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SUMMARY

Aim: Nonalcoholic fatty liver disease (NAFLD) is considered the
most common chronic liver disease in the general population. The
higher mortality and morbidity among NAFLD patients and lack
of symptoms makes early detection and management important.
In our study, we aimed to evaluate the relationship between
noninvasive imaging and biochemical markers in diabetic and
nondiabetic patients diagnosed with NAFLD.

Material and Methods: The study was conducted from
(September, 2017) to (December, 2017) on adults admitted
to Internal Medicine and Gastroenterology outpatient clinics
with hepatic steatosis reported on ultrasound or transient
elastography within the last six months that exclude patients
with other liver diseases or alcohol abuse. The data was collected
and analyzed retrospectively. Number cruncher statistical system
(NCSS) 2007 program was used for statistical analysis.

Results: 116 patients were included in this study. Diabetic patients
compared to nondiabetics had significantly higher Controlled
Attenuation Parameter (CAP), Liver Stiffness Measurement
(LSM) and fibrosis values. Also, hypertension, hepatomegaly,
high BMI, hypertriglyceridemia, hyperglycemia, high Hemoglobin
Alc and hyperuricemia were found to be risk factors for NAFLD
progression to fibrosis. Advanced fibrosis (F3, F4) was present
in 18,6% of all our patients; 35,8% of diabetic and 5,7% of
nondiabetic patients diagnosed with hepatic steatosis.

Conclusion: Transient elastography is now used in daily clinical
practice as an accurate noninvasive tool during follow-up of
patients with fatty liver. Early diagnosis of the stage of liver fibrosis
improves monitoring and management of patients, especially in
those with metabolic syndrome criteria.
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OzET

Amag: Nonalkolik yagli karaciger hastaligi (NAYKH) genel
populasyonda en sik gorilen kronik karaciger hastaligidir.
Morbidite ve mortaliteyi artirmasi ve herhangi bir klinik
semptom vermemesi, karaciger yaglanmalarinin erken tani
ve takibini onemli kilmaktadir. Calismamizda NAYKH tanisi
almis olan diyabetik ve nondiyabetik hastalarimizin noninvaziv
goruntileme verileri ve biyokimyasal parametreleri arasindaki
iliskiyi degerlendirmeyi amagladik.

Materyal ve Metodlar: Calismaya (Eylal, 2017 — Aralik, 2017)
tarihlerinde ¢ Hastaliklari ve Gastroenteroloji polikliniklerine
basvuran, son alti ay icinde ultrasonografi ve/veya transient
elastografi ile hepatosteatoz tanisi almis olan eriskin yas grubu
hastalar dahil edilmis; eslik eden farkli bir karaciger hastaligi olan
ve alkol tuketmis olan hastalar calismadan dislanmistir. Veriler
retrospektif olarak degerlendirilmistir. istatistiksel veriler igin
NCSS 2007 programi kullanildi.

Bulgular: Calismaya 116 hasta alindi. Diyabet tanisi olan
hastalarin CAP, LSM ve fibrozis degerleri, nondiyabetik gruptan
anlamli dizeyde yiksek bulundu. Yine hipertansiyon tanisi
varhigl, hepatomegali olmasi, BMI, trigliserid dizeyi, kan Sekeri
yiksekligi, Hemoglobin Alc ve Urik asit dizeylerinin de NAYKH ve
fibrozis strecini olumsuz yonde etkiledigi goruldu.

Sonug: Karaciger yaglanmasinin takibinde transient elastografi
glvenilir sonuglar veren noninvaziv bir teknik olarak gunlik
pratigimize girmistir. Ozellikle metabolik sendrom kriterleri olan
hastalarda fibrozis derecesinin erken dénemde belirlenmesi,
takip ve tedaviye yon vermesi agisindan 6nemlidir.

Anahtar kelimeler: Diyabet, elastografi, fibrozis,
yaglanmasi, metabolik sendrom

karaciger
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INTRODUCTION

Hepatosteatosis can be demonstrated radiologically and/
or histologically. Nonalcoholic steatohepatitis (NASH) is the
progressive form of disease, and can result with cirrhosis
and hepatocellular carcinoma. Studies investigating the
natural history of the disease have shown that 42% of
patients had progression, 40% remained stable and 18%
had regression (1). The most significant factor predicting
progression to fibrosis is whether the patient is diabetic
or not (2). A meta-analysis in 2017 concluded that
mortality increases with increase in fibrosis stage (3). As
the stage of liver fibrosis guides clinical management, its
precise determination is crucial. Although liver biopsy
is the gold standard for diagnosing liver fibrosis, it has
its own limitations such as complications because of
the invasiveness of the procedure, sampling errors and
intraobserver variation in liver biopsy interpretations (4).

All these disadvantages ended up with the need for
a reliable, repeatable and noninvasive methods for
evaluating fibrosis. Nowadays, transient elastography is
one of the techniques meeting these requirements. This
technique provides calculating controlled attenuation
parameter (CAP) and Liver Stiffness Measurement (LSM)
values (5). The decrease in amplitude of ultrasound as it is
propagated through the liver tissue can be estimated using
the same radio-frequency data that are used for estimation
of LSM using transient elastography and is called controlled
attenuation parameter (CAP) (6). CAP provides an accurate
and noninvasive estimation of liver steatosis (5). LSM s
an accurate, noninvasive tool to estimate the degree of
fibrosis in patients with NAFLD.

The aim of this study is to compare the sonographic
hepatosteatosis grades with the CAP values and fibrosis
stages measured by transient elastography, to investigate
the relationship between these values and variables that
can contribute to fibrosis progression and to explore the
association between the results and some biochemical
parameters and demographic features. Because detection
and assessment of the extent of liver fibrosis will guide
the follow-up and treatment; the use of new reliable,
noninvasive modalities with no complications will improve
preventing progression of the disease.

MATERIAL AND METHODS

The study was approved by the ethics committee of the
Kartal Dr. Lutfi Kirdar Training and Research Hospital of
the University of Health Sciences (No: 2017/514/118/11
& Date: 28.11.2017). The sample consisted of 116 adult
patients who were diagnosed with hepatic steatosis
through ultrasonography and/or transient elastography
in the last six months and followed up in the internal
medicine and gastroenterology outpatient clinics of the

hospital between September 2017 and December 2017.
The data were analyzed retrospectively.

Participants were asked to provide information about
their age, gender, height, weight, body mass index,
components of the metabolic syndrome, medications
and comorbidities; ultrasound and transient elastography
reports and some laboratory parameters (fasting blood
glucose level, fasting insulin level, fasting connecting
peptide (C-peptide) level, urea, creatinine, leukocyte
count, neutrophil and lymphocyte counts, platelet count,
mean corpuscular volume (MCV), hemoglobin, lipid panel,
serological testing for hepatitis B, hepatitis C and HIV
(human immunodeficiency virts), INR, PT, serum iron,
total iron binding capacity, ferritin, vitamin B12, folate,
transaminases, GGT, ALP, TSH, free T4 (fT4), ceruloplasmin,
anti nuclear antibody (ANA), anti mitochondrial antibody
(AMA), anti smooth muscle antibody (ASMA), anti-liver-
kidney microsomal (LKM) antibody, total protein, albumin,
total and direct bilirubin, erythrocyte sedimentation rate,
C-reactive protein (CRP), uric acid) were evaluated. These
provided the estimation of extent of disease and exclusion
of the diseases in differential diagnosis of NAFLD. These
data also provided calculation of NAFLD fibrosis score and
FIB-4 score. NAFLD fibrosis score is obtained using the
formula:-1.675 + 0.037 x age (years) + 0.094 x BMI (kg/
m2) + 1.13 x Impaired Fasting Glucose/diabetes (yes = 1,
no = 0) + 0.99 x AST/ALT ratio — 0.013 x platelet (x109/l) —
0.66 x albumin (g/dl) (7). FIB-4 score is calculated using the
formula age (years)xAST (U/L)/[PLT(109/L)xALT1/2 (U/L)]
(8).

Besides, relationship between these data and CAP and
LSM values measured by transient elastography could be
assessed. At least 10 validated measurements by transient
elastography and Interquartile Range (IQR) / median ratio
of less than or equal to 30% were considered reliable (9).
Cutoff values (kPA) for FO, F1, F2 and F3 fibrosis stages were
<6, > 6 kPa, F2 > 8 kPa (10), respectively. Cutoff values for
F3 were > 9.6 kPa and > 9.3 kPa and for F4 were > 11.5 kPa
and > 11.0 kPa with M and XL probes, respectively (11).
The CAP cutoff value for diagnosing hepatosteatosis was
222 dB/m (9). Because our aim was to study patients with
NAFLD, patients with another accompanying liver diseases
or patients consuming alcohol above a certain amount
(20 g/day in women, 30 g/day in men) were excluded.
Statistical Analyses were performed by using NCSS (Number
Cruncher Statistical System) 2007 (Kaysville, Utah, United
states of America (USA) fprogram. Descriptive statistical
methods (mean, standard deviation, median, frequency,
ratio, minimum, and maximum) were used for analysis.
Student's t test was used for the pairwise comparison of
normally distributed variables. The Mann Whitney U test
was used for the pairwise comparison of nonnormally
distributed variables. Oneway Analysis Of Variance
(ANOVA) was used for the pairwise comparison of two or
more normally distributed variables. The Kruskal Wallis
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Test was used for the pairwise comparison of two or more
nonnormally distributed variables. Pearson Correlation
Analysis and Spearman's Correlation Analysis were used
to determine the correlations between variables. Pearson
Chi Square, Fisher-Freeman-Halton, and Fisher’s Exact
tests were used to compare qualitative data. All data were
evaluated as significant if the p-value is less than 0.05.

RESULTS

The sample consisted of 116 patients with NAFLD (54
diabetic, 62 nondiabetic). The diabetic group consisted
of patients with Hemoglobin Alc (HbA1c) levels of > 6.5%
and/or receiving treatment for diabetes mellitus (DM). The
two groups were similar in terms of age and gender (Table
1).

Table 1: Distribution of demographic characteristics

Demographic Characteristics

Age (year) Min-Max (Median) 23-90(33)
Mean=SD 32571184

Gender; n (%) Woman 82 (70.7)
Man 34(29.3)

Body Height (cm) Min-Max (Median) 142-182 (160)

(n=93) MeantSD 161.31+9.55

Body Weight (kg) Min-Max (Median) 55.6-130.4 (87.1)

(n=93) Mean+SD 88.08=15.16

BMI (kg/m2) (n=93) Min-Max (Median) 22-48.1(33)
Mean=5D 3391543
Overweight 22(23.7)
Obese 38 (40.8)
Severely obese 20(21.5)
Morbidly obese 13 (14.00

DM n (%) No 62(33.4)
Yes 34 (46.6)

DM Duration (year) Min-Max (Median) 1-29(5)

(n=32) MeantSD 9.28+8.43

Fibrosis, CAP and LSM values did not significantly differ by
age and gender (p>0.05). The higher the BMI, the higher
the fibrosis, CAP and LSM values (p<0.01). Participants
with diabetes had significantly higher fibrosis, CAP, and
LSM values than those without diabetes (p<0.01) (Table
2). Advanced stage fibrosis (F3, F4) was 18.6%, 35.8%
and 5.7% prevalent in participants with hepatic steatosis,
diabetes, and those without diabetes. The higher the
HbAlc, the higher the fibrosis, LSM (p<0.01) and CAP
(p<0.05) values. Moreover, the higher the preprandial
blood glucose and insulin, the higher the fibrosis, CAP, and
LSM values (p<0.01).

Table 2: Difference in Fibrosis, CAP and LSM Values between Diabetic and
Nondiabetic Patients

Total DM P
DM (-) DM (+)
(n=62) (n=54)
Fibrosis | Min-Max | 0-4 (1) 0-4 (1) 0-4 (1) 0.001
0=91) | (Median) | 1.23=1.21 0.81+0.98 1.82+1.27
Mean+5D
FO 31(34.0) 26 (49.1) 5(13.2)
Fl 30(33.0) 15(283) 15(39.5)
F2 13(14.3) S (17.0) 4(10.3)
F3 12(13.2) 2(3.8) 10(26.3)
F4 5(5.5) 1(1.8) 4(10.3)
CAP Min-Max | 196-400 213-373 196-400 0.001
0=91) | (Median) | (308) (283) (328.35)
Mean+=58D | 301.22+43 25 288.15£39.06 319.45+42.65
LSM Min-Max | 2.1-75(6.1) 21-173(53) 3.7-75(6.8) 0.001
0=91) | (Median) | 8392931 3.90£2.62 11.86x13 42
Mean=SD

There was no significant difference in the prevalence of
USG steatosis and hepatomegaly between participants
using oral antidiabetic (OAD) drugs and those using insulin
(p>0.05). There was no significant difference in fibrosis
values on transient elastography between the two groups
(p>0.05). There was no significant difference in LSM values
between the two groups (p>0.05), however, participants
using insulin had higher LSM values than those using
OAD drugs. Participants using OAD drugs, however, had
significantly higher CAP values than those using insulin
(p<0.05). In terms of the effect of hypertension, which is a
component of metabolic syndrome, on NAFLD, participants
with hypertension had higher fibrosis, CAP, and LSM values
than those without hypertension (p<0.01). There were
statistically significant differences between USG steatosis
levels and fibrosis, CAP, and LSM values (p<0.01). Pairwise
comparisons were performed to determine between
which groups the difference existed. Diabetic patients had
significantly higher fibrosis, CAP, and LSM values than the
nondiabetic patients (p<0.01). There were no statistically
significant differences between the other groups (p>0.05).
In USG, patients with hepatomegaly had significantly
higher fibrosis, CAP, and LSM values than those without
hepatomegaly (p<0.01). AST, ALT, and GGT values were
positively correlated with fibrosis and LSM values (p<0.01).
Of seventeen participants with advanced fibrosis (F3, F4),
sixteen had 1.5 to 3-fold elevations in transaminases. AST,
ALT, and GGT values were not significantly correlated with
CAP values (p>0.05). Uric acid levels were significantly
correlated with fibrosis and CAP values (p<0.05), but
not with LSM values (p>0.05). CAP was not significantly
correlated with total cholesterol, LDL and HDL values
(p>0.05) but was positively correlated with triglyceride
levels (p<0.01). There was no correlation between fibrosis
and LSM values (p>0.05) which were the other two
parameters that we evaluated in lipid profile and transient
elastography. NAFLD Fibrosis and FIB-4 scores were
positively correlated with fibrosis, CAP and LSM values (p
<0.01).

DISCUSSION

Obesity and diabetes are well-known risk factors for
the development of NAFLD, which is the most common
chronic liver disease in the general population (12,13).
Diabetes is believed to be the most important predictor
of progression to cirrhosis in the spectrum ranging from
hepatic steatosis to steatohepatitis, fibrosis, cirrhosis, and
primary liver cancer. Diabetes increases morbidity and
mortality, and therefore, its diagnosis and treatment is of
key importance. There is neither a disease-specific clinical
finding nor a single diagnostic test, therefore, more than
one noninvasive and invasive methods are used to diagnose
NAFLD. Laboratory results may be normal in patients with
NAFLD, however, there may also be a slight increase in AST,
ALT, GGT, and ALP levels among some patients. In cirrhotic
cases, laboratory variables including albumin, bilirubin,
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and prothrombin time may deviate. USG steatosis, which
is the most widely used noninvasive imaging method in
the diagnosis of the disease, has three grades. However,
it is questionable how clinically meaningful and how
valuable that grading is in disease monitoring. It is of
paramount significance to determine the stage of fibrosis
in patients with fatty liver as well as in those with chronic
liver diseases for follow up. Biopsy is the gold standard
in the evaluation of fibrosis but it has limitations such as
procedural complications, sample errors, and differences
in interpretation. Besides, such factors as disease
course and response to treatment may require rebiopsy.
Transient elastography which has been used in recent
years to measure hepatic steatosis and tissue elasticity
satisfies that need. This study evaluated the demographic
characteristics, and biochemistry and imaging findings of
116 patients (54 diabetic, 62 non-diabetic) admitted to
Internal Medicine and Gastroenterology outpatient clinics
with hepatic steatosis reported on ultrasound or transient
elastography within the last six months. Eskandar Hajiani
et al. used transient elastography to compare liver stiffness
in diabetic and non-diabetic patients and reported that the
former had significantly higher values than the latter (14).
The results indicated that significant fibrosis was more
prevalent in diabetic patients, and therefore, elastography
was recommended for their follow-up. Sporea | et al.
designed a study to compare sonographic hepatic steatosis
grades and fibrosis stages by transient elastography
in patients with and without diabetes and found that
diabetic patients had significantly higher hepatic steatosis
gradients and fibrosis stages than non-diabetics (15). In
line with the literature, our participants with diabetes also
had significantly higher fibrosis stages than those without
diabetes (p=0.001). The higher the preprandial blood
glucose and HbAlc, the higher the fibrosis stage. This
points to the effect of diabetes on NAFLD and a more rapid
progression in uncontrolled diabetes. There was, however,
no difference between participants using OAD drugs and
those using insulin. Transient elastography is a noninvasive
imaging method. However, biochemical markers, such
as NAFLD fibrosis and Fib 4 scores, can also be used to
determine the stages of liver fibrosis. In this study, NAFLD
fibrosis and Fib 4 scores were correlated with fibrosis
stages measured by elastography. This can be a useful way
to avoid unnecessary biopsies in patients with low scores.
The results also show that we can use those scores in daily
practice. Numerous studies have focused on this subject
matter which will continue to be relevant as new imaging
methods and serum markers are used more and more
widely. Participants with diabetes had significantly higher
CAP scores, which indicate hepatic steatosis, than those
without diabetes (p=0.001). Participants with diabetes had
significantly higher LSM scores than those without diabetes
(p=0.001). In other words, the three parameters measured
by transient elastography were higher in participants with
diabetes than in those without diabetes. The higher the
fibrosis stages, the higher the levels of AST, ALT, GGT, and

uric acid. High transaminases and GGT were consistent
with hepatic steatosis. High uric acid wasregarded as a
bystander of metabolic syndrome. The positive correlation
of high TG and uric acid with CAP values was also consistent
with impaired metabolic state. Similar to our results, a
strong correlation has been reported between CAP and
LSM values and uric acid level (16). Participants with
hypertension had significantly higher fibrosis, CAP, and
LSM values than those without hypertension. This shows
that other components of the metabolic syndrome also
play an active role in the progression to fibrosis. There was
a strong correlation between the BMI values and fibrosis,
CAP and LSM values. Kwok et al. (14) found that obesity
was the strongest predictive of steatosis and that it was
consistent with increased CAP and fibrosis stages (17).
Participants with grade 2 steatosis had higher CAP and
LSM values as well as fibrosis stages than those with grade
1 steatosis. CAP and LSM values were positively correlated
with BMI. This, however, does not mean that ultrasound
can be used to determine fibrosis.

Participants using OAD drugs had significantly higher CAP
values than those using insulin (p<0.05). However, this
result does not give any information about the independent
effects of OAD and insulin on CAP level because some
participants received both treatments.

Participants with hepatomegaly on ultrasound had
significantly higher fibrosis and CAP values than those
without hepatomegaly on ultrasound (p<0.01), which can
be accounted for entirely by hepatic steatosis because
biochemical tests showed that participants did not have
any other liver diseases.

In conclusion, hepatic steatosis is the most common
chronic liver disease which can progress to cirrhosis.
Diabetes is believed to be the most important risk factor for
the development of hepatic steatosis. The most accurate
method to evaluate liver damage in patient follow-up is
liver biopsy, which, however, has been replaced in recent
years by noninvasive and reliable methods due to the
risk of complications. One of those methods is transient
elastography. There is no specific tests that can be used
to diagnose hepatic steatosis. It is generally detected
incidentally by ultrasound report or transaminitis.
Therefore, early diagnosis of fibrosis and identification of
patients at risk for cirrhosis are of paramount importance
for healthcare professionals to take precautions involving
diet, exercise and drugs.
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Clinical, laboratory and imaging findings of healthcare
workers infected with COVID-19 in a single tertiary

Uclincii basamak bir saghk kurulusunda COVID-19 tanili
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SUMMARY

Aim: To analyze physical examination, laboratory and
imaging findings of COVID-19 positive healthcare workers
at a single tertiary healthcare centre in a metropolitan area
of Turkey.

Material and Methods: Collected data was retrospectively
analysed from patient files. Physical examination,
laboratory and imaging findings were collected.

Results: Despite being under the highest risk and during
the beginning of the pandemic, only 5% of healthcare
workers were found to be COVID-19 positive. All positive
COVID-19 healthcare workers had mild symptoms.
Laboratory findings were within the normal range and
only two healthcare workers had mild positive thoracic
computerized tomography findings. All COVID-19
healthcare workers completely recovered with no sequela
after close observation and follow up.

Conclusion: It is encouraging that our findings suggest
although under high risk, healthcare workers in our
institution did not have any serious complication from
COVID-19. However, extreme vigilance should always be
taken as the pandemic is continuing and there is still many
aspects of COVID-19 that is unknown.

Keywords: COVID-19, health care workers, laboratory
results, SARS-CoV-2
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OzZET

Amag: Tirkiye’de metropol boélgesindeki bir Uglinca
basamak saglk kurulusunda, COVID-19 tanisi olan saghk
calisanlarinda, fizik muayane, laboratuar ve gorinttleme
bulgularinin degerlendirilmesi amaglanmistir.

Materyal ve Metodlar: Hasta dosyalarindan retrospektif
olarak toplanan veriler degerlendirilmistir. Fizik muayene,
laboratuar ve gorintileme verileri toplanmistir.

Bulgular: Pandeminin baslangicindan beri en yuksek risk
altinda olmasina ragmen, saglik calisanlarinin yalnizca %
5'inin COVID-19 pozitif oldugu tespit edildi. Tum COVID-19
pozitif saghk calisanlarinin hafif semptomlari vardi.
Laboratuvar bulgulari normal sinirlardaydi ve sadece iki
saglk calisaninda bilgisayarli tomografide hafif akciger
tutulum bulgulan vardi. Tim COVID-19 pozitif saghk
calisanlari, yakin gozlem ve takip sonrasinda, hicbir sekel
olmaksizin tamamen iyilestiler.

Sonug:  Yiksek risk alinda  olmasina  ragmen
kurumumuzdaki saglk calisanlarinin COVID-19'dan ciddi
bir komplikasyon yasamadigini destekleyen bulgularimiz
cesaret vericidir. Bununla birlikte, pandemi devam ederken
ve COVID-19'un hala bilinmeyen pek ¢ok yoni oldugu igin
her zaman dikkatli olunmalidir.

Anahtar soézciikler: COVID-19, laboratuar sonuglari, saghk
calisanlari, SARS-CoV-2
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INTRODUCTION

COVID-19 is an infectious disease caused by a previously
unknown coronavirus ( Severe Acute Respiratory Syndrome
Coronavirus 2, SARS-CoV-2,) and first reported December
2019 in Wuhan, China. COVID-19 spreads with droplets
and close person-to-person contact. The World Health
Organization declared a pandemic for COVID-19 in March
2020 (1).

As with other infectious diseases, healthcare workers are
at the forefront of the battle against COVID-19. In Italy
the rate of healthcare workers that have been infected
with COVID-19 is reported to be 20%, whereas the same
rate is reported to be 12% in Spain ). A study conducted
in England of 1029 staff reported three groups: directly
patient facing, non-patient facing but potentially at higher
risk of nosocomial exposure and non-clinical staff with
their COVID-19 positivity reported as being %15, %16 and
%18 respectively (3).

The burden caused by the pandemic and the risk of
infection has a negative effect on healthcare workers.
Although the risk of infection is considered normal for
healthcare workers, the risk to healthcare workers or their
families who are of an advanced age, have weak immunity
or other chronic medical conditions is of concern. The
Centers for Disease Prevention (CDC) proposes the use
of personal protective equipment when in contact with
COVID-19 patients in order to minimize the risk of infection
(4). It is important to prevent infection in healthcare
workers in order to decrease morbidity and potential
mortality, to maintain the capacity of healthcare systems
and to decrease secondary transmission (5).

In this study we report the clinical, laboratory and imaging
findings of COVID-19 infected healthcare workers in a
single tertiary healthcare centre in a metropolitan area of
Turkey in order to help better understand and prepare for
future COVID-19 waves and other similar pandemics.

MATERIAL AND METHODS
Participants

Thirty one healthcare workers who had COVID-19
infections confirmed with PCR during 11 March-11 June
2020 were included in this study. Prospectively collected
data was retrospectively reviewed. Symptom questioning
was performed by the same physician.

Laboratory and imaging analysis

Unless an emergent state, following 12 hours of overnight
fasting, peripheral venous blood samples were taken for
complete blood count, immunoassay and biochemical
analysis, either on the day of diagnosis or the following

day. For complete blood count: erythrocytes count,
hemoglobin, hematocrit, thrombocyte count, mean
cell volume, mean platelet volume, leukocyte count,
neutrophil percentage, lymphocyte percentage, monocyte
percentage, eosinophils percentage, basophils percentage
were evaluated by Sysmex XT 2000®. Analysed routine
biochemical (measured by Siemens Dimension RxL®)
and immunoassay (measured by Abbot Architect i1000°®)
markers included: ferritin, C reactive protein, blood urea
nitrogen, creatinine, alanine aminotransferase, aspartate
aminotransferase, sodium, potassium, calcium, chloride,
troponin |, creatine kinase-MB, d-dimer and lactate
dehydrogenase. Thoracic computerized tomography
(Toshiba Aquiliam64®) findings were also noted in patients
where CT was indicated.

Statistical Analyses

Collected data was analysed using SPSS 24 statistical
software. Descriptive statistics are reported as count (n),
percentage (%), arithmetic mean and standard deviation.
Continuous variables were tested for normal distribution
using the Kolmogorov Smirnov test. Results were evaluated
using 95% confidence interval and p<0.05 was accepted as
statistically significant.

Scientific research study permits from Republic of Turkey
Ministry of Health (2020-05-04T11_11_23) and from TC
Maltepe University Clinical Research Ethics Committee
(2020/900/27) were obtained for the current study.

RESULTS

During the study time, 31 healthcare workers out of a total
610 (5,1%) were infected with COVID-19. All 31 healthcare
workers’ data was included in the study. Of those
healthcare workers infected with COVID-19, the average
age was 33+10 years, 64,5% were female and 35,5% were
male. Healthcare workers infected with COVID-19 were
doctors (22,5%), nurses (32,2%) and auxiliary healthcare
workers (45,1%). While 54,8% of healthcare workers were
of normal weight (18-25 kg/m2), 25,8% were overweight
(25-30 kg/m2) and 19,4% were obese (30-40 kg/m2).
Demographic and anthropometric information of those
included in the study are shown in Figure 1.

While 9 healthcare workers were asymptomatic, most
healthcare workers (71,0%) had mild symptoms. The
overall ratio of healthcare professionals working in high-
risk units such as emergency outpatient clinics, COVID-19
inpatient service and intensive care was 29%. Symptoms
developed an average of 1,4+3,6 days before or after
the first positive PCR test. At least one comorbidity such
as obesity, hypothyroidism and hypertension were seen
in seven (22,5%) of healthcare workers. No COVID-19
healthcare worker had more than one comorbidity,
as due to national guidelines such workers were given
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administrative leave during the pandemic period. Of
the seven healthcare workers with comorbidities, five
had mild symptoms and two had no symptoms. In those
who had normal weight or were overweight or obese,
no symptoms were seen in six, two and one healthcare
worker respectively. Symptom distribution, average timing
of symptoms, and average period of PCR positivity are
shown in Figure 2. Table 1 demonstrates complete blood
count parameters of healthcare workers included in this
study. Average of parameters were all within normal
reference range limits. Of the 22 healthcare workers, nine
had indications for Thoracic Computerized Tomography
(CT) due to physical examination findings (Figure 3). Of
those who underwent CT imaging, two had mild positive
COVID-19 findings (ground glass appearance). These two
patients had mild symptoms throughout their followup,
recovered completely and no control CT was deemed
necessary. No sequelae was observed in any healthcare
workers.

Age (mean + SD)

Gender

Weight kilogram (mean + SD)

Height cm (mean + SD)

BMI (mean + SD)

Figure 1. Results of demographic and anthropometric values of patients

First PCR Positive
Report i

Malaise/ fatigue n=15
Asymptomatic n=9
Cough/sore throat n=7
Nausea/vomitting n=7
Anosmia n=2
Ageusia n=2

Last PCR Negative
Report

Average
symptom
beginning
time
1,4£3,6
days
before first

Average duration of symptoms 8,6+6,6 days

Average duration of PCR positivity 13,2 + 4,8 days

Figure 2. Symptom process timing and variety of symptoms according to
patients' first positive and last negative PCR tests.

All Health Care Woarkers
(n=610)

PCR Positive Health Care \Workers.
(=31}

' {n=g)

| o| Mo CT indication
{ {n=13)

Positive No
Findings Findings
(n=2) (n=7)

Figure 3. Computerized tomography imaging modality for the patients
and general findings
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Table 1. Patients’ complete blood count, immunoassay and routine biochemistry parameters results

Test Parameter Group | (< 65 years of age) Group Il (> 65 years of age) p Value

ProCT mean + SD (ng/mL) 20,1+32,8 12,9+23,4 p<0.05*

CRP mean % SD (mg/L) 15,1+8,6 12,6 £13,1 Not statistically significant
Leukocyte count mean + SD (per pL) 9376 + 6592 11615 + 6915 p<0.05*

Neutrophil count mean * SD (per pL) 7380 + 5593 9414 + 6492 p<0.05*

Lymphocytes count mean + SD (per pL) 1379 + 2333 1297 £ 955 Not statistically significant
Thrombocyte count mean + SD (per pL) 183742 + 141465 201959 + 118813 Not statistically significant
BUN mean + SD (mg/dL) 30,1+24,8 45,6 +34,3 p<0.01**

Creatinine mean * SD (mg/dL) 2,1+49 1,7+1,8 Not statistically significant
AST mean £ SD (IU/L) 75+97 129+ 434 Not statistically significant
ALT mean £ SD (IU/L) 71+ 106 82 +181 Not statistically significant
Albumin mean  SD (g/dL) 2,54+0,52 2,53+0,54 Not statistically significant
CRP/Albumin ratio mean + SD 6,4+4,3 5,3+4,8 Not statistically significant

Table 1 ProCT (Procalcitonin), CRP (C reactive protein), leukocyte count, neutrophil count, lymphocytecount,thrombocyte count, BUN
(Blood Urea Nitrogen), creatinine, AST (Aspartate Amino transferase), ALT (Alanine amino transferase), albumin and CRP/albumin ratio

results of all patients.

DISCUSSION

SARS-CoV-2 is a virus that threatens the whole world and
can spread very quickly. It leads to COVID-19 which can
lead to serious pathologies in many systems, particularly
the respiratory system, leading to multiple organ failure
or other systemic complications. While COVID-19 may be
asymptomatic it may also lead to serious pathologies such
as acute respiratory distress syndrome (ARDS), respiratory
failure, disseminated intravascular coagulation, extensive
thromboemboli and death.

Healthcare workers are at the forefront of the war against
COVID-19 and are therefore at an increased risk. Since
11 March 2020, when the first COVID-19 case was seen
in our country, all healthcare workers who had a fever,
respiratory symptoms, or contact with a COVID-19 patient
without wearing the appropriate personal protective
equipment (PPE), and those whose close family members
were diagnosed with COVID-19, tested with PCR for SARS-
CoV-2. All healthcare workers were given regular training
onthe proper use of PPE during the pandemic. The hospital
infectious diseases committee routinely controlled the
correct use of PPE. This study was conducted with the aim
of better preparing for possible further waves of COVID-19.

Kluytmans-van den Bergh et al. reported the prevalence
of COVID-19 in healthcare workers presenting with fever
and respiratory problems in two Dutch hospitals (6). In a
total of 9705 healthcare workers, fever and respiratory
problems were seenin 1353 and of these 86 tested positive
for COVID-19. Of these 14% were doctors and 28% were
nurses. Of those diagnosed with COVID-19, 24% reported
no known contact with COVID-19 pozitive patients. The
most frequently observed symptoms were cough (77%),

general malaise (76%), severe myalgia (63%) and fever
(53%). We report a lower rate of symptoms in our group
of healthcare workers as we screened healthcare workers
that had contact with a known COVID-19 patient.

In a retrospective study of doctors and nurses aged 18
years and older Ran et al. divided healthcare workers into
those that were exposed to medical or surgical procedures
that lead to aerosol production (higher risk) and those who
were not (low risk) (7). Of 72 healthcare workers included
in the study, 33 were grouped as being high risk and of
these heathcare workers 28 tested positive for COVID-19,
2,13 times higher than those in the low risk group. The
most common symptoms were reported as fever and
cough (85,7% and 60,7% respectively.) In our study most
healthcare workers were asymptomatic. In those who
were symptomatic the most common two symptoms were
malaise and fatigue.

In a cohort of 9648 healthcare workers, Lai et al. reported
COVID-19 positive test in 110 (1,1%) (8). Of those 71,8%
were female, 23,6% were doctors, 56,4% were nurses
and 20% were other health care assistants. The most
frequently observed symptoms were reported as fever
(60,9%), myalgia (60,0%), cough (56,4%) and sore throat
(50,0%). Similar to our findings, the authors reported all
laboratory tests within the normal reference ranges.

We reported COVID-19 positivity in mostly female
healthcare workers, most probably due to the majority of
our healthcare workers being female. As those aged above
65 years of age and those with multiple comorbidities
were given administrative leave, the average age of our
COVID-19 positive healthcare workers and the number
with comorbidities was low. No sequelae was observed in
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any healthcare worker. All COVID-19 positive healthcare
workers were isolated from their families/co-inhabitants
and were allowed to return to work after two negative PCR
results. Government policy for administrative leave and
guidelines for COVID-19 positive healthcare workers led to
a small number of participants in this study and a larger
than reported rate of asymptomatic healthcare workers.
Although this may be considered a limitation of our study
it also demonstrates that similar preventative measures
should be taken if necessary in the future.

Conclusion and Future Directions

Institutional precautions, routine training, correct use
of PPE, early intervention and close clinical observation
lead to favourable clinical outcome in healthcare workers
infected with COVID-19 at our institute. However, health
professionals working in high-risk areas such as emergency
room, intensive care, pulmonary diseases and infection
services within hospitals should not be complacent and
continue to show maximum sensitivity in case of a possible
second wave of the current pandemic or in any future
pandemics.
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OZET

Amag: Avrupa Karaciger Calisma Dernegi 2017 kilavuzunda
HBV infeksiyonun eski terminolojideki immuntoleran ve inaktif
tastyicl terimi kronik infeksiyon (Ki), eski terminolojide immun
reaktif terimi ise kronik hepatit (KH) olarak siniflandiriimistir.
Bu calismada Ki ve KH olan hastalarda, klinik ve laboratuvar
ozelliklerinin irdelenmesi amaclanmistir.

Materyal ve Metodlar: Ocak 2019 ile Ocak 2020 tarihleri
arasinda kronik HBV infeksiyonu tanisiyla poliklinigine basvuran
>18 yas olgularin klinik ve laboratuvar 6zellikleri geriye donik
olarak incelendi. Olgular Ki ve KH olarak iki gruba ayrildi.
Olgularin ultrasonografik sonuglari incelenerek hepatosteatoz
bulgulari grade 0, 1, 2 ve 3 olarak kaydedildi.

Bulgular: YUz altmis (kadin: 87, erkek: 73) hasta incelenmistir.
Her iki grup arasinda yas ve cinsiyet agisindan anlamli bir fark
bulunmadi (sirasiyla p=0.20; p=021). Aspartat aminotransferaz
(AST) ve Alanin aminoteransferaz (ALT) KH grubunda Ki
grubuna gore daha vylksek bulundu (sirasiyla p<0,001,
p=0,03). Ortalama trombosit degeri KH grubunda, Ki grubuna
gore daha duUstk saptandi (p=0,04). Evre 2 hepatosteatoz
Ki grubunda olgularin %17’sinde saptanirken KH grubunda
olgularin %3’tinde saptandi (p=0,003).

Sonug: Ki ve KH olan hastalarin fibroz evresinin ilerlemeden
tani ve tedaviye ulagsmasiicin klinik laboratuvar ve gorintileme
yontemleriyle yakindan izlenmesinin gerekli oldugu kanisina
variimistir.

Anahtar kelimeler: Hepatit B virls(,
infeksiyonu, karaciger fibrozu

kronik hepatit B

iletisim: Aziz Ahmad Hamidi

Maltepe Universitesi Tip Fakultesi, Enfeksiyon Hastaliklari ve Klinik
Mikrobiyoloji Anabilim Dali, istanbul, Tirkiye

e-mail: azizahmad.hamidi@maltepe.edu.tr

SUMMARY

Aim: In theEuropean Liver Study Association 2017 guideline,
the term immune tolerant and inactive carrier of HBV infection
in the old terminology is classified as chronic infection (Cl), and
the term immune reactive in the old terminology is classified
as chronic hepatitis (CH). In this study, it was aimed to examine
the clinical and laboratory features of patients with Cl and CH.

Material and Methods: Between January 2019 and January
2020, the clinical and laboratory features of patients aged>
18 years who were admitted to the infectious diseases
outpatient clinic with the diagnosis of chronic HBV infection
were retrospectively analyzed. The cases were divided into
two groups as Cl and CH. The ultrasound results of the cases
were examined and hepatosteatosis findings were recorded as
grade 0, 1, 2 and 3.

Results: One hundred and sixty (female: 87, male: 73) cases
were examined. There was no significant difference between
the two groups in terms of age and gender (respectively
p= 0.20; p=021). Aspartate aminotransferase and Alanine
aminoteransferase was higher in the CH group then Cl group
(respectively p<0.001, p=0.03) .The mean platelet value
was lower in the CH group then Cl gruop (p=0.04). Grade 2
hepatosteatosis was detected in 17% of thecases in the Cl
group, and in 3% of the cases in the CH group (p=0.003).

Conclusion: It was concluded that patients with Cl and CH
should be closely monitored by clinical laboratory and imaging
methods in order to achieve diagnosis and treatment before
the fibrosis stage progresses.

Keywords: Hepatitis B virus, chronic hepatitis B infection, liver
fibrosis
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GiRiS

Hepatit B virlsi (HBV) dinyada ve lUlkemizde 6nemli bir
halk saghgl sorunu olup siroz ve karaciger kanserinden
sorumludur. Dinyada 250 milyon insanin HBV tasidigl
ve bunlarin yilda yaklagik 600.000’inin kronik karaciger
hastaligina bagl 6ldugi tahmin edilmektedir (1). Dinya
Saglik Orgitiine goére Tirkiye orta (prevalans %2-8)
endemik bolge olarak kabul edilmektedir. Ulkemizde
HBV prevalansi 4.58 olup 3,3 milyon insanin HBV ile
infekte oldugu tahmin edilmektedir (2). Turkiye'de HBsAg
pozitif olan hastalarin %94,5’i HbeAg negatif oldugu
saptanmistir (3). HbeAg negatif olan hastalarda, Alanin
aminotransferaz (ALT) normal olup HBV-DNA <2000 U/
ml saptandiginda inaktif tasiyici olarak tanimlanmaktadir.
Bu tani hastalarda yanls bir anlayisin yerlesmesine
neden olmaktadir. Hastanin hasta olmadigini sadece
tastyici oldugunu disiinmesine ve duizenli takip olmaktan
kacinmasina neden olmaktadir. inaktif tasiyic fazinda kalan
hastalarda siroz ve hepatoselliler karsinom (HSK) gelisme
olasiligl dusik olsa da bu hastalar genellikle kronik hepatit
asamasina ilerlemektedirler (4). Bu nedenle bu hastalarin
yakindan izlenmesi gerekmektedir. Avrupa Karaciger
Calisma Dernegi (European Association for the Study of
the Liver) 2017 kilavuzunda HBV infeksiyonu dogal seyri
ve konak yanitina gore yeni tanimlamalar gelistirilmistir.
Bu tanimlamada eski terminolojide immuntoleran ve
inaktif taslyici olarak tanimlanan hastalar, kronik infeksiyon
(Ki), eski terminolojide immun reaktif olarak tanimlanan
hastalar kronik hepatit (KH) olarak siniflandiriimistir (5).
Bu calismada, yeni tanimlama dogrultusunda HBV'ye bagli
Ki ve KH hastalarinin klinik ve laboratuvar &zelliklerinin
irdelenmesi amaglanmistir.

MATERYAL VE METODLAR

Ocak 2019 ile Ocak 2020 tarihleri arasinda kronik HBV
infeksiyonu tanisiyla Karabiik Universitesi Egitim ve
Arastirma Hastanesive Maltepe Universitesi Tip Fakiiltesi
Hastanesi infeksiyon hastaliklari polikliniklerine bagvuran
18 vyasindan biyik vakalarinin klinik ve laboratuvar
ozellikleri geriye donik olarak incelendi. Delta ajani pozitif
olan ve izole AntiHBc pozitifligi olan hastalar c¢alisma
disi birakildi. Vakalar, Avrupa Karaciger Galisma Dernegi
Kilavuzuna gére Ki ve KH olarak iki gruba ayrildi (5). KH
grubundaki hastalarin aldiklari antiviral tedavi rejimleri
tespit edildi. Vakalarin ultrasonografik gorintileme (USG)
sonuglari incelenerek hepatosteatoz bulgulari grade O,
1, 2 ve 3 olarak kaydedildi. Karaciger biyopsisi drnekleri
Knodel histolojik aktivite indeksi ve Ishak fibroz skorlama
yontemiyle degerlendirildi. Ki ve KH grubunda yer alan
vakalar, demografik oOzellikleri ve laboratuvar bulgulari
acisindan karsilastirildi. Verilerin istatistiksel analizi igin,
SPSS for Windows, Version 15.0. (SPSS Inc., Chicago, ABD)
programi kullaniimistir. Tanimlayici istatistikler ortalama,
standart sapma, medyan, minimum ve maksimum,
kategorik degiskenler icin Ki-Kare testi, normal dagilim

gbsteren degiskenler icin Student t-testi kullaniimistir.
Dagilimi normal olmayan sirekli varyasyon gosteren
degiskenlerde Mann Whitney U istatistiksel analizleri
yapilmistr.

BULGULAR

Calisma suresi icinde basvuran 160 (kadin: 87, erkek: 73)
hasta incelenmistir. Hastalarin 99'u KH, 61’i Ki grubunda
yer almistir. Hastalarin yas ortalamasi KH grubunda
47,5+14,3, Ki grubunda ise 50,2+15,0 idi. Kadin cinsiyeti
KH grubunda %51 iken Ki grubunda %61 olarak saptandi.
Her iki grup arasinda yas ve cinsiyet agisindan anlamli bir
fark bulunmadi (sirasiyla p=0.20; p=021). Ortalama Aspart
ataminotransferaz (AST) ve ALT degerleri KH grubunda
Ki grubuna gore istatistiksel acida anlamli olarak yiiksek
saptand (sirasiyla p<0,001, p=0,03). Ortalama trombosit
degeri KH grubunda Ki grubunda goére istatistiksel olarak
anlaml bicimde disik saptandi (p=0,04). Hastalarin
demografik ve laboratuvar bulgulari Tablo 1'de gosterildi.
HbeAg pozitifligi KH grubunda 10 Ki grubunda ise bir
hastada olmak Uzere toplamda 11 (%6.9) hastada
saptandi. Vakalarin %36’sinda hepatosteatoz saptandi.
Ki grubunda evre 2 hepatosteatoz, vakalarin %17’sinde
saptanirken KH grubunda hastalarin %3’tnde saptandi.
Bu fark istatistiksel acidan anlamli bulundu (p=0,003). KH
grubunda en cok kullanilan antiviral ilag %62,6 (62 hasta)
tenofovirdisoproksildi (Tablo 2). KH grubunda yer alan ve
tedavi almayan 20 hastadan 5’i HBeAg pozitif vakalar olup
immun reaktif fazda HbeAg serokonversiyonu agisindan
takip edilmektedir. U¢ hasta karaciger biyopsisi olmayi
reddederek poliklinik takip olmakla yetindi. Yedi hastanin
biyopsi sonucunda fibroz evresi 1 saptandigindan tedavi
baslanmadi. 5 hasta ise tedaviye baslama asamasinda olup
calismanin yapildigi tarihte henlz tedavi almamisti.

Tablo 1. Hastalarin demografik ve klinik 6zellikleri

Hasta dzellikleri Kronik Hepatit Kronik Infeksiyon p

(n=99) (n=61)
Cinsiyet n (%)
Kadin 50 (51) 37 (61) 0,21
Erkek 49 (49) 24 (39)
Yas (Ortalama+Standart sapma) 47,5+14,3 50,2+15,0 0,20
Laboratuvar bulgulan (Ortalama+Standart
sapma)
Aapartat aminotranferaz(lU/L) 27,7£12,5 21,746,1 <0,001
Alanin aminotransferaz(IU/L) 30,5+23,1 23,5+12,9 0,03
Alkalen fosfataz(lU/L) 81,8+ 26,0 83,6+30,3 0,69
Gama glutamil transferaz(IU/L) 23,1+15,6 24,7£14,0 0,51
Trombosit(10%/L) 231,071z 61,217 254,42680,769 0,04
International normalized ratio 1,06+0,17 1,04+0,11 0,41
USG (Hepatosteatoz): n (%)
Evre 0 63 (69) 35 (57) 0,15
Evre 1 25 (25) 16 (26) 0,89
Evre 2 3(3) 10 (17) 0,003
Evre 3 3(3) - -
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Tablo 2. Vakalarin biyopsi sonucu ve kullanilan antiviral tedavi

Hastalanin ozellikleri Kronik Hepatit Kronik infeksiyon

n (%) n (%)
HbeAg pozitifligi 10 (10) 1(1)
Histopatoloji (n=32) (Ortalama)
Fibroz evresi 1,75
Histopatolojik aktivite indeksi 6,8
Tedavi
Tenofovir disoproksil 62 (62,6)
Entekavir 15 (15,1)
Lamivudin 2(2,0) -
Tedavi almayan 20 (20,0) 61 (100)

TARTISMA

Hepatit B infeksiyonun progresyonunu hastanin infeksiyona
verdigi immunolojik yanit ve bircok viral faktorden
etkilemektedir. Hastanin 40 yasindan blyik olmasi, ailede
hepatosellller karsinom 6ykistnin olmasi, viral yuku ve
virusun HbeAg durumu hastaligin seyrini etkilemektedir
(1). Calismamizda Ki grubunda ortalama yas (50,2+15,0)
KH (47,5+14,3) grubunda gore daha yuksek bulundugu
halde istatistiksel agidan anlamli bir fark bulunmamistir.
Turkiye'de vyapilan bir epidemiyolojik ¢alismaya gore
HbeAg negatif olan hastalarin ortalama yasi 40,4+15,6
olarak saptanmis olup calismamizdaki vakalara gére daha
dislk oldugu gorulmektedir (6). Kumar ve arkadaslarinin
yaptigl calismaya gore HBeAg negatif hastalarinda
"inaktif tastyicilik durumunu" tanimlamak igin karaciger
biyopsisine basvurmadan ALT ve HBV-DNA dlzeylerinin
kullanilmasi ile hastalarin bir kisminda belirgin histolojik
hastalik gozden kacabilir (7). Diger yandan, baska bir
calismada, immun tolerans fazda olan ve tedavisiz izlenen
HBeAg pozitif hastalarda immun aktif fazda olan hastalara
gore hepatoselliler karsinom ve 6lUm riski belirgin olarak
daha yiksek saptanmistir (8). Benzer bicimde HBeAg
negatif hastalarda yapilan ¢alismada da ALT degeri normal
olan kronik HBV infeksiyonu olan hastalarda hepatoselller
karsinom ve 6lUm riski belirgin olarak yiksek saptanmistir
(9). Calismamizda Ki grubundaki hastalarin sadece %1’i
HbeAg pozitif iken %99'u HbeAg negatif idi, ortalama ALT
degeri (23,5+12,9) normal saptanmistir. Bu hastalarin
yakindan izlenmesi ve HBV-DNA yiksekliginin saptandigl
doénemde karaciger biyopsisi yapilmasi gerekmektedir.
Karaciger biyopsisi olmamis Ki grubundaki hastalar icin
inaktif tasiyici tanimini yapmak bazi riskleri barindiriyor.
Hastalarin kendilerini hasta degil sadece taslyici olarak
algilamalarina neden olarak duzenli takipte olmayi ihmal
edebilirler. Bu nedenle Ki tanimi durumu aciklamak icin
daha kullanish bir tanim olmaktadir.

Trombositopeni, siroz hastalarinda en yaygin olan ve
ilk ortaya ¢ikan hematolojik bozukluk olup kronik HBV
infeksiyonu olan hastalarin takibinde takip edilmesi
gereken bir parametredir (10). Calismamizda KH grubunda
Kigrubuna gére trombositopeni belirgin olarak daha yiiksek
saptanmistir. KH grubunda olan vakalarin ikisinde fibroz
dlzeyi 5 olarak saptandi. Benzer olarak KH grubunda AST
ve ALT yuksekliginin daha fazla olmasi vakalarin arasinda

kompanse sirotik vakalarin olmasi nedeniyle olmaktadir.
Kronik HBV infeksiyonu olan hastalarin yaklasik Ugte
birinde hepatosteatoz saptanmis olup daha ¢ok hastanin
metabolik faktorleriyle iliskili oldugu gosterilmistir (11,12).
Galismamizda vakalarin %36’sinda USG ile hepatosteatoz
saptandi. Ki ve KH gruplar arasinda evre 1 ve 3 acisindan
fark bulunmazken evre 2 hepatosteatoz Ki grubunda
belirgin olarak yiksek saptanmistir. Bu bulgularla, HBV-DNA
negatifligi veya ALT'nin normal olmasinin hepatosteatoz
icin bir etki olusturmadigi gérilmektedir. Bu durum, Ki
olarak tanimlanan hastalarda da hepatosteatozun egslik
edebilmesine dikkat gekmektedir.

incelenen tiim hastalarin karaciger biyopsisinin olmamasi
ve hepatosteazun USG bulgulariyla  tanimlanmasi
calismamizin sinirlayicilart arasindandir.  Diger yandan
calismamizin retrospektif karakterde olmasi ve gorece
az sayida hasta ile yapilmis olmasi da sonuglarin
yorumlanmasinda kisithlk olusturmaktadir.

KH grubunda AST ve ALT belirgin olarak daha ylksek
bulunurken trombosit daha dasik bulunmustur. Bu
nedenle calismamiz, hastalarinizleminde transaminazlar ve
kan sayimi takibinin yol gdsterici olabilecegini gdstermistir.
Galismamizda, her iki grup arasinda yas acisindan fark
bulunmamasinin énemli oldugunu disinmekteyiz. Bu
sonu¢ hastalarin daha gen¢ yasta da KH tablosunda
olabilecegini gdstermektedir. Evre 2 hepatosteatozun
Ki grubunda daha yiiksek bulunmasi hastalarda KH
olmadan da hepatosteatoz gelistigini gdstermektedir. Bu
nedenle hastalarin yillik olarak USG ile takip edilmesinin
onemli oldugunu vurgulamaktayiz. Sonug olarak, hepatit
B virlsine bagh Ki olan hastalarin fibroz evresinin
ilerlemeden tani ve tedaviye ulasmasi icin laboratuvar ve
gorlintileme yodntemleriyle yakindan izlenmesinin gerekli
oldugu kanisina variimistir.
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SUMMARY

Aim: Non-alcoholic fatty liver disease (NAFLD) is closely linked to
hypertension (HT) and affects about 25% of the adult population.
An important issue remains the search for non-invasive
biomarkers for NAFLD diagnosis.

The objective of the study was to evaluate the diagnostic value
of kallistatin, interleukin-10 (IL-10) and interleukin-1f (IL-1B)in
diagnosis of NAFLD in combination with HT.

Materials and Methods: 115 patients with NAFLD at the stage of
non-alcoholic steatohepatitis (NASH) were examined, including
63 patients with comorbidity of NASH and HT (main group) and
52 people with isolated NASH (comparison group).Clinical and
laboratory parameters were evaluated; plasma kallistatin, IL-10
and IL-1P levels were measured in all patients.

Results: Kallistatin levels averaged 65.03 ng/ml, 83.42 ng/ml and
111.70 ng/ml in patients with NAFLD and HT, isolated NAFLD
and control group, respectively. The IL-10 level was 2.69 ng/ml
and 4.90 ng/ml in patients with comorbid and isolated NAFLD,
respectively, while control results averaged 8.17 ng/ml. The IL-
1B level in NAFLD and HT group was 4.76 pg/ml, and in isolated
NAFLD group the indicator averaged 4.02 pg/ml, which exceeded
the control values (0.59 pg/ml).

Conclusions: The course of both isolated NAFLD and comorbidity
NAFLD with HT was accompanied by significant changes of
kallistatin, IL-10 and IL-1B levels. Higher HT stage and BP grade,
increased BMIand high CRP levels are associated with significantly
more pronounced deviations of these indicators in patients with
NAFLD and HT. The obtained data provide the possibility to
consider the kallistatin, IL-10 and IL-1B as biomarkers of NAFLD
severity.

Keywords: Hypertension, IL-10, IL-1B, kallistatin, NAFLD, NASH,
non-alcoholic fatty liver disease, non-alcoholic steatohepatitis

OZET

Giris: Alkolslz yagh karaciger hastaligi, hipertansiyonla yakindan
baglantiidir ve yetiskin nufusun yaklasik%25'ini  etkiler.
Alkolsliz yagli karaciger hastaligl teshisi icin invazif olmayan
biyobelirteclerin arastiriimasi 6nemli bir konu olmaya devam
etmektedir.

Calismanin amaci, hipertansiyon ile kombinasyon halinde alkolsiiz
vagh karaciger hastaligl tanisinda kallistatin, interlokin-10 (IL-10)
ve interlokin-1B (IL-1B) 'nin tanisal degerini degerlendirmektir.

Materyal ve Metodlar: Alkolsiz steatohepatit evresinde alkolsiiz
yagh karaciger hastaligl olan 115 hasta incelendi; bunlara eslik
eden alkolsliz steatohepatit ve hipertansiyonu olan 63 hasta
(ana grup) ve izole alkolslz steatohepatitli 52 kisi (karsilastirma
grubu). Klinik ve laboratuvar parametreleri degerlendirildi; Tim
hastalarda plazma kallistatin, IL-10 ve IL-1B seviyeleri 6lcldi.

Bulgular: Alkolstiz yagli karaciger hastaligi ve hipertansiyonu
olan hastalarda, izole alkolstiz yagli karaciger hastalig ve kontrol
grubunda ortalama kallistatin seviyeleri sirasiyla 65.03 ng/ml,
83.42 ng/ml ve 111.70 ng/ml olmustur. IL-10 seviyesi, komorbid
ve izole alkolstz yagl karaciger hastaligi olan hastalarda sirasiyla
2.69 ng/ml ve 4.90 ng/ml iken, kontrol sonuglarinin ortalamasi
8.17 ng/ml idi. Alkolslz yagli karaciger hastaligi ve HT grubunda
IL-1B seviyesi 4.76 pg/ml ve izole alkolstiz vyagli karaciger
hastaligl grubunda gosterge ortalama 4.02 pg/ml ve bu da
kontroldegerlerini (0.59pg/ml) ast.

Sonug: Hem izole alkolik olmayan yagh karaciger hastaligi hem
de alkolsliz yagli karaciger hastaligi ile birlikte hipertansiyonun
seyrine kallistatin, IL-10 ve IL-1Bseviyelerinde 6nemli degisiklikler
eslik etti. Alkolstiz yagli karaciger hastaligl ve hipertansiyonu
olan hastalarda daha yuksek hipertansiyon evresi ve kan
basinci derecesi, artan vicut kitle indeksi ve yuksek C-reaktif
protein seviyeleri, bu gostergelerin dnemli 6lglide daha belirgin
sapmalariyla iliskilidir. Elde edilen veriler, kallistatin, IL-10 ve
IL-1B8'nin alkolik olmayan yagli karaciger hastaligl ciddiyetinin
biyolojik belirtecleri olarak dikkate alinmasini saglar.

Anahtar Kelimeler: Alkolden bagimsiz karaciger hastaligl,
alkolden bagimsiz karaciger yaglanmasi, IL-1B, IL-10, kallistatin,
yuksek tansiyon
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INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) is the one of the
most common chronic liver diseases. The prevalence of
pathology in the world averages 25.2% worldwide, and the
prevalence of non-alcoholic steatohepatitis (NASH), as a
more severe type of NAFLD, averages 4% in the general
population (1,2).

Non-alcoholic fatty liver disease is closely associated with
metabolic disorders (3). Considerable attention is paid to
the relationship between NAFLD and arterial hypertension
(HT) that affects about one third of the world's adult
population. The prevalence of HT is significantly higher in
individuals with NAFLD than in the general population, and
near 50% of patients with hypertension have NAFLD (4).

NAFLD can contribute to the development of hypertension,
as well as occur on the background of increased blood
pressure (5). It is also known that cardiovascular diseases
significantly complicate the course of NAFLD (6). Therefore,
diagnosis of fatty changes in the liveris especially important
in the case of a comorbid combination of NAFLD and HT.

The liver biopsy is the "gold standard" for the NAFLD
diagnosis. But this expensive invasive procedure is
associated with a high risk of complications and false
negative results in patients with NASH (7). It is the reason
why a lot of studies are connected with the determine
level of biomarkers to create models for steatosis and
fibrosis diagnosing and predicting the course of NAFLD (8).

Cytokines play an important role in the pathogenesis
of NAFLD, as NAFLD is associated with inflammatory
processes in the liver (9). The variety of effects of cytokines
determines their active role in the development and
progression of NAFLD by stimulating hepatic inflammation,
necrosis, apoptosis, and fibrosis (10).

The importance of IL-1B in the development of NAFLD
has been actively studied, it is known that its activity
increases in patients with NASH and correlates with the
severity of fatty liver infiltration (10,11). At the same time,
there is evidence that interleukin-10 (IL-10) acts as an
anti-inflammatory cytokine, therefore, on the contrary,
limits organ damage and prevents the progression of
hepatic steatosis (12,13). Only a few studies have been
performed to investigate the role of endogenous IL-10 in
the progression of NAFLD (14).

Changes in cytokine balance are also observed in patients
with persistently elevated blood pressure. Hypertension
is thought to be associated with increased production of
proinflammatory cytokines, including IL-1 (15). However,
IL-10 shows protective activity under conditions of high
pressure, as it counteracts the activity of the angiotensin-
mediated system, as well as prevents the development of

vascular dysfunction (16).

Kallistatin (kallikrein-binding protein) belongs to the family
of serine protease inhibitors, which are synthesized in the
liver and distributed between the tissues of the heart and
blood vessels (17).

This protein maintains the level of blood pressure (BP) and
exhibits anti-inflammatory, antioxidant, antiangiogenesis
and antitumor effects (18,19). Various studies confirm that
kallistatin may be an effective biomarker for detection of
liver fibrosis in various liver diseases (20,21).

Different studies suggest that patients with NAFLD have
an imbalance of pro-inflammatory and anti-inflammatory
cytokines (22). Therefore, the determination of the activity
of biomarkers can play a significant role in diagnosing the
impact of concomitant hypertension on the course of
NAFLD and determining the optimal management of this
category of patients.

The aim of the study to determine the role of kallistatin,
IL-1B and IL-10 as diagnostic biomarkers of NAFLD severity
in patients with concomitant HT.

MATERIALS AND METHODS

The study was approved by the Ethics and Bioethics
Commission of institution in which the study was
conducted. The experimental part of this study respects
the ethical standards in the Helsinki Declaration of 1975,
as well as the principles of Good Clinical Practice (GCP)
and the national law. All patients voluntarily decided to
participate in the study and signed the patient's informed
consent.

We examined 115 patients with NAFLD at the stage of non-
alcoholic steatohepatitis (NASH). Participants included 57
men and 58 women aged 38 to 59 years (Mean=48,4).
The patients were divided into two groups depending on
the presence of concomitant HT. The main group (n=63)
consisted of 32 men and 31 women aged 38 to 59 years
(Mean=48,4) with NAFLD and HT, and the comparison
group (n=52) included 25 men and 27 women aged 39 to
59 years (Mean=48,3) with an isolated course of NAFLD.
NAFLD and HT | stage were observed in 21 patients (12
men and 9 women; aged 39 to 57 years (Mean=46,9), and
NAFLD and HT Il stage were in 42 patients (20 men and 22
women; aged 38 to 59 (Mean=46,9)).

The control group (n=20) consisted of practically healthy
12 women and 8 men aged 38 to 56 years (Mean=47,1),
randomized by age and sex.

NAFLD was diagnosed in the previous stages of managing
patients according to the EASL-EASD-EASO Clinical Practice
Guidelines, 2016. Hypertension was diagnosed in the
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previous stages of managing patients according to the
criteria of European (ESH / ESC) clinical guidelines for
arterial hypertension, 2018.

The study of anthropometric parameters included
measuring height in centimeters using a height meter, as
well as body weight in kilograms using an electronic weigh
scale. Body mass index (BMI) was calculated according
to generally accepted formula: weight (in kilograms)
divided by height (in meters) squared.Biochemical
parameters of liver functional activity were determined
by spectrophotometric and colometric methods
(including alanine aminotransferase (ALT), aspartate
aminotransferase (AST), alkaline phosphatase (ALP),
gamma-glutamyl transpeptidase (GGT)).

Plasma kallistatin, interleukin-1B and interleukin-10 levels
were measured using the Human SERPINA4 (Kallistatin)
ELISA Kit (Elabscience, USA), Human IL-1B (Interleukin 1
Beta) ELISA Kit (Elabscience, USA) and the Human IL-10
(Interleukin 10) ELISA Kit (Elabscience, USA), respectively.
The level of C-reactive protein (CRP) was determined using
the hs-CRP ELISA Kit (Biomerica USA).

All statistical processing of obtained results was performed
using computer software packages "Excel 2019"
(Microsoft), "Statistica 8.0. for Windows" (StatSoft Inc.).
Continuous variables are presented as mean (M) or median
(Me) depending on the correspondence with the normal
distribution and confidence intervals with established
reliability y=0,95 (95% Cl) and coefficient of variation (CV)
expressed as a percentage. With CV<10%, the sample was
considered weakly variable, with CV ranging from 10% to
20%, the sample was considered moderate variable, with
CV>20%, the sample was considered highly variable.

Determination of the statistical significance of differences
in relative indicators was performed using Pearson's chi-
squared test. The Mann-Whitney U-test was used to
determine the difference between the two independent
samples by the trait level. Spearman's rank correlation
coefficient was determined and Evans’s scale was used to
determine the strength of the relationship. The maximum
allowable probability of committing a type | error (p-value)
was established as the value of the level of statistical
significance less or equal than 0,05.

RESULTS

There were no significant differences between
anthropometric parameters of patients with NAFLD and
HT comorbidity and isolated NAFLD. At the same time,
significant differences were found in comparison with the
control group in almost all indicators of both the main and
the comparison group. It was expected that blood pressure
values differed significantly between groups (Table 1).

Among the indicators of the functional state of the liver,
the levels of hepatic transaminases had exceeded normal
values and were significantly higher in patients with NAFLD
and HT compared with the group of isolated NAFLD.
Alkaline phosphatase and gamma-glutamyl transpeptidase
were predominantly within the normal range, but in the
group with comorbid NAFLD its levels were statistically
significantly higher than in the group with isolated NAFLD
and in the control group (Table 1).

Determination of C-reactive protein levels as a non-
specific marker of inflammatory processes also revealed a
significant difference in its content among the groups. The
highest CRP value was found in the NAFLD and HT group
(7,90 mg/l (95% Cl 7,96-8,75; CV=24,70%)) versus 6,55
mg/I (95% Cl 6,47-7,57; CV=50,25%) and 2,07 mg/I (95% Cl
1,83-2,85;CV=20,50%) in the isolated NAFLD and control
group, respectively (Table. 1).

Table 1. Clinical and laboratory characteristics of the examined patients

Ce

Indicator NAFLD + HT [n=63) NAFLD (n =52)

(n=20) groups

pi2=0477
26.9(35% CI 24.45- 251(95%Cl 2538~ | 22.7(35%Cl 22.41-
BMI, kg/m? Pr:<0.001
29.34;CV=5.96%) 25.56;CY=11.06%) 23.45,CV=9.01%)
P23 <0.001

pr2< 0001
140(95% CI 137.85- | 120(95%C1 12083 | 123 (353 CI 121.94-
SBP, mm Hg P1a=0.001
140,55,Cv=3.83%) 122,24,C=2.08%) 126.56,0v=3.88%)
pe= 0.058

85 (35% Cl 70(95% Cl D12 0.001
75 (95% CI 73.75-
DBP, mm Hg 2272 70.54- £13%0.001
78.25,CV=7.68%)

28.17;CV=5.11%) 73.30;CV=6.50%) p2a=0.004

79.00(85% CI £9.00(85% CI Prz=0.001
20.00(95% CI 18.77-
ALT, IUA 80.00- 65.29- pr2<0.001
23.92;CV=25 76%)

8598;CV=16 60%) 70.79;CV=14.53%) P22 <0001

75.05(55% C 16.50{55% Cl Prz<0.001
54,00(95% CIS3.16-
AST, U1 68.15- 1536 pra<0.001
55.95;CY=12.49%)
75.17;CV=18.46%)

20.04;CV=28 22%) P22 <0001

1840.00 1150.00 1180.00 prz<0.001

ALP, IUAI (95% Cl 1764 83~ {95% CI 1055 91- (95% CI1032.76- P12 <0.001

1872.78;CV=11.79%) 1213.17;Cv=24.22%) 1222.24;CV=17.95%) P:2=0.826

P12 <0001
64.00{95% C163.31- | S7.83[95%CIS508- | 2B.15(95% C123.84-
GGTP, Il pra<0.001
70.53;CV=21.44%) 60.57,CY=17.07%) 32.45,CV=32.77%)
P22 <0.001

D12% 0,001
7.0 [35% C1 7.96- 5.55 (35% C1 .47~ 2.07 (95% CI L83~
CRP, mg/l P12 <0,001
8§ 75;CV=24.70%) 7.57,0v=50.25%) 2.35,CY=20150%)
P23 <0,001

Note: p < 0,05 — the difference is statistically significant between groups;
pl-2 — the difference between the NAFLD + HT group and the isolated
NAFLD group;

pl1-3 — the difference between the NAFLD + HT group and the control
group;

p2-3— the difference between the isolated NAFLD group and the control
group.
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The kallistatin level in patients with NAFLD and HT was
65,98 ng/ml (95% Cl 62,85-69,12;CV=22,28%). It was
respectively in 1,3 (p<0.001) and 1,7 times (p<0.001) less,
than in isolated NAFLD (83,42 ng/ml (95% Cl 81,89-84,94;
CV=6,56%)) and control group (111,70 ng/ml (95% ClI
106,14-113,22;CV=6,90%)) (Fig. 1).
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Figure 1. Kallistatin levels in the examined patients

The IL-10 level in the group of patients with NAFLD and HT
averaged 12,69 ng/ml (95% Cl 11,93-12,95; CV=15,88%),
and in the group with isolated NAFLD it was 14,34 ng/ml
(95% Cl 13,27-14,34; CV=16,34%). It was 1,27 (p<0,001)
and 1,1 (p<0,001) times less than in the control group
(16,19 ng/ml (95% CI 15,15-17,74; CV=16,82%)),
respectively (Fig. 2).

24
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NAFLD + HT - 1; NAFLD - 2; Control group - 3

Figure 2. Interleukin-10 levels in the examined patients

At the same time, the level of IL-1B significantly exceeded
the control values in both groups of patients with NAFLD. In
the group with comorbidity of NAFLD and HT, the cytokine
level was 17,55 pg/ml (95% Cl 17,06-19,73; CV=28,81%),
and in the group with isolated NAFLD the indicator

averaged 15,72 pg/ml (95% Cl 15,25-17,44; CV=23,97%),
which exceeded the control values (8,26 pg/ml (95% Cl
7,79-8,46; CV=8,77%) by 2,1 and 1,9 times, respectively
(Fig. 3).
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Figure 3. Interleukin-1f levels in the examined patients

The level of kallistatin in patients with NAFLD and HT | was
71,82 ng/ml (95% Cl 70,16-79,51; CV=13,73%), which was
significantly higher than in patients with HT Il (58,62 ng/
ml (95% CI 55,81-64,45; CV=23,06%; p<0.001). There were
also differences between the levels of IL-1B, the activity of
which in patients with NAFLD and HT Il (19,47 pg/ml (95%
Cl 17,93-21,37; CV=28,14%)) significantly exceeded similar
indicators in patients with NAFLD and HT | pg/ml (14,65
(95% Cl 14,16-17,63; CV=23,97%), p=0,010) (Fig. 4).

HTII

HTI

0 10 20 30 40 50 60 70 80
m Kallistatin, ng/ml = IL-10, pg/ml IL-1B, pg/ml

Figure 4. Biomarker levels in patients with NAFLD on the background of

HT depending on HT stage and BP grade
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At the same time, a significant difference was found only
between plasma kallistatin levels in patients with HT I, BP
grade | and HT Il, BP grade Il (p=0,011) (Table 2).

Table 2. Levels of biomarkers in patients with NAFLD on the background
of HT depending on the HT stage and BP grade

HT1 HT I
Reliability Reliability
(n=21) (m=42)
Biomarker between between
BP grade [ BP grade IT BP grade1 | BP grade II
groups groups
(n=16) @=5) (n=3) =39
72.25 (95% 7825 (95% | 58.12(95%
Kallistatin, 71.82 (95% CI
CI69.15- p=0240 | CI69.50- CI5437- | p=0,009
ng/ml 60.93-90.61;
79.93; 88.49: 62.99;
CV=15.77%)
CV=13.56%) CV=484%) | CV=2264%)
IL-10, 1357 (55% 1400 95% | 1241(95%
12.56 (95% CI
pg/ml criz217- p=0240 | CI1179- CI1134-
11.15-13 61 p=0.05
14.05: 1653; 12.70;
CV=802%)
CV=13.43%) CV=6.74%) | CV=17.39%)
1351 (95%
14.35 (95% 19.75 (95%
19.57 (95% CI CI3.46-
IL-1p, CI13.40- p=0_867 CI1812- | p=0810
12.68-25.47; 28.99;
pg/ml 16.39; 2171,
CV=26.98%) CV=31.67%
CV=18 81%) CV=27.77%)
)

Note: p<0.05 — the difference is statistically significant between groups.

Analysis of kallistatin and interleukin levels in the
distribution of patients in both groups by BMI (Fig.
5) revealed significant changes in all biomarkers with
weight gain in the group of patients with NAFLD on the
background of HT. But in patients with normal weight and
overweight patients in the group with isolated NAFLD a
significant difference was found only between plasma
kallistatin levels (p = 0.002) (Table 3).

NAFLD + HT
(BMI 20-24.9)

NAFLD +HT
(BMI 25-29.9)

NAFLD
(BMI 20-24.9)

NAFLD
(BMI 25-29.9)

0 2'0 4'0 60 80 100
m Kallistatin, ng/ml wIL-10, pg/ml IL-1pB, pg/ml

Figure 5. Biomarker levels in the examined patients depending on BMI

Table 3. Biomarker levels in the examined patients depending on BMI

NAFLD + HT (o= 63)

NAFLD (n=52)

BMI 20-249 BMI Relisbility | BMI 20-24.9 BAI Reliability
Biomarker

@=12) 25299 | between groups 25200 | between groups

@=26

(=41) (n=26)

TLOG (95% | 50.21 (9% 8637 (93% | 3076 (5%
Kallistatin,
CI 6757-| €1 5638-| p<o0l € 833 €1 79.49- | p=0002
ng/ml
78.16; 65.28; 88.03; 2230;
CV=1638%) | CV=23.18%)

CV=6.77%) | CV=5.04%)

IL-10,pgiml | 15,14 (95% | 1241 (1140- 1347 (93%] 1417 (95%
1242|1273 p=0,037 € 1336-| €1 12.63- | p=0,647
13.8% CV=1721%) 1487 14.65;

CV=12.10%) CV=14.06%) | CV=15.55%)

511 (93% | 1875 (95% 1571 (0% 1587 (9%

ca 143l-|C 1795 | p=0012 c o la3e-|Cl 152
IL-1p, pe‘ml p=0400
17.5% 2145; 17.15; 18.60;

CV=13.00%) | CV=28.30%) CV=23.00%) | CV=24.64%)

Note: p<0.05 — the difference is statistically significant between groups

In the group with NAFLD and HT, the level of kallistain
negatively correlated with the HT stage and BP grade (r=-
0,52), and both relationships were defined as moderate.
At the same time, with an increase in BP grade in patients
with NAFLD and HT, the level of IL-10 significantly
decreased (r=-0,32). The relationship between the levels
of the proinflammatory cytokine IL-1B and the HT stage
in the group with NAFLD and HTwas regarded as a direct
weak (r=0,33), but the relationship with BP grade was
moderate (r=0,42).

Kallistatin levels were decreased in patients with increasing
body mass index (BMI) both in the group with NAFLD and
HT (r=-0,58; p<0,001) and in the group with isolated NAFLD
(r=-0,54; p=0,002).With an increase in body weight, the
activity of IL-1B also increased (r=0,32) and the strength
of the anti-inflammatory protection of IL-10 (r=-0,27)
decreased in the group with comorbidity of NAFLD and HT.

The activity of kallistatin decreased with the progression
of HT in patients with NAFLD (p<0,001). The correlations
between kallistatin and CRP were very strong (r=-0,89)
and strong (r=-0,61) in groups with comorbid and
isolated NAFLD, respectively. At the same time, an inverse
relationship between the level of CRP and IL-10 was
observed in both groups of patients with NAFLD, but in
cases with concomitant HT, the strength of the relationship
was significantly higher (r=-0,69 and r=-0,30, respectively).
In addition, in patients with NAFLD and HT with higher CRP
levels, the activity of the proinflammatory cytokine IL-13
increased (r=0,61).

We also obtained data on the inverse relationship between
kallistatin and hepatic transaminases in both groups of
patients with NAFLD, while in cases with concomitant HT,
the correlations were stronger. Also, an inverse relationship
between the level of kallistatin and ALPwas found in all
patients with NAFLD, but inverse correlations between the
kallistatin level and GGTP (r=-0,43) was found only in the
group with NAFLD and HT (Table 4).
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Table 4. Correlation coefficients between biomarkers and clinical and

laboratory parameters in the examined patients, r (p value)

Groups of patients
NAFLD + HT (n=63) NAFLD (n=51)
Kalliztatin | IL-10 IL-1p Kalliztatin | IL-10 IL-1p
HT 0,52 -0.19 033
stage (p=0.03 (p=0.05) | (p<0.05)
BP 0,32 <032 0,42
erade p<003) | (<005 | (p<0.0%)
-0.30 -0.17 015 -0.09 0,10 0,04
SBP
(p=005) | (=005 | (=008 | (=005 | (p=0.05) | (p=005
-0,38 027 032 034 009 0,11
BMI
(p=003) | (p=<005) | (p<005) | (p=<005) | (p=005 | (=005
-0.34 -0.69 0,61 -0.28 0,30 0,21
CEFP
(p=003) | (p=003) | (<005 | (<003 | (p=003) | (=005
-0.67 -0.01 0,07 0,52 -0,23 0,17
ALT
(p=005 | (p=005) | (=008 | (p=<005 | (p=005 | (p=005
-0.35 0,00 0,02 -0.47 -0.28 0,15
AST
(p<005) | (p=005) | (p=005) | (p<005) | (p<005) | (p=005)
-0.47 -0.01 0,01 -0.29 0.20 0,18
ALP
(p<003) | (p=0035) | (p=005) | (p<005) | (p=>005) | (p=005)
-0.43 -0.17 017 -0,37 0,01 0,07
GGTP
(p=005) | (p=0035) | (p=005) | (p=005) | (p=0.05) | (p=005)

Note: p<0.05 — the correlation is statistically significant
DISCUSSION

The effect of concomitant hypertension on the clinical
manifestation of NAFLD has been determined in various
studies. AmpueroJ. etal. showedthat HT wasindependently
linked to significant fibrosis in patients with NAFLD (23).
The possibility of the two-way relationship between these
diseases remains under study. Prospective cohort study of
Liu P. et.al. also showed bidirectional association between
NAFLD and hypertension was found (24).

The study of Ma J. showed that NAFLD is associated
with increased odds of incident HT and patients with
hypertension at baseline had higher odds of NAFLD
development (25). According to Aneni E. C. et al. study
results more prevalent NAFLD may occur early in the
development of HT, even in conditions of the absence
of other metabolic risk factors. Authors concluded that
controlling blood pressure levels among even non-obese
hypertensive patients may be important in preventing or
limiting NAFLD (26).

In different studies high hs-CRP values was found in
hypertensive patients and it was considered as an
independent risk factor for HT. Authors concluded that this
biomarker can aggravate hypertension by participating
in local and systemic inflammatory responses (27).
Significant differences in the CRP level obtained during

the examination of patients with comorbid and isolated
NAFLD course also confirm this statement.Summary from
19 prospective studies by Lonardo A. at al. suggest that HT
can lead to differences in NAFLD course and condition the
rapid deterioration of fatty liver patients and combination
of this pathologies could be a precursor of the metabolic
syndrome (28).

Various studies suggest that kallistatin concentrations vary
in different chronic liver diseases, which may be associated
with decreased hepatic protein secretion activity (4). Cheng
Z. et al. found a significantly lower content of kallistatin in
patients with liver fibrosis (29). Halla M. et al. proved that
even a single determination of the biomarker level allows
to detect patients in the initial liver fibrosis stages with a
sensitivity of 96,7% and a specificity of 50% (7).

Frihbeck, G. et al. proved that kallistatin has a potential
protective role in the obesity development in NAFLD (30).
In our study, significant changes in kallistatin levels with
weight gain in NAFLD patients with and without HT were
detected. This may indicate the importance of the protein
in protecting against metabolic changes in adipose tissue
in NAFLD, but these findings require further investigation.

Another important issue is the kallistatin role in the
cardiovascular diseases. The hypertension development
is associated with activity of the kallikrein-kinin system
decrease. Studies show that endogenous kallistatin
is a protective agent against vascular oxidative stress,
inflammation and fibrosis in animal hypertension models
(31). The results of our study showed that kallistatin levels
are significantly lower in patients with NAFLD and HT than
in isolated NAFLD patients (p<0,001).

However, literature data indicate a relatively low sensitivity
and specificity of kallistatin as an isolated indicator of liver
parenchyma changes (21). Thus, it is necessary to consider
the possibility of combining the kallistatin determination
with other non-invasive NAFLD tests.

Our study showed that the level of anti-inflammatory
cytokines (interleukin-10) in patients with isolated
NAFLD was significantly higher than in patients with a
combination of NAFLD and HT, and in the control group
the anti-inflammatory activity was significantly higher
than in patients with NAFLD. Meanwhile, the level of IL-18
in patients with concomitant pathology of NAFLD on the
background of HT significantly exceeded the corresponding
value in the group with isolated NAFLD, and in general the
level of inflammatory marker in patients of the main group
and the comparison group exceeded control values.

These results confirm the findings of Nelson J. and other
authors that proinflammatory cytokines, such as IL-16, are
elevated in nonalcoholic steatohepatitis (32). Statistically
significant differences were found between kallistatin and
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IL-1B levels in patients with NAFLD on the background
of HT depending on the stage of hypertension. We also
obtained data indicating the effect of the progression of
hypertension on the proinflammatory activity of IL-1f,
as well as a significant inverse dependence of the anti-
inflammatory activity of calistatin on blood pressure. These
results indicate a deepening of pro-inflammatory and anti-
inflammatory deviations in patients with comorbid NAFLD
in the transition to more severe stages of HT and with an
increase in BP grade. Also noteworthy was the fact that
a significant decrease in the anti-inflammatory activity of
kallistatin with increasing BMI was observed in all patients
with NAFLD, and an increase in the effect of interleukins on
the course of NAFLD with increased BMI was determined
only under the additional influence of HT.

The lack of a clear significant relationships between IL-10
and clinical and laboratory parameters of the examined
patients partially confirms the opinion of the authors that
this cytokine has different effects. Thus, Saraiva M. and co-
authors claim that its antifibrotic activity is detected only
at the beginning of the disease, and with the progression
of NAFLD the cytokine may even stimulate irreversible
changes in the liver parenchyma (33).

Therefore, it is important to measure the levels of these
biomarkers in combination to diagnose the severity of
NAFLD more accurately and to determine the effect of
hypertension on the course of NAFLD.

CONCLUSIONS

The course of both isolated NAFLD and comorbidity
NAFLD with HT was accompanied by significant changes
of kallistatin, IL-10 and IL-1f levels, which confirmed the
pathophysiological role of chronic low-grade systemic
inflammation in NAFLD. The combination of NAFLD and HT
led to a significant increase in the severity of deviations in
these indicators, which makes it possible to consider HT as
a trigger factor of NAFLD progression.

Higher HT stage and BP grade, increased BMI and high CRP
levels are associated with significantly more pronounced
deviations of these indicators and should be considered
as additional factors of NAFLD progression in patients with
HT.

The obtained data provide the possibility to consider the
kallistatin, IL-10 and IL-1B as biomarkers of NAFLD severity
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OZET

Periton tUberkilozu tim asit sebepleri arasinda %2
oraninda gorulmektedir. Periton tuberkilozu en sik primer
akciger tuberkulozunun hematojen yolla yayilmasina bagli
olusmasina ragmen komsu organlardan direkt yayilimla
veya miliyer yayilimla da gelisebilmektedir. Son zamanlarda
bircok tanisal test cikmasinaragmen hala tani konulmasinda
zorluklar yasanilabilmektedir. Bu bildiride asit ile basvuran
bir tiberkiloz peritonit olgusu sunulmustur.

Anahtar kelimeler: Asit, periton, tiberkiloz

SUMMARY

Peritoneal tuberculosis is seen in 2% of all acid causes.
Although peritoneal tuberculosis is mostly caused
by hematogenous spread from primary pulmonary
tuberculosis,itcandevelopdirectlyfromneighboringorgans
or by miliary spread. Although many diagnostic tests have
been made recently, difficulties can still be experienced in
diagnosis. In this report, a case of tuberculous peritonitis
presenting with ascites is presented.

Keywords: Acid, peritoneum, tuberculosis
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TUberkiloz, gelismekte olan ve gelismemis ulkelerde
halen dnemli bir saglik problemi olarak devam etmektedir
(1). Tuberkiloz peritonitin tim asit sebepleri arasinda
sadece %2 gibi az bir kismini olusturdugu bildirilmistir (2).
Tum tUberkiloz gesitleri arasinda ise periton tiberkilozu
insidansi %0,1 ile %0,7 arasindadir (3). Tuberkiloz peritonit
genellikle aktif pulmoner tiberkilozdan hematojen
yayllma ile gelisir, ama bir odaktan komsuluk yoluyla ve
lenfahematojen yayilma seklinde de gelisebilir (4).

OLGU

laydirolankarinsisligisikayetiile basvuran 54 yasinda erkek
hastanin muayenesinde batinda serbest sivi ve hassasiyet
saptanmasi Uzerine hasta asit etiyoloji arastirilmak Uzere
yatirildi. Anamnez alindig§inda hastanin 1 aydir karninda
sislik gelistigi ve gittikge arttigi, 1 yildan fazladir kilo kaybi
ve gece terlemelerinin oldugu &grenildi. Ozge¢misinde
hastanin bir yil dnce boyunda kitle nedeniyle opere oldugu
Ogrenildi. Fizik muayenede hastanin genel durumu iyi,
bilinci acik, oryante ve koopere idi. Atesi 36,8 °C, nabzi 80/
dk, kan basinci 110/70 mm-Hg, solunum hizi 14/dk idi. Batin
muayenesinde asit ile uyumlu bulgular ve hafif hassasiyet
var idi. Solunum sistemi muayenesinde patolojik bulguya
rastlanmadi. Hastanin batin ultrasonografisinde (USG)
karaciger ve dalak boyutlari normal, batinda yaygin serbest
sivi izlendi. Hastanin tetkiklerinde hemoglobin: 11.8 g/dI
(normal: 12-18 g/dl), platelet 540000/ml (normal: 142000/
ml-424000/ml), C reaktif protein (CRP): 10,7 mg/dl (normal:
0-0,5 mg/dl), eritrosit sedimantasyon hizi (ESR) 32 mm/h
idi. Diger tetkikleri normal, viral serolojisi negatifti. Hastaya
yapilan tanisal parasentez sonucunda, asit sivisinda glukoz
78 mg/dl, albumin 2.6 g/dl, total protein 4,8 g/dl, LDH 221
U/L, beyaz kire 5000/ml, SAAG: 0.6 saptandi. Non-portal
vasifta asit gbzlendigi icin asit mayiden drnekleme yapildi.
Adenozin deaminaz (ADA), aside rezistans boyama (ARB),
tlberklloz basili polimeraz zincir reaksiyonu (PCR), asit
mayi sitolojisi ve tlberklloz basili igin kultir gonderildi.
ADA, ARB ve PCR negatif geldi, kiltlirde Greme yoktu.
Tam karin bilgisayarli tomografisinde (BT) karinda masif
asit, omentumda infiltrasyon, kalinlagsma ve heterojenite
mevcuttu ve bu gériinim tuberkiloz peritonit ile uyumlu
olarak degerlendirildi. (Sekil 1)

Hastada eslik eden pulmoner tiberkiloz olabilir mi diye
akciger direk grafisi cekildi ve balgam ARB gdnderildi.
Direk grafide patolojik bir lezyon yoktu ve balgam ARB
negatif geldi. Hastaya tanisal laparoskopik periton biyopsisi
yapilmasi amaciyla genel cerrahi klinigine danisildi.
Hastaya 1 yil 6nce submandibuler ve supraklavikuler lenf
nodlarindan tru-cut biyopsi yapildigi ve patoloji sonucunun
kazebz granilamatoz inflamasyon geldigi ve hastanin daha
sonra doktora bagvurmadigi ve herhangi bir tedavi almadigi
Ogrenildi. Hastanin patoloji raporlarina ulasildi. Hastanin
lenf nodlarindan yapilan biyopside kazeifiye grantlomatdz

enflamasyon saptanmasi, batin BT'de periton tiberkulozu
ile uyumlu gérinim saptanmasi nedeni ile hastaya periton
tUberkillozu tanisi konularak izoniazid 300mg tablet 1x1,
rifampisin 300 mg tablet 1x2, etambutol 500 mg tablet
1x3, pirazinamid 500 mg tablet 1x4 seklinde 2 ay sure ile
tedavi uygulandi. Sonrasinda izoniazid ve rifampisin ayni
dozlarda 4 ay daha devam edildi. Hasta 2 hafta sonra ve
ayda bir kontrole c¢agrildi. Hasta tedavinin birinci, ikinci
ve dordincl ayinda kontrole geldi. Kontrollerde hasta
gece terlemelerinin olmadigini, kilo almakta oldugunu,
karnindaki sisligin gectigini soyledi. Hastada bakilan

laboratuvar degerleri normal bulundu, gekilen abdomen
USG'lerde asit veya baska bir patolojik bulgu izlenmedi.

Sekil 1. Tuberklloz peritonite bagl masif asitle beraber peritonda
kalinlasma ve omentumda difftiz tutulum

TARTISMA

Asit, peritoneal kavitede anormal sivi  birikimidir.
Hastaneye ilk kez asit ile bagvuran bir hastada parasentez
ile  biyokimyasal mikrobiyolojik ve sitolojik inceleme
yapilmalidir. Asit sivisinin biyokimyasal incelemesi ile serum
ve asit albUmin konsantrasyonlari arasindaki fark (SAAG) >
1,1 g/dl olanlar portal asit olarak degerlendirilirken <1,1
g/dl olanlar non-portal asit olarak degerlendirilmektedir.
Turkiye'de 58 hasta ile yapilan bir ¢alismada hastalarin
%77,5 unda portal tipte asit gorilurken, %22,5 unda non-
portal tipte asit gorllmusttr. Bu hastalarda 18 karaciger
sirozu tespit edilirken hastalarin sadece 2 tanesinde
tlberkiloz peritonit fark edilmistir (1). Yine Turkiye'de
Sanhurfa yoresinde yapilan daha genis bir calismada asit ile
basvuran 142 hasta incelenmis, bunlarin 114’inde (%80)
portal tipte asit saptanirken 28’inde (%20) ise non-portal
tipte asit saptanmistir. Non-portal tipte asit saptanan
hastalarin 5’inde (tim hastalarin %3’0, non-portal asitlerin
%18'i) tuberklloz peritonit tespit edilmistir (2). Asit
etiyolojisiagisindan farkli Glkelerde yapilan birgok calismada
asit etiyolojisinde en sik sebep karaciger sirozu iken
maligniteler ve konjestif kalp yetmezligi azimsanmayacak
paydaya sahiptir (1). Tuberkiloz peritonit sikligi gegmise
gbre azalmasina ragmen gelismemis ve gelismekte olan
tlkelerde nispeten halen sik gorilmektedir (1).
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Periton tlberkllozu olan bir hastada semptomlar yasa ve
ek hastaliklara bagli olarak farklliklar gosterebilmektedir.
Hastalarda en sik asit (%93) ve karin agrisi (%73)
gorulirken hastalarin yarisindan fazlasinda gece terlemesi,
kilo kaybi ve subklinik ates gozlenmektedir (5). Bizim
olgumuzda da hastaneye gelis sikayeti asite sekonder
olarak karinda sisliktir ve ek olarak gece terlemeleri ve kilo
kaybi mevcuttu. Hastalarda daha az siklikla ishal, kabizlik,
hepatomegali ve splenomegali gozlenebilmektedir.
Hastalarin laboratuvar degerlendirmelerinde bulgular
non-spesifik olup, tanisal degerleri distk olup; olgumuzda
oldugu gibi kronik hastalik anemisi, trombositoz ve CRP
yuksekligi siklikla gordlur. Lokosit sayisi genelde normaldir.
ESR hemen daima artmistir, fakat vakalarin vyaklagik
yarisinda 60 mm/h’yi asmaz (6). Asit sivisinda bakilan
|6kosit sayisi, glukoz ve LDH tanisal olarak gtvenilir degildir.
Asit sivisinda bakilan total protein siroz eslik etmedigi
strece hastalarin timunde 2,5 g/dI'nin Ustindedir (3).
SAAG’nin tanisal degeri daha fazladir ve siroz eslik etmedigi
slrece tim hastalarda 1,1 g/dI'nin altindadir. Bize bu
olguda tlberkiloz peritoniti distndirten en 6nemli
laboratuvar bulgularindan biri asit mayi 6rneklemesinin
non-portal vasifta olmasidir. ARB boyamanin vakalarin
sadece %3’lnde tiberkuloz basillerini gdsterdigi, asit mayi
kiltarinin ise hastalarin sadece %35’inde pozitif oldugu
bildirilmistir (3). Asit sivisinda bakilan ADA %90 spesifite ve
sensiviteye sahiptir. 264 hastayi iceren 12 ¢alismanin yer
aldig1 bir meta-analiz, ADA seviyelerinin 36 ila 40 U/L cut-of
degeri kullanarak yiksek duyarlilik ve 6zgullige (sirasiyla
ylzde 100 ve 97) sahip oldugunu; optimal cut-off degerinin
39 U/L oldugunu gostermistir (7). Asit sivisinda bakilan
tlberklloz PCR'nin ARB pozitifse %95 sensitiviteye sahip
oldugu, ARB negatifken sensitivitenin %48 e kadar disuk
oldugu saptanmis ve bundan dolayi testin guvenilirligi az
olarak degerlendirilmistir (3).

Hastalarin USG’sinde serbest asit gdzlenir ve ayrica gok
sayida, ince, hareketli fibrin bantlari, asit iginde ¢okelti
seklinde debris, septasyon ve ortasinda hipoekoik alan
bulunan lenfadenopati gbzlenebilir (8). Asidik septasyonun
peritonitis karsinomatozisde de gorulebilecegi
unutulmamalidir. BT periton tuberkilozu tanisi igin en
faydali gorinttleme yodntemidir. BT'de peritonda difflz
regller kalinlasma olmasiyla beraber, mezenter ve barsak
duvarinda da kalinlasma olmasi kuvvetle tuberkiloz
peritoniti disindardr (9). Bizim olgumuzda da tanimizi
destekleyen en oOnemli radyolojik bulgu peritonda
tespit edilen diffiz irregller kalinlasmadir. Hastalarda
gorintlileme veya laparoskopi esli§inde yapilan periton
biyopsisi ile kazeéz grantlamatdz inflamasyon gorilmesi
veya laparoskopi de direkt olarak tlberkiloz peritonite
ait bulgularin gozlenmesi %95 oraninda tani koydurur.
402 hastayl iceren bir sistematik derlemede, periton
tlberkllozu tanisi koymada laparoskopik incelemenin
duyarhlhigr ve 6zgllligi sirayla %93 ve 98'di (10). Tanida
gecikme durumunda tuberkiloz peritonitin = yikicl
sonuglari  olabileceginden,  &zellikle  agiklanamayan

asiti olan hastalarda zaman kaybetmeden laparoskopik
inceleme yapmak, tedavide yasanan zorluklar da goz
onine alindiginda oldukga 6nemlidir (11). Bizim 6nemli
bir eksikligimiz tani icin hastaya laparoskopik biyopsi
yapmamamizdir.

Sonug olarak, tlberkiloz peritonitte birgok tanisal test
kullanilabilmesine ragmen testler pozitif geldiginde tani
koymada zorluk yasanmazken testler negatif geldiginde
ise maalesef tuberklloz peritonit dislanamamaktadir.
Bizim olgumuzda ise hastada ARB, ADA ve tlberkiloz
PCR negatif gelmesine ragmen tuberkiloz peritonit
ile uyumlu goruntileme ve hastanin yakin gecmiste
tedavi edilmemis tlberkiloz lenfadenit dykist olmasi,
tlberkiloz peritoniti destekleyici bulgular olarak mevcuttu.
Hastanin tUberkiloz tedavisi ile asit mayisinin tamamen
kaybolmasi ve semptomlarinin  tamamen dizelmesi
tanimizin dogrulugunu gostermektedir. Bu olgu bize sunu
gostermektedir; batinda asit mayi saptanan hastalarin
etiyolojisinde, 06zellikle dogu ve glneydogu Anadolu
bolgelerinde tiberkiloz ayrici tanida mutlaka akilda
tutulmalidir.rkiloz ayrici tanida mutlaka akilda tutulmalidir.

Dipnot: Olguda sundugumuz hastadan bilgilendirilmis
yazilionam alinmustir.
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OzZET

Saglkl ve kaliteli bir yasami olumsuz etkileyen risk
faktorlerinin basinda sedanter davranis/ sedanter yasam
gelmektedir. Saglgl tehdit eden bir diger risk faktori
de biligsel bozukluklardir. Bu islev bozukluklari kisilerin
hayatinda sik¢a rastlanan demans, alzheimer, hafif kognitif
bozukluk olarak kendini gdsterebilir. Dlinyada ve Ulkemizde
bilissel bozuklugu olan kisilerin sayisinin artmasi ile bu
iki kavrami birlikte incelemek olduk¢a dnem kazanmistr.
Yiksek sedanter davranis seviyeleri, ozellikle yaslilarda,
genel bilissel islevlerin azalmasi ve bilissel zayiflama ile
iliskilidir. Durum tespiti icin gerceklestirilen ndropsikolojik
degerlendirmeler, test edilen dlslnce alanina gore
kategorize edilebilir. Bualanlar, buttincil bilis (6rnegin, Mini-
Zihinsel Durum Muayenesi), konsantrasyon (bilgiyi hizl bir
sekilde isleme yetenegi), yuritme islevi (hedefe yonelik
baslatma ve izlemeden sorumlu bilissel mekanizmalar
toplulugu), bellek (hedefe yonelik davranislari depolama
ve geri getirme yetenegi) ve calisma bellegi (karsilasilan
bilgilerin kisa streli manipilasyonu) olarak ifade edilebilir.
Depresyon, alkol tiketimi, sigara icme aliskanligi, sosyal
mesafe, meslek, uyku bozuklugu ve hastalik dykisu gibi
faktorler sedanter davranisi ortaya cikarabili. Tum bu
faktorler bilissel bozulmaya yol agmaktadir. Mevcut kanitlar,
bilissel islevin sedanter aktivite ile iliskili oldugunu gosterse
de bu iliskinin boyutu hala belirsizligini korumaktadir.

Anahtar kelimeler: Bilissel fonksiyon, bilissel performans,
sedanter davranis

iletisim: Dursun Alper Yilmaz
Agri Ibrahim Cecen Universitesi. Saglik Yuksekokulu, Agri, Turkiye
e-mail: dayilmaz@agri.edu.tr

SUMMARY

Sedentary behavior/ sedentary life is one of the risk
factors that negatively affect a healthy and high-quality
life. Another health-threatening risk factor is cognitive
impairment. These dysfunctions can manifest as dementia,
alzheimer's, mild cognitive impairment that are common in
people's lives. With the increase in the number of people
with cognitive impairment in the world and in our country,
it has become very important to study these two concepts
together. High levels of sedentary behavior are associated
with decreased overall cognitive function and cognitive
attenuation, especially in the elderly. Neuropsychological
assessments performed for due diligence can be
categorized according to the field of thought being tested.
These areas include holistic cognition (e.g, the Mini-Mental
State Examination), concentration (ability to process
information quickly), executive function (a collection
of cognitive mechanisms responsible for goal-directed
initiation and monitoring), memory (ability to store and
retrieve goal-directed behaviors) and working memory
(short-term manipulation of encountered information).
Factors such as depression, alcohol consumption, smoking
habit, social distance, occupation, sleep disorder and
history of illness may reveal sedentary behavior. All these
factors lead to cognitive impairment. Although current
evidence shows that cognitive function is associated with
sedentary activity, the extent of this relationship remains
unclear.

Keywords: Cognitive function, cognitive performance,
sedentary behavior
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Sedanterlik Tanimi

insan bedeni sedanter bir yasam tarzina sahip olacak
sekilde olusmamistir. Yine de, kalori ve kaynaklar agisindan
zengin gidalar, modern dinya aliskanhgl ve kesifleri,
ilkel yasam tarzini terk etmemizi saglamis ve gunlik
yasamda sedanter aktivite ile ilgili davranis sorunlarini
yasa bakilmaksizin artirmistir.  Sedanterlik, oturma,
yatma veya uzanma pozisyonundayken, <1,5 veya daha
az metabolik esdeger dakika (MET) enerji harcamasi
ile karakterize, uyanik haldeki herhangi bir eylem veya
islem olarak tanimlanabilir. Sedanter kelimesi Latince
(sedere) (oturmak) kelimesinden turetilmistir. Sedanterlik
kavrami, yillar icinde cesitli yontemlere gore farkl sekilde
siniflandirilmistir. Son vyillardaise sedanterlik kavramidaha
¢ok yaygin olan bir posturle iliskili enerji harcanimina
odaklanmaktadir (1). Sedanter davranislar; bir sandalyede,
koltukta veya arabada sabit oturma, televizyon izleme gibi
1,0-2,5 arasinda degisen MET degerleriyle ifade edilmistir.
Ayakta durmak, ¢imi sulamak veya bahge sulamak gibi
1,5 MET degerindeki aktiviteler ise, dik durus nedeniyle
sedanter olarak tanimlanmamustir.

Bu sebeple, ozbildirim anketlerinde, MET degerleri 4,5'e
kadar gikabilen bilgisayar, cep telefonu, oyun konsolu vb.
cihazlar aracihgiyla cevrimigi oyun oynamak sedanter
aktivite olarak siniflandiriimaktadir (2). Bu nedenle, <
1,5 metabolik esdeger dakika sedanter esiginin etkinligi
tartisiimaya devam etmektedir. S6z konusu tanim,
yalnizca enerji harcamasi agisindan sedanter davranislari
tanimlamada durusun énemini temel almaktadir. Sedanter
aktivite icin 1,5 MET egsiklerinin kullanilabilirligi tam olarak
anlasiimis degildir. Bu deger, sedanter davranisi bir yasam
tarzi olarak ortaya gikarmada yeterince ylksek olmayabilir
(3). Ote yandan, DSO kilavuzlarinda fiziksel aktivite tanimi
ve tavsiyesi, saglikli yetiskinlerin hafta boyunca en az 150
dakika orta yogunlukta aerobik fiziksel aktivite/ hafta
boyunca en az 75 dakika siddetli yogunlukta aerobik fiziksel
aktivite veya hem orta yogunluk hem siddetli yogunlukta
yapilan aktivitenin esdeger bir kombinasyonunu icermesi
gerektigini belirtmektedir (4). Aerobik egzersiz en az 10
dakika stren periyotlarda yapilmalidir. Sedanter davranis
fiziksel aktivitenin tersi olsa da, kisinin orta ila glgli fiziksel
aktivite yapmadigi fiziksel inaktiflik kavrami, sedanterlik
tanimindan farkhliklar igerir.

Programlanmis yasam; uzun sireli oturma, konsantrasyon
ve kas aktivitelerine katilim iceren aktivitelerden
olusmaktadir. Sedanter yasam tarzinda, bir ofiste uzun
siire oturmayi iceren is ve meslekleri olan kisiler esas risk
grubunu olustururlar. ABD’de ulusal capta (2001-2016)
yapilan bir arastirma, giinde en az 2 saat televizyon/video
izleyen adodlesanlar ve yetiskinler arasinda ortalama toplam
oturma suresinin genellikle yuksek kaldigini ve oturarak
gegcirilen sdrenin, bos zamanlarda istikrarli bir sekilde

arttigini géstermektedir (5). Uzun sireli sedanterlikte
artis; bireysel cabalar olmadikga ve fiziksel aktivitenin
onemi anlasiimadikga; zihin, beden ve saglikta sessiz, fark
edilmeyen deformasyonlar olusturmaya devam edecektir.

Sedanter Davranis ve Genel Saghk

icerisinde bulundugumuz "Teknoloji Cagl" ile sedanter
gecirilen zamanin arttgl bildiriimektedir (6). Sedanter
davranisin artmasiyla tim yas araliklarinda saglik tzerinde
olumsuz etkiler gozlenebilir. Ozellikle adélesan dénemde
ve alkol kullanimi sirasinda, fiziksel aktivitedeki disus
ve sedanter davranistaki artis daha sik hale gelmektedir.
Galisma sonuglari, bos zaman aktivitelerinin ergenler
arasinda gunlik sigara icimi, alkol ve tatun kullanimi
ile iliskili oldugunu gostermektedir (7). Amerikan Kalp
Dernegi; sedanter davranisin, koroner arter hastalig olan
ile iliskili oldugunu bildirmistir (8). Ayrica tehdit, Tip 2
Diyabet gibi saglikla iliskili diger riskleri de kapsamaktadir
(9). Toplumda yeterli fiziksel eforun olmamasi, sedanter
gecirilen zamanin artmasi ve ginlik yasamda karsilagilan
cok sayida psiko-duygusal stres; Tip 2 Diabetes Mellitus,
Metabolik Sendrom, Alkolstz Yagli Karaciger Hastalg,
bazi kanser tdrleri, kardiyovaskiler hastaliklar ve
Alzheimer hastaligl prevelansini artirmaktadir (10). Hayvan
calismalari, fiziksel aktivitenin ndroplastisiteyi, bilissel islev
ve 6grenme yapisini uyardigini géstermektedir (11).

ilging olarak bazi sedanter davranislar, yapilan galismalarda
yalnizca olumsuz zihinsel saglikla iliskilendirilmistir. Bu
ilgilesimlerin, meydana geldikleri ortamdaki zit sosyal
cevreler tarafindan ydnlendirilmeleri muhtemeldir. Bilis
Gzerindeki, farkli etki ve sedanter davranis mekanizmalari
ise henlz arastinlmamistir. Yapilan son Meta-analiz
calismasli, yetiskinler arasindaki sedanter aktivitenin
depresyon riski ile baglantili oldugunu gostermektedir (12).

Sedanter Davranis ve Bilissel Fonksiyon

Sekiz biligsel yetenek (1) Strekli Dikkat (2) Tepki Engelleme
(3) Bilgi isleme Hizi (4) Bilissel Cok Yénlilik, Kontrol (5)
Ayni Anda Coklu Dikkat, (6) Calisma Bellegi (7) Kategori
Gelisimi ve (8) Orintl Tanima seklinde ifade edilebilir.
Bilisin islevsizligi ise (beyin sisi olarak da bilinir), dustince,
hatirlama ve akil ylrtutme gibi entelektiel islevlerin blyuk
kisminin gunlik isleyise mudahil olamayisidir. Biligsel
bozuklugu olan hastalar; sézel bellek, temel aritmetik ve
dikkat ile ilgili gtclukler yasarlar. Yaygin bilissel bozukluklara
demans, gelisimsel vyetersizlikler, motor fonksiyon
bozukluklari, amnezi ve madde kaynakli bilissel bozukluklar
ornek verilebilir. Depresyon, alkol tiketimi, sigara icme
aliskanhgl, sosyal mesafe, meslek, uyku bozuklugu, hastalik
oyklsU gibi faktorlerle birlikte sedanter davranis ortaya
ctkabilir ve nihayetinde biligsel bozulmaya yol agabilir (13)
(Sekil 1).
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Sekil 1. Sedanter davranis ile bilissel fonksiyonda azalmaya sebep olan faktorler

Biligsel islev bozuklugu klinik sonuglarin dnemli bir belirleyicisidir, ancak tespit edilmesi zor ve sinsi ilerleyen bir hastaliktir.
Bilissel bozulma, yaslilarin bagimsizligi ve yasam kalitesinde 6nemli guiglukler olusturur. Ayrica; hafiza kaybi, kafa karisikhg,
kisilik degisiklikleri, s6zIU veya yazili konusma guglukleri, uzamsal yonelim ve diger glnlik aktivitelerle kendini gosteren
demansin temelini olusturur. Global hastalik yikid demansa neden olan bilissel bir bozukluktur (14). Erken kanitlar, bilissel
islevin sedanter aktivite ile iliskili oldugunu gosterse de, bu iliskinin boyutu hala belirsizligini korumaktadir.

KLiNiK VE ARASTIRMA ETKILERi

Tablo 1. Bilissel fonksiyonda azalma ve sedanter aktivite iliskisi Gzerine yapilan galismalar

Sz

0lgu

Bulgular

1

10 is yerinde 1120 calsamn ketihmylz fiziksel
aktivite we ginldk davranslar raporlzanmistir.

I5 turd, sedanter devranista Snemli
degisikliklere sebep almzktadir.
Bulzulzr Szel sektord (Gzellikle sabs ve
misteri hizmetleri endustrilerini] hedef
alam zcil mudahals ihthaom
desteklermekiedir (15]).

TV izleyen katlmaolar [dzkika/giin) ve bireysel
bildirilen sedanter sktivite (dakika/gan]
raporlanmistir.

sdzcik gruplanmin yavas hatoidanmass,
biligz2l islavin zzalmas il2 kelimelerin
ve sizel akbicihdin diismesi sedanter
davramisla iliskili bulunrmustur (18}

[¥ashlzr icin Toplum Saghg) Aktivite Programi)
CHaMPE Anketi kullamlzrak katilimclznn (yash
yetiskinler] ve 40 farkl aktivitenin haftalk sikhi
birzysel bildiryle raporlanmstir.

sedanter mesgalenin Diligsel
performans dzerinde alurmsuz etkisi
oldugu tespit edilmistir, ek sedanter
davramis arastirmalanna iktiyag vardir
[17).

Kztilimcilarin, Paffenkbarger anketi kullanilarak
giinde kag sast octurduklzan, yathklan ve
wyuduklzn kaydedilmistir,

Fiziksel aktivite, dikkati dogrudan
etkileyebilme ve sosyal aglan blyiterek
dolayh clarak depresyonu azaltakilme
potansiyeling sahiptir. Yash insanlarda

bilizz=l isleyisi gelistinir {13].

sedanter davramizin, gliseminin zawf kontrold ve
Glim riski dzerindeki rold incelemmistir.

Fiziksel sktiviteyi arbng sedanter
davramizl azaltmak bilissel gerilemeyi
azaltabilir {15].

sedanter davramizin, yetiskin yasam saresi
Uzerindeki etkisini ve bilistzki ilgili g=lismeleri
degerlendirmek icin sistematik bir calisma
yapilmistr.

sedanter aktivite, disuk bilissel ciku ile
iliskilidir. emanszin nedeni olup
olmadi ve bununlz iliskili riskler
bilinmemektedir {20].
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Calismalar (Tablo 1), sedanter davranis ve bilissel
performans ile hala net bir iliski olmadigini gdstermektedir.
Ote vyandan mevcut kanitlar, sedanter davranisin
bilissel islevle olumsuz bir sekilde baglantili oldugunu
gostermektedir. Sedanter aktivite ve biligssel performans
karmagsiktir ve buylk o6lgiide maruziyet degiskenine ve
degerlendirilme kriterlerine baghdir.

Sedanter Davranigin Degerlendirilmesi

Meslege dayall sedanter davranislari glvenilir bir sekilde
tespit edebilmek ve gegerli bir sekilde test etmek
bir hayli zordur. Uluslararasi Fiziksel Aktivite Anketi,
Sedanter Davranis Anketi, Cocuk Sedanter Aktivite Anketi;
sedanter davranisi degerlendirmede bireylerin kendi
kendilerini raporlamasini saglayabilen bir kisim anketlerdir
(21). Katilimcilarin  bilgileri  kesin olmayan olasiliklar
icerdiginden, bulgularin yanli oldugu varsayilabilir. Bir
kisinin fiziksel aktivitesini 6lgmenin dogrudan yontemi
ise kalp atis hizi ve adim sayar monitorleri araciligiyla
gerceklesmektedir. Sedanter aktivite ile iliskili degiskenleri
olemek igin ivmedlcer, pedometre, kalp atis hizi takibi ve
dolayli kalorimetre araciligiyla dijital teknolojinin kullanimi
yapilabilmektedir (22). Cep telefonu uygulamalari ve
giyilebilir teknoloji (giyilebilir cihazlar) araciligiyla fiziksel
aktivite ve sedanter davranis takibinin iyilestirilmesi bu
konuda olumlu bir etkiye sahiptir. Dogru verilerin elde
edilmesinde dijital giyilebilir cihazlarin ve teknolojilerin
standardizasyonu 6nemli bir rol oynamaktadir (23).
GUn iginde 1 saatlik aralklarla surekli uyari veren
sedanter sensorlere sahip akilli saatler ve akilli telefonlar,
insanlarin teknolojik ve elektronik cihazlar araciligiyla
duragan/sedanter bir konumdan ayaga veya herhangi bir
konuma tasinmasina yardimci olmaktadir. Uluslararasi
Fiziksel Aktivite Kilavuzlarinin kesinlikle takip edilmesi
gerekmektedir. Bu ilkenin sosyal medya platformlarinda
hatirlatilmasi, sedanter davraniglarin azaltilmasi, zihinsel
ve fiziksel saglik risklerinin 6nline gecilmesine yardimci
olacaktir. Sirketler, devlet kurumlari ve okullar fiziksel
aktivite ve grup odakli aktivite programina dnculik etmeli
ve uygulamalidir. Bireyin kendi kendine yaptigi kisisel saglik
ve yasam tarzi izlenimi, sedanter aktivitenin dogrudan
veya dolayli olarak saglik Gzerindeki olumsuz etkilerinden
kaginmada iyi bir mudahale, yaklasim ve ydnetim
etkinligi olacaktir. Bununla birlikte, sedanter davranisi
degerlendirmek igin kullanilan her dogrudan ve dolayli
yontemin glcld avantaj ve dezavantajlari bulunmaktadir.
Sedanter davranig; davranis terapileri, ¢ok duzeyli
mudahaleler ve postural farkindalik ile zayiflatilabilir ve
halk sagligi politikalariyla tesvik edilebilir (24).

Bilissel Fonksiyonun Degerlendirilmesi

Bilissel islev; dikkat, hafiza, dil veya ydrutlcU islev gibi
genel sireclerle ifade edilmektedir. No6ropsikolojik
degerlendirmeler, test edilen dustnce alanina gore
kategorize edilebilir (25). Frontal lob, temporal lob,

paryetal lob, hipokampus veya diger yapilar gibi farkl beyin
bolgelerinde yapilan uygulamalar genel olarak lezyona
dayanmaktadir. Bu alanlar, Kiresel bilis (6rnegin, Mini-
Zihinsel Durum Muayenesi), konsantrasyon (bilgiyi hizli bir
sekilde isleme yetenegi), yuritme islevi (hedefe yonelik
baslatma ve izlemeden sorumlu bilissel mekanizmalar
toplulugu), bellek (hedefe yonelik davranislari depolama
ve geri getirme) ve calisma bellegi (karsilasilan bilgilerin
kisa sureli manipilasyonu) gibi dustnalebilir.  Klinik
ve uygulamada Bilissel engelliligi degerlendirmek igin
yaygin olarak kullanilan ydéntem Mini-Zihinsel Durum
Degerlendirmesi (MMSE) veya Folstein testidir. Bu testler
genellikle bilissel birengelive demansitaramakigin kullanihr
(26). Yonelim, dikkat, calisma bellegi, dil anlama ve gorsel-
motor becerileri lcen 30 puanlik bir anketten olusur. Mini-
Cog © minimum talimatla bilissel bozulmayi test etmek
icin kullanilan hizli, bilissel bir engellilik test aracidir (27).
Yasli bir yetiskinde etkili bir sekilde kullanilabilir. Genellikle
daha kapsamli degerlendirme gerektiren hastalar
siniflandirmaya yardimci olur. Ug maddeden olusan bir
hafiza hatirlama testi ve puanlanabilen bir saat gizim
testinden olusur. Birgok alt alana ve farkl degerlendirmeye
sahip olan bellek isleyisi, en karmasik ve ¢ok yonlu olan
biligsel alandir. Calisma bellegi, bilincin uyarlanabilir
kullanimi igin verileri tutma kapasitesidir. En standart
test, sayl dizisi testive geriye dogru sayi dizisi testidir.
Katihmcilardan sirayla artan sayida basamagi hatirlamalari
ve ayni mantikla ayrintilari ters sirada hatirlamalari istenir.
Calisan bellek depolama proseddrleri, verilerin uzun
sureli depolamaya ne kadar girip ¢iktigina baghdir. Bu
tlr bellek islemenin birka¢ bileseni mevcuttur. Bunlar,
bellek performansinin verimli olmasi igin gerekli bilgilerin
kodlanmasini, depolanmasini ve geri ¢agirmasini igerir.
Birgok farkli 6genin bu kodlama surecini kesintiye ugrattig
bilinmektedir. Hopkins Sézlii Ogrenme Testi (HVLT), Cali
California S6zIi Ogrenme Testi (CVLT) ve Rey Isitsel S6zli
Ogrenme Testi (RAVLT), calisma belleginde bilgilerin
derlenmesi ve depolanmasi icin kullanilir (28). Yonetici
bellegi genellikle sorunlari ¢dzmek ve gelecege yetkin bir
sekilde hazirlanmak icin verimli bir sekilde kullanilabilen
mantik ve problem ¢dzme yetenegi olarak adlandirilir.
Sizofreni, depresyon ve obsesif-kompulsif bozukluk (OKB)
gibi zihinsel bozukluklar ve Dikkat Eksikligi Hiperaktivite
Bozuklugu (DEHB) icin yuratictu bellegi ilgilendiren
problemlerin degerlendirilmesi amaciyla Wisconsin Kart
Esleme Testi (WCST) gibi klasik yonetici islev olglimleri
kullanilir (29). Dikkat, secim ve slrekli dikkat (uyaniklik)
olarak ikiye ayrilmaktadir. Hastalarin yanitini tahmin etmek
icin segici bir dikkat gorevi: global-yerel gorev veya ikili
gorev isleme kullanilir. Faydah Goris Alani (UFOV) testi,
merkezi ve cevresel uyaranlarin ayni anda algilanmasini
iceren cift gorevli dikkat igin kullaniimaktadir (30). Uygun
tanimlama ve ihmal hatalar ile endekslenen slrekli
performans testleri (CPT) gibi basit testler, sirekli dikkat
veya uyanikligl degerlendirmede kullanilirlar.
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Bilissel yetenek testi (CogAT) puan terminolojisi: (1)
Ham Puanlama-test sirasinda verilen dogru cevaplarin
sayisi degerlendirilir. (2) Alt Puanlar- Testin her bir alt
boéliminde bireyin; sayisal, sdzel ve soyut akil yuritmeyi
nasil yaptigl degerlendirilir. Alt puanlar tek basina sonug
niteligi taslyarak bir bilissel beceriyi yansitmaz. (3) Yuzdelik
Siralama- Burada puan, 6nceden test edilmis bir grup adaya
gore hesaplanmistir. Elde edilen puan ylzde bigiminde
gorlinecek ve ayni sinavdaki populasyonun yizde kaginin
testi yapan kisiden daha dislk puan aldigini gdsterecektir.
Ornegin, yizde 25'lik bir puan, standart bir kategoride
basvuran popilasyonun %25'inden fazlasini puanlamak
anlamina gelmektedir (4). Stanine Orani-Stanine dokuz

standart anlamina gelmektedir. Popller on puanlik 6lgek
yerine, puanlari dokuz puanhk bir Olcekte vyerlestirir.
Stanine igin puanlar 1 ile 9 arasinda degisir. Her bir stanine
bir grup yuzdelik derecesini temsil eder.

Sedanter Davranis ve Bilissel Performans

Halihazirda sedanter aktivitelerin degerlendirilmesi igin
cesitli anketler (formlar) bulunmaktadir. (Tablo 2)'de
sedanter davranisi degerlendirmede en sik kullanilan
anketler listelenmistir. Bu anketlerin bir kisminin Tirkge
gecerlilik ve glvenilirligi yapiimistir.

Tablo 2. Sedanter davranisi degerlendirmede en sik kullanilan anketler

e | anket Tammlama
1 Bouchard Fiziksal Aktivite Anketi | 3 gOnlik siirede, her gOnidinis dakikzlk o6 araliga
baliindigi, kendi kendine uygulanan bir ankettir.
Katilimcilar, her 15 dakikada bir gdrevi kodlamaldir.
Katiimeilardzn, uykudan (Kategori 1) yodun el emegine
[kategori 8] kadar 1'den 9'a kadar siralanan bir olgek
kullanmalan istenir {31).
] Onceki Gun Akt we sedanter Bu gdrismeci tabanh anket, gecmiste sedanter ve akiif
Aktivitenin Hatirlanmasi faaliyetlerde bulunan yetiskinler ve ergenler igin
yapillmstir (32].
3 Uluslarasi Fiziksel Aktivite Anketi | Bu anket, katibmoinin isyerinde, evde, ders sirasinda, is
1 el] yaparken, bos zamanlannda [televizyon izleyerek) ve bir
matorlu tagitta gegirdigi sireyi tahmin etmeaktedir [33).
4 Marshall Cturma Anketi Hafta igl we hafta sonunda oturarak gegirilen sireyi
degzrlandirir: 1) bir yere gidip gelirken, 2} istz, 3] TV
izlerken, 4) ev igi bilgisayar kullanirken ve 5) TV harig
bog zamani degerlendirirken seklinde siralzrir(34).
5 Isguici Oturma anketi Toplam sdre ve aturma sdresi igin is/ is dis glnleri
[Marshall'dan uyarlanmistir] inceleyen, alan odakh bir ankettir. Oturma sdresini (1)
konum degistirme ve seyzhat siresini; (2) istevken
gedirilen sireyl; {3) televizyon izlerken gecirilen siireyi:
{4} evde bilgisayar kullamim siresini ve (5) diger is dig
aktivitelerde gegirilen sireyi kapsar (35).
[ SIT-0 ve SIT-0, 7-gln anket, sedanter davramis kapsamina giren tipik
s=danter davraniglan test eder (35).
7 sedanter Davramis Anketi (S80) Hafta igl we hafta sonunda, dokuz adet aktiviteyi ayn
ayn gerceklestirmede harcanan sireyi Slcer (37).
B Adolesan Sedanter Aktivite cenclere yonelik olan bu anket, dijital ekranla gecirilen
Anket (A580) siire, okul {or. ew odevi], seyahat, kiltdr (ockuma, =
zanatlan vi.) ve sasyal (arkadaslarla dinlenmek vb.)
sedanter faaliyetlar hakkindz bilgi szglamaya yoneliktir
[2E).
El Hizl Degerlendirme Kullzrim Cisi | Biring basamak hastzlar arasinda gonlok yasam
Endeksi [RADM) tarzinin, sedanter zaman ve diisik fiziksel aktivite
dizeylerinin hizh degerendirilmasi ve kontrolini szglar
[z2).
10 | ‘rash Yetiskinlerin Sedanter ‘¥aghlarda ortak etkinliklers harcanan zamami Slgmeys
zamaninin Slglimi (MoSET) yardimen olur: TV izlermek, bilgisayar kullanmalk,
okumak, sosyallesmek, ulasim, hobiler ve toplam
zzdanterzaman kullzrumi degerlendirilir (40},
11 | vetigkinlerin Onceki Gln S2danter | Anket, bir Gnceki gin gerceklestirilen sedanter
Zamanimin Slglimi {PAST) aktiviteler hakkinda bilgi alan yedi adet maddeden
olusmaktadir {41).
12 | Lasa sedanter Davranis Anketi Hafta icl we hafta sonunda sedanter davranis hakkinda
bilgi veren faaliyetlerin bir listesini icermektedir (42).
13 | Mesleki Oturma ve Fiziksel Bu anket, is yerinde oturma ve fiziksel aktiviteye
Aktivite Anketi odaklanmaktadir (43).
14 | NISHTLY-WEEK-U Liszns grenciler icin hafta boyunca
[PaST'tan uyarlanmistir.] gergeklestirilensedanter ddnemileri toplamaktadir
[Hafta sonunu degerendirmez) (44).
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Klinik Yaklagim ve Tedavi

Bilissel Davranis Tedavisi: Bilissel davranisci terapi (BDT),
cesitli zihinsel saglik sorunlari yasayan bireyleri tedavi
etmede kullanilabilen bir tir konusma terapisidir. BDT,
her seyin nasil distndGgimuz (bilis), nasil hissettigimiz
(duygu) ve nasil davrandigimiz (davranis) ile iliskili oldugu
onciline dayanmaktadir. Bu yaklasima gore duygularimiz,
davraniglarimizi agikga belirlemektedir (45).

Epidemiyolojik kanitlar, 6zellestirilmis diyet programlarinin,
dlzenli egzersizin ve zihinsel aktivitenin, yastan bagimsiz
olarak bireylerde bilissel bozulma riskini azaltabilecegini
gostermistir. GUnlik meyve ve sebze tiketimi, demans
riskinde dususle iliskilendirilmektedir (46). Ayni sekilde
haftalik balik ve omega-3 bakimindan zengin yag asidi
tlketimi, demans riskinin azalmasiyla iliskilendirilmistir
(47). Yuksek duzeyde zeka, egitim duzeyinin artmasl,
mesleki kazanimda artis ve bos zaman etkinliklerine katilim,
bagimsiz olarak bilissel bozulma riskini en aza indirmektedir.
Egzersiz, bireylerin beyin yapilarinin yani sira yuriticl
islevleri, hafizalari ve dikkatleri dahil bireylerin bilissel
performanslarini artirmaktadir (48). Orta yogunlukta
fiziksel aktive, gelismis ¢alisma bellegi ve bilissel esneklikle
baglantiliyken, yiksek yogunluklu fiziksel aktivite, bilginin
islem hizini artirmaktadir (49). Biligssel kontroli ve hafizayi
korumaya yardimci olan egzersiz, beyni gelistirmektedir.
Bu gelisim, uzun sureli bellegin yani sira kisa sireli bellegi
de kapsamaktadir. Bilissel islev bozuklugunu azaltmak
icin egzersiz tarafindan induklenen fizyolojik vyollar
arasinda ylUksek konsantrasyonlarda norotrofinler, artan
vaskularizasyon, sinaptogenez fasilitasyonu, inflamasyon
medyatorleri ve diizensiz protein birikiminin azalmasi yer
almaktadir (50). Nedensel mekanizmalar bilinmemekle
birlikte, yashlarda gelismis beyin sagligi ve bilissel islev
ile sonuglanan ¢oklu degistirilebilir risk faktorlerinin
gerceklestirilen rutin egzersizi etkilemesi muhtemeldir. Bu
konuda edilebilecek bilgiler, saglikli yaslanmayi saglamada
olusturulacak halk saghgi kilavuzlarinin sedanter aktiviteleri
azaltmaya mi, orta ila siddetli fiziksel aktiviteyi artirmaya
veya tim nedenlere bagli bunama prevalansini azaltmaya
mi odaklanmasi gerektiginin cevabini verecektir.

SONUC

Bilissel islev bozuklugu ile, sedanter davranisin beynimiz
Uzerindeki etkisini anlayabilmek 6nemlidir. Sedanter
davranis ve bilis eksikligi arasindaki genel ve bagimsiz iliski,
heniz agikliga kavusturulmamistir. Sedanter davranigin bilis
Uzerindeki etkisini dogrulamak icgin titiz deney tasarimlari
ve uygun bir metodoloji ile daha ileri galismalara ihtiyag
vardir.  Bununla birlikte, tanimlanamayan sedanter
davranislari bilissel gerilemeyi azaltmada potansiyel olarak
bir tehdit olarak belirlemek icin henlz erkendir. Sedanter
davranis ve bilissel islevsellik arasindaki baglantilari
aciklamak amaciyla, metodolojik kalitesi ylksek, uzun
vadeli longitudinal galismalarin yapilmasi 6nerilmektedir.

Gelecekteki calismalar, azalan sedanter davranislarin
etkinligi ile ilgili olarak bu korelasyonu tersine gevirecek
mekanizmalari arastirmalidir. Sedanter zamani sinirlamak
ve orta yogunlukta fiziksel aktivitelere ve egzersizlere
katilmak, bilissel gelisimi daha iyi destekleyecektir.

Yazar Katkilari: D.AYY yazinin tim asamalarini yapmistir.
Cikar Catigmasi: Yazar cikar catismasi bildirmemistir.
Finansal Destek: Yazar bu calisma icin finansal destek
almadigini beyan etmistir.
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