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Dear Editor,

According to the World Health Organization (WHO), cancer
has become a significant global health issue. In 2020, there
were approximately 19.3 million new cases of cancer world-
wide, representing an increase compared to the 18.1 million
cases reported in 2018. Cancer is one of the leading causes
of death globally, with approximately 10 million people dy-
ing from it in 2020. The most common types of cancer world-
wide are lung cancer, breast cancer, colorectal cancer, pros-
tate cancer, and stomach cancer.!

For up-to-date data on cancer incidence in Tiirkiye, they can
consult the Turkish Cancer Statistics report. According to the
2018 report, 165.093 new cancer cases were detected in Tii-
rkiye. The incidence of cancer in Tiirkiye varies depending
on factors such as gender, age, geographical region, and oth-
ers. Therefore, cancer control and early diagnosis programs
are of paramount importance.? Table 1 presents the percent-
age rates and incidences of common cancer types worldwide
and in Tiirkiye.3

Table 1. The percentage rates and incidences of common cancer types worldwide and in Tiirkiye.*®

Worldwide Tiirkiye

Type of cancer Percentage Ratio Type of cancer Percentage Ratio
Lung cancer 11.6% Breast cancer 21.8%

Breast cancer 11.7% Lung cancer 10.5%

Colorectal cancer 10.0% Colorectal cancer 8.6%

Prostate cancer 7.1% Gastric cancer 6.5%

Cancer screening is performed at all levels of the health sys-
tem in many countries. It is also carried out in secondary and
third-tier health facilities, along with family medicine, which
is the basic unit of the first-tier medical facilities. According
to the Family Medicine Practice Regulation in Tiirkiye, can-
cer screenings are among the duties, authorities, and respon-
sibilities of family physicians.*®

It is aimed to reduce carcinogen exposure and cancer burden
in residential areas and cancer screening programs have been

implemented with the joint efforts of all health institutions.
The primary objective of cancer screening programs is to en-
sure early diagnosis and treatment. In terms of primary health
care services, 3 main cancer screening programs are actively
and widely practiced in Tiirkiye. These are breast, cervical
and colorectal cancer screening programs. Table 2 shows the
information brochure published by the Ministry of Health of
the Republic of Tiirkiye.®
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Table 2. Cancer Screenings in Primary Health Care Organizations in Tirkiye (Brochure obtained from the Ministry of Health, General Directorate

of Public Health, Department of Cancer).”

Breast cancer Cervical cancer

Colorectal cancer

20 and above
*Breast self-examination once a month *HPV - DNA Test
*Breast examination at a healthcare organiza-  *Smear Test

tion every 2 years

40-69 years:

*Breast self-examination once a month

*Breast examination at a healthcare organiza-

tion once a year

*Mammography once in 2 years

Women aged 30-65 (every 5 years):

Men and women aged 50-70:
*Fecal Occult Blood Test once in 2 years
*Colonoscopy once in 10 years

Breast Cancer Screening Program

Women aged between 20 and 40 years are required to un-
dergo self-examination for breast cancer, the most common
type of cancer in women, as well as medical examinations
once a year for those with a history of breast cancer and twice
a year to those with history of cancer. For all women between
the ages of 40 and 69, physician examinations should be per-
formed once a year and mammography should be performed

once every two years.>®

The cancer screening programs in Tiirkiye are organized by
District Health Directorates (DHS) in cooperation with Fam-
ily Health Centers (FHC) and Cancer Early Diagnosis,
Screening, and Education Centers (KETEM). Patients deter-
mined in accordance with the criteria are selected by family
physicians and their transportation is organized by the FHC
or KETEM on certain days and hours.>”

Cervical Cancer Screening Program

Cervical cancer screening is widely used for early diagnosis
due to its simplicity and lack of invasive procedures. As with
all screening programs, the main objective is early diagnosis
and treatment of the target population. The Papanicolaou test
(PAP Smear test) or Human Papilloma Virus test (HPV test)
is performed in women aged 30-65 years. Positive results are
referred to a gynecologist and the treatment process is
planned. If the test is negative, the test must be repeated
every 5 years. Women with at least the last two scans with
normal results are removed from the scan program after they
reach the age of 65.58

Colorectal Cancer Screening Program

Colorectal cancers are rare under the age of 40, but the great-
est risk factor for sporadic cancers is older age. After turning
40, the incidence starts to increase significantly.®° The pri-
mary screening with a fecal occult blood test (FOBT) in Tii-
rkiye is initiated at the age of 50 and patients with two nega-
tive FOBT tests are excluded from the screening program.®

A single result is not sufficient for this test, which is why it
is more suitable to assess on 3 consecutive days. Family phy-
sicians engage in this part of the screening, and the results of
asingle FOBT are entered into the patient's examination data
and the results are submitted to the Ministry of Health. Co-
lonoscopy every 10 years, another screening method, is rec-
ommended for all individuals over the age of 50, and a biopsy
can be conducted in suspicious cases.>®

In Turkiye, a study of 5,204 people found that a significant
proportion of the general population suffers from a lack of
knowledge about early diagnosis of cancer. The study find-
ings showed a positive correlation between individuals with
a familial history of cancer and their enhanced understanding
of cancer screening tests, as well as their increased frequency
of undergoing these screenings.°

To enhance public engagement in cancer screening, various
strategies can be employed. These include organizing aware-
ness campaigns, providing accurate and comprehensive in-
formation through educational programs, motivating celebri-
ties and community leaders to support the cause, facilitating
easy accessibility to screening services, implementing incen-
tivizing approaches, expanding health insurance coverage,
establishing social support groups, fostering collaborations at
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local levels, employing personalized communication strate-
gies, offering financial assistance, and ensuring continuous
monitoring and evaluation. These efforts aim to actively in-
volve the public in screening programs, foster public interest
in cancer screening through health education and mobile out-
reach tools, and promote active cancer registry for obtaining
reliable and comprehensive cancer statistics from the Minis-
try of Health, as well as data for the International Cancer Re-
search Institute (ICAR). Encouraging participation in cancer

screening programs is crucial in achieving these objectives.

As a result, in Tiirkiye, although cancer screening is carried
out at all levels of healthcare, it will be possible to do and
increase the number of these screening at the basic health ser-
vices where the public has the easiest and most convenient
access to the health system. Screenings for 3 types of cancer
are commonly performed in primary healthcare services in
Tiirkiye, and efforts should be made to increase the number
of these screening programs and to increase public participa-
tion.
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Deaths associated with Methanol Poisoning in Sanhurfa

Sanhurfa’da Metanol Zehirlenmesine Bagh Oliimler

Ismail ALTIN* Ahmet Sedat DUNDAR*

0z

Amag: Metanol, odunun destriiktif distilasyonundan elde edilen berrak, renksiz ve yiiksek derecede toksik bir maddedir. COVID-19
pandemi doneminde 6zellik kronik alkol kullanicilarmm ucuz alkollii igecek ve kolonya gibi alternatif igecekler tiikettigi ve
toksikolojik analizlerde alkollii sivilarda etanoliin yerine daha ucuz olan metanol kullanilmasma bagli metanol intoksikasyonlarnda
artis olmustur. Bu caligmada, Sanlurfa Adli Tip Sube Miidiirliigii’nde otopsisi yapilan ve 6liim nedeni metanol zehirlenmesi olarak
belirlenen olgularin degerlendirilmesi amaglanmustir.

Araglar ve Yontem: 1 Ocak 2016- 1 Kasim 2022 yillar arasindaki Sanlurfa Adli Tip Sube Miidiirliigii’nde 6liim nedeni metil alkol
intoksikasyonu olarak belirlenen 15 olgu incelenmistir. Olgularmn sosyodemografik verileri, olay yeri bilgileri, klinik bulgular ve
hastane yatig verileri ile, olaylarin yillara gore dagilimi, alinan igecek tiirii ve toksikolojik & patolojik veriler degerlendirilmistir.
Bulgular: Olgularin tiimii erkekti. Yag ortalamasi 52.1 olarak hesaplandi. Tiiketilen i¢eceklerin 8'inde kolonya, 4'iinde sahte raki, viski
ve votka oldugu belirlenirken, 3'linde igecegin tiirii belirlenemedi.

Sonug: Alkollii sivi tiiketiminin arttig1 donemlerde sivilara etanol yerine metanol karistirilabilecegi unutulmamali ve intoksikasyonlara
kars1 halki bilinglendirici ¢alismalar yapilmalidir. Metanol intoksikasyonuna kars1 alkollii igecek ve kolonya gibi alkollii antiseptiklerin
iretim ve satis1 asamasinda kontroller arttirilarak gerekli yaptirimlar uygulanmalidir.

Anahtar Kelimeler: adli tip; otopsi; 6liim; metanol zehirlenmesi
ABSTRACT

Purpose: Methanol, is a clear, colourless, highly toxic substance obtained from the destructive distillation of wood. During the
COVID-19 pandemic, chronic alcohol users consumed alternatives such as cologne and cheap alcohol, the toxicology analyses showed
that there was an increase in methanol poisoning due to the use of cheaper methanol instead of ethanol in alcoholic liquids. The aim
of this study was to evaluate autopsy cases in the Sanlurfa Forensic Medicine Branch Directorate that were recorded as cause of death
from methanol poisoning.

Materials and Methods: 15 cases whose cause of death was determined to be methyl alcohol intoxication were examined at Sanlurfa
Forensic Medicine Branch Directorate between 1 January 2016 and 1 November 2022. Sociodemographic data of the cases, crime
scene information, clinical findings and hospitalization data, distribution of events according to years, type of beverage consumed
toxicological and pathological data were evaluated.

Results: All of the cases were male. The mean age was calculated as 52.1. The drinks consumed were determined to be cologne in 8
cases, fake raki, whisky and vodka in 4, and the type of drink could not be determined in 3 cases.

Conclusion: It should not be forgotten that in times of increased alcohol consumption, methanol can be mixed with liquids in place of
ethanol, and programs should be implemented to inform the public about intoxications. The necessary precautions against methanol
intoxication should be taken by increasing control at the production and sales stages of alcoholic drinks and antiseptics containing
alcohol, such as cologne.

Keywords: autopsy; death; forensic medicine; methanol poisoning
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INTRODUCTION

Methanol is a clear, colourless, volatile, light, combustible,
aliphatic alcohol with a specific smell, which is obtained
from the destructive distillation of wood, and is a highly
toxic substance.* In addition to use as a solvent in industry,
there are synthetic organic components in its structure. As
methanol is cheap, it is used in the production of fake
alcohol, and as poisoning and death can result from the
consumption of readily available solutions such as

cologne, it is important in respect of forensic medicine.* 2

Methanol can cause severe metabolic disorders, blindness,
permanent neurological dysfunctions and death.®
Methanol manifests toxic effects with formic acid
metabolites and formaldehyde that are released when
broken down.* The toxic effects of methanol are seen in
the body through the digestive system, and it can also be
spread and have an effect on the body by absorption from
the skin and via the respiratory system.> Methanol
poisoning causes high morbidity and mortality even at low
doses. A lethal dose of methanol can show individual
differences according to age, gender, and metabolic rate. It
is estimated that a lethal dose of methanol that can be taken
orally is 30 — 240 mL, and the minimum toxic dose is 100
mg/kg. There are data in literature that even a methanol
level of <20 mg/dL is dangerous.®’

The majority of cases of methanol intoxication are
accidental, and only occasionally of suicide origin. Adults
with  chronic alcoholism may consume solutions
containing methanol either knowingly or accidentally, and
accidental deaths of children, although rare, can also be
seen.>8 Many cases of poisoning and death can be seen
associated with an increase in illegal alcohol production.
In Turkey, many deaths have been reported following the
consumption of illegally produced alcohol.? Reports have
shown that the majority of methanol intoxications in
Tunisia, Turkey, and India are related to the drinking of
cologne and perfume.®

The illegal production of alcoholic drinks and their
consumption is a signiificant problem in Turkey and
around the world. The consumption of illegally produced
alcohol varies from region to region and constitutes
approximately 30% of all alcohol consumption worldwide.

The highest levels of consumption of illegal alcohol are in
Eastern Europe, South America, and Africa. It has been
reported that 50% of the alcohol consumed in Ukraine in
2005 was unrecorded or illegal.’® According to the 2010
World Health Organisation Global Information System of
Alcohol and Health (WHO-GISAH), approximately 30%
of the alcohol consumed in Turkey was illegally

produced.*

Alcohol is the most frequently encountered psychoactive
substance in forensic toxicology. It is known that alcohol
abuse can lead to alcohol-related diseases, and trigger
alcohol consumption at a younger age and violent
behaviours.? Individuals with high blood alcohol
concentrations are likely to injure themselves through
accidental falls or experience blunt trauma.'® Alcohol
abuse can cause death. According to WHO reports, 3.3
million people per year worldwide die because of alcohol
consumption, and this constituted 5.9% of all deaths in
2012.12,13

The aim of the study is to evaluate the socio-demographic,
clinical and autopsy findings of the phenomena of
methanol poisoning, which were autopsied at the Sanliurfa
Division of Forensic Medicine and identified as the cause
of death.

MATERIALS and METHODS

The study was approved by the Ministry of Justice
Forensic Medicine Institute Education and Scientific
Research Commission (Date: 22/02/2023 and number
2023/102). A total of 4,650 cases of autopsy carried out
between 1 January 2016 and 1 November 2022 were
examined by the Directorate of Forensic Medicine in
Sanllurfa. From these, 15 (0.32%) cases were determined
which were recorded as death resulting from methanol
intoxication. For each of these cases a retrospective
examination was made of the hospital records, autopsy
reports, histopathology reports, autopsy photographs,
scene of incident reports prepared by the police or armed
forces, witness statements, and expert opinion reports. The
cases were evaluated in respect of sociodemographic data,
findings from the environment of the incident, information
related to the incident, the content of the drink consumed,
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cause of death, clinical findings, and toxicology and

histopathology examination results.

The samples were analyzed using a GC/MS system
(Hewlette Packard (Palo Alto, CA)) consisting of HP-6890
gas chromatograph, HP-5972 mass selective detector
(MSD), and HP-6890 automatic liquid sampler.
Separations of compounds as methanol, ethanol, formic
acid, formamide, acetaldehytde, methyl amine, methyl
formate, acetic acid, iso-amyl alcohol, trans-anethole,
propionic acid, 1-butanol, 1-propanol, ethyl acetate, 2-
propanol and trioxan were performed using HP-FFAP (25
m, 0.2 mm i.d., with 0.33 mm film thicknesses) cross-

Table-1 Sociodemographic Data.

linked capillary column (Hewlette Packard, Palo Alto,
CA).

RESULTS

In 15 cases on which autopsy was performed in the
Sanlurfa Forensic Medicine Branch Directorate in a 6-
year period, the cause of death was determined to be
methanol intoxication. All the cases were male with a
mean age of 52.1 years (range, 32-68 years). The deaths
occurred in the city centre in 11 cases and in a rural
location in 4 cases. All the locations of the incident were
the home. The cases comprised 13 Turks and 2 Syrians.
Distribution of the cases by year is shown in Table 1.

Case Gender Age (years) Location of Year Month Season Place of
incident residence

1. Male 50 Home 2016 11 Autumn City centre
2. Male 51 Home 2016 10 Autumn City centre
3. Male 59 Home 2016 11 Autumn Rural

4. Male 41 Home 2017 2 Winter City centre
5. Male 32 Home 2017 2 Winter City centre
6. Male 42 Home 2017 1 Winter City centre
7. Male 53 Home 2020 6 Summer City centre
8. Male 49 Home 2020 5 Spring Rural

9. Male 68 Home 2020 11 Autumn City centre
10. Male 53 Home 2020 12 Winter Rural

11. Male 52 Home 2021 5 Spring City centre
12. Male 57 Home 2021 6 Summer City centre
13. Male 58 Home 2021 12 Winter City centre
14, Male 62 Home 2021 12 Winter Rural

15. Male 55 Home 2022 8 Summer City centre

The most common clinical findings were clouded
consciousness with respiratory problems, and there were
visual impairment and coma symptoms in few cases. The
drink causing the intoxication was most often cologne (n:
8), and these cases were seen to be within the last 3 years
(2020-2022). In the post-poisoning trial, the other drinks
consumed were raki, whiskey and vodka, while in three
cases the type of the drink could not be determined. (Table
2). No methyl alcohol was detected in the toxicology
analysis of body fluids taken from long-lasting events (n:2)
in the hospital, while in all other phenomena, methyll
alcohol was found. (Table 2). No traces of trauma were
determined in any case in the external examination of the
medicolegal autopsies performed. The histopathological
and toxicology findings of the body samples taken in the
medicolegal autopsies are shown in Table 2.

From the anamneses taken from close relatives it was
learned that some cases (#7, 8, 10, 12, 14, 15) had chronic
alcohol dependence and drank cologne when they could
not obtain alcohol for economic reasons. The man,
registered as case number seven in the hospital records,
died in a hospital from drinking two glasses of cologne.
Case no. 10 felt ill after drinking cologne and died after
presenting at hospital. The person with case number 12
have been drinking cologne for the past two weeks after
previously drinking only alcohol. Case no. 14 was stated
to have drunk cologne regularly for the last 6 months with
no previous history of drinking cologne. Case no.15 was
reported to have chronic alcohol and cologne dependency.
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Table 2. Type of Drink, Toxicological and Histopathological Data of the Cases.

Methyl alcohol

Ethyl alcohol level

Case Clinical findings ij:jcon- level blood/intra-  blood/intra-ocular Histopathological findings
ocular (mg/dL) (mg/dL)
1 Visual impairment Raki 238/263 ) Liver: diffuse magroves_icular fattiness in paren-
chyma cells and cirrhosis
Heart: calcified atheroma plaque narrowing the
lumen by 50% in coronary artery samples
5 Visual impairment :ngg?el rgwr;::t:f 159/256 ) Liv_er: advanced stage macro and micro vesicular
type fattiness,
Heart: widespread scar areas, advanced degree of
perivascular and interstitial fibrosis, advanced
degree of obstruction in coronary vessels
Clouded conscious-  Illegal drink of Liver: advanced stage macro and micro vesicular
3. ness and respiratory  indeterminate 0 - fatti . ?
attiness and cirrhosis,
problems type
Lungs: bronchopneumonia Heart: Mild fibrosis
in the heart, advanced degree of obstruction in
coronary vessels and ischaemia consistent with
3-7 days
4 g;gsugﬁg f::::;;:g; Whisky and 46/62 64/28 Liv_er: advanced stage macro and micro vesicular
vodka fattiness
problems
Heart: mild fibrosis, moderate obstruction in cor-
onary vessels
Illegal drink of Liver: advanced stage macro and micro vesicular
5. Visual impairment indeterminate  520/624 - fatti : hepatosteatosi
type attiness, hepatosteatosis,
Eyes: severe congestion and bleeding below the
retina
Clouded conscious-
6. ness and respiratory ~ Vodka 128/154 173/171 Liver: Steatosis,
problems
Lungs: pneumonia,
Clouded conscious-
7. ness and respiratory ~ Cologne 119/166 - Liver: Cirrhosis,
problems
Clouded conscious-
8. ness and respiratory ~ Cologne 342/477 - Liver: mild macro and micro vesicular fattiness,
problems
Heart: mild obstruction in coronary vessels
Clouded conscious- . . .
. . Liver: advanced stage macro and micro vesicular
9. ness and respiratory  Whisky 239 - fatti : !
attiness and cirrhosis,
problems
Lungs: interstitial fibrosis, oedema, congestion,
Heart: mild fibrosis
10.  Visual impairment Cologne - - Liver: mild macro and micro vesicular fattiness,
Lungs: lobular pneumonia, purulent bronchitis,
Heart: mild fibrosis
Clouded conscious-
11.  nessand respiratory  Cologne 386/505 - Liver: cirrhosis,
problems
Heart: scarring and almost complete obstruction
in coronary vessels
12 Coma Cologne 274/360 ) Liverf adva_nced stage macrovesicular fattiness
and cirrhosis,
Kidneys: Acute tubular necrosis,
Heart: mild fibrosis
13, Noinformation Cologne 216/314 ) rI;iver: moderate mac_rovesicular steatosis in
epatocytes, congestion,
Heart: mild obstruction in coronary vessels
. Liver: an increase in connective tissue in portal
Clouded conscious- areas with expansion, widespread macrovesicu-
14.  nessand respiratory  Cologne 143/202 25/15 . A . . -
lar and microvesicular steatosis, Heart: scarring
problems and
advanced degree of obstruction in coronary ves-
sels
Clouded conscious-
15.  nessand respiratory  Cologne 98/143 - Heart: mild obstruction in coronary vessels

problems
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DISCUSSION

Excessive alcohol consumption can cause death by
drowning, traffic accidents, or violence. Previous studies
have shown that deaths related to acute alcohol poisoning
(AAP) constitute a significant proportion of all alcohol-
related deaths.? There was reported to be a significant
increase in morbidity and mortality due to methanol in Iran
during the COVID-19 pandemic. As methanol is cheaper
and can be found more easily than ethanol, some fraudsters
in Iran used methanol instead of ethanol in home-produced
alcohol and a serious increase in deaths has been reported
in recent times.®'* Similarly in the current study, 60%
(n:9) of the victims were determined to have died during
the COVID-19 pandemic, all died at home as a result of
methanol poisoning, and no traumatic findings were
determined in the autopsies. This suggests that as a result
of the economic problems that emerged during the
pandemic, chronic alcoholics in particular voluntarily
searched for cheap alcohol and turned to alternatives such

as cologne.

Previous studies have shown that the majority of cases of
methanol toxicity in Tunisia, Turkey, and India were
related to drinking cologne and perfume.® Research in
Turkey has shown that the majority of deaths related to
methanol poisoning originate from the drinking of illegally
and home-produced alcohol. Pectolytic enzymes in many
fermentation products such as in fruit (grapes, plums)-
based alcoholic drinks and apple wine can increase the
methanol levels in illegal home-produced drinks. In
addition, methanol can be used instead of ethyl alcohol
during the illegal production of alcohol. As a result of this,
sporadic outbreaks are encountered with cases of death
related to methanol poisoning.'>!6 In the present study, the
majority of the victims (8/15) were determined to have
died after drinking cologne. All of the deaths from cologne
consumption occurred during the outbreak of COVID-19.
This suggests that this is due to the use of cheaper
methanol instead of ethanol in illegal production, which is
linked to the large antiseptic increase of cologne
production.

Previous studies reported that methanol poisoning is
generally seen in males, usually in the 4™ -5™ decades of
life.X¥15 It has also been stated that hospital presentations

may be delayed in places where alcohol consumption is
not acceptable to society or for religious reasons.’
Consistent with the literature, all the cases in the current
study were male with a mean age of 52.1 years. This was
thought to be due to alcohol consumption just being among
males because of the traditional cultural characteristics of

Sanliurfa.

The clinical symptoms of methanol intoxication resemble
the symptoms of normal alcohol intake, such as sleepiness,
headache, nausea and vomiting. However, it can
subsequently cause much more serious symptoms such as
kidney failure, respiratory failure, convulsions, and central
nervous system depression extending to coma. Visual
impairments occur in approximately 50% of patients, and
these may develop as diplopia, blurred vision, decreased
visual acuity, photophobia, decreased visual field, and
blindness.®" In the current study, clouded consciousness
and respiratory problems were observed in 9 cases, and 4
presented at the Emergency Department with visual
disorders and 1 in a state of coma.

Varying ranges of blood concentration at a toxic level in
methanol poisoning have been reported in literature. The
widest range reported is 15-500 mg/dl.’® The morbidity
and mortality limits for methanol have been seen to be in
extremely broad ranges in studies in literature.!%% The
lethal dose of alcohol is related to age, gender, and genetic
factors, and the rate of alcohol consumption, the type of
drink, and drinking habits may also have an effect.'? In the
current study, the blood toxicology levels showed
variability of 46-520 mg/dl, and the intra-ocular fluid
toxicology levels of 62-624 mg/dl. In the toxicology
examinations of the bodily fluids of 2 cases, no methanol
or metabolites were determined as they were hospitalised
or a long time. Therefore, in cases of intoxication, sending
the first blood sample taken in hospital to a centre that can
analyze methanol and metabolites would make a
significant contribution to the autopsy procedure.

Alcohol can inhibit the central nervous system, can cause
respiratory depression, and ultimately can lead to death
because of asphyxia.’®* Pulmonary oedema, pulmonary
congestion, alveolar spaces filled with hemorrhagic
oedema, gastric mucosal damage, cardiac findings,
obstructions related to foreign bodies in the trachea,
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bronchi or bronchioles associated with vomiting, and
changes in organs and tissues due to chronic alcohol use
can be seen in the autopsies of deaths related to alcohol
intoxication.!? Acute and chronic changes were
determined in the tissues of all the present study cases,
which was supportive of methanol intoxication and
consistent with the literature (Table 2). When performing
an autopsy, other causes of suspicious death must be
discounted and non-specific autopsy findings must be
supported by forensic investigation data.

From 4650 medicolegal autopsies performed in our centre
in the last 7 years, 0.32% (n:15) were determined to have
died as a result of methanol intoxication. There was seen
to be an increase in methanol poisonings as a result of
consuming alternative drinks such as drinks with cheap
alcohol or cologne, especially by those with chronic
alcohol use during the COVID-19 pandemic. Toxicology
analyses determined that cheaper methanol had been used
in alcoholic liquids instead of ethanol. All the victims were
male, and the majority were chronic alcoholics in the 5%
and 6 decades of life who died at home. In the autopsies,
there were seen to be non-specific histopathological
findings and no signs of trauma. In the toxicology analysis,
the methanol level in the intra-ocular fluid was higher, and
analysis of the first blood samples taken at the hospital,
especially for those treated for a long period provided
significant support in clarification of the event. In
conclusion, there is a need for programs to be implemented
to inform the public about intoxications developing after
the consumption of liquids containing methanol, and early
treatment should be started. In addition, there is a need to
take precautions against methanol intoxication by
increasing control at the production and sales stages of
alcoholic drinks and antiseptics containing alcohol, such
as cologne.
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Extramedullary Hematopoiesis with Atypical Localization in Patients with

Hemolytic Anemia

Hemolitik Anemili Hastalarda Atipik Lokalizasyonlu Ekstramediiller Hematopoez

Serife LEBLEBISATAN' Metin CIL? Adnan BARUTCU®

oz

Amagc: Bu ¢alismada bdlgemizde takip edilmekte olup ¢ogunlugu hemoglobinopati tanis1 almig hemolitik anemili hastalarda ekstra-
mediiller hematopoez (EMH) atipik lokalizasyonlarin1 saptamak amaglanmistir.

Araglar ve Yontem: 01.07.2020-28.02.2022 tarihleri arasinda hastanemiz Cocuk Hematoloji Kliniginde takip edilen hemolitik ane-
mili hastalarin dosyalar1 ve goriintiileme tetkikleri retrospektif olarak tarandi. Hastalardan sikayetleri nedeniyle ya da baska nedenlerle
goriintiileme yapilip lezyonlar saptananlar degerlendirildi. Hastalarm bir kism1 18 yas tizerindeydi ve olgular daha ¢ok bu yaslarda
saptandi.

Bulgular: Caligmada toplam 247 hasta tarand1.Goriintiileme tetkiklerinde 6ncelikle akciger filmleri ve sonrasinda gerekli goriilen
daha ileri yontemlerle (toraks bilgisayarli tomografisi, manyetik resonans goriintiileme gibi) tarama yapildiginda 5 hastada atipik
lokalizasyonda EMH saptandi. Hastalarda tek veya c¢ift tarafli torakal paraspinal EMH saptandi. Bir hastada ek olarak sag bobrek EMH
odag1 mevcuttu.

Sonug¢: Hemolitik anemili hastalarda saptanan kitle lezyonunun atipik lokalizasyonda EMH olma olasiliginin klinisyen ve radyolog
tarafindan degerlendirilmesi hastay: gereksiz tanisal ve girisimsel islemlerden koruyacaktir. Hastalarm diizenli takip ve tedavileri es-
nasinda bu lezyonlarmn varlig1 agisindan da 6ngoriilii olunmalidir.

Anahtar Kelimeler: anemi; goriintiileme; hemoglobinopati; hematopoez
ABSTRACT

Purpose:This study aimed to determine the atypical localizations of extramedullary hematopoiesis (EMH) in patients with hemolytic
anemia, most of whom were diagnosed with hemoglobinopathy and are followed in our region.

Materials and Methods: The files and imaging examinations of hemolytic anemia patients in the Pediatric Hematology Clinic of our
hospital between 01.07.2020-28.02.2022 were retrospectively scannedPatients who were imaged for complaints or for other reasons
were evaluated for lesions. Some of the patients were over the age of 18 and the cases were mostly detected at this age.

Results: A total of 247 patients were scanned in the study, and EMH was detected in atypical localization in 5 patients as a result of
imaging studies, firstly with lung films and then with more advanced methods (such as chest computed tomography, magnetic reso-
nance imaging) when necessary. Unilateral or bilateral thoracic paraspinal EMH was detected in the patients. One patient had an
additional right kidney EMH focus.

Conclusion: Clinical and radiological evaluation of the probability of a mass lesion detected in patients with hemolytic anemia to be
EMH at atypical localization will protect the patient from unnecessary diagnostic and interventional procedures. During the regular
follow-up and treatment of the patients, the presence of these lesions should also be predicted.

Keywords: anemia; hemoglobinopathy; hematopoiesis; imaging
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INTRODUCTION

The presence of hematopoietic tissue except bone marrow
in order to increase hemoglobin value while causing
growth, shape change and even structural changes in tissue
is called Extramedullary hematopoiesis (EMH).? It is seen
mostly where low hemoglobin levels due to insufficient
erythrocyte production or transfusion policy cannot pre-
vent tissue hypoxia in diseases like hemolytic anemias or

rarely in the bone marrow myeloproliferative diseases.?

It can be observed under even physiological situations that
the main location of fetal hematopoiesis are in liver and
the spleen as EMH at embryonic and fetal life.> However,
pathologic EMH is observed when normal hematopoiesis
in the bone marrow cannot function properly, and it may
be interrupted by myelofibrosis, thalassemias, or other
conditions affecting the hematopoietic system. Therefore-
pathological EMH regions may be associated with the re-
activation of the embryonic hematopoietic structure in
many organs where they are observed.

The correct interpretation of mass lesions that are unexpec-
tedly detected in radiological examinations performed for
other purposes in patients with hematological anemia who
receive either transfusion or other other treatments, is of a
great importance both for the patient and the clinician.
Since non-benign diagnostic interpretations may lead to
unnecessary diagnostic and even surgical interventions ke-
eping extramedullary hematopoiesis (EMH) in mind even
though they are in atypical localizations.

Here we intended to summarize our EMH cases with with
their clinical and radiological imagings while discussing
clinical variations and management.

MATERIALS and METHODS

The files of the 247 patients in the Pediatric Hematology
Clinic of our hospital with the diagnosis of hemolytic ane-
mia between July 2020 and February 2022 were reviewed
retrospectively. All of the patients were scanned for their
previous Chest X rays and abdominal ultrasonography if
performed. Patients without previous X-ray were exclu-
ded. Patients with congenital anemia can be followed in

the pediatric hematology department at this age. In radio-
logical examinations, EMH foci in rare localizations such
as paraspinal, kidney, adrenal and mesentery were investi-
gated, except for common localizations such as spleen, li-

ver, thymus and lymph nodes.

The study was approved by Adana City Training and Re-
search Hospital Clinical Research Ethics Committee
(Date: 27.01.2022, Session No: 98, Decision No: 1763).

Statistical Analysis

The data was analyzed using SPSS 20.0 software package
for windows. Categorical variables were summarized as
numbers and percentages while continuous variables were
summarized as mean and standard deviation (median and

minimum-maximum if necessary).

RESULTS

Of the patients included in the study, 6 were being fol-
lowed with a diagnosis of pyruvate kinase deficiency, 120
with sickle cell anemia, and 121 with 3 thalassemia. Some
of the patients were over the age of 18 and the five EMH
cases were mostly detected at this age group. EMH in aty-
pical localization was detected in 5 patients. Unilateral or
bilateral thoracic paraspinal EMH was detected in all pati-
ents. One patient had an additional right kidney EMH fo-
cus. Their disease diagnosis distribution were mostly he-
moglobinopathies as in Table 1. The details of patients
were given below with their treatments and transfusion
schedules. EMH patients were older and have higher pla-
telet levels. Diagnostic distributions, some hemogram va-
lues and demographic data of the patients are shown in
Table 1.

Case 1: A 23-year-old female patient with hemolytic ane-
mia, is being followed up in a chronic transfusion regimen,
and receives 1-2 Units of erythrocyte suspension every 2
months. A few years ago, the patient underwent abdominal
USG during gallstone/hypersplenism investigations and
was diagnosed with a right renal mass, and a CT scan was
recommended for mass characterization. Splenomegaly
and cholelithiasis were observed in axial abdominal CT

scans with oral and 1V contrast (Figure 1). In the sections
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passing through the lower thoracic level, there were bila-
teral paravertebral masses of 23x13 mm at the level of the
T9 vertebra on the right and 23x10 mm at the level of the
T8-T9 vertebrae on the left in the posterior thoracic sec-
tion. A mass lesion with a size of 12x9 cm, well-circumsc-
ribed, solid and heterogeneous internal structure, develo-
ped from the right kidney, which was observed to comp-

ress the liver (Figure 1) was observed. Surgery was recom-
mended with the diagnosis of malignant lesion of renal ori-
gin in the initial evaluations; however, a diagnosis of EMH
was considered after a comprehensive evaluation of the
images and the patient's clinical picture. In the follow-up
images, the diagnosis was confirmed as the mass began to
shrink with regular erythrocyte transfusions and elevation
of basal hemoglobin.

Table 1. Diagnostic distributions, some hemogram values and demographic data of the patients.

All patients EMH (-) EMH(+)
n=247 (100%)
Male sex, n (%) 110 (44%) 108 (44%) 2 (40%)
Diagnosis, n(%)
PKD 6 (2%) 4 (2%) 2 (40%)
SCA 120 (49%) 120 (50%) -
B Thal 121 (49%) 118 (48%) 3 (60%)
Mean+SD Mean+SD
Median (min-max) Median (min-max)
Age (months) 175.6+£83.9 171.4+83.1 271.6+£22.6
184.0 (7.0-348.0) 181.0 (7.0 — 348.0) 282.0 (242.0-296.0)
Hg (gr/dL) 9.942.2 9.942.2 8.6:0.9
9.3 (4.9-15.5) 9.3 (4.9-15.5) 8.4 (7.9-10.2)
Pl 454100+£241190 4450004£242690 647800+57070
atelet (/uL)

(201000-1123000)

(210000-1123000) (566000- 709000)

PKD; Pyruvate Kinase Deficiency, SCA; Sickle Cell Anemia,  Thal; Beta Thalassemia

Figure 1. Contrast-enhanced axial CT scan shows a smooth-cir-
cumscribed slightly enhanced hypodense mass originating from
the right kidney.

Case 2: A 25-year-old female patient with hemolytic ane-
mia (with a preliminary diagnosis of membranopathy) was
out of follow-up because she started working in another
province after her graduation. After being followed for a
long time without blood transfusion, she was referred to
the clinic where she was followed up before, due to medi-
astinal enlargement in the chest X-ray. In her new genetic
evaluation, she was diagnosed with Pyruvate Kinase defi-
ciency. In the thoracic vertebra MR examination, an oval,
well-circumscribed, EMH focus was found in the right pa-
ravertebral localization in the axial T2W section (Figure
2).

Figure 2. Axial T2W thoracic vertebra MRI scan shows well-cir-
cumscribed EMH in the right paraspinal area.

Case 3: A 24-year-old female patient with a diagnosis of
thalassemia intermedia who was not transfused because
she was out of follow-up for a long time presented with
respiratory symptoms. EMH was detected with thorax CT
taken after chest X-ray. On CT imaging, a mass extending
between T2-T4 vertebral corpus levels in the left paraspi-
nal area and measuring 46x36 mm at T4 vertebral corpus
level was observed . At the level of the T5 vertebra corpus,
a separate 46x17 mm mass with lobulated contours was
measured in the left paraspinal area. Mass lesions were ob-
served extending bilaterally in the paraspinal area along
the T6-T11 vertebrae, and their axial dimensions were
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69x28 mm on the right and 48x12 mm on the left at the
level of the T10 vertebral body (Figure 3).

Figure 3. Axial contrast-enhanced thoracic CT scan shows
bilateral paravertebral lobulated contoured EMH.

Case 4: A 20-year-old Thalassemia Major patient was on
a regular transfusion regimen and had thoracic paraspinal
EMH on CT examination.

Case 5: A 21-year-old thalassemia intermedia patient was
alive with transfusion-free subnormal hemoglobin levels,
and bilateral paravertebral EMH foci were present in the
MRI images of the thoracic vertebrae.

DISCUSSION

When we examine the literature, there are over 3000 artic-
les and we see that the number of publications has increa-
sed every year since the 1980s and has reached more than
a hundred per year in recent years. This may be related to
the increase in complications as a result of the increasing
survival rates of these congenital hemolytic anemia pati-
ents as [3 thalassemia and sickle cell anemia in recent years.
The total number of publications in these two disease gro-
ups is around one third of all publications. In general, case
reports have been reported and, rarely, studies and reviews
have been included.*®. In screening for this group of dise-
ases, as in our thalassemia patients, non-transfusional tha-
lassaemia patients had higher EMH rates than those who
had transfusions, whereas in sickle cell anemia patients the
EMH rate was higher, which we couldn't detect in our
study.The fact that Pyruvate Kinase deficiency patients,
which are detected in very few numbers in the literature,
are seen in 40% of the patients we screened, this may be

due to the difficulties in diagnosis of this disease group, as

well as the difficulties in detecting EMH.

As the literature revealed, EMH can also be caused by also
ineffective erythropoietic conditions (such as pernicious
anemia, hypochromic anemia, erythroblastosis fetalis, fo-
late or vitamin B12 deficiency), loss of stem cell differen-
tiation (such as in myelosclerosis, myelofibrosis, and
polycythemia rubra vera); or non-myeloid neoplastic dise-
ases with bone marrow myelophysical effects (such as le-
ukemia, lymphoma, carcinomatosis). Hematologically
normal individuals also may present with EMH.” Also, it
has been widely reported in the literature to occur in places
that are not expected to include hematopoiesis.®'* EMH
tends to develop in serous membranes such as the pleura,
pericardium, mesentery, and omentum, as well as in tis-
sues such as the adrenal glands, gastrointestinal tract, epi-
didymis, uterus, peripheral nerves, thoracic cavity, breast,
heart, adipose tissue, cartilage, brain, and spinal cord.” Alt-
hough it is most commonly seen in the posterior mediasti-
num, it has also been reported in the retroperitoneum and
kidneys.” EMH is very rare in the kidney parenchyma, as
in one of our patients.

In X-ray examination, they are observed as well-circumsc-
ribed masses in the paraspinal areas.'?® On CT scans, they
are observed as paravertebral lesions of muscle density,
which do not cause destruction in the adjacent bone, with
smooth borders and lobulation at the edges. Contrast en-
hancement is homogeneous. However, in chronic lesions,
iron accumulation and fat deposition may lead to a hetero-
geneous appearance in the lesion.!? Paravertebral masses
show intermediate signal intensity on both T1- and T2-we-
ighted MR images. Enhancement with IV Gadolinium
agents is minimal or absent. Chronic inactive lesions are
observed heterogeneously. If fat deposition has developed,
areas with high signal intensity are observed on both T1
and T2-weighted MR images. Treating the patients with
blood transfusion reduces the sizes of the lesions, and low
signal intensity can be observed in both T1 and T2-weigh-
ted MR images of the mass due to massive iron deposition
on MRI.%

In renal involvement, EMH may be located in the renal pa-
renchyma or renal pelvis, or it may be located perirenal .4
Generally, EMH has a diffuse appearance and it is rare to
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present as a focal mass-like lesion. EMH as a solitary renal
mass has been reported in only a few cases in the literature.
In all these cases, renal cell carcinoma or other secondary
malignancies were the initial diagnosis.’® It has been re-
ported that the lesions were hypodense on non-contrast CT
and showed mild enhancement with contrast in the patient
who had EMH foci that filled and enlarged the pelvicaly-
ceal system of both kidneys.

As the treatment concerned, blood transfusions are typi-
cally used to treat such situations, which can lessen the he-
matopoietic drive for EMH. Other alternatives include sur-
gery, radiation, hydroxyurea, or a case-by-case mix of
these.

The small number of patients and the retrospective design
are limitations of the study. Considering the relative rarity
of the disease process and the time required to collect suf-
ficient number of patients, it is unfortunately not possible
to conduct a prospective study.

In conclusion, EMH can occur in a variety of locations,
familiar or unfamiliar to the clinician, with expected and
unexpected sites. Especially in hematologic diseases, the
evaluation of these lesions should include benign hemato-
poiesis efforts of the hematopoietic system. Thus, unne-
cessary evaluation and interventions can be avoided.
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Evaluation of Patients Presenting to the Emergency Department in terms of

Sociodemographic Characteristics, Diagnosis Codes and COVID-19 Diagnosis
Acil Servise Basvuran Hastalarin Sosyodemografik Ozellikler, Tam Kodlar ve

COVID-19 Tanis1 A¢gisindan Degerlendirilmesi

Ozlem TEKIR* Ali Kamil BAYRAKTAR?

0z

Amag: Acil serviste COVID-19 tanisi1 alan hastalarin sosyodemografik 6zellikleri ve tan1 kodlar1 agisindan degerlendirilerek COVID-
19 pandemisinin acil servis basvurularina ve isleyisine olan etkisini incelemek amaglandi.

Araglar ve Yontem: Retrospektif, tanimlayici tipte olan bu ¢alisma, 1100 yatakli bir hastanenin acil servisinde 11.03.2020-31.03.2021
tarihleri arasinda yapildi.

Bulgular: Acil servis bagvurularin yil igerisindeki dagilimma gore; pandemi poliklinigine kabul edilen hasta sayilar1 haziran aymda
en diisiik seviyede, kasim ayinda ise en yiiksek seviyededir. Aylik basvuru sayilarinin yasa gore dagiliminda en ¢ok bagvuru 15-29 yas
grubu ile 30-44 yas gurubunda; en az bagvuru ise 0-14 yas gurubundadir. Hastanede yatarak tedavi edilen COVID-19 tanili kisi sayilari
nisan ve kasim aylarinda en yiiksek seyiyededir.Toplam basvuruya oranla test sonucu pozitif ¢ikma oranlarinin en yiiksek oldugu
aylar; ekim (%15.3), ocak (%15.5) ve mart (%17.1) aylardir. Pozitiflik oraninin cinsiyet bazli dagiliminda degerler genel olarak
birbirine yakin olmakla birlikte 13 aylik ortalama degere bakildiginda kadinlarda ortalama deger %4 .40, erkeklerde ortalama deger
%4.45tir.

Sonug: Caliymanin sagladigi veriler, COVID-19 pandemisinin acil servis bagvurularina ve isleyisine olan etkisini gostermekle beraber;
benzer durumlara yonelik olarak, gerekli egitim, planlama ve organizasyon siireclerine katki saglayacaktir.

Anahtar Kelimeler: acil servis; covid-19; retrospektif ¢alisma; tani; triyaj
ABSTRACT

Purpose: This study was conducted to evaluate patients diagnosed with COVID-19 in the emergency department in terms of their
sociodemographic characteristics and diagnosis codes and to examine the effect of the COVID-19 pandemic on presentations to the
emergency department and its functioning.

Materials and Methods: This retrospective, descriptive study was conducted in the emergency department of an 1100-bed hospital
between March 11, 2020 and March 31, 2021.

Results: According to the distribution of emergency service admissions during the year, the number of patients admitted to the
pandemic outpatient clinic was the lowest in June and the highest in November. Considering the distribution of monthly presentation
figures by age, the highest number of admissions were in the 15-29 and 30-44 age groups, and the least number of admissions was in
the 0-14 age group. The number of patients diagnosed with COVID-19 was the highest in April and November. The months with the
highest rate of positive test results compared to the total admissions were October (15.3%), January (15.5%), and March (17.1%). In
the gender-based distribution of the COVID-19 positive cases, the values were generally close to each other; however, when the 13-
month average was considered, it was found 4.40% in females and 4.45% in males.

Conclusion: Data provided by our study showed that the effect of the COVID-19 pandemic on emergency service admissions and
functioning. Besides, they will contribute to the necessary education, planning, and organization processes for similar situations.

Keywords: covid-19; diagnosis; emergency department; retrospective study; triage
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INTRODUCTION

Emergency departments are units that provide uninter-
rupted health services and have been designed for the im-
plementation of primary medical and surgical interven-
tions required by individuals with health problems, such as
accidents, trauma, and life-threatening diseases, which re-
quire rapid intervention.! Since emergency departments
are the first application and intervention unit for many
health problems, they are of great significance in terms of
individual and public health and are like the showcase of
the hospitals they are affiliated with.23 It is very important
to evaluate the number of presentations to the emergency
department and the characteristics of the patients before-
hand so that necessary planning and organization can be
provided for the patient.*

In the new coronavirus (COVID-19) pandemic with high
morbidity and mortality rates, emergency departments
have been at the forefront of hospital and community care.
They are of great significance in terms of both identifying
and treating suspected COVID-19 cases and continuing to
diagnose and treat other medical emergencies.>®78 The
most important issue in this process is the provision of
high-quality and effective care. Therefore, itis of great sig-
nificance to reorganize and restructure emergency depart-
ments to meet changing needs.%1011.12

In the light of this information, this study was conducted
to evaluate patients who were diagnosed with COVID-19
in the emergency department in terms of their socio-demo-
graphic characteristics and diagnosis codes and to examine
the effect of the COVID-19 pandemic on presentations to
the emergency department and its functioning.

MATERIALS and METHODS
Design and Setting

In this retrospective, descriptive study, patients presenting
to the emergency department of a 1100-bed hospital in a
province in Tiirkiye between March 11, 2020 and March
31, 2021 were evaluated in terms of their sociodemo-
graphic characteristics, diagnosis codes, and COVID-19
diagnosis.

The data used in this study were obtained by retrospec-
tively searching the hospital information management sys-
tem (HIMS) records, which were anonymized by the IT
department of the hospital where the research was con-
ducted. First, the distribution of the number of emergency
department admissions according to the adult emergency
outpatient clinic and the pandemic outpatient clinic was
determined. Afterward, the distribution of all patients ad-
mitted to both outpatient clinics according to triage codes,
gender, age groups, and treatment type and the distribution
of the individuals according to the services where they
were admitted were examined. In addition, the diagnostic
procedures of the patients admitted to the emergency de-
partment pandemic outpatient clinic, their distribution ac-
cording to the diagnosis codes, the rates of starting antivi-
ral drugs, and their distribution according to polymerase
chain reaction (PCR) test results (negative or positive)

were examined.

The diagnosis coding system of the International Classifi-
cation of Diseases-10 (ICD-10) was used as the basis for
determining the distribution according to the diagnosis
codes, and the diagnoses were categorized according to the
systems.

Analysis of Data

Data obtained from HIMS records were transferred to Mi-
crosoft Excel 2016 office software. Grouping of data, cre-
ation of charts, and calculation of mean and percentage
distributions were performed on this software.

Ethical Dimension of Research

At the outset, the approval of Balikesir University Faculty
of Medicine Clinical Research Ethics Committee (decision
no: 2021/126, date: 26.05.2021) was obtained for the
study.

RESULTS

Considering the distribution of emergency service
presentations throughout the year, the highest number of
presentations in the adult emergency polyclinic in a ten-
day period was in the last period of July 2020. The number
of patients admitted to the pandemic outpatient clinic was
the highest in the second period of November 2020 and the
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lowest in the last period of June 2020 (Figure 1).
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Figure 1. Annual distribution of the number of emergency service admissions in 10-day periods.

The examination of the distribution of emergency depart-
ment admissions by gender indicated that the rates of male
patient admissions were higher in both the pandemic out-
patient clinic and the emergency outpatient clinic. It was
seen that the majority of admissions in both polyclinics
were in the yellow triage area. Presentation rates with the
red triage code were higher in both outpatient clinics in
March and April compared to other months (Supplement
Table 1).

When the distribution of admissions to the pandemic out-
patient clinic according to age groups was examined, it
was determined that the highest number of admissions was
in the 15-29 and 30-44 age groups, and the lowest number
of admissions was in the 0-14 age group (Figure 2).
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Figure 2. Distribution of emergency department pandemic
outpatient clinic admissions by age groups.

It was observed that the rates of chest X-ray and thoracic
computed tomography (CT) requests for diagnosis were
high in the first months in the pandemic outpatient clinic
(Supplement Table 2). The data of the number of people
whose throat and nose swab samples were taken for diag-
nostic purposes in the first three months and a part of June
could not be reached in the hospital database. Swab sam-
ples had been taken from all individuals admitted to the
pandemic outpatient clinic in February 2021. The highest
number of swab samples had been taken in November
2020. The rate of COVID-19 positive samples was the
lowest in August 2020 and the highest in January 2021 and
March 2021 (Supplement Table 2). Antiviral medication
treatment as a result of examinations in the pandemic out-
patient clinic was first initiated in May 2020.

The first data on PCR tests were available as of June. The
highest rates of positive test results compared to the total
admissions were observed in 2020 October, 2021 January,
and 2021 March. Although the values for the gender-based
distribution of positive test rates were generally close to
each other, the 13-month average value was 4.40% for fe-
males and 4.45% for males (Figure 3).
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Figure 3. The rate of positive PCR test results of emergency
service pandemic outpatient clinic admissions.

The highest number of patients who were deemed suitable
for hospitalization after their presentation to the pandemic
outpatient clinic was observed in November 2020 and De-
cember 2020. The highest rate of COVID intensive care
admissions referred from the pandemic outpatient clinic
was observed in March 2021. The highest number of
patients admitted to the COVID service from the pandemic
outpatient clinic was in April 2020 and November 2020.

The highest admission rates from the emergency
outpatient clinic to the COVID service and the COVID
intensive care unit were in April 2020 (Supplement Table
3).

The diagnosis codes that were most often used in the diag-
nosis of individuals who presented to the pandemic outpa-
tient clinic were Z03, Z03.8, and Z03.9 (observation and
evaluation for suspected diseases and conditions). The
most frequently used diagnosis codes following those used
for the diagnosis of suspected diseases were in the range
of J00-J99, which were used for the diagnosis of respira-
tory system diseases (Supplement Table 4).

DISCUSSION

Emergency departments have an important role in the
identification and treatment of suspected cases of COVID-
19, which has high morbidity and mortality rates, as well
as the uninterrupted delivery of healthcare for other medi-
cal emergencies.®> Accordingly, this study provides im-
portant data in terms of protecting emergency department

resources and increasing service efficiency.

In this study, the examination of the distribution of emer-
gency department admissions during the year indicated
that the number of admissions increased in April, May, and
June in the emergency outpatient clinic and decreased in
the pandemic outpatient clinic. It was seen that the number
of admissions to the pandemic outpatient clinic in October,
November, and December was higher than the number of
admissions to the emergency outpatient clinic. In their
study on patterns of emergency department visits and pro-
cedures during the COVID-19 pandemic, Baugh et al.™®
found a significant decline in emergency department
presentations during 8 weeks of the early COVID-19 wave
between March and April 2020 compared to the same
weeks in 2019. It was determined that the mean level of
severity of presentations to the emergency department was
higher during 2020 and that it was accompanied by a rise
in the number of critical care procedures performed in the
emergency department and a fall in the number of low se-
verity emergency department procedures. Jeffery et al.1
found that there were small increases in emergency depart-
ment presentations in 3 states, (Massachusetts, Colorado,
and North Carolina) in late April 2020 while the trends in
emergency department admissions and hospital admis-
sions in health systems of 5 states in the first months of the
COVID-19 pandemic in the USA in April 2020 was inves-
tigated. Also, they reported that the rates of hospitaliza-
tions from the emergency department were associated with
the number of state-level new COVID-19 cases. Wee et
al.’® reported that 1,841 individuals presented to the emer-
gency department in a 3-month time between January 1,
2020 and April 1, 2020 with respiratory syndromes that
required admission or met the criteria for COVID-19 sus-
picion and that all of the cases tested positive for COVID-
19 while they reseraced on containing COVID-19 in the
emergency department.

When the distribution of presentations to the pandemic
outpatient clinic according to age groups was examined, it
was found that the highest number of presentations was in
the 15-29 and 30-44 age groups, and the least number of
presentations was in the 0-14 age group. These results
were found to be consistent with similar studies in the lit-
erature.*817 One study stated that the mean age of all pa-
tients who applied to the emergency department with the
suspicion of COVID-19 was 45.15, and the mean age of
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confirmed COVID-19 cases was 47.55.1 In their study on
1,099 confirmed COVID-19 cases, Giineysu et al. (2020)

stated that the average age was 49.50 years.®

The distribution of emergency department admissions by
gender in this study indicated that rates of male patient ad-
missions were higher in both the pandemic outpatient
clinic and the emergency outpatient clinic. Similarly study
of Agiksar1 and Kinik,'® stated that 52.5% of the patients
who presented to the emergency department in March and
April 2020 were male. In some similar studies searching
emergency department admissions observed that the rate
of female patients was higher in emergency department ad-
missions, unlike the findings of this study.!"2°

Some studies have shown that COVID-19 infection is
more common in males.'®1%2122 |n this study, while the
rates of positive cases were higher in females in some
months, they were observed higher in males in other
months. Considering the monthly average value over a 13-
month period,the rates of positive cases were higher in
males than in females with the neglected difference
(0.045%).

Triage is very important in terms of distinguishing patients
who are likely to be infected with the pathogen causing the
disease during pandemics.'* As a result of this study, We
observed that 65.7% of emergency department presenta-
tions in November and 59.9% in December were referred
to the pandemic outpatient clinic. This result was im-
portant in that it showed that the contact of individuals
with suspected COVID 19 symptoms with other areas
were cut off. Similarly, Wee et al. (2020) stated that most
COVID-19 cases (84.2%, 59/70) were identified at emer-
gency department triage since they met the criteria for sus-
pected cases.'

In our study, we observed that the rates of chest X-ray and
thoracic CT requests for diagnostic purposes were high in
the first months in the pandemic outpatient clinic but that
they gradually decreased afterward. The widespread utili-
zation of PCR tests and their use as the main criterion in
diagnosis was thought to be the reason for this decrease. it
was observed that the supply of medications to people who
were deemed suitable for antiviral drug treatment was first
started in May and that there was a decrease in medication

initiation rates in the last months within the scope of the
study according to the results of the PCR test. It was
thought this might have been related to the new develop-

ments in the effectiveness of the drug used.?

According to the results of the study, the number of
COVID service and COVID intensive care unit hospitali-
zations in October 2020, November 2020, and December
2020 was high. In addition, the number of hospitalizations
referred from the emergency outpatient clinic to the
COVID intensive care unit was higher than the number of
patients referred from the pandemic outpatient clinic. This
was considered to be due to the admission of severe
COVID-19 cases to the red zone of the emergency depart-
ment and the addition of these patients in the emergency
outpatient clinic records on the HIMS database.

In this study, the most frequently used codes in the diag-
nosis of patients admitted to the pandemic outpatient clinic
were Z03, Z03.8, and Z03.9 (observation and evaluation
for suspicious diseases and conditions). This showed that
the majority of patients referred to the pandemic outpatient
clinic were identified as COVID-19 suspects. This result
is an indication that triage is conducted effectively and that
individuals are directed to the right area. It was determined
that the number of people admitted to the pandemic outpa-
tient clinic with the diagnosis code U07.3 (COVID-19)
was high in April (177) and May (164) but decreased in
other months. The reason for the falling numbers of
COVID-19 diagnoses after these months was thought to be
due to the widespread use of home follow-up system. After
observation and evaluation for suspected diseases and con-
ditions, the most frequently used diagnosis codes were in
the range of J00-J99 used for the diagnosis of respiratory
system diseases. In a study on the evaluation of patients
presented to the emergency department, it was stated that
respiratory system and pain complaints were the most
common reasons for patient presentations.?* On the other
hand, in their meta-analysis study, Khan et al. (2020)
stated that the most common co-morbidities in COVID-19
patients were HT, DM, and cardiovascular diseases, re-

spectively.®

In conclusion, this study was conducted to evaluate pa-
tients who were diagnosed with COVID-19 in the emer-
gency department in terms of their socio-demographic
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characteristics and diagnosis codes and to examine the ef-
fect of the COVID-19 pandemic on presentations to the
emergency department and its functioning. The study data
showed the effect of the COVID-19 pandemic on emer-
gency service admissions and functioning. Besides, they
will contribute to the necessary education, planning, and

organization processes for similar situations.
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The Investigation of the Effects of Calcitriol on Human Ovarian Carcinoma Cells

Kalsitriol’iin Insan Ovaryum Kanser Hiicrelerine Etkisinin Arastirilmasi

Bahar KARTAL* Ebru ALIMOGULLARI*

0z

Amag: Over kanseri jinekolojik malignitelerden 6liimlerin 6nde gelen nedenlerindendir. Kadinlarda kansere bagli 6liimlerde beginci
sirada yer almaktadir. D Vitaminin aktif formu olan kalsitirol, vitamin D reseptoriine (VDR) baglanarak fonksiyon gostermektedir.
Kalsitriol, proliferasyon, apoptoz, diferansiasyon, inflamasyon, invazyon, anjiyogenez ve metastaz ile ilgili ¢oklu sinyal yollarmi dii-
zenleyerek kanser gelisimini ve bilylimesini etkileme potansiyeline sahiptir. Kolon, meme ve prostat kanseri bilyliimesini saglayan
spesifik sinyal yollarinin kalsitriol ile diizenlemesi incelendiginde kalsitrioliin birgok farkl1 kanser tiiriinde kanser hiicreleri iizerinde
genis bir etkiye sahip oldugu goriilmistiir. Calismamizin amact kalsitrioliin ovaryum kanser hiicrelerine kars1 etkisini aragtirmaktir.

Araclar ve Yontem: Calismamizda MDAH-2774 insan ovaryum kanseri hiicre hatti kullanilmistir. Hiicreler farkli dozlarda kalsitriole
24 ve 48 saat maruz birakildiktan sonra MTT testi ve kantitatif gercek zamanlit PCR yontemi uygulanmistir.

Bulgular: MTT testi sonucunda, kalsitiroliin ovaryum kanser hiicrelerinin canliligini azalttig1 tespit edildi. Kalsitriol uygulanan grupta
kontrol grubuna kiyasla VDR ve p53 gen ekspresyonlarinda artis saptandi. Bunlara ek olarak, kalsitriol uygulamasinin proapoptotik
belirte¢ Bax'in gen expresyonunda artiga ve anti-apoptotik Bcl-2 ekspresyonunda azalmaya neden oldugu tespit edildi.

Sonug: Sonug olarak kalsitriol tedavisinin, ovaryum kanser hiicrelerinin proliferasyonunu azalttig1 ve apoptozu indiikledigi saptanmis
olup, kasitrioliin tek bagma veya kemoterapi ilaglariyla kombinasyon halinde kullanilmasmin ovaryum kanser tedavilerinde potansiyel
bir rolii olabilecegi diistiniilmektedir.

Anahtar Kelimeler: apoptoz; kalsitriol; mtt analizi; ovaryum kanseri; grt-pcr
ABSTRACT

Purpose: Ovarian cancer is the fifth leading cause of cancer death in women, leading cause of death from gynecologic malignancies,
and the second most commonly diagnosed gynecologic malignancy, however the underlying pathophysiology is not clearly unders-
tood. Calcitriol, the active form of vitamin D serves its activity by binding to the vitamin D receptor (VDR). Calcitriol regulates
multiple signaling pathways such as proliferation, apoptosis, differentiation, inflammation, invasion, angiogenesis and metastasis. It
has been found to have a broad effect on several cancer types such as colon, breast and prostate cancer. Therefore, the study aimed to
investigate the effects of calcitriol on human ovarian cancer cells.

Material and Methods: The human MDAH-2774 ovarian carcinoma cells were exposed to different dose ranges of calcitriol for 24
and 48 hours. Cultured cells were evaluated in terms of MTT assay and quantitative Real time PCR.

Results: As evidenced by the MTT assay, calcitriol treatment resulted in the reduction of cell viability in human MDAH-2774 cells.
The gene expressions of VDR and p53 were increased with the calcitriol treatment compared to control. Additionally the gene ex-
pression of proapoptotic marker Bax increased and the anti-apoptotic marker Bcl-2 decreased with the presence of the calcitriol.
Conclusion: In conclusion calcitriol treatment decreased cell proliferation and induced apoptosis in ovarian cancer cells, therefore we
can suggest that calcitriol, either by itself or in combination with chemotherapy drugs, may be effective in treating ovarian cancer.

Keywords: apoptosis; calcitriol; mtt assay; ovarian cancer; grt-pcr
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INTRODUCTION

The process of ovarian carcinogenesis is complex. Obvi-
ous symptoms including weight loss, bloating, and dis-
comfort are not present in ovarian cancer.! It frequently oc-
curs just before or after menopause and is associated with
breast, cervical, colorectal, lung, stomach, and endometrial
cancer.? Progression and metastasis of ovarian cancer are
equal to those of other solid tumors require additional pro-
cesses, such as the destruction of intercellular structures,
changes in cellular adhesion, cell migration and invasion.®
Patients with ovarian cancer receive treatment that com-
bines surgery and chemotherapy. The main surgical proce-
dure's objectives are to confirm the diagnosis, establish the
lesion's stage, and reduce the tumor.* A lipid-soluble hor-
mone called vitamin D is typically produced by exposure
to sunshine. Vitamin D comes in two different forms: vit-
amin D3 and vitamin D2.5 The primary form of vitamin D
that is stored and circulated is 25-hydroxyvitamin D,
which is produced by the liver from both forms of the vit-
amin. The serum levels of this form are thought to be the
best indicator of the vitamin D status of the entire body.®
Kidney receives it after the initial hydroxylation and trans-
forms it into calcitriol, the active form of vitamin D.”

Calcitriol regulates a wide range of biological activities,
mostly via the nuclear vitamin D receptor (VDR).8 In Ad-
ditionally, to modulating biological processes like cell pro-
liferation, wound healing, neuromuscular activity, and im-
munological response, calcitriol is essential for preserving
the body's calcium balance. Additionally, through control-
ling signaling pathways involved in cell proliferation, dif-
ferentiation, apoptosis, inflammation, invasion, and metas-
tasis, calcitriol may have an anti-cancer effect.%

While calcitriol's anti-tumor effects have been extensively
studied in a number of in vitro and in vivo human and mu-
rine tumor models, including leukemia,** squamous cell
carcinoma,? prostate,® breast,** and colon cancer,*® there
is little information on ovarian cancer. As a result, the cur-
rent study's objective is to assess how calcitriol affects the

human ovarian cancer cell line.

MATERIALS and METHODS
Cell Culture

MDAH-2774 ovarian cancer cells (CRL No: 10303;
ATCC, USA) were grown in RPMI-1640 media (Biolog-
ical Industries, Israel) with 10% fetal calf serum (GIBCO,
Invitrogen Co.,UK), 100 units/mL penicillin and 100 g/mL
streptomycin (Sigma Chemical Co., MO, USA).

After adding RPMI-1640 to inactivate the trypsin and har-
vesting semi-confluent cells from flasks with 0.05% tryp-
sin (Sigma Chemical Co., MO, USA), the cells were resus-
pended in culture media.

MTT Assay

MDAH cells were seeded in 96-well plates at a density of
(2x108 cells/well) and maintained for 24 and 48 hours with
calcitriol (71820, Cayman ChemicalCo, USA) at concen-
trations of 0.5nM, 1nM, 10nM, 50nM, 100nM, 200nM,
500nM and 1000nM.%*® Groupl(control): nontreated,
groupll: (0.5nM, 1nM, 10nM, 50nM, 100nM, 200nM,
500nM and 1000nM) calcitriol treatment for 24h and
group IlI: (0.5nM, 1nM, 10nM, 50nM, 100nM, 200nM,
500nM and 1000 nM) calcitriol treatment for 48 hours.
Following incubation, cell viability was assessed using the
MTT assay (Sigma-Aldrich, St. Louis, USA), in compli-
ance with the guidelines provided by the manufacturer. On
a microplate reader (Enspire, PerkinElmer, USA), the ab-
sorbance was measured between 570 and 630 nanometers.
Cell viability was evaluated as a percentage of untreated

cells.

Quantitative Real-Time PCR

gRT-PCR was utilized to assess the levels of VDR expres-
sion for the evaluation of calcitriol's genomic effect, BAX
expression levels for its pro-apoptotic effects, BCL2 ex-
pression levels for its anti-apoptotic and. P53 expression
levels for its antitumor impact.

The cultured MDAH-2774 cells were treated with 1nM,
100nM and 1000nM calcitriol for 24h. RNeasy Mini Kit
(QIAGEN Brand Cat.N0.74104) was utilized to perform
mRNA isolation according to defined guidelines. 1 mg of
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RNA and 2mL of 5xPrimerScript RT Master Mix (Ta-
KaRa, Japan) made up the reverse transcription reactions,
which had 10 mL total in volume. RNA primer sequences
were given in Table 1. The C100 PCR System (Bio-Rad,
CA, USA) was used to conduct reactions for 15 minutes at

Table 1. The primer sequences of RNA.

37°C. The internal control was GAPDH. On the ABI 7500
PCR equipment, the gPCR was carried out using the
SYBR Green (Roche, Basel, Switzerland) dye detection
method.

GAPDH F:GAAGGTGAAGGTCGGAGTCAAC
VDR F:TCTCCTGCCTACTCACGATAA
BCL-2 F:-TTCTTTGAGTTCGGTGGGGTC
BAX F:ATGGACGGGTCCGGGGAG

P53 F:TTCTCATCACCGGCATCACG

R:CAGAGTTAAAAGCAGCCCTGGT
R:GCTACTGCCCGTGAGAATATAA
R:TGCATATTTGTTTGGGGCAGG
R:TCAGAAAACATGTCAGCTGCC
R:GCTATCACAAACTGCAAGACG

Statistical Analysis

The statistical analyzes were done by applying two-tailed
student’s t-test and analysis of variance (ANOVA) by us-
ing GraphPad Prism® V.5.00 software (GraphPadsoft-
ware Inc., La Jolla, USA). The data was presented as
means + SEM. The free Relative Expression Software
Tool (REST 2009, Qiagen) was used to determine fold
changes in gene expression, the comparative CT tech-
nique, and statistical analysis. The tests considered signif-
icance level of p<0.05.

RESULTS

MTT Assay Results

We examined the potential of calcitriol at various concen-
trations 0.5nM, 1nM, 10nM, 50nM, 100nM, 200nM,

500nM and 1000 nM for 24, and 48 hours. The MTT assay
data analysis revealed that 50nM, 200nM and 500nMcal-
citiriol treatment for 24 hours reduced the cell proliferation
at %90, %93, and %94 respectively, compared to control.
1nM, 100nM and 1000nM doses of calcitriol treatment for
24h reduced the MDAH cell proliferation at %82,%86 and
%94 respectively (Figure 1A).

On the other hand, treatment with the same amounts of cal-
citriol, particularly 100nM and 1000nM for 48 hours led
to an increase in cell proliferation (Figure 1B). According
to these observations, calcitriol showed its inhibitory ef-
fects for 24 hours.

For the ensuing studies, the concentrations of 1 nM, 100
nM, and 1000 nM were chosen because they had the best
inhibitory effects on both cell viability and proliferation.
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Figure 1. Analyses of cell viability.

QRT-PCR Results

The gene expressions of the human MDAH-2274 ovarian
cancer cells treated with calcitriol at 1 nM, 100 nM and

1000 nM were presented in (Figure 2). This translated to
the up-regulated expression of VDR, P53, and proapop-
totic protein Bax and down-regulated antiapoptotic protein
Bcl-2 due to culturing in the presence of 1000 nM calcit-
riol for 24 hours (Figure 2).
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Figure 2. Quantitative RT-PCR Analyses.

DISCUSSION

A powerful steroid hormone, calcitriol is an active metab-
olite of vitamin D. By controlling numerous signaling
pathways, calcitriol has demonstrated anti-tumor benefits
in a variety of malignancies. It is crucial in prostate and
other malignancies and is biologically active. According to
studies, populations residing at higher latitudes have
greater risks of various malignancies due to low vitamin D

levels.t”

Calcitriol, the biologically active derivative of vitamin D,
has anticancer properties both independently and in con-
junction with chemotherapeutic medicines, in a variety of
cell types. The aggressive tumor known as malignant pleu-
ral mesothelioma (MPM) is uncommon. It has a poor prog-
nosis and few therapies are available. The researchers in-
vestigated calcitriol's potential anticancer function. The
findings demonstrated calcitriol decreased cell survival

and proliferation in human MPM cells.*8

Numerous cancer cell models have been used in studies to
show the effects of calcitriol on cell differentiation and
anti-proliferation. In addition, in cancer animal models,
calcitriol and its analogs demonstrated the capacity to post-
pone tumor development and suppress tumor progression,
either alone or in combination with anticancer medi-

CineS.19’20’21

Sunlight exposure, nutrition, and supplements all affect
vitamin D levels. There was mounting evidence that ovar-
ian cancer risk was elevated in people with low vitamin D
levels. Yin et al.'s meta-analysis of 10 cohort studies on the
incidence of ovarian cancer discovered an average rise in
25(0H)2D3 of 20 ng/ml.?? Higher 25(OH)D concentra-
tions are linked to prolonged survival rates, according to a
case-control study of 1631 women with epithelial ovarian
cancer (adjusted HR: 0.93; 95%CI: 0.88-0.99 per 10
nmol/L).%

Wong et al. researched into the connection between post-
menopausal women's serum 25(OH)D) concentrations and
cancer-specific mortality. Women who had lower serum
concentrations of 25 (OH) D is less than the average value
of 64 nmol/L; had a greater risk of dying from cancer. For
every 30 nmol/L drop in serum 25 (OH) D level, resulted
in a 30% increase in the overall risk of cancer-related
death.?* According to epidemiological data, vitamin D
supplementation is linked to a lower cancer mortality rate
and lower circulating vitamin D levels are linked to to a
higher chance of developing ovarian cancer.?®

In Lagos, Nigeria, women were studied by E Sajo et al. to
ascertain the connection between the risk of ovarian cancer
and serum vitamin D levels. Each participant's venous
blood was taken to measure the serum 25-hydroxyvitamin
D [25(0OH)D] level using a vitamin D ELISA kit. Re-
searchers discovered that the vitamin D levels in ovarian
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cancer patients were lower than those in healthy individu-
als. Epithelial ovarian cancer risk was four times higher in

people with vitamin D deficiency.?

In one study, the impact of calcitriol and calcidiol on the
growth of melanoma cells and the way they responded to
radiation from proton beams was evaluated. Melanoma
cell lines (human SKMEL-188, hamster BHM Ma, and
hamster BHM Ab) were given calcitriol as pretreatment at
graduated doses (0, 10, and 100 nM) and then exposed to
radiation of 0 to 5 Gy. They discovered that that at 10 nM,
calcitriol inhibited the growth of human melanoma, yet
just calcidiol did the same at 10 and 100 nM levels for
hamster lines. Melanoma cells were made more sensitive
to modest doses of proton beam radiation after receiving
either 1.25(0H)2D3 or 25(0H)D3.7

We used the MTT test to analyze different calcitriol con-
centrations and treatment durations to identify the effects
of calcitriol on cell viability. The MTT assay showed that
treatment with calcitriol decreased the viability of human
MDAH-2774 ovarian cancer cells in a concentration- and
time-dependent manner.The MTT assay data analysis re-
vealed that calcitriol therapy at concentrations of 1 nM,
100 nM, and 1000 nM for 24 hours reduced the prolifera-
tion of MDAH-2774 cells.

Virtually every type of human cell contains VDR, but it is
primarily found in metabolic organs. Recent research has
identified VDR as a mitochondrial localization, and it has
been discovered that in cancer cell lines, keratinocytes, and
adipocytes, calcitriol suppresses mitochondrial respira-
tion. This has an impact on lipid metabolism, cell differen-
tiation, and proliferation.?® Being a fat-soluble substance,
calcitriol easily interacts with VDR, where it has an impact
on biological processes.?

Reduced fibrosis and inflammation in both acute and
chronic murine pancreatitis are two advantages of VDR-
directed treatment. Genomic investigations have also re-
vealed a link between tumor growth and shorter disease-
free life periods and low-to-absent expression of VDR and
cytochrome p450.%°

Tumor suppressor gene (TSG) inactivation is a molecular
target for the emergence of neoplasia. One of the TSGs in

a range of malignant tumors is p53. Advanced-stage and
high grade tumors have been linked to endometrial cancer

that expresses mutant P53 protein strongly.3!

Bcl-2, an anti-apoptotic protein, prevents cell death by
controlling the activity of the mitochondrial membrane.
The pro-apoptotic proteins that are responsible for causing
cell death are encoded by the Bcl-2-associated X protein
(BAX). Excessive Bcl-2 expression suppresses apoptosis
while excess of Bax causes cell death. It has been hypoth-
esized that the P53/BCL2/BAX apoptotic signaling path-
way is dysfunctional during the development and progres-

sion of tumors.3

A melanoma cell line was utilized in one study to investi-
gate the anti-proliferative impact of calcitriol using a cell
viability assay. PCR, expression of apoptosis-related
genes, and western blot analysis of apoptosis protein lev-
els. They discovered that the apoptosis-related proteins
caspase-3, caspase-8, and caspase-9 could all be activated
by calcitriol. These calcitriol side effects highlight the
drug's potential as a strong adjuvant therapy for mela-

noma.33'34

By using qRT-PCR, we examined the gene expression of
VDR, p53, Bax, and Bcl-2. We discovered that treatment
of MDAH-2274 ovarian cancer cells for 24 hours with
1000nM calcitriol raised the expression of VDR, p53, and
Bax and decreased Bcl-2.

Ohnishi et al. demonstrated that vitamin D-induced cell
cycle arrest is caused by the inhibition of numerous essen-
tial proteins that control the G1/S phase and up-regulate
the expression of P53.% In accordance with the literature,
we discovered enhanced p53 expression. The current
study's findings further demonstrated that the decreased
expression of Bcl-2 and elevated Bax expression in calcit-
riol-treated MDAH cells are necessary for calcitriol's anti-
apoptotic and anti-proliferative actions.

In addition to inhibiting the epithelial-to-mesenchymal
transition, calcitriol has been demonstrated to enhance
VDR expression in a variety of cancer cells such as bron-
chial epithelial and peritoneal mesothelial cells.*
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In the current study, we also discovered elevated VDR ex-
pression in MDAH cells that had received calcitriol treat-
ment. We demonstrated the antiproliferative and apoptotic
effects of calcitriol on human ovarian cancer cells. Thus,
we can propose that vitamin D might be helpful as an ad-

junctive therapy for ovarian cancer.
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Normal Servikal Sitolojili Kadinlarda Yiiksek Riskli Human Papillomavirus
Sikhig1 ve Tip 16/18 Dagilimi: Tek Merkez Calisma
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oz

Amag: Serviks kanseri, kadinlarda en yaygin goriilen kanser tiirlerinden biridir. Serviks kanserinin Human Papilloma viriis (HPV) ile
iligkisi kanitlanmis olup hastalarin tamamima yakininda HPV DNA varlig1 gosterilmistir.

Caligmadaki amacimiz; normal servikal sitolojili kadinlarda yaslara gore yiiksek riskli HPV (hrHPV) sikligini ve tip 16/18 dagilimini
arastirmak ve diger ¢aligmalarla karsilastirmasini yapmaktir.

Araclar ve Yontem: Calismamizda Istanbul Medeniyet Universitesi Prof. Dr. Siileyman Yalgin Sehir Hastanesi Tibbi Patoloji Ana-
bilim Dali’'nda 01.10.2018-01.10.2020 tarihleri arasinda, servikal sitolojisi malignite agisindan negatif ve hrHPV DNA incelemesi
yapilmis 4212 servikal sitolojik materyal retrospektif olarak degerlendirildi. Olgular, yaslarma gore 21-24 yas, 25-29 yas, 30-44 yas,
45-54 ve 55-65 yas olmak tizere 5 gruba ayrildi. Gruplar hrHPV pozitifligi ve tip 16/18 dagilimi agisindan analiz edildi.

Bulgular: Toplam 4212 olgunun 494’iinde (%11.73) hrHPV pozitifligi saptandi. Grup 1 (21-24 yas), grup 2 (25-29 yas), grup 3 (30-
44 yas), grup 4 (45-54 yas) ve grup 5 (55-65 yas) hrHPV pozitiflik orani sirasi ile %31.97, %16.83, %18.34, %11.29, %8.73 ve %
10.18 olarak bulundu.

HrHPV pozitifligi agisindan Grup 1 ve 2 ile diger gruplar arasinda istatistiksel olarak anlamli farklilik bulunmaktadir (p<0. 05).

HPV tip 16 pozitifligi agisndan Grup 1 ve diger gruplar arasinda istatistiksel olarak anlamli farklilik bulunmaktadir (p<0.05), grup 2,
3,4 ve 5 arasinda anlamli bir farklilik bulunmamaktadir (p>0.05).

Sonug: Meta analiz ¢aligmalarma gore; normal sitolojili kadimnlarda yaklasik %6.6 oraninda hrHPV pozitifligi bildirilmistir. Bu oran
diisiik-orta sosyoekonomik diizeydeki toplumlarda daha sik olmak tizere %1.4 ile %25.6 arasinda degismektedir. Bu calismada da yas
gruplarindan bagimsiz bu oran %11.73 olarak saptanmug literatiir ile uyumlu olarak bulunmustur.

Anahtar Kelimeler: hrHPV; normal sitoloji; serviks; tip16/18
ABSTRACT

Purpose: The aim of this study was to investigate the prevalence and age distribution of high risk human papilloma virus (hrHPV)
infection from Turkish women with normal cytology.

Materials and Methods: Our study population consisted of 4212 women with normal cytology and adequate hrHPV molecular testing.
The cases were divided into 5 groups according to their age ranges as 21-25 years old, 25-29 years old, 30-44 years old, 45-54, and
55-65 years old. Groups were compared with hrHPV positivity and type 16/18 positivity.

Results: Hr HPV was detected in 494 (11.73 %) of 4212 cases. The positivity of hr HPV were 31.97% in group 1 (21-24 years),
18.34% in group 2 (25-29 years), 11.29% in group 3 (30-44 years), 8.73% in group 4 (45-54 years), and 10.18% in group 5 (55-65
years) . There was statistically significant difference in the rates of hrHPV between group 1 and the other groups (p <0.05). There was
statistically significant difference in the rates of hrHPV of group 2 and the other groups (p <0.05) . There was statistically significant
difference in the rates of type 16 between groups 1 and the other groups (p <0.05) .

Conclusion: According to meta-analysis studies, hrHPV positivity has been reported in approximately 6.6% of women with normal
cytology. This rate varies between 1.4% and 25.6%, being more frequent in societies with low-middle socioeconomic status. In this
study, this rate was found to be 11.73% independent of age groups and was found to be consistent with the literature.

Keywords: cervix; hrHPV; normal cytology; type 16/18
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GiRiS

Serviks kanseri, tiim diinyada kadinlarda goriilme siklig
ve mortalite agisindan dordiincii sirada yer alan bir kanser
tiiriidiir. Her y1l yaklasik 600.000 yeni vaka tanimlanmakta
ve 300.000°den fazla kadin da bu sebeple hayatini kaybet-
mektedir.? Yeni servikal kanser vakalarimin %90’ dan faz-
las1 gelismekte olan iilkelerde ortaya ¢ikmakta ve vakala-

rin yaklasik % 50’si kaybedilmektedir.?

Epidemiyolojik ¢aligmalar serviks kanseri i¢in major risk
faktoriiniin human papilloma viriis (HPV) enfeksiyonu ol-
dugunu gostermistir.? Serviks kanseri olgularmn nere-
deyse tiimiinden (% 95’den fazlas) HPV DNA/RNA’s1
izole edilebilmektedir. Bu nedenle serviks kanseri sikli-
ginda azalma HPV enfeksiyonunun taninmasi, dnlenmesi
ve tedavi edilmesi ile miimkiindiir.2 Ozellikle tarama prog-
ramlari ile siklikla asemptomatik olan prekiirsér lezyonlar

taninmakta ve etkili bir sekilde tedavi edilebilmektedir.?

Bununla birlikte prekiirsor lezyonlar heniiz olusmadan
normal servikal sitolojili kadinlarda da HPV pozitifligi
saptanabilmektedir. Giincel Amerikan Kolposkopi ve Ser-
vikal Patoloji Dernegi (ASCCP) kilavuzlarina gore yiik-
sek riskli HPV (hrHPV) pozitifligi olan sitolojisi normal
olan hastalarin yonetimi farklilik gosterebilmektedir. Ol-
gular, hrHPV test sonuglarina gore kolposkopiye yonlen-
dirilebilir veya bir y1l sonra hrHPV testi tekrar istenebilir.®
Tiirkiye’de hrHPV pozitifligi olan normal sitolojili kadin-
larin sikligr ile ilgili veri saglayan bazi ¢aligmalar mevcut-
tur. HrHPV prevelansini, Inal ve ark. %1.5,4 Akcali ve
ark. %8.5,5 Tezcan ve ark %18.9,6 Sahiner ve ark.
%19.7,7 Yiice ve ark. %21.48 olarak bildirmislerdir. Ka-
talan Onkoloji Enstitiisii ve Uluslararast Kanser Arastirma
Ajansi, HPV ve Kanser Bilgi Merkezi (ICO/IARC) 2023
verilerine gére, normal sitolojiye sahip Tiirk kadinlar ara-
sinda hrHPV prevelans1 %1.5 ila %32.1, HPV tip 16/18

prevalanst ise %4.2 olarak rapor edilmistir.®

Bu caligmadaki amacimiz; bolgemizde servikal sitolojisi
normal olan kadinlarda hrHPV sikligini ve tip 16/18 dagi-
limini yaglara gore arastirmak ve benzer diger ¢calismalarla

karsgilagtirmasini yapmaktir.

ARACLAR ve YONTEM

Cahigmamizda Istanbul Medeniyet Universitesi Goztepe
Prof. Dr. Siileyman Yalgin Sehir Hastanesi Tibbi Patoloji
Anabilim Dali'nda 01.10.2018-01.10.2020 tarihleri ara-
sinda, servikal sitolojisi malignite agisindan negatif olan
ve hrHPV DNA inceleme-si yapilmis toplam 4447 adet
servikal sitolojik materyal patoloji raporlari lizerinden ret-

rospektif olarak degerlendirildi.

Calismaya 21-65 yas arasi, 2014 Bethesda Sistemine gore
yeterlilik kriterlerine uyan ve malignite agisindan negatif
tanist alan, hrHPV DNA incelemesi yapilmis ve yeterli so-
nug elde edilmis olgular dahil edildi. Yagt 21°den kiigiik,
65’den biiyiik, yeterlilik kriterlerine uymayan yetersiz si-
tolojili ve hrHPV DNA calismasi yapilmis ancak yeterli
sonug elde edilememis olan olgular diglandi. Sonug olarak

4212 adet servikal sitolojik materyal ¢alismaya alindi.

Servikal sitolojik 6rnekler, sivi bazli sitoloji (ThinPrep Pap
Test) yontemi ile degerlendirilmigtir. Kalan koruyucu so-
lisyonlarindan Roche marka Cobas4800 System Liquid
Cytlogy Preparation Kit kullanilarak DNA izolasyonu ve
Real Time PCR yontemiyle HPV DNA genotiplendirmesi
yapilmistir. Bu test HPV DNA genotip 16, Genotip 18 ve
“diger” baglig1 altinda HPV DNA HR (yiiksek risk) Geno-
tiplerini (31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 ve 68)
saptamaktadir. Olgular, yaslarina gore 21-24, 25-29, 30-
44, 45-54 ve 55-65 olmak iizere 5 gruba ayrildi. Gruplar
hrHPV porzitifligi ve tip 16/18 dagilimi agisindan analiz
edilerek karsilastirildi.

Cahgmamiz icin S. B. Istanbul Medeniyet Universitesi
Goztepe Egitim ve Arastirma Hastanesi Klinik Arastirma-
lar Etik Kurulundan onay alinmustir (tarih 02.12.2020 ve
say1 2020/0723).

istatiksel Analiz

Istatiksel analiz i¢in SPSS versiyon 22 yazilimi1 (IBM,
New York City, New York), calisma verileri degerlendi-
rilirken tanimlayici istatistiksel metodlar (ortalama, or-
tanca deger, grup dagilim ve yiizdelikleri) ve niteliksel ve-
rilerin kargilastirllmasinda “Pearson Chi-Square” Ki-Kare
testi kullanildi. Anlamlilik p<0.05 olarak degerlendirildi
(Sekil 1).
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Seneldir ve ark.

BULGULAR

Olgularin yaglar1 21 ile 65 arasinda degismekte olup, orta-
lama deger 51.50, ortanca deger 43 olarak bulundu. Top-
lam 4212 olgunun 147’si (%3.50) 21-24, 338’1 (%8.02)
25-29, 2072’si (%49.19) 30-44, 1203’1 (%28.56) 45-54,
452’si (%10.73) 55-65 yas araliginda idi (Tablo 1).

Olgularin 494’iinde (%11.73) hrHPV pozitifligi saptandi.
Grup 1 (21-24 yas), grup 2 (25-29 yas), grup 3 (30-44 yas),
grup 4 (45-54 yas) ve grup 5’in (55-65 yas) hrHPV pozi-
tiflik orami sirasi ile %31.97, %18.34, %11.29, %8.73 ve
%10.18 olarak bulundu (Sekil 1). Genel HPV durumlari,
tip 16 ve 18 dagilimlar1 Tablo 2’de belirtilmistir.

19 b hrHPV pozitif

90 N; hrHPV negatif
81,66

Grup 1 (21-24 yas) Grup 2(25-29 yas)

80
70 68,03
60
50
40
31,97
30
18,34
20
11,29

10

)

Grup 3 (30-44 vas)

88,71 91,27 89,82

| ‘73| 101s|

Grup 4 (45-54 vas) Grup 5 (55-65 vas)

Sekil 1. Yas gruplarina gore pozitif ve negatif hrtHPV dagilimi.

Tablo 1. Yas iiilarma iére olii saillarmm dai'lhml.

Grup 1 (21-24) 147 (%3.50)
Grup 2 (25-29) 338 (%8.02)

Grup 3 (30-44) 2072 (%49.19)
Grup 4 (45-54) 1203 (%28.56)
Grup 5 (55-65) 452 (%10.73)
Toplam 4212 (%100)

HrHPV porzitifligi acisindan Grup 1 ile diger tiim gruplar
(2,3,4,5) arasinda istatistiksel olarak anlamli farklilik bu-
lunmaktadir  (p=.00095,  p<0.00001,  p<0.00001,
p<0.00001 sirastyla).

HrHPV pozitifligi agisindan Grup 2 ile diger tim gruplar
(1,3,4,5) arasinda istatistiksel olarak anlamli farklilik bu-
lunmaktadir  (p=.00095, p=0.000251, p<0.00001,
p=0.000948 sirasiyla).

HrHPV pozitifligi agisindan grup 3 ile 5 arasinda ve grup
4 ile 5 arasinda ise istatistiksel olarak anlamli bir farklilik

bulunmamaktadir (p=0.493478, p=0. 361762 sirasiyla).

HPV tip 16 pozitifligi acisindan Grup 1 ve diger tiim grup-
lar (2,3,4,5) arasinda istatistiksel olarak anlamli farklilik
bulunmakta  (p=0.000105, p<0.00001, p<0.00001,
p<0.00001 sirastyla), grup 2, 3, 4 ve 5 arasinda anlamli bir
farklilik bulunmamaktadir (p>0.05).

HPV tip 18 pozitifligi agisindan Grup 1 ve diger tiim grup-
lar (2,3,4,5) arasinda istatistiksel olarak anlamli farklilik
bulunmakta  (p=0.005002, p<0.00001, p<0.00001,
p=0.001229), grup 2, 3, 4 ve 5 arasinda anlaml bir farklilik
bulunmamaktadir (p>0.05).
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Tablo 2. Yas gruplarina gére genel hr HPV durumlari, tip 16 ve 18 dagilimlari.

Gruplar HPV (genel) HPV (genel)  HPV Other  HPV Other Tip 16 Tip 16 Tip 18 Tip 18
( P ) Pozitif Negatif Pozitif Negatif Pozitif Negatif Pozitif Negatif
yas araligl n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Grup 1 47/147 100/147 33/147 114/147 19/147 128/147 9/147 138/147
(21-24) (%31.97) (%68.03) (%22.45) (%77.55) (%12.93) (%87.07) (%6.12) (%93.88)
Grup 2 62/338 276/338 54/338 284/338 12/338 326/338 5/338 333/338
(25-29) (%18.34) (%81.66) (%15.98) (%84.02) (%3.55) (%96.45) (%1.48) (9098.52)
Grup 3 234/2072 1838/2072 195/2072 1877/2072 59/2072 2013/2072 17/2072 2055/2072
(30-44) (%11.29) (%88.71) (%9.41) (%90.59) (%2.85) (%97.15) (%60.82) (%99.18)
Grup 4 105/1203 1098/1203 86/1203 1117/1203 24/1203 1179/1203 9/1203 1194/1203
(45-54) (%8.73) (%91.27) (%7.15) (%92.85) (%1.9) (%98) (%0.75) (999.25)
Grup5 46/452 406/452 34/452 418/452 14/452 438/452 6/452 446/452
(55-65) (%10.18) (%89.82) (%7.52) (%92.48) (%3.1) (%96.9) (%1.33) (%98.67)
Toolam 494/4212 3718/4212 401/4212 3811/4212 127/4212 4085/4212 46/4212 4166/4212
P (%11.73) (%88.27) (%9.54) (%90.46) (%3.04) (%96.96) (%1.09) (9098.91)

HrHPV; High risk human papilloma viriis.

TARTISMA

Serviks kanserinin insidans ve mortalite oranlari tiim diin-
yada cografi farkliliklar gostermektedir.'? En yiiksek bol-
gesel insidans ve 6liim orant Giiney ve Dogu Afrika, Gii-
neydogu Asya ve Giiney Amerika iilkelerinde goriilmek-
tedir.! Kuzey Amerika, Avustralya ve Bat1 Asya ise 7 ila
10 kat daha diisiik insidans oranina sahiptir.! Tiirkiye, ser-
viks kanseri agisindan kadinlarda goriilen kanserler ara-
sinda yaklasik dokuzuncu sirada olmasi nedeni ile diisiik

insidansli iilkeler grubunda yer almaktadir.

Yiiksek riskli HPV enfeksiyonu servikal kanser gelisimin-
deki ana etiyolojik ajandir.? Ozellikle yiiksek riskli HPV
tipleri olarak bilinen 16, 18, 31, 45 tiim serviks kanseri has-
talarinin %80’inde bulunmaktadir.** HPV enfeksiyonunun
baslangict ile kanser gelisimi arasinda uzun bir latent do-
nemin bulunmasi nedeniyle 6nciil lezyonlar veya kanserler
tarama programlariyla erken evrelerde saptanabilmektedir.
Bu nedenle servikal kanser taramasinda temel olarak ser-
vikal sitoloji incelemesi yapilmakta ve HPV testleri kulla-
nilmaktadir. Hasta yonetimi; olgunun yasina, sitolojik in-
celeme, hrHPV ve tip 16/18 sonuglarina gére planlanmak-

tadir.12

On bir farkli tilkenin (Nijerya, Hindistan, Vietnam, Tay-
land, Kore, Kolombiya, Arjantin, Sili, Hollanda, italya ve
Ispanya) 13 ayr1 bolgesindeki genel popiilasyondaki ka-
dinlardan rastgele segilerek yapilan meta analiz ¢aligmala-
rina gore normal sitolojili kadinlarda yaklasik % 6.6 ora-

ninda hrHPV pozitifligi bildirilmistir. Bu oran diisiik-orta

sosyoekonomik diizeydeki toplumlarda daha sik olmak
tizere %1.4 ile % 25.6 arasinda farklilik gostermektedir.!!
Bu caligmada da yas gruplarindan bagimsiz olarak bu oran
%11.73 olarak saptanmis olup literatiir ile uyumlu olarak

bulunmustur.

Literatiirde yas gruplarina gore olan dagilimda 25 yas altt
kadinlarda en yiiksek hrHPV pozitifligi saptanirken 35 yas
altindaki kadinlarda da yiliksek hrHPV pozitifligi goriil-
miistiir.!* HrHPV prevalansi 35-44 yas grubunda azalmus,
45-54 yas ve daha ileri yag grubunda ise tekrar artig gos-
termistir.'! Bu ¢alismada da yas gruplarina gore; 25 yas altt
kadinlarda en yiiksek hrHPV pozi-tifligi, 29 yas alti kadin-
larda yiiksek hrHPV pozitifligi, 45-54 yas arasinda en dii-
siik hrHPV pozitifligi saptanmig olup 54-65 yas arasinda
tekrar hafif bir artis gdzlenmistir.

Sanjose ve arkadaslarinin yaptig1 meta analiz ¢alismasina
gore hrHPV ile enfekte olan kadinlarin %23.3’{iniin tip 16,
%8.5’inin tip 18 ile enfekte oldugu bildirilmistir.!! Bu ¢a-
lismada da literatiire benzer sekilde 494 hrHPV pozitif ol-
gunun %25.70’i tip 16, %9.31°1 tip 18 pozitifligi goster-
mistir. Ayrica 21-24 yas arasi kadnlarda tip 16 ve 18 po-
zitifligi diger yas gruplarina goére anlaml derecede yiiksek

bulunmustur.

Tiirkiye’de 2014 yilindan itibaren hrHPV tabanli organize
tarama programlart uygulanmaya baglanmis ve bu veriler-
den elde edilen ilk sonuglara gore bir milyon kadin tara-
maya alinmistir. Bu ¢alismada hrHPV pozitif olgularin %
66.7’sinde sitolojik olarak benign 6zellikler saptandigi

32



Normal sitolojili kadinlarda hrHPV siklig1 ve dagilimi

Seneldir ve ark.

gosterilmistir.? Tiirk popiilasyonunda normal sitolojili ol-
gularda HPV orani Dursun ve arkadaglarinin ¢ok merkezli
ve 6388 vakalik ¢aligsmasinda %27, 2013’te Akyar ve ar-
kadaslarinin ¢aligmasinda %17.7, Eren F. ve arkadaslari-
nin ¢aligmasinda % 34, Erdogdu tarafindan yapilan ¢alis-
mada %16.7 olarak bulunmustur.31® Bu ¢alismadaki so-
nuglar da ulusal ¢alismalara benzer sekilde toplumumuzda
samldiginin aksine yiiksek oranda HPV tasiyiciligr oldu-
gunu, niifus dagilimmin heterojenitesini gdstermekte ve

tarama yontemlerinin onemini ortaya koymaktadir.

Calismamizda bazi kisithiliklar s6zkonusudur. Tek mer-
kezli ve hastane bazl1 bir ¢aligma olmasi, nisbeten sosyoe-
konomik diizeyi yiiksek bir ¢evreye ait hasta popiilasyo-
nun olmasi toplumun tiimiinii temsil edebilme agisindan
sinirlilik olugturmus olabilir. Veriler hastane kayitlarindan
olusturulmustur. Bu kisiler saglik sorunu olan veya benzeri
bir sebeple hastaneye bagvuran kisilerdir. Bu nedenle ¢a-

lisma toplum taramasi niteliginde degildir.

HPYV enfeksiyonu agisindan en énemli risk faktorii seksiiel
aktivitedir. Erkek ve kadinlarda HPV bulagma riskinin
partner sayist, ilk sekstiel iliskinin erken yasta olmasi, sek-
stiel temasla bulasan diger hastaliklarin varlig: ile arttigt
bilinmektedir.> Aym zamanda diisiik sosyoekonomik du-
rum, kotii hijyenik kosullar, sigara igilmesi, ilk gebelik ya-
simin erken olmasi, 1k, immunsupresyon, oral kontraseptif
kullanimi gibi faktorlerin de servikal neoplazi riskini art-
tirdig1 bildirilmistir.? Bu ¢alismada da gen¢ kadinlarda
daha yiiksek olarak saptanan HPV prevelansinin basta
partner cesitliligi olmak {izere yasam sekillerindeki ve ter-
cihlerdeki degisiklikler ile birlikte, tarama ya da erken tam
igin saglik kuruluslarina bagvurma oraninin artisi ile agik-
lanabilecegini diisiinmekteyiz.Y” Ayrica bu g¢alismadaki
gibi hrHPV ve tip 16 igin, 55-65 yas arasinda goriilen
ikinci pikin nedeninin de kadinlarda gebe kalma endigesi-
nin azalmasi veya ortadan kalkmasi olarak degerlendirile-

bilecegini dngdrmekteyiz.'’

HPV enfeksiyonundan korunmay: saglayacak profilaktik
HPYV agilarinin topluma sunulmasi ve bu konuda toplumun
bilgilendirilmesi biiyiik énem tagimaktadir.’? Ulkemizde,
HPV igin ulusal bir agilama programi bulunmamaktadir.
Tiirk Jinekolojik Onkoloji Dernegi HPV agisimi dnermek-
tedir. Tiirkiye’de yapilan ¢alismalar daha ¢ok HPV asist

farkindalik olusturma ve genel tutum calismalaridir.®

Sonug olarak, tilkemizdeki hrHPV sikliginin ve yas dagi-
Iiminin diger toplumlardakine benzer oldugunu diisiin-
mekteyiz. Ulkemizdeki gergek HPV prevalanst ve tipleri-
nin belirlenebilmesi igin toplum tabanl genis sayida hasta
igeren serilere ve bilinglenme galismalarina ihtiyag duyul-
maktadir. Diinya Saglik Orgiitii’niin &nerisinde oldugu
gibi, lilkemizde de agilama ¢aligmalari, tarama testlerinin
yayginlagtirilmasi ve prekanser6z lezyonlarin taninmasi
ile serviks kanserinin elimine edilmesinin miimkiin olabi-

lecegini ongdrmekteyiz.
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Amag: Bu ¢aligmada bipolar ve sizofreni tanili hastalarin algiladiklar1 sosyal destegin tedavi uyumlar: ve iggorii diizeyleriyle
iliskisinin belirlenmesi amaglanmistir.

Araglar ve Yontem: Bu arastirma son 1 yil i¢inde klinigimizde yatarak tedavi gérmiis, remisyon doneminde olan, 55 bipolar ve 55
sizofreni tanili hasta olmak tizere 110 birey ile yiriitilmistir. Katilimcilara sosyodemografik ve klinik veri formu, Young Mani Dere-
celendirme Olgegi (YMDO), Klinik Global izlenim Olgegi (CGI), Iggériiniin Ug bilesenini Degerlendirme Olgegi (TUBDO), Morisky
Tedavi Uyum Olgegi (MTUO) ve Cok Boyutlu Algilanan Sosyal Destek Olgegi (CBASD) uygulanmustir.

Bulgular: Bipolar hastalarin yas ortalamasi 40.47+12.96, sizofreni tanili hastalarin yas ortalamas1 40.45+11.71 idi. Algilanan aile,
arkadas, 6zel biri destegi ve total destek puani bipolar hastalarda anlamli (p=0.000, p=0.000, p=0.004, p=0.000, sirasiyla) yiiksek
saptanmug olup, en yiiksek destek aileden, ardindan arkadas ve onemli kisilerden algilanmistir. Gruplar tedavi uyumlar1 agisindan
farklilik (p=0.083) gostermemekle birlikte, i¢ gorli puam bipolar hastalarda anlamli yiiksekti (p=0.001). Gruplar algilanan sosyal
destegi etkileyen faktorler agisindan hiyerarsik regrasyon analiziyle degerlendirilmistir. Cinsiyet, egitim yili, i¢gdrii ve tedavi uyu-
munun sosyal destek i¢in prediktif (p=0.04, p=0.01, p<0.001, p=0.01, sirasiyla) oldugu goriilmiistiir.

Sonug: Bipolar ve sizofren hastalara bakim verenlerin (aile vb.) sosyal destegin klinik gidise etkisi konusunda bilgilendirilmesi i¢gorii
ve tedavi uyumuna olumlu katki saglayarak bakim verenlerin yiikiinii azaltabilir.

Anahtar Kelimeler: algilanan aile destegi; kronik ruhsal hastaliklar; tedavi
ABSTRACT

Purpose: This study aims to examine the relationship between perceived social support, insight, and treatment adherence in patients
with schizophrenia and bipolar disorder.

Materials and Methods: This study was conducted with 110 individuals, including 55 bipolar and 55 schizophrenia patients, who
had been hospitalized in our clinic in the last 1 year and were in remission. Participants were administered a sociodemographic and
clinical data form, Young Mania Rating Scale (YMDO), Clinical Global Impression Scale (CGI), Three Components of Insight Rating
Scale (TUBDO), Morisky Treatment Compliance Scale (MTUO) and Multidimensional Perceived Social Support Scale (MSPSS).
Results: The mean age was 40.47+12.96 for bipolar patients and 40.45+11.71 for schizophrenics. Perceived family, friend, significant
others support, and total support was found to be higher (p=0.000, p=0.000, p=0.004, p=0.000, respectively) of bipolar patients, and
the highest support was perceived from family, followed by friends and significant people. Although the groups did not differ in terms
of treatment adherence (p=0.083), the insight score was significantly higher in bipolar patients (p=0.001). Groups were evaluated with
hierarchical regression analysis in terms of factors affecting perceived social support. Gender, years of education, insight, and treatment
adherence were found to be predictive of social support (p=0.04, p=0.01, p<0.001, p=0.01, respectively).

Conclusion: Informing caregivers (family, etc.) of bipolar and schizophrenic patients about the effect of social support on clinical
outcome may reduce the burden of caregivers by contributing positively to insight and treatment compliance.

Keywords: chronic mental illness; perceived family support; treatment
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INTRODUCTION

Schizophrenia and bipolar disorder are lifelong psychiatric
diseases that begin at an early age and, are characterized
by aggravations, remissions, and relapses. Individuals with
bipolar disorder and schizophrenia have a poor quality of
life due to factors such as residual symptoms, medication
side effects, and lack of social support, even if they have
achieved clinical remission. Social support is defined as
helpful people experiencing stress or difficulties with
those around them.* Perceived social support, on the other
hand, includes how aware people are of their social support
network and how satisfied they are with it, and this is con-
sidered a better psychological sign than objectively meas-
ured social support.? In a study evaluating social support
in bipolar patients, it was reported that high-level social
support decreases recurrence through increased treatment
adherence.® Cohen et al. reported that low social support
predicted the recurrence of depressive episodes. Also, the
perception of social support came from friends, parents,
and partners related to decreased number of depressive at-
tacks and hospitalization.* Similarly, social support is one
of the factors that influence symptom severity, recovery,
and adherence to medication in schizophrenia patients.®
However, social support systems for schizophrenia pa-
tients are not sufficient due to stigma, exclusion, and iso-
lation.®

Insight is defined as acknowledging that one has a mental
illness, being aware of their symptoms, and accepting
treatment.” Studies evaluating the relationship between in-
sight and clinical features in bipolar patients have associa-
ted better insight with fewer attacks, fewer hospitaliza-
tions, and a longer duration of illness.® In studies evaluat-
ing insight in psychotic disorders, especially schizophre-
nia; lack of insight has been associated with increased hos-
pitalization rate, adverse clinical outcomes decreased psy-
chosocial functioning and impaired adherence to treat-
ment.°

Treatment adherence is the degree to which a person ac-
cepts the behaviors (medication, etc.) recommended by
healthcare providers. Especially in schizophrenic patients,
regular drug use and compliance with medical recommen-
dations are of primary importance for the success of treat-
ment. However, in studies conducted in our country, it has

been reported that treatment non-compliance is common
in patients with schizophrenia.l®!! Treatment non-ad-
herence is a common problem in bipolar patients, and it
can lead to an increase in hospitalization rates, care costs,
mortality, suicide attempts, and decreased functionality.'?
However, there are a limited number of studies evaluating
social support, insight, and adherence to treatment in pa-
tients with bipolar disorder and schizophrenia. This study
aims to determine the relationship between perceived so-
cial support, insight levels, and treatment adherence in pa-
tients with schizophrenia and bipolar disorder hospitalized
in the psychiatry clinic in the last 1 year.

MATERIALS and METHODS

Approval for the study was received from Kirikkale Uni-
versity Faculty of Medicine Non-Interventional Research
Ethics Committee (Date: 16.09.2021 and numbered
2021.09.09). The principles of the Declaration of Helsinki
were followed throughout the research. This is a cross-sec-
tional and descriptive study. Schizophrenia and bipolar pa-
tients who were hospitalized Kirikkale University Faculty
of Medicine psychiatry service between 01.07.2020 and
01.07.2021 were included in the study. During this period,
135 patients received inpatient treatment with various di-
agnoses, and 125 of these patients were diagnosed with bi-
polar disorder and schizophrenia. Among these individu-
als, 110 patients (55 bipolar, 55 schizophrenia) who were
in remission and had regular outpatient visits after dis-
charge were included in our study.

Among these individuals, 110 patients (55 bipolar, 55
schizophrenic) between the ages of 18-65 who were in re-
mission and had regular outpatient visits after discharge
were included in our study. Exclusion criteria from the
study include a diagnosis of alcohol and/or substance
abuse disorder, a diagnosis of mental retardation, and a
lack of cooperation that cannot answer questions.Data
were collected between 16.09.2021 and 20.03.2022.

Sociodemographic and clinical data form, Young Mania
Rating Scale (YMDS), Clinical Global Impressions Scale
(CGI), Schedule for Assessment of Insight (SAI),
Morisky Medication Adherence Scale (MMAS), and Mul-
tidimensional Scale of Perceived Social Support (MSPSS)
were administered to the participants.
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Sociodemographic and clinical data form: was prepared
by the researchers. The participants' socio-demographics
(gender, etc.) and clinical characteristics (application type,

length of hospital stay, etc.) were recorded.

Young Mania Rating Scale (YMDS): It is a scale filled
in to assess manic symptoms based on the state of the past
48 hours. Turkish reliability and validity studies were con-
ducted.t

Clinical Global Impressions Scale (CGI-s): It is a three-
dimensional (illness severity, recovery, and side effect)
scale that evaluates the clinical course of psychiatric dis-
orders. In this study, severity (Clinical Global Impression-
Violence) and side effect (Clinical Global Impression-Side
Effect) sub-dimensions were used.'®

Schedule for Assessment of Insight (SAI): The scale has
eight questions and insight is evaluated in three dimensi-
ons. These are; (a) awareness of the illness, (b) abnormal
evaluation of psychotic experiences, and (c) adherence to
treatment. Turkish validity and reliability study was
conducted and applied by the clinician. The highest score
of the first seven questions is 14, and it is left to the clini-
cian whether to ask the eighth question. As the score ob-
tained from the scale increases, the level of insight in-

creases.'®

Morisky Medication Adherence Scale (MMAS): The
scale consists of four questions and the answer is “yes/no”.
If all questions are answered "no", drug compliance is con-
sidered high, if one or two questions are answered "yes",
drug compliance is considered medium, if three or four
questions are answered "yes", drug compliance is consid-
ered low. A low score on the scale indicates high adher-
ence to treatment. The Turkish validity and reliability
study was conducted by Yilmaz.*’

Multidimensional Perceived Social Support Scale
(MPSSS): The scale consists of a total of 12 items and has
sub-dimensions of family support, friend support, and spe-
cial support. The scale is a 7-point Likert-type scale with
the form "Absolutely no 1,2,3,4,5,6,7 Definitely yes". The
score of the scale varies between 12 to 84 and there is no
cut-off point. A high score on the scale means high per-
ceived social support. The MSPSS has shown high internal

reliability (Cronbach's alpha=.87, .85, and .91 respec-
tively for the Family, Friends and Significant Others sub-

scales).?

Statistical Analysis

SPSS 21 (SPSS Inc., Chicago, Ill, USA) program was used
in the analysis of the data. Skewness and Kkurtosis tests
were applied to show whether the continuous variables
were normally distributed and it was seen that the data
were normally distributed. Continuous variables were ex-
pressed as mean and standard deviation. Student's t-test
and Chi-square were used for comparisons between groups
in terms of demographic and clinical characteristics. The
relationship between perceived social support, clinical
characteristics, insight, and adherence to treatment in bi-
polar and schizophrenic patients was evaluated with the
Pearson correlation coefficient. Hierarchical Regression
Analysis was used to evaluate the factors affecting social
support (age, years of education, number of hospitaliza-
tions, length of hospital stay, number of suicides, disease
duration, insight, and treatment compliance scores). Sig-
nificance level was p<0.05.

RESULTS

In our study, the mean age was 40.47+12.96 for bipolar
patients and 40.45+11.71 for schizophrenics. Demogra-
phic and clinical characteristics were similar between the
groups (p>0.05) (Table 1). However, long-acting injection
use was significantly higher in the schizophrenics
(p=0.004). When we evaluated with MSPSS (high/me-
dium/low) in terms of treatment adherence, , 6 (10.6%) pa-
tients were low adherence , 34 (61.8%) patients were mod-
erately compatible, and 15 (13%) patients were highly
compatible in the bipolar group. In the schizophrenia
group, 12 (21.8%) patients were low adherent, 36 (65.5%)
were moderate adherent, and 7 (12.7%) were high adher-
ent. The groups were similar in terms of treatment compli-
ance (p=0.083). The SAI score was significantly higher in
bipolar patients (p=0.001). When evaluated in terms of
perceived social support; perceived family support
(p=0.000), friend support (p=0.000), special person sup-
port (p=0.004), and perceived total support score
(p=0.000) were statistically significantly higher in bipolar
patients. When the groups were evaluated in terms of CGI
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scale severity and side effect sub-dimensions, severity
scores were statistically significantly higher in the schizo-

phrenia group (p=0.00). However, there was no significant

difference (p=0.87) between the groups in terms of side
effect scores (Table 2).

Table 1. Socio-demographic characteristics of bipolar and schizophrenic patients.

Socio-demographic characteristics Bipolar disorder (n=55) Schizophrenia (n=55) p
Age 40.47 (£12.96) 40.45 (£11.71) 0.994
Gender
Female 32 (%8.2) 28 (% 50.9) 0.448
Male 23 (%41.8) 25 (% 49.1)
Education Level
Primary school 17 (%30.9) 19 (%34.5)
Middle school 14 (%25.5) 17 (%30.9) 0.214
High schoo 12 (%21.8) 14 (%25.5)
University 12 (%21.8) 5 (%9.1)
Education year 9.76 (+4.26) 8.58 (£3.57) 0.118
Marital status
Single 22 (%40) 23 (%41.8)
Married 23 (%41.8) 23 (%41.8) 0.795
Divorced 10 (%18.2) 9 (%16.4)
Employment
Employee 7 (%12.7) 7 (%12.7)
Housewife 19 (%34.5) 21 (%38.2) 0.850
Disabled 15 (%27.3) 13 (%23.6)
Student 14 (%25.5) 14 (%25.5)
Values; meantstandard deviation, presented as a percentage (%), *p<0.05
Table 2. Comparison of the groups in terms of Clinical features, Perceived Social Support, Insight and Adherence to Treatment.
Variables Bipolar Disorder Schizophrenia D
N (%) N (%)
Admission site Policlinic 45 (%81.8) 40 (%72.7) 0.182
Emergency 10 (%18.2) 15 (%27.3)
Reason for admission Attack period 35 (%63.6) 33 (%60) 0.422
Diagnosis/treatment 20 (%36.4) 22 (%40)
Axis 2 Yes 13 (%23.6) 6 (%10.9) 0.064
No 42 (%76.4) 49 (%89.1)
Physical illness Yes 15 (%27.3) 10 (%18.2) 0.182
No 40 (%72.7) 45 (%81.8)
Attempted suicide Yes 13 (%23.6) 9 (%16.4) 0.238
No 42 (%76.4) 46 (%83.6)
Cigarette Yes 43 (%78.2) 45 (%81.8) 0.406
No 12 (%21.8) 10 (%18.2)
LAI Yes 7 (%12.7) 20 (%36.4) 0.004*
No 48 (%87.3) 35 (%63.6)
MMAS Low 6 (%10.9) 12 (%21.8) 0.083
Medium 34 (%61.8) 36 (%65.5)
High 15 (%27.3) 7 (%12.7)
Disease duration 12.42 (= 11.03) 13.25 (= 10.32) 0.682
Number of hospitalizations 4.64 (+=4.20) 4.16 (+2.69) 0.484
Duration of hospitalization 19.18 (= 10.81) 19.85 (= 10.50) 0.741
MPSSS
Family 24.56 (£3.34) 19.76 (+ 6.36) <0.001**
Friends 13.84 (+5.95) 8.71 (£ 5.40) <0.001**
Significant Others 10.13 (£ 6.54) 5.93 (+4.21) <0.001**
Total Perceived Social Support 48.47 (x11.01) 34.33 (+11.43) <0.001**
CGI-S 1.49 (£.63) 2.22 (£.60) <0.001**
CGI-SE 1.44 (£57) 1.36 (+.52) 0.487
SAl 10.24 (+3.39) 7.62 (£3.24) <0.001**
MMAS 1.45 (£1.10) 1.85 (£ 1.06) 0.05

Abbreviations: MMAS: Morisky Medication Adherence Scale, LAI: long-acting injection, MPSSS; Multidimensional Perceived Social Support Scale, CGI-S;
Clinical Global Impression-ilnes severity, CGI-SE; Clinical Global Impression- side effects, SAIl; Schedule for Assessment of Insight, MMAS; Morisky Medication

Adherence Scale, *p<0.05, **p <.001

In bipolar patients; there was a negative correlation
between perceived friend support and total support and
disease severity (r=-.292, p<0.05, r=-.288, p<0.05), and a
positive correlation with years of education(r=.472,
p<0.001, r=.276, p<0.05). A significant negative correla-
tion was found between MSPSS score and perceived fa-
mily support (r=-.333, p<0.05), friend support (r=-.488

p<0.001), special someone support sub-dimension (r=-
432, p<0.001), and perceived total support(r=-.612,
p<0.001). In addition, a significant positive correlation
was found between the SAI score and all sub-dimensions
of perceived social support (r=.392, p<0.001, r=.349,
p<0.001, r=.416, p<0.001, r=.547, p<0.001, respectively)
(Table 3).
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Table 3. The relationship between schizophrenic and bipolar patients' perceived social support and other factors.

Group Bipolar Disorder Schizophrenia

Famly e SO mPectiel P e SN Lo P
Age -172 -.243 .093 -137 -.138 -.059 -011 -111
Education Year 176 AT2%* .099 .276* 167 .255 374** .358**
Number of hospitalizations 154 -017 -.188 -073 -066  -330* -.302* -.309*
Duration of hospitalization .064 .067 -.108 -.003 -089  -280* -.050 -.209
Number of suicides -.021 -.088 -.047 -079 -.085 .027 -128 -.079
Disease duration -072 -.285* -.003 -174 -280*  -.030 .001 -172
CGI-S -142 -292* -.162 -.288* -.205 -.180 -243 -297*
CGI-SE -.053 -071 -239 -157 -107  -0,231 0,063 -154
SAI 392%*  349*%* A416** 547** 270*  .291* .202 371**
MMAS -.333* .48-8** -432%* -612** -263*  -334 -201 -.391**

Abbreviations: MPSSS; Multidimensional Perceived Social Support Scale, CGI-S; Clinical Global Impression-ilnes severity, CGI-SE; Clinical Global Impression-
side effects, SAI; Schedule for Assessment of Insight, MMAS; Morisky Medication Adherence Scale, Presented with Pearson Correlation Coefficients, *p<0.05,

**p <.001 **p <.001,

In the schizophrenia group, a significant positive correla-
tion was found between years of education and perceived
special person support sub-dimension (r=.374, p<0.001)
and perceived total support (r=.358, p<0.001). A negative
relationship was found between the number of hospitaliza-
tions and the support of friends (r=-.330, p<0.05), support
for a special person (r=-.302, p<0.05), and total support
(r=-.309, p<0.05). A significant negative correlation was
found between disease duration and perceived family sup-
port (r=-.280, p<0.05). A significant negative correlation
was found between disease severity and total support (r=-
.297, p<0.05). A positive correlation was found between

the score of SAI and family support (r=.270, p<0.05),
friend support (r=.291, p<0.05), and perceived total sup-
port (r=.371, p<0.001). A negative correlation was found
between the MSPSS score and the sub-dimension of fam-
ily support (r=-.263, p<0.05) and total support (r=-.391,
p<0.001) (Table 3).

Hierarchical regression analyzes were performed to deter-
mine the contribution of these variables. Accordingly, gen-
der, years of education, insight, and treatment compliance
were found to predict perceived total support (p=0.04,
p=0.01, p<0.001, p=0.01, respectively)(Table 4).

Table 4. Examination of the factors affecting social support by Hierarchical Regression Analysis.

Model Predictor B SE B B p R2 AR2
1 Constant 36.36 6.59 0.00
Gender -12.98 2.8 -0.493 0.04
0.35 0.34
Age 0.06 0.10 0.059 0.53
Education year 0.82 0.32 0.24 0.01
2 Number of hospitalizations -0.07 0.36 -0.01 0.85
Duration of hospitalization -0.08 0.10 -0.07 0.42
0.37 0.33
Number of suicides -1.17 1.17 -0.08 0.32
Disease duration -0.16 0.14 -0.13 0.24
3 CGI-S -3.24 2.3 -0.17 0.12
0.44 0.38
CGI-SE -0.57 2.17 -0.02 0.79
4 SAIl 1.29 0.33 0.34 0.00 0.52 0.46
5 MMAS -3.16 1.20 -0.26 0.01 0.55 0.49

Abbreviations: MPSSS; Multidimensional Perceived Social Support Scale, CGI-S; Clinical Global Impression-ilnes severity, CGI-SE; Clinical Global Impres-
sion- side effects, SAI; Schedule for Assessment of Insight, MMAS; Morisky Medication Adherence Scale, p<0.05, p <.001

DISCUSSIONS

Social support is one of the most effective tools for coping
with and adapting to difficult and stressful events and po-

sitively affects the process and results of psychiatric treat-
ment and psychotherapy.® In our study, the perceived fa-
mily, friend, and personal support and total support were
found to be significantly higher in bipolar patients, and the
family perceived the highest support, followed by friends
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and important people. In addition, years of education, in-
sight, and treatment compliance were found to be predic-

tors of perceived social support.

In our study, perceived social support was found to be hig-
her in bipolar patients than in schizophrenics in all areas.
One study evaluating schizophrenic and bipolar patients in
terms of perceived social support reported that social sup-
port was significantly higher in bipolar patients.® In a
study evaluating schizophrenic and bipolar patients in
terms of internalized stigma, self-esteem, and perceived
social support, it was reported that there was no difference
between the groups.? In the study about schizophrenia and
bipolar patients in remission evaluated in terms of their
perceived social support and quality of life analyzed that
perceived social support is higher in the schizophrenia
group.?! Our study results were similar to the results of
Singh et al. This could be explained by the fact that our
patients are in remission, and our bipolar patients use
mood stabilizers, which are drugs that require more fre-

quent and regular follow-ups.

The highest level of support was perceived from family,
followed by friends and important people for bipolar and
schizophrenic patients. This could be explained by the fact
that the majority of individuals with chronic mental illness
generally live with their families. Similar results were re-
ported in the study examining the social networks of peo-
ple with chronic mental illness, and it suggested that the
patients' social networks were formed by family members
at a higher rate.?? The fact that the patients received the
least support from a private person can be explained by the
fact that most of these patients are single and lack a special
relationship, as reported in the literature. Another study
reported that social support was received from family,
friends, and important people, respectively about examin-
ing the relationship between suicidal behavior and per-
ceived social support in bipolar patients in remission.?
Similar results were reported in the study by Uygun et al.*
In a study focused on patients diagnosed with schizophre-
nia, it was reported that perceived support came mostly
from family and other important people after friends.?

When the groups were evaluated in terms of insight, it was
observed that insight was high in bipolar patients. Alt-
hough there is limited data on insight in bipolar patients, it

was reported that patients with a diagnosis of schizophre-
nia showed weaker insight into a mental disorder and its
social consequences in a study bipolar and schizophrenic

patients in remission evaluated in terms of insight. 2

In the bipolar group, although perceived social support de-
creased as the severity of the illness increased, no similar
correlation was found with the duration of the illness, the
number of hospitalizations, and the length of hospitaliza-
tion. This may be associated with sub-threshold symp-
toms, which are known to have a significant impact on the
course of the disease and well-being. In a study evaluating
perceived social support in bipolar patients, it was reported
that there was no significant relationship between social
support and the number of attacks or hospitalizations.
However, it was found that subthreshold depressive symp-
toms decreased with the increase in social support.?® Sim-
ilarly, Staner et al.showed that social support is not a risk
factor for relapse?” and our result is similar to the literature
in this respect. In bipolar patients, a significant positive
correlation was found between insight and the support of
friends, the support of a special person sub-dimension, and
total support.Another study evaluating insight and treat-
ment adherence in bipolar patients reported that higher in-
sight facilitated support from family and friends.?® This sit-
uation could be explained by the fact that it is difficult to
maintain social ties such as friendship and marriage due to
a lack of insight, more attacks, and a decrease in psycho-
social functionality. In addition, it was observed that bipo-
lar patients with good adherence to treatment had higher
perceptions of social support, and it was reported that as
social support increased, therapeutic cooperation became

stronger. 2%

In our study, we observed that as the number of hospitali-
zations increased in schizophrenics, perceived friend and
special someone support decreased. In addition, it was de-
termined that as the duration of the disease increased, per-
ceived family support decreased, and as the severity of the
disease increased, perceived total support decreased. This
could be explained by the decrease in socialization due to
the excess time spent in the hospital and the decrease in
the tolerance of families due to the increase in the burden
of care as the duration of illness increases. In a recent study
investigating the relationship between perceived social
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support and recovery in schizophrenics showed that all di-
mensions of perceived social support had a significant re-
lationship with recovery.3! The increase in hospitalizations
and poor clinical course in patients with psychotic disor-
ders may weaken or even break the social ties that patients
establish with friends and special people. Although a dif-
ferent scale was used in our study, our result was similar
to the literature. Perceived family support was higher in
patients with schizophrenia who had a high insight. In a
study evaluating the relationship between social support
and insight in schizophrenia, it was reported that perceived
social support was associated with insight graded by both
the clinician and the patient. In addition, same data re-
ported that patients with high insight have higher per-
ceived social support, and they can seek help from other
people more easily to manage their illness and life.3? Es-
pecially in patients diagnosed with psychotic disorder,
lack of insight results in difficulties in adherence to treat-
ment, an increase in hospitalization rates, and a negative
clinical course, which can lead to weakening or even
breaking the social ties that patients establish with friends
and a special person.® Another finding of our study is that
perceived family support and total support are higher in
schizophrenics with high adherence to treatment. Also one
study evaluating adherence to antipsychotics reported that
perceived family support caused a positive approach to-
ward the drug and positively affected the treatment.

In bipolar and schizophrenic patients, there was a signifi-
cant positive correlation between years of education and
perceived friend and special someone support. This could
be explained by the fact that the individual can contribute
to their social network by making different friendships
during the education process, and to social support in terms
of turning these friendships into permanent friendships.

When the sample is evaluated in terms of factors that pre-
dict social support; gender, years of education, insight,
and treatment compliance were found to be predictors. In
a cross-sectional study evaluating the relationship between
perceived social support and quality of life in psychiatric
patients with demographic and clinical variables, it was re-
ported that age, education level, employment status, dura-
tion of illness, initiation of treatment, and hospitalization
status significantly affect the level of social support.® In

another study, it was shown that poor social support is as-
sociated with multiple hospitalizations in patients with
schizophrenia and bipolar disorder® and our study results
are consistent with the literature. However, longitudinal

studies on this subject are needed.

Our study has some limitations. The healthy control group
was not included for comparison. Second, details on resid-
ual symptoms and drug use were not included.

Conclusion

In this study, the relationship between perceived social
support, insight levels, and treatment adherence of schizo-
phrenic and bipolar patients in remission who received in-
patient treatment in the psychiatry clinic in the last 1 year
was evaluated. In our study, the perceived family, friend,
and personal support and total support were found to be
significantly higher in bipolar patients, and the family per-
ceived the highest support, followed by friends and im-
portant people. In addition, education years, insight, and
treatment adherence were found to be predictors of per-
ceived social support. The negative impact on the clinical
course of the decrease in social support combined with the
decrease in perceived social support due to the chronic
course of mental illnesses seems to represent a vicious cir-
cle. For this reason, informing caregivers (family, spouse,
etc.) about the effect of perceived social support on the
clinical course and receiving psychoeducation about cop-
ing with symptoms may contribute to reducing the burden
of caregivers and increasing social support.
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Endoskopik Retrograd Kolanjiopankreatografi Sonrasi1 Pankreatit ile Preoperatif

Doénemde Bakilan Laboratuar Parametrelerinin iliskisi

Relationships Between Post-Endoscopic Retrograde Cholangiopancreatography
Pancreatitis and Preoperative Laboratory Parameters

Soner ONEM* " Siileyman DOLU? "~ Mehmet CAMCI® " Arif YUKSEL*

oz

Amag: Endoskopik retrograd kolanjiopankreatografi (ERCP) oncesinde bakilan laboratuar tetkikleri ile post-ERCP pankreatit iligki-
sinin aragtirilmast.

Araglar ve Yontem Mart 2015- Haziran 2016 tarihleri arasinda yapilan ERCP islemler retrospektif olarak incelendi. ERCP yapilan
hastalarin yagi, cinsiyeti, ERCP endikasyonlari, ERCP sirasinda yapilan iglemler, islem sonrasi olusan komplikasyonlar belirlendi.
Islem oncesinde hastalarm beyaz kiire, nétrofil, lenfosit, hemoglobin, trombosit, aspartat aminotransferaz (AST), alanin aminotrans-
feraz (ALT), alkalen fosfataz (ALP), gama glutamil transferaz (GGT), total bilirubin, albumin, laktat dehidrogenaz (LDH) degerleriyle
post-ERCP pankreatit iligkisi aragtirild1.

Bulgular: Hastalarm iglem 6ncesi bakilan laboratuar parametrelerinden GGT ve AST seviyesi pankreatit gegiren hastalarda, gegirme-
yenlere oranla diisiiktii. (GGT p=0.001, AST p=0.006). Diger parametrelerde ise anlamli fark saptanilmadi.

Sonug: Post-ERCP pankreatit ERCP’nin en sik goriilen komplikasyonudur. Pankreatit gelisimi agisindan risk faktorleri bulunan has-
talarin tespiti erken tani ve tedavi agisindan dnem tagimaktadir. AST diizeyinin normal iist smirindan 1.5 kat ve GGT diizeyinin 4
kattan diisiik olmasi pre-operatif pankreatit risk degerlendirmesinde kullanilabilir.

Anahtar Kelimeler: pankreatit; post-ERCP; risk faktorii
ABSTRACT

Purpose: Investigation of the relationship between post-endoscopic retrograde cholangiopancreatography (ERCP) pancreatitis and
laboratory tests performed before ERCP.

Materials and Methods: ERCP procedures performed between March 2015 and June 2016 were analyzed retrospectively. Patient’s
age, gender, ERCP indications, procedures performed during ERCP, complications after ERCP were determined. The relationship
between post-ERCP pancreatitis and white blood cell, neutrophil, lymphocyte, hemoglobin, thrombocyte, aspartate aminotransferase
(AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), gama-glutamly transferase (GGT), total bilirubin, albumin, lac-
tate dehydrogenase (LDH) values of the patients before the procedure was investigated.

Results: GGT and AST levels in the preoperative period were lower in patients with pancreatitis compared to those who did not (GGT
p=0.001, AST p=0.006). No significant difference was found in other parameters.

Conclusion: Post-ERCP pancreatitis is the most common complication of ERCP. Detection of patients with risk factors for the deve-
lopment of pancreatitis is important for early diagnosis and treatment. AST level lesser than 1.5 times normal value and GGT level
lesser than 4 times can be used in pre-operative pancreatitis risk assessment.
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GiRiS

Endoskopik retrograd kolanjiopankreatografi (ERCP),
yandan goriislii bir endoskop ile duodenuma gegilerek pa-
pilla vateri yoluyla kontrast madde enjekte edilerek, skopi
altinda safra yollar1 ve pankreatik kanalin goriintiilenmesi
islemidir. ERCP ilk olarak 1968 yilinda kullanilmaya bag-
lanmus olup giiniimiizde pankreatobiliyer hastaliklarin tant
ve tedavisinde yaygin olarak kullanilmaktadir.! Uygula-
maya baglamasindan bes dekattan fazla gecen ERCP ile
pankreatikobiliyer hastaliklarin tedavisinde oldukga iler-
leme saglanmistir. Bununla birlikte ERCP islemine baglt
komplikasyonlar gelisebilmektedir. En sik karsilasilan
komplikasyon pankreatit olup baslica goriilen diger komp-
likasyonlar kanama, perforasyon, Kkolanjit, kolesistit ve
kardiyopulmoner sorunlardir.? Post-ERCP pankreatitin er-
ken taninmasi ve 6nlenmesiyle hastaneye yatis ve saglk
harcamalarinda azalma saglanabilir.’> Bu yiizden post
ERCP panreatit icin risk faktorlerini belirlemek 6nem ta-
sir. Post-ERCP pankreatit gelisimi igin hasta ve islem ile
iligkili risk faktorleri tamimlanmustir. Oddi sfinkter dis-
fonksiyon siiphesi, geng yas(<55) , normal bilirubin deger-
leri, daha 6nceden post-ERCP pankreatit (PEP) gecirmek,
kadin cinsiyet, zor-uzamis kaniilasyon, on-kesi sfinktero-
tomi, pankreatik sfinkteromi, pankreatik kanala opak ve-
rilmesi, biliyer sfinkterin balonla dilatasyonu pankreatit
gelisimi icin risk faktdrleridir.*® Risk faktorlerini tespit
edilerek koruyucu endoskopik veya farmakolojik tedaviler

yapilabilir.

Bu ¢alisma tek merkezde, tek endoskopist tarafindan 15
aylik siire i¢inde yapilan ERCP islemlerinin retrosepktif
incelemesinde, laboratuvar degerleri ile ERCP sonrast
pankreatit iligkisini incelemeyi amaclamistir. Komplikas-
yonlarin dnceden tespit edilebilip edilemeyecegi bu maka-

lenin hedefi olacaktir.
ARACLAR ve YONTEM

Calismada Mart 2015- Haziran 2016 tarihleri arasinda en-
doskopi iinitesinde yasi 18’den biiyiik hastalara tek bir en-
doskopist tarafindan yapilan ERCP islemleri retrospektif
olarak incelemeye alindi. Endoskopist ERCP konusunda 5
yillik bir deneyime sahipti ve yillik ortalama 150 islem

yapmaktaydi. Tiim hastalardan islem &ncesinde aydinlatil-

mis onam formu alindi. ERCP iglemi hastalara en az 8 sa-
atlik aglik sonrasinda anestezi hekimi tarafindan sedoanal-
jezi uygulanarak yapildi. Islem sirasinda hastalara siirekli
nazal yol ile oksijen verildi. Oksijen saturasyonlar1 pulse
oksimetri ile takip edildi. Bagirsak motilitesini 6nlemek
icin gerek halinde hiyosin butilbromiir intravendz yol ile

verildi.

Calismada ERCP yapilan hastalarin yasi, cinsiyeti, ERCP
endikasyonlari, ERCP sirasinda yapilan islemler, islem so-
nucu olusan komplikasyonlar belirlendi. islemden bir giin
once bakilan beyaz kiire, ndtrofil, lenfosit, trombosit, AST,
ALT, ALP, GGT, total bilirubin, albumin, LDH, CRP de-
geri kayit edildi. Bu degerler ile komplikasyonlar arasin-

daki iliski aragtirildi.

Post ERCP pankreatit tamim1 ve derecelendirmesi ASGE (
American Society of Gastrointestinal Endoscopy) kriterle-
rine gore yapildi. Post-ERCP pankreatit tanis1 kriterler igin
yeni baglayan ya da kotiilesen karin agrisi, islem sonrasi
24 saat sonra bakilan amilaz diizeyinde 3 kattan fazla artig
olmasi, hastaneye yatis gerektirmesi ya da planlanan sire-
nin en az iki giin uzamast olarak kabul edildi.®* ERCP’lerin
timiinde post-ERCP pankreatit gelisimini engellemek
amactyla profilaktik 100 mg rektal indometazin uygulandi.

Bu calisma icin Izmir Bozyaka Egitim ve Arastirma Has-
tanesi Klinik Arastirmalar Etik Kurulundan onay alindi
(07.06.2016 tarih ve 3 say1).

Istatistiksel Analiz

Arastirmada elde edilen veriler Statistical Package for the
Social Sciences (SPSS) 18 programina aktarilarak deger-
lendirildi.” Degerler ortalama + standart sapma olarak ve-
rildi. 1ki bagimsiz grubun karsilastirilmasinda Student t
testi kullamldi. Siirekli olmayan degiskenlerin karsilasti-
rilmasinda ki-kare testi kullanildi. p<0.05 istatistiksel an-

lamli olarak kabul edildi.
BULGULAR

Calismaya Mart 2015 ile Haziran 2016 tarihleri arasinda
Izmir Bozyaka Egitim Arastirma Hastanesi Gastroentero-
loji Endoskopi Unitesinde, gesitli endikasyonlar ile 187
hastaya yapilan 206 ERCP islemi dahil edildi. Yapilan
ERCP’ lerin 101’1 (%49) kadin, 105’1 (%51) erkekti. Yas
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ortalamalar1 62.24+17.08” idi. Hastalarm en kiigtigii 19 ya-
sinda ve en bilyiigii 93 yasindaydi. 14 hastaya 2 defa, 1
hastaya 3 defa ve 1 hastaya da 4 defa ERCP islemi yapildi.
Uygulanan ERCP sayilarinin dekatlara gore dagilimi su
sekildeydi (Tablo 1). En fazla islem 54 sayiyla (%26.2) 70-
80 yas araligindaki hastalara uygulanmisti.

Tablo 1. Yas araligi ve ERCP sayisi.
Hasta yas arahg:

Hasta sayisi(=n)

<20 yas 2 (%1)
20-30 yas 9 (%4.4)
30-40 yas 20 (%9.7)
40-50 yas 10 (%4.9)
50-60 yas 37 (%18)
60-70 yas 41 (%19.9)
70-80 yas 54 (%26.2)
80-90 yas 31 (%15)

>90 yas 2 (%1)

ERCP 6ncesinde islem endikasyonlari su sekildeydi: kole-
dok tag1 159 tane (%77.2) , malign-benign darlik 35 tane
(%17), kist hidatik 4 tane (%1.9), post-operatif kagak 7
tane (%3.4), tekrarlayan pankreatit ataklar1 1 tane (%0.5).

ERCP sonrasinda hasta tanilariysa (Tablo 2) de belirtilmis-
tir.

Tablo 2. ERCP sonrasi tanilar ve sayilari.

ERCP sonrasi tani islem sayis1 (=n)
Koledok tast 109 (%52.9)
Malign-benign darlik 36 (%17.5)
Mikrolityazis 31 (%15)
Normal bulgular 20 (%9.7)
Post operatif kagak 7 (%3.4)
Kist hidatik 1 (%0.5)
Fasciola hepatica 1 (%0.5)
Papilla a¢ilim anomalisi 1 (%0.5)

59448 U/L’idi. Diger parametrelerde ise anlaml fark sap-

tanmadi. Pankreatit oran1 %2.9 olarak saptandi.

Hastalarda kaniilasyon sirasinda sfinkterotom ve igne uglu
kullanilmast pankreatit gelisimi acisindan incelendi.
Sfinkterotom ile kaniilasyon yapilan 156 (%78) islemde
pankreatit gbzlenmezken 5 islemde pankreatit gelisti. Igne
ug ile kaniilasyon yapilan 16 hastadan (%7) ise 1 hastada
pankreatit gelisti. Bu igslemler ile pankreatit arasinda iligki
tespit edilmedi(p=0.67).

Tablo 3. Pankreatit olan ve olmayan hastalarda ortalama labora-
tuar parametreleri.

. Standart
Parametreler Pankreatit Ortalama Sapma

WBC Yok 9801.17 4680.814 0.4
Var 8340.00  4680.814

Notrofil Yok 7633.51 4757.415 0.3
Var 5460.00  2881.493

Lenfosit Yok 1465.79 793.383 0.8
Var 2020.00 518.507

PLT Yok 275220.93 97583.121 0.7
Var 307200.00 116546.98

AST Yok 155.38 156.316  0.006
Var 59.20 48.236

ALT Yok 178.81 171.258 0.3
Var 71.40 94.996

Total bilirubin Yok 5.830 6.4342 0.3
Var 2.932 5.0751

ALP Yok 374.28 437.096 0.2
Var 199.50 196.198

GGT Yok 451.79 458.550  0.001
Var 114.75 76.904

CRP Yok 77.327 94.5943 0.9
Var 67.000 36.6697

LDH Yok 237.05 80.011 0.3
Var 210.67 108.510

Albumin Yok 3.4421 62163 0.7
Var 3.6000 .21602

ERCP kaniilasyonunda 162 islemde (%78.6) sfinkterotom;
16 islemde (%7.7) igne uglu (needle knife) ile kaniilasyon
saglandi. Islemlerin 28 tanesi ise (%13.5) sfinkterotomi-

liydi.

Islemlerde goriilen komplikasyonlar ve sayilar1 su sekilde
saptanildi: pankreatit 6 (%2.9), kanama 3 (%1.5), perfo-
rasyon 1 (% 0.5).

Hastalarin iglem 6ncesi bakilan beyaz kiire, notrofil, len-
fosit, platelet, AST, ALT, total bilirubin, ALP, GGT, CRP,
LDH, albumin diizeyleri ile pankreatit gelisimi arasinda
fark olup olmadig: incelendi. GGT ve AST seviyesi ise
pankreatit gegiren hastalarda, gegirmeyenlere oranla dii-
stiktli ve istatiksel olarak anlamli saptanildi (Tablo 3)
(GGT igin p=0.001; AST i¢in p=0.006). Pankreatit geci-
renlerde ortalama GGT degeri 114+76, AST degeri ise

TARTISMA

Akut pankreatit ERCP sonrast en sik goriilen komplikas-
yondur. Post-ERCP pankreatit insidanst %1.6 ile %15.7
arasinda degismekle birlikte yaklasik olarak %3.5 olarak
bulunmustur.® Bagka bir ¢alismada insidansi %9.7, morta-
lite oram %0.7 olarak belirlenmistir.® Bizim calismanuzda
da post-ERCP pankreatit orant %2.9 bulunmus olup litera-

tiire benzerlik gostermektedir.

Akut pankreatit mekanizmasinda ortak son nokta infla-
masyon yolunun aktivasyonudur. Papilla ya da pankreatik
sfinkterin mekanik obstruksiyonu, kontrast sirasinda olu-
san hidrostatik hasar, kontrast sirasinda kimyasal ya da
alerjik hasar ERCP sirasinda olusabilecek olast mekanizm-

lardir. Hasar, 6dem, pankreatik sfinkterin perforasyonu,
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safra yolu ya da ampullanin elektrokoter 1sistyla hasarlan-
masi pankreatik sekresyonunun obstruksiyonuna yol aca-
bilir. Ayn1 mekanizma proleotik enzimlerin liimen i¢i ak-
tivasyonunu saglayarak hasar1 meydana getirebilir. Ayrica
kanallara yapilan girig kontaminasyona yol agarak olasi bir
enfeksiyon pay1 olabilir. inflamasyon kaskadmin aktive
olmasi zimojen enzimlerin proleotik enzimlere aktive ol-
masini, inflamatuar hiicrelerin kemotaksisini ve bu da inf-
lamatuar mediyator ve sitokinlerin salinmasina yol agar.
Bu kaskad lokal inflamasoyonla sinirla olabilecegi gibi

sistemik inflamatuar yanit sendromunu baslatabilir.°

Pankreatik stentlemenin post-ERCP pankreatiti azaltti§1
belirtilmistir. Ampulla ve sfinkter boyunca pankreatik ka-
nala yerlestirilen stent yaralanma veya 6dem nedeniyle
pankreas salgilarinin kesintiye ugramasini engelleyerek
akis1 saglar.! Literatiire gdre metalik stentler plastik

stentlere gdre PEP agisindan daha risklidir.*?

Inflamasyon kaskadini inhibe etmek amaciyla kullanilan
rektal NSAII (6zellikle indometazin ve diklofenak) post-
ERCP pankreatiti énlemekte kullamlabilir. NSAT ilaglar
rektal olarak islem Oncesinde veya hemen islem sonra-
sinda kullamlabilir.® Calismamzda tiim hastalara islem
oncesinde rektal 100 mg indometasin uygulamasi yapil-

mistir.

Post-ERCP pankreatit riski normal bilirubini bulunan has-
talarda artmis olarak saptanmistir.’® islem 6ncesinde veya
sonrasinda bakilan bazi testlerle pankreatit riskini 6ngor-
mede prediktif etkileri aragtirilmistir. Preoperatif labora-
tuar degerleri ile post-ERCP pankreatit iligkisi 1196 ERCP
isleminde incelenmistir. Hastalarin ALT, ALP, bilirubin,
16kosit, amilaz, sodyum, potasyum, kalsiyum degerleri ile
iliskisi saptanmamuistir.** Pankreatiti erken dénemde sap-
tamak amaciyla ERCP sonrasi 4.saatte bakilan serum ami-
laz degerinin 516 TU/I {izerinde olmasi belirleyici olabil-
mektedir.®® ERCP isleminden 24 saat dncesinde bakilan
serum sedimentasyon degerinin 30/saat {izerinde olmast
PEP ile iliskili bulunmustur.'® Nétrofil/ lenfosit orani, len-
fosit/trombosit oran1 1000 hastalik bir seride PEP i¢in pre-
diktif bulunmustur.t” Post-ERCP pankreatitin erken gos-
tergesi olarak oncesinde ve iglem sonrasinda bakilan ami-
laz degerilerinin fark: beliryeciyi olabilmektedir.'® Calis-

mamizda pankreatit gegiren hastalarda AST ve GGT dii-

zeylerinin gegirmeyen hastalara gore diisiik oldugu sapta-
nildi. Pankreatit gegiren hastalarda ortalama AST ve GGT
diizeyleri sirasiyla 59 IU/L ve 114 U/L saptanilmistir.
GGT hepatobiliyer hastaliklarda yiikselebilen transport
enzimidir. Saglikli kisilerde ortalama seviyesi 0-30 IU/L
arasinda degismektedir. Caligmamizda AST ve GGT dii-
zeyi yliksek bulunan hastalarda kolestaza baglh safra yol-
larimin daha genis olmasi daha kolay kanulasyon imkam

nedeniyle pankreatit riskini azaltmis olabilir.

Calismamizin kisitlayict yanlari retrospektif olarak tek
merkezde yapilmis olmasi, az hasta igermesidir. Daha yiik-
sek hasta sayilari iceren ¢aligmalarla sonuglarin desteklen-

mesi gerekmektedir.

Sonug olarak preoperatif donemde AST’ nin normal {ist s1-
nirindan 1.5 kat ve GGT’nin 4 kat asagida olmas1 post-
ERCP pankreatit i¢in risk tagimaktadir. Bu hastalar islem
sonrasinda pankreatit agisindan yakin takip edilmelidir.
Erken tani ile pankreatite bagli komplikasyonlar ve has-

tane maliyetleri azaltilabilir.
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Effects Of Folic Acid Versus Nicotine On Bone Development

Kemik Gelisiminde Nikotine Kars1 Folik Asitin Etkileri
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Amag: Gebelikte maruz kalinan nikotin sadece anneye degil, fetal dokulara da dogrudan veya dolayl olarak zarar verir. Bu ¢aligmadaKki
amag gebelik doneminde kullanilan nikotine karsi verilen folik asitin fetuslarin kemik gelisimine olasi etkilerinin arastiril masidir.
Araclar ve Yontem: 18 yetiskin disi sigan kontrol, diisiikk doz nikotin (DDN), yiiksek doz nikotin (YDN), diisiikk doz nikotin + folik asit
(DDN + FA), yiiksek doz nikotin + folik asit (YDN + FA) ve folik asit (FA) gruplarma esit olarak ayrildi. 20 giin boyunca 1 ml/kg serum
fizyolojik (SF) soliisyonu kontrol grubuna, 3 mg/kg nikotin DDN'ye, 6 mg/kg nikotin YDN'ye, 3 mg/kg nikotin ve 400 pg/kg FA
DDN+FA’ya, 6 mg/kg nikotin ve 400 pg/kg FA YDN+FA’ya, 400 pg/kg FA FA grubuna uygulandi. Gebeligin 20. giiniinde sezaryen ile
alinan fetiislerm kemikleri ikili iskelet boyama teknigi ile boyandi. Boyanan 6n ve arka ekstremite kemikleri stereomikroskop altinda
fotograflandi. Kemik uzunlugu, kemiklesme derecesi ve kemiklesme yiizdesi olgiildii. Istatistiki veriler R programlama dili (v. 3.2.3)
kullanilarak degerlendirildi.

Bulgular: Kemik gelisimi DDN ve YDN gruplarinda anlamli derecede diigiik; DDN+FA ve YDN+FA gruplarinda kontrol grubuna ya-
kind1 (p<0.05).

Sonug: Gebelikte kullanilan nikotin fetiislerin kemik gelisimini azaltirken, FA bu etkiyi azaltarak kemiklesmeyi arttirabilir.

Anahtar Kelimeler: boyama; iskelet; kemiklesme; sigan
ABSTRACT

Purpose: Nicotine exposure during pregnancy directly or indirectly harms not only the mother but also the fetal tissues. The aim of this
study is to investigate the possible effects of folic acid given against nicotine used during pregnancy on bone development of fetuses.
Materials and Methods: 18 adult female rats were divided into control, low-dose nicotine (LDN), high-dose nicotine (HDN), low-dose
nicotine + folic acid (LDN + FA), high-dose nicotine + folic acid (HDN + FA), and folic acid (FA) group equally. During 20 days, 1 ml/kg
serum physiologic (SP) solution to the control group, 3 mg/kg nicotine to LDN, 6 mg/kg nicotine to HDN, 3 mg/kg nicotine and 400 pg/kg
FAto LDN+FA, 6 mg/kg nicotine and 400 ng/kg FA to HDN+FA, 400 pg/kg FA to the FA group was administered. Bones of fetuses taken
by cesarean section on the 20th day of pregnancy were stained with the bilateral skeleton staining technique. The stained anterior and
posterior extremity bones were photographed under a stereomicroscope. Bone length, extent of ossification and percentage of ossification
were measured. Statistical data were evaluated using the R programming language (v. 3.2.3).

Results: The bone development of LDN and HDN groups was significantly lower and LDN+FA and HDN+FA groups was close to the
control group (p<0.05).

Conclusion: While nicotine used during pregnancy decreases the bone development of fetuses, FA may decrease this effect and increase
ossification.

Keywords: ossification; rats; skeleton; staining
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INTRODUCTION

Pregnant women are exposed to certain chemicals due to li-
ving conditions.! These chemicals can lead to congenital
malformations by getting into the fetal circulation and having
various teratogenic effects on the embryo as well as stopping
skeletal development which is an important part of somatic
growth and development.?

One of the most important non-contagious risk factors that
threaten human health is cigarette smoke which comprises
more than 4800 chemicals, and nicotine is a crucial substance
in it.® Nicotine is a toxic alkaloid found in the tobacco plant
of the Solanaceae family that leads to addiction.*

Prenatal exposure to nicotine is an important risk factor that
increases the incidence of illness and death for the newborn.®
Nicotine prevents bone formation by decreasing osteoblast
activity, increases osteoclast activity and causes osteonecro-
sis and periodontal bone loss.57 It reduces the regeneration
of fibroblasts and macrophages and delays scar tissue forma-
tion.8 It also decreases vitamin D storage in the liver by alte-
ring the metabolism of vitamin D, which is important for
bone formation and development.®

Folic acid (FA), also known as B9 and folate, is a water-so-
luble B vitamin. Humans and other mammals cannot synthe-
size FA in their tissues.'® According to the World Health Or-
ganization (WHO), the daily FA intake for non-pregnant wo-
men and adults is 170 pg/kg/day while it is 370-470
pg/kg/day during pregnancy and 270 ug/kg/day during lac-
tation. Women planning a pregnancy should be taking 400
pg/kg/day FA supplementation every day until the 12th week
of pregnancy.!! Inadequate intake of vitamin FA during preg-
nancy leads to megaloblastic anemia characterized by larger
red blood cells stored in the bone marrow than normal.*?

The effects of folic acid on the possible effects of nicotine on
bone development have not yet been in studies. The aim of

this study is to investigate role of folic acid against the nico-
tine on fetal bone development by means of the double stai-

ning technique

MATERIALS and METHODS

Selection and Breeding of Experimental Animals

In this study, which was initiated with the approval of Erci-
yes University Animal Experiments Local Ethics Committee
(Date: 09.12.2015 and numbered 15/151), 18 Wistar-Albino
female rats with an average weight of 150 g, obtained from
Erciyes University Experimental Research and Application
Center (DEKAM) were used.

During the study, the rats were kept in DEKAM at a constant
temperature of 22 °C in the rooms where 12 hours of light
and 12 hours of darkness were provided. The rats were fed
with pellet type feed containing 21% crude protein and tap
water which they could drink without restriction.

Two rats were randomly placed in the same cage with one
male rat at 17.00 on the day of breeding. The following mor-
ning at 07.00, female rats underwent a vaginal smear test.
Females observed with sperm under microscope were accep-
ted as 0.5 days pregnant and 6 groups (3 rats in each group)
were randomly placed in different cages.

Preparation and Application of Nicotine and Folic Acid

SP (1 ml/kg per day) was intraperitoneally (ip.) applied to the
rats in the control group.

Nicotine (3 mg/kg per day) was subcutaneously (sc.) applied
to LDN.
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Nicotine (3 mg/kg per day) was applied subcutaneously and
half-hour later FA (400 pg/kg per day) intraperitoneally to
LDN+FA.

Nicotine (3 mg/kg per day)was applied subcutaneously
twice per day to HDN.

Nicotine (3 mg/kg per day) was applied subcutaneously
twice per day and half-hour later FA (400 pg/kg per day) int-
raperitoneally to HDN+FA.

FA (400 png/kg per day) was applied intraperitoneally to FA.

In the preparation of nicotine; 19.9 ml of SP was added to 0.1
ml of Nicotine For Synthesis (Merck, M820877.0025),
which contains 1000 mg of nicotine in 1 ml. From the resul-
ting 20 ml mixture, 0.09 ml was taken and applied as low
dose in the evenings, and 0.09 ml as high dose in the mor-
nings and evenings.

FA was applied according to the recommendation of WHO,
which is 400 pg/kg/day. Considering that the rats were on
average 150 g, 0.1 ml SF was mixed into 60 ng FA (Sigma,
F7876-10). The mixture was prepared daily.

Euthanasia of Rats and Removal of Fetuses

On the 20th day of pregnancy, euthanasia was performed
using ketamine (75 mg/kg) + xylazine (10 mg/kg) as anest-
hetic agent. The anterior abdominal walls of the rats were re-
moved and the fetuses were removed with their placentas.
The fetuses were humanely sacrificed using high-dose anest-
hesia. Fifteen fetuses were taken randomly from each group
for measurements.

Staining

Double staining is a technique used in teratogenic and deve-
lopmental studies that is based on the coloring of the bone
and cartilage, which form the skeleton with either different
dyes and different colors or different shades of the same co-
lor.*® The first publishing by Simons and Van Horn assured
the staining of the bone tissue with Alizarin Red-S and the
cartilage tissue with Alcian Blue, after which the double sta-
ining technique of the skeleton began to be an often preferred
method in 1971.%4 In 1976, Inouye mixed Alizarin Red-S and
Alcian Blue into a single solution and stained bone and car-
tilage tissues at the same time. This method has since been a
gold standard in the double staining technique for its quick-

ness and effectiveness.®

The fetuses were skinned and the internal organs and eyes
were removed before staining. All fetuses were kept in 70%
ethanol for 7 days for dehydration. Subsequently, they were
kept in pure acetone for 3 days and then cleared of adipose
tissue taken into the dye solution in glass containers.

The glass containers, which were cut off from air, were kept
in a drying-oven at 37 °C for seven days and the bone and
cartilage were stained. At the end of day 7, the fetuses were
kept under running tap water for two hours. Then, the trans-
parency phase was initiated. Fetuses which had been stained
waited during the 4-stage transparency phase;

1 day in 1% KOH in stage 1.

5 days in a mixture of 1% KOH (80 ml) and 20% glycerin
(20 ml) in stage 2.

5 days in a mixture of 1% KOH (50 ml) and 50% glycerin
(50 m) in stage 3.
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5 days in a solution of 1% KOH (20 ml) and 80% glycerin
(80 ml) in stage 4.

The fetuses that underwent the transparency stage were pla-

ced into 100% glycerin (Figure 1).

Figure 1. The fetuses in 100% glycerin.

Measurements

The anterior and posterior extremities of the fetuses were se-
parated by forceps and photographs were taken with a Ni-
kon™ E5700 camera. The photographs were transferred to a
computer and the bone length, extent of ossification and per-
centage of ossification were measured using Image J
software (Figure 2).

Figure 2. Measurements Using Image J Software.
A. Length Measurement. B. Area Measurement.

Statistical Analysis

Normal distribution of the data was analyzed using Shapiro-
Wilk test, histogram and Q-Q plots, whereas homogeneity of
variance was examined using Levene’s test. One-way analy-
sis of variance (ANOVA) was used for normally distributes
intergroup comparisons, and Tamhane’s T2 was used in mul-
tiple comparisons. Data were analyzed using author-written
codes in R programming language version 3.2.3 (release
date: December, 2015; URL: https://cran-archive.r-pro-
ject.org/bin/windows/base/old/3.2.3/). p<0.05 was conside-
red statistically significant.

RESULTS

The first effect in nicotine-administered rats was the stage of
shock. After this phase, severe convulsions involving the
whole body were observed. Following the spasms that lasted
approximately 2 minutes, a sedation phase of 2-3 minutes
was observed.

a. Measurement Results of Anterior Extremities

The length of scapula, humerus, radius, ulna bones; the
extent of the ossification area and the percentage of ossifica-
tion in the LDN and HDN groups were statistically smaller
(p<0.05) in comparison with the control group
(HDN<LDN<Control).

The length of scapula, humerus, radius, ulna bones; the
extent of the ossification area and the percentage of ossifica-
tion in LDN+FA were statistically bigger (p<0.05) in com-
parison with LDN.

The length of scapula, humerus, radius, ulna bones; the
extent of the ossification area and the percentage of ossifica-
tion in HDN+FA were statistically bigger (p<0.05) in com-
parison with HDN.
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The length of scapula, humerus, radius, ulna bones; the
extent of the ossification area and the percentage of ossifica-
tion in FA were smaller in comparison with the control
group; however, the difference between them was not statis-
tically significant (Figure 3).

Table 1. Data regarding Scapula and Humerus Bones.

The data regarding anterior extremities bones are given in
Table 1 and Table 2.

Groups BL (mm) EO (mm?) PO (mm?) BL (mm) EO (mm?) PO (mm?)
Control 331 1.65 45.7 4.35 1.814d 37.97
LDN 3.16 abed 1.38 abed 37.64 abed 4.112d 1.48 abd 3451 ad
LDN+FA 3.33 1.66 46.13 418 1.744d 38.35
HDN 3.12 abed 0.84 abede 18.86 abcde 4,08 2d 0.86 abcde 18.34 abcde
HDN+FA 3.26 1.554 40.64 abd 4.14 24 1.57 abd 37.1¢
FA 3.3 1.71 48.38 4.34¢¢ 1.9 39.68

Average values were used

BL: Bone lenght, EO: Extent of ossification, PO: Percent of ossification,

(Significant compared to) a: the Control b: the LDN+FA c: the HDN+FAd: the FA e: the LDN.

Table 2. Data regarding Radius and Ulna Bones.
Groups BL (mm) EO (mm?) PO (mm?) BL (mm) EO (mm?) PO (mm?)
Control 3.21 1.35 39.99 bd 4.23 1.57 34.58 bed
LDN 3.08 ad 1.15 abed 32.57 abed 4.09 bd 1.27 abed 26.1 abed
LDN+FA 3.2 1.31 48 4.24 1434 41.25
HDN 3.05 ad 0.6 abcde 17.57 abcde 4.05 abc,d 0.71 abc,de 14.45 abcde
HDN+FA 3.14 1.274 39.52 bd 4.14bd 1.392d 38.194
FA 3.26 1.4 47.49 4.29 1.58 42.72

Average values were used
BL: Bone lenght, EO: Extent of ossification, PO: Percent of ossification,

(Significant compared to) a: the Control b: the LDN+FA c: the HDN+FAd: the FA e: the LDN.

Figure 3. Anterior Extremities Bones.
S: Scapula H: Humerus R: Radius U: Ulna LDN: Low dose nicotine
HDN: High dose nicotine FA: Folic acid.

b. Measurement Results of Posterior Extremities

The length of femur, tibia, fibula bones; the extent of the os-
sification area and the percentage of ossification in the LDN
and HDN groups were statistically smaller (p<0.05) in com-
parison with the control group (HDN<LDN<Control). Ossi-
fication in femur, tibia and fibula was not at all observed in
the HDN group.

The length of femur, tibia, fibula bones; the extent of the os-
sification area and the percentage of ossification in LDN+FA
were statistically bigger (p<0.05) in comparison with LDN.

The length of femur, tibia, fibula bones; the extent of the os-
sification area and the percentage of ossification in HDN+FA
were statistically bigger (p<0.05) in comparison with HDN.
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The length of femur, tibia, fibula bones, ulna bones; the The data regarding posterior extremities bones are given in
extent of the ossification area and the percentage of ossifica- Table 3.

tion in FA were smaller in comparison with the control

group; however, the difference between them was not statis-

tically significant (Figure 4).

Table 3. Data regarding posterior extremities.

Groups BL (mm) EO(mm?) PO (mm?) BL (mm) EO (mm2) PO (mm?) BL (mm) EO (mm?) PO (mm?)

Control 3.77 1.34 22.54 3.72 1.35 35.29 3.68 1.26 55.77
LDN 3.55 ad 0.86 abed 22.86 3.492d 1.03 abd 22.63 d 3.48ad 1.05 abcd 30.73 abed
LDN+FA  3.69 1.282d 22.23 3.61 1.22 abd 18.49 ade 3,594 1.25 41.81d
HDN 3.45 abed 0 abed 0 abed 3.4 abd Q abcde 0 abcde 3.41] abed 0 abcde Q abcde
HDN+FA  3.632¢ 1.2 abd 21.292de 347 ad 1152 18.3 ade 3.5ad 1.192¢ 36.74 abd
FA 3.79 1.37 23.49 373 1.36 35.32 371 127 56.08

Average values were used
BL: Bone lenght, EO: Extent of ossification, PO: Percent of ossification,
(Significant compared to) a: the Control b: the LDN+FA c: the HDN+FA d: the FA e: the LDN.

Bone is the basic tissue that is responsible for blood produc-
tion, adjustment of mineral balance and the movement and
protection of the body. It is known that teratogenic substan-
ces such as alcohol and cigarette used during pregnancy ad-
versely affect fetal bone development.t6

To investigate the effects of nicotine on molar teeth in neo-
natal period was aimed in the fasting study, which involved

administering 1.67 mg/kg nicotine intraperitoneally to the

mother rats between day 6-21 of pregnancy. On the 4th day

e after birth, 50 rat pups were weighed and a statistically sig-

HDN-FA nificant difference between the control group (6.29+0.33 gr)

and the nicotine group (4.99+0.32 gr) was found.' In our

y : study, a statistically significant difference (p<0.05) was fo-

e - ) und that demonstrated lower weight values between the ni-

M H])N ' cotine-administered LDN group (2.30+0.13 gr) with HDN
group (2.13+0.09 gr) and the control group (2.50+0.13 gr).

[t

Figure 4. Posterior Extremities Bones.
F: Femur T: Tibia Fi: Fibula LDN: Low dose nicotine HDN: High Patel et al. (2013) conducted a systematic examination by re-

dose nicotine FA: Folic acid. L i i i
viewing the orthopedic studies about effects of smoking on

DISCUSSION bone healing. In their study, they scanned MEDLINE, Web
of Science, The Cochrane Library, SCOPUS and EMBASE

o . . . with the keywords “bone, bone healing, nicotine, tobacco, ci-
The main finding of the study is that FA is a powerful anti- i ]
. . . . . garette” and found that 13 of 17 studies, 9 of which are on
oxidant, and, it has a protective effect against the teratogenic . . . .
L tibia and 8 of which are on other orthopedic studies, conclu-
effect of nicotine. .
ded that smoking adversely affects bone development.®® In

our study analysis of the percentage of tibia bone ossification
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indicated that the mean of the control group was 35.29+2.99
mm? and the mean of the LDN group was 22.63+2.46 mm?.

Ossification in tibia bones was not at all observed in the HDN

group.

Mizrak et al. (2014) mixed 0.4 mg/kg/day LDN and 6
mg/kg/day nicotine HDN into the drinking water of rats for
12 months, and gave normal drinking water to the control
group. At the end of 12 months, they found that there was no
significant difference in the comparison of bone mineral den-
sity measurements of the femur and lumbar vertebrae with
the control group.®®

Susar et al. (2017) focused on the protective role of vitamin
E against the teratogenic effect of nicotine in their studies.
High-Dose Nicotine group they formed were given 6 mg/kg
nicotine subcutaneously and the ossification percentage of
the bones was examined. It was consequently found that the
values were lower than those of the control group.?° In our
study, percentage of ossification in scapulae (18.86+8.12
mm?) in the HDN group was statistically significantly lower
in comparison with the control group (45.70+4.57 mm?) as
well as lower percentage of ossification in humeri
(18.34+8.84 mm?) than that of the control group (37.97+3.41
mm?), lower percentage of ossification in ulnae (14.45+9.78
mm?) than that of the control group (34.58+3.41 mm?) and
lower percentage of ossification in radii (17.57£12.89 mm?)

than that of the control group (39.99+7.23 mm?).

Vitamin FA plays an important role in the synthesis of DNA
and is necessary for maternal health during pregnancy and
the normal development of the fetus.?* Governments and he-
alth organizations around the world since the mid-1990s to
the present day has emphasized that women should take FA
supplements before and during pregnancy to reduce the like-
lihood of having a baby with brain and spinal tube defects.?

Mohammadi et al. (2012) investigated the effect of cyclos-
porine on bone volume and bone density and whether FA has
a protective effect against bone loss. In their experimental

studies, 40 Sprague-Dawley rats were randomly divided into
5 groups and for 6 weeks, gave olive oil for the rats in Group
A, cyclosporine for the rats in Group B, FA for the rats in
Group C, and cyclosporine+FA for the rats in Group D.
Group F was designated as the control group. At the end of
the study they concluded that the values of Group B
(46.3£13.6 mm3) were significantly lower than Group C
(80.4+15.70 mm3) and Group D (73.9+21.3 mma3) in the
comparison of total volume values of the mandible. Moham-
madi et al. concluded that an increase in cyclosporine decre-
ases bone mineral density and causes bone loss; FA may have
a protective effect against bone loss.?

This study, therefore, examines the protective role of folic
acid against the teratogenic effect of nicotine on embryonic
bone development. As aresult of this study, it was found that
nicotine use impaired bone development depending on the
dose. Scapula, ulna, radius and fibula bones were most affec-
ted by LDN; and humerus, femur and tibia bones were less
affected by LDN. The developmental impairment of the an-
terior bones was higher in HDN in comparison with LDN,
and the development of posterior bones was completely pre-
vented in HDN; whereas FA, which was administered in ad-
dition to LDN and HDN, played a protective role by increa-
sing bone development.
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Epilepsi Hastalarinda Uyku Bozukluklari: Anket Calismasi
Sleep Disorders in Epilepsy Patients: A Questionnaire Study
Selcen DURAN! " Asuman CELIKBILEK' "~ Burc Esra SAHIN*

Aysu YETIS' = Naime Meric KONAR?

0z

Amag: Epilepsi ve uyku bozukluklari kargilikli olarak birbirini olumsuz etkilemektedir. Bu ¢aligmanin amaci takibimizde olan epilepsi
hastalarinda sik goriilen uyku bozukluklarini ve bu bozukluklarm hastalik siiresi, ndbet tipi ve siklig, antiepileptik ilag (AET) sayisi
ve tiirii ile iliskisini incelemektir.

Araclar ve Yontem: 99 epilepsi tanili hasta bu anket ¢alismamiza dahil edildi. Demografik veriler, epilepsi hastalik siiresi, nobet tipi
ve siklig1, kullanilan AEI sayis1 ve tiirii yiiz yiize sorgulanarak kaydedildi. Tiim hastalara, Pittsburg uyku kalite indeksi (PUKI),
Epworth uykululuk 6lgegi (EUO), Berlin uyku anketi (BUA) ve huzursuz bacaklar sendromu (HBS) anketi uygulandi.

Bulgular: Epilepsi hastalarimizda PUKI skoru 5 puan ve iizeri olan hasta sayis1 56 (%56.6), EUO skoru 10 puan ve iizeri olan hasta
sayis1 9 (%9.1), BUA’ne gore obstriiktif uyku apne sendromu (OUAS) i¢in yiiksek riskli hasta sayis1 53 (%53.5) idi. Hastalarmn 25
(%25.3)” inde HBS varligi tespit edildi. PUKI skoru jeneralize epilepsili hastalarda anlamli yiiksek (kotii uyku kalitesi) tespit edildi
(p=0.045). PUKI (p=0.035), EUO (p=0.043) ve BUA (p=0.039) skorlarinin hepsi HBS var olan hastalarda, olmayanlara gore anlaml1
yiiksek idi.

Sonug: Hastalarimizda yiiksek oranda HBS, kotii uyku kalitesi ve artmig OUAS riski bulundu. HBS' si olan epilepsi hastalarimizda,
olmayanlara gore kotii uyku kalitesi, giindiiz agir1 uykululuk ve OUAS riskini anlamli yiiksek bulundu. Epileptik bireylerde uyku
bozukluklarmin varlignin srarla sorgulanmasi gerektigini diisiiniiyoruz.

Anahtar Kelimeler: epilepsi; huzursuz bacaklar sendromu; obstriiktif uyku apne sendromu; uyku; uyku kalitesi
ABSTRACT

Purpose: Epilepsy and sleep disorders mutually affect each other negatively. The aim of this study was to investigate the common
sleep disorders in epilepsy patients in our follow-up and their relationship with disease duration, seizure type and frequency, number
and type of antiepileptic drugs (AEDs).

Materials and Methods: 99 patients diagnosed with epilepsy were included in this survey study. Demographic data, duration of
epilepsy disease, seizure type and frequency, number and type of AEDs used were recorded by face-to-face questioning. Pittsburg
sleep quality index (PSQI), Epworth sleepiness scale (ESS), Berlin sleep questionnaire (BSQ) and restless legs syndrome (RLS) ques-
tionnaire were applied to all patients.

Results: In our epilepsy patients, the number of patients with a PDQI score of 5 points or more was 56 (56.6%), the number of patients
with an IQR score of 10 points or more was 9 (9.1%), and the number of patients at high risk for obstructive sleep apnea syndrome
(OSAS) according to BUA was 53 (53.5%).

Conclusion: Our patients had a high rate of RLS, poor sleep quality and increased risk of OSAS. Poor sleep quality, excessive daytime
sleepiness and OSAS risk were significantly higher in epilepsy patients with RLS compared to those without RLS. We think that the
presence of sleep disorders in epileptic individuals should be questioned persistently.
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GiRiS

Epilepsi, kortikal néronlardaki anormal elektriksel desarj
sonucu ortaya ¢ikan ani, tekrarlayici, tetiklenmemis ndbet-
lerle karakterize bir klinik tablodur.® Epilepsi ve uyku bo-
zukluklart karsilikli olarak birbirini etkileyen ve epilepsi
tedavisinde zorluklara yol acan bir durumdur. Uykuda né-
bet gecirme, epilepsili bireylerde uyku fragmantasyonu
yaparak toplam uyku siiresini ve uyku kalitesini azaltmak-
tadir.? Azalan uyku kalitesi, giindiiz agin uykululuk, dikkat
ve konsantrasyon eksikligi ve yorgunluk gibi bulgulara se-
bebiyet vermektedir.® Ayrica, kullanilan antiepileptiklerin
uyku iizerine olan etkisi ve eslik eden psikososyal komor-
biditeler de, epilepsili bireyin uyku mimarisini degistirerek
uykuyu olumsuz etkilemektedir.*

Epilepsi hastalarinda ndbetler arasindaki donemde {iretilen
patolojik aktiviteler olan interiktal epileptiform desarjlarin
sayl ve senkronizasyonu, uykunun farkli evrelerinde de-
Siskenlik gosterir. Desarjlar, evre 3 Non-REM de daha be-
lirgin olmak tizere tim Non-REM dénemlerinde artar; bu
artista talamus anahtar rol oynamaktadir.? Non-REM dé-
neminde talamokortikal ndronlarda gorece hiperpolarizas-
yon veya senkronizasyon meydana gelmekte, bu durum
epileptik néronlarin uyarilabilirligini kolaylagtirmaktadir.
Aksine, desarjlarin uykunun REM déneminde baskilan-
dig bilinmektedir.

Epilepsili bireylerde, eslik¢i uyku bozukluklari arasinda
glindiiz asir1 uyku hali ve hipersomnia, insomni ve obst-
riiktif uyku apne sendromu (OUAS) sik gdriilmektedir.?
Bu durumlarmn varligi da nébet kontrolii saglamayi zorlas-
tirmaktadir.” Sadece uykusuzluk ile tetiklenen nébet tiirle-
rinin varlig: bile tek bagina epileptik hastalarda uyku bo-
zukluklarimin ayrintih irdelenmesi ve tedavi edilmesi ge-
rektiginin yeterli bir kamtidir. Bu agidan, epilepsi ve uyku
bozukluklar birlikteligi hangisi sebep hangisi sonug oldu-
guna bakilmaksizin klinisyenler tarafindan dikkate alin-
malidir.? Calismamzin amaci takibimizde olan epilepsi
hastalarinda sik goriilen uyku bozukluklarini ve bu bozuk-
luklarin hastalik siiresi, ndbet tipi ve sikligi, antiepileptik

ilag (AEI) sayis1 ve tiirii ile iliskisini incelemektir.

ARACLAR ve YONTEM
Calisma Tasarim

Bu anket ¢alismamuza, Subat 2017- EKim 2017 tarihleri
arasinda Kirsehir Egitim ve Arastirma Hastanesi Noroloji
polikliniginde takipli olan 18 yas {izeri epilepsi tanili has-
talar dahil edilmistir. Hastalarin demografik verileri (yas,
cinsiyet, medeni durum, egitim durumu) ve epileptik no-
bete ait bilgiler (epilepsi hastalik siiresi, nobet tipi, nobet
sikligy, rutin elektroensefalografi (EEG) bulgulari, AEI sa-
yist Ve tiirli) kayit edilmistir. Nobet tipi; ndbet semiyolo-
jisi, EEG ve kranial manyetik rezonans goriintiilemeden
faydalanilarak The International League Against Epilepsy
(ILAE) 2017 simiflamast kullanilarak yapilmistir.® Buna
gore hastalar; parsiyel, jeneralize ve smiflandirilamayan
olmak iizere 3 gruba ayrilmustir. Nobet sikl181; ayda 1’den
fazla olanlar sik nobet, ayda 1 den az olanlar seyrek nobet
ve 1 yildan uzun siiredir nébetsiz olanlar kontrol altinda
olmak {izere 3 gruba bdliinmiistiir.'° Hastalar, AEI sayisina
gére monoterapi ve/veya kombinasyon tedavisi olarak ay-
rica gruplandirtlmustir. Epilepsi hastalik siiresi 1 yildan az,
1-5 yil, 5-10 y1l ve 10 yildan uzun siire olmak {izere 4

gruba ayrilmustir.

Hastalara Pittsburg uyku kalite indeksi (PUKI), Epworth
uykululuk 6lcegi (EUO), Berlin uyku anketi (BUA) ve Hu-
zursuz bacaklar sendromu (HBS) anketi alaninda uzman
norolog tarafindan yiiz yilize uygulandi. 1989 yilinda
Buyse ve ark tarafindan gelistirilen PUKI skalasimn
Tiirkce gegerlilik ve giivenilirligi Agargiin ve ark. tarafin-
dan yapilmustir. 21 sorudan olugmakta ve 5 puan ve tizeri
kotii uyku kalitesi varligini gostermektedir.'>12 EUO 1991
yilinda tanimlanmig olup giindiiz uykululugu saptamaya
yardimei bir testtir. Tiirkce gecerlilik ve giivenilirligi Izci
ve ark tarafindan yapilmistir. 0-24 puan arasi puanlanir; 10
puan ve iizeri giindiiz asir1 uykululugu gosterir.'>4 BUA,
OUAS i¢in kullanilan bir tarama testi olup 3 farkli katego-
ride 10 sorudan olugmaktadir. 2 veya daha fazla kategori
pozitif sonuglanirsa OUAS riski yiiksek kabul edilmekte-
dir.®® HBS tanisi igin Uluslararass Huzursuz Bacaklar
Sendromu Caligma grubu tarafindan hazirlanan ve Tiirk-

ceye uyarlanan tam kriterleri uyguland:.®
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Sorulara yanit veremeyecek diizeydeki kognitif bozuklugu
olan, psikiyatrik tedavi alan, gebe olan, HBS sikligini arti-
rabilecek hastaliklar1 (romatolojik, diyabet, kronik bobrek
yetmezligi, vb) olan ve sekonder nedenlere bagh epilepsisi

olan hastalar ¢aligmaya dahil edilmedi.

Tiim hastalardan ¢aligmaya katilim onam formu alindi. Ca-
lismaya Ahi Evran Universitesi Klinik Arastirmalar Etik
Kurulundan 24/01/2017 tarih ve 2017-02/06 sayili onay
alindiktan sonra baslandi. Bu ¢aligma Helsinki Dekleras-

yonu Prensipleri’ne uygun olarak yapild.
Istatistiksel Analiz

Verilerin istatistiksel analizinde SPSS v.21.0 (IBM Corp.
Released 2012. IBM SPSS Statistics for Windows, Ver-
sion 21.0. Armonk, NY: IBM Corp.) kullamldi. Normallik
varsayiminin testi i¢in Kolmogorov-Smirnov Testi’nden
yararlanildi. Tanimlayici istatistikler, sayisal degiskenler
icin ortalama =+ standart sapma (SS), kategorik degiskenler
icin say1 (n) ve yiizde (%) olarak verildi. Kategorik verile-
rin kargilastirmalarinda Ki-kare ve Fisher Exact testi kul-
lanildi. Tiim analizlerde p<0.05 istatistiksel anlamlilik ola-
rak kabul edildi.

BULGULAR

Bu ¢alismaya 63 (%63.6) kadin, 36 (%36.4) erkek olmak
tizere 99 hasta dahil edildi. Hastalarin yas ortalamasi
35.3+13.1 idi. Hastalarin 27 (%27.3) parsiyel nobet, 49
(%49.5) jeneralize nobet, 23 (%23.2) smniflandirilamayan
ndbet idi. Hastalarin rutin EEG bulgulari incelendiginde;
33 hastanin (%33.3) normal oldugu, 16 hastada (%16.2)
non spesifik yavaglama, 22 hastada (%22.2) fokal epileptik
bulgu, 9 hastada jeneralize epileptik bulgu (%9.1) izlen-
mistir, 19 hastanin (%19.2) ise EEG kaydi bulunamamis-
tir. Nobet siklig1 incelendiginde; 32 (%32.3) hasta nobetsiz
iken, 23 (%23.2) hastada sik nobet, 44 (%44.4) hastada ise
seyrek nobet mevcuttu. AEI sayisina gore; 68 (%68.7)
hasta monoterapi, 31 (%31.3) hasta kombinasyon tedavisi
almaktaydi. AE] tiirii olarak; 44 (%31.9) hasta levetirase-
tam, 24 (%17.4) hasta karbamazepin ve/veya okskarbaze-
pin, 42 (%30.4) hasta valproik asit, 12 (%8.7) hasta lamot-
rijin ve 16 (%11.6) hasta ise diger ilag tedavilerini kullani-
liyordu. Epilepsi hastalarimizda PUKI skoru ortalamasi

5.64+3.4 olup skoru 5 puan ve lizeri olan hasta sayis1 56

(%56.6) idi. EUO skoru ortalamast 4.31+3.6 olup skoru 10
puan ve tiizeri olan hasta sayis1 9 (%9.1) idi. BUA sonu-
cuna gore OUAS i¢in yiiksek riskli hasta sayist 53 (%53.5)
idi. Ayrica tiim epilepsili hastalarin 25 (%25.3)” inde HBS
varhig: tespit edildi. Epilepsi hastalarinin demografik veri-
leri Tablo 1°de 6zetlenmistir. (Tablo 1).

Tablo 1. Epilepsi hastalarmmda demografik ve klinik veriler
(n=99).

Degiskenler Kategori n (%)
Cinsiyet Erkek 36 (36.4)
Kadin 63 (63.6)
Medeni durum Evli 66 (66.7)
Bekar 30 (30.3)
Bosanmig/dul 3(3)
Ogrenim durumu  Okuryazar degil 2(2)
ilkokul 33(33.3)
Ortaokul 14 (14.1)
Lise 32(32.3)
Universite 18 (18.2)
Hastalik siiresi (y11) 1 yildan az 2(2)
1-5 yil 25(25.3)
5-10 yil 26 (26.3)
10 yildan uzun 46 (46.5)
Nobet tipi Simiflandirilamayan 23(23.2)
Parsiyel 27 (27.3)
Jeneralize 49 (49.5)
Nobet sikligi Nobetsiz 32(32.3)
Sik nobet 23(23.2)
Seyrek nobet 44 (44.4)
AE] say1st Monoterapi 68 (68.7)
Kombinasyon 31(31.3)
AEI tiirii Levetirasetam 44 (31.9)
Valproik asit 42 (30.4)
Karbamazepin/Okskarbazepin 24 (17.4)
Lamotrijin 12 (8.7)
Diger 16 (11.6)
PUKI skoru <5 43 (43.4)
>5 56 (56.6)
EUO skoru <10 90 (90.9)
>10 9(9.1)
BUA skoru Diistik risk 46 (46.5)
Yiiksek risk 53 (53.5)
HBS varlig Var 25(25.3)
Yok 74(74.7)

Degerler n (%) olarak ifade edildi. AEI: Antiepilepik ilaglari, PUKI: Pitts-
burg Uyku Kalitesi indeksini, EUO: Epworth Uykululuk Olgegini, BUA:
Berlin Uyku Anketini, HBS: Huzursuz Bacaklar Sendromunu tanimla-
maktadir.

Epilepsi hastalarmda PUKI, EUO, BUA skorlarinin de-
mografik verilerle karsilastirilmast Tablo 2’ de verilmistir.
Buna gore; PUKI, EUO ve BUA skorlari cinsiyet (PUKI
icin p=0.674; EUO i¢in p=0.481; BUA icin p=0.677), me-
deni durum (PUKI i¢in p=0.663; EUO i¢in p=0.566; BUA
icin p=0.198), 6grenim durumu (PUKI igin p=0.929; EUO
icin p=0.249; BUA icin p=0.548) hastalik siiresi (PUKI
icin p=0.141; EUO icin 0.379; BUA icin p=0.616), nobet
sikligi (PUKI icin p=0.597; EUO icin p=0.286; BUA i¢in
p=0.209), kullanilan AEI sayis1 (PUKI igin p=0.999; EUO
icin p=0.716; BUA i¢in p=0.665) ile iliskili bulunmadi.
Nobet tipi agisindan bakildiginda; PUKI skoru jeneralize
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epilepsili hastalarda anlaml yiiksek (kotii uyku kalitesi)
tespit edildi (p=0.045). PUKI (p=0.035), EUO (p=0.043)

ve BUA (p=0.039) skorlarinin hepsi HBS var olan hasta-
larda, olmayanlara gore anlamli yiiksek idi (Tablo 2).

Tablo 2. Epilepsi hastalarinda PUKI, EUO, BUA skorlarinin demografik verilerle karsilastiriimasi.

Degisken-  Kategori PUKI skoru pdegeri EUO skoru pdegeri BUASskoru p degeri
ler <5 >5 <10 >10 <2 >2
Cinsiyet Erkek 17 (47.2) 19 (52.8) 0.674* 34 (94.4) 2(56)  0481*  18(50) 18 (50) 0.677*
Kadin 26 (41.3) 37 (58.7) 56 (88.9) 7(11.2) 28(444)  35(55.6)
Medeni Bosanmus/dul 1(33.3) 2(66.7) 0.663** 3 (100) 0(0) 0566**  1(33.3) 2 (66.7) 0.198**
durum Bekar 15 (50) 15 (50) 26(86.7)  4(13.3) 18 (60) 12 (40)
Evi 27 (40.9) 39(59.1) 61 (92.4) 5(7.6) 27(409)  39(59.1)
Ogrenim  Okuryazar degil 1(50) 1(50) 0.929%* 2 (100) 0(0) 0.249**  0(0) 2 (100) 0.548%*
durumu flkokul 15 (45.5) 18 (54.5) 30(90.9) 3(9.2) 15 (45.5) 18 (54.5)
Ortaokul 6 (42.9) 8(57.1) 13(929)  1(7.1) 5(35.7) 9 (64.3)
Lise 12(375)  20(62.5) 31(969  1(3.1) 17(531)  15(46.9)
Universite 9 (50) 9 (50) 14(778)  4(22.2) 9 (50) 9 (50)
Hastahk 1 yildan az 0(0) 2 (100) 0.141** 2 (100) 0(0) 0.379** 0(0) 2 (100) 0.616**
siiresi (yil)  1-5 yil 7(28) 18 (72) 21 (84) 4(16) 12 (48) 13 (52)
5-10 yil 12 (46.2) 14 (53.8) 23(88.5) 3(11.5) 12 (46.2) 14 (53.8)
10 yildan uzun 24 (52.2) 22 (47.8) 44(95.7) 2(4.3) 22 (47.8) 24(52.2)
Nibet Smiflandinlamayan 7 (30.4) 16 (69.6) 0.045%*  20(87) 3(13) 0.483**  7(30.4) 16(69.6)  0.196%*
tipi Parsiyel 17 (63) 10 (37) 26(96.3)  1(37) 13(481)  14(51.9)
Jeneralize 19(38.8) 30 (61.2) 44 (89.9) 5(10.2) 26(53.1)  23(46.9)
Nobet Nébetsiz 14 (43.8) 18 (56.3) 0.597** 30 (93.8) 2(6.3)  0286** 16 (50) 16 (50) 0.209%*
sikligt Sik nébet 8 (34.8) 15 (65.2) 19(826)  4(17.4) 7 (30.4) 16 (69.6)
Seyrek nobet 21(47.7)  23(523) 41(932)  3(6.9) 23(52.3)  21(47.7)
AEisayist  Monoterapi 30 (44.1) 38 (55.9) 0.999*  61(89.7) 7(10.3) 0716*  33(485)  35(515)  0.665*
Kombinasyon 13(41.9)  18(58.1) 29(935)  2(6.5) 13(41.9)  18(58.1)
HBS Var 6 (24) 19 (76) 0.035% 20 (80) 5 (20) 0.043*  7(28) 18(72) 0.039%
varhi Yok 37 (50) 37 (50) 70(946)  4(5.4) 39(527)  35(47.3)

Degerler n (%) olarak ifade edildi. AEI: Antiepilepik Ilaglari, PUKI: Pittsburg Uyku Kalitesi Indeksini, EUO: Epworth Uykululuk Olgegini, BUA: Berlin Uyku
Anketini, HBS: Huzursuz Bacaklar Sendromunu tanimlamaktadir. p<0.05 istatistiksel olarak anlamli kabul edilmistir.

*: Fisher Exact Test
**: Ki-Kare Testi

TARTISMA

Epilepsi ve uyku arasindaki iliski her ne kadar ¢ok uzun
zamandir bilinse de patofizyolojisi halen tam olarak anla-
silamamustir.’” Sik nébet, AEI kullanimi, nokturnal nébet-
ler ve eslikgi psikiyatrik durumlar epileptik hastalarda
uyku bozukluklarma yol agan durumlardir. Tersine, uyku
bozukluklarmin varligi da nébet sikligm arttirmaktadir.”
Nitekim, HBS epilepsi hastalarinda yaygin olup, goriilme
siklig1 degisik serilerde %5.8-32.3 araligindadir.’*?° Bi-
zim ¢aligmamizda HBS sikligi literatiirle uyumlu olarak
%25.3 olarak bulunmustur. Gayer ve ark. yaptigt bir calig-
mada sag temporal epilepsili olgularda HBS sikligini %42
olarak yiiksek bildirmislerdir.?! Epilepsi hastalarindaki
HBS sikligimin farkli ¢alismalarda bu kadar genis aralikta
saptanmasinin nedeni diglama kriterlerinin degiskenlik
gbstermesi ile iliskili olabilir.? Yapilan bir calismada epi-
lepsi hastalarinda HBS varliginin direngli nébetler ile ilis-
kili oldugu goriilmiistiir, % ancak bizim ¢alismamizda né-
bet sikligi ile HBS varligt arasinda bir iligki bulunamamus-
tir. Biyokimyasal degiskenler, yas ve cinsiyet farkliliklari,
kullamilan AET cesitliligi bunu aciklayabilir. Ote yandan
biriken veriler, HBS prevelansinin kadinlarda daha fazla

goriildiigiinii ve bunun demir metabolizmasi ile iligkili ola-

bilecegini de diisiindiirmektedir.?® Ayrica, ostrojenin si-
zofrenide dopamin antagonisti gibi davranmasi, ve gebe-
likte artan Ostrojen seviyesi ile beraber HBS semptomla-
rinda artis izlenmesi de HBS’ de hormonal faktorlerin et-
kisine isaret edebilir.?* Dahasi, HBS ile duygudurum bo-
zukluklarinin siklikla bir arada olmasi kadinlardaki yatkin-

ligin bir yansimasi olabilir.

Kullanilan antiepileptiklerin uykunun yapisint degistirdigi
uzun zamandir bilinmektedir.? Yapilan bir metaanalizde,
lamotrijin insomni i¢in risk olusturuken fenobarbital giin
ici uykululuga sebep olabildigi, lakosamid, karbamezepin,
levetirasetamin uyku iizerine hig etkisi olmadig1 6ne siiriil-
miistiir.?” Farkli ¢alismalarda; fenobarbital, valproik asit
ve yiiksek doz levetirasetamin giin i¢i uykululugu arttirir-
ken, gabapentin, pregabalin, klobozam ve karbamezepinin
uyku latansini kisaltarak gece doneminde uyku etkinligini
arttirdiga bildirilmigtir.* Bizim ¢alismamizda, tekli veya
kombine tedavi rejimi uyku kalitesi ile iliskili bulunmadi.
Bununla birlikte, jeneralize nébeti olan hastalarin uyku ka-
litesi daha kotii saptandi. Jeneralize epilepsilerde uykuda
ortaya c¢ikan interiktal epileptiform desarjlar uykuda bo-
linmelere, uyku mimarisinde bozulmaya ve uyku kalite-
sinde azalmaya sebep olur.?® Epilepsi hastalarinda kotii
uyku kalitesi (PUKI skoru> 5 puan) prevalans, iilkemizde

59



Epilepsi hastalarinda uyku bozukluklar

Duran ve ark.

yapilan bir calismada %42.5% iken, Ispanyol bir calismada
ise %53.6 olarak bulunmustur.?® Takibimizdeki epilepsi
hastalarinda kotii uyku kalitesine sahip hasta orani litera-

tiirle uyumlu olarak %56 idi.

Literatiirde epilepsi hastalarinda giindiiz asirt uykululuk
(EUO skoru > 10 puan) prevalansi %18-47 arasinda olup
direngli nobetlerde daha yiiksektir.*® Calismamizda ise bu
deger %9.1 olarak tespit edildi. Giin i¢i uykululugu arttiran
fenitoin, fenobarbital ve gabapentin gibi ilaglarin ¢alisma-
mizda az sayida hastada kullanilmasi bu diistikliigii agikla-
yabilir. Ote yandan, bir meta-analizde epilepsi hastalarinda
hafif, orta ve agir OUAS varliginin %33.4 oldugu tespit
edilmistir.3! Pek gok ¢aligma, epilepsi hastalarinda OUAS
birlikteliginin direngli epilepsi, nokturnal ndbet ve status
epileptikus riskini arttirdi§ini gdstermistir.3? Dahasi, epi-
lepsi ve komorbid OUAS tanisi olan hastalara PAP veya
oksijen tedavisi uygulanmasinin EEG’de diken dalga akti-
vitesini azalttiginin gosterilmesi, OUAS’1n epileptogenez
iizerinde etkisi olabilecegini diisiindiirmiistiir.>® Caligma-
mizda epilepsi hastalarinda BUA yapilmis olup %53.5
hastada OUAS igin yiiksek risk saptanmustir. Karbamaze-
pin, okskarbazepin ve levetirasetam kullananlarda OUAS
riskinin daha fazla oldugu, valproik asit gibi kilo alimina
sebep olabilecek antiepileptiklerin de OUAS agisindan
risk olusturabilecegi, fokal epilepsilerin jeneralize epilep-
silere gore daha yiiksek OUAS riski tasidigi bilinmekte-
dir.®* Buna dayanarak, calismamizda valproik asit ve leve-
tirasetam kullaniminin gérece fazla olmasi hasta grubu-
muzda artnms OUAS riskini agiklayabilir. Ote yandan,
BUA skorunun epilepsi hastalik siiresi, nbet tipi, nobet
siklig1 ve AEI tedavi sekli ile iliskili olmadig1 sonucu agik-
lanmaya muhtagtir. Yine de pratik bir OUAS tarama testi
olan BUA’ nin epilepsili bireylerde uygulanmasinin, bu bi-
reylerde tedavide optimizasyonu saglamak icin mantiklt

olabilecegini diisiinmekteyiz.

Calismamizin anket ve yiiz yiize sorgulamaya dayanmasi,
polisomnografi ve uyku deprivasyonlu EEG yapilmamast,
orneklem sayisinin kisitl olmast, cinsiyet dagiliminin esit
olmamasi, ndbet tipine uygun ve etkin dozda antiepileptik

kullantminin irdelenmemesi ¢alismanin kisitliliklaridir.

Sonug olarak; epilepsi hastalarimizin yaklasik ¢eyreginde
HBS, yarisinda ise kotii uyku kalitesi ve yiiksek OUAS

riski bulduk. Katii uyku kalitesini jeneralize epilepsili has-
talarda daha sik saptadik. Ayrica; kétii uyku kalitesi, giin-
diiz agir1 uykululuk ve OUAS riskini HBS’ si olan epilep-
sili hastalarimizda olmayanlara gére anlamli yiiksek bul-
duk. Bulgularimiza dayanarak, epileptik bireylerde uyku
bozukluklarinin varliginin 1srarla sorgulanmasi gerektigini

diisiiniiyoruz.
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Amag: Calisma, pandeminin patlak vermesinden bu yana “Uroloji ve COVID-19” alanlarmda yaymlanan 1616 ¢alismanm bibliyo-
metrik analiz ve trendlerini ortaya koymay1 amaglamaktadir. Boylelikle aragtirmacilara bu konulardaki aragtirmalarin istatistiksel da-
gilimlar1 hakkinda temel bilgiler verilmesi amaglanmustir.

Araglar ve Yontem: Web of Science Core Collection Veritabani kullanilarak 2020, 2021, 2022 ve 2023 yil araliginda “Uroloji ve
COVID-19” konulu bibliyometrik analiz yapilmistir. Sonuglar ayn1 dénemin “Uroloji” yaymlariyla karsilagtirilmistir. Trendler ayrica
iicretsiz gevrimici gorsel yazilim (carrot?) kullanilarak farkh verilerle degerlendirilmistir.

Bulgular: Toplam 5481 makale bu ¢alismalara 13036 kez atif yapmustir. En yaygim belge tiirli arastirma makalesi, en sik yaymlanan
alan Uroloji & Nefroloji, en ok kullanilan dil Ingilizce, en ¢ok yaymnlanan dergi Journal of Urology, en ¢ok yaym veren iilke Amerika
Birlesik Devletleri ve en ¢ok katki saglayan kurum Udice Universitesi olmustur.

Sonug: Diinyanin dengelerini bozan bu bulasici hastalik, yaymlarin dengesini de kendi lehine degistirmistir. Urologlar, pandemi ile
miicadele ederken “Uroloji ve COVID-19” arastirmalarina izole “Uroloji” arastirmalarindan daha ¢ok énem vermistir.

Anahtar Kelimeler: bibliyometri; covid-19; pandemi; sars-cov-2; iiroloji; yeni koronavirus
ABSTRACT

Purpose: The study aims to reveal the bibliometric analysis and trends of 1616 studies published in the fields of "Urology and COVID-
19" since the outbreak of the pandemic. Thus, it is aimed to provide researchers with basic information about the statistical distribution
of research on these topics. This study aims to reveal the bibliometric analyzes and trends of 1616 studies published in the “Urology
and COVID-19” fields since the pandemic broke out. Thus, it was aimed to provide researchers with basic information about the field
of research on these subjects, in which countries it was conducted, and in which journals it was mostly published.

Materials and Methods: A bibliometric analysis was conducted on "Urology and COVID-19" for 2020 - 2023 years using the Web
of Science Core Collection Database. The results were compared with "Urology" publications of the same period. Trends were also
evaluated with different data using free online visualization software (carrot2).

Results: A total of 5481 articles cited these studies 13036 times. The most common document type was research article, the most
common field was Urology & Nephrology, the most common language was English, the most common journal was the Journal of
Urology, the most common publishing country was the United States, and the most common contributing institution was Udice Uni-
versity.

Conclusion: This infectious disease, which disrupted the balance of the world, also changed the balance of publications in its favor.
Urologists gave more importance to "Urology and COVID-19" research than isolated "Urology" research while fighting against the
pandemic.

Keywords: bibliometrics; covid-19; novel coronavirus; pandemics; urology; sars-cov-2
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INTRODUCTION

The coronavirus disease 2019 (COVID-19), caused by se-
vere acute respiratory syndrome coronavirus 2 (SARS-
CoV-2, previously 2019-nCoV), has had a worldwide im-
pact. Healthcare services in many nations have had to alter
their operations due to the COVID-19 surge. Previously
ongoing research trials have been suspended due to the
sudden shift in resources toward managing this pandemic.
Besides, surgical departments have had to prioritize and
cancel surgeries, balance the safety of patients and staff,
and assume the risk of operating where surgery is essential
to life or limb. There is ongoing research in many medical
specialties in areas that relate to COVID-19, and urologi-
cal research is one of these. Studies have examined not
only how COVID-19 may affect bodily systems concer-
ning pathophysiology, but also how it may impact routine
care in a specialty, from an administrative and clinical
practice perspective. Therefore, as in every field, COVID-
19 studies in the field of urology are also quite abundant

and increasing.

As a term, it is seen that statistical bibliography was used
in lessons at Cambridge University by E. Wyndham
Hulme in 1922, and then these courses were turned into a
book.2 Hulme counted documents with his work on the
growth of modern civilization. The next use of the term
statistical bibliography is seen in an article by Raisig in
1962 on citations in health sciences.® In order not to con-
fuse the term with statistical bibliographies, the term bib-
liometry was defined by Pritchard in 1969.* Bibliometry
according to Pritchard,; It is the application of mathematics
and statistical methods to books and other communication
media.

The purpose of this research; is to reveal the bibliometric
analysis and trends of 1616 studies published on “Urology
and COVID-19”. In this way, it is aimed that readers in the
field of “Urology and COVID-19” can easily reach the sta-
tistics of the studies against the increasing number of
works. It is aimed by the researchers to increase the aware-
ness of the authors and the subjects who form the discip-
line with the least effort and to contribute to which area
and how their studies will be directed.

MATERIALS and METHODS
Web of Science

Web of Science (WOS) is a website that provides subsc-
ription-based access to multiple databases that provide
comprehensive citation data for many different academic
disciplines.

Study Design

Using the WOS database, the subjects of “Urology and
COVID-19” was searched and the obtained countries, jo-
urnals, publication years, publication numbers, publication
types, publication languages, and subject trends and orga-
nizations that contributed to the research were examined
with bibliometric analysis. When “Urology and COVID-
19”-related words are scanned in the Web of Science Core
Collection database; the titles, the publications about
“Urology and COVID-19” are listed by scanning (Supple-
mentary Material 1, 2). With this scan, 1616 studies pub-
lished in 2020, 2021, 2022, and 2023 when COVID-19
was effective, were accessed and analyzed.

Carrot?

Carrot? is an open-source search engine that can also be
used online.5 The clustering algorithm, offers components
by dividing the searches into thematic categories. The re-
sults of open-access sources are grouped. In the study,
trends were also evaluated with different data using free
online visual software (carrot?).

Classification Criteria

While evaluating which country the studies were from, the
authors were included in the cluster of the country from
which country the study was, so studies with authors from
different countries could be included in different clusters.
The evaluation made according to the contributing organi-

zations is also in the same way.
RESULTS

Tables and graphics in the findings were obtained from the
WOS database.®
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When the distribution of the studies has been examined
over the years, it has been seen that there were 634 publi-
cations in 2020, 495 in 2021, 481 in 2022, and 6 in 2023.
From Tirkiye 43, 35 and 34 publications have taken place
in WOS in 2021, 2022, and 2023 respectively. When the

publications were divided according to WOS categories, it
has been seen that most publications were in the Urology
& Nephrology category by far. The first 5 categories have
been given in Figure 1.

862
Urology Nephrology

161
Medicine General Intemal

76 60

Reproductive Biology Endocrinology

Metabolism

Figure 1. Studies according to WOS categories.

When the studies are evaluated according to the publica-
tion types, it is seen that there are many different types of

publications and the article type comes first. The distribu-
tion of the publications according to the document type is
given in Figure 2.

21
Meeting Abstract

Figure 2. Studies according to document types.

Studies have been published in 7 different languages.
Whereas English takes first place, there is only one study

published in Turkish. The distribution of the publications
by language has been given in Figure 3.
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1,644
English

46
Spanish

3
Russian

1
Turkish

Figure 3. Studies according to languages.

Studies have been published in 459 different journals in
total. Journal of Urology ranks first with 100 publications.

101 43
JOURNAL OF UROLOGY

36

Figure 4. Studies according to the journals they were published in.

1616 studies have been cited a total of 13036 times, 2177
times in 2020, 5264 times in 2021, 5486 times in 2022, and
109 times in 2023. A total of 7191 citations were made
without self-citation. The studies were cited to 5481 artic-
les in total and 4482 articles were found to be cited when
self-citations were removed. The average number of cita-
tions of the studies was found to be 8.07. The H index of
the publications is 52. The top 5 publications with the most
citations have been given in Table 1.

ANDROLOGY

The first 10 journals in which the studies were published

have been given in Figure 4.

25

BJU INTERNATIONAL N ARCHIVOS

DE UROLO

3
WORLD JOURNAL OF UROLOGY

24
JOURNAL OF SEXUAL MEDICINE

When the studies are classified according to which country

they are from, it is seen that most studies came from the
United States of America (USA). Tirkiye ranks 5th, the
first 10 countries where the studies are published are given
in Figure 5.

The publications quoted from Tiirkiye have been ranked
according to their citation number, the first 3 publications

have been given in Table 1.
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Table 1. Top 5 cited studies and 3 most cited studies overall, and from Tiirkiye, respectively, citations by years.

32387456 Article Ann Oncol. Oncology 102 143 74 2

= 32283711 Article Cells. Cell Biology 108 131 77 0
§ 32482249 Article Fertil Steril. Reproductive Biology 93 114 65 1

S 32379329 Letter JAMA Netw Open Reproductive Biology 56 109 60 1

32650948 Article Fertil Steril. Urology & Nephrology 28 86 74 1

. o 32507625 Article Eur Urol. Urology & Nephrology 15 44 34 1

[E 5 32883151 Article Aging Male Urology & Nephrology 1 36 24 0
32781456 Article Urol Int. Urology & Nephrology 8 31 18 1

128
PEOPLES R CHINA

76
FRANCE

Figure 5. Studies by country of origin.

When the institutions that contributed to the studies were The studies were cited in 767 articles in total, and the
examined, it has been seen that there were 2717 organiza- number of publications was revised to 715 when self-cita-
tions in total. The top 3 organisations are given in Table 3.

The first three institutions that contribute from Turkiye can tions were removed. The average number of citations of

be seen in Table 2. the publications is 10.19 The H index of the publications

is 17.
Table 2. Organizations contributing to studies (top 3), overall,

and Tiirkiye respectively.

. Udice University 54 3.342% In the Carrot? search made with the title of “Urology”, the
€ University of London 53 3.280% : :
5 Sapienza University 29 3.032% top 100 studies were reached, and according to these data,
4 University of Health Sciences 20 0.012% it was seen that the word “Urology” was most frequently
o Istanbul Medipol University 15 0.009% i
" Istanbul University 11 0.006% used with the term prostate cancer, and “COVID-19” was

TR: Tirkiye, : 11 . . .
ke, over: overa used in the second place. The visual according to the afo-

tal. 1035 citations have been made without self-citation.
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Figure 6. Visual of the Carrot®> Analysis with Pubmed for the term “Urology”
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DISCUSSION

Bibliometrics is a tool used to achieve quantitative rese-
arch assessment exercises of academic output, teams, or
even individuals in the field of scientific research. It is also
important to know the basics of this method such as the
impact factor, the h-index, and how journals evaluated.
Bibliometric studies provide researchers the opportunity to
easily examine all studies on some subjects.

Since Covid 19 erupted, healthcare workers have been ha-
ving rough times. Because they have been trying to cope
with the disease with insufficient information from the be-
ginning, and also trying to collect information to recognize
the disease to overcome it. Therefore, they are actively
working in the field on the one hand, and on the other hand,
they conduct research and publish them. For this reason,
publications about COVID-19 are quite high.” This abun-
dance affects the field of urology as well.® Our study is the
only study in the literature that analyzes publications in the
fields of “Urology and COVID-19” bibliometrically.

Tiirkiye has contributed 3.184% to literature in the field of
“Urology” in the last four years, it has contributed 6.931%
to the publications of “Urology and COVID-19”. Tiirkiye
participated in “Urology and COVID-19” publications at a
higher rate. This can be attributed to the intense pandemic
period that broke out in Tirkiye. It is possible to conclude
that Turkish researchers are making special efforts to over-
come the pandemic. In many publications, it is mentioned
that the scientific progress of urologists in their field was
interrupted by the outbreak of the COVID-19 pandemic.®

In the last four years, publications in the field of "Urology
and COVID-19" are similar to those in the field of "Uro-
logy" in terms of WOS category, but the andrology cate-
gory started to appear on the scene earlier.'® The reason for
this may be that the testicular involvement of the COVID-
19 disease has attracted attention and concentrated the stu-
dies on itself.1!

Although the document type has spread in a wide range in
the field of “Urology” in the last four years, types such as
book and book reviews are not observed in “Urology and

COVID-19”-oriented studies. We can attribute this to the

lack of sufficient and deep-rooted information yet to reveal

such widely attended documents.

Although most of the world languages are used in the stu-
dies in the field of “Urology”, in the last four years,
97.946% of them are in English.*? Although there are only
7 languages in “Urology and COVID-19” studies, English
was limited to 95.297%. Spanish has come forward in this
field among studies. This can also be attributed to the re-
searchers' desire to reach out to large audiences and help
their colleagues fight the disease by not using minor lan-

guages.®®

Since the beginning of the pandemic, all journals have
been more inclined to publish studies on COVID-19.' The
country’s ranking shows a similar ranking in “Urology and
COVID-19” publications as in “Urology” publications.
While Tiirkiye was in 12" place in the general ranking, is
in 5" place in the ranking of “Urology and COVID-19”
publications.

Data showed that Italian institutions constitute half of the
top 10 institutions. The dramatic progress of the pandemic
in ltaly may have contributed to this.'> As a matter of fact,
we only see USA organizations in the first place in studies
in the field of “Urology”. Unfortunately, Turkish instituti-
ons are not as effective as “Urology and COVID-19” pub-
lications in the general ranking. Turkish institutions are
starting to appear in the list of “Urology and COVID-19”
publications in the 3™ tenspot while they are starting to ap-
pear in the list of “Urology” publications after the 117
tenspot.

However, our article has some limitations. The main limi-
tations are that there can be publications outside the WOS
database and that the publications can be included in more
than one cluster at the same time in terms of the country
and institution.

Conclusions

The fact that the "Urology" studies were ahead of the
"Urology and COVID-19" studies in terms of proportion
and order made us think of the following. Urologists, who
had to leave their professions in Turkey and all over the
world due to the pandemic that started suddenly and spread
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rapidly, tried to reveal the unknown aspects of the disease
from a urological point of view while fighting the pan-
demic. By doing so, Turkey has contributed more to the
literature than it otherwise would have. This contribution
to the disease is obvious, but time will tell how the epi-
demic is damaging urology
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Decision-making for Postoperative Care in Geriatric Patients Undergoing Minor
Surgeries using Mini Mental State Examination, Barthel Index of Activities of
Daily Living and CSHA-Clinical Frailty Scale

Minor Cerrahi Geciren Geriatrik Hastalarda Mini Mental Durum Muayenesi, Barthel
Giinliik Yasam Aktiviteleri Indeksi ve CSHA-Klinik Kirilganlik Olgegi ile Postoperatif

Bakim Karar1 Verme

Fatma Nur ARSLAN! Filiz UZUMCUGIL? Basak AKCA?

(07

Amag: Yagsl hastalardaki major cerrahileri takiben postoperatif sonucun tahmini, biligsel islev, islevsel durum ve kirilganlikla ilgili
verilere dayanan bir karar verme siireci gerektirir. Bu ¢aliymada s6z konusu parametrelerin mindr cerrahiler igin prediktif degerlerini
degerlendirmeyi amagladik.

Araclar ve Yontem: Elektif minor cerrahi planlanan American society of Anesthesiologists (ASA) skoru 1-3'e sahip >65 yas hastalar
¢alismaya alind1. Hastaneye yatistaki kognitif fonksiyonu, fonksiyonel durumu ve kirilganligi degerlendirmek i¢in Mini Mental Test
(MMSE), Barthel indeksi (BI) ve Clinical Frailty Scale (CSHA-CFS) kullanildi. Bu parametrelerin ameliyat sonrasi yatig durumu ile
iligkileri degerlendirildi.

Bulgular: Doksan dokuz hasta ¢alismaya dahil edildi. MMSE puanlari, Barthel Indeksleri ve CSHA-CFS puanlari tim gruplarda
benzerdi. Yatan hasta sayisi tek bagina MMSE <24 (n=49 (%66.2)) veya MMSE<24 ve ASA>2 (n=19 (%82.6)) olan hastalarda daha
fazlaydi. Kirllganlik skoru CSHA-CFS>4 (n=33 (%75)) (p=0.025) veya ASA >2 (n=20 (%83.3)) (p=0.023) olan hastalarda yatan hasta
sayis1 daha yiliksekti. ASA>2 olan hastalarda kirilganlik skorundan bagimsiz olarak >1 giin yatig siiresi (LOS) (p=0,036) ve yogun
bakim (PACU) kalis olasihigi (p=0.042) daha yiiksekti. 30 giin i¢inde yeniden kabul ile parametreler arasinda korelasyon yoktu.
Sonu¢: ASA>2 ve MMSE<24 yatarak tedavi durumu ile korelasyon gostermektedir ve mindr cerrahilerden sonra yaslilarda kalis
stiresinin bir giinden fazla olmasi i¢in bagimsiz bir prediktif faktordiir. CSHA-CFS >4 olmasi ayrica bagimsiz olarak yatig verilmesi
ile iliskili bulunmustur.

Anahtar Kelimeler: barthel indeksi; kirilganlik, minor cerrahi girisimler, MMSE; yatis siiresi
ABSTRACT

Purpose: Prediction of postoperative outcome following major surgery in elderly patients requires a decision-making process based
on data on cognitive function, functional status and frailty. In this study, we aimed to evaluate the predictive value of these parameters
for minor surgeries.

Materials and Methods: Patients aged >65 years with American society of Anesthesiologists (ASA) score 1-3 scheduled for elective
minor surgery were included in the study. Mini Mental Test (MMSE), Barthel Index (BI) and Clinical Frailty Scale (CSHA-CFS) were
used to assess cognitive function, functional status and frailty at hospitalization. The associations of these parameters with postopera-
tive hospitalization status were evaluated.

Results: Ninety-nine patients were included in the study. MMSE scores, Barthel Indices and CSHA-CFS scores were similar in all
groups. The number of inpatients was higher in patients with MMSE<24 alone (n=49 (66.2%)) or MMSE<24 and ASA>2 (n=19
(82.6%)). The number of inpatients was higher in patients with a frailty score of CSHA-CFS>4 (n=33 (75%)) (p=0.025) or ASA >2
(n=20 (83.3%)) (p=0.023). Patients with ASA>2 were more likely to have >1 day length of stay (LOS) (p=0.036) and intensive care
unit (PACU) stay (p=0.042), independent of the frailty score. Readmission within 30 days was not correlated with the parameters.
Conclusion: ASA>2 and MMSE<24 correlate with inpatient status and are independent predictive factors for length of stay of more
than one day in the elderly after minor surgery. CSHA-CFS >4 was also independently associated with hospitalization.

Keywords: barthel index; frailty; length of stay; minor surgical procedures; MMSE
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INTRODUCTION

As the aging population grows, several pathologies which
may benefit from surgery require a decision-making pro-
cess regarding the postoperative outcome in these elderly
patients. The functional status pertaining to activities of
daily living (ADL) and cognitive functions have gained in-
terest in the last decades, as aging or the presence of
comorbidities alone were not found sufficient to predict
postoperative outcome.' In addition to the individual as-
sessments of functional status and cognitive functions, the
concept of frailty has provided beneficial for the decision-
making process of elderly patients scheduled for sur-
gery.125

Cognitive disorders have been shown to be an important
factor to predict the outcome of hospitalized older patients,
especially with comorbidities.>®” The Mini Mental State
Evaluation (MMSE) is a cognitive function test which has
been recommended to be used for the preoperative evalu-
ation of elderly patients to determine the level of cognitive
disorder, as the presence of dementia and cognitive impair-
ment was reported to be related with length of stay and 30-
day unscheduled readmissions in these patients.® The
MMSE scores in elderly patients were also reported to be
correlated with the functional status, which also declines
with aging.®* The ADL assessment using Barthel Index
(BI) has been suggested to be a reliable scoring system to
evaluate the functional status, as the patients with higher
Bl scores were found to more evidently survive their post-
operative ICU stay after major abdominal surgeries.*
Aside from these two parameters individually assessing
the cognitive function and functional status, frailty, which
defines the vulnerability of an individual to have more ten-
dency to develop mortality or dependency after exposing
to a physical or phycological stress, has been recom-
mended to be used for predicting clinical outcome of el-
derly patients.?® Clinical Frailty Scale (CFS) developed by
Canadian Study of Health and Aging (CSHA) was recom-
mended to guide patient care through decision-making
process determining which intervention will be either
more likely to be beneficial or harmful for the individual,
as it has been reported to be a significant predictor for sev-
eral clinical outcomes including mortality, disability,
length of stay in hospital, readmission, and functional and

cognitive decline.®* Current data support the impact of
these scales for decision-making after major surgeries,
however, there is limited data pertaining to its impact on

minor surgeries.'%12

As minor surgeries are expected to result in lower compli-
cation rates related to the procedure itself in the postoper-
ative period; the cognitive functions, functional status, and
frailty assessment may provide more beneficial for deci-
sion-making in terms of postoperative care compared to
major surgeries. In our study, we aimed to find out the im-
pact of frailty parameters on the outcomes to lead decision-
making regarding postoperative care in geriatric patients
undergoing minor surgeries. For this purpose, the cogni-
tive functions, the functional status and the frailty were
evaluated using, MMSE, Barthel Index and CSHA-CFS,
respectively in geriatric patients undergoing minor surger-

ies.
MATERIALS and METHODS

This study was designed as prospective clinical trial. The
ethical guidelines outlined in the 1964 Declaration of Hel-
sinki and its later revisions have been followed in the con-
duct of this investigation. After obtaining Hacettepe Uni-
versity Non-Interventional Clinical Research Ethics Com-
mittee approval (GO-18/1123, 2019/01-08), the patients >
65 years of age with ASA score 1-3, who were scheduled
to undergo elective minor surgeries (eye surgery, urologi-
cal surgery, general surgery) under general anaesthesia be-
tween 10" January-10™ June 2019 were enrolled.

All patients were informed, and consent was obtained from
each to perform three separate preoperative assessments
for cognitive function, functional capacity and frailty. The
cognitive functions were assessed using Mini Mental State
Evaluation (MMSE) (Score: 0-30).%° A cut-off score of 24
was used, as it has been suggested to differentiate
MMSE>24, normal cognition; from MMSE<24, cognitive
impairment to some degree.*® The functional status was as-
sessed using Barthel Index (BI) of Activities of Daily Liv-
ing (ADL) to determine the disability and functional de-
pendency of the patients revealing scores of < 20, 20-39,
40-59, 60-79 and 80-100 interpreted as total dependence,
very dependent, partially dependent, minimally dependent
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and live independently, respectively.'” The frailty was as-
sessed using Canadian Study of Health and Aging-Clinical
Frailty Scale (CSHA-CFS) in order to determine the sever-
ity of frailty with 7-point scale. CSHA-CFS>4 (frail to
some degree) has been suggested as the cut-off score
strictly correlated with postoperative outcome, determin-
ing ‘apparently vulnerable’ (CFS 4), ‘mildly frail’ (CFS 5),
‘moderately frail” (CFS 6) and ‘severely frail’ (CFS 7) pa-
tients, discriminating the ‘very fit’ (CFS 1), ‘well’ (CFS 2)
and ‘well with treated comorbid disease’ (CFS 3) patients
(Table 1).}? Data regarding comorbidity and de-
mographics, as well as, the parameters such as unantici-
pated weight loss, falling accidents, depression and drug
use was obtained. Albumin and haematocrit levels were
obtained from records, which were within at least 1 month
prior to surgery.

In our hospital, the status of the patients in terms of post-
operative care as either outpatient or inpatient following
elective minor surgery was decided by a multidisciplinary
team including the geriatrist, anaesthesiologist and sur-
geon prior to surgery considering age, co-morbidities and
anticipated postoperative complications. The length of
stay (LOS) in inpatient status was at the initiative of the
same multidisciplinary team, as well. In this study, the pri-
mary outcome was the relationship between the cognitive
functions, functional capacity and frailty with the decision-
making regarding the postoperative status of the patient as
being either outpatient or inpatient and also for need of
Post Anaesthesia Care Unit (PACU), as well as, the length
of stay and readmission within 30-days after surgery. Age,
ASA scores, unanticipated weight loss, falling accidents,
depression, albumin and haematocrit levels, polypharmacy
were evaluated as secondary outcome parameters in terms
of their impact on the decision-making regarding the post-
operative status of the patient as being either outpatient or
inpatient and also for need of Post Anaesthesia Care Unit
(PACU), as well as, the length of stay and readmission
within 30-days after surgery.

The LOS was defined by < 1 day if the patient was admit-
ted to hospital for an overnight stay postoperatively.
PACU stay was included in the inpatient group for the cor-
relation analysis, hence, the inpatient group represented all
patients other than outpatients, unless otherwise stated.

Statistical Analysis

The data was analysed by IBM SPSS statistics 17.0 (IBM
Corporation, Armonk, NY, USA). The distribution of con-
tinuous numerical variables was examined by using Kol-
mogorov-Smirnov test, while the assumption of homoge-
neity of variances were investigated by Levene’s test. De-
scriptive statistics were shown by mean = SD or median
(1% quartile-3' quartile) for continuous numeric variables
and by number cases and % for categorical variables.

The significance of the differences between groups in term
of continuous numeric variables was evaluated using Stu-
dent’s t test, whereas, the significance of the differences
between independent groups more than two was evaluated
using One-Way ANOV A where the assumptions for para-
metric test were met. The significance of the differences
between groups in term of continuous numeric variables
was evaluated using Mann Whitney U test when the num-
ber of groups was two, whereas, the significance of the dif-
ferences between independent groups of more than two
was evaluated using Kruskal Wallis test where the assump-
tions for parametric test were not met.

The categorical data was evaluated using Fisher’s exact
probability test or Continuity Chi-Square test according to
the expected frequency in 2 x 2 crosstabs was below 5 in
least ¥4 of the cells or between 5-25, respectively. Other-

wise, Pearson’s Chi-square test was used.

The combined effect of the parameters that may contribute
to the status of the patient either as outpatient or inpatient,
the length of hospital stays either < 1 day or >1 day, esti-
mation of PACU stay and unscheduled readmission within
30-days was evaluated using multivariate logistic regres-
sion analysis. The variables revealing p<0.25 as a result of
univariate statistical analysis were included in the regres-
sion models as candidate factors. Haematocrit levels and
diagnosed depression were included in the regression
model for unscheduled readmission within 30-days, in
which neither of these parameters were found predictive.
The only factor that can be predictive for the LOS and es-
timation of PACU stay was ASA, hence, multiple regres-
sion analysis was not performed. The odds ratio, 95% con-
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fidence interval and Wald statistics were calculated per-
taining to each variable. p<0.05 was accepted statistically

significant.

RESULTS

Ninety-nine patients > 65 years of age were included. The
demographics and the data regarding outpatient and inpa-
tient, as well as, the patients with postoperative PACU stay
were presented in Table 1. The primary and secondary pa-
rameters related to postoperative outcomes were presented
in Table 2.

Table 1. The demographics and the data regarding outpatient and
inpatient status, as well as, the PACU stay postoperatively.

Variables N=99
Age (years) 72.1+59
Gender
Female 59 (59.6%)
Male 40 (40.4%)
Weight (kg) 76.7+15.8
BMI 27.4 (24.9-31.2)
BMI Groups (n)
<25 kg/m2 25 (25.3%)
25.0-29.99 kg/m2 39 (39.4%)
30.0-40.0 kg/m2 30 (30.3%)
>40 kg/m?2 5 (5.1%)

Table 2. The primary and secondary parameters of the study eval-
uated for their impact on postoperative outcome.

Parameters

Albumin (g/dl) 4.1(3.9-4.3)"

Haematocrit (%) 39.5%+4.8
Patients (n)

Weight loss 9 (9.1%)

Falling accidents (number of events)
89 (89.9%)

1 6 (6.1%)
>1 4 (4.0%)
Depression
None 82 (82.8%)
Without diagnosis 13 (13.1%)
With diagnosis 4 (4.0%)

Polypharmacy (=5 drugs) 18 (18.2%)

ASA physical status

1 10 (10.1%)
2 65 (65.6%)
3 24 (24.3%)
Scores (min-max)
MMSE Score 21.0 (16.0-24.0)"
MMSE Patients (n)
<24 78 (79%)
>24 21 (21%)
Barthel Score of ADL 100.0 (95.0-100.0)
CSHA-CFS 3.0(3.0-5.0)
CSHA-CFS Patients (n)
<4 55 (55.6%)
>4 44 (44.4%)

Outpatient group (n (%))
Inpatient group (Including PACU stay) (n

38 (38.4%)
61 (61.6%)

(%))

PACU stay (n (%)) 5 (5.1%)
Length of hospital stay (day) 1(0-2)
<1day (n (%)) 25 (25.2 %)
>1 day (including PACU) (n (%)) 36 (36.3%)

BMI: Body Mass Index, PACU: Post Anesthesia Care Unit (Intensive Care)

The MMSE scores, Bls and CSHA-CFS scores were sim-
ilar in patients who were decided either to be at outpatient
or inpatient status after minor surgery. Considering the
cut-off value of 24 for MMSE, among the patients with
MMSE < 24 (n=74), 23 (31%) had ASA > 2 and 82.6%
(n=19) of these were inpatients (Table 3). Considering the
cut-off value for CFS of > 4, the number of patients reveal-
ing a score of > 4 interpreted as ‘frail to some degree’ was
higher in inpatient group (p=0.025). The number of pa-
tients who stayed > 1 day were higher among patients with
CFS>4, despite statistical insignificance (Table 3).

*Mean (min-max), ASA: American Society of Anesthesiologists, MMSE:
Mini Mental Scor-ing Examination, ADL: Activities of Daily Living,
CHSA-CSF: Canadian Study of Health and Aging (CSHA) - Clinical
Frailty Scale (CFS)

The secondary parameters including age, gender, BMI, al-
bumin and haematocrit levels, weight loss, the history of
falling accidents, depression and polypharmacy were sim-
ilar in all patients pertaining to outpatient and inpatient sta-
tus, as well as, in patients with the LOS either < 1 or > 1

day (Table 3).

The evaluation of the combined effect of ASA and CSHA-
CFS revealed that patients with ASA score of > 2 had 4.9
times (95% CI: 1.108-21.614) more probability of LOS <
1 day and 3.7 times (95% CI: 1.066-13.126) more proba-
bility of LOS > 1 day irrespective of CFS (p=0.036).

PACU stay was not found to be related with any of the
primary and secondary parameters. However, the parame-
ters which revealed p<0.25 were included in regression
model as a result of univariate analysis. The most predic-
tive parameter of PACU stay was ASA score > 2. The pa-
tients with ASA score > 2 had 13.9 times (95% CI: 1.095-
176.132) more probability to need PACU stay after minor
surgery compared to patients with ASA score 1 - 2 irre-
spective of other parameters (p=0.042).
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The readmission within 30-days (n=13 (13.1%) ) were
mostly related to surgical complications (n=8 (8.1%) ),
while the other related causes were cardiac (n=3 (3.0%) ),
respiratory (n=1 (1.0%) ) and renal (n=1 (1.0%) ) without

any need for further intervention and none of the primary
or secondary parameters were found to be related with
these causes (p>0.05).

Table 3. The relationships between the primary and secondary parameters with postoperative outcomes regarding outpatient and inpatient

Albumin (g/dL) (min-max) 4.2(3.9-4.3)
Haematocrit (%) (meantSD) 402+52
Weight loss (n) 2 (5.3%)
Falling accidents (n) 3(7.9%)
Depression (n) 1(2.6%)
Polypharmacy (=5) 5 (13.2%)
ASA>2 4 (10.5%) a, b, ¢

Scores (min-max)

status of the patients after minor surgery, as well as, the length of stay.

4.1(3.8-4.2) 4.1 (3.8-4.2) 0.298"
39.5+4.8 388444 0.447¥
3 (12.0%) 4 (11.1%) 0.553"
3 (12.0%) 4 (11.1%) 0.839"

2 (8%) 1(2.8%) 0.554¢

4 (16.0%) 9 (25%) 0.397¢
20 (32.8%) ¢ 0.023*

9 (36.0%) a 11 (30.6%) b 0.038¢

0.167'
49 (66.2%) 0.082"

MMSE
<24 (n=74) 25 (33.8%)
ASA <2 (n=51) 21 (41.2%)
ASA >2 (n=23) 4 (17.4%)
>24 (n=25) 13 (52%)
ASA <2 (n=24) 13 (54.2%)
ASA >2 (n=1) 0

30 (58.8%)

9 (29%) 21 (71%)
19 (82.6%)
9 (47.4%) 10 (52.6%)
12 (48%) 0.480¢
11 (45.8%)
6 (60%) 4 (40%)
1
0 (0%) 1 (100%)

CSHA-CFS
<4 (n) 27 (49%)
>4 (n) 11 (25%)

28 (51%)
12 (42.9%) 16 (57.1%) 0.990
33 (75%) 0.025
13 (39.4%) 20 (60.6%) 0.990

Likelihood ratio, T Kruskal Wallis test, ¥0ne—Way Anova, {Pearson’s chi—squafe test #Continu-ity correction chi—square. ASA: American Society of Anesthesiol-
ogists, MMSE: Mini Mental Scoring Examination, ADL: Activities of Daily Living, CHSA-CSF: Canadian Study of Health and Aging (CSHA) - Clinical Frailty

Scale (CFS)

DISCUSSION

In our study, the patients admitted to hospital at inpatient
status for a LOS > 1 day postoperatively after elective mi-
nor surgeries were found to have CSHA-CFS of > 4. Thus,
frailty defined by CSHA-CFS revealed that it may provide
useful data in decision-making regarding postoperative
care in geriatric patients undergoing minor surgeries.

The cognitive disorders have been reported to predict
worse outcomes in hospitalized older patients.'®% In a re-
cent retrospective study by Chao et al., the hospitalized
older patients were classified according the MMSE scores,
and in the presence of dementia and cognitive impairment.
In this study, the number and severity of comorbidities
were found to be predictors of LOS and unscheduled read-
mission within 30-days in hospitalized older patients,
whereas, the number of comorbidities was also found to
predict the LOS in patients with normal cognitive function
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in terms of MMSE.? In our study, the MMSE revealed sim-
ilar scores in all patients. However, we observed that the
patients with MMSE<24 were higher in inpatient group,
and additionally, the patients with MMSE<24 who had an
ASA physical status of > 2 were higher in inpatient group,
supporting the study by Chao et al. Moreover, in our study
the comorbidities revealing an ASA physical status > 2
was also an independent predictor of inpatient status after
minor surgery in elderly patients.

The Activities of Daily Living (ADL), which is widely as-
sessed using Barthel Index (BI) has been reported to relia-
bly reflect the functional status and ability to live inde-
pendently in older patients.* In a study by Kang et al. Bl <
30 was reported to constitute a cut-off value to predict
ICU-survival in patients > 65 years of age, who underwent
elective major abdominal surgery. In our study, the Bls re-
vealed scores > 95 interpreted as live independently, thus
it was not expected to cause difference in terms of either
outpatient or inpatient status, as well as, the LOS and re-
admission within 30 days. However, we did not evaluate
the BI at discharge, thus, we cannot deduce any relation-
ship pertaining to the change in Bl during hospitalization.

In a study by Makary et al. addressing both major and mi-
nor surgeries, frailty was found as an independent factor
for predicting prolonged hospital stay, while its predictive
value increased when combined with ASA assessment.
In our study, we used CSHA-CFS for frailty assessment
and the threshold for frailty was CSHA-CFS > 4, which
has been suggested for being the cut-off value significantly
correlated with postoperative outcome.??

In a study by Cheung et al. the CHSA-CFS revealed a 62%
of frailty to some degree (CSHA-CFS > 4) in patients > 65
years admitted to a trauma centre, however, the authors
classified the frailty as non-frail, pre-frail and frail, thus
frailty incidence revealed 14.2% with patients having
CHSA-CFS of 6-7.% The incidence of frailty (frailty to
some degree according to CSHA-CFS stratification) was
found to be 44.4% (n=44) in our patient group similar to
38% in the study by Artiles-Armas et al. and 62% in the
study by Cheung et al., all of which constituted higher in-
cidences than the other studies.>??* In our hospital we
performed CSHA-CFS easily and found the stratification
according to a threshold of > 4 feasible.

It cannot be denied that major surgeries may have more
deleterious effects regarding postoperative care in geriatric
patient group.32°25 However, minor surgeries may be ex-
pected to result in lower surgery-related postoperative
complications; therefore, frailty might become a more
leading parameter to decide for postoperative care com-
pared to major surgeries. In our study, frailty was found to
be an independent predictor for hospital stay and length of
hospital stay after minor surgery. In our study, comorbid-
ity, cognition, fall, haematocrit and albumin levels were
not found to be related with these outcomes, individually
or in combination. On the other hand, the ASA scores were
found to be a factor leading to an impact on LOS in our
study. The inpatient numbers were higher in patients with
ASA > 2 compared to outpatients. The hospitalization ei-
ther for < 1 day or > 1 day was higher in patients with ASA
> 2 with probability of 4.9 times and 3.7 times compared
to patients with ASA 1-2, respectively. However, there
was no unanticipated hospitalization in our study, hence
ASA scores can be considered safe to use as a predicting
factor for hospitalization and LOS.

In our study, geriatricians, surgeons and anaesthetists de-
cided together for patients who were admitted to PACU
for postoperative care considering age, co-morbidities and
anticipated complications. However, none of the parame-
ters regarding frailty assessment including the CSHA-CFS
score was found to be related with postoperative PACU

stay.

Readmission to hospital within 30 days after surgery was
reported to be mostly related to postoperative complica-
tions.? In our study, the incidence of readmission to hos-
pital within 30 days was 14.1% and the incidence of post-
operative complications regarding surgical intervention
leading to readmission was 8.1%, without any correlation
with any parameters regarding frailty assessment. Postop-
erative complications are known to be the most important
cause of readmission?’ and their correlation with frailty has
been reported to be significant,?® nevertheless this correla-
tion was not found in our study most probably due to the
small patient group or the targeted surgical type which in-
cluded only minor surgeries. However, similar to our
study, frailty index was not found to be correlated with

postoperative complications and readmission within 30-
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days irrespective of the type of surgery, which was sug-
gested to be related with the coordination between the ger-
iatricians and surgical team on decision-making regarding
the perioperative care.? In our hospital a similar coordina-
tion has been handled for these patients, which might con-
stitute a beneficial approach leading to our results, as well.

The limitations of our study include, firstly, the inclusion
of mostly eye surgeries and urological minor surgeries.
Conducting the study with a wider surgical diversity may
eliminate possible differences that may arise from differ-
ences between surgical branches. There were five patients
admitted to the postoperative intensive care unit through-
out the study. Although there is no statistically significant
correlation between frailty parameters and intensive care
admission, we believe that this finding should be reconsid-
ered with other studies conducted only with intensive care
patients, including a larger number of patients, and using
other frailty scales.

As conclusion, in our study, the ASA score > 2, MMSE <
24 and the frailty score defined by CSHA-CFS > 4 was
found to be correlated with the decision on the postopera-
tive care of geriatric patients after minor surgeries in fa-
vour of inpatient status. These preoperative assessments as
well as the routine assessments regarding comorbidities
may prove beneficial for decision-making regarding post-
operative care in geriatric patients undergoing minor sur-

geries.
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Aralikh Achk ve Hafif Yogunluklu Fiziksel Aktivitenin Yash Bireylerde Serum Irisin
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Amag: Bu calismanin amaci, yagl bireylerde egzersiz ve aralikli aglik diyetinin bazi antropometrik Sl¢timler ve dolagimdaki irisin
konsantrasyonu iizerindeki etkilerini degerlendirmek ve irisin ile viicut yag yiizdesi arasindaki iliskiyi aragtirmakti.

Araclar ve Yontem: Yas ortalamas1 69+9 olan 44 yash goniillii (21 erkek ve 23 kadin) rastgele 4 gruba ayrildi; Kontrol (n=8), Bocce
grubu (n=12), Aralikli aghik grubu (n=12), Bocce ve Aralikli aglik grubu (n=12). Kontrol grubundakiler giinliik rutinlerine devam etti.
Bocce grubundakiler haftanin 5 giinii 2 saat boyunca Bocce Oyunu oynadi. Aralikli aglik grubundakilere ardigik olmayan haftanmn iki
giinii 16 saatlik besin kisitlamasi programi uygulandi. Bocce ve Aralikli aglik grubundakilere Bocce Oyununa ilaveten besin kis itlamasi
programi uygulandi. Uygulamalara 12 hafta devam edildi.

Bulgular: Uygulama oncesi ve sonrasi ayni gruplar karsilastirildiginda serum irisin degerleri arasinda anlamh bir fark bulunmadi
(p>0.05). Viicut yag yiizdesi, kontrol grubundaki artig disinda diger tiim gruplarda anlamli olarak azald1 (p<0.05). Viicut agirlhigi Bo
ve IF gruplarinda 6nemli 6l¢tide azaldi1 (p<0.05). Uygulama sonrast gruplar kontrol grubu ile karsilastirildiginda, IF grubunun viicut
yag ylizdesinde anlamli azalma (p<0.05) goriilmesine ragmen, irisin seviyelerinde gézlenen benzer anlamli farklilik muhtemelen den-
eysel uygulamanimn sonucu olmayip, gruplar arasindaki yag yoniinden gelisen kagmilmaz heterojen dagilimdan kaynaklanmaktaydi.
Viicut yag yiizdesi ve viicut agirligi degisimi ile dolasimdaki irisin seviyeleri arasinda korelasyon bulunmadi (sirasiyla r=0.116,
p=0.437; r=-0.145, p=0.649).

Sonug: Aralikli aclik ve Bocce miidahalesi yash bireylerde viicut yag yiizdesi ve agirliginda azalmaya sebep olurken, serum irisin
degerlerinde anlamli bir degisiklige yol agmadi. Bu durum, yash bireylerde irisine verilen cevap siiresinin daha yavas olmasindan
ve/veya egzersizin siire ve yogunlugundan kaynaklaniyor olabilir.

Anahtar Kelimeler: aralikli aglik; bocce oyunu; irisin; yash
ABSTRACT

Purpose: The aim of this study was to evaluate the effects of exercise and intermittent fasting diet on some anthropometric measure-
ments and circulating irisin concentration and to investigate the relationship between irisin and body fat percentage in elderly subjects.
Materials and Methods: Forty-four elderly volunteers (21 men and 23 women) with a mean age of 69+9 years were randomly divided
into 4 groups; Control (n=8), Bocce group (n=12), Intermittent fasting group (n=12), Bocce and Intermittent fasting group (n=12).
Those in the control group continued with their normal activities. The Bocce group played Bocce for two hours five days a week.
Those in the intermittent fasting group followed a 16-hour food restriction schedule on two non-consecutive days of the week. In
addition to the Bocce Game, participants in the Intermittent Fasting and Bocce groups were given a food restriction regimen. The
interventions were sustained for 12 weeks.

Results: There was no significant difference in serum irisin levels between the same groups before and after treatment (p>0.05). Body
fat percentage decreased significantly in all groups except the increase in the control group (p<0.05). Body weight decreased signifi-
cantly in Bo and IF groups (p<0.05). Although there was a significant decrease (p<0.05) in body fat percentage in the IF group com-
pared to the control group, the similar significant difference observed in irisin levels was probably not the result of the experimental
treatment, but was probably due to the inevitable heterogeneous distribution in terms of age between the groups. There was no corre-
lation between body fat percentage and body weight change and circulating irisin levels (r=0.116, p=0.437; r=-0.145, p=0.649, respec-
tively).

Conclusion: Intermittent fasting and Bocce intervention resulted in a decrease in body fat percentage and weight in elderly subjects,
but not in serum irisin levels. This may be due to the slower response time to irisin in elderly individuals and/or the duration and
intensity of exercise.

Keywords: aged; bocce game; irisin; intermittent fasting
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INTRODUCTION

In the 20th century, there has been an unprecedented in-
crease in the average human lifespan in many countries of
the world. In Tiirkiye, the proportion of the elderly popu-
lation is increasing every year. With the increase in the el-
derly population, the incidence of chronic and metabolic
diseases has also increased.! Aging is associated with sev-
eral biological changes that result in a progressive decline
in cognitive and physical function and consequent loss of
independence and an increased risk of death. These
changes are accelerated by a lifestyle characterized by low
levels of physical activity, and/or excessive caloric intake
and excess body weight. Therefore, lifestyle changes such
as physical activity and dietary modifications that improve
body composition (reducing body fat and/or increasing
muscle mass) can slow the development of age-related dis-
eases and mitigate the loss of cognitive and physical func-

tion.2

Inactivity can lead to many chronic diseases hence accel-
erating the secondary aging process and leading to prema-
ture death.® Regular exercise protects against the develop-
ment of aging-related pathologies by increasing insulin
sensitivity.? Therefore, physical activity and exercise are
protective factors for non-communicable chronic diseases
such as cardiovascular diseases, stroke, metabolic diseases
such as diabetes, cancer, lung diseases, immune disorders,
musculoskeletal system diseases, etc.®

Adipose tissue is a dynamic tissue that plays an important
physiological role in maintaining health and homeostasis.
White adipose tissue and brown adipose tissue are consid-
ered key endocrine organs; however, they differ function-
ally and morphologically. The browning of white adipose
tissue produces beige adipocytes. Physical exercise leads
to adipose tissue browning by increasing the levels of spe-
cific molecules such as beta- aminoisobutyric acid, irisin,
and fibroblast growth factor 21 (FGF21). The central roles
played by hormones in the process of browning adipose
tissue highlight the importance of individual lifestyle, in-
cluding circadian rhythm and diet. In contrast to the pro-
inflammatory and adipose tissue-impairing effects of the
Western diet, certain foodstuffs, including capsaicin and n-

3 polyunsaturated fatty acids, dietary interventions such as

calorie restriction and intermittent fasting promote brown-

ing and metabolic activity of white adipose tissue.*

Intermittent fasting is a non-pharmacological dietary inter-
vention that slows aging. Intermittent fasting is reported to
increase insulin sensitivity and reduce inflammation-re-
lated diseases and oxidative stress in the cell.5 Today, one
of the most popular types of intermittent fasting diets is the
16:8 time-restricted eating model in two days, which in-
volves total or partial restriction of food intake during the
16 hours of the day while allowing food intake in the re-
maining 8 hours for two non-consecutive days of the week.
This model, which does not include calorie restriction, has
the potential to prevent metabolic diseases.®

Irisin is a peptide myokine consisting of 112 amino acids.
The transmembrane protein is produced from Fibronectin
type Il domain 5 (FNDC5) protein.” Irisin is secreted
mainly in skeletal muscle, especially from the nuclear
parts of the perimysium and endomysium.8 Irisin was ini-
tially identified by its ability to brown white adipose tis-
sue.” It has also been shown that irisin has many other pos-
itive effects on metabolism such as increased mitochon-
drial biogenesis, reduction of bone loss and stimulation of
bone formation, reduction of inflammation, and improved
glucose tolerance.%10

It is reported that circulating irisin levels in older people
gradually decrease as muscle tissue mass decreases each
year after the age of 50.1* As a result, keeping irisin levels
stable in the elderly is critical for controlling aging-related
diseases.

It is reported that exercise has different effects on irisin
levels, depending on the type and intensity of exercise.'*
14 Nutrition is another factor that influences the secretion
of irisin. Unfortunately, the impact of intermittent fasting
on the amounts of circulating irisin has not been defini-
tively proven. There has been a multitude of contradictory
outcomes concerning these relationships. For example,
while it was reported that applying the 16:8 model, which
is one of the time-restricted diets, for 12 weeks caused
fluctuations in serum irisin levels,*® another study reported

that Ramadan fasting reduced irisin values.'®
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The objective of this study was to assess the impact of
Bocce and intermittent fasting for two days per week on
the serum irisin levels and anthropometric measurements
of sedantery elderly individuals. In addition, correlations
between serum irisin levels and whole-body fat composi-
tion, waist circumference measurements, and waist-hip ra-

tio in the elderly were evaluated.
MATERIALS and METHODS

The study included 44 people, 21 men and 23 women,
whose mean age was 69+9, who did not have a disease that
prevented their inclusion and had voluntarily agreed to
participate in the study. Based on the power analysis, it is
recommended that each application group consist of
twelve individuals. As a result, volunteers were divided
into four groups at random. The participants in the control
group proceeded with their regular daily activities (n=8).
The Bocce group (Bo) where volunteers played a game of-
Bocce for one hour 2 times a day, 5 days a week (n=12).
The Intermittent fasting group (IF) implemented a two-day
food restriction practice (16 hours on Mondays and Thurs-
days from 18:00 in the evening to 10:00 the next day)
(n=12). The Bocce and Intermittent Fasting group (BolF)
combined the Bocce game with a food restriction program,
without implementing any water restriction. The applica-
tions lasted for 12 weeks. Approval for this studywas re-
ceived from AYBU Yeni Mahalle Training andResearch
Hospital Clinical Research Ethics Committee (dated
17.02.2020 and numbered 2021-02/05).

Bocce

A special Bocce module developed for the elderly was
used in the study.

The field dimensions for the elderly are arranged as 3m-
2m-4.25m-4.25m-2m-3m and the ground is an artificial
surface. Each team in this competitive game consists of
five players, with two of them serving as substitutes. Each
of the three athletes participating in the game has two balls.
The balls are 7-8 cm in diameter and weigh 650gr -800gr.
The target ball (pallino) made of wood is 2.5 cm and the
athletes try to bring the shots close to the target ball.

Measurement of Serum Irisin Levels

In both pre- and post-application, a total of 5 ml of venous
blood samples were collected from the participants, and
subsequently, their serums were separated. The concentra-
tions of serum irisin were measured using assay (ELISA)
kits (Bioassay Technology Laboratory) following the in-
structions provided by the manufacturer.Optical density
measurements of the samples were read by the standard
microplate reader at a 450 nm ( Heales MB580 brand
ELISA reader).

Body Analysis

The body weights and body fat percentages of the subjects
were measured using a body analyzer both before and after
the applications (Tanita BC 730).

Statistical Analysis

Results were expressed as mean + standard deviation.
SPSS (version 22.0, IBM Corp., Armonk, NY, USA) pack-
age program was used for statistical analysis of the data.
Accordingly, the One Way Anova-Tukey test was used to
compare the groups, and the Paired Sample T-test was
used to measure the within-group variation over time.
Spearman Correlation Test was used for correlation anal-

ysis.
RESULTS

Comparison of the post-application groups with the pre-
application groups showed no statistically significant dif-
ference in terms of serum irisin levels (p>0.05, Table 1).
Comparison of the serum irisin values of the post-treat-
ment groups with the control group showed a statistically
significant increase in the IF group (p=0.014, Table 1). No
statistically significant difference in serum irisin values
was found between gender groups (p=0.212).

It was determined that the body fat percentage decreased
statistically in the Bo, IF, and BolF groups in the post-ap-
plication measurements compared to the pre-application
measurements, while it increased significantly in the con-
trol group (p=0.013, p=0.001, p=0.024, p=0.007, Table 1),
respectively. In addition, the body fat percentage of the
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post-treatment groups was found to be statistically signifi- group (p=0.012, Table 1).
cantly lower in the IF group when compared to the control

Table 1. Comparison of group data before and after application and control group (Mean + Standard Deviation).

Age (years) 7549 70+8.9 66+6 67.3£9

Height (cm) 160.4+12.6 159.6+10.4 1643184 163.6+9.8

Body weight (kg) 80£17.4  79.7+10.2  82+18.5 80.8+149 82175 749+122°  76£19*  78+13.8

Fat percentage (%) 30.6+3 37.6+4.6 31.6£6 32.1£3.7 35.6+5" 31.945.3™ 28.446.1% 30.5£2.9"
Waist circumference (cm)  105.8422.6  95.148.1 92.3+10.8 97.5+10.7  104+21.6 94.1+£9.7 94.3+8 94.3+£9.3
Hip circumference (cm) 115+£17.8  109.5+13.8 102.3+12.4 1072494 110.4+17.6 109.9+10.3 103.7+10.6 102.6+14
Waist-Hip Ratio 0.92+0.13  0.91£0.11 0.9£0.1 0.92+0.1 0.94+0.09 0.86+0.09 0.9+0.1 0.92+0.1

Serum irisin level (ng/ml) 3.86£1.83  6.51£2.12  6.64+2.32 5.73+1.43 3.18+1.87 5.4141.62  6.39+1.84% 4.86+2.83

The One Way Anova-Tukey test was used to compare the groups, and the Paired Sample T-test was used to measure the within-group variation over time. *p<0.05,
™ p<0.001: Comparison before and after application. # p<0.05: Comparison with the control group. (Bo: Bocce; IF: Intermittent fasting; BolF: Bocce+Intermittent
fasting).

Body weight decreased statistically significantly i the Bo The alternation of circulating irisin level was not corre-
lated with change in body fat percentage and body weight
(r=0.116, p=0.437; r=-0.145, p=0.649, Figures 1 and 2),

respectively

and IF groups in the post-application measurements com-
pared to the pre-application measurements (p=0.005,
p=0.016 Table 1), respectively.
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Figure 1. The relationship between circulating irisin and body fat percentage. Spearman’s r=0.116, p=0.437.

80



Intermittent fasting and physical activity on irisin levels

Bilge Sertdemir et al.

20,00
o
aD
o oo
10,00 L= =
C o
O an e
o o (=" .
o8 2 o
[T
= M___c’___
= oo o o
= 00— oo o ©
= | o
o
o
o o
-10,00-
L=
-20,00-
T T T T T T
-15,00 -10,00 -5,00 .00 5,00 10,00

A Serum irisin (ng,/ml)

Figure 2. The relationship between circulating irisin and body weight. Spearman’s r=-0.145, P=0.649.

There were no statistically significant differences seen in
waist and hip circumference, as well as waist-to-hip ratio,
between the groups before and after the application. Addi-
tionally, no significant differences were found between the
control group and the Bo and BolF groups after the appli-
cation (p>0.05).

DISCUSSION

In this study, the effect of intermittent fasting and Bocce
on serum irisin levels in the elderly was examined. There
was no significant statistical difference observed in the
irisin levels of the groups before and after treatment. It was
observed that intermittent fasting and the Bocce caused a
significant decrease in body fat percentage and body
weight, and it was determined that the body fat percentage
was significantly lower in the IF group than in the control
group. No significant correlation was found between se-
rum irisin and body fat percentages.

Despite the significant impact of diet on metabolic risk
factors and the strong correlation between irisin and meta-
bolic health, prior investigations into the potential of die-
tary treatments to regulate circulating irisin levels have
yielded in conflicting results. A study investigating the im-
pact of a diet's macronutrient composition on the levels of
FNDCS5 and irisin in mouse skeletal muscle found that a
diet rich in fat and carbohydrates downregulated FNDC5

expression and resulted in a significant reduction in skele-

tal muscle irisin levels.t”

A clinical study conducted on 163 patients with metabolic
syndrome found a positive correlation between vegetable
protein and saturated fat, and irisin levels.!® Another study
examining the effect of diet quality and diet style on irisin
level found a positive correlation between the DASH (Di-
etary Approaches for the Prevention of Hypertension)
score and irisin level. Fruit consumption has been shown
to have a positive impact on the irisin levels while meat
consumption is associated with a negative effect.*® A study
by Alzoughool et al. to investigate the effect of intermittent
fasting on serum irisin levels reported that Ramadan fast-
ing reduced serum irisin levels.® In a study by Spyridon et
al., the effects of Orthodox fasting and a time-restricted
diet (16:8) on irisin levels, in which daily consumption of
animal foods such as meat, dairy products, and eggs are
avoided during the fasting period and fish and olive oil are
not consumed on certain days of the week, were examined.
Orthodox fasting was reported to cause more significant
increases in irisin levels than time-restricted feeding.'®

In the present study, no significant change was observed
in serum irisin values in the pre-and post-application inter-
mittent fasting groups in the elderly, while serum irisin
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values were found to be statistically higher in the post-ap-
plication intermittent fasting group compared to the con-
trol group. However, it was not suggested that this differ-
ence was caused only by the intervention. The relationship
between diet and irisin is influenced by various factors, in-
cluding differences in diet composition, adherence to the
diet, and duration of the study. The participants were given
the same meals for this study to provide more conclusive
evidence on the effectiveness of intermittent fasting. How-
ever, it was not recorded how much food was consumed
by the participants. This particular circumstance represents
one of the limitations present in the research.

Chronic exercise may cause increased circulating iris by
contracting skeletal muscles”? and may even offset de-
creases in muscle mass and strength in older adults.?
White adipose tissue browning is an extremely dynamic
process influenced by a variety of factors, including tem-
perature, physical exercise, thyroid hormones, circadian
rhythm, food components, and dietary regimens. The in-
volvement of adipose tissue variability in the organism's
metabolic health and inflammatory processes indicates
that this process has a promising therapeutic effect for re-
ducing the risk associated with many chronic diseases. It
has been shown that brown and beige fat can regulate lipid
metabolism with irisin in rats and humans.?? There have
been reports indicating a negative correlation between the
decrease in whole body fat percentage in older persons
who engage in 12 weeks of resistance exercise and the in-

crease in serum irisin level.%

Due to the lower physiological serum irisin levels in older
persons (>60 years), circulating irisin levels tend to rise
more rapidly after training sessions compared to younger
adults, particularly after intense training.24 Although ex-
ercise frequency is favorably associated with increased
irisin blood levels,? it has been found that groups that ex-
ercise regularly do not gain equally from training.*?¢ For
example, some in vivo studies using different physical ex-
ercise protocols failed to detect an association between
irisin or PGCla levels and exercise. It was observed that
FNDC5 mRNA levels in the diaphragm muscles of obese
Zucker rats and lean Zucker rats did not change even after
9 weeks of aerobic training on a motorized treadmill.?’

In humans, mMRNA PPARGC1A and FNDCS5 levels in
skeletal muscle significantly increased after 12 weeks of
training. However, it was found that circulating irisin lev-
els paradoxically decreased from 160 to 143 ng /ml.% In
another study, it was reported that the expression of
FNDCS5 in human muscles did not change after an 8-week
endurance training program.? In contrast, Morelli et al.
showed higher serum irisin concentrations in individuals
performing high-intensity physical activity compared to
physically inactive subjects.'® High-intensity exercise was
associated with greater irisin response than low-intensity
exercise at similar energy expenditure.'* The Bocce game
applied in this study did not cause significant changes in
the irisin values of the subjects after the application com-
pared to the pre-application. In the post-application values,
serum irisin levels of the group playing the Bocce game
were found to be higher than the control group, although
not at a significant level. This could be attributed to Bocce
being a low-intensity form of exercise, resulting in a
slower development of the body's response to exercise in
the elderly. Alternatively, it could be due to the exercise
frequency not being sufficient to increase irisin levels. A
study reported that irisin levels increased significantly af-
ter an 8-week resistance-training program but were not af-
fected by aerobic training.? This indicates that the inten-
sity and type of physical activity affect irisin concentra-
tions. Therefore, to determine the impact of intermittent
fasting and exercise on serum irisin levels in elderly indi-
viduals, it is important to conduct comprehensive investi-
gations that consist of varying exercise durations based on
intensity, a more limited age distribution among partici-
pants, gender-specific analysis, and a larger sample size.

The current study has a number of limitations. First, the
groups formed as a result of randomization did not have a
uniform age distribution because the ages of the older peo-
ple in the research sample ranged widely. Furthermore, the
observed disparity in irisin levels could potentially be at-
tributed to the heterogeneous variations in daily individual
activity among the groups and the differences in the mean
ages of the groups, which arose as a consequence of ran-
domization during the formation of the groups. For this
reason, the after treatment values of the groups were com-
pared with the post treatment values of the control group
and the before treatment values of the same groups.
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Conclusion

Lifestyle changes such as physical activity and dietary in-
terventions in the elderly have the potential to slow the rate
of development of age-related diseases by improving body
composition (reducing body fat and/or increasing muscle
mass). Despite the well-known benefits of physical activ-
ity, the vast majority of older adults do not engage in the
minimum levels of physical activity required to stay
healthy. At this time, it is critical to urge the elderly to en-
gage in exercises other than light-intensity physical activ-
ities in order to achieve effective physiological levels.
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Kirsehir Ahi Evran Universitesi Tip Fakiiltesi Ogrencilerinde Fiziksel Aktivite ve Bilis
Arasindaki Iliski
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oz

Amag: Tip Fakiiltesi egitiminin zorlugu ve yogunlugu nedeniyle tip 6grencilerinde sedanter yagsam goriilmektedir. Farkli metodolojik
caligmalarda goriildiigii gibi, fiziksel aktivite bilissel islevleri etkiler. Bu ¢aligmalarin ¢ok az1 genglikle ilgilidir. Bu nedenle tip fakiltesi
ogrencilerinin fiziksel aktivite ve bilissel parametrelerini ve birbirleri ile olan iligkilerini kesitsel bir ¢aliymada analiz etmeyi amag-
land1.

Araclar ve Yontem: Calismaya bir tip fakiiltesinin tiim smiflarindan 138 6grenci dahil edildi. Tip 6grencileri ti¢ 6lgegi tamamladi.
Fiziksel aktivite IPAQ-SF ile belirlendi. Biligsel degiskenler otonom 6grenme ve biligsel esneklik 6lgegi ile 6lgiildii.

Bulgular: Sonuglar, toplam, siddetli ve orta diizeyde fiziksel aktivitenin kiz ve erkek dgrenciler arasinda 6nemli 6lgiide farklilik gos-
terdigini ortaya koydu. Benzer sekilde, 6grenmenin bagimsizligi da dogumda atanan cinsiyetten etkilenmistir. Tlk ii¢ simf 6grencileri-
nin biligsel esneklik puanlari son ii¢ sinif 6grencilerine gore daha yiiksekti (p=0.001). Biligsel esneklik tipta yillar i¢inde azald:.
Sonug: Korelasyon analizine gore fiziksel aktiviteler ile biligsel islevler arasinda anlamli bir iligki olmadig1 sonucuna varilmstir. Tip
egitimi ve fiziksel aktivitelerde etkinligi cok fazla arastirmaya konu olmayan otonom 6grenme ve biligsel esneklik gibi biligsel iglev
caligmalar1 gelecekte daha fazla arastirilmalidir.

Anahtar Kelimeler: biligsel esneklik; egzersiz; otonom 6grenme
ABSTRACT

Purpose: Due to the difficulty and intensity of medical school education, medical students often lead a sedentary lifestyle. As seen in
different methodological studies, physical activity affects cognitive functions. Few of these studies are related to youth. Therefore, we
aimed to analyze medical students physical activity and cognitive parameters and their association between each other in cross sectional
study.

Materials and Methods: 138 students from all classes of a medical faculty were included in the study. Medical students completed
three scales. Physical activity was determined by the IPAQ-SF. Cognitive variables were measured by autonomous learning and cog-
nitive flexibility scale.

Results: The results revealed that total, vigorous and moderate physical activity differed significantly between female and male stu-
dents. Similarly independence of learning was influenced by sex assigned at birth. First three years students’ cognitive flexibility
scores were higher than last three year ones (p=0.001). Cognitive flexibility has decreased over the years in medicine.

Conclusion: According to the correlation analysis reported in the study, there was no conclusive link between physical activity and
cognitive abilities. Cognitive function studies such as autonomous learning and cognitive flexibility, whose effectiveness has not been
the subject of much research in medical education and physical activities should be investigated more in future.

Keywords: cognition; medical students; physical activity
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INTRODUCTION

Humans have led a life that includes compulsory physical
activity alongside hunger and satiety cycles historically.
Mankind encountered a less active life with the mechani-
zation brought by the industrial revolution. Furthermore
environmental conditions and lifestyle have changed dra-
matically with the technological revolution.! Physical in-
activity is admitted a risk factor leading to the formation
of chronic and psychological diseases in today's societies.?
According to the WHO's 2004 report, Around 3.2 million
individuals die each year from physical inactivity, the
fourth most important risk factor for mortality.® In Turkey,
sedentary lifestyle is gradually increasing. The rate of peo-
ple over 19 years of age with a sedentary lifestyle is 39.9%
according to the Turkey Nutrition and Health Research re-
ports made in 2017.* While physical inactivity has in-
creased in university students and medical students as
there are closures worldwide during the pandemic, no dif-
ferent situation has been observed in Turkey.®

When cognitive flexibility is defined psychologically, it
can be considered as the ability to change one's behavior
and strategy in changing situations and conditions.® The
neuropsychological definition of cognitive flexibility, on
the other hand, can be counted as a concept in which exec-
utive functions such as problem solving skills, coping with
stress for problem solving and decision making are carried
out in higher brain regions such as lateral, medial prefron-
tal and anterior cingulate cortex, where cognitive pro-
cesses are dynamically changed and activated.” Medical
education is an integrated system consisting of many sub-
branches. Medicine and sub-branches of medicine, such as
physiology, are called ill-structured domains. In medical
education, students can be successful by combining and
interpreting the information they have learned from differ-
ent branches. Therefore, a medical student should have a
certain cognitive flexibility in order to be successful.®

Autonomous learning is the process of organizing, plan-
ning and taking action for learning activities by taking con-
trol and responsibility People who have gained autonomy
in learning actually develop their cognitive flexibility by
questioning their methods and applying the techniques to
the situation in order to overcome optimal difficulties in

education.® Face-to-face education was discontinued dur-
ing the pandemic. Therefore, autonomous learning has be-
come a more important skill in the COVID-19 era'® Stu-
dents have the opportunity to study more autonomously
with the web-based learning policies developed in this pro-
cess.** However, during the pandemic process, distance
education had disadvantages as well as advantages in
terms of autonomous learning. While students with strong
self-learning skills were comfortable studying from home,
education was insufficient for these low-skilled students.
Thus, the value of autonomous learning to promote student
development in medical education was once again under-

stood.

Research on the relationship between physical activity and
cognitive abilities has been conducted in clinical popula-
tions and healthy humans.** In many studies, cognitive
functions have been evaluated using neuropsychological
tools.*>!3 Few of these studies are related to youth
groups.'* Therefore, young medical students were selected
in present study. Our research was aimed to question the
relevance of physical activity and cognitive functions in
medical students, and to analyse the relationship between
physical activity and cognitive functions.

MATERIALS and METHODS

Design

This cross-sectional study, which analysed physical activ-
ity and cognitive abilities, was carried out in a medical
school in Turkey. While International Physical Activity
Questionnaire Short Form (IPAQ-SF) was used for physi-
cal activity, autonomous learning and cognitive flexibility
scales were used for cognitive functions.

Participants

The study included all medical students in the academic
year 2021-2022 at Kirsehir Ahi Evran University. The
sample of study was 138 medical students comprised of 87
female (%63) and 51 male (%37). We wanted to include
all classes in faculty, therefore there were no exclusionary
requirements. Our study was reviewed and approved by
the Non-Interventional Clinical Research Ethics Commit-

tee of Kirsehir Ahi Evran University Faculty of Medicine
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(dated 22.03.2022 and numbered 2022/06-58). Partici-
pants were included from all six classes. We used and an-
alyzed all factors that would affect the results of the data

in socio-demographic questions and scales.

G-Power 3.1 program was used to calculate the sample
size. The total sample size was found to be 134 via consid-
ering the effect size as 0.3, alpha err prob as 0.05 and
power as 0.95. Therefore, 138 students who volunteered to
participate in the study were included.

Web-based surveys were distrubuted to the students in me-
dical faculty via WhatsApp or e-mail for data collection
using Google forms. Students were required to sign a con-
sent form that detailed the study and stated that they were
free to reject to participate. Then, students filled out de-
mographic questionnaire as well as the other scales. Parti-
cipants were given a WhatsApp and e-mail contact to use
throughout the research in order to contact the study team
with any questions or issues.

QOuestionnaires

Demographic Questionnaire: This questionnaire was de-
veloped for this study to gather demographic information
and self-reported daily life information. The questionnaire
includes factors that could affect their cognitive perfor-
mance and/or physical activity like age, sex assigned at
birth, classes, health and medical conditions, including the
usage of mental medications and marital status. Body mass
index (BMI) was calculated using height and weight va-
lues (weight in kilograms divided by height in meters squ-
ared).

International Physical Activity Questionnaire (Short
Form): In our study, a The international physical activity
questionnaire with Turkish validity and reliability was
used.®® The short form of questionnaire was used. The
questionnaire's goal is to find out how much healthy adults
and youth exercised throughout the previous seven days.
The questionnaire consists of 7 questions. The question-
naire asks how much time was spent doing walking, mod-
erate physical activity, and vigorous physical activity.
Time spent sitting is considered as a separate question. Re-
sponses were translated to metabolic equivalent task

minutes per week (MET-min/wk), using the IPAQ scoring

method. For the analysis of IPAQ data, the following val-
ues were used: 3.3 METSs for walking, 4.0 METs for mod-
erate physical activity, and 8.0 METSs for strenuous physi-
cal activity. According to the formula, the amount of phys-
ical activity was calculated using the collected data.

An average MET score was calculated for each type of ac-
tivity. The formula was created by multiplying the activi-
ty's minutes, days, and METS. Physical activities were also
divided into three categories: low, moderate, and high lev-
els of physical activity. Low physical activity refers to a
lack of or insufficient physical exercise to fall into catego-
ries 2 or 3. Moderate physical activity refers to moderate-
intensity, or vigorous-intensity activities attaining a mini-
mum of 600 MET-min/wk. High physical activity is de-
fined as activities of moderate to vigorous intensity that
total at least 3.000 MET-min per week. Calculation of the
total score includes the sum of walking, moderate-intensity
activity and vigorous activity over minutes and days.

Autonomous Learning Scale: The Autonomous scale
adapted to Turkish by Arslan and Yurdakul was conducted
in this study.'® The scale measures independent learning
and study habits on two separate subscales. Items are
graded on a Likert scale of 1 to 5, with 1 being the most
unlike me and 5 being the most like me. Two items were
worded negatively to help participants avoid response bias.
The range of possible scores on the scale is between 12 and
60. Higher scores indicate greater autonomy, indepen-
dence, and a favorable attitude toward learning.

Cognitive Flexibility Scale: Celikkaleli conducted vali-
dity and reliability assessments on the Turkish version of
Cognitive Flexibility scale.*’There are a total of 12 items
on the scale. It is a 6 point Likert scale. (1) | do not parti-
cipate at all, (2) 1 do not participate, (3) | do not attend, (4)
| participate a little, (5) | participate, and (6) | definitely
participate are scale responses. The range of possible sco-
res on the scale is between 12 and 72. Scores that are hig-
her reflect better cognitive flexibility.

Statistical Analysis

Following the IPAQ's guidelines for measuring physical
activity based on MET, we calculated the total METs equal
to a week. The formula was:
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Total Physical Activty: 3.3 MET for walking X minutes X
days +4.0 MET for moderate activity X days X minutes +
8 MET for vigorous activity X minutes X days.

All statistical analyses were carried out using SPSS 22.0.
In the descriptive statistics of the evaluation outcomes, nu-
merical variables were expressed as mean and standard de-
viation, while categorical variables were expressed as
number and percentage. In the analysis of the research
data, descriptive data were expressed as number, percen-
tage, mean, and standard deviation. The Mann Whitney U
test was used to analyze numerical variable comparisons
between two independent groups. When three or more in-
dependent groups were compared, Kruskal Wallis test was
used. To compare qualitative data, chi-square analysis was
performed. The correlation analysis (Spearman) was con-
ducted to examine the extent of correlations among physi-
cal activity level, autonomous learning and cognitive flexi-
bility. Statistical alpha significance level was accepted as
p<0.05.

RESULTS

Sociodemographic Characteristics of Medical Students

The distribution of students across different educational
years, as well as variances in demographics and body com-
position factors, are shown in Table 1. %63 of 138 students
were female and %29.7 of 138 students’ age were 21-22.
%65.2 students’ BMI was normal. Most of the students
(%44.2) were first-year students. %37.7 students were li-
ving with family. In terms of health and medical issues, 12
of all students (%8.7) reported psychiatric disorder that co-
uld affect their cognitive performance. 8 of 138 students
reported using psychiatric medication.

Assesment of Physical Activity

The distribution of the students in the study according to
their physical activity levels is as follows: 43 students
(%31.1) were low active, 60 students were moderate active
(%43.4) and 35 students were highly active (%25.3). Fig-
ure 1 shows students by physical activity level.: The amo-
unt of physical activity for the individual was categorized
as follows: Low: when MET-minutes per week are less
than 600; Moderate: when the MET-minutes per week are

between 600 and 1500; and High: when MET-minutes per
week are greater than 1500.18
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Figure 1. Total physical activity per week %.

Table 1. Sociodemographic Characteristics of Medical Students.
Sociodemographic Variable

Age N Percentage (%)
17-18 17 12.3
19-20 49 355
21-22 41 29.7
23+ 31 225
Gender

Female 87 63
Male 51 37
Body Mass Index (BMI)

Underweight 17 12.3
Normal 90 65.2
Overweight 23 16.7
Obese 8 58
Years

Year 1 61 442
Year 2 26 18.8
Year 3 17 12.3
Year 4 10 7.2
Year 5 12 8.7
Year 6 12 8.7
Marital Status

Single 102 73.9
Single (Partnered) 36 26.1
Monthly Allowance (Turkish lira)

Less than 4000 98 71
4001-6000 8 5.8
6001-8000 8 5.8
8001-10000 14 10.1
10001+ 10 72
Living situation

Alone 16 116
With friends 25 18.1
With family 52 37.7
Student accomodation 45 32.6
History of a chronic disease

Yes 12 8.7
No 126 91.3
History of a psychiatric disorder

Yes 12 8.7
No 126 91.3
History of a psychiatric drug

Yes 8 5.8
No 130 94.2
Smoking

Smoking 29 21
Never smoked 93 67.4
Previously smoked 16 116
Alcohol Consumption

Yes 29 21
Never 100 725
Withdrawn 9 6.5

*Mann-Whitney U test
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Assessment of Physical Activity Parameters According

to Sex Assigned at Birth and Years

Differences in physical activity were analyzed for sex as-
signed at birth. Total, vigorous and moderate physical ac-
tivity differed significantly between female and male as
Table 2 shows. Walking and sitting parameters did not

change according to sex assigned at birth (p=0.519 and
p=0.149 respectively). Male students' BMI was higher
than female students' (p<0.001). Average BMI scores of

students were normal according to the World Health Or-
ganization obesity classification.

Table 2. Physical activity parameters according to years and sex assigned at birth.

. Total Group Female Male " 1-3 Years 4-6 Years o
VIR G (n=138) (n=87) (n=51) (n=104) (n=34) P
BMI 22.64.0 214536 245541 <0001 22440 232:42 0222
Total Physical Activity 1292.8+1335.6  1029.741002.7 1741.5£1683.0 0003 1314.6+13943 1226011539 0.676
(MET-min/wk)

Vigorous Physical Activity 317.14821.0 19175318 531.0+11343 0003  313.14883.8  329.4+600.1  0.013
(MET-min/wk)

Moderate Physical activity

(MET min 233244718 150243623 374945931 001 23835038  217.84363.0  0.18
Walking (MET) 74307293 687.846914 837247879 0519 76407188 67887682  0.103
Sitting (hour/day) 47452 42450 5.5:5.4 0.149 5.0+5.4 37444 0228

*Mann-Whitney U test

The first three years are typically theoretical, with the fol-
lowing three years consisting of practical/clinical rotations
in medicine. Pre-clinical years spend most of time in the
classroom. No difference was seen although expecting stu-
dents to be highly active during clinical rotations accord-
ing to total, moderate physical activity levels, sitting and
walking parameters. Vigorous physical activity levels
were higher in 4-6 years (p=0.013). Table 2 indicates the
reported level of students’ physical activity.

Assessment of Autonomous Learning and Cognitive
Flexibility According To Sex Assigned At Birth, Years,
Living With Psychiatric Disorder, Terms and Marital
Status

The 12-item Autonomous Learning Scale has two subsca-
les that assess study habits and independence of learning.
Sex assigned at birth did not influence autonomous learn-
ing and cognitive flexibility scores. Independence of learn-
ing was influenced by it. Male independent of learning
scores were higher than female ones (p=0.045). Study hab-
bits was not influenced by sex assigned at birth. Lectures

and laboratory activities are mixed during the first three
years of medical school. Medical students are preoccupied
with a massive amount of knowledge that they study in 3
years. Busy syllabus in pre-clinical years can influence
cognitive flexibility. First three years students’ cognitive
flexibility scores were higher than last three year ones
(p=0.001). Medical education years effected cognitive
flexibility scores. Cognitive flexibility has decreased over
the years in medicine. Table 3 indicates autonomous lear-
ning and cognitive flexibility scores according to sex as-
signed at birth and years.

After analyzing autonomous learning scores for sex assig-
ned at birth (p=0.096), 3- year terms (p=0.759) and years
of medical students (p=0.824), there were no significant
effects of these parameters on autonomous learning. Li-
kewise, types of living situation did not effect autonomous
learning (p=0.774). No relationship was found between
history of a physchiatric disorder and autonomous learning
(p=0.427).

Table 3. Autonomous Learning And Cognitive Flexibility according to Gender and Years.

Total Female Male 1-3 Years 4-6 Years
Variables (n=138) (n=87) (n=51) p* (n=104) (n=34) p*
Autonomous Learning 40.1£10.9 41.6+£9.7 37.6£12.5 0.096 40.0+10.8 40.6+11.5 0.759
Independence of Learning 24.4+6.4 25.4+5.7 22.7£7.3 0.045 24.5+6.3 24.1+6.9 0.825
Study Habits 15.7+5.1 16.2+4.7 14.9+5.7 0.238 15.5+5.1 16.5+£5.2 0.304
Cognitive Flexibility 47.5+10.5 48.4+10.6 46.0+10.1 0.112 49.1+10.4 42.8+9.5 0.001

*Mann-Whitney U test
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Correlation Between Physical Activity, Autonomous

Learning and Cognitive Flexibility

Data revealed the links between students' physical activity,
autonomous learning and cognitive flexibility. The fin-
dings of the correlation study revealed a weak negative as-
sociation between walking and autonomous learning. Sim-
ilarly, there is a weak correlation between independence of

learning and walking. Moreover, no correlation was found

between cognitive flexibility and physical activity levels.
BMI did not effect physical activity levels. Autonomous
learning independence of learning and study habits were
found to have positive strong relationship. There was no
correlation between autonomous learning and cognitive
flexibility. Total physical activity levels were positively
related with vigorous and moderate physical activities and
walking. Table 4 indicates correlation analysis of physical
activity and cognitive functions.

Table 4. Correlation between Physical Activity, Autonomous Learning and Cognitive Flexibility.

Variables BMI Total Physical Vigorous Moderate ~ Walking Sitting Autonomous Indepen- Study ha-
Activity Physical Physical (MET) (hour/day) learning dence of bits
Activity Activity learning
BMI - - - - - - - - -
Total Physical =0.167 ) ) ) ) ) ) ) )
Activity (MET) p= 0.050
Vigorous Physical r=0.099 r=0546 ) ) ) : : : :
Activity (MET) p= 0.250 p= <0.001
Moderate Physi- r=0.030 r=0.455 r=0.515
cal Activity - - - - - -
(MET) p=0.723 p= <0.001 p= <0.001
r=0.093 r=0.676 r=0.003 r=-0.092
Walking (MET) - - - - -
p=0.276 p=<0.001 p=0.972 p=0.285
r=-0.002 r=0.234 r=-0.077 r=0.028 r=0.267
Sitting (hour/day) - - - -
p=0.986 p=0.006 p=0.369 p=0.747  p=0.002
Autonomous lear- r=0.023 r=0.044 r=-0.048 r=-0.191 r=0.190 r=0.048 ) ) )
ning p=0.787 p=0.611 p=0573  p=0025 p=0.025 p=0.574
Independence of r=0.048 r=0.061 r=0.061 r=-0.149 r=0.207 r=0.007 r=0.915 ) )
learning p=0.576 p=0.480 p=0.480  p=0082  p=0.015 p=0.937 p= <0.001
r= 0.029 r=0.024 r=-0.006 r=-0.178 r=0.144 r=0.037 r=0.926 r=0.725
Study habits -
p=0.736 p=0.779 p=0.944 p=0037  p=0.092 p=0.671 p=<0.001 p= <0.001
. . r=-0.113 r=0.035 r=-0.144 r=-0.058 r=0.161 r=0.061 r=0.036 r=0.119 r=-0.058
Cognitive Flexibi-
lity p=0.188 p=0.688 p=0.093 p=0501  p=0.059 p=0.476 p=0.672 p=0.164 p= 0.500

* Spearman test.

DISCUSSION

The relationship between exercise and medical students'
cognitive abilities was analysed in this study. However, re-
search on physical activity’s effect on medical students’
cognition and mediating roles of demographic parameters
are limited. Our results not only expand the relationship
between physical activity and autonomous learning and
cognitive flexibility over previous studies®® but also pro-
vide indirect evidence by explaining some of the variables
about them.

Out of all, 43 (%31.1) were inactive, 60 (%43.4) active and
35 (%25.3) more active than normal. Medical students in
our sample tended to be active type. In a study conducted
with Turkish medical students, the rate of active students
was found to be %75.1,% while the rate of active students
was found to be %50.3 in another study.? The percentage
of active students in our study remains low compared to
other studies.
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When we evaluated the physical activity parameters accor-
ding to sex assigned at birth, total physical activity, vigo-
rous physical activity and moderate physical activity va-
lues were higher in male students. Female students were
%69 less active than male ones (1029.7 and 1741.5 MET-
min/wk.).Women participate in physical activity at lower
rates than men. In this case, gender-specific psychosocial
factors are effective like self-efficacy, social support, and
motivation.?? More studies are needed to address gender-
specific psychological and social aspects of physical activ-

ity motivations in medical students.

There are studies in medicine on autonomous learning or
cognitive flexibility.?>?> To the best of our knowledge,
there are no studies evaluating autonomous learning and
cognitive flexibility in medical students. There may be sig-
nificant individual variability in tasks related to cognitive
flexibility and autonomous learning. Derrick et al. empha-
sized that demographic factors like gender and are crucial
factors to take into account in autonomous learning.?
When the autonomous learning and cognitive flexibility
values were analyzed in our study, no statistically signifi-
cant sex assigned at birth difference emerged.

One of the striking results of our research is that independ-
ence of learning scores of female students is higher than
male students. Various predictors underlie the gender dif-
ference in independent learning. While only self-efficacy
was a predictor for female students, these predictors were
more in male students like study time, active learning stra-
tegies, performance goal and self-efficacy.?” Although it
was not measured by any scale in our study, it is thought
that the self-efficacy of female students is higher.

Social and emotional changes occur in lives and young
people develop mechanisms that require adaptation with
the transition to a professional career in adolescence and
young adulthood. Therefore, young people's cognitive
flexibility may provide some advantages.?® Some of past
researches indicate that cognitive flexibility declines with
age.?3° Some of them indicates that cognitive flexibility
was not affected by age.3* Although there is no significant
difference in cognitive flexibility values between ages, a
decrease is observed. This may be due to the small differ-
ence between age groups. When the pre-clinical and clini-
cal periods were evaluated in our study, years 4-6 students

were less flexible than years 1-3 students. The level of cog-
nitive flexibility is also affected by the fact that people are
experts in their subjects. The degree of specialization and
cognitive flexibility are inversely correlated. As a person
specializes, the ability to adapt to new situations and de-
velop different approaches to similar problems, in short,
decreases cognitive flexibility.®? It can be predicted that
the same situation may occur in the education phase. In the
pre-clinical years, ideas for specialization may also be
formed, and the orientation to internships in the subject of

specialization may increase.

Considering other parameters affecting cognitive flexibil-
ity, psychiatric diseases come to the fore in the literature.3
Recent studies revealed that there was a lack of cognitive
flexibility in different psychiatric disorders like major dep-
ressive disorder,3 obsessive-compulsive disorder®® and
schizophrenia.® Cognitive flexibility scores of students
with psychiatric disorder were lower than those without,
but this difference was not significant in our study. Similar
results were also noted in autonomous learning in the pre-
sent study. The number of students with psychiatric disor-
der was small. The small size of the group may affect the
statistical result. Future studies about psychiatric disor-
ders, cognitive flexibility and autonomous learning in
young university students will increase further evalua-
tions.

Emotional state is another parameter that affects cognitive
flexibility. Indirect evidence suggests that emotional state
influences cognitive flexibility.3” Partnered students had
lower cognitive flexibility scores than single students. The
link between emotional states and cognitive processes may

vary from person to person.

In our study, autonomous learning scores of students living
alone and students living with other people were also com-
pared. In this comparison, the lowest score was in the stu-
dents living alone, and no statistically significant differ-
ence was found. Interaction of students with other people
in their lives may affect their learning processes. Higher
mental functions may have occurred as a result of students
providing dynamic social interactions with their environ-

ment.38
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There are few studies investigating the effect of physical
activity on cognitive functions in university students, gen-
erally the studies were conducted with the elderly.® When
the correlation analysis results are examined, we analyzed
that there is no relationship between the physical activity
levels of university students and their cognitive functions.
Different exercise types don’t affect cognition in a study
conducted with adolescents. Reasons for this have been
suggested as exercise intensity and timing of cognitive
tests.*? Another study supporting our results showed that
both higher physical activity and lower sedantary behav-
iour have no effect on cognitive performance.** Uncorre-
latedness between exercise and cognition has been hypoth-
esized as an explanation that young age marks the brain's
maximal development in regions associated to cognitive
skills, making it impossible to acquire additional progress
of these cognitive abilities.*?** Our results contradict a
prior study conducted among university students, higher
executive functions showed a correlation with physical ac-
tivity.1® Cognitive functions were better in active students
and academic success was associated with cognitive de-
cline in inactive students in another study conducted with
medical and engineering students.* Magnon et al. empha-
sized that past sedantariness affects cognitive performance
in university students.*

In present study it is unclear whether the inactivity of the
physically inactive students is attributed to their lifestyle
rather than their medical studies. No correlation was found
between physical activity and cognition. In order to under-
stand the inactivity of medical students, preventive inter-
ventions may be needed so that the student health prob-
lems related to inactivity can be overcome.

The present study was subjected to limitations. First, the
data on physical activity and cognitive function was based
on self-reports. The use of self-reports might have had an
impact on the findings. Second, there may be pre-existing
personal differences in cognitive and physical activity.
Third, precise reasoning is difficult as we applied a cross-
sectional study design.

In summary, The correlation study showed no evidence of
a substantial association between physical activity and
cognitive processes. Further research is needed to define

the relationship between cognitive functions and physical

activity in medical students.
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Anti-Aquaporin 4 Ve Anti-Miyelin Oligodentrosit Glikoprotein Antikor iliskili
Noromiyelitis Optika Spektrum Hastaligi Tams1 Alan Olgularin Klinik ve
Radyolojik Ozellikleri
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Amag: Noromiyelitis Optika Spektrum Hastaligi (NMOSH) tanis1 alan ve antikor pozitifligi eslik eden hastalarin klinik, gériintiileme
ve laboratuvar bulgularmi sunmay1 amagladik.

Aragclar ve Yontem: Bu retrospektif gozlemsel ¢alisgmaya NMOSH tanisi alan 15 hasta dahil edildi.

Bulgular: Hastalarimizin 11°i kadmn, 4’ii erkekti. Hastaligin ortalama baslangi¢ yas1 51.27+12.26 idi. Tlk klinik atak 3 hastada es
zamanli optik norit (ON) ve miyelit iken, 6 hastada miyelit, 5 hastada ON idi. On hastanin aquaporin-4 (AQP-4) IgG antikoru, 5
hastanin miyelin oligodentrosit glikoprotein (MOG) IgG antikoru pozitifti. Alt1 hastanin beyin omirilik sivis1 (BOS) proteini yiiksekti.
Sekiz hastanin BOS oligoklonal bant1 Tip 1 negatif, 1 hastanin Tip 2 pozitif, 1 hastanin Tip 3 pozitifti. Sekiz hastanin kranial manyetik
rezonans goriintiilemesi normal iken 1 hastanin multipl skleroz (MS)’a benzer lezyonlar1 vardi. Tki hastanin nceden bilinen Sjogren
Sendromu (SS) tanist vardi, 3 hastaya da klinigimizde SS tanis1 koyuldu. Atak tedavisi olarak intraven6z metilprednizolon (1000
mg/giin) ve téropatik plazma degisimi, profilaktik tedavi olarak oral steroid, azatioprin, ritiiksimab ve siklofosfamid tekli veya kom-
binasyon tedavileri verildi.

Sonu¢: NMOSH’1 prognoz olarak MS’den daha agir seyretmektedir. Otoimmiin hastaliklardan en sik SS ile birliktelik gosterir. MOG
IgG antikor pozitifligi olanlarin AQP-4 IgG antikor pozitifligi olanlara gore atak ve profilaktik tedaviye yanitlari daha iyi oldugu
goriilmiistiir.

Anahtar Kelimeler: aquaporin 4; miyelin oligodentrosit glikoprotein; néromiyelitis optika; optik norit; transvers miyelit
ABSTRACT

Purpose: We aimed to present the clinical, imaging and laboratory findings of patients which diagnosed Neuromyelitis Optica Spect-
rum Disease (NMOSD) and accompanied by antibody positivity.

Materials ve Metods: This retrospective observational study included 15 patients diagnosed with NMOSH.

Results: Eleven of our patients were female and four were male. The mean age at onset was 51.27+12.26 years. The first clinical
attack was simultaneous optic neuritis (ON) and myelitis in 3 patients, myelitis in 6 patients and ON in 5 patients. Ten patients had
positive aquaporin-4 (AQP-4) 1gG antibody and 5 patients had positive myelin oligodentrocyte glycoprotein (MOG) I1gG antibody.
Six patients had elevated cerebrospinal fluid (CSF) protein. CSF oligoclonal band of eight patients was Type 1 negative, 1 patient was
Type 2 positive, and 1 patient was Type 3 positive. Eight patients had normal cranial magnetic resonance imaging, while 1 patient had
lesions similar to multiple sclerosis (MS). Two patients had a previous diagnosis of Sjogren's Syndrome (SS) and 3 patients were
diagnosed with SS in our clinic. Intravenous methylprednisolone (1000 mg/day) and thoropathic plasma exchange were given as
treatment for the attack, and oral steroids, azathioprine, rituximab and cyclophosphamide were given as prophylactic treatment.
Conclusion: NMOSH has a more severe prognosis than MS. It is most frequently associated with SS among autoimmune diseases. It
has been observed that patients with MOG IgG antibody positivity have better response to attack and prophylactic treatment than
patients with AQP-4 1gG antibody positivity.
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GiRiS

Noéromiyelitis Optika Spektrum Hastaligi (NMOSH) optik
norit (ON) ve miyelit ile karakterize santral sinir sistemi
(SSS)’nin inflamatuar demiyelinizan bir hastahgidir.! Ka-
dinlarda daha sik goriiliir ve demiyelinizan hastaliklarin

%21-21lik kismint olusturur.

Astrosit ayaksi ¢ikintilarinda bulunan Aquaporin-4’e karsi
olusan otoantikor hastaligin patogenezinden sorumlu tu-
tulmaktadir.? Bu otoantikorlarin Aquaporin-4’e baglan-
mas1 kan beyin bariyerinde asir1 gegirgenlik yapmakta ve
sonrasinda perivaskiiler inflamasyon, astrosit hasari, spi-
nal kord ve optik sinirlerde demiyelinizasyonu tetiklemek-
tedir.3 Anti-aquaporin 4 reseptdr antikoru (AQP4-1gG)
%91 spesifite ve %73 sensitivite ile NMOSH ig¢in bir bi-
yobelirteg olarak kabul edilmistir.* AQP4-1gG en ¢ok be-
yin, omurilik ve optik sinirde bulunur. Hastalarin yaklasik
%70’ inde AQP4-IgG pozitif saptanmaktadir.* AQP-4 1gG
antikoru negatif olan bazi NMOSH olgularinda 2012 y1-
linda Miyelin Oligodendrosit Glikoprotein (MOG)’e kars1
serum antikorlar1 olan Anti-MOG Immunglobulin G anti-
koru (MOG-IgG) bulunmustur.> MOG, SSS’indeki oligo-
dendrositler ve miyelin yiizeyinde eksprese edilmektedir.
MOG-1gG, AQP-4 Ig G i¢in seronegatif olan NMOS has-

talarinin yaklasik %40'mnda pozitif olarak saptanmaktadir.®

NMOSH nin 6ncelikli belirtileri ON ve transvers miyelit-
tir (TM). ON siklikla bilateral olma egilimindedir, TM ise
genellikle omuriligin tigden fazla segmentini etkilemekte-
dir.

Uzun siiredir MS’in bir alt tipi olarak kabul edilmistir. An-
cak; son zamanlarda yapilan klinik, goriintiileme, néropa-
tolojik ve serolojik ¢alismalar, NMOSH’nin ayr1 bir hasta-
lik oldugunu géstermistir ve aralarinda 6nemli farklar var-
dir. NMOSH’1 MS’e gore daha geg baslangi¢h olup kadin-
lart daha cok etkilemekte ve daha agir seyretmektedir.!
Miyelit ve ON atagt NMOSH’da daha ciddidir ve kalici
oziirliiliige neden olur. NMOSH’da siklikla beyin manye-
tik rezonans goriintileme (MRG)’si normaldir ya da
MS’nin radyolojik kriterlerini karsilamaz. Spinal kord
MRG’de {i¢ ya da daha uzun vertebral segmenti i¢eren lon-
gitiidinal genis bir lezyon vardir. Beyin omurilik sivist
(BOS) incelemesinde pleositoz ve protein yiiksekligi

NMOSH’de daha fazladir. En 6nemli 6zelligi ise NMO-

IgG antikor pozitifliginin eslik etmesidir.”® BOS’da oli-
goklonal band (OKB) pozitifligi her iki hastalikta da goz-
lenirken, MS’de daha siklikla tespit edilmektedir. BOS’ta
OKB pozitifligi MS’de %85 iken, NMO’da bu oran %15-
30’dur.”

Eslik eden otoimmiin sendromlar NMOSH’de sik goriiliir.
Bunlar arasinda en sik otoimmiin tiroidit, sistemik lupus

eritematozus (SLE) ve Sjogren Sendromu (SS) goriiliir.

Atak tedavisine 1000 mg/giin intravendz (IV) metilpredni-
zolon (MP) ile baslanmaktadir. Atagin ciddiyetine bagh
olarak oral steroid ile doz kademeli olarak azaltilarak de-
vam edilmelidir. Hastamn klinik durumu yeterince diizel-
mezse veya norolojik semptomlar kotiilesirse terapdtik
plazma degisimi (TPD) bes ila yedi seans yapilabilir. TPD
ne kadar erken baglanirsa klinik yanit daha iyi olur.® Atak-
lar MS’e gore daha uzun siirede diizeldigi ve sekel birakma
olasiligt MS’den daha fazla oldugu icin NMOSH nin
MS’den ayrimu iyi yapilmali ve miimkiin oldugunca vakit

kaybetmeden atak ve remisyon tedavisine baslanmalidir.

Makalemizde demiyelinizan hastaliklar arasinda en sik
karsilastigimiz MS’e gore daha nadir goriilen, farkli go-
riintiileme, klinik ve laboratuar bulgulari olan seropozitif

15 NMOS hastasini retrospektif olarak degerlendirdik.
ARACLAR ve YONTEM

Bu retrospektif gozlemsel caligmaya 2016-2021 yillar1 ara-
sinda Siileyman Demirel Universitesi Néroloji Kliniginde;
Wingerchuk tani kriterlerine gére NMOSH tanist alan 15
olgu alindi. Hastalara ¢alisma igin bilgi verildi ve yazili
onamlari alindi. Her hastanin detayli nérolojik muayenesi
ve demografik bilgileri kaydedildi. Hastaligin baslangi¢
yas1, Genisletilmis Oziirliilik Durum Olgegi (EDSS), atak
ozellikleri, atak sayilari, ataklar arasindaki siire, atak sira-
sinda aldiklani tedavi ve profilaktik tedavi, goriintiileme
bulgulari, beyin omurilik sivist (BOS) sonuglari, gorsel
uyarilmis potansiyel (VEP) bulgular1 ve antikor yanitlari
retrospektif olarak degerlendirildi. Caligma protokolii Sii-
leyman Demirel Universitesi Tip Fakiiltesi Klinik Aragtir-
malar Etik Kurulu tarafindan (06.01.2022 tarih ve 1/4 say1)

onaylandi.
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Hastalarin 11°1 (%73.3) kadin, 4’1 (%26.7) erkekti. Hasta-
ligin ortalama baslangi¢ yas1 51.27+12.26 idi. Hastalarin
ortalama atak sayis1 2.67+1.45 olup ilk atak ile ikinci atak
arasinda gecen ortalama siire 18+31.16 aydi. Hastalarin or-
talama EDSS skoru 3.47+1.93 idi (Tablo 1). Ug hastada ilk
klinik atak es zamanlt ON ve miyelit iken, 5 hastada ON,

Tablo 1. Olgularin Demografik ve Klinik Ozellikleri.

6 hastada miyelit, 1 hastada ise direngli bulant1 kusma ile
karakterize Area Postrema Sendromuydu. flk atak ON olan
5 hastanin 3’tinde ON atag tek tarafliyd1 ve MOG 1gG an-
tikoru pozitifti. Ik atag: bilateral ON olan 2 hastanin da
AQP-4 IgG antikoru pozitifti. {lk atak miyelit olan hasta-
larin 4’tintin AQP-4 IgG, 2’sinin MOG-IgG antikor pozi-
tifligi vardi. Olgulardan 10 hastanin AQP-4 IgG antikoru,
5 hastamin MOG IgG antikoru pozitifdi (Tablo 1).

1.ve2.
Hastalar Yas C Illk atak atak arasi ezl 2l OiH AT PT Antikor ERES |
siire sayist (atak)

Bilateral ON 5(4ON,1 Pulse
Olgu1 39 K o 3ay mvelit $S Ty SPRTX AQP-419G 6 NMOSH
Olgu2 53 ON (bilateral) 1 yil fm(;e(ﬁt';‘ 3 s TPD  AZARTX  AQP4IgG 45  NMOSH
Olgu3 62 E Myelit 1yl 3 (miyelit) SS Pulse SP AQP-419gG 45 NMOSH
Olgud 66 ON (bilateral) 4 yil 3mi(3('3'“%’\" 2 Yok TPD  RTX AQP-41gG 6 NMOSH

. 4 (3 miyelit Pulse AZA Oral ]

Olgu5 47 E Myelit 1 yil 1 0N) Yok TPD steroid AQP-419G 25 NMOSH

Bilateral ON 3 (2 miyelit,
Olgu6 60 K ve Miyelit 2 yil 1 0N) Yok  Pulse - AQP-41gG 2 NMOSH
Olgu7 61 K SagON - 1 Yok Pulse  AZA MOGIgG 15  MOGAD
Olgu8 46 K Sol ON - 1 RA  Ppulse ~ Metoteraksat, nnis 15 MOGAD

oral steroid
Olgu9 47 K Sol ON 1 yil 2 (ON) Yok ?‘;,'ée RTX MOGIgG 25  MOGAD
Olgu10 41 K Miyelit - 1 SS ?‘;,'ée SP RTX AQP-41gG 6 NMOSH
Oluil 33 K remacend  3a 8(areapost- o Pulse o AQP-41gG 15  NMOSH
9 y rema, 2 ON) TPD g '

romu
Olgu12 60 K Miyelit 2yl 3miyelit Yok ?‘;,'ée - AQP-41gG 45  NMOSH
Olgu1s 68 Kk ohateral ON- o0, 82ON,1 o5 pyge  AZAOr AQP-41gG 6 NMOSH

ve miyelit myelit) steroid
Olgu14 28 E Miyelit - 1 Yok Pulse AZA MOG IgG 15 MOGAD
Olgul5 58 E Miyelit - 1 Yok Pulse AZA MOG IgG 15 MOGAD

C:Cinsiyet, OIH:Otoimmiin hastalik, AT:Atak tedavisi, PT: Profilaktik tedavi, EDSS:Genisletilmis 6ziirliilik durum 6lgegi, ON:Optik Nérit, SS:Sjogren Send-
romu, RA:Romatoid artrit, TPD:Terapotik plazma degisimi, AZA:Azatiyoprin, RTX: Ritiikksimab, SP: Siklofosfamid, AQP-4: Aquaporin 4, MOG: Miyelin oligo-
dentrositik glikoprotein, NMO: Noromiyelitis optika, MOGAD: Miyelin Oligodentrositik glikoprotein iligkili hastalik

Bes hastanin BOS sonucuna ulagilamadig i¢in elimizde 10
hastanin BOS sonuglar1 mevcuttu. 6 hastanin BOS proteini
yiiksekti ve higbir hastada BOS’da pleositoz saptanmadi.
8 hastanin oligoklonal bant1 Tip 1 negatif, bir hastanin da
Tip 2 pozitif (olgu 10), 1 hastanin da Tip 3 pozitifdi (olgu
14) (Tablo 1).

Sekiz hastanin kranial MRG’si normal iken 6 hastanin
nonspesifik iskemik degisiklikleri vardi (Tablo 2). Bir has-
tanin (olgu 5) kranial lezyonlart MS radyolojik kriterlerini
karsilamasa da MS’deki gibi periventrikiiler, korpus kallo-
zuma temasi olan ve U liflerini tutan 6zellikteydi ve tora-

kal MRG’sinde bes vertebra boyunca kesintisiz goriilen

kontrast tutulumu olan demiyelinizan lezyonu vardi. Bu
hastanin BOS OKB tip 1 negatif, BOS proteini normal,
BOS’da pleositozu yoktu, AQP-4 1gG antikoru pozitifti.

MOG IgG pozitifligi olanlardan olgu 7-8-9’un kranial ve
spinal MRG’sinde hicbir demiyelinizan lezyonu yoktu
(Tablo 2). Bu hastalarin baslangi¢ klinigi tek tarafli ON
idi. Olgu 14 ve 15’in kranial MRG’si normal iken spinal
MRG’de iki vertebra boyunu gegen demiyelinizan lezyonu

vardi.
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Tablo 2. Olgularin Manyetik Rezonans Goriintilleme (MRG), Gérsel Uyarilmig Potansiyel (VEP) ve Beyin Omurilik Sivisi (BOS) bulgular.

Hastalar KRANIAL ve ORBITA MRG SPINAL MRG VEP BOS
Olgu 1 Kranial MRG: Normal Servikal: C1-7 hiperintens ekspansif demiyeli- P100 latanslarinda  Protein: 40 mg/dI
nizan lezyon bilateral uzama OKB: Tip 1
Torakal: T1-7 hiperintens demiyelinizan lez-
yon
Olgu 2 Kranial MRG: Periventrikiiler-supraventrikii- Servikal C1-2 diizeyinden baglayip C7’ye uza- P100 latanslarinda Yok
ler beyaz cevher alanlarinda nonspesifik iske- ~ mm gosteren kordda yer yer ekspansiyona ne- bilateral uzama
mik gliotik degisiklikler den olan T1A’da izointens, T2A’da hiperin-
tens yer yer kontrast tutulumu olan patolojik
sinyal degisikligi
Torakal: Th 1-7 arasinda uzanim gosteren T1A
da izointens, T2A’da hiperintens heterojen
kontrastlanan lezyon alanlar
Olgu 3 Kranial MRG: Peri-supraventrikiiler diizeyde dens axis apeksi hizasinda spinal kord-bulbus P100 latanslarinda  Protein: 72 mg/dI
beyaz cevher alanlarinda, bilateral bazal bileske diizeyinden baslayip C7’ye kadar uza- bilateral uzama OKB: tip 1
ganglionlarda, T1A da izointens, T2A ve nim gosteren spinal kordun tamamini tutan
FLAIR de hiperintens iskemik gliotik degisik-  T1A’da izointens, T2A’da hiperintens kontrast
likler tululumu gosteren demiyelinizan lezyon
Olgu 4 Kranial MRG: Normal Servikal: C1’den baglayip C7’ye uzanan spinal ~ P100 latanslarinda Yok
kordun santralinde baskin kontrast tutan demi- bilateral uzama
yelinizan hiperintens lezyon
Torakal: T5-6, T8-9, T9-10 bir vertebra bo-
yunu gegmeyen, kontrast tutulumu olmayan
milimetrik hiperintens odaklar
Olgu 5 Kranial MRG: Periventrikiiler diizeyde birkag  Servikal: C3-6 arasinda spinal kord santral- P100 latanslarinda  Protein: 45 mg/dI
adet, ventrikiile dik yerlesen ve her iki sereb- posteriorunda daha belirgin izlenen, spinal bilateral uzama OKB: Tip 1
ral hemisferde subkortikal diizeyde U liflerini kordda ekspansiyona neden olan yamali tarzda
de tutan milimetrik boyutta demiyelinizan kontrast tutulumu olan sinyal degisikligi
odaklar Torakal: T2 den baslayip T7 vertebra korpu-
suna kadar siireklilik gosteren, spinal kordun
santralini tutan, T4-5"de kontrastlanmasi olan
demiyelinizan lezyon
Olgu 6 Kranial MRG: Periventrikiiler supraventrikii- C2-6 diizeyinde spinal kordda ekspansiyona Yok Protein: 27 mg/dI
ler diizeyde iskemik gliotik degisiklikler neden olan, T1Ada hipointens, T2Ada hiperin- OKB: Tip 1
tens kontrast tutan demiyelinizan lezyon
Olgu 7 Kranial MRG: Normal demiyelinizan lezyonu yok Sagda P100 la- Yok
Orbita: Demiyelinizan lezyon yok. Kontrast tanslarinda uzama
tutulumu yok
Olgu 8 Kranial MRG: Normal Demiyelinizan lezyon yok Solda P100 latans- Yok
Orbita MRG: Normal larinda uzama
Olgu 9 Kranial MRG: Normal Demiyelinizan lezyon yok Solda P100 latans-  Protein: 58 mg/dI
Orbita MRG: Normal larinda uzama OKB: Tip 1
Olgu 10 Kranial MRG: Normal Spinal MRG: Servikomeduller bileskeden bas-  Bilateral P100 la- Protein: 192 mg/dI
Orbita MRG: sol optik sinirde belirgin kont- layip T10 a kadar uzanan kontrast tutan 6dem tanslarinda uzama OKB: Tip 2
rast tutulumu, optik sitte silik kontrastlanma, etkisi olusturan ve kordda ekspansiyona neden
sag optik sinirde intraorbital anterior kesimde olan demiyelinizan lezyon
hafif silik kontrastlanma
Olgu 11 Kranial MRG: Normal Spinal MRG: Demiyelinizan lezyon yok P100 latanslarinda  Protein: 27 mg/d|
Orbita MRG: Normal bilateral uzama OKB: Tip 1
Olgu 12 Kranial MRG: Periventrikiiler iskemik gliotik ~ C1-4 ve T1-8 arasi uzamm gosteren T2A hi- Solda P100 latans-  Protein: 103 mg/dI
odaklar perintens heterojen kontrast tutan lezyon larinda uzama OKB: Tip 1
Olgu 13 Kranial MRG: Periventrikiiler iskemik gliotik ~ Servikomeduller bileskeden baslayip C7 ye ka-  Bilateral P100 la- Yok
odak dar uzanan servikal kordu ekspanse eden hete- tanlarinda uzama
rojen kontrastlanmasi olan demiyelinizan lez-
yon
Olgu 14 Kranial MRG: normal Servikal MRG: C5 hizasindan baslayip T1’e Bilateral P100 la- Protein: 110 mg/dl
kadar uzanmim gosteren demiyelinizan lezyon tanlarinda uzama OKB: Tip 3
Olgu 15 Kranial MRG: Periventrikiiler iskemik gliotik ~ Servikal MRG: normal Bilateral P100 la- Protein: 140 mg/dI
odak Torakal MRG:T2 den baslayip T8 e kadar tanlarinda uzama OKB: Tip 1

uzanan kordu hafif ekspanse eden demiyelini-
zan lezyon

MRG: Manyetik rezonans goriintiileme, VEP:Gorsel uyarilmis potansiyel, BOS: Beyin oirilik sivisi, OKB: Oligoklonal bant

Iki hastanin nceden bilinen SS tanis1 vardi, 3 hastaya da
klinigimizde SS tanisi koyuldu. SS eslik eden hastalarin
AQP-4 IgG antikoru pozitifti. SS olan hastalarin ikisinin
ilk atag1 es zamanlit ON ve miyelitti. Bir hastanin da eslik

eden Romatoid Artrit (RA) tanis1 ve MOG IgG antikor po-

zitifligi vardi (Tablo 1).

VEP’de bir hasta hari¢ diger hastalarin P100 latansinda

uzama vardi.

Yedi hasta atak tedavisi olarak 1000 mg/giin IV MP (pulse
steroid) tedavisi alirken 2 hasta sadece TPD, 6 hasta pulse
steroid ve TPD kombine tedavisini ald1. Profilaktik tedavi
olarak 4 hastaya sadece azatiyoprin (AZA), 2 hastaya sa-
dece ritiiksimab (RTX), SS tanisi olan hastalara RTX, sik-
lofosfamid (SP), AZA tekli veya kombinasyon tedavileri,
2 hastaya oral steroid ve AZA kombinasyonu, RA eslik
eden bir hastaya da metotreksat ve oral steroid kombinas-
yon tedavisi verildi. 1ki hasta takiplere gelmedikleri igin

profilaktik tedavi baglanamadi (Tablo 1).
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Wingerchuk tarafindan 2006 yilinda NMO tanist igin kri-
terler belirlenmistir. Bu kriterlere géore ON, TM ve belirti-
len ti¢ destekleyici kriterden ikisinin olmasi gerekir: 1-Spi-
nal MRG’de 3 ve daha iistii segment tutulumunun olmasi
2- Kranial MRG bulgularinin MS ig¢in tanisal olmamas1 3-
NMO-IgG antikor seropozitifligi.” Bu kriterleri tam olarak
karsilamayan olgular NMOSH olarak siniflandirilmis-
tir.11% 2015 y1linda bu kriterler tekrar revize edilmis, NMO
ve spektrum hastaliklart NMOSH adi altinda tek bir antite
olarak kabul edilmistir. Yeni kriterlere gére AQP4 IgG an-
tikor pozitifligi olan olgular igin bir ana klinik bulgu tam
icin yeterlidir, diger olasi tanilarin da dislanmas1 gerek-
mektedir. Bu ana Klinik bulgular: 1-Optik norit, 2-Akut
transvers miyelit, 3-Area postrema sendromu, 4- Akut be-
yinsap1 sendromu, 5- Semptomatik narkolepsi veya akut
klinik diansefalik sendromu, 6- NMOSH ig¢in tipik beyin
lezyonlarini igeren semptomatik serebral sendrom.! Olgu-
larimizin hepsi revize edilmis yeni tant kriterlerini karsili-

yordu.

NMOSH ortalama baglangic yas1 35-45 yas arasindadir ve
kadmlarda daha sik goriiliir.*? Hastalarimizin ortalama
baslangic yas1 51.27+12.26 olup hastalarin %73.3’i ka-
dindi. Hastalik %20 hastada monofazik seyir, % 80 has-
tada ise atakli seyir gdsterir.® Hastalarimizda da atakl se-
yir hakimdi. Ataklar arasindaki siire degisken olmakla bir-
likte hastalarin yaklagik %90 mn ilk atag takip eden 3 y1l
icerisinde ikinci atag1 gecirme ihtimali yiiksektir.® Hasta-
larimizin ilk atak ile ikinci atak arasi gegen siire ortalamast

18+31.16 aydi.

NMOSH’da hastalarin %10-25’inde AQP-4 1gG antikor-
lar1 saptanmaz. Bu seronegatif grubun yaklagik %21’inde
MOG’a kars1 otoantikorlar saptanir.'® Hasta grubumuzdan
10 kisinin AQP4 IgG, 5 kisinin de MOG IgG antikoru po-
zitifti.

MOG, SSS’inde oligodentrositler tarafindan iiretilen bir
proteindir. Bu glikoproteinin iglevi tam olarak anlagilama-
mustir fakat hiicre yiizey reseptorii veya hiicre adezyon mo-
lekiilii olarak hareket edebilir. Miyelin Oligodentrosit Gli-
koprotein Tliskili Hastalik (MOGAD) SSS’nin nadir gorii-
len antikor iligkili inflamatuar demiyelinizan bir hastaligi-

dir. ON, TM, akut dissemine ensefalomiyelit (ADEM),

kortikal ensefalit gibi degisen klinik tablolar ile baslayabi-
lir. Klinik tablo NMOSH’a benzer olsa da son yillarda ya-
pilan ¢alismalar sonucu MOGAD immiin patolojisinin di-

gerlerinden oldukga farkli oldugu bildirilmistir.4

MOGAD’da ADEM tablosu ates, halsizlik, bag agrisi, bu-
lant1, kusma, mental durum degisikligi, epileptik ndbet,
motor ve duyu kayiplari, viziiel kayiplar gibi klinik bulgu-
larla karakterizedir, 6zellikle cocuk hastalarda sik goriiliir.
ADEM tanis1 alan ¢ocuklarin serumunda %40-62 oraninda
MOG antikoru saptanmustir.’>1” ADEM ile baslangig
MOG antikoru pozitif olan yetiskin hastalarn %18’inden
az goriiliir. 1618

MOGAD’da ON ilk klinik atak olarak %40-60 hastada bil-
dirilmistir ve daha siklikla yasl hastalarda goriiliir. Geng
olgularda daha siklikla tek tarafli ON goriiliirken geg bas-
langich olgularda da her iki optik sinirin tutuldugu goriil-
miistiir.!® MOGAD hastalarinin yaklasik %20’sinde bas-
langig bulgusu olarak izole TM goriiliir. TM ve ON birlik-
teligi hastalarin %8-15’inde goriiliir.261820 Ozellikle geng
hastalarda NMO’ya benzer 3 vertebra boyunu gegen lon-
gitudinal ekstensif transvers miyelit (LETM) goriilebilir.
NMO’nun aksine spinal kordun alt kisimlarin1 da igine
alan akut flask miyelit tarzinda tutulumlar yapabilir.?* Dor-
sal medulla oblongata tutulumuna bagli inatg1 bulantt
kusma higkirik klinigi area postrema sendromu olarak bi-
linir, NMO’da daha sik goriiliir. Bir calismada MOGAD
hastalarinin yaklasik % 15°nde bildirilmistir ve bu hastala-
rin yaklasik %91’inde ilk semptom olarak goriilmiistiir.*®
Bir hastamuzin baslangi¢ klinigi direngli bulant1 kusma ile
karakterize area postrema semdromuydu. Bu hastanin

AQP-4 IgG antikoru pozitifti.

MOGAD tanist koydugumuz 3 hasta kadin, 2 hasta erkekti
ve baslangic yasi 40 yas iistiiydii. Ug hastanin baslangic
klinigi tek tarafli ON, 2’sinin ise TM’di. Baslangi¢ klinigi
ON olan 3 hastanin da spinal, orbita ve kranial MRG’le-
rinde herhangi bir demiyelinizan lezyon yoktu. Baslangici
TM olan 2 hastanin spinal MRG’sinde 3 vertebra boyunu
gecen LETM vardi. Hastalarmn VEP’de anterior gérme yol-
larinda etkilenmesi vardi. Ug hastanin BOS proteinin yiik-
sekti, BOS’da pleositozu yoktu ve 2 hastanin OKB Tip 1
negatif, 1 hastanin da tip 3 pozitifti.
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Anti-MOG iligkili NMOSH, daha erken baglangich ve
daha iyi bir klinik ile seyretme egilimindedir.®* MOGAD
tanist alan hastalarimizda da ON klinigindeki diizelme
AQP-4 IgG antikoru pozitif olanlara gore daha iyiydi. 2
hasta atak tedavisi olarak sadece pulse steroidden fayda
goriirken 1’inde pulse steroid sonrasi plamaferez tedavisi
ihtiyact oldu, bu hastaya da profilaktik olarak ritiikksimab
tedavisi basglandi. LETM olan 2 MOGAD olgusu ise atak
tedavisinde pulse steroidden fayda gordii ve profilaktik te-
davi olarak AZA baslandi.

NMOSH’da BOS bulgulart MS’den oldukga farklidir.
MS’de milimetre kiip basina 50°nin altinda ve sadece mo-
noniikleer hiicre goriiliirken, NMOSH’de hiicre sayisi
50’nin iizerinde olabilir ve polimorf hiicreler goriilebilir.
MS’de BOS proteini normal veya ilml yiiksek iken
NMOSH’da artmis olabilir.?? Hastalarimizdan 10 hastanin
BOS bulgulari degerlendirildi. Yedi hastanin BOS proteini
yiiksekti ve hi¢birinde milimetre kiipde 50’nin iizerinde

hiicre saptanmadi. NMOSH’da BOS’da OKB pozitifligi
MS’e gore oldukga nadirdir, %15-30 civarindadir.” Hasta-
larimizdan sadece olgu 10°’nun OKB tip 2 pozitifligi, olgu
14’iin de Tip 3 OKB pozitifligi vardi.

NMOSH’nin en spesifik goriintiileme 6zelligi 3 veya daha
fazla bitisik vertebra boyunca uzanan ve agirlikli olarak
omurilikte merkezi gri cevheri iceren LETM’dir (Resim
1). Akut donemde gadolinyum tutulumu ve 6dem goriiliir.
Lezyonun uzun segment olmas1 MS’den ayrit ettiren en
o6nemli goriintiileme bulgularindan biri olsa da MS’de de
birlesme egiliminde olan uzun segment lezyonlar veya
NMOSH’da da kisa segment lezyonlar goriilebilir. Servi-
kal lezyonlar medulla oblangataya kadar uzanabilir. On bir
hastanin en az ii¢ vertebra boyunca kesintisiz uzanan spi-
nal kord lezyonu vardi. Dort hastamn spinal kordda her-
hangi bir lezyonu yoktu. Bu 4 hastadan 3’iiniin MOG IgG
pozitifligi vardi.

Sjogren Sendromu (SS) eslik eden iic farkli hastanin servikal ve torakal goriintillemesinde: iic vertebra boyunu gecen. kord

ekspansiyona neden olan longitudinal ekstensif transvers miyelit (LETM) goriiniimii

Resim 1. Spinal MRG’da Longitudinal Ekstensif Transvers Miyelit (LETM) Goriiniimii.

NMO hastalarinin beyin MRG’leri ¢ogunda normal olsa
da nonspesifik beyin lezyonlar1 goriilebilir. Lezyonlarin
MS’in  Barkoff Kriterlerini  karsilamast  nadirdir.
NMOSH'deki beyin lezyonlari, AQP4 su kanallarinin yo-
gun olarak bulundugu 6zellikle serebral aquadukta yakin
olan lateral, ti¢iincii ve dordiincii ventrikiillerin ependimal
ylizeyini takiben periependimal alanlarda asimetrik olarak
dagilmaktadir. Korpus kallozum, diensefalik bolge ve be-
yin sapimin ependimal yiizeyleri 6zellikle area postrema ve
niikleus traktus solitarius gibi alanlar beyin lezyonlar1 igin

tipik yerler olarak kabul edilmektedir.?%24

Hastalarimizdan 8’inin beyin MRG’si normaldi. Alt1 has-
tanin periventrikiiler bolgede milimetrik nonspesifik beyaz
cevher lezyonu vardi. Olgu 5’in beyin lezyonlar1t MS’deki
gibi periventrikiiler ventrikiile dik yerlesen, U liflerini tu-
tan ve korpus kallozuma temasi olan demiyelinizan lezyon
6zelligindeydi. Olgu 5’in kranial lezyonlart MS’e benzer
olsa da spinal MRG’sinde servikal ve torakalde en az 3
vertebra boyunca kesintisiz uzanan demiyelinizan lezyonu
vardi (Resim 2). Serum AQP-4 IgG antikoru pozitif, BOS
OKB Tip 1 negatifdi (Tablo 2).
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milimetrik boyutta demiyelinizan lezyonlar

Servikal C3-6 arasinda spinal kordda ekspansiyona neden olan yamal1 tarzda kontrast tutulumu ve T2 den baslayip T7 vertebry

korpusuna kadar siireklilik gosteren. spinal kordun santralini tutan. T4-5"de kontrastlanmasi olan demiyelinizan lezyon

Periventrikiiler diizeyde birkac adet. ventrikiile dik yerlesen ve her iki serebral hemisferde subkortikal diizeyde U liflerini de tutaj|

Resim 2. Olgu 5’in servikal, torakal ve kranial manyetik rezonans goriintiilemesi (MRG).

Optik sinir tutulumu MS’e gére NMOSH’da daha stk g6-
riliir. Optik sinirlerde kalinlagma, kontrast tutulumunun
olmasi, optik sinirin uzunlugunun yarisindan daha uzun
lezyonlarin olmasi, sinirin arka segmentinin veya optik ki-
yazma tutulumunun olmast NMOSH’1 lehinedir. MO-
GAD’daki optik nérit bulgulari, AQP4-IgG iliskili
NMOSH ve MS'deki optik nérit bulgularindan farkli baz
ozellikler gosterir. Bilateral optik sinir lezyonlart MO-

GAD’da daha sik goriiliir. Kiyazma tutulumu ¢ok nadirdir.

Etraftaki orbital dokulara kadar uzanabilen perioptik kont-
rast artig1 hastalarin iigte birinden fazlasinda goriilmekte-
dir.?® Elimizde 5 hastanin orbita MRG’si mevcuttu. MO-
GAD tamisi alan ti¢ hastamizin da orbita MRG’lerinde her-
hangi bir lezyon goriilmedi. Sadece olgu 10’nun orbita
MRG’sinde bilateral optik sinirlerde kontrastlanma vardi
(Resim 3). Bu hastamin da AQP-4 IgG antikoru pozitifti
(Tablo 2).
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tutulumu olan demiyelinizan lezyon.

Servikomediiller bolgeden baslayip T10’a kadar kesintisiz uzanmim gosteren ve kontrast

Orbita MRG’de solda daha belirgin olmak iizere her iki optik sinirde kontrast tutulumu

Resim 3. Olgu 10’un spinal ve orbita manyetik rezonans goriintiilemeleri (MRG).

VEP incelemelerinde NMO hastalarinin  yaklasik
%40’inda P100 latansinda uzama ve hastalarin yaklasik
%25'inde amplitiidlerde azalma bulunmustur. Hastalarin
biri hari¢ digerlerinde P100 latanslarinda tek tarafli veya

iki tarafli uzama vardi.?

Eslik eden otoimmiin hastaliklar NMOSH’de sik goriiliir.
Bu otoimmiin hastaliklar arasinda en sik otoimmiin tiroi-
dit, sistemik lupus eritematozus (SLE) ve SS goriilmekte-
dir.! SS’de ON ve/veya LETM goriilebilir. Bu hastalarda
AQP-4’e kars1 antikorlar tespit edilmistir.?’ SS ve NMO
arasindaki baglanti net bilinmese de yapilan ¢aligsmalar SS
ve NMO ortiigmesi olan hastalarda patogenezde ortak bir
mekanizma olabilecegini diisiindiirmektedir.?® Hastalar1-
mizdan 5’inin SS’u, 1’inin RA tanisi vardi. SS olan 5 has-
tanin 3’line klinigimizde tani koyuldu. Hastalarimizdan
herhangi bir atak tedavisi baglanmadan 6nce vaskiilit be-

lirtegleri alind1. G6z hastaliklari tarafindan kuru goz ve Giv-

eit sekeli gibi g6zde romotolojik hastalik bulgusu olup ol-
madig1 degerlendirildi. SS’ye yonelik antikor pozitifligi ve
kuru g6z bulgusu eslik eden hastalara tiikriik bezi biyopsisi
yapildi. Sonuglar romotoloji boliimii tarafindan degerlen-
dirilerek 3 hastaya SS tamisi koyuldu. Eslik eden otoim-
miin hastaligin prognozu kétiilestirdigi bilinmektedir.?®
Onceden bilinen SS ve RA tamlari olan 3 hasta kullan-
makta oldugu immiinsiipresif tedavi altinda nérolojik atak
gecirdi. SS tanisi olan hastalarimiz atak tedavisinde 1000
mg/giin IV MP’dan daha az fayda gordii ve TPD’ye ihtiyag
duydu. Ayni zamanda bu hastalarin profilaktik tedaviye

yanitlari da digerlerine gore daha az oldu.

NMOSH’da ataklar daha siddetli ve sekel birakma egili-
minde oldugu i¢in atak tedavisine vakit kaybetmeden bas-
lamak onemlidir. Atak tedavisinde ilk tercih 3-5 giin IV
1000 mg/giin MP (pulse)’dir. MP’den fayda gérmeyen
veya tolere edemeyen hastalara vakit kaybetmeden giin

asir1 TPD baglanmalhidir. Intravendz immiinoglobulin
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(IVIG) kullanimina iliskin veriler sinirlidir ve IVIG yara-
rimt degerlendiren ¢ok merkezli randomize kontrollii bir
caligma yoktur.% Hastalarrmizdan 7’si sadece pulse teda-
visi alirken, 2 hastaya sadece TPD yapildi. 6 hastada ise
oncelikle pulse ile tedaviye baslanip sonradan TPD ihti-
yact oldu. Tiim hastalara koruyucu tedavi baslanana kadar

1 mg/kg oral steroid tedavisi idame devam edildi.

NMOSH c¢ogu vakada tekrarlayan bir seyir izlediginden,
genellikle tam olmayan iyilesme ve norolojik defisitlerin
hizli ilerlemesi nedeniyle tam dogrulandiktan sonra uzun
stireli immiinosupresif tedavi baslatilmalidir. Buna gore,
AZA ve RTX suanda NMO'da en yaygin kullamlan birinci
basamak tedavilerdir. Diger immiinsiipresif tedaviler ara-
sinda mikofenolat mofetil, SP, mitoksantron, metotreksat
yer alir.® Son yillarda yapilan caligmalarda interlokin 6
(IL-6)'nin NMO'lu hastalarda NMO-IgG {ireten plazmab-
lastlarin kaliciligina katkida bulundugunu 6ne siiriilmiis-
tiir.3! Bu hipoteze gore IL-6 reseptdr bloke edici antikor
olan tocilizumabin tedavide olumlu etkisini gosteren calis-
malar agirlik kazanmustir. Bu nedenle, tocilizumab bu tiir
hastalar icin baska bir tedavi secenegi olarak diisiiniilebi-
lir.323 Klasik tedavi segeneklerine yanit alinamayan vaka-
larda yeni gelistirilen monoklonal antikor olan ilaglardan
eculizumab, inebilizumab, satralizumab kullamlabilmek-
tedir.3

Kombinasyon tedavisi, agresif seyirli NMO hastalar1 i¢in
potansiyel bir secenektir. AZA ile oral steroid, metotrek-
sat-oral steroid, siklosporin A-oral steroid, RTX-metotrek-
sat kombinasyon tedavilerinin de NMOSH’da etkili ol-

dugu gdsterilmistir.®

Hastalarimizdan 4 hastaya AZA, 2 hastaya RTX, 1 hastaya
SP, 2 hastaya SP ve RTX, 1 hastaya AZA ve RTX, 2 has-
taya oral steroid ve AZA kombinasyon tedavileri baslandi.
RA eslik eden bir hastaya da metotreksat tedavisi almak-
taydi, bu tedavinin yanma oral steroid eklendi. iki hasta
takiplere gelmedigi i¢in tedavi baglanamadi. Profilaktik te-
davi sonrast MOG IgG antikoru pozitif olan 4 hastada tek-
rarlayan atak goériilmedi (1 hasta takiplere gelmedi). AQP-
4 IgG antikor pozitifligi olan 10 hastanin 5’inde tekrarla-
yan optik norit ve miyelit ataklar1 gelisti. Profilaktik tedavi

sonrast atak gelisen 5 olgunun 3’tinde SS tanisi vardi.

MS’de kullanilan interferon beta, fingolimod, natalizu-
mab, okrelizumab, alemtazumab gibi ilaglarin ¢ogu

NMOSH’nin semptomlarmi kétiilestirebilmektedir.®

Sonug olarak klinik, laboratuvar ve goériintiileme bulgulari
olarak MS’den farkli ozelliklere sahip olan NMOSH’1
prognoz olarak da daha agir seyretmektedir. Optik norit ve
miyelit ataklart MS’den daha agir seyretmekte ve daha
uzun siirede ve genellikle sekelli olarak iyilesmektedir.
BOS’da OKB pozitifligi MS’e gore daha nadir goriilse de
klinik gidis ve goriintiileme bulgulari klinisyeni NMOSH’1
yoniinde siiphelendirmeli ve antikor istemeye yonlendir-
melidir. ik kez bakilan MOG ve AQP-4 IgG antikorlar
negatif gelse bile klinik ve goriintiileme NMOSH’n1 dii-
stindiiriiyor ise antikorlarin 3-6 ay ara ile tekrar bakilmasi
onerilmektedir. NMOSH’1 otoimmiin hastaliklardan en sik
SS ile birliktelik gosterir. NMOSH’1 tanis1 alanlarda altta
yatan otoimmiin hastaliklar da arastirilmali veya SS tanisi
olan hastalarda SSS tutulumu agisindan NMOSH’1 akla
gelmelidir. Calismamizdaki kisitlilik olgu sayimizin az ol-
masidir. Hasta grubumuzdan MOGAD tanisi alan hastala-
rin AQP-4 antikor pozitifligi olanlara gore atak ve profi-
laktik tedaviye yanitlar1 daha iyi olsa da kesin yorum ya-
pabilmek icin daha fazla sayida olgunun oldugu ileri calig-

malara ihtiyag vardir.
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Homeostasis in Patients with Chronic Obstructive Pulmonary Disease Under

Surgical Stress

Cerrahi Stres Altindaki Kronik Obstruktif Akciger Hastahgr Olan Hastalarda Anestezi

Yontemlerinin Dinamik Tiyol/disiilfid Dengesine Etkilerinin Karsilastirilmasi

Fatma CELIK'" "~ Recai DAGLPE? "~ Bilal ILANBEY?

oz

Amag: Kronik Obstriiktif Akciger Hastaligi (KOAH), artan oksidatif stres ile baglantilidir. Anestezi uygulamalarina bagl olarak
degisen oksidatif stres durumu, cerrahi stresi ve postoperatif komplikasyon insidansini etkileyebilir.

Bu ¢alisma, inguinal herni operasyonu gegiren KOAH 11 hastalarda genel anestezi (GA) ve spinal anestezinin (SA) dinamik tiyol-
distilfid dengesi tizerindeki etkilerini karsilastirmay1 amaglamaktadir.

Araclar ve Yontem: KOAH’1n Teshisi, Yonetimi ve Onlenmesi icin 2017 Kiiresel Strateji Raporuna gére, hava akimi obstriiksiyonu
(%50<FEV 1<%79) ve FEV1/FVC<0.7 olan hastalar degerlendirildi. Bu gbzlemsel ¢alismaya inguinal herni cerrahisi planlanan, grup
GA (n=26) ve grup SA (n=26) olmak iizere toplam 52 KOAH hastas1 dahil edildi. Preoperatif donemde ve postoperatif 24. saatte kan
ornekleri alind1. Tiyol/disiilfid dengesinin parametreleri analiz edildi.

Bulgular: Hem grup GA hem de grup SA’da anestezi 6ncesine gore anestezi sonrasinda total tiyol, native tiyol ve disiilfid degerlerinde
bir azalma gozlendi. Ancak sadece Grup SA’da anestezi sonrasi total tiyol (p<0.01) ve nativ tiyol (p=0.012) degerlerinin anestezi
Oncesi degerlerine gore azalmas: istatistiksel olarak anlamliydi. Diger degiskenlerdeki degisim istatiksel olarak anlamli degildi. Grup
GA ve grup SA arasindaki karsilastirmalarda anestezi 6ncesi ve sonrasi tiyol/disiilfit degiskenlerinde kayda deger bir fark gézlenmedi.
Sonug: Cerrahi stres altindaki KOAH hastalarinda genel ve spinal anestezi yontemleri dinamik tiyol/disiilfid dengesi tizerine benzer
bir yanit gostermistir.

Anahtar Kelimeler: distilfid; KOAH; oksidatif stres; spinal anestezi; tiyol
ABSTRACT

Purpose: Chronic Obstructive Pulmonary Disease (COPD) is linked to increased oxidative stress. Changing oxidative stress status
due to anesthesia applications may affect surgical stress and the incidence of postoperative complications.

This study aims to contrast the impacts of general anesthesia (GA) and spinal anesthesia (SA) on the dynamic thiol -disulfide homeo-
stasis among patients with COPD who are undergoing inguinal hernia surgery.

Materials and Methods: According to the 2017 Global Strategy Report for the Diagnosis, Management and Prevention of COPD,
patients with airflow obstruction (50%<FEV1<79%) and FEV1/FVC<0.7% were evaluated. A total of 52 COPD patients, group GA
(n=26) and group SA (n=26), scheduled for inguinal hernia surgery were included in this observational study. Blood samples were
collected preoperatively and at 24 hours postoperatively. Parameters of thiol/disulfide balance were analyzed.

Results: In both group GA and group SA, a decrease in total thiol, native thiol and disulfide values was observed after anesthesia
compared to pre-anesthesia. However, only in group SA, the decrease in total thiol (p<0.01) and native thiol (p=0.012) values after
anesthesia was statistically significant. The change in other variables was not statistically significant. There was no significant differ-
ence between group GA and group SA in the thiol/disulfite variables before and after anesthesia.

Conclusion: General and spinal anesthesia methods demonstrated a similar response on dynamic thiol/disulfide homeostasis in COPD
patients under surgical stress.

Keywords: COPD; disulfide; oxidative stress; spinal anesthesia; thiol
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INTRODUCTION

The World Health Organization reports that the prevalence
of chronic obstructive pulmonary disease (COPD) is inc-
reasing day by day worldwide and it ranks as the third le-
ading cause of death.! COPD is a heterogeneous disease
characterized by permanent abnormalities in the airways
(bronchitis, bronchiolitis) and/or alveoli (emphysema). In-
flammation in the respiratory tract is accompanied by in-
creased airflow resistance. Airflow obstruction, hyperin-
flation, ventilation/perfusion mismatch, weakening hy-
poxic pulmonary vasoconstriction, hypoxemia, and hyper-
capnia lead to respiratory failure.? Therefore, the perioper-
ative anesthesia management of patients with COPD in-

volves numerous challenges.

Oxidative stress (OS) stands as a paramount factor in the
pathophysiology of COPD. Oxidative stress arises due to
an excess production of reactive oxygen species (ROS)
surpassing the inherent antioxidant defense mechanisms.*
5 Oxidative stress plays a key role in proteolytic activity,
gene expression of proinflammatory mediators, protein
modification, signal transduction, and apoptosis mecha-
nisms.5” Existing COPD may be exacerbated by increased
OS and other comorbidities may increase through systemic
0S.28 However, in the perioperative period, OS is associ-
ated with a complex acute phase response that includes
many factors such as the severity of tissue damage caused
by surgical intervention, anesthesia duration and tech-
nique, and underlying comorbidities.*° It is reported that
patients with COPD undergoing surgical procedures are at
high risk of morbidity and mortality.'®!* Additionally, in-
creased OS is associated with postoperative complica-
tions.12 Better clinical results and less postoperative com-
plications can be seen with the application of anesthesia,
which reduces exposure to 0S.#813-16 The mechanism un-
derlying this pathological link between often overlooked
OS and postoperative complications remains uncertain.
The main reason for this uncertainty could be the complex-
ity of measuring ROS and oxidative stress-mediated dam-
age.* Until today, OS levels have been studied using nu-
merous complex methods. The search for more practical
approaches in this regard continues. Studies on OS, partic-
ularly through the thiol/disulfide balance, are frequently
addressed in the current literature,*417-20

Dynamic thiol-disulfide homeostasis indicates the status of
thiols and disulfides in metabolism. Thiol compounds are
organic compounds that contain the sulfhydryl (-SH)
group, and this group helps prevent the formation of
oxidative stress. When oxidative stress is present, two thiol
groups undergo oxidation, leading to the formation of
reversible disulfide (-SS-) bonds. Converting disulfide
bonds into thiol structures ensures the continuous
equilibrium of dynamic thiol-disulfide homeostasis.? In
the past, the bidirectional dynamic nature of thiol-disulfide
homeostasis was analyzed in a unidirectional manner.
Today, with the method developed by Erel and Neselioglu,
the parameters in both directions of equilibrium can be
measured separately and collectively.’®* When we
reviewed the current literature, we found that there is not
enough research on the effects of anesthesia applications
on dynamic thiol/disulfide homeostatic status in COPD

patients.

In this study, dynamic thiol/disulfide homeostatic re-
sponses of general and spinal anesthesia methods in COPD
patients under surgical stress were evaluated.

MATERIALS and METHODS

Study Design and Ethical Considerations

This prospective observational study was approved by Ahi
Evran University Faculty of Medicine Clinical Research
Ethics Committee (date 10.10.2017 and number 2017-
15/174). The study was organized in accordance with the
principles set out in the Declaration of Helsinki.

Patients, Inclusion and Exclusion Criteria

The study was conducted at Kirsehir Ahi Evran University
Training and Research Hospital between January 2018 and
December 2018.

Patients scheduled for elective unilateral inguinal hernia
surgery were evaluated according to the Global Initiative
for Chronic Obstructive Lung Disease (GOLD) program's
Global Strategy for the Diagnosis, Management, and Pre-
vention of Chronic Obstructive Pulmonary Disease 2017
Report. Patients defined as GOLD 2, with airflow obstruc-
tion (50% < FEV1 < 79%) and a forced expiratory volume
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in 1. second to forced vital capacity ratio (FEV1/FVC) <

0.7, were accepted for the study.®

The research involved individuals aged 18 or above, diag-
nosed with COPD, and possessing an ASA (American So-
ciety of Anesthesiologists) physical status classification of
11. Patients who stopped smoking and alcohol at least 2
years before participating in the study were accepted.

The study excluded participants who were set to undergo
bilateral inguinal hernia surgery, individuals taking multi-
vitamins, those with inflammatory conditions, cancer di-
agnoses, established cardiovascular issues, cerebrovascu-
lar disorders, kidney or liver ailments, metabolic or endo-
crine disorders, current smokers and alcohol users, patients
with a body mass index (BMI) exceeding 35. Additionally,
patients with other lung diseases apart from COPD (e.g.,
tuberculosis, bronchiectasis) were also excluded from the
study.

Determining Sample Size

After the preliminary study, Priori power analysis was
used to determine the sample size. In the power analysis,
with 0=0.05 and Power (1-f)=0.80, the total sample size
was calculated as 52 for the independent t-test and 34 for
the paired t-test. Following the conclusion of the research,
a post hoc power analysis was performed to assess the
statistical power of the study findings. According to the
results of the power analysis, 52 subjects were used in the
study.

Procedure

Prior to the surgery, all patients underwent monitoring
using  non-invasive  blood  pressure  (NIBP),
electrocardiography (EKG) and peripheral oxygen
saturation (SpO2). Patients were subjected to intravenous
catheterization using an 18-G catheter, and intravenous
infusion of 10 ml/kg 0.9% NaCl was initiated. The type of
anesthesia was determined by the anesthetists who were
not included in the study, depending on whether the
patients accepted spinal anesthesia or not.

The study population consisted of 52 patients who were
categorized into two groups based on the administered

anesthesia technique: Group GA (General anesthesia,
n=26) and Group SA (Spinal anesthesia, n=26).

General Anesthesia Application

After monitoring the patients in the general anesthesia
group, venous blood samples were taken 5 minutes before
preoxygenation and at the postoperative 24th hour. Fol-
lowing preoxygenation at a rate of 4 L/min for 2 minutes,
the anesthesia induction was carried out using propofol (2
mg/kg), fentanyl citrate (2 pg/kg), and rocuronium bro-
mide (0.6 mg/kg). The patients were intubated after 2 mi-
nutes of ventilation with 100% O.. Anesthesia was main-
tained with 4L/min flow (50% O: + 50% dry air) and 2%
sevoflurane. For postoperative analgesia, a combination of
tramadol hydrochloride (1 mg/kg) and paracetamol (1 g
vial) infusion solution was administered. For decurariza-
tion, neostigmine methylsulfate (0.04 mg/kg) + atropine
sulfate (0.5 mg) were given.

Spinal Anesthesia Application

After monitoring, venous blood samples were collected
from patients in the spinal anesthesia group both before the
spinal procedure and at the 24-hour mark postoperatively.
With the patient in a seated position, the intrathecal space
between the L4-L5 vertebrae was accessed using a 26-
gauge atraumatic spinal needle (Atraucan; Braun, Ger-
many). A single dose of 0.5% hyperbaric bupivacaine hy-
drochloride (10 mg) was injected. The patient was posi-
tioned lying on their back, and the extent of sensory block
was assessed through the Pinprick test. The surgical pro-
cedure was initiated upon achieving the T10 dermatome
level with the spinal block.

Thiol/Disulfide Laboratory Examination

Two venous blood samples taken preoperatively and
postoperatively were collected in gel serum tubes. The
tubes were placed in a centrifuge and spun at 1500xg for
10 minutes. The resulting supernatant serum was then pre-
served at -80°C until the point of analysis for thiol-disul-
fide parameters. Using the technique outlined by Erel and
Neselioglu, the status of thiol-disulfide homeostasis was
examined via a commercial kit (Rel Assay Diagnostics,
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Gaziantep, Tirkiye) on the Cobas 501 autoanalyzer
(Roche Diagnostics, Germany).?? Calculations were
performed to determine dynamic parameters related to
thiol/disulfide  homeostasis, including ratios of
disulfide/native thiol (%), native thiol/total thiol (%) and
disulfide/total thiol (%). The recorded data encompassed
the age, body mass index (BMI), anesthesia method, and
dynamic thiol/disulfide homeostasis parameters of patients
diagnosed with COPD who had undergone inguinal hernia

surgery.
Statistical Analysis

In this study, primarily, the dynamic thiol/disulfide home-
ostasis parameters of both the GA and SA groups were
evaluated before and after surgical stress. Secondarily, the
thiol/disulfide homeostasis statuses between the GA and
SA groups were compared.

For this purpose, the data for native thiol (umol/L), total
thiol (umol/L), disulfide (umol/L), disulfide/native thiol
(%), native thiol/total thiol (%) and disulfide/total thiol
(%) were determined. The statistical analysis of the study
was conducted using the Statistical Package for Social Sci-
ences version 21.0 software for Windows (IBM SPSS Sta-
tistics for Windows, Version 21.0. Armonk, NY: IBM
Corp., USA) and power analyses were performed using G-

Power 3.1.9.4. The normal distribution assumption for qu-
antitative variables was assessed via the Shapiro-Wilk test.
It was determined that the data was normally distributed.
The descriptive statistics of the variables were presented
as Mean + Standard deviation. In all statistical assess-
ments, results with a p-value lower than 0.05 were consi-

dered to indicate statistical significance.

Dependent variable comparisons were conducted using the
paired sample T-test, while intergroup comparisons were
executed through the utilization of Student’s T-test.

RESULTS

A total of 64 patients who underwent inguinal hernia sur-
gery within the specified date range were examined. Fol-
lowing the pre-test results, the data of a total of 52 male
patients (GA (n=26) and SA (n=26)) were evaluated sta-
tistically.

The mean age was 63.32+9.78 in group GA and
60.58+8.92 in group SA. In group GA, the average BMI
was 25.88+2.83, while in group SA, it was 26.25+2.08.
Age and BMI exhibited resemblances across the groups.
Explanatory statistics and analysis results of the variables
that we evaluated the thiol/disulfide balance before and af-
ter anesthesia in group GA and group SA are given in
Table 1.

Table 1. The effects of general anesthesia (Group GA) and spinal anesthesia (Group SA) applications on dynamic thiol/disulfide balance before

and after surgical stress.

Variables Group preoperative postopoperative pa

Total thiol GA 340.73F47.97 324.95F62.93 0.276
SA 343.74¥57.29 317.66+50.44 0.003*

pb 0.840 0.649

Native thiol GA 305.47+43.22 290.98+57.64 0.268
SA 307.34+57.54 286.59+49.83 0.012*

pb 0.897 0.772

Disiilfid GA 17.62F8.13 16.98F4.61 0.731
SA 18.20%6.63 15.53F4.95 0.066

pb 0.784 0.284

Disiilfid/Total thiol GA 5.11F2.14 5.26F1.15 0.752
SA 5.46+2.57 5.01F1.96 0.318

pb 0.602 0.575

Disiilfid/Native thiol GA 5.81F2.76 5.92F1.49 0.865
SA 6.34+3.66 5.66F2.60 0.273

pb 0.564 0.677

Native thiol/Total thiol GA 89.76F4.28 89.47F2.32 0.758
SA 89.046+5.15 89.99F3.90 0.296

pb 0.589 0.565

The data is presented as mean+SD.
2 Paired Sample T-test was used to compare dependent variables
b Student T test was used for comparisons between group
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According to Table 1, initially, each group was evaluated
both before and after anesthesia. In both the GA group and
the SA group, a reduction was observed in the total thiol,
native thiol, and disulfide values after anesthesia compared
to before anesthesia. However, this decrease was statisti-
cally significant only in Group SA, with post-anesthesia
total thiol (p=0.003) and native thiol (p=0.012) values be-
ing significantly different from their pre-anesthesia values.
The changes in other variables were not statistically signi-
ficant. In comparisons between Group GA and Group SA,
there were no significant differences detected in relation to
thiol/disulfide variables, both prior to and post anesthesia.

After the completion of the research, power analysis was
conducted using Post-Hoc power. The lowest power value
for Independent t-test results was 0.79, and the lowest
power value for paired t-test results was found to be 0.85.
These power values show that the study results are reliable
and robust results.

DISCUSSION

This study was conducted with the objective of exploring
the connection between the anesthesia approach and the
dynamic thiol/disulfide equilibrium among COPD patients
undergoing surgical stress. We observed similar levels of
OS in patients received general anesthesia and spinal
anesthesia. The findings of our study specifically
conducted on COPD patients address the existing gap in
the literature on this topic.

The effects of anesthesia methods during the perioperative
period have frequently been compared in the literature.
Rodgers et al.®® evaluated 141 prospective randomized
studies comparing neuraxial anesthesia with general
anesthesia in the general patient population. According to
this review, patients receiving neuraxial anesthesia
experience reduced mortality, decreased postoperative
pulmonary and cardiac complications, lower incidence of
renal failure, and decreased occurrence of deep vein
thrombosis. Hausman et al.?* reported that patients with
COPD undergoing surgical operations carry an increased
risk of postoperative complications. The authors have
demonstrated that the choice of regional anesthesia in
COPD patients is associated with lower morbidity,

postoperative  pneumonia,  prolonged  mechanical

ventilator requirement, and unplanned postoperative
intubation. Avoiding general anesthesia in patients with
COPD is considered to potentially provide benefits.
Therefore, traditionally, if the patient accepts regional
intervention and there is no contraindication for the
procedure, regional anesthesia is preferred. In surgical
patients with COPD, it is necessary to elucidate the critical
importance of adding OS changes due to anesthesia
application onto the existing chronic OS in this preference.
In our study, we compared OS levels in COPD patients
who underwent surgical procedures according to different
anesthesia methods. However, we found that patients who
underwent general anesthesia and those who underwent
spinal anesthesia had similar OS levels. The findings of
our study do not support the advantages of preoperative
and postoperative spinal anesthesia in this patient group as
observed in other studies.

There are studies comparing OS levels using different
methods. For example, Aremu et al.? evaluated the OS
levels of general and spinal anesthesia in orthopedic
surgery patients as biomarkers (malondialdehyde,
glutathione, catalase and nitrile). The authors have
reported that anesthesia could lead to different effects on
OS and inflammatory cytokines in patients undergoing

surgery.

Thiol/disulfide hemostasis studies investigating the rela-
tionship between anesthesia methods and surgical stress
and OS are generally performed on the patient population
without COPD. In one of these studies, a comparison was
made between spinal anesthesia and general anesthesia in
laparoscopic gynecological surgery. Similar to our study,
no difference was found in the evaluation of total oxidant,
antioxidant levels and OS index.%

In another study, the effects of sevoflurane and desflurane
anesthesia during laparoscopic cholecystectomy on lipid
peroxidation were compared in a non-COPD npatient
group. It was determined that plasma malondialdehyde
and superoxide dismutase concentrations increased more
with desflurane administration compared to sevoflurane.?’”
We also administered sevoflurane during general anesthe-
sia. There was no statistically notable alteration detected
in the thiol/disulfide balance prior to and subsequent to an-
esthesia within the GA group. In the study by Kulacoglu et
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al.,?® the effects of local, spinal, and general anesthesia
types on inflammatory response and OS in Lichtenstein
hernia repair were compared in the general population.
The total antioxidant status showed slight changes across
the three anesthesia types. According to the findings of this
study, local and spinal anesthesia methods are suggested
as better alternatives in terms of OS compared to general
anesthesia.?® On the other hand, our study has shown
similar results regarding the effects of general and spinal
anesthesia on dynamic thiol/disulfide homeostasis in
COPD patients under surgical stress.

Limitations

This study has some limitations. The study included
COPD patients with moderate airflow obstruction (50% <
FEV1 < 79%) and FEV1/FVC < 0.7. It does not reflect
patients with more severe COPD clinic. Severe COPD pa-
tients often have secondary comorbidities. Regional anes-
thesia is applied in this patient group to minimize the risk
of perioperative complications. In order to reach a general
conclusion about patients with COPD, a larger sample size
including different surgical procedures is needed. Addi-
tionally, our study population included COPD patients
who were ex-smokers. Patients who stopped smoking and
alcohol at least 2 years before participating in the study
were accepted.?®% It is a scientific fact that there is a pro-
cess in which the effects of smoking on oxidative stress
will be seen, even if the COPD patient is an ex-smoker.
Therefore, it is important to clarify the oxidative stress sta-
tus in the COPD group that has never actively smoked.

In conclusion, the OS levels of COPD patients who under-
went inguinal hernia surgery were similar for both general
anesthesia and spinal anesthesia applications. Based on
these findings, considering the OS responses, it can be ob-
served that both anesthesia methods can be applied in pa-
tients with mild to moderate COPD, provided there are no
other contraindications.
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Obeziteyle iliskili Giincel Peptitlere Yeni Yaklasimlar

Siimeyye KOC* Levent SARIYILDIZ? Esma MENEVSE!

(07

Ozellikle cocukluk ve addlesan zamanlarinda gelisen obezite, her yasta Snemli bir saghk sorunu olarak karsimiza ¢ikmaktadir. Hipotal-
amusu viicudun enerji depolar1 hakkinda uyaran hormonlar, yemek yemeyi engelleyip viicut agirligimn belli fizyolojik sinirlar igeris-
inde kalmasini saglamaktadirlar. Obezite ve obeziteyle iliskili olan hormonlarin arastirilmasi bu kapsamda ¢ok onemlidir. Obezite ile
iliskili hormonlarmn giiniimiize kadar tespit edilmis olan fonksiyonlarmnn, daha ileri caligmalara rehberlik edebilecegini diigiinmekteyiz.
Bu derlemede obeziteyle iliskili hormonlar ve onlarin etki mekanizmalarina deginilmistir.

Anahtar Kelimeler: ghrelin; irisin; leptin; nesfatin-1; noropeptid-y; oreksin
ABSTRACT

Obesity, which develops especially in childhood and adolescence, is an important health problem at all ages. Hormones that stimulate
the hypothalamus about the body's energy stores prevent eating and keep body weight within certain physiological limits. Investigating
obesity and the hormones associated with obesity is very important in this context. We believe that the functions of obesity-associated
hormones that have been identified to date can guide further studies. In this review, obesity-related hormones and their mechanisms
of action are discussed.
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OBESITY

Obesity is a chronic condition which may lead to physical,
psychological, social, and economic problems caused by
the excess of energy received with nutrients over the en-
ergy expended.! Obesity has recently started to be a com-
mon health problem in all societies and has shown a rapid
increase in all age periods, starting from childhood and ad-
olescence in many countries.? On the other hand, body fat
mass, which is the increase of body weight above the de-
sired level regarding height as a result of an excessive in-
crease in the ratio of desired mass, is closely related to ad-
ipose tissue. It is well known that another factor that at-
tracts attention in the progress of the obesity is dependent
on the way of nutrition in the first years of the life of peo-
ple. In a study conducted on breastfed and non-breastfed
children, the rate of obesity was found to be lower in bre-

astfed children. In addition, this study emphasized that the

Table 1. Some known orexigenic and anorexigenic peptides.®

duration of breastfeeding, the type and number of comple-
mentary foods, and the time of onset affect the occurrence
of obesity.3 Obesity, which is an epidemic problem, di-
rectly affects the development of many chronic diseases.
Also obesity is directly related with the diseases e.g., type
2 DM hypertension, coronary heart, metabolic diseases,
respiratory system diseases and cancer.*

When we analyze the biochemistry of nutrition, the first
definitions that come to mind are peptides that regulate
food intake. According to their origin, these peptides are
classified as peptides produced in the CNS and peripheral
peptides produced in the digestive tract. According to their
effects on nutritional behavior, they are grouped as orexi-
genic and anorexigenic peptides. Orexigenic peptides
stimulate food intake by initiating the feeling of hunger,
while anorexigenics are peptides that stop food intake by

creating a feeling of satiety (table 1).°

OREXIGENIC PEPTIDES

ANOREXIGENIC PEPTIDES

Ghrelin

Noropeptit y (NPY)

Arcuate-associated peptide (AGRP)
Melanin concentrating hormone (MCH)
Orexin

Galanin

Opioids

Nitric oxide "

Kannabioits *

Leptin

Insulin

Glucagon-like peptide-1 (GLP-1)

Cholecystokinin (CCK)

Cocaine amphetamine regulatory transcript (CART)
a-Melanocyte stimulating hormone (a - MSH)
Serotonin

Corticotropin-releasing factor (CRF)

Nesfatin- 1

Bombesin

* A peptide is an element that is not in the structure.

HORMONES INVOLVED IN OBESITY

LEPTIN

Leptin discovered in 1994 is an important appetite-regu-
lating hormone with a molecular weight 16 kDa and a sin-
gle-chain polypeptide structure encoded by the LEP (OB)
gene located on the long part of the chromosome
(7g31)which is a protein product with 167 amino acids.

Leptin is formed by white/brown adipose tissue, the pla-
centa, stomach, mammary gland, ovarian follicles, heart,
bone/cartilage tissue, some fetal organs, and the brain.
Leptin reduces the intake of nutrients and increases the
metabolic rate. It is believed that leptin shows this effect
via inhibiting the synthesis of NPY, AgRP (Agouti-related
peptide) and MSH which are released from the arcuate nu-
cleus (Bound leptin reflects the energy state at rest, and
free leptin reflects the body fat mass (figure1-2).5
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Figure 1. The physiological mechanism of leptin action.

Figure 2. Leptin signaling pathway overview.

The expression of proopiomelanocortin (POMC) is in-
duced in hypothalamic leptin, and AgRP and NPY are in-
hibited. Thus, these changes increase releasing of gonado-
tropin-releasing hormones (GnRH), thyrotropin (TRH).
Leptin reduces the release of ACTH, and CRH, and inhib-

its insulin secretion from pancreatic B-cells.®

Leptin crosses the blood-brain barrier with a special active
transport system. In an obese person, leptin levels in the

cerebrospinal fluid are less high than their circulating
amount.” In addition, in the absence of leptin or mild leptin
fluctuations, the arcuate nucleus, paraventricular nucleus,
lateral and dorsomedial hypothalamic neuronal connec-
tions of the hypothalamus are inhibited. Therefore, it
causes metabolic complications and leads to obesity. There
are findings that obesity caused by leptin deficiency in hu-
mans, decreased the number of circulating CD4™ T cells,
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impaired T cell receptor immunity, and the release of cy-

tokine can be adjusted by recombinant leptin applications.®
GHRELIN

Ghrelin was extracted from the stomach by Kojima and
colleagues in 1999. It is a hormone containing 28 amino
acids in structure and has been identified as an endogenous
ligand of the type 1a receptor. It forms the active form of
ghrelin, that also provides the release of growth hormone
by binding an n-octenyl group fatty acid to serine which is
the 3rd amino acid of ghrelin. This form is called active or
acyl ghrelin.®

Ghrelin shows its effect by binding to GHS-R type 1a. By
binding to the receptor, it induces the secretion of growth
hormone-releasing hormone (GHRH) in the hypothala-

mus.10

Anorexigenic activation of ghrelin is regulated by neurons
that engage specific receptors in the hypothalamus.
Ghrelinis a regulator that has very different effects on me-
tabolism. Ghrelin is found in hypothalamic neurons that
regulate satiety and food intake. At the same time, ghrelin
receptors are also present in other neurons that contribute
to eating behavior in brain regions. While this increases
ghrelin levels, it causes a decrease in leptin levels. This
state can result in obesity. NPY gene expressions stimu-
lated and increased by ghrelin eliminate the decreases in
food intake induced by leptin. On the contrary, inhibition
of NPY gene expressions causes suppression of food in-
take mediated by leptin and is the main mechanism. Am-
phetamine (AMPH), is used for the treatment of obesity,
was determined to be used in obese individuals for appetite

suppression.**

NEUROPEPTIDE Y, PEPTIDE YY AND PANCREA-
TIC POLYPEPTIDE (PP)

Neuropeptide Y (NPY), peptide YY (PYY), pancreatic
polypeptide (PP) and peptide Y (PY) polypeptides are
members of the Neuropeptide Y peptide family. Among
them, NPY is a peptide with 36 amino acids, which is
widely found in the central and peripheral nervous system
along with AgRP. NPY is found mostly in the sympathetic
nerves, and fewer in parasympathetic nerves. NPY blood

flow rate as well as metabolic rate decreases in brown ad-
ipose tissue. The Y5 receptor, one of the five G-protein re-
ceptors of neuropeptide Y, appears to be definitively re-

sponsible for regulating food intake.®

NPY influences adipose tissue apart from the effect of hy-
pothalamic NPY on food intake,.Central NPY injection
causes an increase in adipose tissue by increasing the level
of plasma corticosterone and insulin.? The level of both
insulin and leptin increases with an increase in adipose tis-
sue. The synthesis and activity of NPY are inhibited. Thus,
nutrient intake is reduced. Conversely, with food re-
striction (for example, when insulin or leptin levels are too
low in the fasting state), the level of NPY increases. As a
result, an increase in food intake occurs. The physiological
role of NPY in nutrition, which is the most important ef-
fect, has not been fully determined due to the complexity
of the common effects of NPY on the hypothalamus. When
this receptor is precisely determined, it will be quite im-
portant in the cure of obesity. The synthesis of PYY and
PP is carried out only by endocrine cells in the digestive
tract. NPY in the intestinal-brain and brain—intestinal axis
also existed. NPY and PYY alter digestive system motility
and entry to the brain through inhibition of electrolyte se-
cretion. PYY is also affected by the gut microbiota. NPY
have a pro-inflammatory effect by stimulating Y1 recep-
tors. PP and PYY send signals to the brain. They reduce
appetite, anxiety and depression in this way. The infor-
mation given above shows that NPY, PYY and PP have a
significant role of the NPY-Y receptor system at various
grade of the intestinal-brain axis as both neural and endo-

crine messengers.

PYY in the intestine is produced by endocrine L cells.
These cells are abundant in the lower gastrointestinal
tract.* PYY L cells contain glicentin, glucagon-like pep-
tide-1 and glucagon-like peptide-2, a proglucagon-derived
peptide. It is thought that L cells containing PYYY are im-
portant chemo sensors in the intestine.®

The function of NPY, PYY and PP is associated with the
expression of different Y receptor subtypes. After eating,
PP is released from the pancreas and exerts its tue via the
Y4 and Y5 receptors. This mechanism of action affecting
the vagus nerve prevents gastric emptying. The decrease
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in appetite through vagal signaling is caused by this ef-
fect.!” PP also has an inhibitory role on intestinal motor
activity and peristalsis. This newly discovered role in glu-
cose homeostasis makes PYY an important one for the

treatment of diabetes and obesity.3

NESFATIN-1

Nesfatin-1, first discovered by Shimizu et al.'8 in 2006, is
a neurohormone or satiety molecule derived from the nu-
cleobindin 2 [nucleobindin 2 (NUCB2)] protein that is ex-
pressed in humans and rats, especially in the hypothala-
mus, adipose tissue, pancreas, gastric mucosa, and brain.
Nesfatin-1, which is newly discovered and identified as
one of the anorexigenic peptides, affects the centers of the
brain by targeting the arcuate nucleus where the hunger
and satiety regions are located in the hypothalamus or by
reaching the tractus solitarius nucleus in the brainstem and

crossing the blood-brain barrier with a neural network in-
teraction.'® Nesfatin-1 is a receptor-sensitive amino-termi-
nal fragment activated by a peroxisome proliferator con-
sisting of 82 amino acids (MW 9.7 kDa). As a result of the
translation of NUCB2, a protein consisting of 396 amino
acids is released. NUCB2, which can be divided post-
translationally by the pro-hormone converting enzyme, ul-
timately forms three different peptide products (segments).
These segments are N-terminal nesfatin-1 (amino acid 1-
82), nesfatin-2 (amino acid 85-163) and C-terminal
nesfatin-3 (amino acid 166-396).1° It is synthesized from
nucleobindin 2 (NUCB2), known as the satiety peptide.
Besides the effects of nesfatin-1 in the nervous system, it
also has roles on the appetite mechanism and nutritional
status.'® Nesfatin-1 is closely related to diabetes, obesity.
It is also associated with anorexia nervosa, psychiatric dis-
orders and neurogenic diseases (figure3).2°

Reduced body weight

Leptin receptor
independently

Increased insulin
secretion

Activated B-islet
L-type Ca2+ channels

Nesfatin-1

-

Glutamate/GABA
independently

Increased epileptic activity |

Increased
Nesfatin-1 Level

Centraland
peripheral conditions

|

sti

Mechanism is

Il unknown

Hypertention

Anxiety

Figure 3. Common clinical state of Nesfatin-1.

In a study, it was reported that nesfatin-1 and NUCB2 lev-
els increased 2 hours after feeding in 48 hours of fasting of
rats.? This shows that nesfatin-1 plays a role in the regu-
lation of energy balance, especially after eating. Nesfatin-
1 is effective in the physiological control of nutrition. By
suppressing the peristalsis of the digestive system, it re-
duces food intake. It plays a role in controlling body
weight.® Chronic infusion of Nesfatin-1 is reported to
steadily inhibit body weight gain and reduce white adipose

tissue.'® In another rat study, nesfatin-1 decrease food in-
take, feeding frequency on a dose-dependent basis (0.3
nmol).? All the data obtained show that Nesfatin-1 is an
anorexigenic signaling agent. It has been found that serum
nesfatin-1 is less in obese individuals. In a study which is
performed on polycystic ovary syndrome (PCOS) women
(n=55) showed that serum nesfatin -1 levels are negatively
related with body mass index (BMI) Besides, congenital

nesfatin-1 enzyme deficiency is associated with obesity.??
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OREXIN

Orexin A contains 33 amino acids, while orexin B contains
28 amino acids. The similarity of amino acid sequence of
orexin B is to 46% of orexin A.2® Although the pharmaco-
dynamics effects of orexin A and orexin B are relatively
similar, their pharmacokinetic properties differ. Orexin A,
due to its high lipophilic property, quickly enters the brain
by passive diffusion. Orexin B, on the other hand, cannot
enter the brain due to its low lipophilic property and is rap-
idly metabolized in the blood.?* Nakabayashi et al.®
showed that mRNA expression for pre-pro-orexin has
been identified in kidney, adrenal gland, pancreas, pla-
centa, stomach, ileum, colon and colorectal epithelial cells.
This result shows that the production of orexin A also oc-
curs in human peripheral tissues. Orexins are in the endo-
crine cells of the pancreas, but its functional significance
has not been clearly defined.It has been suggested that
orexin-A stimulates glucose uptake in adipocytes, in-
creases lipogenesis by inhibiting hormone-sensitive lipase,
and in addition to these effects, it inhibits the activation of
peroxisome proliferator activated receptor gamma
(PPARY), which controls immune and inflammatory re-
sponses.? In addition to their triggering effects on food in-
take, orexins have been found to be involved in various
hypothalamic control mechanisms with their effects on the
continuation of wakefulness, neuroendocrine, cardiovas-
cular and cognitive functions. Orexins synthesized by neu-
rons located in the hypothalamus have been reported to ex-
ert neuroendocrine effects both in the hypothalamus and
on the pituitary gland.?

It is stated that the role of orexin in energy balance is real-
ized by inhibiting anorexinergic arcuate neurons and acti-
vating orexinergic arcuate neurons in contrast.? In a con-
ducted study, there is no clear knowledge about whether
orexin causes hyperphagia by directly affecting the sys-
tems in the appetite regulation or by affecting other neuro-
peptides. Some experts note that orexins do not cause obe-
sity, despite the effect of increasing food intake. The rea-
son for this state, orexins also increase metabolic rate. In a

study, it postulated that orexin neurons inhibit leptin recep-
tors, while leptin given to rats reduces the level of hypo-
thalamic orexin A and reduces the activity of orexin neu-
rons.? The results of studies show that orexin-A can act as
a hormone-like substance. It does this by regulating the ef-
fects of insulin on food and glucose. Besides, there is evi-
dence that orexin-A and leptin play a regulatory role in ro-
dent’s feeding behavior. Chronic intraperitoneal leptin ad-
ministration has a weight loss effect.At the same time, a
significant decrease in the orexin-A mRNA levels of the
hypothalamus also occurs with this application.?

IRISIN

Irisin, was identified by Pontus et al.®?in 2012, is a peptide
protein consisting of 112 amino acids. Irisin is a myokine
which is the proteolytic product of fibronectin type 111 do-
main 5 (FNDC5), a membrane protein in muscles.®! It ca-
uses an increase in brown adipose tissue. Thus, it causes
an increase in energy consumption. It also mediates the po-
sitive effects of exercise on metabolism.?° It is produced in
skeletal muscle and adipose tissue, heart tissue, intracra-
nial arteries, kidney, myelin sheath, neural cells, ovaries,
Purkinje cells, rectum, salivary glands, sweat glands,
stomach, testes, and tongue tissues.?

Peroxisome proliferators are stimulated because of exer-
cise, which leads to energy expenditure. This causes the
activation of the receptor gamma (PPARy) and PGC1-A.
This activation causes an increase in the expression of the
FNDCS gene. PGC1-a controls the mitochondrial biogen-
esis and oxidative energy metabolism of many cells as an
intermediary. FNDCS is synthesized and secreted from the
muscle tissue via PGC1-a, and it regulates the gene ex-
pression of brown adipose tissue mitochondrial protein 1
(UCP1), cytochrome c oxidase 7a (COX7a) and otopetrin
1 (OTOP1). 20 nm FNDC5 added to the adipose tissue cul-
ture medium increased UCP1 expression by about 7 ratios.
Increased expression of UCP1 inhibits ATP synthesis. It
leads to the formation of heat. It causes energy expendi-
ture. FNDC5 regulates thermogenesis in brown adipose
tissue (figure 4).2°
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Figure 4. Exercise-induced browning of adipose tissue with irisin and PGC-1a.
Irisin which is firstly investigated in skeletal muscle, is mined that the level of irisin increased in response to de-
synthesized, and secreted in many tissues. Even though creased body mass (figure 4).3'Again, a lower irisin level
there are contrary results in the studies, it is stated that in the elderly obese group is associated with age-related
irisin has many physiological properties in such as weight decreased muscle function. In obesity, the synthesis of cir-
loss, decreasing in insulin resistance, is related with obe- culating irisin levels increases as a regulatory response to
sity, glucose regulation, and effects on lipid metabolism.3! the metabolic disorders such as low insulin levels and in-
Although irisin is prominent with its myokine identity se- sulin resistance. The high level of irisin in obesity may
creted from muscle, it is an adipokine due to its secretion benefit as a predictive factor in use for early diagnosis and
from adipose tissue. When the effect of circulating irisin treatment. Physical activity, which is very important in
levels was examined, the secretion from white adipose tis- controlling metabolic problems such as obesity, Type 2
sue was at a lower level than that secreted from muscle.33 DM, cardiovascular diseases, is also associated with the

hormone irisin that increases because of muscle contrac-

Despite studies showing that irisin levels decrease when tion. In relation to the exercise performed, the levels of iris

adipose tissue increases, the level of circulating irisin in- in the tissues vary.* In studies with long-term exercise

creases when waist circumference and waist/hip ratio and plans, an increase in blood irisin levels is increases imme-

leptin levels increase. Individuals with the normal range of diately after daily training, while a slowly decreases is ob-

BMI is and without any metabolic disorders, the majority served after 30 minutes. There is no difference in circulat-

of circulating irisin levels are secreted from muscle cells, ing irisin levels after the end of the planned exercise study.

while in obese individuals the amount of irisin is secreted Therefore, it can be concluded the acute effective elevation

because of an increase in body fat mass is excessive in ad- of the blood irisin level during exercises is due to the fact

ipose tissue.®® It is believed that significantly reducing of homeostatic regulation of ATP and followed by a de-

irisin levels in the blood and FNDC5 gene expression in crease in basal concentrations.®

obese people who have lost body weight by bariatric sur-

gery method supports that mechanisms for reducing high It is believed that irisin has an important role in decrease
irisin levels in obese people may be a therapeutic ap- the amount of fat in the body, since it is a thermogenic
proach. But in a study that clarified the insulin level after agent.® In previous research, irisin levels were found to be
bariatric surgery in obese individuals, it was also deter- 353.1+18.6 ng/mL in obese individuals and 198.4+7.8

ng/mL in controls. Irisin were measured as 353.1+18.6
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ng/mL in men and 267.6+12 ng/mL in women. This study
shows that irisin levels are higher in men in relation to gen-
der.% Circulating irisin increases in obesity as a compen-
satory response to hyperglycemia. at the same time, it has
been suggested that the sensitivity of the iris to insulin and
leptin decreases.®

An association between plasma iris concentrations of the
obese and diabetic group and body mass index, age and
different biochemical parameters could not be determined.
Also, when all Type 2 diabetes patients were grouped sep-
arately, it was found that there was an association between
circulating irisin levels and both HbAlc and urea.®

AMYLIN

Amylin is a polypeptide consisting of 37 Amino acids. In
case of satiety, insulin is secreted from the B cells of the
pancreas as a signal of satiety. It exerts its effect by acting
on cortical homeostatic and hedonic brain regions. It pro-
longs the emptying process of the stomach and suppresses
the secretion of glucagon. It plays a primary role in regu-
lating glucose levels after childbirth by creating an anorec-
tic signal. Therefore, synthetic amylin analogues can take
part in the treatment process of obese individuals as anti-
obesity drugs.®

Amylin plays an important role in regulating post-meal sa-
tiety. It activates proopiomelanocortin neurons through
amylin kinase signaling. This pathway is regulated by
extracellular signaling. This arrangement is made indepen-
dently of leptin.“® It seems that amylin will be very useful
for losing weight and regulating glucose levels. Due to the
short duration of action of amylin and its tendency to self-
cluster, it makes it difficult to show the above-mentioned
effects for a long time.*

The use of analogues of amylin in the treatment of obesity
seems to be a reliable option that increases the likelihood
of obtaining results. It is stated that administration of am-
ylin analogues in combination with GLP-1 (glucagon such
as peptide-1) agonists for more weight loss is more bene-
ficial compared to monotherapy. For these therapeutic
agents to be used effectively in the treatment of obesity,
conducting studies in which more examples are included
is important in terms of effectiveness and reliability.*?

OBESTATIN

Injection of a newly discovered hormone, obestatin, pro-
longs the residence time of food in the stomach. It is re-
vealed in new studies that the feeding and contraction
stimuli of the ghrelin hormone on the jejunal muscles are
reduced by obestatin.*® It is stated that obestatin prevents
thirst, strengthens memory and affects sleep. In addition, it
is stated that it positively affects cell proliferation, release
of pancreatic enzymes, survival, and inhibits the stimula-

tion of insulin release by glucose.*

In a study conducted on rats that underwent gastrectomy,
it was found that obestatin and ghrelin levels decreased by
50-80%.“° Anorexigenic effects have been found to occur
in rats after the first peripheral or intracerebroventricular
injection of obestatin.***6 In some recent studies, it is
stated that Obestatin has no inhibitory effect on food intake
and weight gain.*” Lagaud et al.*6 demonstrated the effects
of obestatin on the diet of rats at different dose ranges.
Treatment with obestatin for a period of 7 days was found

to suppress food intake and weight gain in rodents.“
PREPTIN

Isolated from the beta cells of the rat Pancreas in 2001, the
amount of preptin in circulation is halved in less than five
minutes. An increase or decrease in its level is closely re-
lated to insulin levels in humans. Preptin-stimulated Insu-
lin secretion has been found to be at a similar level to
glibenclamide in mice.*

It is revealed in the above study that preptin and amylin are
produced at the same time by the beta cells of the pancreas.
Infusion of preptin into isolated and perfused rat pancreas
increases glucose-mediated insulin secretion by 30% in the
second phase. It is reported that antipreptin immunoglobu-
lin infusion reduces first phase secretion by 29% and sec-
ond phase secretion by 26%.5° Preptin levels were found to
be higher in patients with diabetes mellitus than in healthy
individuals. In addition, a positive correlation was ob-
served between diastolic blood pressure, triglyceride, total
cholesterol, HbAlc and HOMA-IR index and plasma

preptin concentrations.*®
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In a study, preptin levels in serum and fetal cord blood of
31 pregnant women of the same age with and without ges-
tational diabetes were investigated. Preptin levels were
found to be higher in the maternal serum and fetal cord
blood of the diabetic group. A positive correlation was
found between preptin levels and maternal age, fasting in-
sulin level, blood glucose level in the first hour after sugar
loading, and fetal cord preptin.>®

Conclusion

As a result of a study conducted on obese individuals who
received nutrition and exercise training, it was found that
irisin levels did not change, but there was a moderate cor-
relation between plasma irisin levels and HOMA-IR lev-
els. In this way, it was determined that adiponectin showed
anti-obesity property.

Hormones that inform the hypothalamus about the body's
energy stores prevent eating and ensure that body weight
remains within certain physiological limits. It is very cru-
cial to clarify obesity, which has emerged as an increasing
health problem in recent years, and hormones related to
obesity. In this context, we conclude that the functions of
obesity-related hormones mentioned above will guide fur-
ther studies.
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Hipofiz Adenomu Olan Bir Hastada Sertralin Kullammmina Bagh Prolaktin
Yiiksekligi: Bir Olgu Sunumu
Prolactin Elevation Due to Sertraline Use in a Patient with Pituitary Adenoma: A Case

Report
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Antipsikotikler psikiyatri ilag gruplari arasinda en sik prolaktinemiye yol agan ilag grubudur. Prolaktin yiiksekligi genellik le antipsi-
kotiklere bagli bir yan etki olarak diisiiniilmektedir. Ancak klinikte antidepresan kullanimima bagli prolaktin yiiksekligi de gozlenmek -
tedir. Tlaglarin sebep oldugu prolaktin yiiksekligini belirlemek ve tedavi segeneklerini gézden gegirmek énemlidir. Olgumuzda hipofiz
adenomu olan bir hastada sertralin kullanimi1 sonrasinda prolaktin yiiksekligi bildirilmistir. Hastanin adenomu olmasina ragmen pro-
laktin yiiksekliginin nedeni sertralin kullanimi olarak gériilmistiir. Prolaktin yiiksekligi ile bagvuran bir hastada kullandig ilaglar ve
prolaktin diizeyine olan etkisi ilk degerlendirilmesi gereken konulardan biridir.

Anahtar Kelimeler: galaktore; prolaktinemi; yan etki
ABSTRACT

Antipsychotics are the drugs that most frequently cause prolactinemia among the psychiatric drug groups. When prolactin eleva tion
is mentioned, it is generally considered as a side effect related to antipsychotics. However, prolactin elevation is also observed in the
clinic due to the use of antidepressants. It is important to identify prolactinoma via drugs and to review treatment options. In our case,
prolactin elevation of patient with pituitary adenoma was reported after the use of sertraline. Although the patient had adenoma, sert-
raline was found to be the cause of elevated prolactin. In a patient presenting with elevated prolactin, medications and their effect on
prolactin levels are among the first issues to be evaluated.
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Gonderilme tarihi: 11.12.2022; Kabul edilme tarihi: 03.04.2023
Recep Tayyip Erdogan Universitesi, Tip Fakiiltesi, Ruh Saglig ve Hastaliklari Ana Bilim Dal1, Rize, Tiirkiye.

Sorumlu Yazar: Meltem Pusuroglu, Recep Tayyip Erdogan Universitesi, Tip Fakiiltesi, Ruh Sagligi ve Hastaliklart Ana Bilim Dali, Rize, Tiirkiye.
e-posta: meltempusuroglu@gmail.com

Makaleye atif i¢in: Pusuroglu M, Kése S, Hocaoglu C. Hipofiz adenomu olan bir hastada sertralin kullanimina bagli prolaktin yiiksekligi: Bir olgu sunumu. Ahi
Evran Med J. 2024;8(1):121-125. DOI: 10.46332/aemj.1217431

©Copyright 2024 Ahi Evran Medical Journal by Kirsehir Ahi Evran Medical Faculty (https://dergipark.org.tr/en/pub/aemj)

@ @ @ Ahi Evran Med J 2023 Open Access https://dergipark.org.tr/en/pub/aemj This article is distributed under the terms of the Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0 International Licence

Ahi Evran Med J. 2024;8(1)


https://orcid.org/0000-0002-1970-3262
https://orcid.org/0000-0003-1277-0646
https://orcid.org/0000-0001-6613-4317

Ahi Evran Med J. 2024;8(1):121-125

GiRiS

Prolaktin 6n hipofiz laktotroflarindan salgilanan bir hor-
mondur. Yarilanma omrii 25-50 dakikadir ve ¢ogunlugu
karacigerden bir kismu ise bobreklerden metabolize edil-
mektedir. Kanda prolaktin diizeyinin artig1 hiperprolakti-
nemi olarak adlandirilir ve kronik hastaliklar, ila¢ kulla-
nimy, fizyolojik nedenler gibi birgok sebebi olabilir. Bazen
asemptomatik seyredebilecegi gibi bazen de cinsel istek-
sizlik, galaktore, amenore gibi semptomlar gosterebilir.
Prolaktin yiiksekligi orta yas kadinlarda daha siklikta goz-
lenmekte olup erkeklerde de goriilebilir. Kadinlarda daha
stk semptom goriilmekteyken erkeklerde uzunca siireler
semptomsuz seyredebilir. Ancak erkeklerde de klinige
yanstyarak semptomatik olabilir.2 Gebelik siirecinde, eg-
zersiz yapildiginda, meme ucuna uyar1 verildiginde, stres
durumlarinda, uykuda, cinsel iligki sonrasinda ve epileptik
nobet sonrasinda fizyolojik olarak prolaktin yiiksekligi go-
riilebilir.! Hipofiz bezi, beyin sap1 hastaliklari, timérler,
genetik birgok hastalik prolaktin yiiksekligine yol acabilir.
Bir diger 6nemli neden de ila¢ kullanimidir. Antipsikotik-
ler, antihipertansifler, antiemetikler, antikonviilsanlar, an-
tihistaminikler gibi bir¢ok ila¢ grubu prolaktin yiiksekli-

gine yol acabilir.®

Antipsikotikler psikiyatride kullanilan ilaglar arasinda en
sik hiperprolaktinemiye yol agan ilag grubudur. Dopamin
prolaktin salinmasini inhibe eden ana faktordiir. Psikotrop
ilaglarla dopamin saliniminin baskilanmasi dolayli yoldan
prolaktin yiiksekligine yol acabilir.* Prolaktin yiiksekligi
denildiginde genellikle antipsikotiklere bagh bir yan etki
olarak diistiniilmektedir. Antipsikotiklerin etki mekaniz-
masimn direk etkisi bu sonucun sebebidir. Ancak klinikte
siklikla kullanmakta oldugumuz serotonin geri alim inhi-
bitorleri (SSRI) de tubuloinfindubular yolakta Dopamin
salimmini baskilayarak prolaktin yiiksekligine yol agabi-
lir. Bu durumda klinikte, antipsikotikler kadar siklikla go-
riilmese de, SSRI kullanimina bagl prolaktin yiiksekligi
olan olgular goriilmektedir.® Literatiire bakildiginda essi-
talopram, sertralin, fluoksetin gibi SSRI kullanimina bagh
hipreprolaktinemi olgulari mevcuttur. Antipsikotiklerin
hiperprolaktinemiye yol agma mekanizmasi daha fazla bi-
linmektedir. Ancak SSRI kullanimina ait bilgiler daha ki-

sitlidir.58

flaglarin sebep oldugu prolaktin yiiksekligini belirlemek
ve tedavi seceneklerini gézden gecirmek 6nemlidir. Pro-
laktin yiiksekligi ile bagvuran bir hastada kullandig: ilaglar
ve prolaktin diizeyine olan etkisi ilk degerlendirilmesi ge-
reken konulardan biridir.® Calismamizda kadin dogum po-
liklinigine adet olamama sikayeti ile basvuran bir hastada
sertralin kullanimina bagl prolaktin yiiksekligi vurgulana-
caktir. Olgumuzda ayn1 zamanda hipofiz adenomu da bu-
lunmaktadir. Ancak klinik izlemde bu yiiksekligin sebebi-
nin sertralin kullaniminin olabilecegi goriilmiistiir. Prolak-
tin yiiksekligi agisindan farkindalik kazamlmasi ve klinis-

yenlere 151k tutmas1 adina olgumuz literatiire sunulmustur.
OLGU SUNUMU

H.U, 48 yasinda, evli, 3 cocugu olan, ilkokul mezunu, esi
ve cocuklart ile kirsal alanda yasayan kadin hasta. Hasta 4
aydir adet gorememe nedeniyle Kadin Hastaliklar1 ve Do-
gum poliklinigine bagvurmus. Oncesinde adetleri diizenli
olan hastanin son 4 aydir adet olmadig, adetlerinin kesil-
mesi disinda herhangi bir yakinmasi olmadig1 6grenilmis-
tir. Kadin dogum polikliniginde yapilan incelemesinde
hastada prolaktin yiiksekligi saptanmug ve prolaktin yiik-
sekligi disinda herhangi bir bulgu saptanmayan hasta, son
5 aydir sertralin 50 mg/g kullanimi olmasi nedeniyle ilaca
bagli prolaktin yiiksekligi agisindan degerlendirilmesi

amactyla tarafimiza yonlendirilmistir.

Hastanin 6ykiisiinde ilk sikayetleri yaklasik 20 y1l 6nce do-
gum sonrast donemde moralsizlik, keyifsizlik, hayattan
keyif alamama gibi yakinmalar ile baglamis. Hastaya bu
donemde essitalopram 10 mg/giin tedavisi baglanmis ve
hasta bu bir yillik siire i¢erisinde ilacint diizenli kullanmis
ve fayda gormiis. Hastada iyilik hali olmast iizerine bir y1-
lin sonunda ilact hekim kontroliinde azaltilarak kesilmis.
Hastanin bu dénemde essitalopram kullanimina bagli her-
hangi bir yan etkisi olmamis. Bu yirmi yillik siire igeri-
sinde belirgin yakinmasi olmayan hastanin son dénem-
lerde ara ara hafif mutsuzluk yakinmalar1 olmug ancak
yaklasik 5-6 ay once belirgin mutsuzlugu ve keyifsizligi
olmasi iizerine psikiyatri poliklinigine bagvurmus. Has-
taya depresyon tanisi konularak Sertralin 50 mg/giin teda-
visi baglanmig. Hasta ilacindan belirgin fayda gérmiis ve
ozellikle son bir aydir sikayetlerinde belirgin gerileme ol-
mus. Hasta bu siire igerisinde psikiyatri takiplerini siirdiir-

miis. Tlagla ilgili herhangi bir yan etki yasamamus. {laca
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bagladiktan sonraki ilk siklusta adeti azalmis ve sonrasinda
adet gormemeye baslamis. 4-5 aydir adet gdrememe
sikdyeti olmasi tizerine kendisi kadin hastaliklar ve do-
gum poliklinigine bagvurmus. Kadn hastaliklar1 ve dogum
polikliniginde hastanin adet gérememesi agisindan ayrin-
tili degerlendirilmesi yapilmis ve hastaya yapilan tetkikler
sonrasinda bu durumun kullandigi psikiyatri ilacindan
kaynaklanabilecegi belirtilmis ve psikiyatri poliklinigine
yonlendirilmis. Hastanin konsiiltasyon notunda adet gore-
memesini agtklayacak bagka bir bulgusunun olmadigini,
yapilan tetkiklerinin menopoz siireci ile uyumlu olmadigi,
mevcut durumu prolaktin yiiksekligi ile iligkilendirildigi
bu yonden degerlendirilmesi gerektigi belirtilmistir. Has-
tanin su anki yapilan ruhsal durum muayenesi; yasinda
gosteren, giyimi sosyokiiltiirel seviyesi ile uyumlu olan bi-
linci agik, oryante-koopere hasta. Goriismeye istekli, g6z
temas1 kuruyor. Konusma miktari, hizi ve ses tonu olagan.
Dikkat ve konsantrasyon olagan. Yakin ve uzak bellek ko-
runmus, duygudurum 6timik, duygulanim stabil. Diigiince
stireci olagan, diisiince igeriginde ve algida aktif psikotik
bulgu saptanmadi. Yargilama, soyutlama yetileri korun-
mus, zeka normal aralikta. Psikomotor davranis olagan
olup mevcut haliyle ruhsal durum muayenesinde belirgin
psikopatoloji saptanmamustir. Hastanin genel tibbi 6ykii-
stinde 8 yildir hipertansiyon tamsi ile takipli oldugu perin-
dopril+amlodipin 5/10 mg/giin kullandi1g1 ve miyoma uteri
tanust ile levonorgestrel 20 mcg/24 saatte saliverilen rahim
ici arag kullanimi oldugu &grenilmistir. Hastanin genel fi-
zik muayenesinde belirgin bir bulgu saptanmamis olup
adet gorememe diginda da bir semptomu yoktur. Alkol,
madde kullanimi olmayan hastanin 33 yildir 1 pk/giin si-
gara kullamimi mevcut. Hastanin tansiyon ilaci ve antidep-
resan tedavisi disinda herhangi bir ilag kullanimi olmadigi,
herhangi bir bitkisel takviye kullanmadigi ya da son do-
nemlerde farkli bir ajana maruz kalmadigi dgrenilmistir.
Hastanin 6zgegmisinde 6zellik yoktur ve ailesinde psiki-
yatrik hastalik 6ykiisii bulunmamaktadir. Olgu yazimi 6n-
cesi hastanin kendisine yazi hakkinda bilgilendirilme ya-

pilarak yazili ve s6zli onami ahnmugtir.

Yapilan Rutin kan tetkiklerinde tam kan sayimi, kan biyo-
kimyast, tiroit fonksiyon testleri normal aralikta saptanmig
ve prolaktin yiiksekligi (72.9 ng/ml) disinda patolojik
bulgu saptanmamugtir. Hastanin herhangi bir kronik hasta-

lik dykiisii de yoktur. Prolaktin yiiksekligine yol agacak di-
ger patolojilerin diglanmasi amaciyla istenen Beyin man-
yetik rezonans (MR) goriintiilemesinde hipofiz bezi sag la-
teral kesiminde dinamik incelemede beze gore daha diisiik
oranda kontrast etkilesimi gosteren 5 mm ¢apinda nodiiler
odak izlenmistir. Hipofizer infindubulum hafif sola de-
viye oldugu gozlenmistir. Hipofiz MR goriiniimii adenom
lehine degerlendirilmistir. Hastanin prolaktin yiiksekligi-
nin adenom nedeniyle olabilecegi diistiniiliip sertralin te-
davisi kesilmeden tarafimizca endokrinoloji ve beyin cer-
rahi boliimlerine konsiilte edilmistir. Konsiiltasyonu son-
rasinda hasta tarafimiza tekrar yonlendirilmistir. Hastanin
endokrinoloji ve beyin cerrahi konsiiltasyon notunda has-
tada hipofiz adenomuna bagli herhangi bir bulgu gozlen-
medigi, adenomun asemptomatik olma ihtimalinin daha
yiiksek oldugu, hastanin prolaktin yiiksekliginin en olasi
nedeninin sertralin kullanimi olabilecegi, bu nedenle ilaca
bagli prolaktin yiiksekligi agisindan tarafimizca tekrar de-
gerlendirilmesi gerektigi belirtilmistir. Bunun iizerine tiim
konsiiltasyon bulgulart ile hasta ila¢ yan etkisi agisindan
yeniden degerlendirilmistir. Hastanin ilag yan etki profili
acisindan yapilan degerlendirilmesi neticesinde Naranjo
ilag yan etki olasilik 6lgeginden 7 puan almistir ve ilag yan
etkisi Diinya Saglik Orgiitiiniin Nedensellik Degerlen-
dirme Sistemine gore “Olast Muhtemel Yan Etki” katego-
risinde degerlendirilip hastamn Sertralin ilag dozu tedricen
azaltilarak kesilmistir. Hastanin sertralin kullanimu kesil-
dikten sonra kan prolaktin degeri (3.26 ng/ml) dramatik
olarak gerilemistir. Hastanin adenomunun asemptomatik
oldugu prolaktin yiiksekliginin adenom nedeni ile degil
sertralin kullanimi nedeni ile oldugu diistinilmustiir. Has-
tamin asemptomatik adenomu nedeniyle hastaya beyin cer-
rahi poliklinigi tarafindan diizenli araliklarla kontrol one-
rilmistir. Sertralin tedavisi sonlandirilan hasta bir siire ilag
kullamim olmadan takip edilmistir ancak hastanin depres-
yon semptomlarinin tekrar baglamasi tizerine tarafimizca
tekrar Sertralin tedavisi baglanmamig onun yerine ge¢mis
donemde kullandigi ve faydalandigi essitalopram 10
mg/giin tedavisine baslanmustir. Halen poliklinik takipleri
stiren hasta mevcut haliyle ilagtan fayda gérmiistiir ve has-
tanin adet gérememe sikayeti diizelmis ve tekrar adet gor-
meye baglamistir. Yapilan laboratuvar incelemesi takiple-

rinde ise hastada prolaktin yiikselmesi gozlenmemistir.
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Yukarida sundugumuz olgumuzda prolaktin yiiksekligine
bagli amenore geligmistir. Literatiire bakildiginda benzer
sekilde sertralin kullanimi sonrasinda prolaktin yiiksekli-
gine bagli amenore yakinmasi ile klinige basvuran olgular
bildirilmistir.> Olgumuzun ilk degerlendirmesinde prolak-
tin yiiksekliginin 6ncelikli olarak hipofiz adenomundan
kaynaklanabilecegi distiniilmiis ve sertralin tedavisinin
kesilmesi planlanmamigtir. Bu noktada hastanin ilk olarak
adenomuna bagli incelenmesi agisindan endokrinoloji ve
beyin cerrahisine yonlendirilmistir. Ancak hastanin tiim
kliniklerce degerlendirilmesi neticesinde hastanin hiperp-
rolaktinemisinin en olast nedeninin sertralin kullanim ol-
dugu diisiintilmiis ve sonraki siirecte sertralin tedavisinin
kesilmesi planlanmustir. Prolaktin yiiksekligi yan etkisi de-
nildiginde akla ilk olarak antipsikotik kullanimi gelmekte-
dir. Antidepresanlara bagl daha az prolaktin yiiksekligi
bildirilmesi nedeniyle hastada hiperprolaktineminin ilag
kullammina bagh olacagi diistiniilmemistir. Ancak goriil-
diigi lizere hiperprolaktinemi varliginda tiim psikiyatri
ilaglarimin gézden gegirilmesi bu hastalarda hiperprolakti-

nemiye miidahalede gecikmenin oniine gegmektedir.

Prolaktin hipofiz bezinden salgilanan bir hormondur. Hi-
pofizden salgilanan diger hormonlarin aksine prolaktin sa-
linimi hipotalamus tarafindan inhibe edilerek kontrol edil-
mektedir. Bu inhibisyondaki asil gérevli dopamindir. Do-
pamin prolaktinin salimmini inhibe etmektedir. Dopami-
nin inhibe edilmesi prolaktin saliniminin artist ile sonug-
lanmaktadir. Klinikte dopamini inhibe eden ilaglarin kul-
lanimu ile prolaktin yiikselmesi gdzlenmektedir.® Antipsi-
kotiklerin 6zellikle tipik antipsikotiklerin tubuloinfindu-
buler yolakta belirgin Dopamin inhibisyonu ile birlikte
prolaktin yiiksekligine yol agmasi siklikla gdzlenen bir yan
etkidir. Atipik antipsikotiklerin hayatimiza girmesi ile bir-
likte klinikte prolaktin yiiksekligi daha az goriilmeye bag-
lanmustir. Ancak klinik goézlemlerde sadece antipsikotik-
lere bagli degil antidepresan kullanimina bagl da prolaktin
yiiksekligi gdzlendigi bildirilmektedir.® Antidepresanlara
bagli prolaktin yiiksekligi bildirilse de en sik goriildiigii
ilag grubu SSRI grubu ilaglardir. SSRI larin prolaktini
yiikseltme mekanizmasi tam olarak net anlagilamamustir.

Ancak altta yatan mekanizmanin serotonin-dopamin-Ga-

maaminobutirik asit iligkisi ile olabilecegi diistiniilmekte-
dir. Ayrica SSRI larin dopaminerjik nérotransmisyon {ize-
rine olan etkileri tizerinden de hiperprolaktinemiye yol
agabilecegine dair aragtirmalar mevcuttur.'® Altta yatan
mekanizma tam olarak netlestirilememisse de literatiirde

prolaktin yiiksekligi olan olgular bildirilmistir.**

SSRI larin hiperprolaktinemiye neden olmasi nadir goriil-
mektedir ve literatiirde genelde olgu bildirimleri seklinde
yer almaktadir.'? Bizim olgumuzda da ayni sekilde SSRI
grubunda yer alan sertralin kullanimi mevcuttur. Hastala-
rin klinikte ilk degerlendirilmelerinde prolaktin dlgiimii
6nemlidir. Ayrica prolaktin yiiksekligini tetikleyebilecek
diger klinik faktorlerin de belirlenmesi énemlidir. Hasta-
larda primer hipotiroidizm, prolaktinoma, kafa travmasi,
hipofiz tiimorleri gibi nedenler hiperprolaktinemiye yol
acabilecegi gibi tiimorler disinda hiperprolaktineminin en
onemli nedenleri ilag kullanimidir. Opiyatlar, antihipertan-
sifler, Ostrojen, H2 reseptor blokorleri, antikonviilzanlar
gibi bir¢ok ilag prolaktin yiikselmesine neden olabilir. An-
cak tlim bu uzun ilag listesinin igerisinde en sik neden an-
tipsikotik ilaglardir.*? Bizim olgumuzda hipofizde adenom
varlig1 aslinda prolaktin yiiksekligi i¢in bir yatkinlik olus-
tursa da bir yandan sertralinin kesilmesi ile birlikte prolak-
tin diizeyinde belirgin bir diisiiste gézlenmistir. Prolaktin
yiiksekliginde hipofiz adenomunun varligr siklikla gozle-
nen sebeplerden biri olmasi nedeniyle ilk olarak bu sebep-
ten siiphelenilmistir. Ancak bu durumda Prolaktin yiiksek-
liginde yapilan ilk degerlendirme yontemlerinden biri hi-
pofiz MR goriintiilemesi olmakla birlikte diger risk faktor-
leri de belirlenmelidir ve bunlara yonelik tetkikler de plan-
lanmalidir.*® Klinikte prolaktin yiiksekliginin arastirilma-
sina yonelik yapilacak ilk tetik hipofiz MR goriintiilemesi
olmakla birlikte tam kan sayimi, bobrek fonksiyon testleri,
hormonal incelemeler, tiroit fonksiyon testleri de yapilma-
lidir. Ayrica hastanmin zellikle kullandigr ilaglar, aldigt
takviye gidalar ayrintili sekilde degerlendirilmelidir.**

Hastalar klinige bircok semptomla gelebilmektedir. Pro-
laktin yiiksekligi klinikte 6zellikle erkekler de sessiz de
seyredebilmektedir.? Hastalarda goriilen semptomlar yasa
ve cinsiyete gore degiskenlik gosterebilmektedir. Prolakti-
nin esas fizyolojik rolii laktasyon tizerinedir. Serum pro-
laktin seviyesinin yiiksekliginin belirtilerinden biri bu se-

beple galaktoredir.’® Diger semptomlar cinsel istekte
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azalma, amenore, jinekomasti, kisirlik gibi semptomlar-
dir.* Klinige siklikla amenore ile bagvurular olmaktadir.t’
Olgumuzda amenore sonrasinda hipofiz adenomundan
stiphelenilmesi ve MR da goriilmesi {izerine ilk olarak ade-
nomdan giiphelenilse de esas nedenin sertralin kullanimi-
nin olma ihtimalinin daha fazla oldugu goériilmiistiir. Has-
talarda ayn1 grup ilag olan farkli SSRI ilaglarmin kullani-
mina bagl prolaktin yiiksekligi her zaman goriilmemekte-
dir. Olgumuzda da 6ncesinde essitalopram kullanimi ol-
masina ragmen prolaktinemi gézlenmemistir. Altta yatan
mekanizma belli olmamakla birlikte bu hasta grubunda
kullanilan antidepresanin degisimi tedavi seceneklerinden
biridir.101819 jlaca bagh hiperprolaktinemi tedavisinde dii-
siintilecek ilk segenek ilacin azaltilarak kesilmesidir. Bu
durumda tekrarlayan semptomlar i¢in farkli gruptan ilaglar
secilebilir. Tedavide Kabergolin, bromokriptin gibi dopa-
min agonistleri kullanilabilecegi gibi antipsikotik kulla-
nimlarinda aripiprazol gibi antipsikotiklerin tedaviye ek-
lenmesi de bir diger segenektir.2%?! Prolaktin yiiksekligi
acisindan sadece tek bir etyolojik faktdre odaklanilma-
masi, hastanin her agidan ayrintili degerlendirilmesi ve
tiim risk faktorlerinin en aza indirgenmesi 6nemlidir. Pro-
laktinemiye yol agabilen bircok neden mevcuttur. Klinis-
yenlerin tiim olas1 nedenleri bilmesi ve her nedeni ayrintilt
incelemesi ve erken miidahalede bulunulmasi énemlidir.
Bu yazimizda 6zellikle olgumuzun klinik yonetiminde hi-
pofiz adenomuna odaklanilmig ve antidepresan tedavinin
kesilmesi ikinci planda diigiiniilmistir. Bu durumda bize
hastanin degerlendirilmesinde tiim olas1 nedenlerin ayni

anda degerlendirilmesinin 6nemliligini vurgulamaktadir.
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Secondary Antiphospholipid Antibody Syndrome Due to Systemic Lupus

Erythematosus: A Case Report with Superior Mesenteric Artery Involvement

Sistemik Lupus Eritematozusa Bagh Sekonder Antifosfolipid Antikor Sendromu: Supe-

rior Mezenterik Arter Tutulumuyla Seyreden Olgu Sunumu

Beliz KARATAS'  Ilker YALCIN* "~ Nese CABUK CELIK* ~ Gizem PIRE"

Hatice Seyma EREN' " Ali SAHIN*

0z

Antifosfolipid antikor sendromu (AFAS); antifosfolipid protein antikor pozitifligi yani sira rekurren vaskiiler tromboz ve/veya gebelik
kayiplar ile karakterize bir hastaliktir. Altta yatan bir hastalik saptanmadiginda primer tip; altta yatan bagka bir romatol ojik hastalik
varliginda sekonder tip olarak siniflandirilir. Sekonder AFAS, en sik sistemik lupus eritematozusa (SLE) bagh geligir. Burada,
AFAS’ta superior mezenterik arter tutulumuna bagl iskemik kolit vakasini sunduk. 59 yasinda SLE tanis1 bulunan kadin hastaya, ani
gelisen hematokezya ve akut batin klinigi olmas: tizerine ¢ekilen kontrasth bilgisayarli tomografi anjiografide (BT -anjiografi) superior
mezenterik arterde tromboz saptandi. Bu olgu AFAS’a bagh gastrointestinal sistemdeki farkli damar tutulumu ve tedavi stratejisi
acisindan ilgingti.

Anahtar Kelimeler: antifosfolipid antikor sendromu; iskemik kolit; sistemik lupus eritematozus

ABSTRACT

Antiphospholipid antibody syndrome (APS); is a disease characterized by anti-phospholipid protein antibody positivity as well as
recurrent vascular thrombosis and/or pregnancy loss. When no underlying disease is detected, it is classified as primary type; when
there is another underlying rheumatologic disease, it is classified as secondary type. Secondary APS, most commonly develops due to
systemic lupus erythematosus (SLE). We present a case of ischemic colitis due to superior mesenteric artery involvement in APS. 59-
year-old female patient diagnosed with SLE had sudden-onset hematochezia and acute abdomen. Therefore, the patient underwent
contrast-enhanced computed tomography angiography (CT angiography). Thrombosis was detected in the superior mesenteric artery.
This case was interesting in terms of different vascular involvement and treatment strategy in the gastrointestinal tract due to APS.

Keywords: anti-phospholipid antibody syndrome; ischemic colitis; systemic lupus erythematosus
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INTRODUCTION

APS is an autoimmune disease that develops due to patho-
genic antiphospholipid antibody positivity, mostly accom-
panied by venous and less commonly arterial thrombosis
and recurrent pregnancy loss.>?? It is classified as secon-
dary type in the presence of another underlying rheumato-
logical disease. Secondary APS, most commonly develops
due to systemic lupus erythematosus (SLE). APS was first
described by Graham RV Hughes in 1983.! For this rea-
son, it is also known as “Hughes Syndrome”. The app-
roximate incidence of APS is 5 cases per 100.000 people,
and the estimated prevalence is 40-50 cases per 100.000
people.2® The clinical spectrum of APS includes hemato-
logic, obstetric, neurological, cardiovascular, dermatologi-
cal, renal and orthopedic findings.® The clinical findings it
contains are shown in the Table 1 below.

Table 1. The clinical findings in APS.

Thrombocytopenia, thrombosis, microan-
giopathic hemolysis

Obstetrics Recurrent abortions

Ischemic attack, epileptic seizures, cogni-
tive disorders, chorea, transverse myelitis,
multiple sclerosis

Endocarditis, myocardial infarction
Livedo reticularis, skin necroses
Glomerulonefrit, renal thrombotic micro-
angiopathy

Avascular necrosis of bones, non-trauma-
tic fractures

Hematological

Neurological

Cardiovascular
Dermatological

Renal

Orthopedic

Serious thrombotic events are more common in patients
with SLE-related APS.? Liver-related vascular pathologies
are most common in gastrointestinal system involvement
of APS. Budd-Chiari syndrome, hepatic-veno-occlusive
disease, small hepatic vasculitides, hepatic infarction, por-
tal hypertension-associated cirrhosis have been reported
among hepatic manifestations. Spleen infarction, acute
pancreatitis, acute intestinal infarction are seen less frequ-

ently.*
CASE REPORT

A 59-year-old female patient with a diagnosis of hyperten-
sion (HT) was admitted to our outpatient clinic with comp-
laints of widespread body pain for 6 months, a butterfly-
shaped rash on the face, alopecia without scarring, and
aphthae in the mouth. The patient had previously abortions
3 times earlier than 10 weeks. Therefore, the Anti-nuclear
antibody (ANA) and double-stranded DNA antibody

(Anti-dsDNA) that we examined with the immunofluores-
cent essay (IFA) method were positive, the ANA titer was
1:320 in the nuclear pattern The patient was diagnosed
with SLE with a total score of 10 according to the 2019
European Alliance of Associations for Rheumato-
logy/ American College of Rheumatology (EULAR/ACR)
classification criteria. Organ involvement due to SLE was
investigated and there was no evidence of involvement.
Anti-cardiolipin immunoglobulin M and G and Beta2-gly-
coprotein values, which we did due to recurrent abortions
and repeated at 12-week intervals, were negative. Lupus
anticoagulant was repeated at 12-week and was positive.
The patient's C reactive level was 12 mg/l and her eryth-
rocyte sedimentation rate was normal. (Table 2) We presc-
ribed hydroxychloroquine, acemethazine, pantoprazole,
and acetylsalicylic acid treatments for the patient who had
no history of thrombosis and was diagnosed with SLE and
secondary APS. In the follow-up of the patient, sudden ab-
dominal pain and hematochezia developed 4 months later.
Since we detected rebound and defense in the abdominal
examination, we decided to perform contrast-enhanced
computed tomography angiography (CT angiography) for
the acute abdomen. Since we detected an image compa-
tible with ischemic colitis secondary to superior mesente-
ric artery (SMA) thrombosis in CT angiography, we deci-
ded to perform rectosigmoidoscopy and we detected isc-
hemic colitis.(Figure 1) In our examination for the etio-
logy, we did not detect cardiac arrhythmia of patient. No
intracardiac thrombus was detected in echocardiography.
We did not detect factor V Leiden mutation, prothrombin
mutation, antithrombin and protein C and S deficiency,
which are hematological causes that may predispose to
thrombosis. Our patient was diagnosed with HT 1 year ago
and was under control with antihypertensive medication.
No hypertensive retinopathy was detected in retinal
examination. We terminated the oral treatment and presc-
ribed intravenous pantoprazole, high-dose methylpredni-
solone and cyclophosphamide for the patient with a diag-
nosis of SLE-related APS. In addition, metronidazole and
ceftriaxone were given with the possible risk of perfora-
tion. The dose of methylprednisolone was gradually redu-
ced to 1 mg/kg. After the bleeding stopped, subcutaneous
enoxaparin every 12 hours and oral warfarin were given
until the target INR was between 2-3. Since the patient res-
ponded to the treatment, it was planned to continue with
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oral warfarin, oral methylprednisolone (MP) and 150 mg
azathioprine (AZA) as maintenance after 6 cycles of cyc-
lophosphamide-mesna treatment was completed. Written
informed consent was obtained from the patient.

Table 2. Laboratory tests of the patient.

1:320 (nuclear pattern)

IFA-ANA * .

Positive
IFA Anti-dsDNA** Positive
CRP ¥ 12 mg/l
ESRI 9 mm/h
Beta2-glycoprotein 11 Negative
Anti-cardiolipin immunoglobulin M Negative
and G 1 9

Lupus anticoagulant 11 Medium Titer Positive

*: Anti nuclear antibody

**: Double-stranded DNA antibody
T: C reactive protein

i: Eryrocyte sedimentation rate

T1: Tested twice, 12 weeks apart

: |
Figure 1. Colonoscopy images of the patient compatible with
Ischemic colitis.

DISCUSSION

The patient's age, APS auto-antibodies and vascular invol-
vement are among the features that make our case diffe-
rent.In the study conducted by Yayla et al. reported that
76% of 43 APS patients were women and the median age
was 46 years.’ Our case was a 59-year-old female and was
compatible with the literature in terms of gender.
However, she was older in terms of age. When this situa-
tion was analyzed, it was emphasized that the patient did
not go to the doctor's control in terms of recurrent aborti-
ons, so the diagnosis might have been determined at an ol-
der age. However, the patient had rash, alopecia, oral apht-
hae and widespread body pain for 6 months. There was
also no previous history of thrombosis. Bagger et al. re-
ported that of 158 female patients with recurrent abortions
showing moderately positive anticardiolipin antibodies
have an increased risk of developing SLE in the future and
that these patients should be followed up.6 In line with this

information, it is useful to monitor anticardiolipin antibo-
dies of patients with recurrent abortions and to be careful
in terms of the possibility of developing SLE and APS,
even if there is no previous thrombotic event. Our case is

significant in this respect.

Although the classical auto-antibodies involved in the pat-
hogenesis of APS are anti-cardiolipin antibodies which are
lupus anticoagulant, and B2-glycoproteins, it is accepted
that new auto-antibodies and different subtypes also play
a role in the pathogenesis.® Although anti-cardiolipin and
2-glycoprotein were negative in our patient, the lupus an-
ticoagulant during 12 weeks, at least twice a week, was
positive. This may be due to different subtype antibody po-
sitivity that has not yet been detected.

Superior mesenteric artery thrombosis is rare in APS. In
one case report of England et al. expalined that mesenteric
artery involvement is rare in APS because relatively more
prostacyclin is secreted in this region.” The study of Kaus-
hik et al. about intra-abdominal involvement in APS
showed that abdominal thrombosis or ischemic event was
reported in 42 (19.5%) of 215 patients. Major vascular
thrombosis including inferior vena cava, portal and supe-
rior mesenteric veins, splenic vein and aorta was analyzed
in 52% of 42 patients, and abdominal visceral ischemia re-
sulting in renal infarction, intestinal ischemia, spleen in-
farction, pancreatitis, liver infarction was reported in 36
patients.® Our case progressed with superior mesenteric ar-
tery thrombosis.

Treatment of acute mesenteric ischemia includes open sur-
gery or revascularization with endovascular approach.
Bowel resection may be required in delayed and necrotic
cases.® In our patient, general surgery consultation was
performed after SMA thrombosis was seen in contrast-en-
hanced CT angiography. We predicted that this condition
was not caused by atherosclerosis or embolism, but was
due to immunity, so surgery or endovascular intervention
may lead to re-thrombosis with endothelial damage. The-
refore, immunosuppressive therapy was planned for the
patient. In addition, antibiotherapy was started for the risk
of bowel perforation.

According to the APS guideline published by EULAR
(European Alliance of Associations for Rheumatology), it
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is recommended to keep the INR target between 2-3 in pa-
tients with arterial thrombosis for the first time. Rituximab
treatment comes to the fore in resistant cases where recur-
rent arterial thrombosis is observed despite an INR
between 3-4.2 Since SLE was accompanying in our case,
pulse methylprednisolone treatment with cyclophospha-
mide was applied. When the bleeding caused by hematoc-
hezia was under control, subcutaneous enoxaparin was ad-
ministered every 12 hours and oral warfarin treatment was
given until the INR was between 2-3, in line with the re-
commendations of the cardiovascular surgeons. Since the
patient responded to the treatment, it was planned to con-
tinue with oral warfarin, oral methylprednisolone (MP)
and 150 mg azathioprine (AZA) as maintenance after 6
cycles of cyclophosphamide-mesna treatment was comp-
leted.

In conclusion, APS should be considered in cases with re-
current pregnancy loss, unexplained thrombosis in atypical
regions, and underlying rheumatological disease. In this
way, early diagnosis helps prevent serious complications.
It should not be forgotten that immunosuppressive agents
are also included in the treatment as well as anticoagulants.
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