found to be high, which was also
considered as an important finding.

In different studies, some recommendations have been
made for preventing POI. These can be listed as supportive
treatments such as appropriate intravenous (i.v.) fluid
replacement, prevention of electrolyte imbalance, early
initiation of oral intake and mobilization, and administration
of prokinetic agents. In our clinic, we apply and recommend
such supportive treatments, especially in patients who have
undergone lower extremity surgery. In patients who we think
may pose a risk of POI, especially in immobile elderly patients
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who are planned for lower extremity surgery, we recommend
a diet 2, liquid-weighted pulp-free food and chewing gum, 2
days before the surgery and up to 1 week after the surgery.

There are some limitations of our study. There may have been
some bias regarding the study design, since it was primarily
a retrospective study and was selective in determining the
study groups. Additionally, the reason why our POI rate is
lower according to the literature is; We assume that among
the total surgeries performed, some POI patients with ileus
who were not consulted general surgery could be missed.
For this reason, we think that a multicenter study, which is
prospectively designed and subgroup surgeries are separated
in detail, will determine more clear and accurate results in
terms of POI after orthopedic surgery.

Conclusions

If lower extremity surgery is to be performed in geriatric,
HT and patients with CAD, they should be prepared for
ileus and it can be recommended to use laxatives that will
not cause electrolyte imbalance, liquid-weighted fiber-free
diet, prokinetic drug use and early mobilization to prevent
dysmolytis before and after surgery.
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1 Original Article

Assessment of asynchronies on pressure time product (PTP) in active
pediatric patients

Pediatrik aktif hastalarda asenkroninin basin¢ zaman (irtintine etkisinin
(PTP) degerlendirmesi
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ABSTRACT

Aim:To reveal the effect of synchronous or asynchronous patients on these values by examining the esophageal pressure
(Pes ), transpulmonary pressure (PL), and time-pressure-product (PTP) in active patients who are planned to be weaned
from the mechanical ventilator and can trigger their own respiration.

Material and Methods: Patients who are monitored on a mechanical ventilator and who can trigger their own respiration, and
who are planned to be separated from the mechanical ventilator in the near future, were taken and an esophageal catheter was
inserted, then the catheter filling volume was first optimized and then validated, and PL was started to be recorded by removing
Pes from the airway pressure. With the recording devices on the ventilator, the mechanical ventilation parameters of the patients
were recorded as both monitoring values and waveforms. Then, the mechanical ventilation settings were rearranged by the
clinician at the bedside with reference to the esophageal waveform. Then, the waveforms of these patients have examined on
the Matlab E2019a (Mathworks, USA) software, and each breath was marked as synchronous-asynchronous and the asynchrony
index (Al) was calculated. Accordingly, the asynchronous and synchronous periods of the patient were defined, and the values
of APes, APL, PTP-Pes, PTP-PL, PTP-Pes-minutes, PTP-PL-minutes between the synchronous and asynchronous periods of the
same patient were calculated on Matlab software, and synchronous and The changes in these values between asynchronous
periods were analyzed with the SPSS statistical program. After examining the distribution of the variables by visual and analytical
methods (Shapiro-Wilk), the statistical difference between the groups was examined.

Results: When the synchronous and asynchronous periods of all patients were compared, the following differences were
found between the synchronous and asynchronous groups in favor of the synchronous group. APes [3.6 (2.9-4.2)] cmH20,
APL [3.1 (2.5-4lcmH20, APTP-Peso [3.6 (2.8-4.6)) lcmH20*s, APTP-PL [5.1 (3.6-7.7)lcmH20%*s, APTP-Peso/min [1.8 (1.3-2.5)]
cmH20*min, APTP-PL/min [1.3 (0.4-2.3)lcmH20*min.

Conclusion: It has also been shown by statistical analyzes that the synchronization of active patients who are planned
to be weaned from mechanical ventilator and who can trigger their own respiration causes a decrease in the values of
APeso, APtranspulmonary, PTP-Peso, PTP-Ptranspulmonary, PTP-Peso-minute, PTP-Ptranspulmonary-minute. When this
information about synchronization is correlated with the literature, Pes monitoring in patients and synchronization of
patients prevent mechanical ventilation-related lung damage that may occur in these patients, and thus the duration of
hospital stay due to asynchrony, failure to wean from the ventilator, and the consequences that may occur. It may be a
method that can be useful in reducing mortality and morbidity.

Keywords: esophageal pressure (PES); transpulmonary pressure (PL); pressure time product (PTP)
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Amag: Mekanik ventilatorden ayrilmasi planlanan ve kendi solunumlarini tetikleyebilen aktif hastalarda 6zefageal basing
(Pes), transpulmoner basing (PL) ve zaman-basing-triintini (PTP) inceleyerek hastalarin senkron veya asenkron olusunun
bu degerlere etkisini ortaya koymak.

Gereg ve Yontemler: Calismamiza mekanik ventilatdrde izlenen ve kendi solunumunu tetikleyebilen, yakin zamanda
mekanik ventilatdrden ayrilmasi planlanan hastalar alinarak 6zefageal kateter yerlestirilmis, ardindan kateter dolum hacmi
Once optimize ardindan valide edilerek 6nce Pes ardindan havayolu basincindan Pes’in cikarilmasiyla PL kayit edilmeye
baslanmistir. Ventilator Gzerindeki kayit cihazlariyla hastalarin mekanik ventilasyon parametreleri hem monitdrizasyon
degerleri hem de dalga formlari olmak Gizere kayit altina alinmistir. Daha sonra hasta basinda klinisyen tarafindan mekanik
ventilasyon ayarlari 6zefageal dalga formu referans alinarak yeniden diizenlenmistir. Ardindan bu hastalarin dalga
formlari Matlab E2019a (Mathwoks, USA) yazilimi tizerinde incelenerek her soluk senkron-asenkron olarak isaretlenmis ve
asenkroniindeksi (Al) cikariimistir. Buna gore hastanin asenkron ve senkron donemleri tanimlanmis, ayni hastanin senkron
ve asenkron dénemleri arasinda APes, APL, PTP-Pes, PTP-PL, PTP-Pes-dakika, PTP-PL-dakika degerleri yine Matlab yazilimi
Uzerinde hesaplanarak, senkron ve asenkron dénemler arasinda bu degerlerin degisimleri SPSS istatistik programi ile
incelenmistir. Deg@iskenlerin dagiliminin gorsel ve analitik yontemlerle (Shapiro-Wilk) incelenmesinin ardindan istatiksel
olarak gruplar arasi farka bakilmistir.

Bulgular: Tim hastalarin senkron ve asenkron dénemleri kiyaslandiginda senkron ve asenkron gruplar arasinda, senkron
grup lehine su farklar bulunmustur. APes [3.6 (2.9-4.2)] cmH20, APL [3.1 (2.5-4]cmH20, APTP-Peso [3.6 (2.8-4.6)) lcmH20%s,
APTP-PL [5.1 (3.6-7.7)lcmH20%*s, APTP-Peso/d [1.8 (1.3-2.5)JcmH20*d , APTP-PL/d [1.3 (0.4-2.3)]cmH20*d

Sonug: Mekanik ventilatérden ayrilmasi planlanan ve kendi solunumunu tetikleyebilen aktif hastalarin senkronizasyonunun

hastalarin APeso, APtranspulmoner,PTP-Peso,PTP-Ptranspulmoner,PTP-Peso-dakika, PTP-Ptranspulmoner-dakika
degerlerinde dususe yol actigi yapilan istatistiki analizlerle de gosterilmistir. Senkronizasyona dair bu bilgi litratlrle korele
edildiginde, hastalarda Pes monit&rizasyonu ve hastalarin senkronizasyonu sozkonusu hastalarda olusabilecek olan mekanik
ventilasyon iliskili akciger hasarini 6nlemede ve dolayisiyla asenkroniye bagl hastanede kalis stiresi, ventilatérden ayirma

basarisizligi ve bunlarin sonucunda gelisebilecek olan mortalite ve morbiditeyi azaltmada faydali olabilecek bir yontemdir.

Introduction

In order to understand the lung mechanics in a mechanically
ventilated patient, esophageal pressure measurement is the
gold standandart[1]. However, this method has been accepted
since 1949[2] because of difficulties at bedside, the number
of centers using this method are limited [3]. Additionally,
considering that this method is the gold standard in showing
the
asynchronies that occur during mechanical ventilation might

the patient-diaphragm-ventilator relationship and
increase the mortality of patients, it is inevitable to use this
method for the examination of both asynchrony and lung
mechanics[4-6]. In our study, our aim was to examine the
esophageal pressure (Pes), transpulmonary pressure (PL)
and time-pressure-product (PTP) in active patients who
are planned to be weaned from mechanical ventilator and
who can trigger their own respiration, to reveal the effect of
synchronous or asynchronous periods on these values.
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Material and Methods

Our study was carried out in izmir Dr. Behget Uz Children's
Hospital Pediatric Intensive Care Clinic. This center, which
has 24 tertiary level intensive care beds, is the reference
children's hospital for the province and its surroundings. In
order to conduct this study, necessary ethical approval was
obtained from the relevant institutions. Informed consent
documents were obtained from the patients participating
in the study, and the study was conducted in accordance
with the Helsinki declaration and good clinical practices. Our
study included patients between the ages of 1 month and
18 years, whose breathing was supported by mechanical
ventilation and who could trigger their own breaths
between November and December 2020. All the patients
were ventilated with Hamilton-G5 mechanical ventilators.
Airway pressure and flow were measured by the ventilator's
proximal pneumotachograph

(single-use flow sensor,



PN281637, Hamilton Medical AG, Bonaduz, Switzerland, linear
between -180 and +180 I/min with a +15% error of measure)
inserted between the endotracheal tube and the Y-piece[7].
Volume was obtained by integration of the flow signal. CO2
was measured with the ventilator’s mainstream CO2 sensor
(Capnostat5, PN281718) using the adult/pediatric airway
adapter with a dead-space volume of 5 ml [8].

Esophageal catheter was placed in 13 patients who were
planned to be weaned from the mechanical ventilator in the
foreseeable future [9-10]. After this procedure, the catheter
filling volume was first optimized. Subsequently, the catheter
location was also validated [4]. Pes values were recorded first.
transpulmonary pressure (PL) was started to be recorded by
subtracting the Pes from the airway pressure [11-12]. With the
recording devices on the ventilator, the mechanical ventilation
parameters of the patients were recorded as both monitor
values and waveforms.Then, the mechanical ventilation settings
were rearranged by the clinician at the bedside with reference
to the esophageal waveform. Then, the waveforms of these
patients were examined on the Matlab E2019a (Mathwoks,
USA) software, and each breath was marked as synchronous-
asynchronous and the asynchrony index (Al) was calculated.
Accordingly, the asynchronous and synchronous periods of the
patient were defined, and the values of APes, APL, PTP-Pes, PTP-
PL, PTP-Pes-minutes, PTP-PL-minutes between the synchronous
and asynchronous periods of the same patient were calculated
on Matlab software. The changes in these values between
synchronous and asynchronous periods were analyzed with
the SPSS statistical program. After examining the distribution
of the variables by visual (histogram) and analytical methods
(Shapiro-Wilk), the statistical difference between the groups
was again examined. In addition, these values were compared
with the Wilcoxon-Rank test. A p value of < 0.005 was accepted
as statistically significant.

Results

13 patients were included in our study. The ratio of female
cases to all cases in the study was 46%. When the mechanical
ventilation reasons of the patients were examined, it was
determined that 3 of them were hospitalized for respiratory
reasons, 3 of them were hospitalized in the pediatric intensive
care ward for cardiovascular reasons, 2 of them for renal
metabolic reasons, and the rest for other reasons. The mean
PLIS scores of the patients were found to be 2.6. Again, the
PIM3 scores of these patients indicated a predicted mortality
of 46%. The synchronous and asynchronous periods of the
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patients were compared and the analyzes showed that
there was a significant decrease in all parameters (APes, APL,
PTP-Pes, PTP-PL, PTP-Pes-minutes, PTP-PL-minutes) in the
synchronous group compared to the asynchronous group.
(Figure 1). When the synchronous and asynchronous periods
of all patients were compared, the following differences were
found between the synchronous and asynchronous groups in
favor of the synchronous group. APes [3.6 (2.9-4.2)] cmH20,
APL [3.1 (2.5-4lcmH20, APTP-Peso [3.6 (2.8-4.6)) ]cmH20*s,
APTP-PL [5.1 (3.6-7.7)lcmH20%*s, APTP-Peso/min [1.8 (1.3-
2.5)lcmH20*min , APTP-PL/min [1.3 (0.4-2.3)]cmH20*min. In
addition, these values were compared with the Wilcoxon-Rank
test and all of them were statistically significant

Change in PTP-Pes  p=0.003

Asynchroneous Synchroneous

500

400

cmH20*S
B 2 I

100

Figure 1. Esophageal pressure — pressure time product (PTP-Pes)
changes during asynchronous and synchronous periods of invasive

mechanical ventilation in pediatric patients.
Discussion

It has been shown that the synchronization of active patients
who are planned to be weaned from mechanical ventilators
and who can trigger their own respiration, leads to a decrease
in APes, A PL, PTP-Pes, PTP- PL, PTP-Pes-minutes, PTP-PL-
minutes of patients. This information suggests that some of the
mechanical ventilation-related lung and diaphragm damage
in the literature can be prevented by patient synchronization.

The troublesome and expensive nature of the application of
this method precluded the increase in the number of samples
in the study. It may be useful to repeat the study with more
cases. Apart from this, the fact that the study was conducted
in a single center is another limitation.
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Conclusion

In patients who may potentially develop respiratory system
damage due to mechanical ventilators, firstly, synchronization
and the use of esophageal pressure monitoring in necessary
cases may increase the rates of weaning from the ventilatorand
shorten the hospital stay. As a result of these improvements,
it may also be beneficial to reduce mortality and morbidity.
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0z
Amag: Sag hemikolektomi sonrasinda anastomoz kacadi diger gastrointestinal sistem anastomozlarina oranla goreceli

olarak daha az olsa da hayati tehdit edici 6nemli bir komplikasyondur. Bu calismanin amaci sag hemikolektomi sonrasinda
anastomoz kacagina ve mortaliteye etki eden faktorleri arastirmaktir.

Gereg ve Yontemler: 1-1-2016 / 31-12-2020 tarihleri arasinda sag kolon timori on tanisi ile ameliyat edilen 18 yas
Uzerindeki tim hastalar calismaya dahil edildi. Hastalarin demografik verileri, eslik eden hastaliklari, ameliyat 6ncesi
laboratuar tetkikleri, perioperatif transflizyon durumu, ameliyati yapan sorumlu cerrah, ameliyat zamanlamasi, anastomoz
teknigi ve timor evresi degiskenleri retrospektif olarak degerlendirildi.

Bulgular: Toplam 141 hasta ¢alismaya dahil edildi. Ortanca yas 62 ( min 30—max 92) idi. Anastomoz kagagi orani % 9.2
(n=13), mortalite orani % 5 ( n=7) idi. Anastomoz kacagina etki eden baslica faktériin ameliyat zamanlamasi oldugu ve
acil sartlarda ameliyat edilen hastalarda anastomoz kacagi riskinin anlamli sekilde arttigi tespit edildi. ileri yas ve duistik
alblimin diizeyi anastomoz kacagi ve mortalite Uzerine etki eden diger risk faktorleri olarak tespit edildi.

Sonug: Bu calisma sonucunda ameliyat zamanlamasi, hasta yasi ve disik alblimin dizeyi sag hemikolektomi sonrasinda
anastomoz kagagina etki eden faktorler olarak tespit edilmistir. Acil ameliyat gerektiren ileri yastaki, beslenme bozuklugu olan
hastalarda sag hemikolektomi sonrasi anastomoz yapilmasi yerine diversiyonun tercih edilmesi uygun bir yaklagim olacaktir.
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Abstract

Aim: Although anastomotic leakage after right hemicolectomy is relatively low, it is the most important life thereathening
complication. Aim of this study is to investigate

the factors affecting anastomotic leakage and mortality after right hemicolectomy.

Material and Methods: All patients > = 18 years of age, undergoing right hemicolectomy fora diagnosis of adenocarcinoma
in the right colon between 2016 and 2020 included to study. Patient demographics, comorbidities, preoperative
labaoratory tests, perioperative transfusion status , performing surgeon, anastomotic technique, tumor stage, and timing
of surgery (elective v.s emergent) are the variables investigated retrospectively.

Results: Total 141 patient included to study. Mean age was 62 ( min 30—max 92). Total anastomotic leakage rate was
% 9.2 (n = 13) and overall mortality rate was % 5 (n = 7).Timing of the surgery found to be the major determinant of
anastomotic leakage and emergent surgery significantly increased the leakage risk. Advanced age and low albumin levels
were the other factors which affect on anastomotic leakage and mortality rate.

Conclusion: Age of the patient, low albumin levels and timing of the operation are found to be the risk factors affecting
anastomotic leakage after right hemicolectomy. Diversion can be a feasible option after right hemicolectomy for the

Giris

Kolorektal kanserler en sik rastlanan kanserler arasinda hem
erkeklerde (prostat ve akciger kanserinden sonra) hem de
kadinlarda (meme ve akciger kanserinden sonra) Uglinci
sirada yer almaktadir [1,2]. Kolon kanseri tedavisinde cerrahi,
tedavi slirecinin ana basamaklarindan birisidir ve sag kolon
yerlesimli kanserlerin cerrahi tedavisinde standart yaklasim
sag ya da genisletilmis hemikolektomidir. Sag hemikolektomi
sonrasinda gastrointestinal sistem devamhgi ileum ile transvers
kolon arasinda farkl teknikler ile yapilabilen bir anastomoz ile
saglanir. Liminal icerigin cerrahi anastomozdan iki bos organ
arasina kagisi olarak tanimlanan anastomoz kacagi ise kolorektal
cerrahinin  en birisidir.
Bilindigi lizere anastomoz kacagi, kisa donemde mortalite ve
morbiditede artisa, hastanede yatis stiresinde uzamaya uzun
donemde ise daha kot onkolojik sonuglara yol agmaktadir[3,4].

korkulan  komplikasyonlarindan

Anastomoz kacgag riskine hastanin ameliyat oncesi genel
durumu (yas , Amerika Anestezitler Dernegi (ASA) skoru,
beslenme durumu, anemi varligi, perioperatif transflizyon,
immunsupresyon, radyoterapi
yapilan anastomozun vyeri, anastomoz teknigi, cerrahin
tecrlibesi ve hastanenin hasta ylku gibi bircok degistirilebilen
ve degistirilemeyen faktorler etki etmektedir[5].

kemoterapi/ oyklsi v.s),

Bu calismanin amaci kolon kanseri 6n tanisi ile klinigimizde
sag hemikolektomi uygulanan hastalarda anastomoz kacagina
etki eden faktorleri degerlendirmek ve anastomoz kagaginin
klinik sonuglara yansimasini arastirmaktir.
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elderly patients’ with malnutrition who neccesitates emergent operation.

Keywords: Anastomotic leakage; colon cancer ;right hemicolectomy

Gereg ve Yontemler

1-1-2016 / 31-12-2020 yillarn arasinda XXX Universitesi Tip
Fakultesi Genel Cerrahi Anabilim Dali biinyesinde sag kolon
timorl on tanisi ile sag hemikolektomi yapilan tim eriskin
hastalar calismaya dahil edildi. Benign nedenler( inflamatuar
barsak hastaligi, apandisit v.b) ile yapilan sag hemikolektomi
olgulari calisma disinda birakildi.

Hasta demografik bilgileri, eslik eden komorbiditeleri,
preoperatif laboratuvar testleri, perioperatif transflizyon
durumu, ameliyati yapan cerrah ( 6gretim Uyesi / asistan) ,
anastomoz teknigi, timor evresi ve cerrahinin zamanlamasi

(elektif ve acil) faktorleri retrospektif olarak degerlendirildi.

Ameliyat sonrasi 60 gun icerisinde, radyolojik olarak
kontrast kacadi yada anastomoz komsulugunda koleksiyon
saptanmasi, klinik olarak dren veya yaradan barsak icerigi /
gaz desarji saptanmasi, endoskopik olarak veya intraoperatif

olarak kacak saptanmasi anastomoz kacagi olarak kabul edildi.

Calismaya dahil olan hastalara aydinlatiimis onam belgeleri
imzalatildi. Calisma Helsinki bildirgesine uygun olarak yapildi
ve yerel etik kurul tarafindan onaylandi

istatistiksel analiz
Kategorik degiskenler icin Ki kare (X2) normal dagilimi olan
degiskenler icin Student t testi, normal dagilima uymayan

degiskenler icin Mann Withney U testi kullanildi. p< 0.05



olmasi istatistiksel olarak anlamli kabul edildi. Tekli varyans
analizinde istatistiksel olarak anlamli bulunan faktorler lojistik
regresyon analizi ile degerlendirildi.

Bulgular

Toplam 141 ( 61 = Kadin, 80 = Erkek) hasta ¢alismaya dahil
edildi. Hastalarin demografik verileri Tablo 1 de verilmistir.

Hastalarin % 4G ( n=6 ) acil , % 96'si ( n=135) ise elektif
sartlarda ameliyat edildi. Hastalarin % 35'inin (n=50) ameliyati
ogretim Uyesi gozetiminde asistan tarafindan % 65’ inin ( n=
91) ameliyati ise 6gretim Uyesi tarafindan yapildi. Toplam 48
anastomoz (% 34 ) el ile, 93 (% 66) anastomoz ise stapler ile
yapildi. Hastalarin nihai patoloji raporlarina gore hastalik

0)

N
V25N

EROL et al.
I Sag hemikolektomi sonrasi anastomoz kagagi

evreleri degerlendirildiginde 138 hastaya kolon kanseri 3
hastaya ise kolon kanseri disinda kanser tanilari (lenfoma,
endometrium kanseri metastazi) konuldu. Kolon kanseri
tanisi konulan 138 hastanin evrelere gore dagihmi tablo 2 ‘de

verilmistir. Ortalama 23 ( min.6- max.62 ) lenf nodu c¢ikarildi.

Calisma siresinde toplam 13 hastada anastomoz kacadi
tespit edildi( % 9.2) . Bu hastalarin 5'i tekrar ameliyata alinarak
stoma acildi diger hastalar ise konservatif olarak takip edildi.
Anastomoz kacadi tespit edilen hastalardan 5'i acil kalan 8
hasta elektif olarak ameliyat edilen hastalardi.

ASA
perioperatif kan transfiizyonu,

Degerlendirilen parametreler arasinda hastalik evresi
skoru, vicut kitle indeksi,
diyabet varligi, sorumlu cerrah, anastomozun el ile veya stapler
ile yapilmasi arasinda anastomoz kacadi acisindan istatistiksel
olarak anlamli fark saptanmadi. Anastomoz kacagina etki
eden faktorlerin ameliyat zamanlamasi, yas ve albimin diizeyi
oldugu tespit edildi( Tablo 3) .
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Elektif sag hemikolektomi sonrasi kacak orani 8/135( % 5.9)
iken bu oran acil sartlarda yapilan ameliyatlar sonrasi 5/6 ( %
83.3) idi ve aradaki fark istatistiksel olarak anlamli bulundu
(p= 0.000). Anastomoz kacadi gelisen hastalarin ortanca
yast 75 ( min.- max 52-87) kacak gelismeyen hastalarin ise
62 ( min.- max 30-92) ve aradaki fark yine istatistiksel olarak
anlamliydi( p= 0.014). Anastomoz kacagi gelisen hastalarin
gelismeyenlere gore albumin diizeyleri daha disiktu ( p=
0.049). Coklu varyans analizi sonrasinda ise acil cerrahi (OR:
11.1) ve ileri yasin ( OR : 1.088) anastomoz kacadi agisindan
bagimsiz risk faktorleri oldugu saptandi.

Anastomoz kacagi gelisen hastalarda beklenildigi Uzere

mortalite oranlari yiksekti. Calisma siresinde toplam 7
hastada mortalite gelismis ( % 4.9) olup, bu hastalarin 4’tinde

anastomoz kacagi tespit edilirken diger 3 hastada mortalite
nedeni anastomoz kac¢agi disinda (pulmoner emboli, hepatik
yetmezlik, kanama) nedenlerdi. Mortalite ile seyreden
hastalarin 3'U acil sartlarda ameliyat edilen hastalar olup bu
hastalarin tamaminda mortalite nedeni anastomoz kacadi
ve buna bagh gelisen komplikasyonlardi. Anastomoz kagagi
olmayan 128 hastada mortalite orani % 2.3 (3/ 128)

anastomoz kacagi gelisen 13 hastada bu oran % 30 (4/ 13) idi

iken

ve aradaki fark istatistiksel olarak anlamliydi ( p = 0.001).

Mortaliteye etki eden faktorler degerlendirildiginde yas,
alblimin diizeyi ve ASA skorunun 3 ve (izerinde olmasinin
mortaliteye etki eden diger faktorler oldugu tespit edildi.
Coklu varyans analizi sonrasinda ise mortalite agisindan

bagimsiz risk faktort saptanmadi( Tablo 4).

Tartisma

Kolorektal kanserlerin yaklasik 1/3'U sag taraf yerlesimli olup
sag hemikolektomi, genel cerrahi pratiginde oldukca sik
uygulanan bir girisimdir. Bircok calismada sag hemikolektomi
sonrasinda gorilen anastomoz kacagr sikhginin diger

kolonik anastomozlar ile karsilastinldiginda daha az oldugu
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gosterilmistir[6-10]. Ancak sagd hemikolektomi sonrasinda
anastomoz kacagi oranlari hakkinda literattirde sinirh ¢calisma
ve farkli sonuglar mevcuttur. ileokolik anastomoz sonrasi kagak
orani glincel serilerde % 1,3 ile % 8.8 arasinda degismektedir
[11-13]. Bizim ¢alismamizda bulunan % 9.2 orani bu ¢alismalara
gore daha yuksektir ancak bu sonuca neden olan baslica



faktor acil cerrahi sonrasi % 83( 5/ 6) gibi yliksek bir oranda
kacak tespit edilmis olmasidir. Yine acil cerrahi uygulanan
hastalarda % 50 mortalite orani literatlirdeki diger calismalar
ile karsilastinldiginda oldukca yuksektir ancak calismada
acil ameliyat edilen hasta sayisinin az olmasi bu sonuca etki
eden baslica faktordlr. Ayrica mortalite ile seyreden acil
olgularin ortanca yasinin 85 ve ASA skorlarinin 3 ve lizerinde
olmasi nedeni ile bu gruptaki hastalarda beklenen mortalite
oranlarinin oldukcayiiksek olacagi 6n gorulebilir[14,15]. Elektif
sag hemikolektomi sonrasi anastomoz kagagi oranimiz % 5.9,
mortalite oranimiz ise % 3 olarak saptanmistir. Bu bulgular ise
glincel calismalar ile benzerdir[16]. Yine anastomoz kacgagi
tanimi ve takip siresine bagh olarak sonuclar degiskenlik
gosterebilmektedir. Bilindigi UGzere anastomoz kacgaklarinin
bir kismi taburculuk sonrasinda saptanmakta bu nedenle
sonlanim siiresi taburculuk ya da post operatif 30 giin ile sinirli
calismalarda bu oran daha diisiik olarak saptanmaktadir[17].
Bizim calismamizin ameliyat sonrasi ilk 60 giini kapsamasi
ve anastomoz c¢evresinde saptanan tim kolleksiyonlarin
anastomoz kacagi olarak kabul edilmesinin bu yukseklige
katkida bulunan faktorler olabilecegi distiniilmektedir.

Calismamizda yas hem anastomoz kacagi hem de mortalite
Uzerine etkili bir diger faktor olarak tespit edilmistir. Bu
bulgu da literatiirdeki diger calismalar ile uyumludur[14,18].
Kolorektal cerrahide kullanilan bircok risk skorlama sisteminde
ileri yas dnemli bir prognostik kriter olarak kabul edilmekte ve
ileri yash hastalarda beklen mortalite ve morbidite oranlarinin
daha yiksek olacagi 6ngorilmektedir[19].

Calismamizda anastomoz kagagi uzerine etkili olan bir diger
faktor ise dusiuk albimin dizeyi olarak tespit edilmistir.
Benzer sekilde Frasson ve arkadaslarinin yaptigi 52 merkez
ve 1102 hastayi kapsayan prospektif calismada serum total
protein ve albimin dizeylerinin distkliginin anastomoz
kacagina etki eden faktorler arasinda oldugu gosterilmistir.
Yine Dana ve arkadaslarinin calismasinda ameliyat oncesi
alblimin dizeyinin 3.5 gr/ dl altinda olmasi anastomoz
kacagi riskini arttirdigi gosterilmistir[20]. Bilindigi Uzere
beslenme bozuklugu anastomoz kacadi icin 6nemli bir risk
faktortdir[7,21]. Bu nedenle glincel kilavuzlarda elektif major
cerrahi 6ncesi ve sonrasinda hastalarin beslenme durumunun
degerlendirilerek risk altindaki hastalara beslenme tedavisi
baslanmasi 6nerilmektedir[22].

Calismamizda anastomoz tekniginin kacak Uzerine etkisi

olmadigi sonucuna ulasilmistir. Literatirde bu konuda

celiskili bilgiler mevcuttur. Ornegin Choy ve arkadaslarinin 6

A~
>

EROL et al.
I Sag hemikolektomi sonrasi anastomoz kacagi

randomize kontrollii calismaninirdelenmesiile yaptigi sistemik
derleme sonucunda stapler ile yapilan anastomozlarda
kacak oraninin el ile yapilanlara gére daha az oldugu (% 1.4
& % 6 p= 0.02) sonucu ortaya konulmustur[23]. Ancak el ile
anastomozun Ustlin oldugu ya da her iki anastomoz teknigi
arasinda fark olmadigini gosteren yakin zamanlh calismalar
da mevcuttur[9,16,24,25]. Bu nedenle hangi hastalarda hangi
teknigin kullanilmasinin givenli olduguna dair prospektif
randomize ¢alismalara ihtiyag vardir.

Kolorektal cerrahide cerrahin tecriibesi konusunda yapilan
calismalarda cerrahin vaka sayisi arttikca kacak ve mortalite
oranlarinin  distigli  gosterilmistir[26]. Bununla birlikte
Avrupa Koloproktoloji Dernegi tarafindan1334 hastay! iceren
cok merkezli calismada deneyimli bir konsiiltan gézetiminde
asistanlar tarafindan vyapilan sag hemikolektomi sonrasi
anastomoz kacagi oranlarinda artis saptanmamistir [27].
Bizim calismamizda da ameliyatin birincil cerrahinin asistan
ya da ogretim (yesi olmasi arasinda anastomoz kacagi
acisindan bir fark saptanmamistir. Bu nedenle deneyimli bir
cerrah gozetiminde yapilan sag hemikolektomi sonrasinda
anastomozlarda kacak riski acgisindan bir artis s6z konusu
olmadigi séylenebilir.

Bu calismanin zayif yonleri retrospektif olmasi, nispeten diistik
sayida hasta icermesi , sadece acik cerrahi yapilan hastalari
icermesi ve anastomoz kacagi ve mortaliteye etki edebilecek diger
faktorlerin (6rnegin ameliyat siiresi, intraoperatif komplikasyonlar
v.b.) arastirmaya dahil edilmemesi olarak sayilabilir.

Sonucg

Bu calisma sonucunda acil cerrahi, ileri yas ve albimin

dustkliginin  anastomoz  kagadi  riskini  arttirdid
gosterilmistir. Anastomoz kacagina ve mortaliteye etki eden
faktorler goz 6nline alindiginda acil cerrahi yapilan ileri yasta
ve alblmin disikligl olan hastalarda sag hemikolektomi

sonrasi diversiyon uygun bir secenek olacaktir.

Cikar catismasi / finansal destek beyani

Bu yazidaki yazarlarin herhangi bir c¢ikar ¢atismasi yoktur.

Yazinin herhangi bir finansal destegi yoktur.
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Frank sign may predict more advanced coronary artery disease in
patients admitted with a first time acute coronary syndrome

Frank sign ilk kez akut koroner sendromla basvuran hastalarda dahaiileri
koroner arter hastaligini 6ngérebilir
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ABSTRACT

Aim: Diagonal ear lobe crease (DELC), also called as Frank's sign, is a diagonal fold or wrinkle-like line in the skin of the
earlobe. This sign detected on the physical examination was proposed as a surrogate marker for individuals at high risk of
cardiovascular disease. The aim of our study was to assess the relationship between presence of DELC and the severity of
coronary artery disease according to the SYNTAX score in patients with firstly diagnosed acute coronary syndrome (ACS).

Material and Methods: 356 patients admitted to the emergency department with the diagnosis of ACS from November
2015 to December 2016 were enrolled into the study. Patients were stratified into 3 groups: low SYNTAX score (< 23), high
SYNTAX score (223) and patients with normal coronary.

Results: Patients with DELC as percentage were statistically significantly different between all groups (p < 0.001). Higher
number of DELC (OR = 0.497; 95% Cl: 0.246-1.001; p = 0.043) was an independent predictor for a high SYNTAX score in the
ACS patients after multiple linear regression analysis.

Conclusion: Frank’s sign can help primary practitioners to predict severity of CAD.

Keywords: Acute coronary syndrome; Diagonal ear lobe crease; Frank’s sign; SYNTAX score.

Corresponding Author*: Kadriye GAYRETLI YAYLA, University of Health Sciences, Department of Cardiology, Dr. Abdurrahman Yurtaslan Ankara
Onkoloji Education and Research Hospital, Ankara/TURKEY

E-mail: kgyayla@gmail.com

ORCID: 0000-0002-0664-9164

Recevied: 15.01.2022 accepted: 23.02.2022

Doi: 10.18663/tjcl.1058293

103


https://orcid.org/0000-0002-0664-9164

<n\>
>

TJCL Volume 13 Number 1 p: 103-109

0z

yliksek SYNTAX skoru icin bagimsiz bir dngoriictydd.

Introduction

Diagonal ear lobe crease (DELC), also called as Frank's sign, is a
diagonal fold or wrinkle-like line in the skin of the earlobe (Figure
1). This sign detected on the physical examination was proposed
as a surrogate marker for individuals at high risk of cardiovascular
disease (CVD).[1] In 1973, DELC was firstly reported by Frank to
be associated with coronary artery disease.[2] Since then, DELC's
association with not only for coronary artery disease has been
shown but also for generalized atherosclerosis.[3,4] Various
studies have shown no independent relationship of DELC with
CVD and mooted that it is basically a marker of senility. But, there
is still some controversy that some studies supported Frank’s

study while some withstood against it.[5,6]

i

Figure 1: Diagonal ear lobe crease (Frank’s sign)
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Amag: Frank Sign olarak da adlandirilan diyagonal kulak memesi kirnisikhgr (DELC), kulak memesinin derisinde capraz
kivrim veya kirisik benzeri bir cizgidir. Fizik muayenede tespit edilen bu isaret, yiiksek kardiyovaskiiler hastalik riski tasiyan
bireyler icin prognostik bir belirte¢ olarak dnerilmistir. Calismamizin amaci, ilk kez akut koroner sendrom (AKS) tanisi almis
hastalarda DELC varlidi ile koroner arter hastaligi siddeti arasindaki iliskiyi SYNTAX skoruna gore degerlendirmektir.

Gereg ve Yontem: Kasim 2015-Aralik 2016 tarihleri arasinda AKS tanisi ile acil servise basvuran 356 hasta calismaya alindi.
Hastalar 3 gruba ayrildi: dlisiik SYNTAX skoru (< 23), yliksek SYNTAX skoru (>23) ve normal koroner hastalari.

Bulgular: DELC'li hastalar ylizde olarak tim gruplar arasinda istatistiksel olarak anlamli derecede farkliydi (p < 0,001). Daha
yuksek DELC sayisi (OR = 0.497; %95 Cl: 0.246-1.001; p = 0.043), coklu lineer regresyon analizinden sonra AKS hastalarinda

Sonug: Frank Sign, birincil uygulayicilarin CAD'nin ciddiyetini tahmin etmelerine yardimci olabilir.

Anahtar kelimeler: Akut koroner sendrom; Diyagonal kulak memesi kirisikhigi; Frank Sign; SYNTAX skoru.

SYNTAX [The anatomical synergy between percutaneous
coronary intervention (PCl) with taxus and cardiac surgery]
score, an angiographic scoring system, shows the grade and
complexity of coronary artery disease (CAD). Patients with
a relatively high SYNTAX score have worse prognosis and
this score system independently predicts major advanced
cardiovascular events (MACE) for percutaneous coronary
intervention (PCI). [7,8]

The aim of our study was to assess the relationship between
presence of DELC and the severity of CAD according to
the SYNTAX score in patients with firstly diagnosed acute
coronary syndrome (ACS). To our knowledge, no studies have
investigated the association between DELC and the severity of
CAD in patients with first diagnosis of ACS.

Material and Methods

Consecutive patients with first-time diagnosis of ACS who
underwent urgent coronary angiography (CA) and 120
randomly chosen patients with normal coronary artery
detected in CA were enrolled into the study. To have a more
homogeneous study group, patients with history of previous
myocardial infarction, prior stent implantation or bypass
grafting were excluded from the study. The study protocol
was approved by Turkiye Yuksek Ihtisas Training and Research
Ethics (15/11/2018-29620911-929).
Consent form was obtained from all patients. Procedures were

Hospital Committee

carried out in accordance with the 2013 Helsinki Declaration.

469 consecutive patients admitted to the emergency
department with the diagnosis of ACS from November 2015



to December 2016 were included into the study. Of these,
236 patients (59%) had an admission for ACS as a first time.
Among those cases, 213 patients with previous CAD and
coronary angiography and 20 patients with only medical
treatment without diagnostic coronary angiography were
excluded from the study. Patients with previous coronary
artery bypass grafting (CABG) were also excluded from the
study because SYNTAX score is suitable only for patients with
native coronary artery lesions. Patients were stratified into 3
groups: low SYNTAX score (< 23), high SYNTAX score (=23) and
patients with normal CA. Before discharge of the patients, all
patients were examined for DELC by 2 trained physicians. By
a consensus, they determined whether unilateral or bilateral
DELC were present or not. Observers were blinded to the
results of CA and history

Demographic data, procedural details, and CAD severity
of patients were analyzed. Other risk factors for CAD and
demographic parameters [age, gender, and body mass index
(BMI)] at the time of enrollment into the study were evaluated
by history-taking and physical examination results. The CAD
risk factor profile comprised of history of cigarette smoking,
dyslipidemia (low-density lipoprotein cholesterol >70 mg/dL; 1.8
mmol/L), family history of CAD (first degree relatives before the
age of 55 years in men and 65 years in women), and hypertension
(systolic blood pressure=140 mm Hg, diastolic blood pressure
=90 mm Hg, and/or on antihypertensive treatment).

Peripheral venous blood was drawn from an antecubital vein on
admission and on the first morning after admission. Admission
glucose level, fasting blood glucose, baseline creatinine lipid
profile, troponin I, C-reactive protein, and other biochemical
parameters were measured using standard methods.

Patients with normal CA were selected from those to whom
was performed CA as a result of a positive stress test (exercise
stress test or myocardial perfusion scintigraphy test) or
clinically high suspicion of CAD (e.g. patients with strong
family history of CAD or early death with or without associated
risk factors, and patients with unexplained chest pain after
careful clinical and laboratory evaluation if there was strong
suspicion of ischemic heart disease). Normal coronary arteries
were defined as no visible disease or luminal irregularity (less
than 50%) by judging visually on CA.

Acute coronary syndrome comprises non-ST-segment

elevation myocardial infarction (NSTEMI) and ST-segment
elevation myocardial infarction (STEMI). After a diagnosis of
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ACS, coronary arteries were cannulated on the same day using
either standard techniques with femoral or radial approach.
During cardiac catheterization, nitroglycerin was used in all
patients in case of suspected coronary artery spasm. Each
coronary artery was displayed on at least 2 different planes.
Images of coronary angiogram were recorded using digital
media (DICOM viewer, MedCom GmbH, Darmstadt, Germany).
Percutaneous coronary intervention (PCl) procedures were
performed using standard techniques. Coronary artery disease
was defined on the quantitative coronary angiography as a
coronary stenosis >50% luminal diameter narrowing. On the
ground of CA, two experienced interventional cardiologists
unaware of the patients’clinical or laboratory results calculated
the SYNTAX score for all patients. SYNTAX score was computed
for all coronary lesions with > 50% diameter stenosis in a
vessel > 1.5 mm based on SYNTAX score calculator 2.1 (www.
syntaxscore.com). Patients with ACS were stratified into 2
groups: low SYNTAX score (< 23) (129 patients), and high
SYNTAX score (=23) (107 patients).

To define intra-observer variability, 20 patients were randomly
selected from the study group. Measurements were repeated
under the same basal conditions, and reproducibility of the
SYNTAX score by CA was assessed according to the coefficient
of variation between measurements. Intra-observer variability
was 5.9 % for SYNTAX score.

Statistical Analysis

Data were analyzed using SPSS version 18.0 (SPSS Inc., Chicago,
I, USA). Continuous variables were reported as mean + SD, and
categorical variables were reported as percentages and counts.
The Student’s t-test was used for comparisons of normally
distributed variables, and the Mann-Whitney U test was used for
nonnormally distributed variables if 2 groups existed. Oneway
analysis of variance was used to compare normally distributed
variables between 3 groups. Tukey’s test was used for post-hoc
analysis. Categorical variables were compared using the x2 test
or Fisher's exact test, as appropriate.

Pearson’s correlation coefficients were used to assess the
strength of relationship between continuous variables,
and Spearman correlation analysis was performed for non-
continuous and categorical variables. Major clinical factors and
predictors of SYNTAX score > 23 as displayed in Table 1 were
used in univariate and multiple linear regression analysis. In all
analyses, a p value of < 0.05 was considered to be statistically
significant and the confidence interval was 95 %.
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Results

Baseline clinical characteristics and laboratory parameters of the

study population according to SYNTAX score are demonstrated

in Table 1. No significant difference in terms of the age, sex,
hyperlipidemia, diabetes mellitus, hypertension, ACS subtype
and smoking were detected between the groups (Table 1).
Patients with DELC as percentage were statistically significantly
different between all groups (p < 0.001). The ACS patients with
a high SYNTAX score (score >23) had more DELC (n=60, %=56.1)
compared to the ACS patients with a low SYNTAX score (score <

23)(n=53, %=41.1)and the control group (n=35, %=29.2). There
were also significant differences between the high SYNTAX score
group and control group (p < 0.001), low SYNTAX score group
and control group (p= 0.049), and high SYNTAX score group
and low SYNTAX score group (p=0.023). There were significant
differences between the patients with DELC and without DELC
regarding of age (p<0.001), Body mass index (BMI) (p=0.007),
multi-vessel disease status (p<0.001), lymphocyte (p=0.023)
and SYNTAX score (p<0.001) (Table 2).




We performed univariate and multiple linear regression analyses
for the predictors of SYNTAX > 23 score as depicted in Table 3.
In univariate regression analysis, BMI (OR = 1.114; 95% Cl: 1.041-
1.191; p = 0.050), Diabetes Mellitus (DM) (OR = 0.581; 95% Cl:
0.357-0.946; p = 0.029), glucose (OR = 1.007; 95% Cl: 1.004-1.011;
p = 0.043), C-reactive protein (CRP) (OR = 1.014; 95% ClI: 1.004-

Discussion

According to our best knowledge, this is the first study
demonstrating the association of DELC and CAD severity
according to SYNTAX score in patients with first diagnosis of
ACS.The present study indicated that DELC was independently
and significantly associated with extent and severity of CAD in
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1.024; p = 0.049) and patients with DELC (OR = 0.428; 95% ClI:
0.270-0.679; p <0.001) were associated with a higher SYNTAX
score. Higher number of DELC (OR = 0.497; 95% Cl: 0.246-1.001; p
=0.043) was an independent predictor for a high SYNTAX score in
the ACS patients after multiple linear regression analysis.

patients with first diagnosis of ACS. Above all, DELC continued
its relation with the extent, and severity of CAD even after
adjusting for age, BMI, DM and CRP.

This wrinkle-like line extending diagonally in the skin of the
ear-lobe was firstly described by Frank in 1973.Then by, various
studies have revealed not only the relation between the
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existence of DELC and CAD, but also a significant correlation
with the extent and severity of CAD regardless of major risk
factors such as hypertension, hyperlipidemia, diabetes or
obesity for cardiovascular system. DELC, which is a physical sign,
can early detect high risk individuals for atherosclerosis.[9]

But a certain pathophysiologic explanation underlying this
association has not been cleared up. It has been proposed
that the same genetically originated end-arterioles supply
the myocardium and ear lobe and so share a common final
pathway. It was assumed that DELC was an external sign of a
microangiopathic lesion of terminal vessels in CAD. This was
determined in biopsy specimens of earlobe creases which
described vasculature morphology as in the coronary bed in
patients with CAD.[10,11]

Sapira demonstrated that earlobe collagen was formed by
peptide chains with a repeating specific triplet of amino
acids similar to those present on the surface of scavenger
macrophages at the receptor used for the ingestion of
atheromatous cholesterol. This was the most clear explanation
which reported the pathophysiologic relation of DELC with
CAD by now.[12] According to some studies, DELC was not
a predictor of CAD in some ethnicities while some had a
significant association with CAD.[13,14] In addition, DELC was
independently and significantly associated with increased
prevalence, extent, and severity of CAD in patients imaged
with computed tomography (CT) coronary angiography.[15]
Disruption of collagen to elastin ratio and the degenerative
process of elastin fibers may clarify to a degree for the
relationship between CAD and DELC.[16] DELC is
infants and skin ageing also shows correlation with the ageing

rare in

process of the coronary arteries; thus, DELC may externalize
skin ageing[11,17] Also, DELC was associated with shortened
telomere indicating ageing in a study consisting of Japanese
male participants with metabolic syndrome.[18]

On the grounds of CA, SYNTAX score is utilized to grade
CAD complexity by considering the number of lesions
and their functional and anatomic components including
location, presence of bifurcations, tortuosity, total occlusions,
collaterals, thrombus and calcification. It is helpful for
physicians to decide the optimal revascularization strategies
especially among patients with complex CAD. A high SYNTAX
score indicates a more complex disease and is an indicative
of a therapeutic compelling. Patients with a high SYNTAX
score have been shown to have more major adverse cardiac

or cerebrovascular events.[19-23] There were more DELC
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in patients with a high SYNTAX (>23) score in this study
population than both low SYNTAX (<23) score and normal CA
group in this study population.

This is the preliminary study investigating the relationship
of DELC and CAD severity according to SYNTAX score in
a population consisting of ACS. This physical sign had a
strong association with CAD severity.We have revealed that
the coronary atherosclerosis burden was more advanced in
patients with DELC detected on the physical examination at
first presentation of ACS. It is a costless method but, is not
used commonly in the daily practice.

Our study should be interpreted with some limitations. The
present study is a cross-sectional study with a relatively small
sample size. We do not know Frank Sign’s association with
MACE. Because, we did not have follow-up MACE data. That is
why, our study should be proved in multi-center prospective
longitudinal studies with a larger sample size. We also did
not divide patient population into different groups based on
whether they have unilateral or bilateral DELC. So, this may
also affect the results of our study. The limitations of this study
should be considered when interpreting the results.

Concslusion

Frank’s sign is an easy physical sign to detect. In our study
we found an association with Frank’s sign and SYNTAX Score.
SYNTAX is a scoring system detects the severity of coronary
artery disease severity and complexity, but it can be used
by expertized clinicians. Frank’s sign can help primary
practitioners to predict severity of CAD.
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Amag: Multipl skleroz (MS) santral sinir sisteminin demiyelinizan plaklarla seyreden nérodejeneratif bir hastaligidir.
MS'li hastalarin onemli bir kismi denge bozuklugundan sikayet eder. MS'li hastada denge durumunu degerlendirmede
kullanilacak pratik ve kolay uygulanabilir testlere ihtiya¢ halen devam etmektedir. Bu calismamizda MS'de dengeyi
degerlendirmede Mini-BESTest'in ve manyetik rezonans goriintiileme (MRG) bulgularinin etkinligini arastirmayiamacladik.

Gerec ve Yontemler: Calismaya toplam 80 MS hastasi dahil edildi. Hastalar ilk olarak EDSS skoru 2'nin altinda (Grup 1),
2-2.5 (Grup 2) ve 3-3.5 olanlar (Grup 3) olmak {izere (i¢ gruba ayrildi. Ayrica hastalar MRG bulgularina gére 1 Bolge, 2 Bolge
ve 3 Bolge tutulumu olanlar olmak Uzere ikinci kez gruplandirildi. Hastalara Mini-BESTest ve 6-metre yiriime hizi testi
uygulandi. Hastalarin demografik ve klinik verileri kaydedildi.

Bulgular: EDSS skoruna gore gruplandirildiginda, Mini-BESTest skoru Grup3'de Grup 1 ve Grup 2'den anlaml derecede
daha dusukti (p=0,001 ve p=0,001). Ayni zamanda Mini-BESTest Grup 2'de Grup 1'den anlamli olarak disuiktd (p=0,018).
Yurdime hizi Grup 3'de Grup 1 ve Grup 2'den anlamli derecede yavasti (p=0,001 ve p=0,001). MRG bulgularina gére Mini-
BESTest skoru 3 Bolge tutulumunda 1 Bolge ve 2 Bolge tutulumu olanlardan daha disiikti (p=0,001 ve p=0,026). Ancak
1 Bolge ve 2 Bolge tutulumu olanlar arasinda Mini-BESTest agisindan farkhlik yoktu. 3 Bélge tutulumu olanlarda yirime
hizi 1 Bolge tutulumu olanlardan daha yavasti (p=0.004). Mini-BESTest ile EDSS arasinda ters yonli korelasyon (r:-0,621,
p=0,001) varken Mini-BESTest ile yliriime hizi arasinda dogru yonli korelasyon saptandi (r:0,774, p=0,001).

Sonug: Mini-BESTest MS'li hastalarda denge durumunun belirlenmesini saglayan basit ve kolay uygulanabilir bir testtir.
Mini-BESTest skoru ve MSS lezyon yayginliginin basit bir MRG bolge siniflamasi sonuglari ile birlestirildiginde, hastalarda
hareket ve denge bozukluklarinin erken saptanmasina olanak saglayabilir.
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Abstract

Aim: Multiple sclerosis (MS) is a neurodegenerative disease of the central nervous system. Most MS patients have balance
disorders. Simple and easily applicable tests are needed to evaluate balance in patients with MS. In this study, we aimed to
investigate the effectiveness of Mini-BESTest and magnetic resonance imaging (MRI) findings in evaluating balance in MS.

Material and Methods: Eighty MS patients were included in the study. The patients were divided into three groups as
those with an EDSS score below 2 (Group 1), 2-2.5 (Group 2), and 3-3.5 (Group 3). Additionally, patients were grouped
according to MRI findings as those with 1 Region, 2 Region and 3 Region involvement. Mini-BESTest and 6-meter gait
speed were applied to the patients.

Results: The Mini-BESTest score was lower in Group 3 than in Group 1 and Group 2 (p=0.001 and p:0.001). Mini-BESTest
in Group 2 was lower than Group 1 (p=0.018). Gait speed was slower in Group 3 than Group 1 and Group 2 (p=0.001 and
p=0.001). According to MRI findings, the Mini-BESTest score was lower in 3 Region involvement than in 1 Region and 2
Region involvement (p=0.001 and p=0.026). Gait speed was slower in those with 3 Region involvement than in 1 Region
involvement (p=0.004). While the Mini-BESTest score was negatively correlated with the EDSS score (r:-0.621, p=0,.001), it
was positively correlated with gait speed (r:0.774, p=0.001).

Conclusion: Mini-BESTest is a simple and easily applicable test that enables the determination of balance status in patients
with MS. Combined with the results of the mini-BESTest score and a simple MRI region classification of CNS lesions, it may

Giris

Multipl skleroz (MS) inflamasyon, demiyelinizasyon ve akson
hasari ile karakterize merkezi sinir sisteminin (MSS) immun
iliskili bir hastaligidir [1]. MS'in klinik seyrinde uyusukluk, kas
gligstizligl, gorme problemleri, idrar kagirma, konusma,
yurime ve denge bozukluklari gibi ¢ok cesitli semptomlar
gozlenebilir. Beyin, beyinsapi veya medulla spinalis tutulumu
nedeniyle denge ve yirime bozuklugu MS hastalarinin
%75'inde gorlir. Bu sebeple aktif yasam beklentisindeki geng
eriskinlerde en sik dizabilite sebeplerinden biridir [2-4].

Hastaligin erken donemlerinde bile cogu MS hastasi denge
ve ylrime problemleri ile yizlesir [2,5]. Denge kaybi ve
disme MS'li hastalarda kot prognostik isaretler olarak
degerlendirilebilir  [6,7]. Temel norolojik muayeneden
karmasik bilgisayar programlarina kadar uzanan genis bir
yelpazedeki testler MSli hastalarda denge durumunun
degerlendirilmesi icin kullanilmistir. Fakat Berg Balance
Skalasi (BBS) disinda genel kabul goérmis bir test klinik
pratik uygulamada mevcut degildir [7-10]. Bununla birlikte
yuksek tavan etkisi nedeniyle BBS'nin de denge durumunun
tespitindeki etkinligi sinirlanmistir. Glinimuzde dikkatleri
ceken bir diger denge testi Mini-BESTest'tir. Mini-BESTest 14
maddelik degerlendirmeyi kapsayan dort ayri kategoriden
olusur. Uygulanmasi kolay ve hizhdir. 10-15 dakikahk bir
zaman slresi icerisinde test tamamlanabilmektedir. Cesitli
norolojik hastaliklarda denge durumunun tespitinde etkin ve
glvenilir bir metot oldugu gosterilmistir [11-14]. Mini-BESTest
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allow early detection of gait and balance disorders in MS patients.

Keywords: Multiple sclerosis; balance disorder; Mini-BESTest; magnetic resonance imaging

MS'li hastalari iceren birkac calismada da kullanilmistir. ilk
calismalarda MS'de dengenin degerlendiriimesinde etkin
oldugu ileri strGlmustar [5,15]. Ancak bu konudaki veriler
halen yeterli degildir.

MS'li hastalarda dengenin degerlendiriimesinde manyetik
rezonans gorintileme (MRG) bulgulant da  kullanilmistir
[16]. Bazi calismalar denge durumu lizerinde MS plaklarinin
lokalizasyonunun etkili oldugunu ileri strerken diger calismalar
ise lezyon voliminin veya yikinin daha etkili oldugunu ileri
stirmuglerdir [17-20]. Bu yontemlerin bir kisminin karmasik
ekipman ve programlara ihtiyag duymalari nedeniyle kullanimlari
olduk¢a sinirhdir [16,19]. Bu nedenle, noérologlarin kolaylikla
uygulayabilecegi, MRG bulgularini siniflayarak lezyonlarin etkisini
ongorebilecedi pratik bir ydnteme ihtiyag vardir.

Bu calismada, MS hastalarindaki denge durumunu belirlemek
icin Mini-BESTest ve MSS'deki etkilenen bdlge sayisini esas
alan basit siniflamayi degerlendirmeyi amagladik.

Gereg ve Yontemler

Bu kesitsel calisma, lcilincli basamak akademik merkez olan
Ankara Sehir Hastanesi'nde Ocak-Subat 2022 tarihleri arasinda
gergeklestirildi. Calismaya Multipl Skleroz polikliniginde takip
edilen 57 (%71,3) kadin ve 23 (%28,7) erkek olmak lzere
toplam 80 MS hastasi dahil edildi. MS tanisi 2017'de revize
edilen McDonald kriterlerine gére deneyimli noérologlar
tarafindan konulmustur [21]. MS hastalik siresi 2 yildan az
olan hastalar ve son 6 ay icinde atak geciren hastalar calisma
disi birakildi (toplam 7 hasta). Ayrica ciddi géorme bozuklugu,



MS ile iliskisiz vestibiler hastaligi ve kognitif bozuklugu olan
hastalar calismaya dahil edilmedi (toplam 3 hasta).

Her hastanin Genisletilmis Ozirliilik Durum Olcegi (EDSS,
Expanded Disability Status Scale) skoru belirlendi. Hastalar ilk
olarak EDSS skoru 2'nin altinda olanlar (Grup 1= dizabilitesi
olmayan, 37 hasta), 2-2,5 olanlar (Grup 2= hafif dizeyde
dizabilitesi olan, 28 hasta) ve 3-3,5 olanlar (Grup 3= orta dlizeyde
dizabilitesi olan, 15 hasta) olmak Uzere U¢ gruba ayrildi.

Ayrica hastalarin son 1 yil icinde ¢ekilen MRG'lerinde mevcut
olan MS plaklarinin dagilimi supratentoriyal, infratentoriyal
ve medulla spinalis bolgeleri esas alinarak kaydedildi. Her
bir hasta icin ka¢ bdlgenin tutuldugu belirlendikten sonra
hastalar 1 bolge tutulumu olanlar, 2 bolge tutulumu olanlar ve
3 bolge tutulumu olanlar olmak tizere ikinci kez gruplandirildi.

Hastalarin elektronik tibbi dokiimanlari ve takip formlari
incelendi. Yas, cinsiyet, hastalik baslama yasi ve hastalik sresi
kaydedildi. Ayrica vitamin D, vitamin B12, C-reaktif protein ve
beyaz kiireyi iceren laboratuvar degerleri kaydedildi.

Hastalarda dengenin degerlendirilmesinde, daha 6nce dilimize
adaptasyon calismasi yapilmis olan Mini-BESTest kullanildi.
Mini-BESTest, dort alt boliime ayrilmis 14 maddeden olusur [11].

- Beklenen postiiral kontrol ( 3 madde)
- Reaktif postiiral kontrol (3 madde)

- Duyusal oryantasyon ( 3 madde)

- Dinamik yUrayus (5 madde)

Mini-BESTest degerlendirmesinde her madde U¢ puanlk bir
siralama 0lceginde derecelendirilir (0= En dusiik fonksiyon
seviyesi ile 2= Normal fonksiyon seviyesi arasinda degisen).
Toplam skorbumaddelerden elde edilen puanlarintoplamindan
olusur ve 0 (en kotu) ile 28 (en iyi) arasinda degisir.

Yurime hizlarini tespit etmekicin katilimcilara 6-metre ylriime
hizi testi uygulandi. Bu mesafeyi ylirime zamanlari saniye
olarak tespit edildi. Saptanan bu sire alti metreye boliinerek
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hastalarin metre/saniye olarak yiiriime hizlari elde edildi.

Bu kesitsel calisma yerel etik kurul (Ankara Sehir Hastanesi Etik
Kurulu) tarafindan onaylandi (Karar tarihi:12.01.2022, Etik kurul
no:2294). Calismaya dahil olan hastalara aydinlatilmis onam belgesi
imzalatildi. Calisma Helsinki bildirgesine uygun olarak yapildi.

Kayitlardan elde edilen veriler, istatistik paket programi
olan IBM SPSS statistic 22.0 (Chicago, IL, USA) kullanilarak
analiz edildi. Sayisal degiskenler ortalama ve standart
deviasyon seklinde sunuldu. Sayisal degiskenlerin ¢l grup
karsilastirmalarinda uygun olan yerlere gére One-Way ANOVA
veya Kruskal-Wallis testleri kullanildi. Uclii karsilastirmada
anlamh sonuclar bulunmasi halinde ikili karsilastirmalar
Student’s t-test veya Mann Whitney-U test kullanilarak yapildi.
Receiver Operator Characteristic (ROC) egrisi analizi, orta
ve hafif derece dizabilitenin saptanmasinda Mini-BESTest
skorunun optimal cut-off degerlerini belirlemek icin kullanild.

Kategorik degiskenler arasindaki iliskiler degerlendirirken
uygun Ki-Kare testleri kullanildi. p<0,05 duizeyi istatistik olarak
anlamli kabul edildi.

Bulgular

EDSS skoruna gore gruplandirmada, Grup 3'de yas ve hastalik
stiresi Grup 1 ve Grup 2'den anlamli derecede daha yiiksekti.
Yas ve hastalik stresi acisindan Grup 1 ve Grup 2 arasinda
anlamli farkhlik yoktu. Gruplar cinsiyet ve hastalik baslangi¢
yasi acisindan benzerdi (Tablo 1). Mini-BESTest skoru Grup 3'de
Grup 1 ve Grup 2'den anlamli derecede daha diistikt{i (p=0,001
ve p=0,001). Ayni zamanda Mini-BESTest skoru Grup 2'de Grup
1'den anlaml derecede daha distiktl (p=0,018). Yiiriime hizi
Grup 3'de Grup 1 ve Grup 2'den anlamli derecede daha diistk
iken (p=0,001 ve p=0,001), Grup1 ve Grup2'nin ylriime hizlar
arasinda anlamli farklilik yoktu (p=0,210). Gruplar arasinda
vitamin B12, vitamin D, beyaz kiire ve CRP diizeyleri agisindan
anlamli farklilik saptanmadi (Tablo 1).
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Mini-BESTest skoru 21,50 cut-off degeriile orta derecede dizabilitesi
olanlari dizabilitesi olmayanlardan %89 sensitivite ve %80 spesifisite
ayirt etmektedir (AUC:0.886, p:0,001) (Sekil 1 A). Mini-BESTest skoru
19,00 cut-off degeri ile orta derecede dizabilitesi olanlar hafif
dizabilitesi olanlardan %82,1 sensitivite ve %73,3spesifisite ayirt
etmektedir (AUC:0,774, p=0,003) (Sekil 1 B).
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Sekil 1: Mini-BESTest skorunun Receiver Operator Characteristic

(ROC) egrileri A) Orta derecede dizabilitesi olan MS hastalarini

dizabilitesi olmayanlardan ayirt etmede B) Orta derecede dizabilitesi

olan MS hastalarini hafif dizabilitesi olanlardan ayirt etmede

MSS'deki MS plaklarinin dagihimina goére degerlendirildiginde
17 hastada sadece bir bolge (timu supratentoriyal alanda)
tutulmustu, 27 hastada 2 bolge tutulmustu (10 hastada
supratentoriyal+infratentoriyal tutulumu, 17 hastada ise
supratentoriyal+medulla spinalis tutulumu) ve 36 hastada
3 bolge (supratentoriyal+infratentoriyal+medulla spinalis)
tutulmustu. U¢ Bélge tutulumu olan grupta yas, 1 Bélge
tutulumu olanlara gore anlamliderecede yiiksekti (p=0,019).iki
Bolge tutulumu olanlarile 1 Bolge ve 3 Bolge tutulumu olanlar
arasinda yas agisindan anlamli farklilik yoktu. Gruplar arasinda
cinsiyet, hastalik baslangi¢ yasi ve hastalik stireleri agisindan
anlamli farkhhk yoktu (Tablo 2). Mini-BESTest skoru 3 Bolge
tutulumu olanlarda 1 Bolge ve 2 Bolge tutulumu olanlardan
anlamli derecede daha diistktii (p=0,001 ve p=0,026). Ancak 1
Bolge tutulumu olanlar ile 2 Bélge tutulumu olanlara arasinda
Mini-BESTest skoru agisindan anlamh farkhhk yoktu (Tablo 2).
Uc Bélge tutulumu olan grupta yiiriime hizi 1 Bélge tutulumu
olanlara gore anlamli derecede diistiktii (p=0,004) (Tablo 2).

Mini-BESTest skoru ile yiriime hizi arasinda dogru yonli
anlaml bir korelasyon saptandi (r:0,774, p=0,001). Ayni
zamanda Mini-BESTest skoru ile EDSS skoru, yas ve hastalk
suresi arasinda ters yonli anlaml korelasyonlar saptandi
(sirasiyla, r:-0,621, p=0,001; r:-0,570, p=0,001 ve r:-0,389, p=
0,001) (Sekil 2).

A B

EDSS skor

Yirame Hizi (m/sn)

ooooo

T T T T v
10.00 15.00 20.00 26.00 30,00 1000 1800 2000 2600 3000
Mini-BESTest skoru Mini-BESTest skoru

Sekil 2: A) Mini-BESTest skoru ile ylirime hizi arasindaki korelasyon
B) Mini-BESTest skoru ile EDSS skoru arasindaki korelasyon.
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Biz calismamizda MS hastalarinda EDSS skoru ile Mini-BESTest
skoru arasinda ters yonlu bir iliski oldugunu saptadik. Hafif
dizabilitesi olan MS hastalarinda bile Mini-BESTest skoru
dizabilitesi olmayan MS hastalarina gore daha kotuydu.
Ayni zamanda Mini-BESTest skoru ile ylriime hizi arasinda
dogru yonlu bir iliski mevcuttu. Yarime hizi orta derecede
dizabilitesi olan MS hastalarinda hem hafif dizabilitesi olan
hem de dizabilitesi olmayan hastalara gére anlamli derecede
yavaslamisti. Ayrica MRG'de supratentoriyal, infratentoriyal ve
medulla spinalis olmak Uzere MSS'nin U¢ bolgesinde birden
demyelinizan plaklara sahip olan vakalarda Mini-BESTest skoru
bu bolgelerinin birinin veya ikisinin tutuldugu vakalara gore
anlamli derecede dusuktl. Bu hastalar ayni zamanda daha
ylksek dizabilite seviyesine ve daha distk yirime hizina
sahiptiler.



MS hastaligi relapslar ile seyreden ve genis bir semptom
yelpazesine sahip olan kronik nérodejeneratif bir stirectir [22].
MS hastaliginin yuksek bir oranda dizabilite ile sonuglanmasi
onun uygun ve etkin bir sekilde takibini zorunlu kilmaktadir.
Hastaligin agresifilerleyici dogasi erken tespit edilebilirse etkin
tedavi ve rehabilitasyon metotlari ile hastaligin progresyonu
yavaslatilabilir ve hastanin yasam kalitesi dlizeltilebilir [23,24].

Denge bozuklugu MSnin seyrinde godzlenen
birisidir.  MS'deki denge
nedenleri tam olarak ortaya konamamistir. Denge bozuklugu
ilerleyen siire¢ icerisinde hastada diisme korkusuna ve hatta
mobilizasyonda azalmaya ve diismelere neden olabilir [25].
Bu nedenle denge kaybir MS'li hastalarda kotli prognostik
isaret olarak degerlendirilebilir [6,26]. MS'de denge durumunu
degerlendirmek igin birgok yontem kullaniimasina ragmen
BBS test 6ne cikan bir 6lgme metodu olmustur [6]. Son
zamanlarda norolojik hastaliklarda dengeyi degerlendirmede
kullanilan testlerden bir digeri de Mini-BESTest'tir. inme
ve Parkinson hastaliginda Mini-BESTest'in glvenilir bir
test oldugu ortaya konmustur [12-14]. Ross ve arkadaslari
tarafindan yapilan bir calismada MS'li hastalarda denge
durumunun degerlendiriimesinde Mini-BESTest'in, BBS'den
daha iyi oldugunu gosterilmistir. Yazarlar Mini-BESTest'in MS'li
hastalarda dinamik dengenin degerlendirilmesinde faydali bir
test oldugunu belirtmislerdir [5]. Bizde ¢alismamizda, ylksek
EDSS skoruna sahip olan hastalarin disik Mini-BESTest
skoruna sahip oldugunu tespit ettik. Bunu destekler sekilde
EDSS skoru ile Mini-BESTest skoru arasinda ters yonli giglu
bir iliski oldugunu saptadik. Yiriime hizinda yavaslama MS
hastalarindasikgdzlenen birdurumdur.Bununlauyumluolarak
bizde daha onceki bir calismamizda hem kadin hem erkek
MS'li hastalanimizda ylrtiime hizini saghkli kontrollerden yavas
olarak saptadik [27]. Nogueira ve arkadaslari MS hastalarinda
go6zlenen bu yavas ylriime hizinin nedenlerini arastirdiklari
bir calismalarinda denge testi olarak ABC testini (Activities-
Specific Balance Confidence) kullanmislardir. Bu calismada
ABC test skorunun iyi olmasi ile ylrime hizi arasinda dogru
yonlu bir iliski saptanmistir [28]. Bu ¢alisma ile uyumlu olarak
bu calismamizda, Mini-BESTest skoru ile yiirime hizi arasinda
dogru yonli giglt bir iliski saptadik. Yiriime fonksiyonu
bircok faktoriin etkili oldugu kompleks bir harekettir. Bununla
birlikte denge bozuklugu ve buna bagh disme korkusu MS'li
hastalarda ylUriime hizinda yavaglamaya neden olan énemli
faktorlerden biridir [28,29]. Bizim bulgularimiz MS hastalarinda
hem denge durumunun belirlenmesinde hem de yiirimenin
degerlendiriimesinde  Mini-BESTest'in  faydali oldugunu
goOstermektedir.

onemli

sorunlardan bozuklugunun

MRG, MS hastaliginin teshisinde 6nemli bir yere sahiptir.
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MRG tarafindan MSS'de saptanan demiyelinizan plaklarin
sayisl, dagihimi ve goriinimi MS hastaliginin siddeti ve evresi
hakkinda onemli bilgiler saglamaktadir [19]. MS'de MSS'nin
etkilenme derecesi ile fiziksel ve biligsel fonksiyonlarin seviyesi
arasinda bir iliski oldugu bilinmektedir [16,18]. Ayni zamanda
demiyelinizan lezyonlarin MSS'dekilokalizasyonu, sayisi, hacmi
ve yayginhk dereceleri de MS'de denge bozuklugunu etkileyen
faktorler arasinda sayilmistir [3,16,20]. Bazi calismalar denge
Uzerinde serebellum, serebellar baglantilar ve spinal kord gibi
spesifik bolge tutulumlarinin etkili oldugunu belirtirken diger
bazi calismalarda lezyon volimiiniin 6nemli bir etken oldugu
vurgulanmistir [3,4,17,20]. Bazi otorler ise lezyon volimi
hesaplamanin etkili bir sekilde uygulanabilir olmadigini ileri
sirmuslerdir [16,19]. Biz bu nedenle calismamizda MSS'yi
supratentoriyal, infratentoriyal ve medulla spinalis olacak
sekilde 3 ana bdlgeye ayirdik. Bu bolgelerde yer alan lezyon
sayllarini da dikkate almadan tutulan bdlge sayisina gore
hastalari degerlendirdik. U¢ bélge tulumu olan hastalarda
Mini-BESTest skoru iki ve bir bélge tutulumu olan hastalardan
anlamh olarak disiiktd. Yani G¢ bolge tutulumu olanlarda
denge bozuklugu daha belirgindi. Aynizamanda bu hastalarda
yuriime hizi daha yavasti ve yine bu grupta dizabilite diizeyi
daha yiiksekti. Anlasilacagi lizere bizim MS hastalarinda MRG
degerlendirme yontemimiz her néroloji uzmanin kolaylikla
uygulayabilecegi basit bir siniflamayi icermektedir. MRG'de
cok spesifik anatomik lokalizasyon saptayan, lezyon volimi
veya atrofik bolge alani hesaplayan, 6zel donanim ve tecriibe
gerektiren ve ayni zamanda kolay uygulanabilir olmayan
sofistike yontemler kadar detayl niceliksel veri saglamasa
dahi, bizim basit siniflamamiz hastalarin denge durumu ve
dizabilite seviyesi hakkinda nitelikli ve 6nemli kestirimler
yapmaya olanak saglamaktadir.

Sonu¢

Mini-BESTest ~ MS'li denge
belirlenmesine katki saglayan basit ve kolay uygulanabilir bir
test olarak goriinmektedir. Mini-BESTest sonuglari, hastaligin
MSS'de yayginlik derecesini kolay bir sekilde belirleyen MRG
bolge siniflamasi bulgulari ile birlikte degerlendirildiginde
hastalardaki
saptanmasina olanak saglayabilir. Hastaligin saldirgan ve
ilerleyici dogasi bu kolay uygulanabilir yontemler yardimi
ile yakin bir sekilde takip edilirse rehabilitasyon programlari
ve etkin tedavi protokolleri optimal zamanda uygulanarak

hastalarda durumunun

denge ve yilrime bozukluklarinin erken

hastaligin progresyonu yavaslatilabilir ve hasta yasam kalitesi
duizeltilebilir.

Cikar ¢atismasi / finansal destek beyani
Bu yazidaki yazarlarin herhangi bir c¢ikar ¢atismasi yoktur.

Yazinin herhangi bir finansal destegi yoktur.
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Abstract

Aim: Chest computed tomography (CT) plays an important role in the diagnosis of coronavirus infection disease 2019 (COVID-19)
in patients with negative polymerase chain reaction (PCR) test but with clinical findings. The aim of this study was to determine
whether the disease can predict clinical severity and/or mortality with CO-RADS and/or CTSS in intensive care COVID-19 patients.

Material and Methods: In the study retrospectively, COVID-19 intensive care patients with PCR positive and chest CT
between 23 March - 31 December 2020 were included. CTs were evaluated by two independent radiologists without
providing the clinical information of the patients. CO-RADS and CTSS were calculated for each CT, and pathological
features were recorded. Demographic, clinical characteristics and mortality rates of the patients were recorded. Patients
were divided into three groups [mild (nasal/mask oxygen), severe (noninvasive mechanichal ventilator (NIMV) or high
flow nasal oxygen (HFQ)), critically severe (invasive mechanichal ventilation (IMV))] according to the clinical severity of
COVID-19. Mortality and clinical severity markers were determined by logistic regression analysis.

Results: Four hundred seventy three patients were included in the study. Patients were divided into three groups according
to clinical severity, mild (34.7%), severe (11.8%), and critically severe (53.5%). The mean CTSS of all patients was 19.58 and the
rate of patients in the CO-RADS 5 group was 50.7%. The mortality rate was 41.2%. APACHE Il score and CTSS were predictors of
clinical severity; age, female gender and CO-RADS were found as mortality predictors. The CO-RADS cut-off value predicting
mortality was 5. Ground glass appearance was the most common pathological finding with a rate of 84.4%.Receiver operating
characteristic (ROC) curves were drawn for mortality markers CO-RADS and APACHE Il, and the area under the curve (AUC) values
were 0.580 and 0.881, respectively. AUC was found to be 0.697 in the ROC curve drawn for CTSS, which is a clinical indicator of
severity. The mortality cut-off value was found to be 16.5 with 77% sensitivity and 79% specificity for the APACHE Il score (LR:3.7).
The clinical severity cut-off value was found to be 18.5, with 61% sensitivity and 66% specificity for the CTSS.

Conclusion: CO-RADS can be used to predict mortality and CTSS can be used to predict clinical severity in COVID-19,
which are radiological-based scoring systems.
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Amag: Coronavirus disease 2019 (COVID-19)'un tanisininda polimeraz zincir reaksiyon (PCR) testi negatif fakat klinik
bulgulari olan hastalarda toraks bilgisayarli tomografi (BT) dnemli rol oynar. Bu calismanin amaci; yogun bakim COVID-19

hastalarinda CO-RADS ve/veya BT siddet skoru (CTSS) ile hastaligin klinik siddetinin ve/veya mortalitesinin predikte edilip
edilemeyecegini belirlemektir.

Gereg ve Yontemler: Calismaya retrospektif olarak, 23 Mart - 31 Aralik 2020 tarihleri arasindaki PCR pozitif toraks BT'si olan
COVID-19 yogun bakim hastalari dahil edildi. BT'ler bagimsiz iki radyolog tarafindan hastalarin klinik bilgileri verilmeden
degerlendirildi. Her bir BT icin CO-RADS ve CTSS hesaplandi, patolojik 6zellikler kaydedildi. Hastalarin demografik, klinik
Ozellikleri ve mortalite oranlari kaydedildi. COVID-19’un klinik siddetine gore hastalar Uge ayrilarak (orta (nazal/maske
oksijen), agir (noninvasive mekanik ventilator (NIMV)veya ylksek akimli nazal oksijen (YNO)), cok agir (invaziv mekanik
ventilator (IMV))) karsilastirildi. Mortalite ve klinik siddet belirtecleri logistic regresyon analizi ile belirlendi.

Bulgular: Calismaya 473 hasta dahil edildi. Hastalar klinik siddetine gore orta (%34,7), agir (%11,8) ve ¢ok agir (%53,5)
¢ gruba ayrildi. Tum hastalarin CTSS ortalamasi 19,58 ve CO-RADS 5 grubundaki hasta orani %50,7 idi. Mortalite orani
%41,2 idi. APACHE Il score ve CTSS klinik siddet belirletecleri; yas, kadin cinsiyet ve CO-RADS ise mortalite belirtegleri
olarak bulundu. Mortaliteyi 6ngoren CO-RADS cut-off degeri 5 idi. Buzlu cam goriinimii %84,4 orani ile en sik saptanan
patolojik bulgu idi. Mortalite belirteci olan CO-RADS ve APACHE Il icin ROC egrisi cizdirildi ve egri altindaki alan (EAA)
degerleri sirasiyla 0.580 ve 0.881 idi. Klinik siddet belirteci olan CTSS icin EAA 0.697 olarak saptandi. APACHE Il skoru icin
%77 sensitivite ve %79spesifite ile mortalite cut-off degeri 16.5 olarak bulundu (LR:3.7). CTSS icin %61 sensitivite ve %66

spesifite ile klinik siddet cut-off degeri 18.5 olarak bulundu.

Introduction

Coronavirus disease-2019 (COVID-19), which is caused by
Severe acute respiratory virus -2 (SARS-CoV-2), has been
continuing all over the world since December 2019 [1].
COVID-19, which occurs most frequently with respiratory
symptoms, can create different clinical situations from flu-like
symptoms to respiratory failure.

The diagnosis of COVID-19 is confirmed by the real
time-polymerase chain reaction (rt-PCR) method in the
nasopharyngeal swab sample. However, even with clinical
compatibility, the PCR test may be negative. Although the
diagnosis of COVID-19 is confirmed by PCR testing, COVID-19
pneumonia is detected by radiological imaging. The cause of
hypoxemia requiring hospitalization in the intensive care unit

Sonug: CO-RADS mortaliteyi, CTSS ise klinik siddeti predikte etmede kullanilabilen radyolojik temelli skor sistemleridir.
Anahtar kelimeler: COVID-19; yogun bakim; CO-RADS; CTSS; mortalite prediiktord; klinik siddet prediiktor.

(ICU) in COVID-19 is lung involvement. Chest X-ray evaluated
in two dimensions may be insufficient to show lung pathology.
On the other hand, chest CT is another imaging method in
which the lung is evaluated in three dimensions and gives more
detailed information. Therefore, chest CT may be one of the
best indicators of the clinical severity, morbidity and mortality
of COVID-19. Chest CT is scored for COVID-19 with the COVID-19
Reporting and Data System (CO-RADS) scoring system reported
by The Radiological Society of Netherlands (NVVR) (Table 1) [2].
In addition, CT severity score (CTSS), which is a semiquantitative
scale, is another scoring method used to show disease severity.

The aim of this study is to determine whether radiological
scoring such as CO-RADS and/or CTSS can predict clinical
severity and mortality in intensive care COVID-19 patients.
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Material and Methods

The study was carried out in accordance with the Declaration
of Helsinki Principles, after obtaining the ethics committee
approval (Ethics committee no: E1-20-667). It was planned
as a retrospective observational study in which patients with
a diagnosis of COVID-19 hospitalized in the ICU between 23
March 2020 and 31 December 2020 were included. Patients
aged =18 years, with positive PCR test and CT (chest CT
performed two days before or 2 days after ICU admission), were
included in the study. Patients aged <18 years and without CT
or with CT outside the specified range were excluded from the
study. CTs were evaluated by two independent radiologists
without providing the clinical information of the patients. A
CT was evaluated only by a radiologist. CO-RADS and CTSS

were calculated for each CT.

CTSS was calculated by evaluating each of the 5 lobes and 20
segments in both lungs separately. Stratification was made as
0 (lung involvement 0%), 1 (lung involvement <50%), and 2
(lung involvement >50%). Scoring was calculated separately
for each hemithorax and for the total CTSS. The CTSS range
was 0-40. In addition, the characteristics of the lesions on
CT were also recorded (ground glass, consolidation, air
bronchogram, pleural effusion, linear opacity, crazy paving,
pleural thickening, cavitation-reverse halo, pericardial effusion,
bronchial enlargement, vascular enlargement, atelectasis,
(LAP),
Demographic characteristics of patients (age, gender),
APACHE Il (Acute Physiological and, Chronic Health Evaluation)

score, nasal/mask oxygen, noninvasive mechanical ventilation

lymphadenopathy acinar nodule, cardiomegaly).

(NIMV), high flow nasal cannula oxygen (HFO), need for
invasive mechanical ventilation (IMV), IMV duration length
of stay in ICU and mortality rate were recorded. Intensive
care patients were stratificated three groups according to the
clinical severity of COVID-19; mild (nasal/mask oxygen), severe
(NIMV or HFO), critically severe (IMV). Demographic, clinical
and radiological characteristics of the groups were compared.
Mortality and clinical severity predictors were determined
by logistic regression analysis. Further, cut-off values that
determine mortality and clinical severity were determined.
Receiver operating chareacteristic (ROC) curve was drawn for
to predict predictore of clinical severity and mortality and area

under the curve (AUC) was calculated
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Radiological technique

Chest CTs were obtained with 2 devices with multidetector-128
slices specially reserved for patients with suspected SARS-
CoV-2 (GE Revolution EVO 128 Slice CT Scanner, GE Medical
Systems, Milwaukee, WI, USA). During inspiration, shots were
taken in the supine position without the use of intravenous
contrast material. As CT acquisition parameters, section
thickness was chosen as 1.3 mm, pitch factor 0.98, tube
voltage average 100 kV, mA 90-300, collimation width 0.625.

Statistical Analysis

Statistical analyzes of the data obtained in the study were
performed using the "SPSS for windows 26.0" Statistical
Package Program. Continuous variables were expressed as
mean=SD. The conformity of the numerical data to the normal
distribution was evaluated with the Shapiro-Wilk test, and
then the One-Way ANOVA test or t test was used to compare
the numerical data with the normal distribution, and the result
was evaluated according to the equality of variances. The
Kruskal-Wallis or Mann-Whitney U test was used to compare
the numerical data that did not fit the normal distribution.
Categorical data were given as numbers and percentages.
Pearson Chi-square test was used to compare categorical data.
Logistic regression analysis was performed to detect mortality
predictors. AUC values were calculated by plotting ROC curves
for APACHE Il and CORADS scores, which are predictors of
mortality. In addition, the cut-off values of the scores were

found. P<0.05 was considered significant.
Results

A total of 473 patients with PCR positive and chest CT (+2
days from ICU admission) were included in the study. The
mean age of the patients was 70.61 years, 59% were male, and
the mean APACHE Il score was 17.92. 53.48% of the patients
required IMV and the mean duration of IMV was 8.5 days. The
mean length of stay in the ICU of all patients was 10.61 days,
the mean CTSS 19.58 and the rate of patients in the CO-RADS
Category-5 was 50.7%. The mortality rate of all patients was
41.2%. Patients were divided into three groups according to
clinical severity, mild (34.7%), severe (11.8%), and critically
severe (53.5%). There was a significant difference between the
mean ages of the groups, and the mean age (73.21) was the
highest in the critically severe group (p<0.001). The genders

were similar in all three groups. The APACHE Il score was
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highest in the critically severe group (23.92) and there were
differences between the groups (p<0.001). The length of stay
in the ICU was the shortest in the mild group (8.43 days), and
there was a difference between the groups (p=0.002). There
was a difference between the three groups in terms of CTSS
mean and CO-RADS stratification (p<0.001) (Table 2). The
CO-RADS cut-off value predicting mortality was 5. When the
patients were grouped according to the determined cut-off
value (CO-RADS <5 and CO-RADS=5), CTSS and mortality
rates were higher in the group with CO-RADS=5 (p<0.001 and
p=0.015, respectively) (Table 3). In Chest CT, ground glass was
the most common pathological finding with a rate of 84.4%
in all patients. There was a statistical difference between

the groups in terms of ground glass, air bronchogram,

pleural effusion, crazy paving, pleural thickening, bronchial
enlargement, and lymphadenopathy (LAP), and these findings
were most common in the critically severe group (Table 4).
While APACHE Il score and CTSS are clinical severity predictors;
age, female gender and CO-RADS-category 5 were found as
mortality predictors (Tables 5 and 6). ROC curves were drawn
for mortality predictors CO-RADS and APACHE Il, and the area
under the curve (AUC) value was 0.580 and 0.881,respectively
(Figures 1 and 2). AUC was found to be 0.697 in the ROC curve

drawn for CTSS, which is a clinical severity predictor (Figure

3). The mortality cut-off value was found to be 16.5 with 77%
sensitivity and 79% specificity for the APACHE Il score (LR:3.7).
The clinical severity cut-off value was found to be 18.5 with
61% sensitivity and 66% specificity for CTSS (LR:1.8).
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Figure 1. ROC curve for CTSS as a clinical severity predictor
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Figure 2. ROC curve for APACHE Il score as a mortality predictor
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Discussion

In this study, an answer was sought to the question, "Can chest
CT be a diagnostic tool that can predict clinical severity and
mortality in COVID-19 intensive care patients?”. The diagnosis of
COVID-19is confirmed by detecting the SARS-CoV-2 agent in the
PCR test. However, there is no objective laboratory or imaging
method that gives precise information about how the disease will
progress. Although the PCR test is negative, chest CT is helpful in
confirming the diagnosis in symptomatic patients [3,4]. The World
Health Organization (WHO) do not recommend routine chest
imaging in asymptomatic COVID-19 patients. For patients with
suspected or confirmed COVID-19, not currently hospitalized
and with moderate to severe symptoms, WHO suggests using
chest imaging in addition to clinical and laboratory assessment
to decide on regular ward admission versus ICU admission [5]. In
line with this information, chest CTs of COVID-19 patients with
positive PCR test who required ICU admission were evaluated
in this study. CTs taken within 2 days before and after admission
to the ICU were scored by two radiologists to standardize the CT
performed time. In the literature, studies have been reported
on how effective CTs performed in the emergency room are in
predicting hospitalization in the service or ICU or in predicting
the need for intubation [8].The difference of this study; all
patients were admitted to the ICU and the validity of CT scores
was demonstrated in predicting the course of the clinicin the ICU
and mortality.

In CO-RADS stratification, 7 different stratifications are made
between 0-6. According to the CO-RADS stratification, RT-
PCR is classified as positive for SARS-CoV-2 Category-6. In
fact, all patients in this study had a positive PCR test and thus
could be included in Category-6. However, since the PCR test
results of the patients were not reported to the radiologists
who evaluated the CTs, they were excluded from Category-6
stratification. Accordingly, 50.7% of the patients were in the
CO-RADS Category-5 group, that is, they had typical COVID-19
findings. 9.1% were in the Category-4, that is, Suspicious for
COVID-19 group. 14.6% were Category-3; features compatible
with COVID-19 but also other disease, and 18.6% were in the
Category-2; typical for other infection but not COVID-19 group.
Therefore, 93% of all patients had lung involvement. Hence,
patients were often admitted to the ICU due to hypoxemia
and/or respiratory failure. Although 33 patients in Category-1
without lung involvement do not have primary respiratory
failure or need for oxygen; were admitted to the ICU for reasons
related to other system involvements of COVID-19 such as
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myocarditis, myocardial infarction, cerebrovascular event.

CO-RADS Category-5 was higher in severe and critically severe
group than mild group. This is a finding that supports the
clinical findings of patients with radiologically typical CT for
COVID-19 may be more severe. Although CO-RADS Category-5
was the highest in the severe group, no mortality was observed
in this group. The reasons for this are; it can be explained by the
younger mean age of the patients in this group, the lower mean
APACHE Il score, which is a predictor of mortality, and no IMV
requirement. In patients whose symptom onset times could
not be determined, the time between symptom onset and CT
performed may also be shorter in the mild group. That's because
the sum of CO-RADS Category 1, 2, and 3 (53.7%) was highest in
the mild group. Previous studies have also reported that chest
imaging might be negative in the earlier phase of COVID-19
due to it has not involved the lung paranchyma yet [7].

In this study, we found the mortality cut-off value for CO-RADS
to be CO-RADS=5. The study of Zayed et al. reported that if
CO-RADS <4.5, severe COVID-19 can be ruled out at a rate of
97%, and that CO-RADS is significantly higher in the severe/
critically ill group (4.86) than in the mild/moderate group (2.33)
[8]. So CO-RADS>4.5 clinically severely supports COVID-19. In
our study, unlike the Zayed et al study, the mortality cut-off
value was determined for CO-RADS in intensive care COVID-19
patients. The fact that the mean CTSS and mortality were
significantly higher in the group with CO-RADS=5 indicates
that the lung involvement rate of COVID-19 is also higher in
this group. The mean of CTSS, another scoring system, was
the lowest in the mild group. In the severe and critically severe
groups, the CTTS mean was similar. Although all patients
were positive for PCR, with CTSS, which is a semi-quantitative
method that shows lung involvement rates, the mean CTSS
scores were higher in these two groups, where the disease
was more severe, hypoxemia and oxygen support systems
were needed more, such as HFO, NIMV or IMV. In addition,
CTSS, which is a clinical severity predictor in our study, was
reported to have the strongest positive correlation with the
clinical status of patients in the study of Mruk et al. [9].

In the study of Lieveld et al in which they used CO-RADS
and CTSS, the mean CTSS of patients admitted to the ICU
was determined as 14.8[8].In this study, the mean CTSS of all
patients (19.58) and clinical severity cut-off value (18.5) were
found higher than the study of Lieveld et al [6]. The reasons
for this are; it may be that all the patients in our study were
PCR positive and had a higher sample size (88 vs 473 ICU



patients). At the beginning of the pandemic, Yang et al. study
reported similar results to our study. In the reported study, the
optimal CTSS threshold for identifying severe COVID-19 was
19.5 [10]. In the study of Bellos et al, the CTSS of patients with
ICU admission was 12.6 [11].The small number of patients in
this previous study may be the reason for having a lower CTSS
mean than our study. Abbasi et al compared survived and
deceased COVID-19 patients and reported a CTSS of 14.5 in
the deceased group [12]. Further, this value was lower than
the mean CTSS of all patients in our study. The differences
between the two studies; Abbasi et al. may have carried out
their studies with a small number of patients at the beginning
of the pandemic (February-March 2020) and the population
in their study included patients admitted not only to the ICU
but also to the hospital [12]. In the study, which included
only COVId-19 patients in the intensive care unit, CTSS was
reported as >15 as a mortality predictor [13].

It has been reported in the literature that peripheral ground glass
and consolidation are the most common CT findings of COVID-19
[14]. In this study, the most common lesions were ground glass
and consolidation areas, and the results were similar.

The difference of this study from the others is that only the
PCR positive COVID-19 patients followed in the ICU were
included and their radiological findings were compared.
Cause studies comparing the radiological features of PCR
positive and negative patients for CO-RADS have been
reported in the literature [15]. For CTSS, it has been reported
that there is a significant relationship between emergency to
hospital admission, ICU admission and 30-day mortality [6]. In
this study, both CO-RADS and CTSS were scored, and which
parameter predicted mortality and clinical severity of the
disease was evaluated separately.

In the study of Zayed et al, it was reported that both CO-RADS
and CTSS can predict severe COVID-19 [8]. In our study, CO-
RADS, which predicts the mortality of COVID-19 patients in
intensive care, and CTSS, which predicts clinical severity, were
found to be two different radiological-based scoring systems.

As a mortality predictor, the AUC in the ROC curve plotted for
APACHE Il was greater than the AUC calculated for CO-RADS.
While the APACHE Il score, which has been used as a mortality
predictor for a long time, is calculated with clinical and laboratory
parameters, CO-RADS includes only radiological findings.
Therefore, the AUC determined for CO-RADS may not be as
high as the AUC of APACHE II. It was found as the clinical severity
predictor of CTSS, which calculates how much of each segment
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of the lung is affected together with the radiological findings.

Although COVID-19 causes disease in all age groups and in
both genders, previous studies in the literature have reported
that male gender and elderly individuals are more affected by
the disease or have the disease more severely [16,17]. In this
study, similar to the literature data; the ratio of male patients
was predominant, and the mean age of the critically severe
group was the highest.

Limitations of the study; a single-center, retrospective study,
with one CT evaluated only by a radiologist. Therefore, the
compatibility between radiologists could not be evaluated. In
addition, the time between the onset of symptoms and the
time the CT was performed could not be determined.

Conclusion

Thoracic CT has an important role in predicting clinical severity
and mortality, as well as confirming the diagnosis in COVID-19
intensive care patients. From two different radiological
scorings; CO-RADS can be used to predict mortality and CTSS
to predict clinical severity.
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Comparison of use of central venous catheter and arteriovenous fistula
as initial vascular access in 735 patients with end-stage renal disease
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Abstract

Aim: Although arteriovenous fistula (AVF) has been shown as the first choice for hemodialysis (HD), its superiority over
central venous catheter (CVC) is still controversial considering the risk factors. Aim was to compare AVF and CVC, which
should be is used as the first vascular access in HD.

Material and Methods: Patients were divided into two groups according to the use of AVF and CVC.The groups were compared
in terms of age, gender, body mass index (BMI), comorbidities, use of antiplatelet and anticoagulant agents, HD sessions per
week, end stage renal disease (ESRD) duration, HD treatment duration, patency of vascular acces and number of changes.

Results: When patients were grouped, 499 patients were in the CVC group and 235 patients were in the AVF group. The
mean age of patients in the AVF group was higher than that of the CVC group (p=0.010). The difference between the
median ESRD duration of the patients in the CVC and AVF groups was statistically significant (5 vs 6 months) (p=0.004).
The duration of HD treatment was significantly longer in the AVF group (p=0.031). The median patency of their CVC was
3 months, while the median patency of their AVF was 48 months (p<0.001). The median number of changes was 1in the
CVC group and 0 in the AVF group, this difference was statistically significant (p<0.001).

Conclusions: AVF is superior to CVC in terms of patency and number of changes, and it is the vascular access that should
be preferred in first HD.
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Amag: Arteriyovenoz fistiil (AVF), hemodiyaliz (HD) icin ilk secenek olarak gosterilse de risk faktorleri goz 6niine alindiginda
santral venoz kateter (CVC)'ye Ustinligl halen tartisma konusudur. Bu ¢alismanin amaci ile HD de ilk vaskiiler erisim yolu
olarak kullaniimasi gereken AVF ile CVC'nin karsilastiriimasiydi.

Gereg ve Yontemler: Hastalar AVF ve CVC kullanimina gore iki gruba ayrildi. Gruplar yas, cinsiyet, viicut kitle endeksi (BMI),
komorbiditeleri, antiplatelet ve antikoagiilan ajan kullanimi, haftalik HD seansi, son dénem bdbrek yetmezIligi (ESRD)
stiresi, HD tedavi siiresi, vaskuler erisim yolu patens siresi ve degisim sayilari agisindan karsilastirldi.

Bulgular: 499 hasta CVC grubunda, 235 hasta AVF grubunda idi. AVF grubunun yas ortalamasi CVC grubundan daha fazla
idi (p=0.010). CVC ve AVF grubu arasindaki ESRD suresideki farklilik anlamli idi (5 ve 6 ay) (p=0.004). AVF grubunun HD
tedavi stresi anlamli olarak daha uzun idi (p=0.031). CVC'lerin median patens siresi 3 ay iken AVF'lerin patens siresi48
ay idi (p<0.001). CVC grubunda ortalama degisim sayisi 1 iken AVF grubunun ortalama degisim siresi 0 idi ve bu fark
istatistiksel olarak anlamli idi (p<0.001).

Sonuglar: AVF, patens siresi ve degisim sayisin acisindan CVC'den daha Ustindir ve HD tedavisinde ilk vaskiiler erisim yolu

olarak tercih edilmelidir.

Introduction

Hemodialysis is the most common treatment method used
for end-stage renal failure (ESRD). Approximately 70%
of 300 million ESRD patients worldwide are treated with
hemodialysis [1]. Vascular access needed for an effective HD
is usually established by a central venous catheter (CVC) or
arteriovenous fistula (AVF) [2]. CVC is used as the vascular
access in the first HD session in approximately 80% of ESRD
patients in the Unites States of America [3]. However, the
current guidelines recommend the creation of an AVF as a
preparation for future HD in patients who have stage 4 chronic
kidney disease (CKD) [4,5]. Although this view has gained
acceptance by the majority, considering the advantages and
disadvantages of CVC and AVF, it has been a matter of debate
which vascular access method would be preferred in the first
HD [6]. Although AVF has some advantages over CVCsuch asa
lowerinfection rate and freedom of central venous injury, italso
has some disadvantages such as being a surgical procedure
and causing aneurysms and serious life-threatening bleeding
[6] (Figure 1). In addition, some of the stage 4 CKD patients do
not undergo HD for a long time despite having an AVF, which
leads to complete AVF thrombosis during that period [7].

In the present study, we aimed to compare AVF and CVC
regarding patency rates and the number of replacements in
patients undergoing HD for the first time. We also aimed to find
the most advantageous vascular access in order to determine the
most cost-effective method and to increase patients’ quality of
life by performing the minimum number of invasive procedures.

125

Anahtar kelimeler: Bobrek yetmezligi; renal diyaliz; arteriyovenoz fistil; santral venéz kateter; hemodiyaliz

Figure 1: Aneurysm in the cephalic vein in the upper arm
Material and Methods

Ourstudy was approved by Baskent University Clinical Research

Ethics Committee under the project number KA21/423 at
19/10/2021. We retrospectively reviewed the medical records
of CKD patients who underwent HD for the first time between
January 2010 and September 2020. We excluded patients



whose medical records could not be accessed, who attended
follow-up at another center, and for whom an arteriovenous
graft (AVG) was used. The patients enrolled by our study were
grouped into 2 groups as those for whom a CVC was used
(CVC group) and those for whom an AVF was used (AVF group)
as the vascular access in the first HD (Figure 2).

Patients with ESRD, who

started hemodialysis
(n=791)

Patients with deficient data
Exclided Patients with follow-up in another center
Patient with arteriovenous graft
(n=57)
A
Study population
(n=734)

CVC group
(n=499)

AVF group
(n=235)

Figure 2: Flowchart of the study (ESRD: end stage renal disease, CVC:

central venous catheter, AVF: arteriovenous fistula)

The two groups were compared with respect to patient age,
gender, body mass index (BMI), comorbidities (heart failure
(HF), coronary artery disease (CAD), diabetes mellitus (DM),
peripheral vascular disease (PAD)), duration of ESRD and
HD, weekly number of HD sessions, and anticoagulant or
antiplatelet use. The patency rates and the number of AVF
procedures and the patency rates and the number of CVC
replacements were compared between the two groups.

Statistical Analysis

Descriptive statistics were presented as mean + standard
deviation or median (minimum-maximum) depending on
parametric test assumptions for numerical variables, and
number (n) and percentage (%) for categorical variables. Inter-
group comparisons of numerical variables were carried out
using Student’s t test for variables meeting the parametric
test assumptions and Mann-Whitney U test for those not
meeting the parametric test assumptions. Categoric variables
were compared using Pearson Chi-square test or Fisher’s exact
test. A p value of less than 0.05 was considered statistically
significant for all statistical analyses. Statistical analyses were
performed using IBM SPSS v22 software package.
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Results

The data of a total of 791 patients were retrospectively
analyzed. Fifty-seven patients were excluded due to inability
to access to their data, follow-up at another center, or AVG use.
Therefore, a total of 734 patients were included in the final
analysis of the study results. When the patients were grouped
with respect to vascular access, 499 patients were grouped in
the CVC group and 235 patients in the AVF group (Figure 2).

The mean age of the patients was calculated as 57.8 £16
years in the CVC group and 60.9 £14.5 years in the AVF group
(p=0.010). In the CVC group, 226 (45.3%) patients were female
and 273 (54.7%) were male; 105 (44.7%) of the patients in the
AVF group was female and 130 (55.3%) were male. There was
no significant difference between the two groups in terms of
gender distribution (p=0.877). The mean BMI was 25.4 +5.3 kg/
m2 in the CVC group and 25.3 + 5.3 kg/m2 in the AVF group.
There was no significant difference between the two groups
regarding their BMI values (p=0.796).

A comparison of the study groups regarding PAD, DM, CAD,
and HF revealed no significant difference (Table 1). When
antiplatelet and/or anticoagulant use of the study groups
was questioned, there were 308 (61.7%) patients using these
agents in the CVC group and 149 (63.4%) patients in the AVF
group, and there was no significant difference between the

study groups in this regard (p=0.661).

The median duration of ESRD was 5 (1-47) months in the CVC
group and 6 (1-53) months in the AVF group, and there was a
significant difference between the two groups with respect to
the duration of ESRD (p=0.004). The median duration of HD
was 4 (1-88) months in the CVC group and 5 (1-33) months in
the AVF group, and the difference between the two groups
was statistically significant (p=0.031). No significant difference
was found between the two groups in terms of the weekly
number of HD sessions (p=0.269) (Table 2).
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A comparison between the duration of normal functioning
of CVC and AVF of the ESRD patients revealed a statistically
significant difference (p<0.001). The median duration of normal
functioning of the first CVC was 3 (1-240) months while the first
AVF functioned normally for 48 (1-396) months. A comparison

of the study groups with regard to the number of replacements
of CVCs and AVFs revealed that the median number of CVC
replacements in the CVC group was 1 (0-7) while the median
number of AVF replacements in the AVF group was 0(0-5), with
the difference being statistically significant (p<0.001).

Discussion

Inourstudy, wedeterminedthat AVFs were moreadvantageous
than CVCs with respect to both patency rate and the number
of replacements, regardless of risk factors.

Although it is recommended to start HD therapy with AVF
in ESRD patients, AVF maturation may take a period of 3-4
months, during which patients may have to begin HD therapy
with a CVC. In elderly patients and women, on the other
hand, the likelihood of AVF maturation is lower, and repeat
interventions may be needed during the maturation period
[8]. Lyu et al. failed to show any superiority of AVFs over
CVCs in elderly patients and could not realize that AVFs were
more beneficial in the long term [9]. It is not possible to draw
any conclusion in our study due to an almost equal gender
distribution. However, although the mean age of the AVF
group was significantly higher compared with that of the CVC
group, the AVFs functioned normally for a longer period and
needed a lower number of reinterventions. We believe that
this difference stemmed from the fact that the AVFs of our
patients were created with a correct technique. Furthermore,
using a correct technique for the cannulation of AVFs also
contributes to lengthening of an AVF’s life.

BMI is calculated as the ratio of body weight in kilograms
to the square of height in meters. The World Health
Organization categorizes obesity by the BMI value [10].
By this categorization, BMI <18.5 kg/m2 is categorized as
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underweight, 18.5-24.9 kg/m2 as normal healthy, 25.0-29.9
kg/m2 as overweight, 30.0-34.9 kg/m2 as class | obesity, 35.0-
39.9 kg/m2 as class Il obesity, and >40.0 kg/m2 as class Ill or
extreme obesity [11,12]. Overweight and obesity are major
risk factors for atherosclerotic cardiovascular diseases. Every
1 point above normal BMI causes a 10% increase in the risk of
atherosclerotic cardiovascular disease [13]. CAD and PAD are
among clinical consequences of atherosclerosis [14]. The latter
is known to disrupt vascular anatomy by various mechanisms
and to cause AVF stenosis and obstruction [15]. As an example
of these mechanisms, DM, one of the causes of atherosclerosis,
causes an increase in vascular intima-media thickness, which
ultimately causes narrowing of vascular lumen [16]. In HF
patients, AVFs cannot be effectively used, and their risk of
thrombosis is higher than normal population due to a low
cardiacoutput.Basile etal.showed adirect correlation between
vascular access flow, cardiac output, and the effectiveness of
HD [17]. In our study group, although BMI was equal in both
groups, PAD and DM were more common in the AVF group,
albeit to a statistically non-significant degree. The findings of
our study indicating that AVF was more advantageous despite
the existence of these risk factors suggest that the risk factors
affecting cardiac output and vascular access flow (HF and
CAD) may in fact be more influential on AVF patency than the
risk factors affecting vascular wall (PAD and DM). A study on
this subject may provide more accurate results.

Studies to date have shown that antiplateletand anticoagulant
drugs reduce the risk of vascular thrombosis and increase
fistula patency. Studies have attributed this finding to the
ability of antiplatelet and anticoagulant agents to prevent
platelet adhesion to surgically treated vessels, and thereby,
thrombus formation [18,19]. A metanalysis showed that
antiplatelet therapy administered for the first 6 months
reduced the risk of thrombosis by 50% [20]. Our study showed
no significant difference between both groups regarding
the rate of antiplatelet and anticoagulant agent use. In line
with the studies performed on this subject, one can suggest
that making early antiplatelet and anticoagulant use more
widespread in AVF patients may improve AVF patency rates.

Calcium phosphate salts start toaccumulate in vascular wall over
time in ESRD patients. Furthermore, changes occur in vascular
smooth muscle cells due to impaired mineral metabolism,
which leads to arterial calcification [21]. This process causes
a disruption in vascular structure as the duration of ESRD
increases. As well as creating AVFs with a correct technique, their



correct cannulation also affects AVF patency. Three techniques
are generally used for cannulation, and one should have a
thorough knowledge of these techniques: area technique, rope
ladder, and buttonhole technique [22]. When these techniques
are not vigorously complied, several morbid complications may
occur, and vascular access may be lost [23]. The risk of ESRD
patients encountering these complications increases as the
duration of HD lengthens. In accordance with the literature,
our study showed that AVFs were more advantageous in terms
of patency rate and the number of replacements despite
significantly longer durations of ESRD and HD.

A limitation of our study may be that the groups were not
evaluated in terms of complications. When the complications
are determined, factors affecting patency of AVF, and CVC can
be evaluated in a more detailed fashion. In addition, a more
comprehensive study can be conducted by including AVGs in
the study design.

Conclusion

Literature data suggest that AVFs are associated with a
lower infection risk and are better tolerated by patients;
thus, it is recommended that AVFs be preferred for HD. In
addition to these advantages, our study also revealed that
AVFs are superior in terms of patency rate and the number
of replacements. HD in ESRD patients can be sustained with
fewer complications and more cost-effectively as a result of
the widespread use of AVF.
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1 Orjinal Makale

Gecici kateter ile hemodiyaliz uygulanan hastalarin yasam kalitesi ve
memnuniyet diizeylerinin degerlendirilmesi

Evaluation of quality of life and satisfaction levels of patients who
underwent hemodialysis with a temporary catheter
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Oz
Amag: Bu calismada akut bobrek yetmezligi nedeni ile ilk kez hemodiyaliz katateri implante edilen hastalarin katater
yerlesim yerine gore yasam kaliteleri ve memnuniyet dlizeylerinin arastirilmasi amacglanmistir.

Gerec ve Yontemler: Calismaya Subat 2021 ile Agustos 2021 Sivas Cumhuriyet Universitesi Uygulama ve Arastirma
Hastanesinde gecici hemodiyaliz katateri konulan 135 hasta ¢alismaya dahil edildi. Hastalar juguler ven, subklavyen ven
ve femoral vene hemodiyaz katateri konulan hastalar olarak gruplandirili. Her gruba ayri ayri Durumluk-Strekli Kaygi
Olcegi, Gorsel Analog Skalasi (Viziiel Analog Skala-VAS) ve Yasam kalitesi 6lcegi anketleri uygulandi.

Bulgular: Calismada subklavyen vene katater konulan hastalarin; juguler ven ve femoral vene katater konulan hastalara
gore daha az kaygi duyduklari, yasam kalitelerinin daha ylksek oldugu ve daha az agri duyduklari goézlemlenmistir.

Sonug: Her ne kadar subklavyen ven kataterizasyonu hemodiyaliz icin ilk tercih olmasa da kataterin kisa sreli kalacagi 6n
goruliyorsa, tecriibeli bir merkezde uygulaniyorsa, hastalarin kisa boyun, obezite gibi risk faktorleri de varsa hasta uyumu
acisindan tercih edilebilecegi akilda bulundurulmalidir.
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Abstract

Giris

Santral venoz kateterler, major cerrahi, hemodinamik takip,
inflizyon tedavisi, hemodinamik takip ve hemodiyaliz gibi bir cok
amacla kullanilan, kalpte, kalbin yakininda ya da aort, pulmoner
arter gibi buylk damarlarin birinde sonlanan intra vendz
kateterlerdir [1,2]. Kritik hastalarin takibinde vazgegilmezler
arasina yer alan santral venoz kateterler, ilk olarak 1929 yilinda
Alman doktor Werner Frossman tarafindan, Ureter kateterin
antekiibital damara yerlestirilmesiyle tarihte giincellik kazanmistir
[3]. ilerleyen yillarda da Seldinger tanimladigi tel teknigi ile
intravendz kateterizasyon islemine 6nemli katkida bulunmustur
ayrica English ve arkadaslarinin yaptiklan ¢alismalarla santral
venoz kateterlerlere olan ilgi artmistir [4,5].

Santral vendz kateterler hastanin gereksimine, tahmini
kullanim suresine ve kateteri takan hekimin deneyimi dikkate
alinarak karar verilir. Periferik venlerden yerlestirilen santral
kateter, gecici santral vendz kateter, kalici santral venoz
kateter, ve port kateterler olmak Uzere dort tip santral venoz
kateter vardir [1,6,7]. Santral vendz kateter bdlgelerinden;
internal juguler, subklavyen veya femoral ven en cok kateter
yerlestirilen bolgelerdir [8].

Glnumizde en sik akut bobrek yetersizligine bagh
hemodiyaliz icin kullanilan santral venoz kataterler, hastalar
acisindan bazi endiseleri beraberinde getirmektedir. Ozellikle
santral venoz kataterlerin lokalizasyonuna bagli olarak glinliik
aktivitelerde kisitlanmalar ve yasam kalitesindeki degisiklikler

bu endiselerin basinda gelmektedir.
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Aim: In this study, it was aimed to investigate the quality of life and satisfaction levels of patients who had a hemodialysis
catheter implanted for the first time due to acute renal failure, according to the catheter location.

Material and Methods: 135 patients who had temporary hemodialysis catheters placed in Sivas Cumhuriyet University
Hospital between February 2021 and August 2021 were included in the study. The patients were grouped as patients
with hemodialysis catheters placed in the jugular vein, subclavian vein, and femoral vein. State-Trait Anxiety Scale, Visual
Analog Scale (VAS) and Quality of Life scale questionnaires were applied to each group separately.

Results: In the study, the patients who had a catheter placed in the subclavian vein; It has been observed that patients
with a catheter placed in the jugular vein and femoral vein have less anxiety, a higher quality of life and less pain.

Conclusion: Although subclavian vein catheterization is not the first choice for hemodialysis, it should be kept in mind as
a choice in terms of patient compliance if it is predicted that the catheter will remain for a short time, if it is applied in an
experienced center, and if the patients have risk factors such as short stature and obesity.

Keywords: hemodialysis; temporary catheter; satisfaction; anxiety; quality of life; catheterization

Bu calismada santral vendz katater uygulanan hastalarin;
yasam kalitesi, agr, konfor, kaygi ve memnuniyet diizeyi
yerlestirilme lokalizasyonuna gore ayr ayr ele alindi.
Ote yandan calismamiz; subklavyen, juguler ve femoral
kateterleri olan hastalarin yasadiklar agri duzeyi, konfor,
kaygi, memnuniyet ile yasam kalitesinin hepsinin birden

degerlendildigi ilk calismadir.
Gere¢ ve Yontemler
Arastirmanin Yeri ve Orneklemi

Bu calisma tanimlayic niteliktedir. Arastirma Subat 2021
ile Agustos 2021 Sivas Cumbhuriyet Universitesi Uygulama
ve Arastirma Hastanesinde gerceklestirildi. Arastirmanin
orneklemini belirtilen tarihler arasinda kuruma basvuran, akut
bobrek yetmezligi tanisi almis, hemodiyaliz endikasyonu olan ve
ilk defa santral kateter takilan ve arastirmaya dahil olma kriterini
tastyan toplam 135 (subklavyen kateter=45, juguler kateter=45,
femoral kateter=45) hasta olusturdu. Bu arastirmada Arastirmanin
orneklem sayisini belirlemek tizere gii¢ (power) analizi yapildi.
Testin giicl, G*Power 3.1 programi ile hesaplandi. a= 0,01; =
0,10 ve (1- B)= 0,90 alindiginda her bir gruba 45 birey alinmasina

karar verildi ve testin gtici p=0,9017 bulundu.

Galismaya dahil edilme kriterleri, 2 [imenli santral venoz
katetertakilmisolan, kateter sonrasi komplikasyon gelismeyen,
iletisim ve mental gli¢cligl olmayan 18 yasindan buyik ve
arastirmaya katilmayi kabul edenler hastalar olarak belirlendi.
2021-02/14 numarali onay Sivas Cumhuriyet Universitesi Tip
Fakiiltesi invaziv Olmayan Etik Kurulu'ndan alinmistir. Ayrica
katilimcilardan yazih bilgilendirilmis onam alind.



Kateter Uygulama

Hekim tarafindan yapilan hasta muayenesine gore uygun
pozisyon verilen hastaya aseptik tekniklere uyarak santral
kateter takildi. Subklavyen veya juguler kateter takilan
hastalara islemden sonra akciger grafisi cekilmis ve
pnomotoraks, ekstravazasyon gibi santral katetere bagh
komplikasyon gelisen hastalar calismaya dahil edilmemistir.
Kateter uygulamasi Sivas Cumhuriyet Universitesi Uygulama
ve Arastirma Hastanesi kardiyovaskiler cerrahi hekimleri
uygun teknikle
takilmisti. GMkey marka 2 limenli 12Fr 15cm 0.038 Inch

Guidewire Diameter hemodiyaliz kateteri kullaniimistir.

tarafindan ameliyathane kosullarinda

Verilerin Toplanmasi ve Hasta Takibi

Veriler toplanmadan 6nce katihmcilara arastirmanin amaci
hakkindabilgiverildi.Hastalar rnekleme dahil edilme kriterleri
acisindan degerlendirildi. Ornekleme alinma kriterlerine
karsilayan hastalar arastirmaya dahil edildi. Katihmcilardan
yazili onay alindiktan sonra, arastirmaci hemsire tarafindan
veriler toplandi. Bu ¢alismada Kisisel Bilgi Formu ve Durumluk
Kaygi Olcegi kateter takilmasini takiben sadece 1. giinde
uygulandi. Gorsel Analog Skalasi ile hastalarin santral venoz
katetere iliskin agr, konfor ve memnuniyet dizeylerini
kateter takilmasini takiben 1-7. giinler arasinda gtinlik olarak
degerlendirildi. Katater takildiktan sonraki 7. glinde de santral
katetere bagli soru formu ile 1. ve 7. glinlerde 36 maddelik
kisa yasam kalitesi 6lcegi uygulandi.

Veri Toplama Araglari

Kisisel Bilgi Formu: Arastirmacilar tarafindan hazirlanan formda
hastalarin yas, cinsiyet, 6grenim durumu, gelir durum algisi,
kronik hastaliklar, kullandigi ilaglar, sigara, alkol ve madde
kullanim durumu, beden kitle indeksi durumunu iceren 12
adet soru yer aldi.

Santral Vendz Katetere iliskin Soru Formu: Arastirmacilar
tarafindan hazirlanan bu formda kateterin tipi, yeri, pansuman
sikhigi ile kullanilan pansuman materyali, kateterde gelisen
komplikasyon ve pansuman sirasindaki zorluklar, katetere,
dikise ya da harekete bagli yasanan agriileilgili sorular yer aldi.

Durumluk-Siirekli Kaygi Olcegi: Durumluk-Siirekli Kaygi Olcegi
Spielberg ve arkadaslarn tarafindan bireylerin durumluk ve
stirekli kaygi diizeylerinin birbirlerinden ayn olarak 6l¢tlmesi icin
gelistirilmis [9]. Bu 6lcek Oner ve Le Compte tarafindan Tiirkce'ye
uyarlanmigtir. Dortll likert tipindeki 6lcek, 20 maddelik Strekli
Kaygi Olcegi ve 20 maddelik Durumluk Kaygi Olceginden olusur.
Durumluk Kaygi Olcegi, bireyin belirli bir zamanda ve belirli
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kosulda kendisini nasil hissettigini, Stirekli Kaygi Olcegi ise bireyin
kendisini genellikle nasil hissettigini degerlendirir [10].

Gorsel Analog Skalasi (Viziiel Analog Skala-VAS): Bu 6lcek,
santral vendz kateter takilan hastalarda konfor, memnuniyet
ve agrn degerlendiriimesi amaciyla kullanildi. Yatay veya
dikey cizgiden olusan 10 cm (100 mm) uzunlugundaki 6lcek,
calismada yatay sekilde kullanildi.

Konfor degerlendirilmesinde skalada goriilen 0 puani kateter
yerinin hi¢ konforlu olmadigini, 10 puani ise mikemmel
derecede konforlu oldugunu ifade etmektedir.

Memnuniyet degerlendirilmesinde skalada goérilen O puani
kateter yerine iliskin hic memnun olmadidini, 10 puani ise
mikemmel derecede memnun oldugunu ifade etmektedir.

Agn degerlendirilmesinde skalada goériilen 0 puani hi¢ agrinin
olmadigini, 10 puani ise dayanilmaz/cok siddetli agrinin
oldugunu ifade etmektedir [11].

Yasam kalitesi olcegi; 36 maddelik Kisa Form Saglik Anketi
(SF-36) kullanilarak degerlendirildi. 36 maddelik bu anket,
genel saglik algilari (altt madde), fiziksel islevsellik (on madde),
fiziksel rol islevselligi (d6rt madde), duygusal rol islevselligi (iki
madde), sosyal rol islevselligi (iki madde) dahil olmak tzere
sekiz boyutta yasam kalitesini degerlendirmektedir [12].

Calismadaki Sinirliliklar

Arastirmanin  Orneklemi kii¢lik oldugundan sonuclarin
glvenirligini arttirmak amaciyla daha genis bir érneklemle
calisma sonuclari tekrar degerlendirilebilir. Ayrica, sosyo-

ekonomik diizeyler ile destek faktorleri sonuclari etkileyebilir.
istatistiksel analiz

Verilerin ve istatistiksel analizlerin degerlendirilmesinde MS-
Excel, SPSS 22.0 paket programlari kullanildi. Elde edilen veriler
SPSS (Ver:22.0) bilgisayar programina yiklenerek verilerin
degerlendirilmesinde parametrik test varsayimlarl yerine
getirildiginde bagimsiz guruplarda iki ortalama arasindaki
farkin 6nemlilik testi (Kolmogorov-Smirnov analizi), analiz
sonucunda 6nemlilik karari verildiginde farklilik yapan grup ya
dagruplaribulmakicinikilikarsilastirmayontemleri, parametrik
test varsayimlari yerine getirilemediginde Kruskal-Wallis testi
kullanildi. Test sonucunda 6nemlilik karari verildiginde farklilik
yapan grup ya da gruplar icin Mann Whitney U testi kullanildi.
Uc ve daha fazla tekrarh 6lciimiin karsilastirlmasinda, normal
dagihma uymayan veriler icin Friedman testi kullanildi.
Sayimla elde edilmis testlerin degerlendirilmesinde Ki kare
testi kullanildi ve yanilma diizeyi 0,05 (P<0.05) olarak alindi.
Bu 6l¢limler sonucunda farkin hangi gruplar arasinda anlamh
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oldugu farkh kateterizasyon yontemlerinin hastalarin yasadigi
agr diizeyi ile konfor, kaygl ve memnuniyet algilar yéniinden
karsilastiriimasi belirlemek icin Post Hoc test olarak LCD testi
kullanildi ve yanilma diizeyi 0,05 olarak alind.

Bulgular

Calismamiza katilanlarin demografik 6zellikler Tablo 1'te yer
almaktadir. Calismaya katilanlardan 62'i (%46) bayan, 73 (%89)
erkek hasta olusturdu. Cinsiyet bakimindan gruplar arasinda
istatistiksel anlamlilk bulunmadi (p>0,05). Calismamizda

subklavyen kateteri olan hastalarin yas ortalamasi 50,56+9.02,
juguler kateteri olan hastalarin 49,98+9.5, femoral kateteri olan
hastalarin 50,11£8.58 olarak bulundu. Yas acisindan gruplar
arasinda istatistiksel olarak anlamlilik bulunmadi (p>0,05).
Hastalarin pansuman degisim sikligi kateter tipine gore
tablo 1'de gosterilmistir. Hastalarin kullandiklari pansuman
materyalleri kateter tipine gore tablo 2'te verilmistir.

Katetere bagli hasta konforuna bakiliginda ise subklavyen
kateteri olan hastalarin ortalama konfor degeri 8.73+0.69,
juguler kateteri olan hastalarin 8.53+0.88, femoral kateteri
olan hastalarin 6.61£1.55 bulundu. Calismamizda her (g
kateter arasinda hasta konforu agisindan istatistiksel olarak
anlamli bir fark bulundu (p=4,97x10-17; p<0,05) (Tablo 3).
Gruplar ikigerli karsilastirildiginda subklavyen ve juguler
arasinda anlamsiz (p>0,05), subklavyen ve femoral kateter
arasinda anlaml (p=1,18x10-15;p<0,05), jugulerle femoral
kateter arasinda anlamli (p=1,42x10-13;p<0,05) fark bulundu .

Memmuniyet diizeylerine baktigimizda subklavyen kateteri
olan hastalarda ortalama 9.66+0.52, juguler kateteri olan
hastalarda 9.17+0.77, femoral kateteri olan hastalarda
7.28+1.40 bulundu. Memmuniyet acisindan gruplar
arasinda istatistiksel agidan anlami fark (p=2,06x-22; p<0,05)
(Tablo 3) vardir. Memmuniyet agisindan gruplar ikiserli
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karsilastirildiginda subklavyen ve juguler arasinda anlamli
(p=0,02;p<0,05), subklavyen ve femoral kateter arasinda
anlamli  (p=8,75x10-22;p<0,05), jugulerle femoral kateter
arasinda anlamli (p=6,65x10-16;p<0,05) fark bulundu.

Kaygi agisindan gruplara baktigimizda subklavyeni olan hastalar
ortalamakaygi diizeyi2.33+1.71, juguler kateteri olan hastalarda
3.71+1.6, femoral kateteri olan hastalarda ise 2.09+1.32 olarak
bulundu. Gruplar arasinda arasinda istatistiksel acidan anlamli
fark (p=2,68x10-6;p<0,05) bulundu. Kaygi agisindan gruplar
ikiserli karsilagtinldiginda subklavyen ve juguler arasinda
anlamli (p=5,04x10-05;p<0,05), subklavyen ve femoral kateter
arasinda anlamsiz (p>0,05), jugulerle femoral kateter arasinda
anlamli (p=2,37x10-06;p<0,05) fark bulundu.

Adrn ve rahatlik agisindan subklavyen kateteri olan hastalar,
juguler kateteri olan hastalar ve femoral kateteri olan hastalar
arasinda istatistiksel olarak anlaml fark vardi (p=3,23x10-23
;p<0,05) (Tablo 3). Juguler kateteri olan ve femoral kateter
olan bazi hastalarin boyun ve bacaklarini hareket ettirmekten
korktuklarini, subklavyen kateter takanlarin ise "kateterin
yerinden memnun olduklar" (p <0,05) (Tablo 3) belirttiler.

Hastalara uygulanan SF-36 yasam kalitesi 6lcegdi ile kateter
takildiktan sonraki ilk giin ve 7. ginde yasam kaliteleri
degerlendirildi. 1 haftalik degerlendirme sonucuna gore
yasam Kkalitelerinin daha iyi oldugu gorildi. Bu sonug
hastalarin kateterle yasamaya alistiklarini gdstermektedir.
Ayrica yasanan agri miktarininda zamanla azalmasinin énemli
etkisinin oldugu gorulmistr.



Tartisma

Santral venoz kataterler klinik pratikte pek ¢ok endikasyonla
yogun bir sekilde kullaniimaktadir. Bunlarin en basinda
ise akut bobrek yetmezligi gelmektedir. Santral venoz
kataterlerin implantasyon sekli, zamanlamasi, kullanilan
materyallerin 6zellikleri teknik yonden 6nemlidir. Bununla
birlikte implantasyon sonrasi hastalarin uyumu ve yasam
kaliteleri de kataterlerin implantasyon bolgelerini de
onemli kilmaktadir. Kullanimi her gecen glin artmakta
olan santral vendz kateterizasyon mindr bir cerrahi islem
olmasina ragmen avantajlar oldugu gibi bazi dezavantajlar
da vardir [8]. Santral vendz kataterlerin yaygin kullanimi ile
beraber bazi komplikasyonlar da gorilmektedir. Karsilagilan
komplikasyonlar, hastaya ek girisimlerin yapilmasi ile tedavisi
pahali sorunlara neden olabilmektedir [13,14]. Santral vendz
kataterlerin komplikasyonlari erken ve gec komplikasyonlar
olarak iki ana grupta siniflandirilabilir [6,7,15].

internal juguler ven, yiiksek akim hizi, disiik tromboz ve
pndmotoraks riski nedeniyle ilk tercih edilen vendir [6,13,16].
Bolgenin bas-boyun hareketlerinden etkilenmesinden dolayi,
hasta konforu duistiktlr [13,17-19]. Hastada trakeostomivar ise,
mevcut trakeostomi ve agiza komsuluk nedeniyle orofaringeal
sekresyonlardan etkilenebilir. Boyun bolgesindeki ter bezleri
ve Ozellikle erkek hastalarda boyun killari, kateter pansumana
yapisarak, pansumanin sabit kalmasini engeller. Bu durumlar
kateterin manipulasyonuna neden olarak ge¢ ddnemde
enfeksiyon gorilme sikhgini arttirir [6,7,20].

Subklavyen ven, bdlge itibari ile hasta konforunun ytksek,
enfeksiyon oraninin internal juguler ven ve femoral venden
daha dusiik oldugu vendir. Fakat giris yolunun kivrimli olmasi
kantlasyonu zorlastinr [21-23]. Hekimin subklavyen ven
konusundaki deneyimi yetersiz ise pndmotoraks, hematoraks
ve sinir hasari gibi ciddi akut donem komplikasyonlar
gorulebilir [18,19,24]. Pozisyon itibari ile kiyafetin altina
gizlenebilmesinden dolayr hasta memnuniyeti ylksek
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ve pansuman sirasinda viicut sekresyonlarindan daha az
etkilendiginden avantajhdir [22,25].

Femoral ven, teknik olarak uygulamasi kolay ve akut
komplikasyon riskininde disik oldugu vendir [2,13,21].
Ancak kasik boélgesine yakinligi nedeniyle enfeksiyon orani
yuksektir [6,7,19]. Diger santral vendz kateterlere gore hasta
konforu dusuktir. Bolgenin kivrimli olmasi, bolgedeki ter
bezlerinin fazlaligi ve genital bolgeye yakin olmasindan dolayi
pansumani zordur [21,22,25].

Kol venleri gorinlr ve palpe edilebilir oldugundan teknik
olarak uygulamasi kolaydir. Akut dénem komplikasyonlari
azdir [24,26]. Kiyafet altinda gizlenebildigi icin estetik ve hasta
konforuda yuksektir. Ancak maksimum inflizyon hizinin diistk
olmasi dezavantajlarindandir [18,22,24,25].

Literatire baktigimizda kiimulatif olarak hasta konforu
acisindan subklavyen kateterin juguler kanteterden daha
iyi oldugu belirtilmektedir [16,17]. Bu agidan calismamiz
literatlirle uyumlu olarak degerlendirilmistir.

Sadece akut bobrek yetmezligi degil bunlarin disinda cesitli tibbi
sorunlarda da uzun siireli tedavisinde santral venoz kateterler
uygulanir [37]. Bu ylizden hasta konforunun devamlihg
onemlidir. Konfor kavrami, hemsirelik sanatiyla iliskili, karmasik
ve 6znel bir kavramdir [28]. Konfor degisikligi ise, “tehlikeli/
rahatsiz edici bir uyarana yanit olarak bireyin rahatsizlik yasadig
bir durum” olarak tanimlanir [29]. Santral vendz kateter gibi
bircok invazif faktor agri, kaygi ve anksiyeteye neden olur ve bu
da bireyin rahathgini olumsuz etkiler [30,31].

Literatiirde bilinci acik ve mobilize olan juguler santral kateteri
olan hastalarinin katetere bagl hareketlerinin kisith oldugu ve
bundan dolayi konforlarinin olumsuz etkilendigi bildirilmistir
[16,17,32]. Calismamizda juguler santral vendz kateter takilan
hastalarin boyunlarini hareket ettirme konusunda isteksiz
olduklarini belirttiler (Tablo 4).
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Uluslararasi Agri Arastirmalar Dernegi tarafindan gelistirilen
tanima gore; Agri, gercek veya potansiyel bir doku hasarindan
kaynaklanan, hos olmayan bir duyu ve duygusal bir deneyimdir
[33]. Santral kateter takildiktan sonra giris yeri veya sutiirden
kaynaklanan agri ara sira da olsa rahatsiz edici olabilir [33].
Calismamizda her (¢ kateterde agri ortalamasinin diisiik
literatlirdeki uyumludur.  Kateterlerin

¢ikmasi bulgularla

yerlesim yerine bagli yasanan agri farki da bir biri ile istatistiksel

olarak anlamli bulundu (Tablo 5). Kateter yerlerinde yasanan
agrilarin farklihgi, kateter pozisyonuna veya hastanin hareketine
bagh olabilir (Tablo 6). Calismamizda geng hastalar, 6zellikle
glnlik aktiviteler, 6zel yasamlari ve beden imaji agisindan
santral kateter ile bas etmede yasli hastalara gore daha fazla
zorluk yasadilar. Cinsiyet agisindan baktigimizda kadinlarin
memnuniyet skorlarinin daha disiik oldugu goruldu.




Hemsirelik bakiminin kalite gostergelerinden biri de kateter
enfeksiyonlaridir. Kateter enfeksiyonlarinin gelismesinde,
hastanin genel saglik durumu, aldig tibbi tedavi ve bakimin
yanisira, kateter bolgesinin kapatiimasi amaci ile kullanilan
pansuman materyallerinin 6zellikleri rol alr. Bu ylizden
pansuman materyallerini se¢mede hemsirenin aktif rol almasi
onerilmektedir. Hemsirelerin de dogru karar verebilmeleri
icin, mevcut materyallerin 6zelliklerine ait bilimsel verilere
ihtiyaclari vardir [34]. ideal bir kateter pansumaninin sahip
olmasi gereken oOzellikler; steril olmali, kateter alanini kuru
tutmali, kolonizasyona izin vermemeli, kontaminasyonlara
karsi koruyuculuk saglamali, iritan olmamali, estetik ve
rahat olmali, kolay yerlestirilmeli ve ¢ikarilmali, giris alaninin
degerlendiriimesine olanak saglamali, tespit kolayhgr olmali,
ekonomik olmali [35]. Kateter giris yeri dis ortam temasindan
korunarak kateter enfeksiyonlari 6nlenebilir [36,37]. Dis ortam
temasini engellemek icin, kateter sargisi olarak steril gazlh bez
ve seffaf ortli gibi ¢esitli malzemeler kullaniimaktadir [34,36-
38]. Bu malzemeler nemlendiklerinde, gevsediklerinde veya
kirlendiklerinde degistirilmelidir [36-38]. Kateter bakiminin
kalitesi, hemsirelik bakiminin kalitesini de yansitmaktadir
[38,39]. Bu nedenle hemsire pansuman secimine katilmalidir
[35].Hemsire, uygun bir kateter pansumani secerken uygulama
kolayhgi, hasta memnuniyeti, kateter giris yerinin kurulugu,
sinirsiz hasta hareketi, malzemeye bagh enfeksiyon olasiligi ve
maliyeti g6z 6niinde bulundurmalidir [35,39]. Juguler ven gibi
hareketli bir bélgede bulunan kateter pansumanlarini 6zellikle
hasta konforu ve enfeksiyon acisindan sik sik degerlendirmek
cok oOnemlidir. Uygun malzeme kullanilmali ve uygun
oldugunda sargilar degistirilmelidir. Calismamizda juguler ve
femoral santral vendz kateteri olan hastalarda terlemeye bagli
pansumanlarin agilmasina bagh uygun sekilde uygun aralikta
pansumanlar yenilenmistir.

Sonug:

Santral venodz kateterlerin uygun bakiminin ve takibinin
saglanmasi 6nemlidir. Bu sirecte enfeksiyon, agri, hasta
konforu, memnuniyet, kaygi dizeyleri ve kisisel tercih gibi
bircok faktor hastalarin tedaviye uyumunu etkiler. Tim
bu faktorler birlikte degerlendirilmeli ve hastalarin klinik
durumu ve memnuniyeti dikkate alinmalidir. Bu nedenle
hasta memnuniyetini ve bakim kalitesini artirmak icin bilingli,
obez, kisa boyunlu veya boyun yaralanmasi olan hastalarda
subklavyen santral venoz kateter tercih edilebilir ¢linkii bu
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KASIMZADE ve ark.
I Gegici hemodiyaliz kateteri takilan hastalarin yasam kalitesi

bolgeye uygulanan kateterler bas ve boyun hareketlerini
engellememektedir.

Cikar catismasi / finansal destek beyani

Bu yazidaki yazarlarin herhangi bir c¢ikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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1 Orjinal Makale

Pandemi siirecinde goglis hastaliklari yogun bakiminda COVID-19 disi
hastalarda tani konulan toplum kaynakli veya hastanede gelisen tim
enfeksiyonlar azaldi mi?

Have all community-acquired or healthcare-associated infections
diagnosed in nonCOVID-19 patients in the pulmonary intensive care unit
decreased in the pandemic?
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Oz
Giris: COVID-19 pandemisi nedeniyle saglik personelinde el hijyeni, alkol bazli dezenfektan kullanimi, eldiven, maske ve
diger bariyer 6nlemlerin kullaniminda farkindalik artisi gézlenmektedir. Calismamizin amaci, 2019 ve 2020 yillarinin ilk 6

aylarinda COVID-19 tanisi dislanmis, yogun bakim izlemi gereken hastalarda olusan enfeksiyonlarin oranlarinda bir farklilik
olup olmadigini karsilastirmaktir.

GeregveYontemler: 01/01/2019-30/06/2019 arasindaki 6 ay siireyle (kontrol grubu) ve 01/01/2020-30/06/2020 arasindaki
6 ay sireyle (vaka grubu) ikinci basamak Gogiis Hastaliklari Yogun Bakim Unitesine (GYBU) kabul edilen tiim hastalar
calismaya dahil edildi. Calismamizda harig birakma kriteri yoktu. COVID-19 PCR pozitifligi tespit edilen veya COVID-19 PCR
testi negatif olsa da klinik ve radyolojik kuskuyla COVID-19 hastaligi disinilen, ve/veya spesifik tedavi baslanmis/devam
eden hic¢bir hasta bu donemde bu yogun bakimimiza alinmadidi icin ¢calismamiza da dahil edilmediler.

Bulgular: Calismanin kontrol grubu (n=327) ve vaka grubu (n=260) demografik bulgular ve genel 6zellikleri bakimindan
benzerdi. Gruplar arasinda yas, cinsiyet, hastanin GYBU'ne nakil geldigi yer, hastanin taburcu edildigi yer, GYBU éncesi
Uctincl basamak yogun bakimda entiibasyon oykiisti, evde USOT ve/veya NIMV cihazlarinin bulunmasi, eve raporlanan
cihaz tipleri ve taburculuk sonrasi takipte mortalite durumlari, GYBU'de NIMV ihtiyacinin olmasi ve NIMV giin sayisi, Giclincii
basamak YBU'de yatis giin sayisi ve NIMV uygulama giin sayisi acisindan gruplar arasinda istatistiksel olarak anlaml iliski
bulunmadi. Kontrol grubu ile vaka grubu arasinda hastalardan alinan tiim kilturlerin Greme durumu ve kiiltlrlerde tGreyen
mikroorganizmalar agisindan istatistiksel olarak anlamli farklilik izlenmedi (sirasiyla; p=0.775 ve p=0.137).

Sonug: Calismamizda GYBU'de calisan saglik personelinin el hijyeni ve bariyer énlemler hakkinda farkindaliginda artis
olmasina ragmen gerek yiiksek riskli direncli bakteriyel iremelerde dénemler arasinda farklilik izlenmemesi gerekse de
tani konulan enfeksiyonlarda donemler arasinda farklilik olmamasi enfeksiyon kontrol énlemlerinin igsellestirildigini ve
uygulandigini gostermektedir.
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Abstract

Aim: Due to the COVID-19 pandemic, an increase in awareness is observed in the use of hand hygiene, alcohol-based
disinfectant use, gloves, masks, and other barrier measures in healthcare personnel. Our study aims to compare whether
there is a difference in the rates of infections in patients who need intensive care follow-up in the non-COVID-19 patient
group in the first 6 months of 2019 and 2020.

Material and Methods: All patients admitted to the secondary level Pulmonary Intensive Care Unit (PICU) for 6 months
between 01/01/2019-30/06/2019 (control group) and 6 months between 01/01/2020-30/06/2020 (case group) were
included in the study. There were no exclusion criteria in our study. Patients who were found to be positive for COVID-19
PCRtest or whose COVID-19 PCR test was negative, but was thought to have COVID-19 disease with clinical and radiological
suspicion, and/or for whom specific treatment was initiated/continued, were not included in our study because they were
not taken to our intensive care unit during this period.

Results: The control group (n=327) and case group (n=260) of the study were similar in terms of demographic findings
and general characteristics. Among the groups, there was no statistically significant relationship between the groups in
terms of age, gender, where the patient was transferred to the ICU, where the patient was discharged, intubation history
in the tertiary intensive care unit before PICU, presence of LTOT, and/or NIV devices at home, device types reported to the
home at discharge and mortality status at post-discharge follow-up, the need for NIV in the hospital and the number of
NIV days, the number of days of hospitalization in the tertiary ICU and the number of days of NIV application. There was
no statistically significant difference between the control group and the case group in terms of the growth status of all
cultures taken from the patients and the microorganisms grown in the cultures (p=0.775 and p=0.137, respectively).

Conclusion: In our study, although there was an increase in the awareness of healthcare personnel working in the PICU
about hand hygiene and barrier measures, there was no difference between periods in high-risk resistant bacterial growths
and there was no difference between periods in diagnosed infections, which shows that infection control measures were

internalized and applied.

Giris

2000li yillarda tanimlanan “saghk bakimi ile iliskili pnomoni”
(SBIP) tanimi bazi nedenlerle artik hastane kokenli/ventilator
iliskili pndmoni rehberlerinden ve toplum kdkenli pnémoni
rehberlerine c¢ikarilmakta ve bu tanim kullanilmamaktadir.
Bunun vyerine “direncli enfeksiyon icin risk faktorlerinin
degerlendirilmesi” 6nerilmektedir [1]. ATS/IDSA 2016 yilinda
hastane ve ventilator kaynakli pnédmoni rehberinde bunun en
onemlinedenininyapilmisbazicalismalardaSBIPolanhastalarin
coklu ilaca direngli patojenlerle enfekte olma risklerinin
disiik oldugunun bulunmasi oldugunu bildirmistir [2]. Fakat
hastane kaynakli enfeksiyonlar hala yogun bakim tnitelerinde
cok sik gorlilmekte ve bu Unitelerin en 6nemli problemi
haline gelmektedir. Yine bu enfeksiyonlarin kritik hastalarda
mortalite ve morbiditeyi arttirdigl, hastanede yatis siresi ve
maliyeti de arttirdigi bilinmektedir [3]. Egitim ve farkindalik
ile saghk personellerinin el hijyenine dikkati ile, dezenfektan
kullanimiyla ve eldiven-bone-6nliik-maske gibi koruyucu
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onlemlerin kullanimiyla hastane kokenli enfeksiyonlari azaldigi
bilinmektedir [4]. Fakat CDC bu konuda siniflamalarinda
“Saglik bakimi ile iliskili enfeksiyonlar=Healthcare-associated
Infections” isimlendirmesini korumaktadir. Bu saglik bakimi
iliskili enfeksiyonlar tanimi, santral vendz kateter iliskili kan
dolasimi enfeksiyonlarini, Griner kateter iliskili Griner sistem
enfeksiyonlarini, cerrahi alan enfeksiyonlarini ve ventilatorle
iliskili pndmoniyi icermektedir [5].

COVID-19 hastaligi, Aralik2019'da Cin'in Wuhan sehrinde tespit
edilen yeni bir koronavirtisiin neden oldugu bir solunum yolu
hastaligidir. ilk bildirimden itibaren hizla yayilmaya baslamis
ve nihayetinde 11 Mart 2020'de, koronavirls hastaligi 2019
(COVID-19), Diinya Saglik Orgiitli (WHO) tarafindan kiiresel
pandemi olarak ilan edilmistir. COVID-19 pandemisi olarak
bilinen Siddetli Akut Solunum Sendromu-Koronaviriis-2
(SARS-CoV-2)
siddetli viral pndmoni ve sitokin firtinasina, hayati tehdit eden
ARDS'ye kadar cesitli klinik durumlara neden olabilir [6].

enfeksiyonu, asemptomatik enfeksiyondan



2019 Aralik - 2020 Ocak ayindan bu yana COVID-19 pandemisi
nedeniyle saglik personelinde el hijyeni, alkol bazli dezenfektan
kullanimi, eldiven, maske ve diger bariyer dnlemlerin kullaniminda
farkindalik artisi g6zlenmektedir. Bu gézlem sonucunda hekim,
hemsire ve saglk personellerinde kisisel koruyucu donanim
kullaniminda belirgin artis goézlemlenmistir. Ayni zamanda
tim saglik calisanlarinda kisiden kisiye bulasan hastaliklarin
farkindaliginda da artis oldugu, el hijyeni farkindaliginda artis
oldugu, hastane enfeksiyonlari ve kisisel koruyucu onlemler
hakkindaki
Calismamizin amaci, 2019 ve 2020 yillarinin ilk 6 aylarinda

farkindaligin ~ artmis  oldugunu  gdzlemledik.
COVID-19 dislanmis yogun bakim izlemi gereken hastalarda,
ortaya cikan hastanede gelisen veya toplumdan kazanilmig
olup yogun bakimda tani konulan enfeksiyonlarin oraninda bir
farklilik olup olmadigini karsilagtirmaktir. Hipotezimiz, 2019 ile
2020 arasinda hastanede gelisen veya toplumdan kazanilmig

enfeksiyonlarin 2020 lehine azalmis olmasidir.
Gereg ve Yontemler

Saglik Bilimleri Universitesi Ankara Atatiirk Gogus Hastaliklari

ve Gogus Cerrahisi Egitim Arastirma Hastanesi'nde
01/01/2019-30/06/2019 arasindaki 6 ay slreyle (kontrol
grubu) ve 01/01/2020-30/06/2020 arasindaki 6 ay sireyle
(vaka grubu) ikinci basamak Gogus Hastaliklari Yogun Bakim
tnitesine (GYBU) kabul edilen tim hastalar calismaya dabhil
edildi. Birden fazla yatisi olan hastalarin ilk yatislan dikkate
alindi. Calismamizda herhangi bir hari¢ birakma kriteri yoktu.
Kesitsel zaman araligindaki tiim olgular calismaya dahil
edildi. Calismamizdaki olgularin enfeksiyonlari, toplumdan
kazanilmis - hastanede kazanismis ayrimi yapilmadan
ele alindi. Alinan tiim kulturlerdeki tUremeler ve hastalara

uygulanan tim antibiyotikler degerlendirildi.

Hastanemizde 5 yogun bakim mevcut olup bunlardan 4 tanesi
dizey lll yogun bakimdir. Yogun bakimimiz Gogilis Hastaliklari
Yogun Bakim Unitesi olarak 6zellesmis olup diizey Il yogun bakim
hizmeti vermektedir. COVID-19 PCR porzitifligi tespit edilen veya
COVID-19 PCR testi negatif olsa da klinik ve radyolojik kuskuyla
COVID-19 hastaligi dustindlen, spesifik tedavi baglanmis/devam
eden olgular bu dénemde bu yogun bakimimiza alinmadilar. Bu
tarihler arasinda Gogus Hastaliklar yogun bakimimiz “COVID-19
disi hastalar icin ayrilan yogun bakim” olarak gorevlendirildi.
Calismamiz kesitsel olarak planlanmistir. Hastaneye yatis sirasinda
tibbi bilgilerinin anonim olarak arastirmalarda kullanilmasina izin
vermis olan hastalarin klinik bilgileri, laboratuvar sonuclari, kiiltir
sonuglari hastane bilgi sisteminden ve hasta dosyalarindan
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GELIK ve YILDIZ
I Pandemide yogun bakim enfeksiyonlari azaldi mi?

retrospektif olarak elde edildi.

Saglik Bilimleri Universitesi Ankara Atatiirk G6gus Hastaliklari
ve Gogus Cerrahisi Egitim ve Arastirma Hastanesi Tipta
Uzmanlik Egitim Kurulunun 16.07.2020 tarih 682 nolu karar
ile calismaya gerekli olan izin alinmistir. Saghk Bilimleri
Universitesi Ankara Keciéren Egitim ve Arastirma Hastanesi
Klinik Arastirmalar Etik Kurulunun 23.11.2021 tarih 2012-
KEAK-15/2431 sayili karariyla etik kurul izni alinmisgtir. Calisma
Helsinki deklerasyonuna uygun olarak yapilmis ve hastalara
aydinlatilmis onam belgeleri imzalatilmistir.

istatistiksel Yontem

Analizler IBM SPSS Statistics 26 paket programi Uzerinden

yapilmistir. Cahsma verileri degerlendirilirken kategorik
degiskenlericinsikliklar (say1, yizde), sayisal degiskenlericinise
tanimlayici istatistikler (ortalama, standart sapma) verilmistir.
Sayisal degiskenlerin normallik varsayimlari Kolmogorov
Smirnov normallik testi ile incelenmis ve degiskenlerin
normal dagdildiklari goérilmistir. Bu nedenle c¢alismada
parametrik olan istatistiksel yontemlerden yararlaniimistir.
iki bagimsiz grup arasindaki farkhliklar Bagimsiz Orneklem
t testi ile incelenmistir. iki kategorik degisken arasindaki
iliskiler Ki Kare analizi ile kontrol edilmis Ki Kare analizinde
beklenen deger varsayimi saglanmadigi durumda Fisher’s
Exact test kulaniimistir. Analizlerde istatistiksel anlamhhk 0.05

diizeyinden yorumlanmistir.
Bulgular

Galismanin kontrol grubu olarak 1 Ocak - 30 Haziran 2019
tarihleri arasinda yogun bakimda tedavi géren tiim olgular
(n=327) dahil edilmistir. Vaka grubu olarak 1 Ocak - 30
Haziran 2020 tarihleri arasinda yogun bakimda tedavi goren
tim olgular (n=260) dahil edilmistir. Kontrol grubundaki
(2019) olgularin %56,9'u erkek iken vaka grubunda (2020)
bu oran %60,8'dir. Her iki grup demografik bulgular ve genel
ozellikleri bakimindan benzerdi. Kontrol grubu ve vaka grubu
arasinda yas (p=0,318), cinsiyet (p=0,342), hastanin GYBU'ne
kabul edildigi klinik (p=0,142), hastanin taburcu edildigi yer
(p=0,101), GYBU éncesi Uciincii basamak yogun bakimda
entlibasyon oykusu (p=0,635), evde USOT (p=0,731) ve/veya
NIMV cihazlarinin kullanilmasi (p=0,266), eve raporlanan
cihaz tipleri (p=0,521) ve taburculuk sonrasi takipte mortalite
durumlar (p=0,291) arasinda istatistiksel olarak anlamli iligki
bulunmadi (Tablo 1 ve 2).
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Tablo 1. Gruplara gore tanimlayici veriler

Kontrol grubu Vaka grubu
(2019) (2020)
(n=327) (n=260) P
Say1 | Yiizde | Say1 | Yiizde

Cinsiyet
Kadin 141 43,1 102 39,2 0342
Erkek 186 56,9 158 60,8 ’
GYBU’ne kabul edildigi klinik
Poliklinik 1 0,3 2 0,8
Acil Servis 121 37,0 77 29,6
Yatakli Servis 8 2.4 11 4,2 0,142
3.Basamak Yogun Bakim Unitesi 197 60,2 170 65.4
(YBU)
GYBU’den taburcu edildigi yer
Exitus 16 4,9 14 5,4
Eve taburcu 240 73,4 210 80,8 0.101
Yatakli Servise nakil 32 9,8 18 6,9 ’
3.Basamak YBU’ne nakil 39 11,9 18 6,9
GYBU Oncesi Entiibasyon OyKkiisii
Var 38 11,6 27 10,4
Yok 289 88,4 233 89,6 0,635
Evde USOT cihazi bulunmasi
Var 203 62,1 165 63,5 0.731
Yok 124 37,9 95 36,5 ’
Evde NIMYV cihazi bulunmasi
Var 93 28,4 85 32,7
Yok 234 71,6 175 67,3 0,266
GYBU'de NIMYV Ihtiyaci olmasi
Oldu 217 66,4 180 69,2 0,460
Olmadi 110 33,6 80 30,8
Taburculukta eve cihaz yazilma
durumu
Var 71 21,7 69 26,5 0.173
Yok 256 78,3 191 73,5 ’
Eve yazilan cihaz tipi (n=140)
NIMV 56 78,9 49 71,0
USOT 7 9,9 8 11,6 | 0,521
NIMVve USOT 8 11,3 12 17,4
Mortalite durumu
Yasiyor 163 49,8 141 54,2 0291
Exitus 164 50,2 119 45,8 ’

F:Fisher’s Exact (Ki Kare analizinde beklenen deger varsayimi saglanmadiginda) kullaniimistir.

GYBU'nde NIMV ihtiyacinin olmasi (p=0,460), GYBU'de
kullanilan NIMV giin sayisi (p=0,699), GYBU éncesi (ciinci
basamak YBU'de yatis giin sayisi (p=0,127), liclincii basamak
YBU'de NIMV uygulama giin sayisi (p=0,879) acisindan gruplar
arasinda istatistiksel olarak anlamli iliski bulunmadi (Tablo 2).
Yogun bakimimiza yatan her hastaya APACHE Il yapilmaktadir.
Kontrol grubu igin 15.97+4.93 (ortalama=SD), Vaka grubu
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icin 17.314£6.37 skorlan elde edildi. Veriler normal dagilima
uymadigindan Mann Whitney U testiile gruplar arasindaki fark
anlamli sonuglandi (p=0.003). Boylece 2020 olgularinin genel
durumlarinin agirliklarinin 2019’a goére belirgin daha yiiksek
oldugu ve daha yiiksek APACHE Il puanlarina sahip olduklari
gozlendi (Tablo 2).
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Tablo 2. Gruplara gore yogun bakim Unitesindeki tanimlayici veriler

Kontrol grubu Vaka grubu
(2019) (2020)
(n=327) (n=260)
p
Ortalama S.D. Ortalama S.D.
Yas
71,72 12,31 70,73 11,36 0,318
*
APACHE Il skoru 15.97 493 1731 637 | 0,003+
3- Basamak YBU Yatiy 3,71 3,59 433 404 | 0,127
Giin sayisi
3. Basam_ak YBU Entiibe Gegirilen Giin 3.6 233 470 4,03 0.103
Sayis1 (n=65)
3. Fasamak YBU NIMV Uygulama 3.4 3.3 3.30 3.5 0.879
Giin Sayis1
2. .Basamak GYBU NIMYV Uygulama 7,55 7.87 7.8 5.10 0,699
Giin Sayis1

* Mann Whittney U testi. Diger degerler icin Bagimsiz 6rneklem t testi uygulanmistir. **p<0.005

Tablo 1 ve 2'de 6zetle, 2019 ve 2020 yillarinda ¢cok buytk oranda
benzer 6zellikteki hastalarin yatirilmis oldugu, gruplarin birbiri

ile karsilastinlabilir oldugu gorilmektedir.

Kontrol grubu ile vaka grubu eslik eden hastaliklar ve
antibiyotik kullanimi agisindan karsilastirildi. Komorbiditeler
acgisindan kardiyovaskiiler hastaliklar, metabolik hastaliklar,
norolojik hastaliklar ve malign hastaliklar acisindan anlamh
farklihik (sirasiyla p=0,103, p=0,365 p=0,705,
p=0,279). Ayrica gruplar arasinda kullanilan antibiyotik sayisi

izlenmedi

ortalamasi (p=0,106) ve antibiyotik kullanilan glin sayisi

ortalamasi (p=0,378) acisindan da anlamli farkhhk izlenmedi.

Kontrol grubu olgularinin %94,5inde pulmoner hastalik
bulunmakta iken vaka grubunda bu oran %99,2'dir. Kontrol
grubundaantibiyotik kullanim orani1%91,1 iken vaka grubunda
ise %85,8'dir. Bu iki parametrede istatistiksel olarak anlaml bir
farkhhk izlenmis olsa da (p=0,002) klinik bir anlami olmadigi
disunuldi. Kontrol grubu ile vaka grubu arasinda hastalarin

pnémoni (p=0,544) ve bronsiektazi (p=0,098) tanilarinin

Tablo 3. Gruplara gore kiiltiirlerde Greme durumu

bulunmasi agisindan anlamli farklilik saptanmadi. Ayrica
yatis ve taburculuk Notrofil/Lenfosit orani (NLR) (p=0,880 ve
p=0,933) ve CRP degerleri (p=0,354 ve p=0,148) acisindan da

anlamli farklilik saptanmadi.

Tablo 3'de gruplara gore hastalardan hastaneye yatisin ilk
glintinde alinmis olanlar dahil edilerek alinmig tim klttrlerin
Ureme durumu gosterilmistir. Kontrol grubu ile vaka grubu
arasinda hastalardan alinan tim kulturlerin Greme durumu
olarak anlamh farkhlik izlenmedi

arasinda istatistiksel

(p=0,775).

Her iki grup arasinda kultirlerde Gireyen mikroorganizmalar
acisindan farkhlik olup olmadigi degerlendirildi (Tablo 4) ve
gruplar arasinda istatistiksel olarak anlamh farklilik izlenmedi
(p=0,137).

Kiltur icin alinan 6rneklerin lokalizasyonlarina ve gruplara
gore Ureme sonugclari Tablo 5'de gosterilmistir. Totalde en
stk Uremeler idrar kilttrl ve balgam kiltlri 6rneklerinde
gerceklesmistir.

Kontrol grubu Vaka grubu
(2019) (2020) p
(n=327) (n=260)
Say1 Yiizde Say1 Yiizde
Kiiltiirlerde iireme oldu 117 35,8 96 36,9 0.775
Kiiltiirlerde iireme olmadi 210 64,2 164 63,1

Ki kare testi uygulandi.
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Tablo 4. Gruplara gore kiiltrlerde (ireyen etkenlerin dagihmlari

Kontrol grubu
(2019)

Vaka grubu
(2020)

Say1

Yiizde %

Say1 Yiizde %

Ki Kare

Acinobacter spp.

27

11,6

16 9,5

Candida spp.

31

13,4

24 14,3

Enterobacter spp.

12

5,2

3 1,8

Enterococcus spp

19

8,2

14 8,3

Escherichia coli

25

10,8

24 14,3

Klebsiella spp.

40

17,2

30 17,9

Pseudomonas spp.

33

14,2

18 10,7

Stafilococcus spp.

5

2,2

>

13 7,7

Diger (VRE, MRSA, MSSA vb.)

40

17,2

26 15,5

12,324

0,137

Ki kare testi uygulandi.

Tablo 5. Uremelerin alindiklari lokalizasyona gére dagilimi
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Haemophilus influenzae
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Klebsiella spp.

16

12

134 |3

Kocuria kristinae

Koagiilaz negatif stafilokok

MRSA

MSSA

Proteus spp.

Pseudomonas spp

17

Ralstonia picketti

Serratia spp.

Stafilococcus epidermidis

Stafilococcus haemolyticus

Streptococcus pneumoniae

VRE

Morexella cattarhalis

Stenotrophomonas
maltophilia

Trichosporon asahii
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Bulgular 0zetlenecek olunursa, pandemi nedeniyle her ne
kadar saglik personelinde el hijyeni ve bariyer 6nlemlerin
kullaniminda bir artis g6zlemlendigini distinliyorsak ta, birbiri
ile benzer hasta profiline sahip kontrol grubu (2019 yili) ile
vaka grubu (2020 yili) arasinda tani konulan enfeksiyonlarin
oranlan ve {reyen mikroorganizmalarin oranlari agisindan
anlamli farklilik tespit edilememistir.

Tartisma

ABD hastalik kontrol
Disease Control and Prevention:CDC) saglik bakimi ile iliskili

ve Onleme merkezi (Centers for
enfeksiyonlarin siniflanmasini 4 ana baslikta incelenmektedir.
Bunlar santral vendz katater iliskili enfeksiyonlar, Griner katater
iligkili Uriner sistem enfeksiyonlari, ventilator iliskili pnémoni
ve cerrahi alan enfeksiyonlaridir [5]. Ayrica ventilator iliskili
pnomoni disinda hastanede gelisen pnémoni ve ventilator
iliskili tracheobronsit, hastanede gelisen kateter disi Uriner
sistem enfeksiyonlari bu listeye eklendiginde bu grup ¢ok
blyik oranda hastane iliskili enfeksiyonlar temsil etmektedir.
Hastane iliskili enfeksiyonlarin patogenezleri incelendiginde
medikal ekipmanlardan dogrudan bulasma ile, kisiden kisiye
bulasma ile (6rn. Hepatit B virlisti), cevresel patojenlerin (6rn.
Pseudomonas aeruginosa) tasinmasi ile, saghk ¢alisanlarinin
el hijyeni kurallarina uymamasi nedeniyle (6rn. S. aureus,
Proteus mirabilis, Klebsiella spp., ve Acinetobacter spp.)
hastaya transfer olabilen patojenler, hastane florasinin
katater girislerinin cevresine, oral ve nazal floraya ve Uriner
katater cevresine kolonizasyonu (film tabaka), kataterlerden
asendan yol ile patojenlerin hedef alana ulagmasi, akcigere ise
mikroaspirasyonlar ile etkenin ulagsmasi saglik bakimi ile iliskili
enfeksiyonlarin temel patogenezleridir [7,8].

CDC 2005 yilinda yayinladidi rapora gore Pittsburg cevresinde
yogun bakim hastalarinda santral vendz kateter iliskili
enfeksiyonlari azaltacak 4 yil stren katimin gonilli oldugu
5 asamali bir yontem uygulanmistir. Bu yontemler icinde
kateter yerlestirilmesi ve bakimi sirasinda personelin el hijyeni
ve en Ust dizeyde steril onlemler almasi (eldiven, maske,
onlik, chlorhexidine ile cilt temizligi ve bunun gibi) ve egitim
gibi uygulamalar yapilmistir. Sonug olarak kateter iliskili
enfeksiyonlarda %68 diisus izlenmistir [9]. CDC kateter iliskili
enfeksiyonlari 6nleme kontrol listesinde el hijyeni, aseptik
teknik ve en st diizeyde bariyer dnlemleri (maske, bone, onliik,
steril eldivenler ve steril tam viicut giysisi) onermektedir [10].

Yogun bakim klinigimizde hastalarimizin santral venoéz
kateterlerinden alinmis olan kiltlrlerde Greme nadir
gOrulmustir. Bunun nedeni olarak, yogun bakim klinigimizde
tim intravaskdler girisimlerde el hijyeni, aseptik teknik, bariyer
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onlemler kullanilmaktadir. Ayrica santral vendz kateterlere
iliskin bakim proseduri diizenli araliklarla uygulanmaktadir.
2019 ile 2020 arasinda anlamli farklilik izlenmemis olmasini
proseddirlerin dogru uygulanmasina baglyoruz.

SHEA/IDSA  Uriner iliskili
uygulama kilavuzu 2014 giincelleme uygulama 6nerilerinde
iligkili
onlenmesinde uygulanacak kurallar icinde, CDC veya WHO

kateter Uriner enfeksiyonlari

hastanelerde  Uriner  kateter enfeksiyonlarin
klavuzlarina gore el hijyeni kurallarina uyulmasini, kateterlerin
yerlestirilmesi esnasinda aseptik teknige uyulmasini, steril

eldiven kullanilmasini belirtmislerdir [11].

Yogun bakim klinigimizde en sik treme kaynadi idrar kulturleri
olmustur. Hastalarin blylik cogunlugunun ileri yas olmasi,
solunum yetmezliginin esilk etmesi, ek oksijen ve/veya mekanik
ventilasyon gereksinimi nedeniyle Uriner kateter ihtiyac haline
gelmektedir. Gerekli steril teknik kullanilmasina ve dizenli
bakim ve takipler yapilmasina ragmen tremeler devam etmistir.
Vaka grubu ile kontrol grubu arasinda gerek treme sikhg
gerekse de Ureyen mikroorganizmalar benzer sonuglanmistir.

IDSA/ATS 2016 tedavi ve yonetim kilavuzunda saglik bakimi
iliskili
gelisen pndmoni ve ventilator iliskili pndmoni tanimlarinin ise

enfeksiyonlar taniminin  kaldirildigini, hastanede
korundugunu belirtmislerdir. Saghk bakimi iliskili enfeksiyon
hastalar icin tedavi 6nerisinde bulunmamislar ve her bir
hastanenin kendi antibiyogramlarinda elde ettigi sonuclara

gore tedavilerin belirlenmesini 6nermislerdir [2].

Yogun bakimimizda alinan her kiltiriin sonucu ve
antibiyogrami enfeksiyon hemsiresi ve enfeksiyon hastaliklar
uzman hekimi ile klinik hekim ve hemsirelerince birlikte
degerlendirilmektedir. ~ Kolonizasyon-enfeksiyon  ayrimi
hastanin klinik bulgulari, laboratuvari, ve varsa goérintileme
bulgular ile birlikte glincel kilavuzlara goére karar verimistir.
GCalismamiza alinan hastalar antibiyotik tedavi baslanmig
hastalardir.Kolonizasyonlaraantibiyotik tedavibaslanmamistir.
Antibiyotik karar hastanemiz florasi ve antibiyogramdaki
duyarhlk esaslarina gore degerlendirilmistir. Calismamizin
konusu olmasa da verilen tedavilerin basarisi eve taburculuk
oranlari ile 6lctilmekte olup, her iki donem icin eve taburculuk

oranlari %90'in Ustiindedir.

SHEA/IDSA ventilator iliskili pndmoni onleme kilavuzunda
ventilator iligkili pndmoni 6nleme stratejilerinde saghk
personellerinin el hijyenine ve diger saghk bakimi ile iliskili
ve bariyer

enfeksiyonlarin  kontrol onlemlerine uygun

davranmalari gerektigi ifade edilmektedir [12].

Saghk bakimi iliskili enfeksiyonlar ile iliskili tim kilavuzlarda
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belirtildigi gibi tim saghk bakimi iliskili enfeksiyonlari dnleme
stratejilerinde saghk calsanlarinin el hijyeni ve bariyer
onlemleri kullanmasi agikca dnerilmektedir.

Gogus hastaliklari yogun bakim tinitemizde calisan hekim ve
saglik calisanlar hastane enfeksiyon kontrol komitesince her
yil online ve yiz ylze egitilmekte olup ve personelin glinlik
uygulamalaridenetlenmektedir.Her glin ve 6zellikle her ireme
gelistiginde klinik egitim sorumlusu, enfeksiyon hastaliklari
uzmani, gogls hastaliklari uzmani, sorumlu hemsire ve
uremeli hastaya bakim veren hemsire toplanmaktadir.
Toplantida gerek tedavi diizenlenmesi gerekse de eksikliklerin
tespiti ve gerekirse de ek 6nlemler (izolasyon vb. gibi) alinmasi
planlanmaktadir. Bu nedenle her ne kadar COVID-19 pandemi
doneminde hekim ve saglik personelinde koruyucu bariyer
onlemlerin kullaniminda artis izlense de, saghk bakimi iligkili
enfeksiyonlari dnlemede klinigimizde rutin alinan 6nlemlerin
aliskanlik haline gelmis olmasi, personelin egitimli olmasi,
uygulamalarin stirekli denetlenmesi ve her kiiltiirde Gremenin
de olgu bazinda denetlenmesi kiiltlr Greme oranlarinda ilave
bir artis izlenmemesini sagladigini diistintiyoruz.

Sonuc¢

Saglik bakim iliskili enfeksiyonlar ve 0zellikle de yogun
bakimda tani konulan enfeksiyonlarin 6nlenmesinde saglik
personelinin el hijyeni kurallarina uymasi, maske-eldiven-
onlik-bone gibi bariyer 6nlemleri kullanmasi son derece
onemlidir. Calismamizda Gogls hastaliklari yogun bakim
Unitesinde calisan saglik personellerinin bariyer onlemler
hakkinda farkindaliginda artis olmasina ragmen gerek yiiksek
riskli direncli bakteriyel Gremelerde donemler arasinda farklilik
izlenmemesigereksedetanikonulanenfeksiyonlardadénemler
arasinda farklilik olmamasi enfeksiyon kontrol dnlemlerinin
icsellestirildigini ve uygulandigini gostermektedir.

Cikar ¢atismasi / finansal destek beyani

Bu yazidaki yazarlarin herhangi bir c¢ikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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Comparison of the Efficacy of Oral and Parenteral Bisphosphonates
in Patients with Postmenopausal Osteoporosis: A single-center,
retrospective clinical study

Postmenapozal Osteoporozlu Hastalarda Oral ve Parenteral
Bifosfonatlarin etkinliginin Karsilastiriimasi: Tek merkezli retrospektif
klinik Calisma
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ABSTRACT

Aim: The aim of the study is to compare the efficacy of oral and parenteral bisphosphonates used in the treatment of
postmenopausal osteoporosis.

Material and Methods: Patients older than 50 years who were diagnosed with postmenopausal OP and treated with
oral or parenteral bisphosphonate between 2016 and 2019 were included in the study. The patients were grouped by
treatment; 80 patients receiving oral bisphosphonate and 80 patients receiving parenteral bisphosphonate were divided
into two groups as group ‘O"and group 'P; respectively. The results of the second-year treatment of 160 patients, who were
treated regularly and could be followed-up for at least 2 years, were evaluated and compared.

Results: According to the pre-treatment state in both groups; vertebral and femoral bone mineral density (BMD) and
T-scores showed significant improvement. The mean improvement in vertebral and femoral T-scores and femoral BMD
values was better in group ‘P’ with a statistically significant difference. In the oral bisphosphonate group, there was a
statistically significant difference between the groups in favor of alendronate in the femoral T-score, while, in the parenteral
bisphosphonate group, the improvement in the vertebral and femoral T-score was better in the zoledronate subgroup and
statistically significant.

Conclusion: This study concluded that oral and parenteral bisphosphonates are effective in the treatment of
postmenopausal OP. Nevertheless, parenteral bisphosphonates were found to be more effective in terms of mean
improvement in vertebral and femoral T-scores and femoral BMD.

Keywords: DEXA; bisphosphonate; Postmenopausal osteoporosis; zolendronic acid.
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Oz
Amag: Calismamiz postmenopozal osteoporoz (OP) tedavisinde kullanilan oral ve parenteral bifosfanatlarin etkinliklerini
karsilastirmayi amaglamaktadir.

GerecgveYontemler:2016-2019 yillariarasinda postmenopozal OP tanisi konularak, oral yada parenteral bifosfonat ile
tedavi edilen 50 yas Ustl hastalar ¢calismaya dahil edildi.Tedaviye gore oral bifosfonat alan 80 hasta grup ‘O’ ve parenteral
bifosfonatalan 80 hasta grup‘P’olarak iki gruba ayrildi.Tedavilerini diizenli alan ve en az 2 yil takibi yapilabilen 160 hastanin
tedavinin 2. Yildaki sonuclari degerlendirilerek karsilastirildi.

Bulgular: Her iki grupta tedavi 6ncesine gore; vertebra ve femur kemikmineralyogunlugu (BMD) ve T-skorlarinda anlamh
diizelme oldugu gorildi. Vertebrave femur T-skorundaki ve femur BMD degerindeki ortalama diizelme bakimindan grup
‘P'dahaiyiydi ve istatistiksel olarak anlamlifark vardi. Oralbifosfonat grubunda femur T-skorunda alendronat lehine gruplar
arasinda istatistiksel anlamli fark oldugu ve parenteral bifosfonat grubunda ise vertebra ve femur T-skorundaki diizelme
zoledronat altgrubunda daha iyiydi ve istatistiksel olarak anlamliydi.

Sonug¢: Calismamizin sonuclari; postmenopozal OP’nin tedavisinde oral ve parenteral bifosfonatlarin etkili oldugunu
goOstermektedir. Bununla birlikte vertebra ve femur T-skorlarinda ve femur KMY ortalama diizelme bakimindan parenteral

bifosfonatlar daha etkili bulundu.

Introduction

Osteoporosis (OP) is a systemic metabolic bone disease
which is characterized by low bone mass and impaired bone
microarchitecture and increases susceptibility to fractures[1]
[2]. In two large-scale studies conducted recently in our
country, the incidence of OP was reported as 12.9-19.6% [3]
[4]. Osteoporotic fractures are associated with morbidity
and mortality as well as significant social and economic
consequences [5]. Practices for prevention, diagnosis and
treatment of OP can prevent fractures and their sequelae
[6]. Bisphosphonates (BF) are the first-line treatment drugs
with proven efficacy in reducing the risk of vertebral, hip
and non-vertebral fractures. BFs that have been approved by
the US Food and Drug Administration (FDA) for prevention
and treatment of OP include alendronate, ibandronate,
risedronate and zoledronate [6][7].BF, which is very commonly
used in the treatment of OP, binds hydroxyapatite in bone and
creates resistance to the action of pyrophosphatases, thus
reducing bone resorption. BFs used in OP treatment have oral
or parenteral forms. Several studies reported various efficacy
and side-effect rates [5][7]. On the other hand, the efficacy
and side-effects of selected medication, and the medication
adherence of patients are also important [8][9]. However, there
are a few studies that compare the efficacy, side-effect and the
medication adherence for various forms of BFs [10][11].
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In this study, we aimed to compare the efficacy of oral and
parenteral BFs used in the treatment of postmenopausal OP.

Material and Methods

Patients aged 65 and older who were diagnosed with
postmenopausal OP and treated with oral or parenteral
bisphosphonate for 3 years between 2016 and 2019 in the
clinics where the authors have worked were included in the
study. Medical and demographic data of the patients were
recorded. Secondary OP cases and patients meeting with any
of the exclusion criteria [5], including those having additional
criteria (metabolic, endocrine, neuropsychiatric, malignancy,
etc.) or those consuming alcohol, smoking and using a
steroid for long-term (=5 mg and >3 months), those being
confined to bed, those having implant on bone densitometry
scanning region (hip and vertebra), and those discontinued
the treatment due to BF intolerance or other serious side-
effects, were not included in the study. The results of bone
density scanning performed by Lunar-DPX IQ device or the
results converted to Lunar values [12] were included in the
study. This study was conducted as per the ethical rules stated
in the 2013 reversion of the Declaration of Helsinki (1964).
The patients were informed that their results are to be used
for scientific purposes, and their consents were obtained
[Approval of the Ethics Committee of Adana City Hospital was
obtained (Date:22.04.2020/ decision no: 803).



The points to consider in posterior-anterior vertebra (L1-
L4) and femoral neck (Total) measurements in bone density
scanning were determined, and the devices were maintained
and calibrated according to the recommendations of the
International Society for Clinical Densitometry [13] and the
Turkey Association of Nuclear Medicine [14]. Calibration,
testing, inspection and phantom measurements of the
devices were performed by certified technicians regularly.
The heights and weight of the participants were measured
without heavy clothes and then they were scanned by Dual-
energy X-ray absorptiometry (DEXA). The cases with OP were
identified by their T-scores according to the World Health
Organization (WHO) criteria. The treatment to be applied was
determined according to the patient’s preference (tablet or
needle), concomitant disorders (BF intolerance due to gastritis,
ulcer, etc.), Social Security Institution’s (SSI) criteria and the
physician’s preference. The SSI's reimbursement criteria were
considered for the diagnosis and treatments.

The patients were retrospectively divided into two groups
according to the treatment they have received. The patients in
group O receiving oral BF were administered with [alendronate
70 mg/week (n=25), ibandronate 150 mg/month (n=24)],
risedronate 35 mg/week or 150 mg/month (n=23)). In group
P receiving parenteral BF, 50 patients were administered with
5 mg zoledronate by 15-min intravenous infusion once a year,
and 30 patients were administered with 3 mg ibandronate
by IV infusion (IV) every three months. Before the drug
administration, the biochemical test results of the patients were
evaluated, and no drugs were administered to those with renal
dysfunction and the resulting side-effects were recorded. Also,
vitamin d replacement treatment was not administered before
the treatment, but all the patients on BF treatment were given
800 IU/day of vitamin D3, 1,200 mg/day of calcium.

The patients were called for periodic checks. Any increase or
decrease in the patients’ complaints and any side effects were
noted. Also, the patients underwent a comprehensive physical
examination. The results of the second-year treatment of 160
patients who were treated regularly and could be followed-up
for at least 2 years were evaluated. The bone mineral density
(BMD) and T-scores were evaluated by DEXA.

Statistical Analysis

The obtained data were classified numerically and categorically
and saved in Excel. The pre-treatment and second-year
treatment results of the patients were analyzed statistically.
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The descriptive statistics were given as meanzstandard
deviation and percentage. The conformity of the data with
normal distribution was determined by Kolmogorov-Smirnov
test. In significance analyses: In group comparisons, the mean
improvement rates in BMD and T-score were compared using
the independent t-test. In subgroup comparisons, the Kruskal-
Wallis test was used in the comparison of more than two
groups, while the Mann-Whitney U test was used in post-hoc
analysis and/or in comparison of two groups. In intra-group
comparisons, the treatment utilization rates were evaluated
by comparing to baseline values and control values using the
Paired t-test. The p values below 0.05 (p<0.05) were considered
statistically significant.

Results

No statistically significant difference was found between group
O (n=80) and group P (n=80) in terms of mean age (68.3+£5.26
and 72.85+5.37) and mean body mass index (BMI) (27.56+5.54
and 28.85+5.48) (p=0.459 and p=0.413, respectively).Both
groups showed significant improvement in vertebral and
femoral BMD and T-scores at the end of 2-year treatment
compared to baseline (Paired t-test; Table 1). It was seen that

the patients have benefited from both treatment methods.
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On the other hand, the mean improvement in vertebral
and femoral T-score was better in group P and there was a
statistically significant difference between the groups (p*=0.003
and p=0.000, respectively; Table 1). Nevertheless, no significant
difference was found between the groups in terms of vertebral
BMD (p=0.064; Table 1).In subgroup comparisons, although
there was a statistically significant difference in femoral neck

T-score in favor of alendronate in the oral BF group

(p=0.042; Table 2), no statistically significant difference was
found between oral sub-groups in terms of improvement
in vertebral T-score and vertebra values (p=0.106, p=0.878,
respectively; Table 2). In sub-group comparisons, there was also

no significant difference between the groups in terms of age
and BMI (Table 2, 3).

In the parenteral BF group, the improvement in vertebral and
femoral T-score was better in the zoledronate sub-group and
statistically significant (p=0.043 and p=0.035, respectively;
Table 3). On the other hand, although the mean improvement
in vertebra value was better in the zoledronate group, no
statistically significant difference was found (p=0.088, Table 3).

In this study, the results of the patients who discontinued the
treatment due to serious adverse effects other than tolerable
gastrointestinal side effects of oral BFs and symptoms like
influenza that are seen after IV administration of parenteral BFs
and are tolerable by patients were not evaluated

Discussion

The most used in OP scanning and diagnosis is BMD
measurement in hip and lumbar region with DEXA method.
According to the diagnosis criteria of WHO (World Health
Organization), OP is diagnoses with a T-score < —2.5 [6][13][15].
According to the treatment expenses reimbursement system
applied in our country, OP treatment is evaluated based on the
DEXA results, thus the BMD and T-scores obtained by DEXA
measurements are important for diagnosis and treatment
continuity [6][16]. In postmenopausal OP treatment, various
drugs with proven efficacy in reducing the risk of fractures are
used.The most commonly used agents in the pharmacological
treatment of OP are BFs such as alendronate, risedronate and
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ibandronate, and raloxifene, denosumab and parathyroid

hormone, as selective estrogen receptor modulator [7].
Antiresorptive and anabolic agents used in OP treatment have
different doses and modes of administration. However, BFs are
still basic treatment agents in OP [7][11].

In this retrospective cross-sectional study, using the vertebral
and femoral BMD and T-scores, we evaluated the effectiveness
of oral (alendronate, ibandronate and risedronate) or parenteral
(zoledronate, ibandronate) BF treatment protocol administered
to 160 patients, who were diagnosed with postmenopausal
OP according to the WHO criteria considering the T-scores
determined using DEXA, and followed-up for two years.

A recent systematic review and meta-analysis study, where the



cost-effectiveness of oral and parenteral drugsin OP treatment,
reported that oral aledronate and parenteral zoledronate
are the best first-line treatment option in postmenopausal
OP. This study also reported that there was no statistically
difference between the existing drugs in terms of the efficacy
in preventing hip fractures. Another recent meta-analysis
on the efficacy of different BFs in preventing osteoporotic
fracture reported that alendronate and zoledronic acid are
the most effective agents in preventing femoral, vertebral and
non-vertebral osteoporotic fractures [11].

In our study, both groups showed significant improvement
in vertebral and femoral neck BMD and T-scores at the
end of a 2-year treatment compared to baseline (Table 1).
It was seen that the patients have benefited from oral or
parenteral BF treatment methods. On the other hand, the
mean improvement in vertebral and femoral neck T-score
was better in group P and there was statistically significant
difference between the groups (Table 1). Group P showed
better improvement in femoral neck BMD value, and there
was a statistically significant difference between the groups,
however, no significant difference was found between the
groups in terms of vertebra BMD values (Table 1).

Although there are many oral BF compounds, the 3rd

generation BFs (neridronate, alendronate, olpadronate,
risedronate, ibandronate) are most preferred today. Studies
have proven that BFs are effective in the treatment of women
with postmenopausal OP [7]. A meta-analysis showed that
alendronate reduced hip fractures by about 55% in women
with postmenopausal OP [17]. A reduction in vertebral
fractures was seen by clinical observations at the end of the
first year of the treatment. A meta-analysis study reported
that protection from hip fracture was evident after 18 months
of treatment [18]. Its efficacy in preventing hip fractures was
significant in women with and without a vertebral fracture
after the 18th month, which has maintained for 36 months[18]
[19] In a study conducted by Aslan et al. [20] to evaluate
the efficacy of 6 different drugs (alendronate, ibandronate,
risedronate, calcitonin, strontium and raloxifene) in 144
patients with postmenopausal OP based on vertebral and
femoral BMD and T-scores, it was reported that aledronate has

a significant effect, especially on vertebral BMD and T-scores.

In subgroup comparisons under our study, there was a
statistically significant difference in femoral neck T-score in
favor of alendronate in the oral BF group (Table 2). However,
there was no statistically significant difference between oral
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sub-groups in terms of improvement in vertebral T-score,
vertebral and femoral neck BMD values (Table 2).

Zoledronate used in OP treatment as a parenteral BF is an
FDA-approved agent with proven efficacy in preventing new
fractures after an osteoporotic hip fracture. In HORIZON-PFT
study with a large series to determine the efficacy of zoledronic
acid in postmenopausal OP, the patients were administered
with zoledronic acid at baseline, 12 and 24 months. The
patients were followed up for 2 years and compared with the
placebo group [21]. The primary endpoint of this study was
a new vertebral fracture and hip fracture. In the zoledronic
acid group, the risk of morphometric vertebral fracture was
reduced by 70% and the risk of hip fracture was reduced
by 41% within 3 years [22](25). In the Dosing Intravenous
Administration (DIVA) study, lumber BMD increased compared
to baseline with dual IV (3 mg every 3 months, 2 mg every 2
months) ibandronate administration (5.1% and 4.8%), while
the lumber BMD increased by 3.8% compared to baseline with
aregimen of 2.5 mg of oral ibandronate daily [23].

A study with 82 patients who were administered with parenteral
zoledronate and ibandronate reported that there was a
statistically significant increase in BMD compared to baseline in
both groups at the end of 1-year follow-up, however, there was
no significant difference between the groups in terms of mean
BMD values at the end of 1-year follow-up. Consequently, the
authors reported that the BMD values significantly improved
in OP patients receiving zoledronate and ibandronate, and
there was no significant difference in terms of efficacy and
experienced side-effects [11].

In our study; in the parenteral BF group, the improvement
in vertebral and femoral neck T-score was better in the
zoledronate sub-group and statistically significant (Table 3). On
the other hand, although the mean improvement in vertebral
and femoral BMD value was better in the zoledronate group,
there was no statistically significant difference (Table 3).

At least 1000 mg of calcium and 600 IU of vitamin D are
recommended daily in all prevention and treatment strategies
for OP. Despite recent controversies regarding the safety
of calcium and the optimal dose of calcium and vitamin D,
calcium and vitamin D are still an important part of bone
health [7]. In our study, all the patients were administered with
800 IU/day of vitamin D3 and calcium of 1200 mg/day.

Limitations of the Study

The shortness of the follow-up period may be a limitation.
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Another limitation is the fact that we have evaluated the
efficacy of drug groups with the T-score of BDM determined
only using DEXA. Although it is not the case in this study, the
bone resorption markers and vitamin D levels are important
markers being used in follow-up [16][20]. On the other hand,
the evaluation of treatment-related side effects was not
included in this study. Upper gastrointestinal symptoms are
often seenin oral BF treatment, while symptoms like temporary
influenza are commonly seen in parenteral BF treatment with
nitrogen [5][20]. The diversity of DEXA devices used in BMD
measurements may cause differences in BMD measurements
made in different regions. Also, different field and density
determination algorithms and different calibration practices
used by manufacturers make standardization studies further
difficult. Finally, although DEXA has been used for many years
for diagnostic and therapeutic purposes in our country, the
standardization of operator (technician) training can lead to
errors in the acquisition, analysis and interpretation of the
scan [24]. These points also apply to our study and may have
affected the results of our study.

Conclusion

This study concluded thatoral and parenteral bisphosphonates
the
postmenopausal OP. Nevertheless, parenteral

are effective in pharmacological treatment of
BFs were
found to be more effective in terms of mean improvement
in vertebral and femoral neck T-scores. Also, it was found
that aledronate among oral BFs provided significantly better
improvement in femoral T-score, and zoledronate among
parenteral BFs showed better improvement in both femoral
neck and vertebral T-scores. More comprehensive, long-term

comparative studies are needed on this subject.

Approval of Ethics Committee: Approval was obtained from

the Ethics Committee Adana City Hospital (Date:22.04.2020/

decision no: 803).
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Kanser immiinoterapisinde giincel yaklagimlar ve immiinoterapinin
sinirlayici etkilerine genel bakis

Overview of current approaches in cancer immunotherapy and limiting
effects ofimmunotherapy
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Glnumuzde ileri evre kanserlerin tedavisindeki gui¢likler heniiz asilamamistir. Kemoterapi ve radyoterapdeki ilerlemelere
ragmen, geleneksel kanser tedavisi, timor ilerlemesini kontrol etmede yetersiz kalmakta ve timor hiicresinin ilag direnci
gelistirmesi ile tedavinin basarisi sinirlanmaktadir. Bu durum daha iyi tedavi seceneklerinin arastiriimasini zorunlu
kilmaktadir. immiin kontrol noktasi sinyallerini hedefleyen ilaclar, immiin sistem ile tim&r arasindaki etkilesimlerin klinik
onemini gliclendirerek, immiin sistemin anti kanser aktivite gdstermesini saglanmaya calisarak,kanser tedavisine yeni bir
yaklasim getirmistir. immiin sistem ve kanserle ilgili temel mekanizmalari hakkindaki bilgiler hizla artmaktadir. immiin
sistem, kendini ve kendinden olmayani ayirt edecek sekilde tasarlanmistir ve genetik rekombinasyon yoluyla taniyabilecegi
antijen sayisi neredeyse sinirsizdir. Bu nedenle kanser hiicrelerindeki mutasyonel olaylar, anormallikler ve farkhhklar
kanserin gelismesini veya ilerlemesini nlemede énemli bir rol oynayabilir. Bununla birlikte, timorler immuinsirvayanstan
kacmak icin cesitli mekanizmalar kullanabilir. immiinoterapinin gelisimi biiyiik umut vadetse de, hastalarin bir kisminda
primer diren¢ gelisebilmekte ve bu hastalar imminoterapiden fayda gormemektedirler. Ayrica, tedaviye yanit veren
hastalarda da klinik ilerlemede ortaya cikabilen kazaniimig direng, immuinoterapinin basarisini sinirlayabilmektedir. Direng
mekanizmalari arasinda, timor mikro cevresindeki (TME) immiin hiicrelerinin islevinin ve infiltrasyonunun azalmasina
yol acan timore 6zgi yollar vardir. Direng baslangicini dnlemek ve Ustesinden gelmek icin kemoterapi, radyoterapi
ve yeni imminomodiilator ajanlarla kombinasyon tedavilerini dngdren yeni stratejiler umut vericidir. Bu derlemede,
immiinoterapotik yaklagimlar (immin Kontrol Noktasi inhibitorleri (IC1), Lenfosit- Dizenleyici Sitokinler, Kanser Asilari, CAR
TveTHucre Reseptorl (TCR), KostimUlatorReseptorler), kanserimmiinoterapisiile ilgili mevcut bilgiler ve immunoterapiye
verilen hasta yanitlarinin incelenmesi hedeflenmistir.
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ABSTRACT

Today, the difficulties in the treatment of advanced cancers have not been overcome yet. Despite advances in chemotherapy
and radiotherapy, conventional cancer treatment remains insufficient to control tumor progression, and the success of
treatment is limited by the tumor cell's development of drug resistance. This situation necessitates the search for better
treatment options. Drugs targeting immune checkpoint signals have brought a new approach to cancer treatment by
strengthening the clinical importance of interactions between the immune system and the tumor, and by trying to ensure
that the immune system shows anti-cancer activity. Information about the immune system and its basic mechanisms related
to cancer is increasing rapidly. The immune system is designed to distinguish between self and non-self, and the number of
antigens it can recognize through genetic recombination is almost unlimited. Therefore, mutational events, abnormalities
and differences in cancer cells can play an important role in preventing the development or progression of cancer. However,
tumors can use a variety of mechanisms to evade immunosurveillance. Although the development of immunotherapy is
promising, primary resistance may develop in some patients and these patients do not benefit from immunotherapy. In
addition, acquired resistance that may occur in clinical progression in patients who respond to treatment may limit the
success of immunotherapy. Among the resistance mechanisms are tumor-specific pathways that lead to reduced function
and infiltration of immune cells in the tumor microenvironment (TME). New strategies envisioning combination therapies
with chemotherapy, radiotherapy and new immunomodulatory agents to prevent and overcome the onset of resistance
are fairly promising. In this review, it is aimed to examine immunotherapeutic approaches (Immune Checkpoint Inhibitors
(IC1), Lymphocyte Regulatory Cytokines, Cancer Vaccines, CART and T Cell Receptor (TCR), Costimulatory Receptors), current
information about cancer immunotherapy, and patient responses to immunotherapy.

Keywords: cancer immunotherapy; immune checkpoint inhibitors; lymphocyte promoting cytokines; cancer vaccines; CAR

TandT cell receptor

Giris

Kanser, viicuttaki bazi hiicrelerin kontrolsiiz bir sekilde biyidigu ve
diger bolgelere yayilarak gelistidi, belirtileri, prognozu ve sonuglari
acisindan her hastada degiskenlik gosteren, karmasik ve heterojen
oOzellikler gosterebilen bir hastaliktir. Kanser hticreleri, hareket etme,
hiicre disi matrisi (ECM) indirgeme, kan icinde ve yeni bir doku
ortaminda kendini hayatta tutma yetenegi gibi 6zellikler gosterir.
Kanser tiirline, hangi asamada olduguna ve ilerlemesine bagl
olarak tedavi metodu secilir. Tedavi secenekleri kemoterapi, cerrahi,
radyasyon tedavisi ve immunoterapi olabilir [1]. Bazi kanserlerde
tedavi plani, monoterapi olabilecedi gibi kombinasyon terapiside
kullanmayi gerektirebilir. Glinimiizde, kanser tedavilerinde, kanser
tipine 6zgu bireysellestirilmis bir tedavi olarak siniflandirilabilecek
immuinoterapi, geleneksel spesifik olmayan tedavi yontemlerinden
daha popllerdir. Bunun bir nedeni de geleneksel tedavi
yontemlerinde gelisen ilag direnci ve timor mikro ortami gibi
sinirlayici faktorlerin Gistesinden gelme cabasidir.

Kanser tedavilerinde en 6nemlisinirlayicifaktorilag direncidir [2].
Klinik olarak, ilag direnci kemoterapiye maruz kalan timérlerde
ortaya cikabilmekte ve hastalarin cogunda gelisebilmektedir.
Genellikle ilag  direncinin  genetik  mutasyonlardan
kaynaklandigi dustiniilse de genetik olmayan mekanizmalar
da énemli rol oynar. ila¢ direnci, heterojen bir timér ve timorii
cevreleyen mikro ¢evre (TME) icindeki klonal gruplarin karmagsik
etkilesimi yoluyla ortaya cikar [3:4]. TME, timér hicrelerini,
kan damarlarini, fibroblast, badisikliga katkida bulunan
hiicreleri, immun hiicreler ve hiicre disi matrisi icerir [5]. TME,
timor heterojenligine, progresyon, invazyon ve metastaza
katkida bulunur [6]. Ozellikle, bir timérin immin hiicre
bileseni, timoriin kaderini ve invazif ve metastatik yetenegini

belirlemede ¢ok 6nemlidir. Ayrica hicresel sinyaller, timor
anjiyogenezini ve periferal imman toleransini indiikleyebilir [7].

immiinoterapi, timdriin ve timér mikro ortaminin neden
oldugu immiin baskilamanin Ustesinden gelmek icin hareket
etmekte ve bagdisiklik sisteminin kanser hicrelerini hedef
almasini ve &ldiirmesini saglamaktadir. immiinoterapide
ICI dénemi, 2011 yilinda ABD Gida ve ilag idaresi (FDA)'nin
CTLA-4'UG hedef alan monoklonal antikor olan ilk ICl inhibitori
ipilimumab'l ve ardindan PD'yi hedef alan diger iki ICl
inhibitorlerini (Pembrolizumab ve Nivolumab) onaylamasiyla
baslamistir. Her ¢ inhibitdrde, melanom icin onaylanmistir
[8]. Pembrolizumab ve Nivolumab daha sonra kii¢iik hiicreli
olmayan akciger kanseri, mide karsinomu, bas ve boyun
skuamoz hiicreli karsinom ve renal hiicreli karsinom gibi cesitli
kanserlerde onaylanmistir [9]. Son yillarda, kanser ve kanser
mikro ortaminin daha iyi anlasilmasina bagh olarak klinik
onkolojide immiunoterapi kullanimi giderek artmaktadir.

immiinoterapi temel olarak bagisiklik mikrocevresini diizenleyerek
immn sistemi gliclendirmek icin monoterapi olarak kullanildigi
gibi, geleneksel anti kanser tedavisi veya diger ICller ile
kombinasyon tedavisi halinde de kullanilmaktadir. Herkese uyan
tek bir monoterapi yerine, dogru hastaya dogru zamanda dogru
ilact sunmak icin ozellestirilmis ilac kombinasyonlarina duyulan
ihtiyag, onkolojideki atilimlarin hizini arttirmistr. GUniimuizde
kanser tedavisi icin onaylanmis onlarca immunoterapik
ajan bulunmaktadir. Bircogu klinik deney asamasindadir. Bu
immiinoterapiler, ICl, lenfosit diizenleyici sitokinler, CART hiicreleri
ve diger hucresel tedaviler, yardimar uyarici reseptorlere karsi
agonistik antikorlar, kanser asilari, onkolitik virisler ve bispesifik

antikorlar olarak siniflandinlabilir [10]. (Tablo1).
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insan genom projesinin aciklanmasi ile bircok tiimériin
gelisimde rol alan 6nemli yolaklar ve molekillerin kesfi ve
bunlardan sorumlu genlerin tespiti ile immuinoterapideki
gelismeler, kanser tedavisinde binlerce yeni ila¢ hedeflerinin
yolunu acmistir [11]. immiinoterapi kanser tedavilerine
olumlu katki sunmakla birlikte bir takim  zorluklari da
barindirmaktadir. Ornegin, immiinoterapilerin kullaniimasi,
immin ile iliskili advers olaylar (irAE'ler) olarak tanimlanan yan
etkiler meydana getirebilir [12]. Bu derleme, immiinoterapileri,
ICl, Lenfosit Diizenleyici Sitokinler, Kanser Asilari, CART ve TCR,
Kostimiilator Reseptorler olarak bes sinifta inceler. Ayrica, FDA
ve Cin Ulusal Tibbi Uriinler idaresi (NMPA) onaylarini almis olan
ilaclari ve immiinoterapiye karsi gelisen diren¢ mekanizmalari

ile ilgili literatUrleri analiz etmektedir.
immiinKontrol Noktasi inhibitorleri (IClI)

ICl, en kapsamli sekilde arastirilanimmiinoterapisinifidir.ICl'ler,
periferik dokularda ve immiin hicrelerde eksprese edilen
reseptorlerdir ve otoimmiin tepkileri 6nlemek icin immin
yanitin kendi kendine toleransinin ve modilasyonunun
stirdtrilmesi ile ilgilidir [12]. imminsiirveyans ve timor
proliferasyonu arasindaki iliskiyi tanimlamak immiinoterapiyi
gelistirmek icin ¢cok 6nemlidir. ICI olarak kullanilan strateji,
programlanmig 6liim 1 yolu ( PD-1)/ PD Ligand 1 (PD-L1)
blokaji ve CTLA-4 blokajidir [13].

Kanser hiicreleri viicudun kendi mutasyona ugramis hiicreleri
oldugundan, immiin sistemimiz onlari maling hicreler
olarak tanimayabilir, yani kanser hiicrelerinin farkliklarn fark
edilebilmesineragmen,immdinsiirveyanstankagmayibasarirlar
[14]. Bazi kanserler immuin sistemin gozetiminden kagmak igin
T hiicreleri Gzerindeki PD-1'e baglanan ve bu hiicreleri etkisiz
hale getiren PD-L1'i eksprese eder. Bunun sonucunda tiimor
hicreleri T hiicreleri tarafindan taninma ve eliminasyondan
kurtulabilirler. PD-1 veya PD-L1'i hedefleyen immuinoterapiler
ile bu etkilesimin bloke edilmesi, T hiicre aracili timor hiicresi
Olimuni mumkdn kilar [15]. T hicrelerinde, T hicrelerinin
vucuttaki diger hicrelere saldirmasini 6nleyen “Checkpoint”
adiverilen“Kapali Anahtarlar”olarak bilinen proteinler bulunur.
Bu proteinler, fizyolojik olarak, uygun immin tepkilerini
strdurdren ve saglikli dokulari immin saldinsindan koruyan
kontrol noktalarndir [16]. Bu kontrol noktalarinin ICl ile inhibe
edilmesi, timor hiicrelerinin taninmasini saglar ve onlara karsi
bir immiin tepkisinin etkinlestirilmesine izin verir [17].

immiin yanitta rol alan T hiicrelerinin aktive olmasi icin bir
antijenin bir T hicresine baglanmasi gerekir. Antijen ile
spesifik baglanma saglandiginda T hiicresinin tam olarak
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aktive olmasi icin ikinci bir sinyal olan ortak uyarici CD28'%e
ihtiyaci vardir [18]. ikinci sinyalin olusmadigi durumlarda
T hicreleri anerjik hale gecerek antijene cevap veremez
ve organizmanin savunma yetenegi ortadan kalkar. Vicut
disardan bir antijene maruz kaldiginda, B lenfositleri aktif hale
gelir ve bu antijenlerin tizerindeki epitop boélgelerini taniyarak
antikor (retimine baslar. Tek bir epitopa karsi (retilen
antikora monoklonal antikor (mAb) denir [19]. MAb'ler farkli
etki mekanizmalarina sahiptir. immiinoterapide kullanilan
MAb'ler, kanser hiicrelerinin kullandigi bazi faktorleri ve
reseptorlerin inhibe eder. Bircok kanser tiriinde kullanimi
FDA tarafindan onaylanmis mAp’ler, monoterapi olarak ya da
kemoterapi veya radyoterapiyle birlikte kombineterapi olarak
kullanilmaktadir. immiinoterapide kullanilan gelistirilmis
mAp'ler olan IClI'ler onkolojide bir mihenk tasidir [20].
1975 yilinda Georges Kohler ve CesarMilstein tarafindan
kesfedilen hibridoma teknolojisinde bir antijene maruz
birakilan memeli deney hayvaninin dalak hucrelerinden B
hiicreleri izole edilir ve bu hicrelerin miyelom hiicre hatti
ile in vivo flizyonu sonucu olusan hibrit hiicreler, spesifik bir
antijene baglanabilen mAp'leri sentezler. ilk olarak (retilen
mAb'ler fare antikorlariydi. Bununla birlikte, klinik denemeler
sirasinda mAb fare antikorlar, yari 6mrinin azalmasi
nedeni ile insan vicudunda yiiksek imminite kazanmis ve
hastalarda insan anti-fare antikoru (HAMA) etki gelismistir
[21]. mAb'lerin klinik kullanimindaki HAMA etkisi sorunu
icin fare antikorlarinin yerini kimerik, insanlastirilmis veya
insan antikorlariyla degistirilmis rekombinant DNA (r-DNA)
teknolojisi gelistirilmistir [22]. MAp'lerin gelistiriimesindeki iki
temel molekil, CTLA-4 ve PD-1/PD-L1 molekilleridir. CTLA-
4, lenf nodlarinda T hicrelerinin aktivasyonunu 6nlemek
icin immun bloklayicisi olarak kullanilir. Tmor hucreleri,
CTLA-4
sinyalleri Ureterek immiin tepkiyi baskilar. CTLA-4, CD80

imminsirveyansindan  kaginmalarini  saglayan
veya CD86 ortak reseptorlerine baglanir ve T hiicresi, antijen
sunan hicre (APC) arayliziinde negatif geri bildirim sinyali
saglar. CTLA-4'Un CD86'ya CD28'den anlamli bir sekilde
baglanmasi T hlcresi anerjisine yol acan CTLA-4 ve CD80/
CD86 kompleksi ile sonuglanir [23]. Tersine, eger CD80/CD86
iceren bir CD28 kompleksi olusursa, ortak uyarici sinyal Uretilir
ve T hiicresi aktivasyonu meydana gelir [24]. Bu durum timor
hicrelerinin immunsurveyanstan kaginmalarini engelleyebilir.
PD-1 ise aktive olmus T hiicrelerinin lenfatik dokulardaki
etkilesimini duzenler. PD-1, APC'lerde bulunan PD-L1 ve
PD-L2 ligandlarina baglanir. Tamorler, immiinsiirveyansi
onlemek ve buyumelerini, ilerlemelerini saglamak icin bu



imminregulasyon yollarini secerler [25] Timorler immin
kontrol noktalarindan kacgabilirse immiin sistemi bu timor
hiicrelerini kendi hicreleri olarak taniyabilir ve T hiicresinin
timore etkili bir sekilde cevap olusturmasi sinirlanir. ICI
inhibitor mAp’ler, timor hicrelerinin T hicreleri Gzerindeki
inhibitor etkilerini durdurur. ICl'ler, PD-1 i ilgili ligandlan
ile negatif sinyali T hiicrelerine iletirler. Boylece ICI sinyali,
proliferasyon, sitokin salinimi ve sitotoksik granil sekresyonu
gibi mekanizmalar ile T hiicre fonksiyonunu diizenleyebilir
[26]. immiin kontrol noktalarinin inhibe edilmesi ile immiin
aracili anti timor aktivitesi geri kazanilir ve viicudun immiin
tepkisi artar. Bunun sonucunda saglikh dokulara da immiin
ataklar olur. Bu durum”immiin frenlerin serbest kalmasi“olarak
tanimlanir ve siddetli advers etkilere neden olabilir [18].

Son yillarda, PD-1, PD-L1 veya CTLA-4 blokajlarinin klinik
etkisinin onemli olgide arttiginin gosterilmesiyle birlikte,
sagkalima olan etkileri arastirlmaya devam etmektedir. CTLA-
4 (ipilimumab), PD-1 yolunu (Nivolumab, Pembrolizumab)
ve PD-L1 yolunu (Atezolizumab, Durvalumab, Cemiplimab)’i
hedefleyen ICl'ler gesitli kanserlerin tedavisi icin FDA'dan
onay almistir [27]. ipilimumab, Nivolumab, Pembrolizumab,
Durvalumab ve Avelumab insanlastiriimis fare monoklonal
antikorlaridir.Buinhibitorler, melanom ve kiiclik hiicreliakciger
kanserinde ilk basamak tedavileri olarak kullanilmaktadir
[28]. Lenfoma gibi kanserlerde faz Il calismalari devam
etmektedir. Ipilimumab, insanlastinlmis IgG olarak ileri evre
melanomda CTLA-4 sinyali blokeri olarak onaylanmistir.
Tremelimumab, hem CTLA-4'U baglayan hem de CTLA-4'Un
CD80/CD86 ile baglanmasini antagonize eden tamamen
[29].
Nivolumab insanlastiriimis IgG monoklonal antikorlaridir ve

insan monoklonal antikorudur Pembrolizumab ve
PD-1 ile PD-L1 arasindaki etkilesimi inhibe ederler. Yapilan
bir arastirmada, kiiclik hiicreli akciger kanserinde Faz Il klinik
Pembrolizumab denemesinin, timor hicrelerinin - min.%
50'sinde PD-L1 ekspresyonu olan hastalarda progresyonsuz
ve genel sagkallm orani bulundugunu gostermistir [30].
Yuksek PD-L1 ekspresyonuna genellikle bazi kanserlerde IFN-y
salgilayan TILler eslik eder. Bu nedenle, PD-1/PD-L1 blokajinin
baslatiimasi icin 6nkosul olarak PD-L1 asir ekspresyonunu,
glcli bir biyolojik belirte¢ olarak kullaniimaktadir. Hem anti-
PD-1 antikorlarn olan Nivolumab ve Pembrolizumab, hem
de anti-PD-L1
Avelumab, Cemiplimab, T hiicrelerini aktive ederek anti timor
etkiler gosterdikleri bildirilmistir [31].

antikorlari Atezolizumab, Durvalumab ve

Bununla birlikte, IClI'lerin etkin ve glvenli kullanimlarinin
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birkag¢ temel problemi bulunmaktadir. ICI'lerin bircok organda
ciddi yan etkileri olabilir ve hastalar ICI ile tedaviye yanit
vermeyebilirler [32]. Bu nedenle, ICl inhibitorlerine tepki veren
temel faktorler yogun olarak arastirilmaya devam etmektedir.

Lenfosit Diizenleyici Sitokinler

IFN-a fonksiyonel olarak pleiotropik bir sitokindir ve proteinin
ekspresyonunu duzenleyebilir. PD-L1 ekspresyonu ¢ogunlukla
IFN-y tarafindan kontrol edilir. IFN-a ayrica, spesifik antijen
sunumu ve birlikte uyarici faktorler saglamak icin APC
olgunlasmasiniindiikleyen, T hiicresi aktivasyonunu tetikleyen
ve sitotoksisitelerini artiran FDA onayli bir sitokindir ve ilk
immiinoterapi sinifindandir [33]. IFN-y ve hedefleri, dogrudan
sitotoksik aktivitelerin induklenmesi ve Thl ile iligkili immun
yanitin arttirilmasi yoluyla timor hicrelerinin yok edilmesinde
onemli rol oynamaktadir [34]. Sitokin tedavi stratejisi, ICl
stratejisinden farkl olarak immin hiicrelerinin biylimesini ve
aktivitesini dogrudan uyarir. Bu tedavideki ana sitokin tipleri;
interferonlar, interlokinler ve granilosit-makrofaj koloni
uyarici faktordir (GM-CSF) [35].

interferonlar normalde mikrobiyal patojenlere yanit olarak
immin hicreler tarafindan Uretilir ve immin yanita neden
olur.interlékinler, CD+8 ve CD+4 hiicrelerinin aktivitesini uyarir
[36]. Transmembran glikoprotein olan CD8, T hiicre reseptori
olarak islev gorir ve MHC molekiiliine baglanir. Bu reseptor
MHC 1 proteini icin spesifiktir [37]. CD8+T hiicresi spesifik bir
antijeni taniyabilen TCR'leri eksprese eder ve kanser hiicresini
oldiren sitotoksik T lenfositidir. GM-CSF iki mekanizma yoluyla
bagisiklik tepkilerini olusturur: T hiicresinin hayatta kalmasini
saglar, T huicresi homeostazini tesvik eder ve bu hiicrelerin
timore 6zgi antijenleri eksprese etmesi icin dendritik hiicre
farklilasmasini uyarir [38].

Miyeloid-Turevli Supresor Hucreler (MDSC)'ler, hematopoezin
degismesi sonucu kronik enfeksiyonlar ve kanser gibi patolojik
durumlarda ortaya ¢ikar. MDSC'ler, immUnosupresif aktiviteye
sahip olmalari ile diger miyeloid hiicre tiplerinden ayirt edilir.
MDSC saglikli bireylerde sabit durumda mevcut degildir
ve kanser, kronik enflamasyon veya stresle iliskili patolojik
durumlarda ortaya cikar [39]. Bu hiicreler, timor ilerlemesinde,
anjiyogenezinde, ila¢ direncinde ve metastazinda énemli rol
oynar. Sitokin tedavisi diizenleyici T hicrelerini tesvik edebilir
ve uyarilmis T hicrelerinde o6limi indlkleyerek saghkh
dokulara karsi otoimmiin saldiriya neden olur [40]. Mevcut
MDSC'nin,
ICI veya kemoterapiler

klinik arastirmalar interlokinler, interferonlar,
ile kombinasyon tedavilerinde

kullanimlarini arastiriyor [41]. Bircok Lenfosit Duzenleyici
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Sitokin'lerin klinik kullanimi arastirlmaya devam etmesinin
yaninda FDA tarafindan su ana kadar g sitokin onaylanmistir.
Bununla birlikte, doz sinirlayici toksisiteleri nedeniyle sinirh
klinik kullanima sahip olmasi asilmasi gereken bir zorluktur.

Kanser Asilari

Kanser hiicrelerine karsi immin sistemi hicrelerini hedef alir
ve tUmor tipine 6zgl veya tiimore reaktif immin aktiviteyi
indikler. Kanser asilar, etkili T hiicresi aktivasyonunu saglayan
immunolojik bir ortamda timorle iligkili antijenleri sunarak
timore spesifik T hiicrelerini aktive etmek ve genisletmek
icin tasarlanmistir [42]. Tumor hiicre lizati, dendritik hiicreler
(DQC), nikleik asitler (DNA veya RNA bazh asilar), ve neo-
antijenler kanser asisi tirleri arasinda sunulabilir [43]. Kanser
asl tlrleri arasinda, CD8+T hiicreli epitoplari iceren timor
antijenlerinden tiretilen kisa peptitler, genellikle zayif, kisa
omdrld, T hicre yanitini aktive eder. Buna karsilik, CD8+T
hiicreli epitoplar treten kisa peptitlerin, T yardimci epitoplari
veren peptidlerle veya CD4+/CD8+ iceren uzun peptidlerin
karisimlari, daha glicli bir sekilde T hicre tepkisini olusturur
ve ek enflamatuar sinyaller saglar [44]. Ayrica, tim timor
hicrelerinden tiretilen DC bazli asilar, timor antijenine 6zg
hem CD4+ hem de CD8+T hicrelerini aktive edebilir [45].
DC asllari, kanser asisinin en c¢ok calisilan sinifidir. DC asilari,
timorle iliskili antijenleri eksprese etmek Ulizere tasarlanmig
hastalardan toplanan dendritik hiicrelerden yapilir ve boylece
kanser hicrelerine saldirmak icin T hicrelerini dogrudan
aktive eder. 2010 yilinda prostat kanserini tedavi etmek icin
FDA, tarafindan onaylanan terapétik tek DC bazli kanser asisi
Sipuleucel-T'dir [46]. DNA veya mRNA'nin, APC'ler tarafindan
alinirak, antijen ekspresyonunu indiiklemeksiyle gelistirilen,
nukleik asit bazh asilar, kanser asilarinda bir alternatif olarak
ortaya cikmistir [47]. Ayrica kanser asisi olarak arastirilan
neoantijenler, kanser hiicrelerindeki DNA mutasyonlarindan
kaynaklanan tiimoére 6zgi antijenlerdir ve yalnizca kanser
hicrelerinde bulunur. Neoantijen asilari, kanser hiicrelerine
karsi bagisikhk tepkisini artirma yetenekleri nedeniyle kanser
immiinoterapileri olarak arastirilmaktadir [48].

Adaptif Hiicre Tedavisi -ACT

Cesitli hematolojik maligniteler ve solid timorler icin CAR T
tedavisinin bir¢ok klinik denemelerinin olmasi ve son yillarda FDA
onaylariveklinikkullanimindakibasarilarindandolayidikkatceken
birimminoterapi sinifidir. Amerikan Klinik Onkoloji Dernegi, CAR
T-hiicre tedavisini 2018'de yilin ilerlemesi olarak tanimlamis ve
CART-hicresi tedavisinin hematolojik malignitelerdeki etkinligini
kabul etmistir [49]. CART hdicre stratejisinde, T hiicreleri hastanin
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periferik kanindan veya tUmoriinin kendisinden toplanarak
izole edilir ve daha sonra timor hiicrelerinde bulunan antijene
0zgl CAR'lari eksprese etmek icin genetik olarak diizenlenir.
Tumore 6zgli immun hiicrelerin ex-vivo ortamda replike edilerek
olusturulan aktif T hicreleri hastaya reinflize edilmesi ile ACT
tedavisi gerceklesir. infiizyon (izerine, CAR T hiicreleri, timor
hicresi 6limini indlklemek icin timor hiicreleri Uzerindeki
hedeflenen antijeni tanir. TILler, kansere 6zgl TCR'ler ve DCller
bu stratejide kullanilabilir [50]. Diger immunoterapi siniflarindan
farkli olarak, CART hicreleri tek seferlik bir tedavidir ve hicreler
inflizyondan sonra uzun yillar aktivitelerini koruyabilir. Remisyon
ve uzun sureli sagkalim elde edilmesine ragmen CAR T hicre
tedavisinin uzun sireli etkileri arastinlmaya devam edemektedir
[51]. CAR T tedavisi i¢1in, I6semiler ve lenfomalarda eksprese
edilen CD19 molekiilii olan iki ila¢c FDA tarafindan 2017 yilinda
klinik kullanimda onaylanmistir [52]. Lenfoma icin Axicabtagene
Ciloleucel ve akut lenfoblastik 16semi ve diffiiz blytk B hicreli
lenfoma icin Tisagenlecleucel [53]. Gliniimiize kadar bes CAR T
ilaci lenfoma tedavisi icin FDA'dan onay almistir. Su anda kanser
tedavisi icin onaylanmis CAR T ilaglarinin yaninda bircok ilag
ve kombinasyon secimleride cesitli kanserler icin klinik deney
asamasindadir [54].

T Hicre Reseptori hiicreleri (TCR T), hem hematolojik hem de
solid timorler icin klinik deneylerde bir¢ok calisma yiritiilen ve
test edilen hiicrelerdir [55]. TCR T hiicreleri timor bolgelerinde
lokalize olduktan sonra sitotoksik etkilerini gosterirler. TME'de
timor hiicreleritarafindan salgilanan kemokinler, Thiicrelerideki
kemokin reseptorleri ile uyumsuz olmasi, timor bolgelerinde
lokalizasyonu engeller. Bu nedenle, CAR-T hiicreleri lzerinde
uygun kemokin reseptorlerinin birlikte eksprese edilmesi ve
timorler tarafindan salgilanan kemokinlerin diizenlenmesi,
immin hiicrelerinin timoér bolgesine  tasinmasini saglar,
bdyleceimmiin hiicrelerin anti timor etkilerini arttirir [56]. CART
hiicrelerinin aksine, TCR T hiicreleri, MHC'ler tarafindan sunulan
timorle iliskili antijenlere yanit verir bu nedenle hastayla MHC
uyumlu olmasi gerekir [57].

Kostimiilator Reseptorler

Agonistik antikorlar, T hiicrelerinin ylizeyindeki reseptorlere
spesifik olarak baglanir ve timor hiicrelerine karsi T hiicresi
islevini indukler [58]. Yaygin olarak hedeflenen Tumor-Nekroz
Faktor Reseptori (TNFR)-TNF ailesi tyeleri olan OX40/ OX40
ligand (OX40L), 4-1BB-4-1BBL, CD27-CD70, herpes-virls giris
aracisi (HVEM) ve CD30-CD30L reseptorleri, T hicrelerinin
pozitif dlizenleyicileriolarak gosterilir. Kostimulator reseptorler,
T hiicresi aktivasyonu sirasinda veya aktivasyonun ilk birkag



glinliicinde T hiicresi yanitlarina katilabilir [59]. Bu reseptorler,
nikleer faktor-B (NF-KB), JNK yolaklan ve fosfatidilinositol
3-kinaz (PI3K)-protein kinaz B (PKB) yollarini aktive ederek
T-hiicre boliinmesini ve efektor fonksiyonunu dizenleyerek,
antikanser aktivitesini destekleyen hiicre ici sinyaleri tetikler
[60].
tedavisiolarak OX40 sinyaliniincelemistir ve OX40'in anti timor

Bircok deneme, TIL dlzenlemesi yoluyla anti timor

etkileri, cok sayida invivo calismada fare timoér modelinde
ve klinik oncesi calismalarda gozlemlenmistir [61]. OX40'In
anti timor etkileri, CD8, CD4 ve TILlerin modilasyonu ile
aciklanabilir. ilerlemis mide kanser (GC)'li 20 hastadan olusan
bir kohortta, yapilan ¢alisma Nivolumab tedavisinden dnce
CD4+/CD8+T hiicrelerinde OX40 ekspresyonu, progresyonsuz
sagkalim ile pozitif korelasyon gostermistir [62]. Ek olarak,
bir klinik denemede, OX40'In, CD38 ve HLA-DR aktivasyon
belirteclerinin yukari regiilasyonu ile CD4 ve CD8T hiicrelerini
genislettigi gosterilmistir [63]. Treg'ler Uzerindeki, OX40
ifadesi, timorlerde Treg'leri baskin olarak etkiler. Bununla
birlikte, bazi
baskilayici islevini bloke ettigini gosterirken, baska bir grup

raporlarda anti-OX40 mAb'lerin, Treg'lerin

calisma, Treg proliferasyonu oldugunu gostermistir [64;65].
Bu sonuglar, OX40 sinyalinin, Treg'ler Uzerindeki etkisinin
sitokinler gibi cesitli faktorlere bagl olarak degisebilecegi
gOsterir. Birkag agonistik antikor, klinik deneylere ulagsmasina
ragmen heniliz FDA tarafindan onaylanmis bir kostimilator
ilag olmadigindan diger immiinoterapi siniflarina goére heniiz
gelisim asamasindadir [66].

immiinoterapiye Bagh Advers Etkiler

ICl'ler tarafindan kanser tedavisinin gelismis sonuclarina
ragmen, etkinlik hala sinirli kalmaktadir ve bircok kanser
hastasinda tumor gerilemesi elde edilmemistir. Kanser
hastalarinin sadece bir kismi imminoterapiden faydalanir
[67]. Ek olarak, bu tadavi secenekleri irAE'ler olarak tanimlanan
onemli toksisitelerle de iliskilidir. Bu nedenle, irAE gelisimini
en aza indirmek icin immin tedavi ile timor cevabi ve
irAE'lerin olusumunu tahmin etmek adina biyobelirtecler
yogun olarak arastirilmaktadir [68]. irAE'ler, immin kontrol
noktalarinin inhibe edilmesinden kaynaklanmaktadir. Bu
nedenle, biyobelirteclerin gelistirilmesi, tedaviye  yanit
verenleri ve yanit veremeyenleri ayirmak icin 6nemlidir.
Devam eden klinik calismalar, daha iyi tedavi sonuglar ve
daha az irAE icin biyobelirtecler gelistirmeyi hedeflemektedir
[69]. Biyobelirtecler, onerilen bir tedaviye baslamadan once bir
hastada tedavinin sonucunu belirleyebilir. Hastanin, belirli bir

monoterapiden faydalanip faydalanmadigini veya tedavi icin
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bir kombinasyonun gerekli olup olmadigini, ilacin dozunun
diizenlenmesini ve immunosupresyonun degerlendirilmesini
belirler [70]. Genel olarak, irAE immunoterapi verilmesinden
sonra iki hafta ila Uc¢ ay icinde meydana gelir. En sik goriilen
toksisiteler uyusukluk, kasintt ile kizanklik, karaciger
toksisitesi, kolit ile ishal ve hipofizit, pndmonit, hepatit, nefrit
ve endokrinopatilerdir [71]. ICl'ler arasinda, irAE gelisimi hem
frekansi hem de siddet, ipilimumab ile tedavide en yuksektir.
Sirasiyla ipilimumab veya anti-PD-1/anti-PD-L1 antikorlari
ile tedavi edilen hastalarda ciddi irAE'ler (derece =3) % 28-
56 ve % 21-32 oraninda meydana gelmistir. ipilimumab arti
nivolumab'in kombine tedavisinde ¢ok daha yuksek siddetli
irAE oranlari g6zlenir. Yapilan meta-analizler kolit, hipofizit ve
dokuntilerin anti-CTLA-4 antikorlar ile daha sik oldugunu,
pndémoni, hipotiroidizm, artralji ve vitiligonun anti-PD-1

antikorlarinda daha yaygin oldugunu ortaya koymustur [72].
immiinoterapiye Gelisen Diren¢ Mekanizmalari

Tumorler immiin sisteminin hem dogustan hem de kazanilmig
etkisinden kagmak icin diren¢ mekanizmasi gelistirerek,
immiinoterapiyi etkisiz hale getirebilir. ICl'lerin ila¢ direnci,
primer ve sekonder direng olarak ikiye ayrilir. ICI tedavisine
primer ve sekonder diren¢ mekanizmalar, tam olarak
anlasilamamis olmasina ragmen ICl'ler, anti timor immiin
[73].
kanser tedavilerinde oldugu gibi, immiinoterapiye direng de

yanitlarini  yeniden canlandirabilir Diger sistemik
terapotik yetmezlige neden olabilir. Direnc, geleneksel kanser
tedavileri ile tedavi edilen hastalarda rutin olarak gelisirken,
ICl ile tedavi edilen hastalarda da yaygin olarak gorilir [74].
TME, endokrin ve metabolik faktorler, antibiyotik veya steroid
kullanimi ya da yas, kronik hastalik veya genetik faktorler gibi
faktorler primer dirence katkida bulunur. Otoimmiin hastahgd
olan hastalar, organ veya kemik iligi nakli 6ykisi, bozulmus
organ islevi, asir geng veya yasli olmak, hamilelik veya kronik
viral, bakteriyel veya fungal enfeksiyonlar gibi bazi konakgi
faktorler dnemli etkiye sahip olabilir [75]. Primer direnc kismen
adaptif mekanizmalara dayanmaktadir. Tim&r immiin sistem
tarafindan hi¢ taninmaz veya adaptif mekanizmalar timoriin
immiin stirveyanstan kagmasini kolaylastirir. Bunun disinda, T
hicrelerininsirekliantijensinyallerinemaruzkalmasive efektor
fonksiyonlarini yitirmesi sonucu T hiicresi aktivite azalmasi
da primer dirence katki saglar [76]. Immiinterapi ile timor
nikslne ve ilerlemesine ilk tepkiden sonra gelisen direng,
sekonder direng olarak siniflandirilir. Primer direncin aksine,
sekonder direng, immiin sistemin timor hiicreleri Gzerindeki
surekli baskisinin ardindan zamanla gelisir. Ayni sekilde,
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timorinimmunileilgili gen ekspresyon profili de degistirebilir
[77]. ICI direncinin mekanizmasi tam olarak aydinlatilamamis
olmasinin bir nedeni, timdr heterojenligi ile ilgili olabilir [78].
immiinoterapiye maruz kaldiktan sonra kanserler, antijen
ekspresyonunun kaybi, anti timoér T hicrelerinin fenotipik
degisimi veya HLA ekspresyonunun azalmasina yol acan beta
2 mikroglobulin (B2M) mutasyonlari yoluyla sekonder direng
gelistirebilir [79]. JAK 1/JAK2’ de meydana gelen mutasyonlar
PD-1 blokajina karsi direng gelistirir [80]. APC bilesenlerini
kodlayan genlerdeki degisiklikler sinif | MHC, B2M'de dirence
yol acabilir. B2M ekspresyonunun kaybi, MHC sinif I'in hicre
yuzeyinde ekspresyonunun bozulmasina neden olarak
sitotoksik T hiicrelerine antijen sunumunu engeller [81]. Tim
bu mekanizmalar yoluyla gelisen diren¢ immduinoterapinin
basarisini sinirlayan dnemli faktorlerdir.

Tartisma

Kemoterapotik ajanlarin  kullaniminda, maling hdcreleri
hedefleyerek tiimoriin gerilemesine ve sagkalim oranini
arttiracak sitotoksik etkileri godstermesi amacglanmaktadir.
Kemoterapilerin etkinligini sinirlayan temel sorunlardan
biri,
direng yetersiz ila¢ alimi ve koti prognoz ile hastaligin

ilagc direncinin gelisimidir. Kemoterapiye gelisen
niksiine neden olmaktadir. Direng gelisimini dnlemek igin
alternatif kanser tedavisi arayislari immunolojik tedavilerin
gelisimi saglamistir. immiinoterapétik ajanlarin, sitotoksik
kemoterapiyle ve/veya radyasyonla kombinasyonlarinin
cesitli klinik denemeleri devam etmekte olup, hepsi daha uzun
sureli hastalik kontroli saglama ¢abasi icindedir. Bu tedaviler,
geleneksel tedavilere gore, tiimore karsi immiin sistemini
aktive ederek veya giiclendirerek immuin yanitlari gelistirmeyi
amaclar. Kanser immiinoterapisinin basarisi, buytk olclide
timor antijenlerinin tanimlanmasina ve  biyobelirteclerin
gelisitirilmesine dayalidir. ICl'ler, ilerlemis malignitesi olan
bazi hastalarda timériin ilerlemesini durdurabilir. Ornegin
Pembrolizumab ile tedavide, ilerlemis kiigtk hicreli akciger
kanseri olan kisilerin ylzde 15'inden fazlasinin en az bes
yil yasamasina yardimci oldugu belirtilen ¢alisma, 2012'de
basladiginda, bu tiir kanserler icin ortalama bes yillik sagkalim
orani sadece ylizde 5,5 oldugu rapor edilmistir [82]. Kanser
immiinoterapisine yonelik calismalar devam etmesine
ragmen, kinikte kullanimi hala yetersizdir ve etkinlik ve
glvenligi tartisiilmaktadir. Etkinlikle ilgili olarak, yalnizca baz
hasta gruplari immunoterapilere yanit verdigi belirtilmistir
[83]. Ayrica daha ¢ok hematolojik kanserler calisiimistir [84].

Son yillarda solid tiimorlerin tedavisi icin yapilan ¢calismalarda,
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immiinoterapilerin elde ettigi basari umut verici goriilmesine
ragmen solid timor tedavisi icin FDA tarafindan hen(z bir kag
ilacin onay aldigi gortilmektedir [85]. Bunun bir nedenide solid
timor arastirmalarinin ¢ok yuksek maliyetleri ve biyobelirteg
seciminin zor olmasidir. Buna ragmen klinik calismalarin
yogunlagmasi Umit veren gelismelerdir. Biyobelirteglerin
belirlenmesi hasta seciminde ve hasta yanitlarinin tahmininde
¢ok onemlidir. Bu nedenle kanser hicrelerinde eksprese
olan biyobelirteclere dayali hastaya 6zel immiinoterapiler
gelistirmeye ve yanit oranlarini iyilestirmek icin kombinasyon
tedavi secimlerini degerlendirmeye yonelik stratejiler Gizerinde
daha fazla calisilmalidir. immiinoterapinin giivenli kullanimi
ile Igili olarak, immunoterapi bazi hastalarda otoimmuin yan
etkilere neden olarak saglkh dokulara saldirilara yol agabilir.
ciddi
fonksiyon bozuklugu ve potansiyel olarak o6limcil olan

Bircok immiunoterapi, hipotansiyon, ates, bobrek
diger yan etkiler gelistirebilir. CAR-T hiicreleri, hematolojik
timorlerin  tedavisinde muazam umut vermis olmasina
ragmen immunosipresif TME nedeniyle CAR-T hicreleri,
solid timor dokusuna sizmada etkili degildir. CAR T hicreleri,
disik seviyelerde bile hedef antijenleri eksprese eden
normal hucreleri taniyabilir ve onlarla etkilesime girebilir.
Kalp, karaciger veya akciger gibi normal hiicrelerde aktive
edildiginde potansiyel olarak oliime yol acarbilir [86]. Ayrica
yuksek dozda CAR T hiicre inflzyonunun ardindan sitokin
salinim sendromu ve timor lizis sendromu ortaya ¢ikabilir[87].
Bu nedenle CAR T hicre arastirmalarinda giivenli kullanimi
ve yuksek etkinligi gelistirmek icin bircok klinik calisma
yuritilmektedir. Ayrica ICl tedavilerinde, PD-1 ve PD-L1
blokajlari klinik arastirmalarin en aktif alanlarindandir. BRAF
V600 E/K mutant ilerlemis melanomlu hastalarda yapilan yakin
tarihli faz Il randomize denemesi, Dabrafenib arti Trametinib
ve Pembrolizumab ile tedavi edilen hastalarda Dabrafenib
artl Trametinib ile tedavi edilenlere kiyasla progresyonsuz
sagkalim ve yanit siiresinin arttigini goéstermistir [88]. On
sonucu verilen son ¢alismalardan biri, 178 hastada Trametinib
ve plasebo-Dabrafenib, Trametinib ve anti-PD-1 ajani PDR001'i
arastiran COMBI-I calismasidir. Bu klinik calisma %94 hastalk
kontrol orani ve %33 tam yanit orani bildiren 6n sonuclar verdi.
Bu tur kombinasyonlarin anti timor etkinligini arttirmaya
yonelik faydalarina ragmen, immdinoterapi kombinasyonlari
onemli toksisite riski tasir. Melanomda, Dabrafenib, Trametinib
ve anti-PD-1
beklenenden daha yiiksek derece 3/4 yan etki oranlarina yol

kombinasyonlar, monoterapilere  gore
acmistir [89]. Ayrica, gelisen diren¢ nedeni ile cogu hasta, ICl

tedavisinden sonra kalici antitiimor tepkileri gelistirememesi



immuinoterapinin basarisini sinirlar.

immiinoterapilerin faydali sonuclarinin yani sira, uzun sireli
kullaniminin  otoimmiin reaksiyonlara neden olmasi ve
kullanilan imminoterapétik ajanlara gelisen diren¢ nedeni
ile tedavinin siniurlandigr géz 6niinde bulundurulmaldir.
Geleneksel tedavi yonemlerinde kullanilan ajanlar kanser
hicrelerini hedef alirken viicudun normal hiicrelerinede
saldinr ve siddetli yan etkileri ile kemoterapilere gelisen
direng, bu tedavilerin basarisini sinirlar. immiinoterapilerde
bu sinirlayici etkilerin Ustesinden gelmek icin biyobelirtegler
Uzerinde yogun calismalar vardir ve immdinoterapi 2011
yiindan su ana kanseri tedavi etmede &nemli basarlar
elde ettimistir. Gelecekte, immuinoterapi kanser tedavi
etmede geleneksel tedavi yontemlerine gore daha az irAE
geistirmesini  saglayaracak biyobelirteclerin  belirlenmesi
ile bireysellestirilmis tedavilerin 6ntindeki sinirlayici etkiyi

kaldirabilecek bir yaklasim olabilir.
Maddi destek ve cikar iliskisi

Calismayr maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin herhangi bir cikar dayali iligkisi yoktur.
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Kandidemi, yliksek 6lim oranlari ile diinya capinda sik gorilen bir enfeksiyondur. Pandemi giinlerinde, tiim diinyada
yapilan kan bagislarinda ciddi bir azalma olmustur. Yine 2019-2020 yillari karsilastinldiginda bagis sayisinin Ugcte bir
oraninda diistigl gorilmustir. Tirk Kizilayi verileri de pandeminin ilk glinlerinde kan bagisinin %90 oraninda diistiguni
gostermektedir. Amerika'da yapilan bir calismada ise kan bagisi azalmasinin yaninda elektif cerrahiler ertelendigi icin kan
kullaniminin da azaldigi gortlmustur.

Bagis sirasinda COVID-19'a yakalanma endisesi ve sokada ¢ikma yasadi badis sayisindaki azalmanin ana sebepleridi.
Diinyada ve Turkiye'de de ¢6ziim olarak 6ncelikle stoklar kullaniimis, sonrasinda sosyal medya faaliyetleri ile bagisa
6zendirme kampanyalari yiritilerek ve daha 6nce bagis yapmis kisilere kisa mesaj gonderilerek kan bagisinin artirilmasina
calisimistir. Derlememiz pandemi déneminde kan bankasi rezervlerinin durumunu irdelemekte ve optimal yonetimi
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Abstract

to discuss optimal management.

Keywords: pandemic; blood transfusion; COVID-19

Giris

Kanmerkezleri 5624 sayili Kanve Kan UriinleriKanunu'natabidirve
bu kanuna gore bir bolgesel yapilanma s6z konusudur. Turrkiye'nin
kan ihtiyaci Turk Kizilayr liderliginde 18 bdlge kan merkezi
tarafindan karsilanmaktadir. Bunlara bagh 68 kan bagisi merkezi
mevcuttur ve bu merkezlerden toplanan kanlar hastanelerdeki
transfiizyon merkezlerine gonderilmektedir. Kanunun en 6nemli
ozelligi, hastanelerde bulunan transflizyon merkezlerinin kan
alma yetkilerinin olmamasi ve ihtiyaclarini timiyle Kizilay'dan
temin etmeleridir. Sadece 13 biyiuk hastanede -ki bunlar bazi
Universite ve egitim arastirma hastaneleridir- Kizilay'in bolge kan
merkezleri gibi calisarak sadece kendi hastanelerinin ihtiyaclarini
karsilayan birimler vardir.

COVID-19 giinlerinde, tiim diinyada yapilan kan bagislarinda
ciddi bir azalma olmustur. Cin'de yapilan bir arastirma,
pandeminin ilk haftasinda sadece 1347 Unite bagis yapildigini
oysa 10171 Unite kan kullanildigini ortaya koymustur [1]. Bu
durumdan dolayr pandeminin ilk haftasini “Kara Hafta” olarak
adlandirmiglardir. Yine 2019-2020 yillan karsilastirildiginda
badis sayisinin Ugte bir oraninda distigu gorilmustar.
Calismada, pandemi boyunca COVID-19 hastalan igin
kullanilan kan miktari ve toplam kan kullanimina katkisi da
arastirlmis ve bu hastalarda kullanilan kan oraninin sadece
%4 civarinda oldugu saptanmistir. Turk Kizilayr verileri de
pandeminin ilk glinlerinde kan badisinin %90 oraninda
distiguniu gostermektedir. Amerika'da yapilan bir calismada
ise kan bagisi azalmasinin yaninda elektif cerrahiler ertelendigi
icin kan kullaniminin da azaldigi gérilmustir. Ancak bu azalma
daha ziyade eritrosit stispansiyonu icin gecerli olup trombosit
stspansiyonu kullaniminda pek bir azalma olmamistir [2].

Bagis sirasinda COVID-19'a yakalanma endisesi ve sokaga ¢ctkma

167

Candidemia is a common infection worldwide with high mortality rates. During the pandemic days, there has been a
serious decrease in blood donations all over the world. Again, when 2019 and 2020 were compared, it is seen that the
number of donations has decreased by one third. The Turkish Red Crescent data also shows that blood donation decreased
by 90% in the first days of the pandemic. In a study conducted in the USA, it was observed that blood use decreased as a
result of delay in elective surgeries as well as decreased blood donation.

Worry about catching COVID-19 during donation and the curfew were the main reasons for the decrease in the number
of donations. First of all, stocks were used as a solution in the world and in Turkey, then efforts were made to increase
blood donation by conducting social media activities, campaigns to encourage donations, and sending short messages
to people who had donated before. Our review examines the status of blood bank reserves during the pandemic and aims

yasadi bagis sayisindaki azalmanin ana sebepleridir [1]. Diinyada
ve Turkiye'de de ¢ozim olarak 6ncelikle stoklar kullanilmis,
sonrasinda sosyal medya faaliyetleri ile bagisa 6zendirme
kampanyalar yiritilerek ve daha dnce badis yapmis kisilere
kisa mesaj gonderilerek kan bagisinin artirlmasina calisiimistir.
Cin'deki verilere gore, bu donemde kan bagdiscilarinin %44,6'si
saglik calisanlari ve yakinlari olmustur [1].

Guvenli kan temininde (¢ ana unsur vardir: Bagiscinin
korunmasi, hastanin korunmasi ve personelin korunmasi.
Bu slrecte bagisclyl korumak adina; onam ve sorgulamalar
degistirilmis, bagis¢ci muayenesinde ates 6n plana ¢ikmis,
COVID-19 6ykusiu olup olmadigi sorgulanmis ve ¢zellikle de
bagis sonrasi bu kisilerde COVID-19 ile iliskili herhangi bir
yakinma olup olmadigi arastiriimistir. Ayrica kan alma alanlari
diizenlenmis, randevulu sisteme gecilmis ve cesitli izin belgeleri
kullanilmistir. Bagiscinin motivasyonu ve organizasyonu en
onemli konulardan bir tanesi olmustur. Hastayr korumak
adina elektif operasyonlar azaltilmistir; ama transflizyon
ihtiyaci olan hematolojik ve kronik hastalarin islemlerine
devam etmek zorunda kalinmigtir. Bagiscinin taranmasinda
Cinde bir donem PCR kullaniimis ama bu ydntem bizde
uygulanmamistir. Patojen inaktivasyon yontemleri sadece
trombosit slispansiyonu ve plazmaicin kullanilabilen yontemler
olup eritrosit stispansiyonu icin kullanilamamaktadir. Isinlama
isleminin de patojen inaktivasyonu icin yeterli olmadig
bilinmektedir. Personeli korumak adina; kisisel koruyucu
ekipmanlar temin edilmis, personele egitim verilmis ve
laboratuvar ortaminda biyogtivenlik-3 diizeyinde bir korunma
saglanmasi hedeflenmistir. [3,4] Bu slrecte kan merkezlerinin
bir baska gorevi de COVID-19 enfeksiyonunu geciren ve iyilesen
kisilerden plazma alinmasi (konvalesan plazma) olmustur.
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Pandemi doneminde kan merkezlerinde 6ne ¢ikan sorunlar ve
¢6zlm Onerileri Tablo 1'de verilmistir.

Tablo 1. COVID-19 pandemisi sonrasi kan merkezlerinde yasanan
sorunlar ve ¢6ziim onerileri [4]

Sorunlar Coziim Onerileri

Sarf malzemesi temini sorunlari Eylem planlaria pandemi eklenmesi,

(kullanilanin azalmast, elde olmayan risk analizi
malzemeler) Personel egitimi
Personel sorunlari (bilgi eksigi, Kan alma ekiplerinin say1 ve
azaltilmig kadro, farkli saatlerinin diizenlenmesi
laboratuvarlarda gérevlendirme, Bolgeler arasi 6zel transfer sartlarinin
kronik hastalig1 olanlar, enfekte olugturulmasi
olanlar) Otomasyon programlarinin
Temizlik ve dezenfeksiyon sorunlari revizyonu, stok bilgisinin
(bagss alan1 ve laboratuvar), atiklar paylasilmasi
Farkl1 bolgelerden kan temini Pandemi hastaneleri ile digerlerinin
sorunlari (lojistik problemler) ayirmi

Kan hizmet birimleri arasinda

ozellikli koordinasyon

COVID-19 Giinlerinde Ameliyathanede Hasta Kan Yonetimi

Hasta kan yonetiminin (HKY) amaci, hasta sonuglarinin daha
iyi olmasi adina hemoglobin konsantrasyonunun normal
degerler icinde olmasini saglamak, hemostazi optimize etmek
ve kan kaybini en aza indirmek icin kanita dayali tibbi ve cerrahi
olanaklarin zamaninda uygulanmasidir ve 2010 yilinda WHA63.12
karar ile “Bakimin yeni standardi” olarak kabul edilmistir.
HKY multidisipliner bir yaklasim gerektirmektedir, 3 temele
dayanmakta ve 3 donemi kapsamaktadir (Sekil 1). Hastanin
kendi kaninin optimize edilmesinde en 6nemli unsur, preoperatif
aneminin diizeltilmesidir. intraoperatif dénemde kan kaybinin
ve kanamanin azaltiimasinda farmakolojik ve nonfarmakolojik
yaklagimlarin dogru sekilde uygulanmasi gereklidir. Ayrica
postoperatif ddnemde, anemiye olan toleransin artiriimasi esastir.
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Sekil 1. Hasta kan yonetimi stratejileri [5]

Diinya Saghk Orgitii (DSO) 2011 yilinda, hemoglobin (Hb)
dizeyinin erkekler icin 13 gr/dI'nin, kadinlar icin ise 12 gr/
dl'nin altinda olmasini anemi olarak tanimlamistir. 2017
yilinda yayimlanan uluslararasi konsensus raporunda ise Hb
<13 g/dL olmasi cinsiyet ayrimi gozetilmeksizin anemi olarak
kabul edilmis ve nedeninin arastirilmasi gerektigi belirtilmistir
[6]. Raporda ferritin dizeyi, transferrin saturasyonu ve CRP
degerleri 6lcllerek aneminin demir eksikligi anemisi mi, kronik
inflamasyon anemisi mi ya da ikisi bir arada mi diye bakilmasi,
ayricafolikasitveB12eksikliklerininarastirilmasionerilmektedir.
1990-2013 yillari arasinda, 188 uilkede yiritulen global anemi
yuku calismasinda, anemi prevalansinin %30'larda seyrettigi
ve cinsiyet farki g6zetmeksizin en biylk payin demir eksikligi
anemisine ait oldugu saptanmistir [7].

Aneminin bu kadar yaygin olmasi preoperatif anemiye de sik
rastlaniimasi demektir ve bu durum cerrahi hastalar agisindan
risk olusturmaktadir. Preoperatif aneminin nonkardiyak cerrahi
hastalarinda postoperatif sonuclar (zerine etkisinin incelendigi
bir calismada, altta yatan hastalik lzerine eklenen aneminin
mortaliteyi 3 kata kadar artirabildigi gorilmustir. [8] Bir
baska calismada, preoperatif aneminin nonkardiyak cerrahi
hastalarinda kot klinik sonuglar ve artan saglk kaynagr kullanimi
ile iliskili oldugu gosterilmistir(9). Elektif kardiyak cerrahiye
giden 730 hastanin alindigi bir prospektif gozlemsel ¢alismada,
preoperatif demir eksikliginin (ferritin <100 pg/L) bagimsiz olarak
artmis mortalite, daha fazla ciddi advers olay ve cerrahi sonrasi
hastanede daha uzun siire kalis ile iliskili oldugu bulunmustur
[10]. Ote yandan kan transfiizyonu da belli riskler tagimaktadir.
2005-2009 yillari arasinda Amerika'daki 173 hastanede yurtttlen,
941.496 nonkardiyak cerrahi vakasinin dahil edildigi ve bunlarin
48.2971'ine intraoperatif eritrosit transfizyonu yapildigi bir
retrospektif kohort analizinde, hi¢ transflizyon yapilmayan
hastalarda mortalite ve morbidite cok aziken, yapilan her bir tinite
transfiizyonla hem mortalitenin hem de morbiditenin arttig
saptanmistir. Transfiizyon yapilmayan hastalarda mortalite orani
%1,1 iken transflizyon yapilan grupta bu oran %6,3'e ¢tkmistir.
Transflzyon yapilan grupta morbiditelerin de (pulmoner,
renal, norolojik, kardiyak komplikasyonlar) yaklasik 5 kat arttigi
gorilmustt [11]. Sonug olarak, elektif cerrahi 6ncesinde aneminin
mutlaka diizeltilmesi lazimdir.

Anemi ve acil cerrahi birlikteliginde ise doku oksijenasyonunun
izlenmesi cok onemlidir. Anemi varliginda doku oksijenasyonu,
kalp debisi ve oksijen ekstraksiyon orani artisi ile saglanir. Bunun
icin; 1)Normovoleminin saglandiginin (etkin sivi tedavisinin
yapildiginin, kalp debisinin korundugunun), 2)Kalbin altta
yatan bir koroner/kapak patolojisinin olmadiginin bilinmesi
veya gosterilmesi gerekir. Oksijen sunum/tliketim dengesi
formiliinde* normal degerler yerine konuldugunda yaklasik 985
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ml/dk’lik bir sunum ve yaklasik 230 ml/dk’lik bir tiiketim oldugu
gorilmektedir ve OER %23 oraninda seyretmektedir. Kanamasi
olmayan, diliisyonel anemisi gelismis bir hastada Hb 5 gr/dl'ye
kadar dusttigiinde ve bu deger formilde yerine konuldugunda
OER'nin en ¢ok %60'a ¢ciktigi ve bunun da tolere edilebilir oldugu
gorilmektedir. Ancak kalp yetmezligi veya hipovolemi varliginda
bu durum degismektedir. Kardiyak output 5 It yerine 4 It'ye
disttigi zaman Hb 5 gr degil 7 gr bile olsa OER'nin %63’ gegmesi
ve doku iskemisinin baslamasi s6z konusudur. Dolayisiyla eger
sivl resusitasyonunda sorun varsa, hipovolemi veya bir kalp
yetmezligi mevcutsa, kalp debisi diisiikse Hb degerinin en az 8
gr/dl diizeyinde olmasi gerekmektedir.

* Oksijen Sunum/Tiiketim Dengesi Formulu

DO, = CO x Ca0, x 10
VO, = CO x (Ca0,-CvO,) x 10
OER = VO, / DO,
Ca0, = (1,34 x Hb x Sa0,) + (Pa0, x 0,0031)
CvO, = (1,34 x Hb x SvO,) + (PvO, x 0,0031)

DO,: Oksijen sunumu, CO: Kardiyak output, CaO,: Arteriyel
oksijen igerigi, VO,: Oksijen tiiketimi, CvO,: Vendz oksijen icerigi,
Sa0,:

saturasyonu, PaO,: Arteriyel oksijen basinci, SvO,: Mikst venoz

OER: Oksijen ekstraksiyon orani, Arteriyel oksijen

oksijen saturasyonu, PvO,: Vendz oksijen basinct

COVID-19 hastalarinda sag ventrikdil
preoladinin  azalmasi,

afterloadinin  artip
miyokardit veya pankardite bagli
ejeksiyon fraksiyonunun dusmesi, hipotansiyon gelismesi,
ates olmasi, anemi varlig, sivi kisitlamasi yapilmasi ve kapiller
kacak nedeniyle kalp debisinde dismeler olabilmektedir.
Kalp debisindeki

resusitasyonunun

bu dismenin engellenmesi icin sivi

¢ok iyi yoOnetilmesi gerekmektedir.
intraoperatif sivi tedavisi yaparken pozitif dengede olmanin
da negatif dengede olmanin da getirdigi avantajlar vardir, bu
nedenle bireysellestirilmis bir sivi tedavisi uygulanmasi ¢ok
dnemlidir. Ornegin, negatif sivi balansinda pulmoner édem
azalmakta, oksijenasyon diizelmekte 6te yandan hipovolemide
olundugu ve kalp debisi dustigl icin end-organ hasari orani
artmaktadir. Pozitif sivi balansinda ise pulmoner 6dem artmakta,
oksijenasyon kotulesmekte ama kalp debisi iyi oldugu icin end-
organ hasari azalmaktadir. COVID-19 hastalarinda restriktif
sivi tedavisi uygulamasi yapildiginda; kalp debisini korumak,
yeterli perflizyon basincini saglamak, oksijenasyonu saglamak,
end-organ hasarini ve tromboemboliyi 6nlemek icin mutlaka

cok iyi bir monitorizasyon yapilmasi gerekmektedir. Santral
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venoz kataterden kan ornegi alarak saturasyon takip etmek,
hastalar belli araliklarla degerlendirmek, kan gazi analizleri
ve Ozellikle laktat takibi yapmak, ekokardiyografi yapmak,
invaziv arterial dalga analizi yapmak, gerekirse pulmoner arter
kataterizasyonu veya transpulmoner termodiliisyon yontemi
ile kardiyak debi olcimleri yapmak gibi en basitten en ileri
invaziv yontemlere kadar bireysellestirilmis ve elde bulunan
imkanlar dahilinde monitorizasyon yapilmak durumundadir.
COVID-19 hastalarinda transfiizyon stratejisi icin sdylenilen; HKY
kurallarinin burada da uygulanmasi gerektigidir. Yani herhangi
bir sistemik hastalik yoksa transflizyon esik degeri olarak Hb
<7 g/dl, herhangi bir sistemik hastalik varliginda ise Hb <8 g/
dl olarak alinmalidir. Ancak bu esik degerlerin uygulanabilmesi
icin; kalp debisinin, DO2'nin, VO2'nin ve OER'nin gelismis
monitorizasyon yontemleri ile (dinamik dolasim parametreleri,
kan gazi analizleri vb) ¢cok yakindan izlenmesi gereklidir.

COVID-19 Giinlerinde Kadin Saghgi ve Hasta Kan Yonetimi

Kadinlar reprodiktif donemde menstruel kan kaybina bagh
olarakanemiyeyatkindirlar.Yinegebeliktefetlislinve plasentanin
artan ihtiyaci nedeniyle demir eksikligi gelisebilmekte ve anne
ve bebek icin dnemli sonuglar olmaktadir. Eger annenin demir
ihtiyaci postpartum donemde de karsilanmazsa, sonrasinda
menstruel kan kaybinin da geri dénmesiyle demir eksikligi
anemisi derinlesmektedir. Yaklasik oranlar verilecek olursa;
agir menstruel kanamasi olan kadinlarin %30'unda, gebelerin
%40'Inda ve postpartum donemdeki kadinlarin %25'inde demir
eksikligi mevcuttur [12]. Agir menstruel kanama hastalar zor
teshis edilen hastalardir, ¢clinkii cogu bu durumu normal gériip
doktora basvurmamaktadir. Agir menstruel kanama kadinin
fiziksel, duygusal, sosyal anlamda hayat kalitesini bozan asiri
menstriel kan kaybi olarak tanimlanmakta ve kadinlarin %27-
35'ini etkilemektedir. Agir menstriiel kanamasi olan (i¢c kadindan
birinde altta yapisal bir problem (polip, adenomyozis, leiomyom,
malignite ve hiperplazi, vb) vardir [13]. Dolayisiyla bu kadinlara
hem medikal hem de cerrahi tedavi uygulanabilmektedir.
Preoperatif aneminin jinekolojik cerrahideki orani yaklasik
%24'tlr. [14] Yani, HKY'nin en 6nemli bileseni olan preoperatif
aneminin dizeltilmesi jinekolojide de cok 6nemlidir clinki
jinekolojik operasyonlarda anemik hastalarin kan nakli ihtiyaci
anemik olmayanlara gore ciddi oranda artmaktadir (%24 vs
%0,7; p<0,0001). [15] Bu noktada pandeminin preoperatif
aneminin dizeltilmesinde bir imkan yarattigi soylenebilir.
Cunkl Saglik Bakanligi, COVID-19 pandemisinin ilk glinlerinde
yayinladigi “Pandemi Déneminde Ameliyathanelerde Alinacak
Enfeksiyon Kontrol Onlemleri” yazisi ile elektif cerrahi ve
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endoskopik islemlerin ertelenmesini 6nermistir. Dolayisiyla
elektif cerrahilerin sayisi azalmis, preoperatif ve postoperatif
kan transflizyon ihtiyaci azalmis ve preoperatif aneminin
dizeltilmesi acisindan yeterli zaman olusmustur. Ayrica HKY
onem kazanmis ve bir farkindalik olusmaya baslamistir. Clink
Turkiye'de ilk vakanin agiklandigi 11 Mart sonrasi, kan bankasi
stoklar1 98.000 Uniteden 50.000 Uniteye gerilemistir. Rh (-) kan,
eritrosit slispansiyonu ve trombosit slispansiyonu agisindan
ciddi eksiklikler s6z konusu olmustur. Kizilay'in Nisan verileri,
Turkiye'de glinlik kan bagislarinin %86 oraninda azaldigini
(13.000-14.000 unite/giin K 1.800 Unite/glin) gostermektedir.
Ote yandan koronaviriis pandemisi &ncesindeki ihtiyac
12.000 Unite/glin iken pandemi sonrasi elektif cerrahilerin
ertelenmesiyle bu rakam 5.000 Uinite/gline diismis ve az da
olsa bir dengelenme meydana gelmistir.

Gebelik

DSO, Tirkiyedeki gebe kadinlarda (15-49 vyas)
prevalansini %20-40 olarak bildirmektedir ve oranlar bolgelere

anemi

gore degiskenlik gostermektedir. [16] Sezaryen oranlarinin tim
diinyada artiyor olmasi Kadin-Dogumda HKY’yi daha da 6nemli
kilmaktadir [17]. Tirkiye'de sezaryen oraninin %50’lerde olmasi,
her iki gebeden birinin preoperatif hasta oldugu ve operasyona
gidecegi anlamina gelmektedir. Postpartum kanama (PPK) riski
HKY'yi 6nemli kilan diger bir faktordir. PPK tim diinyada anne
olimlerinin en sik sebebidir, Ustelik tim gebeler -dogum sekli
(vajinal, sezaryen, indiiklenmis vb) fark etmeksizin- bu riski
tasimaktadir. Antenatal aneminin PPK icin &nemli bir risk faktorl
oldugunu ve PPK'ya bagli mortaliteyi artirdigini gdsteren bircok
calismaolmasi, gebelerde aneminin diizeltiimesi konusunda ¢ok
ciddi calisiimasi gerektigini gostermektedir [18-24]. Hollanda'da
yapilan bir calisma, ayni zaman diliminde PPK insidansinin
arttigini ama kan nakli insidansinin azaldigini géstermistir [25].
Hollanda bilindigi gibi HKY'nin ilk uygulanmaya baslandig
Ulkedir ve kan naklindeki bu azalmayi preoperatif anemiyi
azaltarak ve kan transflizyonlari ile ilgili daha restriktif stratejiler
uygulayarak basarmis olmalari muhtemeldir. Yani HKY dogru
bicimde uygulandiginda PPK orani artsa bile kan nakli orani
distk tutulabilmektedir. PPK'nin en sik nedeni uterin atonidir
ve uterin atoni antenatal anemiyle yakindan iliskilidir. Azalmis
uterin oksijenasyon biyik bir ihtimalle dogum sonrasinda
uterusun kontraksiyonu icin gerekli mekanizmalarin islemesini
engellemekte ve buna bagli olarak da anemik kadinlar PPK'ya
biraz daha yatkin hale gelmektedir [26-31]. Gebeler kan nakli
acisindan genel populasyonda kuigiik bir orani olusturmaktadir
ve bu oran %3-4'e denk gelmektedir. Gebelerdeki en sik kan nakli

endikasyonu PPK'dir. Ancak yapilan nakillerin %68'i transflizyon
kilavuzlarinin onerileri disinda gergeklestirilmekte olup burada
ciddi regilasyonlara ihtiya¢ vardi [32,33]. Kan transflizyonunun
Kadin-Doguma spesifik riskleri icinde alloimmiinizasyon en
onemlisidir. Yapilan bir calismada, 45 yas alti, reprodiktif cagdaki
kadinlarda miimkiin oldugunca az kan transflizyonu yapmanin
ve Oncesinde mutlaka K antijeni calisarak antijen negatif kanin
transfiizyonunu gerceklestirmenin gebelik immdinizasyonunu
%50den fazla azaltacagi 6ne surilmustir [34]. Sonuc olarak;
her gebe antepartum anemi acgisindan degerlendirilmeli, Hb
degeri optimize edilmeli ve kan transflizyonu karari icin Hb
esik degerleri diistk tutulmahdir. Hb >9 g/dL ise transflizyon
genellikle uygun degildir. Hb = 7-9 g/dL ise transflizyon
azalmis mortalite ile iliskili olmayip nakil karar; aneminin
klinik semptomlarinin varligina, diger tedavi alternatiflerinin
mevcudiyetine, dogum icin kalan siireye ve kanama igin risk
faktorleri olup olmadigina dayandiriimaldir. Transflizyon, tek bir
Unite kan verilmesi ve ardindan tekrar degerlendirme yapilmasi
seklinde olmalidir. Hb <7 g/dL ise transflizyon azalmig mortalite
ile iliskili ve uygun olabilir. Bununla birlikte, kompanzasyonu iyi
olan hastalarda veya baska spesifik tedavilerin mevcut oldugu
durumlarda transflizyon gerekmeyebilir [35]. 2015 yilinda
yayimlanan Turkiye konsensus raporunda da gebelerde eritrosit
transfiizyonu icin Hb esik degeri <7 g/dL olarak kabul edilmistir.
Demir eksikligi anemisinde oral ve intravendz demir tedavisi
icin Onerilen esik degerler ise Tablo 2'de verilmistir [36].

Tablo 2. Demir eksikligi anemisinde oral ve intraven6z demir
tedavisi icin Onerilen esik degerler

Oral demir intravenoz demir
9<Hb<I1 g/dL (1. ve 3.

Gebelik trimester) Hb <9 g/dL
9<Hb<10,5 g/dL (2. trimester)

Postpartum
9<Hb<11 g/dL Hb <9 g/dL

donem

influenza, SARS ve MERSin aksine COVID-19, normal

populasyon ile benzer maternal ve fetal/perinatal morbidite-
mortalite oranlarina sahip gibi goérinmektedir. Literatlirde
bildirilen toplam gebe vaka sayisi 500 civari olup 6lim 17
vakada bildirilmistir (resmi olmayan rakamlar). Turkiyede de
2 anne Oliminden bahsedilmistir (magazin kaynakl bilgi).
Vertikal gecis riski ise birkag stipheli vaka disinda yok gibidir.
COVID-19 Giinlerinde Kan ihtiyaci Nasil Onlenebilir

2017 verileri, kan bagdisi acisindan diinyadaki talep/arz oranini
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1,12 olarak gostermektedir (global talep: 305 milyon Unite,
globalarz: 272 milyon tinite, fark: 102 milyon tinite) [37]. Pandemi
stirecinde bu fark daha belirgin hale gelmistir. Tum dilinyada
kan bankalari ¢ok ciddi eksiklikler yasamis, Turkiye'de de bagis
orani %10'lara diismistir. Oniimizdeki giinlerde cerrahlari
zor bir mesai beklemektedir. Bir yandan pandemi nedeniyle 3
aydir islemleri bekletilen hastalar gelmeye hazirlanmakta, bir
yandan da COVID-19 hastalari gelmeye devam etmektedir ve
bu hastalar yiksek riskli, preoperatif kan degerleri degisken,
hiperkogiilabilite ve hiperinflamasyon durumlarinin oldugu
ve eslik eden hastaliklarinin bulundugu bir gruptur. iste bu
sartlarda HKY ilk kez bu kadar olmazsa olmaz hale gelmistir.

Ankara Numune Egitim ve Arastirma Hastanesinde yapilan
bir arastirmada, 2014-2016 vyillari arasinda, bir sebepten
kardiyovaskiler cerrahi poliklinigine basvuran 92.000 kadar
hastanin yaklasik %40'inda preoperatif demir eksikligi anemisi
tespit edilmistir. HKY'nin en 6nemli bileseni olan preoperatif
anemi tedavisi kapsaminda, cerrahiyi uzun siire erteleme sansi
olmayan 495 koroner bypass cerrahisi hastasinda intravenoz
demir karboksimaltoz kullanilmis [ilk yatista bir doz (1.000 mg)
ve ameliyattan bir glin 6nce bir doz], transflizyon gereksinimleri
azaltilabilmistir (306 hastada transflizyon yok, 124 hastada <1
Unite eritrosit) ve yan etki izlenmemistir [38]

hedefe
koagtilasyon, hedefe yonelik perflizyon, minimal invazif cerrahi,

Perioperatif donemde yapilabilecekler; yonelik
uygun ekipman, RAP, ultrafiltrasyon ve ototransfliizyon olarak
sdylenebilir. Ote yandan, “cell salvage” daha iyi bir ydntem gibi
goriinmektedir, dncesinde bir protokol de olusturmak lazimdir
ve kanama acisindan bazi riskler tasimaktadir. Tiirkiye'de daha
once sadece belli ameliyatlar icin cell salvage geri 6demesi
varken artik hemen her ameliyatta geri 6deme kapsamina

alinmis durumdadir.

Etkin bir HKY organizasyonu yapmak icin; hastane bilinyesinde
tam bagimsiz bir HKY komitesi olusturulmali, egitimler verilmeli
(tek ses tek mesaj), kan bankasi elektronik takip sistemi
kurulmali, etkin monitorizasyon yapilmali ve preoperatif anemi
tedavisi atlanmamalidir. Bir bagka 6nemli konu da atik kanlardir.
Ankara Bilkent Sehir Hastanesi'nin 11 aylik verisi; 60.768 Unite
gibi ¢cok yiiksek bir sayida kan istemi yapildigini, tstelik bunun
2.207 (nitesinin imha edildigini géstermistir (Tablo 3). imha
edilen bu kan Urlinleri pandemi zamaninda Turkiye'nin 1 aylik
kan ihtiyacinin yarisi demektir. Yapilan analiz sonucunda imha
nedenlerinin zamaninda kan bankasina iade edilmemesi,
(erime vb), kullanim

korunamamasi slresinin - dolmasi,

torbanin yirtik olmasi gibi ¢ok basit ve onlenebilir sebepler
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oldugu gorilmustlr (Tablo 4). Bunun Uzerine hemen egitim
cahsmalarina baslanmis, ilgili tim birimler toplanip konuyu
tartismis ve ¢6zUim Onerileri getirilmistir. Takip eden iki ay icinde
kan kullaniminin %14, kan israfinin ise %29 oraninda azaltiimasi
basariimistir.

Tablo 3. Ankara Bilkent Sehir Hastanesi kan GriinG kullanimi (11
aylik veri / 2019-2020)

Uriin Etkin kullamm | Imha (%) Toplam
Eritrosit siispansiyonu | 30575 (%97) 799 (%3) 31374
Taze donmus plazma 19.679 (%96) 890 (%4) 20.569
Havuzlanmis 5080 (%94) 314 (%6) 5394
Aferez trombosit 259 (%91) 25 (%9) 284
Kriyopresipitat 2968 (%95) 179 (%5) 3147
Toplam 58.561 (%97) 2207 (%3) | 60.768

Tablo 4. Ankara Bilkent Sehir Hastanesi kan Urini imha
nedenleri (11 aylik veri / 2019-2020)

Uriin Koruma Siire (%) | Torba Toplam
Eritrosit siispansiyonu | 202 (%25) | 551 (%69) | 46 (%6) 799
Taze donmus plazma 580 (%65) | 20 (%2) 290 (%33) | 890
Havuzlanmig 10 (%3) 302 (%96) | 2 (%1) 314
Aferez trombosit - 25 (%100) | - 25
Kriyopresipitat 147 (%85) | 15 (%6) 17 (%9) 179
Toplam 939 (%43) | 913 (%41) [ 355 (%l6) | 2207
Halihazirda Saglik Bakanhdi da, Avrupa Birligi Projesi

kapsaminda ¢ok 6nemli bir inisiyatif ylritmektedir. Toplam
22 dernegin bir araya geldigi bu projenin sonucunda 6 alanda
kilavuz yayimlanmasi planlanmakta ve bdylece HKY'nin tim
Turkiye'de yayginlastirilmasi amaclanmaktadir.

Tiirkiye Kan Yonetimi Verileri: CeKATU Calismasi

Turk Anesteziyoloji ve Reanimasyon Dernegi (TARD) 2016
yilinda “TARD-Hasta Kan Yonetimi Calisma Grubu’nu kurarak
“Hasta Kan Yonetimi Projesi’ni baslatmistir. Oncelikle mevcut
transflizyon pratigi ile HKY arasinda nasil bir fark var, neleri
iyilestirmek gerekiyor ve bu degisimin 6niindeki engeller neler
diye bakilmistir. Tirkiye'de cerrahi hastada kan transfiizyonu ile
ilgili standart bir uygulamanin olmadigi, keza hangi ameliyatta
ne kadar kan transflizyonu vyapildidi, neden transflizyon
yapildigi, transflizyonun hasta sonuclarini nasil  etkiledigi
konularinda da bir veri olmadigi gortilmustir. TARD 2017 yilinda,
bu verileri ve Turkiye'ye ait perioperatif transflizyon insidans
bilgilerini elde etmek icin bir calisma baslatmistir. Ayrica bir
anestezi-transflizyon veri tabani/veri kaynagdi olusturmak, iyi
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transflizyon uygulamalarinin  tanimlanmasina, transfiizyon
uygulamalarinin standardize edilmesine, dizenleyici-Onleyici
faaliyetlerin  planlanmasina ve “Ulusal Hasta Kan Yonetimi”
programinin baslatilmasina katkida bulunmak amaglanmistir.

“Cerrahi

Arastirilmasi”

hastada Kan
(CeKATU)

daha sonra yuksek bir katilimla ulusal capta bir calismaya
déniismiistiir ve “TURK ULUSAL PERIOPERATIF TRANSFUZYON
CALISMASI (TURKISH NATIONAL PERIOPERATIVE TRANSFUSION
STUDY - TULIP TS) olarak adlandinimaktadir. Calisma
prospektif, gozlemsel, cok-merkezli tasarlanmis olup 28 ilde,

Transfiizyonu  Uygulamalarinin

adiyla baslatilmis  olan c¢alisma,

61 merkezde, 140 arastirmaci ile ve major elektif cerrahiye
giden 6.121 hasta Uzerinden yuritlilmustir. Turkiye'deki tim
kan transflizyonlarinin %25'i calismaya katilan merkezlerde
gerceklesmektedir ve bu yonuyle aragtirma sonuglarinin aslinda
Turkiye genelinitemsil ettigi soylenebilir. Calismada primeramacg
ES-TDP-Trombosit transflizyon insidansini saptamak, sekonder
amaclar ise transfiizyon endikasyonlarini ve transfiizyon-hasta
sonuglari iliskisini belirlemektir. [39]

Calismada; cogunlugu ortopedi ve Kadin-Dogumdan olmak
Uzere 7 alanda hasta kaydi yapilmistir (Tablo 5). Arastirma
populasyonunun yas ortalamasi 54,5 yildir ve kadin cinsiyet
daha agirhkhdir (%63). Hastalarin buyiik cogunlugu Amerikan
Anestezistler Dernegi (ASA) I-Il sinifta, yani cok agir olmayan
gruptadir. Komorbidite indeksleri genel olarak ¢ok yiksek
olmayip transflizyon yapilan hastalarda hastalik ciddiyeti skoru
bir miktar daha yuksek bulunmustur.

Tablo 5. Turk Ulusal Perioperatif Transfiizyon Calismasi- Cerrahi
Dallar ve Hasta Sayilari

Alan Hasta sayisi (%)
1.408 (%23)
1.403 (%23)
973 (%15,9)

935 (%15,3)

Ortopedi

Kadin-Dogum

Genel Cerrahi

Norosirtirji

Kardiyovaskiiler cerrahi / Gogiis
761 (%12,4)

Cerrahisi
Uroloji 547 (%8.9)
Transplantasyon 84 (%1,4)

Hastalarin %33’Ginde preoperatif anemi tespit edilmistir. En
carpicl veri ise, ayirici taniya yonelik anemi incelemelerine
dairdir. Clinkii anemi orani %33 olan bir populasyonda anemi

incelemeleri orani %1in altinda kalmistir. Benzer sekilde
preoperatif anemi tedavisi alan hasta orani da %1,5'in altinda
bulunmustur. Bu sonuglar, cerrahi hastada preoperatif aneminin
olagan karsilandigini, 6nemsenmedigini gosterilmekte ve bir
ulusal preoperatif anemi yonetim plani gereksinimine isaret
etmektedir. Otolog transflizyon yontemleri gibi kan koruyucu
uygulamalarla ilgili verilere bakildiginda, bunlarin da nadir
kullanildigi, kurumsal olmayan ve bireysel kararlara dayanan
kullanimlar oldugu gorilmistir. Traneksamik asit kullanim orani
nispeten ylksek olsa da %9,5 orani yine de disuktur. Turkiye'de
major elektif cerrahi yapilan hastalarda transfiizyon orani %25,8
bulunmustur. Calismanin temel sonug 6l¢ltl olan transfiizyon
insidansi verileri Sekil 2'de gorilmektedir. Veriler, preoperatif
anemi yonetiminden ikinci

sonra hedefin transflizyon

insidansini diistirmek olmasi gerektigini gostermektedir.

Transfiizyon yapilan hastalar (n)

543

730

328 i ES

434 TOP
338 Platelet
151
39
PER
Preoperatif Intraoperatif Postoperatif
%9,8 %66,9 %56,3

Sekil 2. Tirk Ulusal Perioperatif Transflizyon Calismasi - Transflizyon

insidansi verileri

Galismada, intraoperatif ve postoperatif transflizyon orani en
yuksek olan klinikler kardiyovaskiiler cerrahi (KVC) / gogus
cerrahisi ve ortopedi olarak saptanmistir. HKY calismalari
bakimindan bu klinikler 6nceliklendirilmelidir. Kullanilan kan
komponentlerine bakildiginda, o6zellikle KVC'de asirn TDP
kullanimi s6z konusudur; hatta ES kullaniminin 6niine ge¢mis
durumdadir. Burada bir TDP kotu kullanimindan bahsedilebilir.
Transflizyon verileri yakindan incelendiginde, postoperatif
doénemde de cok yliksek oranda transfliizyon yapildigi ve
bu hastalarin blylk bir kisminin intraoperatif donemde
transfiizyon yapilmayan hastalar oldugu gorilmistir. Bu
durum intraoperatif ddnemde anestezist transflizyon yapmayip
anemiyi tolere etse de postoperatif donemde cerrahlarin bu
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hastalara transfiizyon yaptigini disindirmektedir. Veriler,
erkeklerde daha fazla transfiizyon yapildigini ve yas ilerledikce
transflizyon oraninin arttigini gostermektedir. Yas guplarina
gore bakildiginda, 45-69 yas grubu tim kan komponentleri
acisindan en yiksek kullanimin oldugu gruptur. Ayrica yas
ilerledikge ES tlketim orani da artmaktadir.

ES transfizyon endikasyonlari arasinda ilk sirada belirli bir
hemoglobin (Hb) degerinin olmasi yer almaktadr. intraoperatif
transflizyonlarin  %57,3'l, postoperatif transflizyonlarin ise
%72,8'i bir Hb degeri baz alinarak yapilmistir. En sik kullanilan
Hb esik degeri ise 7-10 g/dL olmustur. Kanita dayal tip, Hb
degeri 7 g/dLlnin altinda ise transflizyon yapilabilecegini,
Ustiindeki degerler icin ise komorbidite, solunumsal ya da
hemodinamik dekompansasyon, kanamanin durdurulamamasi
gibi bir neden olmasi gerektigini sdylemektedir. Ote yandan bu
calismaya katilan arastirmacilarin %80', Hb degerinin 7-10 g/
dL oldugu durumlarda yapilan transfiizyon islemini rasyonalize
edecek bir neden bildirmemistir. Preoperatif transflizyonlarin
tamami, intraoperatif transfiizyonlarin %23'G, postoperatif
transflizyonlarin ise %43'G “uygun olmayan ES transflizyonu”
olarak degerlendirilmistir. intraoperatif TDP transfiizyon
endikasyonlari arasinda ilk sirada hipotansiyon yer almaktadir.
Yani TDP bir hacim genisletici olarak kullaniimaktadir. Burada
artik kotu kullanimin da 6tesinde bir suistimalden s6z etmek
mumkiindurve bu ¢ok ciddibirsorundur.Birdigerendikasyonise
sizma seklinde kanamadir. Sizma seklinde kanama koagtilasyon
problemlerini dislindirse de bu transfiizyonlarin hemen
hemen hicbirinin koagulasyon testlerinin degerlendirmesinden
sonra yapillmadigi gortlmustir. Tum bunlar, transflizyon
kararinin ne kadar bireysel aliskanliklara ve deneyime gore
verildigini ve bir standardin olmadigini gdstermektedir.

Transfliizyonun postoperatif hasta sonuglarina etkisinin
incelendigi analizde, calismadaki toplam mortalite orani %1,4
olarak saptanmistir. Tim istenmeyen olaylarin goriilme sikhg
da transflizyon yapilan hastalarda daha ylksek bulunmustur.
Bunlar arasinda postoperatif pulmoner komplikasyonlar
icin ¢cok degiskenli analiz yapildiginda preoperatif anemi ile
arasinda dogrudan bir iliski tespit edilmistir. Yani preoperatif
anemisi olanlarda sadece transflizyon orani degil postoperatif

pulmoner komplikasyon gelisme orani da yiksektir.

Calisma sonuclar; Turkiye'de perioperatif transflizyon

uygulamalar ile kanita dayall transflizyon uygulamalar
arasinda uyumsuzluklar oldugunu, HKY'nin sadece bireysel
olarak uygulandigini, transflizyon kararinin kisisel aliskanliklara

ve deneyime gore verildigini, anestezistler ve cerrahlar arasinda
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farkl kararlar ve uygulamalarin s6z konusu oldugunu, merkezler
arasinda da buylk uygulama farkhliklarin  bulundugunu
gostermektedir. Bu calismanin 6ncesinde uygulanan anket,
katilimcilarin teorik bilgilerinde bir sorun olmadigini, restriktif
esiklerinvekankoruyucuydntemlerinbilindiginigdstermektedir.
Ama pratikte bu bilgilerin kullanilmadigi ve uygun olmayan
transflizyonlarin yapildigi saptanmistir. Dolayisiyla prospektif
gozlemsel nitelikte olan bu ¢alismanin anket caligmalarindan
daha gercekgi veriler sagladigi gortlmustir. Teorik bilgiden
ziyade gunlik uygulamalara yonelik stratejiler gelistirilmesi
gerekmektedir. Yakin gelecekte kan kaynaklarinin artan niifusa
yetmeyecek olmasi, transflizyon maliyetlerinin artmasi, Griin
glvenligi sorunlari, uygun olmayan transfiizyon uygulamalari,
transfiizyonun istenmeyen sonuclar ve transflizyonun
etkinligi ile ilgili sipheler bir yaklagim degisikliginin gerektigini
distindiiren ve HKY'nin 6nemini gosteren nedenlerdir. Sadece
restriktif egsiklerin kullaniimasiyla bile uygun olmayan ES

transflizyonlarinin oniine biiyiik oranda gecilebilir[39].
Oneriler ve Mesajlar

« Klinik transflizyon komiteleri kurulmalidir; burada s6z edilen
hastanelerde halen mevcut olan komiteler degildir; klinisyenlern
transflizyon kararini

yapma-yapmama yonlendirecek

standardize klinik danismanlktir.

« Transfuizyon kararlari bireysel degil kurumsal olmali ve belli
standartlara dayanmalidir.

+ Hastanelerde transflizyon karari konusunda danismanlik
yapacak yetkin kisiler bulunmalidir.

« Ulusal preoperatif anemi yonetim plani gelistirilmelidir.

« Transflizyon karari verilmeden o©nce, hasta daha cerrahi

polikliniginde iken ve anemi ilk tespit edildiginde kullanilacak
bir anemi tani-tedavi karar destek sistemi kullaniimalidir.

« Kan koruyucu yontemlerin kullanimi yayginlastirnimahdir.

« Restriktif Hb esiklerinin kullanilmasi ve uygun TDP kullanimi
icin cerrah ve anestezistler birlikte hareket etmeli, standartlar
tanimlanmali ve egitsel faaliyetler diizenlenmelidir.

+ Anemi sadece Hb diizeyine gore degerlendirilmemeli, ferritin
degeri ve benzeri Olclimlerin degerlendirilmesi aliskanhg
gelismeli ve anemi etiyolojisi mutlaka arastiriimalidir.

Hastanelerde manuel uygulamalar yerine otomasyon

sistemleri kurulmalidir.
« Endikasyonsuz kan temini engellenmelidir.

- istenilen ama kullanilmayan kanlar igin aciklama zorunlulugu
getirilmelidir.
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transflizyon kararlan

sorgulanmali ve otomatik sistemlerle denetlenmelidir.

« Kan kullanimi ve imhasinin maliyet analizleri titizlikle yapilmali,

konuyla ilgili kisiler bu konularda sorumluluk tasimalidir.

- ilgili tim derneklerde HKY calisma gruplari kurulmaldir.
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yazar tarafindan dergi editoriine hitaben gonderdigi yazidir. Bu kissimda makalenin bir bolimiiniin veya tamaminin baska bir yerde yayimlanmadigini
ve ayni anda bir diger dergide degerlendirilme sirecinde olmadigini, maddi destek ve cikar iliskisi durumu belirtmelidir.

2. Bashk sayfasi: Sayfa basinda gonderilen makalenin kategorisi belirtiimedir (Klinik analiz, orijinal calisma, deneysel ¢alisma, olgu sunumu vs).
Bashik: Kisa ve net bir baslik olmalidir. Kisaltma icermemelidir. Tiirkce ve ingilizce yazilmali ve kisa baslik (runing title) Tiirkce ve ingilizce olarak eklen-
melidir. Tim yazarlarin ad ve soyadlari yazildiktan sonra st simge ile 1’ den itibaren numaralandirilip, unvanlari, calistiklari kurum, klinik ve sehir yazar
isimleri altina eklenmelidir.

Bu sayfada “sorumlu yazar” belirtilmeli isim, agik adres, telefon ve e-posta bilgileri eklenmelidir.

Kongrelerde sunulan sozll veya poster bildirilerin, baslik sayfasinda kongre adi, yer ve tarih verilerek belirtilmesi gereklidir.

3. Makale dosyasi: (Yazar ve kurum isimleri bulunmamalidir)

Baslik: Kisa ve net bir baslik olmalidir. Kisaltma icermemelidir. Tiirkce ve ingilizce yazilmali ve kisa baslik (runing title) Tiirkce ve ingilizce olarak eklenmelidir.
Ozet: Tiirkce ve ingilizce yazilmalidir. Orijinal calismalarda 6zetler, Amac (Aim), Gereg ve Yontemler (Material and Methods), Bulgular (Results) ve So-

nuglar (Conclusion) boltmlerine ayrilmali ve 250 s6zciigi gegmemelidir. Olgu sunumlari ve benzerlerinde 6zetler, kisa ve tek paragraflik olmalidir (150
kelime), Derlemelerde 300 kelimeyi gecmemelidir.

Anahtar kelimeler: Tiirkce ve ingilizce dzetlerin sonlarinda bulunmalidir. En az 3 en fazla 6 adet yazilmalidir. Kelimeler birbirlerinden noktal virgil
ile ayrilmalidir. ingilizce anahtar kelimeler “Medical Subject Headings (MESH)” e uygun olarak verilmelidir. (www.nIm.nih.gov/mesh/MBrowser.html).
Turrkge anahtar kelimeler “Turkiye Bilim Terimleri’ ne uygun olarak verilmelidir (www.bilimterimleri.com). Bulunamamasi durumunda birebir Tirkce
terciimesi verilmelidir.

Metin boliimleri: Orijinal makaleler; Giris, Gere¢ ve Yontemler, Bulgular, Tartisma olarak diizenlenmelidir. Olgu sunumlari; Giris, Olgu sunumu, Tartisma
olarak diizenlenmelidir. Sekil, fotograf, tablo ve grafiklerin metin icinde gectigi yerler ilgili cimlenin sonunda belirtilmeli metin icine yerlestiriimemelidir.
Kullanilan kisaltmalar altindaki agiklamada belirtilmelidir. Daha 6nce basilimis sekil, resim, tablo ve grafik kullanilmis ise yazili izin alinmalidir ve bu izin agik-
lama olarak sekil, resim, tablo ve grafik aciklamasinda belirtiimelidir. Tablolar metin sonuna eklenmelidir. Resimler/fotograf kalitesi en az 300dpi olmalidir.
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Etik kurallar: Klinik arastirmalarin protokolii etik komitesi tarafindan onaylanmis olmalidir. insanlar tizerinde yapilan tim calismalarda, "Yéntem ve Ge-
recler" bélimiinde ¢alismanin ilgili komite tarafindan onaylandigi veya calismanin Helsinki ilkeler Deklerasyonuna (www.wma.net/e/policy/b3.htm)
uyularak gergeklestirildigine dair bir cimle yer almaldir. Calismaya dahil edilen tim insanlarin bilgilendirilmis onam formunu imzaladigi metin icinde
belirtilmelidir. Turkish Journal of Clinics and Laboratory gonderilen yazilarin Helsinki Deklarasyonuna uygun olarak yapildigini, kurumsal etik ve yasal
izinlerin alindigini varsayacak ve bu konuda sorumluluk kabul etmeyecektir.

Calismada “Hayvan” 6gesi kullanilmis ise yazarlar, makalenin Gereg ve Yontemler bolimiinde Guide for the Care and Use of Laboratory Animals (www.
nap.edu/catalog/5140.html) prensipleri dogrultusunda calismalarinda hayvan haklarini koruduklarini ve kurumlarinin etik kurullarindan onay aldikla-
rini belirtmek zorundadir.

Tesekkiir yazisi: Varsa kaynaklardan sonra yazilmalidir.

Maddi destek ve cikar iliskisi: Makale sonunda varsa ¢alismayr maddi olarak destekleyen kisi ve kuruluslar ve varsa bu kuruluslarin yazarlarla olan ¢ikar
iliskileri belirtilmelidir. (Olmamasi durumu da “Calismay1 maddi olarak destekleyen kisi/kurulus yoktur ve yazarlarin herhangi bir ¢ikar dayali iligkisi
yoktur” seklinde yazilmalidir.

Kaynaklar: Kaynaklar makalede gelis sirasina gére yazilmalidir. Kaynaktaki yazar sayisi 6 veya daha az ise tiim yazarlar belirtilmeli, 7 veya daha fazla ise
ilk 3 isim yazilip ve ark. (“et al”) eklenmelidir. Kaynak yazimi i¢in kullanilan format Index Medicus'ta belirtilen sekilde olmalidir (www.icmje.org). Kaynak
listesinde yalnizca yayinlanmig ya da yayinlanmasi kabul edilmis veya DOl numarasi almis ¢alismalar yer almalidir. Dergi kisaltmalar “Cumulated Index
Medicus” ta kullanilan stile uymalidir. Kaynak sayisinin arastirmalarda 25 ve derlemelerde 60, olgu sunumlarinda 10, editdre mektupta 5 ile sinirlandi-
rilmasina 6zen gésterilmelidir. Kaynaklar metinde ciimle sonunda nokta isaretinden hemen énce kdseli parantez kullanilarak belirtilmelidir. Ornegin
[4,5]. Kaynaklarin dogrulugundan yazar(lar) sorumludur. Yerli ve yabanci kaynaklarin sentezine nem verilmelidir.

Sekil ve tablo bagliklari: Bashklar kaynaklardan sonra yazilmahdir.
4, Sekiller: Her biri ayri bir goriintli dosyasi (jpg) olarak gonderilmelidir.

Makalenin basima kabuliinden sonra “Dizginin ilk dlizeltme nishasi” sorumlu yazara e-mail yoluyla gonderilecektir. Bu metinde sadece yazim hatalari
duzeltilecek, ekleme ¢ikartma yapilmayacaktir. Sorumlu yazar diizeltmeleri 2 giin i¢inde bir dosya halinde e-mail ile yayin idare merkezine bildirecektir.

Kaynak Yazim Ornekleri
Dergilerden yapilan alinti;

Ozpolat B, Giirpinar OA, Ayva ES, Gazyagc S, Niyaz M. The effect of Basic Fibroblast Growth Factor and adipose tissue derived mesenchymal stem cells on
wound healing, epithelization and angiogenesis in a tracheal resection and end to end anastomosis rat model. Turk Gogus Kalp Dama 2013; 21: 1010-19.

Kitaptan yapilan alinti;
Tos M. Cartilage tympanoplasty. 1st ed. Stuttgart-New York: Georg Thieme Verlag; 2009.
Tek yazar ve editoru olan kitaptan alinti;

Neinstein LS. The office visit, interview techniques, and recommendations to parents. In: Neinstein LS (ed). Adolescent Health Care. A practical guide.
3rd ed. Baltimore: Williams&Wilkins; 1996: 46-60.

Coklu yazar ve editori olan kitaptan alinti;

Schulz JE, Parran T Jr: Principles of identification and intervention. In:Principles of Addicton Medicine, Graham AW. Shultz TK (eds). American Society of
Addiction Medicine, 3rd ed. Baltimore: Williams&Wilkins; 1998:1-10.

Eger editor ayni zamanda kitap icinde bolim yazari ise;

Diener HC, Wilkinson M (editors). Drug-induced headache. In: Headache. First ed., New York: Springer-Verlag;1988:45-67.

Doktora/Lisans Tezinden alinti;

Kilig C. General Health Survey: A Study of Reliability and Validity. phD Thesis, Hacettepe University Faculty of Medicine, Department of Psychiatrics, Ankara; 1992.
Bir internet sitesinden alinti;

Sitenin adi, URL adresi, yazar adlar, ulagim tarihi detayli olarak verilmelidir.

DOl numarasi vermek;

Joos S, Musselmann B, Szecsenyi J. Integration of Complementary and Alternative Medicine into Family Practice in Germany: Result of National Survey.
Evid Based Complement Alternat Med 2011 (doi: 10.1093/ecam/nep019).

Diger referans stilleri icin “ICMJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Sample References” sayfasini ziyaret ediniz.

Bilimsel sorumluluk beyani: Kabul edilen bir makalenin yayinlanmasindan énce her yazar, arastirmaya, iceriginin sorumlulugunu paylasmaya yetecek
boyutta katildigini beyan etmelidir. Bu katiim su konularda olabilir:

a. Deneylerin konsept ve dizaynlarinin olusturulmasi, veya verilerin toplanmasi, analizi ya da ifade edilmesi;
b. Makalenin taslaginin hazirlanmasi veya bilimsel iceriginin gézden gecirilmesi
c. Makalenin basilmaya hazir son halinin onaylanmasi.

Yazinin bir baska yere yayin icin génderilmediginin beyani: "Bu ¢alismanin icindeki materyalin tamami ya da bir kisminin daha 6nce herhangi bir yerde
yayinlanmadigini, ve halihazirda da yayin icin baska bir yerde degerlendiriimede olmadigini beyan ederim. Bu, 400 kelimeye kadar olan 6zetler haric,
sempozyumlar, bilgi aktarimlari, kitaplar, davet tizerine yazilan makaleler, elektronik formatta génderimler ve her tiirden 6n bildirileri icerir.

Sponsorluk beyani: Yazarlar asagida belirtilen alanlarda, varsa calismaya sponsorluk edenlerin rollerini beyan etmelidirler:
1. Galismanin dizayni

2. Veri toplanmasi, analizi ve sonuglarin yorumlanmasi

3. Raporun yazilmasi

Kontrol listesi:

1. Editore sunum sayfasi (Sorumlu yazar tarafindan yazilmis olmaldir)

2. Baslik sayfasi ( Makale bashgi/kisa baslk Tiirkce ve ingilizce, Yazarlar, kurumlari, sorumlu yazar posta adresi, tiim yazarlarin e-mail adresleri, sorumlu
yazarin telefon numarasi)

3. Makalenin metin sayfasi (Makale basligi/kisa baslik Tiirkce ve ingilizce, Ozet/anahtar kelimeler, Summary/keywords, makale metni, kaynaklar, tablo
ve sekil basliklari, tablolar, sekiller)

4. Tablo ve grafikler metin icinde olmaldir.
5. Sekiller (En az 300 dpi ¢ozlinirlikte) ayr bir veya daha fazla dosya halinde génderilmelidir.
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