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Degerli Bilim Insanlari,

Biyoteknolojik ve Stratejik Saglik Aragtirmalarr Dergisi (JOURNAL OF BIOTECHNOLOGY AND
STRATEGIC HEALTH RESEARCH), Deneysel, Biyoteknolojik, Klinik ve Stratejik Saglik Arastirmalar1
Derneginin uluslararasi, bagimsiz, 6nyargisiz ve ¢ift-kor hakemlik ilkeleri ¢ergevesinde yayin yapan agik
erisimli, bilimsel yaymn organidir. Dergi, Nisan, Agustos ve Aralik aylarinda olmak tizere yilda 3 say1
yaywnlanir. Dergi agirhikli olarak Ingilizce yayin kabul etmektedir.

Derginin amacy; etik kurallara uyumlu hazirlanmig biyoteknolojik, kritik, stratejik saglik aragtirmalari
ile ilgili bilimsel makaleleri, klinik ve deneysel ¢aligmalari, derleme, olgu sunumu, editére mektup ve
editoryel yorum tirtindeki yazilar1 yayinlayarak literatiire ve saglik alanindaki tiim disiplinlerde katk:
saglamaktir.

Derginin hedef kitlesi; saglik alanindaki tiim disiplinlerde ¢alisan arastirmacilardir.

Dergimizin 7. Yili, Nisan 2023 sayimizda da yine birbirinden ilging derleme ve aragtirma yazilar: ile
karsinizdayiz. Makalelerini gonderen degerli yazar arkadaslarimiza ve zaman ayiran hakemlerimize te-
sekkiir eder, bilginin kullanilarak toplum saghigina degerli katkilar saglamasini temenni ederiz.

DergiPark tarafindan yiiriirliige konulan kurallar gercevesinde yazarlarin “Etik lkeler ve Yayin Politika-
s1” ile “Yazim Kurallar1” na uyulmas: konusunda ilgili basliklar1 dikkatlice incelemesi tavsiye edilmek-
tedir.

Editor
Prof. Dr. Mustafa ALTINDIS
Editor in Chief
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MAKALE YAZIM KURALLARI

Derginin Kapsami1

JOURNAL OF BIOTECHNOLOGY AND STRATEGIC HEALTH RESEARCH, yilda ii¢ kez Deneysel, Bi-
yoteknolojik, Klinik ve Stratejik Saglik Arastirmalari Dernegi tarafindan yayimlanmakta olup tip alaninda ve
saglik bilimlerinin ilgili konularinda yazilms Ingilizce veya Tiirk¢e makaleler kabul edilmektedir. Dergiye ka-
bul edilecek yaz tiirleri deneysel aragtirmalar, klinik ve laboratuvar ¢ahsmalarmn sunulmas: amagh 6zgiin

1 Tealel,

vaka i ve editore

1, derleme

A. Genel Bilgiler

» Etik Kurallar

Dergiye gonderilen makalelerin daha 6nce baska bir dergide degerlendirme siirecinde olmamasi, yayim igin
kabul edilmemis ve de yaymlanmamis, olmasi, bilimsel ve etik kurallara uygun sekilde hazirlanmasi
gereklidir. Yazarlar, makalelerin bilimsel ve etik kurallara uygunlugundan sorumludur. (http://www.icmje.org/

about-icmje/fags/conflict-of-interest-disclosure-forms/).

Klinik aratirmalarin protokolii etik komitesi tarafindan onaylanmis olmalidur. Insanlar iizerinde yapilan tiim

1 1 ? bslimiinde cal

G da “Yonten i S

ilgili komite tarafindan onaylandigi veya galismanin Helsinki

flkeler Deklarasyonuna (www.wma.net/e/policy/b3.htm) uyularak gergeklestirildigine dair bir cimle yer al-

biloilendi Tadié

ilmisg onam formunu i

malidir. Galigmaya dahil edilen tiim insanlarin metin icinde belirtil-
melidir. JOURNAL OF BIOTECHNOLOGY AND STRATEGIC HEALTH RESEARCH ne génderilen yazilarin

Helsinki Deklar Idig

uygun olarak , kurumsal etik ve yasal izinlerin alindigint varsayacak ve

bu konuda sorumluluk kabul etmeyecektir. Galigmada “Hayvan” ogesi |

B. Yazim Kurallar1

Metin igi ve metin sonu kaynak gosterimi igin, AMA (Amerikan Tip Birligi/American Medical Association)
Stili kullamlmalidir (http://library.nymc.edu/informatics/amastyle.cfm; https://drive.google.com/drive/folder-
s/ThzvgxnaullBPUBYfKN1vTBKbPE31LBXQ ) .

Dergide kor hakemlik uygulamast soz konusu oldugundan makale ana metin tistiinde yazarlara iligkin her-

hangi bir bilgi bulunmamalidir.

Tiim makale yazarlarimin, ORCID iD (Open Researcher and Contributor ID) numaralart baghik sayfastna ek-

lenmelidir.

B. 1. Bashik Sayfast
Yazilar baghk dan baglanarak land

sayfasinda; yazinin bashg (Tiirkge ve Ingilizce), baslik altinda tiim yazarlarin ad ve soyadlars, kurumlari yer

ilmali, sayfa numaralart sag alt késeye yazilmalidir.Baghk

almalidir. Sorumlu yazarin adi ve soyady, telefon numaras, e-posta ve yazisma adresleri bulunmalidir. Makale
baslig, 25 kelime ile sinirly, Tiirkge ve Ingilizce dillerinde verilmelidir. Kisa baglik (running title, running head)
50 karakterle (bosluk dahil) sinirl sekilde Tiirkge ve Ingilizce olmalidur.

B. 2. Oz Sayfast
Oz (Abstract), Tiirkge ve Ingilizce olarak en fazla 250 sozciik olacak sekilde; ‘Amag (Objective), ‘Yontem (Met-

hods); ‘Bulgular (Results)’ ve ‘Sonug (Conclusion)’ bélimlerinden olusmalidir. Derleme ve olgu sunumunda 6z

Tmalid

ise yazarlar,

“Yontem” béliimiinde Guide for the Care and Use of Laboratory Animals (www.nap.edu/catalog/5140.html)

da calismal

p ipleri dogrul mnda hayvan haklarini koruduklarini ve kurumlarimin etik kurullarindan
onay aldiklarini belirtmek zorundadir. Sonug olarak, etik kurul karari gerektiren klinik ve deneysel insan ve
hayvanlar tizerindeki calismalar i¢in etik kurul onayr alinmis olmali, bu onay makalede “Etik Kurul Onay

Numaras” ile belirtilmelidir ve belgelendirilmelidir.

Dergide gikan yazilarin tiim hakki dergiye aittir. Yazilar igin yazarlara telif hakki 6denmez. Makaleye ek olarak
yukaridaki sartlar: kasif taramalarina dayah yazilarda Anabilim Dali (Bilim Dal) Baskanligi, Bashekimlik
veya Servis Sefligi tarafindan arsivde ¢alislmasina izin verdigine dair bir belgenin calismaya eklenmesi zorun-
ludur. Prospektif klinik ¢aligmalar igin resmi gazetenin 29.01.1993 tarih ve 21480 sayili niishasinda yayimlanan
yonetmelige uygun bir sekilde Etik Kurulu onay: ahnmalidir. Dergide yer alan makalelerin etik sorumlulugu

yazarlarina aittir.

Dergiye gonderilen makalelerden hakeme gonderilmesi uygun gérillen makaleler konunun uzmani hakemlere
gonderilir. Makalenin yayimlanabilmesi igin iki hakemin de olumlu géris bildirmesi gerekmektedir. Degisikli-

ge gerek goriildiigii takdirde, istenilen degisiklikler yazarlarca 15 giin igerisinde yapildiktan sonra yayin tekrar

incelemeye alin, yazim ve dil bilgisi hatalart igerigine stz yaym kurulu tarafindan

diizeltilir.

Derleme yazlarinda, tim yazarlarin derleme konusu ile ilgili en az bir SCI/SCI-expanded indekse giren yayi-

ninin bulunmast gerekmektedir.

Sonucu desteklemek icin istatistiksel analiz genellikle gereklidir. Istatistiksel analiz, tibbi dergilerdekiista-
tistik verilerini bildirme kurallarina gore yapilmahdir (Altman DG, Gore SM, Gardner MJ, Pocock S]. Statistical
guidelines for contributors to medical journals. Br Med ] 1983: 7; 1489-93). Istatistiksel analiz ile ilgili bilgi,

Yontemler boliimii iginde ayr bir alt baglik olarak yazilmal ve kullanilan yazim kesinlikle tanimlanmalidir.

Dergi intihal ilkesi

JOURNAL OF BIOTECHNOLOGY AND STRATEGIC HEALTH RESEARCH'de makale gondermeden 6nce
uygun intihal yaziim programlariyla (iThenticate, Turnitin: Tezler i¢in vb.) makalenizdeki benzerlik du-
rumunu belirlemeniz beklenir. Benzerlik oranlarinin dergimiz i¢in kaynaklar hari¢ % 20’un altinda olmasi

istenmektedir.

Simgeler, Birimler ve Kisaltmalar
Dergimiz, Ingilizce makalelerde Scientific Style and Format, The CSE Manual for Authors, Editors, and Pub-
lishers, Council of Science Editors, Reston, VA, USA (7th ed.) uzlagilarini; Tiirkge makalelerde ise TDK Yazim

Kilavuzu, Tiirkiye Bilim Terimleri ve TUBA Tiirk¢e Bilim Terimleri Sozliigirnii esas almaktadur. p, x, p, 1, or

1 < nd Imalid

v gibi karakterler, sozciik islem

simge segilerek kull Sayilarla birimler
arasinda bir bogluk birakilmali (6rn. “3 kg”), sayilarla yiizde simgesi arasinda bogluk birakilmamahdir (6rn.
“%45”). Tiim kisaltma ve kisa adlar, ilk kez kullanildiklarinda tanimlanmalidir. Canlilarin ve mikroorganizma-

larin jenerik isimleri, tiir adin degitirmeden, uygun sekilde kisaltilmal ve yatik olarak yazilmalidir.

Makale Hazirlama $ekli ve Bi¢imi & Gonderim
Makale gonderimi gevrimii olarak http://dergipark.gov.tr/bshr adresine Microsoft Word dosyasi olarak eklen-
melidir. “Oz”, “Ana Metin ve Kaynaklar (izelgeler dahil)” Microsoft Word dosyast (.doc veya .docx uzantil)

olarak, 12 yazi tipi boyutunda, Times New Roman karakterleriyle, 1,5 satir araligiyla ve paragraflar iki yana

1 Imalidir. Makalel

s olarak in degerlendirilmeye ahinabilmesi i¢in, bagvuru esnasinda “Telif Hakki
devir formu’ doldurulmalidir. Bu formu igermeyen yazilar degerlendirmeye alinmaz. Makaleler, Ana metnin
sayfa numaralari, her sayfanin sag alt kosesinde belirtilmelidir.

Makaleler, Tiirkge veya Ingilizce yazilabilir.

sayfas boliamlere ayrilmadan

Oziin altina “anahtar kelimeler” (en az 3, en fazla 6) verilmelidir. Anahtar kelimeler Tiirkce ve Ingilizce yazil-
malidir. Ingilizce anahtar kelimeler Index Medicusda “Medical Subjects Headings” listesine uygun olmalidir

(Bkz: www.nlm.nih.gov/mesh/MBrowser.html). Tiirkge anahtar kelimeler Tiirkiye Bilim Terimleri, uygun ola-

rak verilmelidir (Bkz: www.bili imleri.com). Bul durumunda bire bir Tiirkge terciimesi

verilmelidir.

B. 3. Ana Metin
B. 3. 1. Ozgiin Arastirma

Sirasiyla ve kesin sinirlarla ayrilmig “Giris”, “Yontem”, “Sonug” ve “Tartigma” boliimlerinden olugmalidir. Sonug

kismt, ayr bir boliim olarak veya Tartigma'nin son paragrafi olarak yazilabilir. Tartisma kisminin son paragra-

finda galismanin sonuglart ifade edilebilir, ek bir baslik agilmasina gerek yoktur.
En gok 15 sayfa (67, tegekkiir ve kaynaklar harig) olmalidir.

Sistematik derleme ve meta-analiz 6zgiin aragtirma makalesi kapsamindadr. Yazarlar, taslaklarin gonderirken
sistematik derleme ve meta-analiz igin, PRISMA (Preferred Reporting Items for Systematic reviews and Me-

ta-Analyses) beyanati (http://www.prisma-statement.org/). yonergesine uyduklarini gosteren standart kontrol

Teull 11 ve istendigind hd

listelerini

Sozciik sayist 67, tesekkiir ve kaynaklar haric en ok 5 000 olmalidir. Kaynak sayist, 50'yi gegmemelidir(derleme

harig). Metin boyunca bilimsel terimler yatik olarak yazilmahdur.

B.3.2. Derleme

En ¢ok 20 sayfa (6z ve kaynaklar hari¢) olmalidir. Derlemeler, standart yazi seklinden farkhidirlar. Yazi yazma-
nin evrensel formati IMRAD derleme yazilarinda uygulanmamaktadir. Ana hatlariyla “Giris” bolimii daha
genis olmakta ve derlemenin amacini ve yazi gerekgesini agiklamaktadir,

“Yontem” ve “Bulgular” kismi bulunmamaktadir. Tartigma kismi yine genis tutulacak ve kisisel deneyimler
dogrultusunda ayni konuda yapilmis caligmalar ve onlarm sentezi yapilacaktir. Sonug anlaminda bir yorum
ve degerlendirme paragrafi bulunmalidir. Kaynaklar ise tiim yazilara gore daha fazla sayida olacaktir. Ancak

mutlaka yazarin kendi galigmalari da bulunacaktir.

B.3.3. Olgu Sunumu
En ¢ok 10 sayfa (6z, tegekkiir ve kaynaklar harig) olmalidirr. Olgu sunumlarinda ise sirasiyla giris, olgu sunumu

ve tartisma béliimlerini icermelidir.

B.3.4. Editére Mektup
En ok 5 sayfa (6z ve kaynaklar haric) olmalidir. Cizim ve gizelge icermez. Bir makaleye ithaf olarak yazilmg ise

say1 ve tarih verilerek belirtilmeli ve metnin sonunda yazarin ismi, kurumu ve adresi bulunmalidir.

B.4. Cizim ve Cizelgeler

Metin icerisinde kullanilan fotograf, grafik, sekil, resim gibi gorsel sunum araglar ‘Gizim’ olarak tanimlanr.
“Tablo’ ise siniflandirilnug verilerin yer aldig1 gorsel sunum araglaridur. Tablolar kaynaklardan sonra baghklariy-
la birlikte verilmelidir. Tablolar, bashgm alt ve iistiinde, ayrica alt satirm altinda yatay kenarlik ve sol siitunun

sag dikey kenarlig olacak sekilde diizenlenmelidir.

Figiir ve Tablolar, numaralart ile metin iginde gegtigi yerlerde ilgili ciimlenin sonunda ayirag icinde belirtilmeli;

sirayla numaralandiriimalidir,

Ornek tablo:

Tablo 1. Arastirmaya katilanlarin ilk bagvurularint birinci basamakta calisan hekime yapmama nedenleri

VI
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Bagvurmama Nedeni “n %
Sadece psikiyatri uzmani ruh saghgi hizmeti sunabilir

Birinci basamakta alisan hekimin bu hizmeti sundugunu bilmemem
Ebeveyn kararydi

Birinci basamakta ¢alisan hekime giiveniyorum ancak tercih etmedim

47 53,4
17 19,3
12 13,6
12 13,6

* Toplam hasta sayisi

Tablolar, metne dahil edilmemeli ve sistem iizerinden “Gorseller” bashg segilerek yiiklenmelidir. Gorseller;

JPG, GIFE, PNG veya TIFF formatinda gonderilmelidir. Metine ek olarak sisteme yiiklenen tim gizim

basliklari, “Cizim Baghg” altinda, kaynaklardan sonra listel lidir. Kullanilan kisaltmalar ¢izim ve ¢i-

zelgelerin altindaki agiklamada 10 yaz1 boyutunda belirtilmelidir. Ondalikli sayilarin belirtilmesinde Tiirkge
metinlerde virgiil isareti, ingilizce metinlerde nokta isareti kullanilmalidir. Yiizde ile belirtilen sayilarda

Tiirkge metinlerde say1 éniinde, Ingilizce metinlerde ise say1 arkasinda % isareti kullanilmahdir.

B. 5. Agiklamalar

Gahigmada tesekkiir, daha 6nce sunuldugu kongre, ¢ikar catigmasi olmadigi, maddi destek, bagis ya da teknik
yardim gibi konular metnin sonunda kaynaklardan énce belirtilmelidir. Caliymay: maddi olarak destekleyen
Kisi ve kuruluslar ve varsa bu kuruluglarin yazarlarla olan ikar iliskileri belirtilmelidir. (Olmamasi durumu da
“Galigmay1 maddi olarak destekleyen kisi/kurulug yoktur ve yazarlarin herhangi bir ¢ikar dayalu iliskisi yoktur”
seklinde yazi yazilmalidir. Arastirma destegi (Universite Bilimsel Aragtirma projeleri , TUBITAK projeleri ve

benzeri kurumlardan) alinmigsa, proje numarast belirtilmelidir.

C. Kaynak Gésterimi

Dergimiz, kaynak gosteriminde AMA stilini da atif diizenl

dir (EndNote, Mendel

ve kaynak prog-

ramlarinin k , Zotero vb.).

tavsiye

C. 1. Metin Iginde;
Kaynaklar, metinde gegis sirasina gore numaralandirilmalidir ve kaynak numaralart dst simge olarak
verilmelidir. Ornegin.”.. belirtilmektedir8. , bildirilmistir8,13,18. , seklindedir8-10

C. 2. ‘Kaynaklar’ Bashigi Altinda;

Kaynaklar ayr bir liste olarak metin igindeki siralamalarina gore numaralandirilarak verilmelidir. Kaynak sayist

6zgiin aragtirmalarda en ok 50, olgu sunumlarinda en gok 20, editére mektuplarda ise en gok 5 olmalid

tarih yazilmalidur.

Ornek:

3. Meltzer HY, Lowy MT. Neuroendocrin function in psychiatric disorders. American Handbook of
Psychiatry, 2. Basky, cilt 8, PA Berger, HKH Brodie (Ed), New York. Basic Books Inc, 1986; 5. 110-117.

Geviri kitaplar asagidaki sekilde kaynak olarak gosterilmelidir.

Ornek:
4. Liberman RP. Yetiyitiminden lyilesmeye: Psikiyatrik Iyilestirim Elkitabi. American Psychiatric Publis-
hing Inc. Washington DC. 2008. Gev. Mustafa Yildiz, Tiirkiye Sosyal Psikiyatri Dernegi, Ankara, 2011.

Kaynak gevrimii (internette yer aliyor) ise erigim tarihi ile birlikte yazilmahdir.

MAKALE SUREG YONETIMI
A. Cift-Kor Hakemlik
JOURNAL OF BIOTECHNOLOGY AND STRATEGIC HEALTH RESEARCH (J of BSHRS), yilda 3 kez yaym-

lanan ve gift-kér hakemlik siirecinden gegen bilimsel makalel landig1 ulusal/ as1 ve hakemli

ny
bir akademik dergidir. Yayinlarin incelenmesi icin ¢alismalarin igerigine ve hakemlerin uzmanlik alanlarina
gore en az iki hakem, makale alan editorii/leri tarafindan atanir. Bu siiregte hakem degerlendirme raporlart
elektronik ortamda isimsiz olarak gonderilir. Degerlendirmeyi yapan hakemlerin isimleri gift-kor yontemi ge-
regi raporlarda ve dergide belirtilmemektedir. Talep edilmesi halinde, hakem olarak dergiye katki sagladigina
iligkin yazihi bir belge hakemlere verilebilir. Yazarlar, hakemlerle dogrudan iletisime gecemez, degerlendirme ve
hakem raporlari dergi ynetim sistemi araciigiyla iletilir. Bu siiregte degerlendirme formlari ve hakem raporlar:

editor araciligiyla sorumlu yazara iletilir.

B. Karar Alma Siiregleri

Yayinlanmak iizere gonderilen tiim ¢aligmalar, degerlendirme igin alanlarinda uzman en az iki hakeme gonde-
rilir. Inceleme siirecinin tamamlanmasinm ardindan editér, séz konusu ¢alismanin dogrulugu, aragtirmact ve
okuyucular i¢in 6nemi, hakem raporlari, telif hakk: ihlali ve intihal gibi yasal diizenlemeleri de goz 6niin-
de bulundurarak hangi ¢alismalarin yayinlanacagina karar verir. Editor, bu karari verirken diger editorlerden

veya hakemlerden de tavsiyeler alabilir.

C. Ivedilik

Hakem degerlendirmesi yapmak iizere davet alan bir hakem, ilgili calisma icin hakemlik yapip yapamayacagin
yedi giin iginde editore bildirmelidir. Kabul edilen hakemlik degerlendirme siireci onbes, sorumlu yazara
bildirilen degisikliklerin tamamlanmast igin, yazarlara verilen siire ortalama onbes giindiir. Sorumlu yazara son
okuma icin génderilen metnin degerlendirme siiresi ise iig giindiir. Degerlendirme igin hakemlere gonderilen

gizli belge olarak tutulmalidir. Caliymalar baskalarina gosterilmemeli, igerikleri tartiglmamalidir.

Kaynaktaki yazar sayisi 3 veya daha az ise tim yazarlar belirtilmeli; 3den fazla ise, Tirkge kaynak
gosteriminde sadece ilk 3 isim yazilmali “ve ark” seklinde, Ingilizce kaynak gosteriminde ise ilk 3 isim yazilmalt

ve “etal” seklinde gosterilmelidir.

Dergi isimleri Index Medicus/Medline/PubMedde yer alan dergi kisaltmalari ile uyumlu olarak
kasaltilmalidir. Index Medicus'ta indekslenmeyen bir dergi kisaltiimadan yazilmalidir. Cevrimigi yayinlar i¢in

DOI (digital object identifier) numaras: verilmelidir.

Ornek:
1. Gage BE, Fihn SD, White RH. Management and dosing of warfarin therapy. The American Journal of Medi-
cine. 2000; 109(6): 481-488. doi:10.1016/S0002-9343(00)00545-3.

Ornekler:
1. Debes-Marun CS, Dewald GW, Bryant S, et al. Chromosome abnormalities clustering and its implications for

h is and is in myeloma. Leukemia. 2003; 17: 427-436.

2. Ozcelik E, Oztosun M, Gillsiin M, ve ark. Idiopatik trombositopenik purpura on tanh bir olguda EDTAya
bagl psddotrombositopeni. Turk J Biochem. 2012; 37(3): 336-339.

Ornek:

1. Yoldas O, Bulut A, Altindis M. Hepatit A Enfeksiyonlarinin Giincel Yaklagimu. Viral Hepatit ] 2012; 18: 81-86.
2. Bir derginin ek sayis1 (Supplement) kaynak gosterilecegi zaman; Ingilizce makalelerde (Suppl.) ve Tiirkce
makalelerde ise (ES) seklinde gosterilmelidir.

Gevrimici makale ise tam yayin tarihi kullanilir. Genellikle cilt ve dergi sayilar, sayfa numaralar: yoktur, Maka-

leye dogrudan ulagim adresi ve erisildigi tarih verilmelidir.

Ornek:

5. Frederickson BL (2000, Mart 7). Cultivating positive emotions to optimize health and well-being.
Prevention & Treatment 3, Makale 0001a. http:/journals.apa.org./prevention/volume3/pre003000-1a.html ad-
resinden 20 Kasim 2000de erisildi.

Kitabin kaynak gosterimi ise yazarlarin ady, kitabin ad, birden ¢ok basimi varsa kaginci basim oldugu, basime-

vi, basim yeri, basim tarihi belirtilmelidir

Ornek:
2. Strunk W Jr., White EB. The Elements of Style (4. basks). Longman, New York, 2000.
Kaynak cok yazarli bir kitabin bolimii ya da bir makalesi ise bélimiin ya da makalenin yazars, balimiin ya

da makalenin adi, kitabin adi, kaginc baski oldugu, cildi, kitabin yaymn yonetmenleri, basim yeri, sayfalari,

Gerekli durumlarda editoriin izni dahilinde hakemler baska indan tavsiye i ler. Editor, bu
izni ancak istisnai bir kosul olmast durumda verebilir. Gizlilik kurals, hakemlik yapmay: reddeden kisileri de

kapsamaktadir.

E. Tarafsizlik ilkesi
Degerlendirme siirecinde yazarlara yonelik Kisisel elestiri yapilmamalidir. Degerlendirmeler, nesnel ve galigma-

larin gelistirilmesine katki saglayacak sekilde olmalidir.

F. Kaynak Belirtme

Hakemler, ¢alismada atif olarak belirtilmeyen alintilar varsa bunlar: yazarlara bildirmekle yiikiimlidiir. Ha-
kemler, alanda atifta bulunulmayan eserlere ya da benzer eserlerle akisan alintilara 6zellikle dikkat etmelidir.
Hakemler, daha 6nce yaymlanmis herhangi bir calisma ya da bilgiyle benzerligi olan yaymlarin farkedilmesi

durumunda editérleri bilgilendirmelidir.

G. Bilgilendirme ve Gikar Gatismast
Hakemler, ¢aligmasini degerlendirmekle gorevlendirildikleri herhangi bir yazar, sirket ya da kurumla igbirligi-
ne dayah herhangi bir baglantilar: olmasi durumunda degerlendirme yapmay1 kabul etmemeli ve durumdan

editorii haberdar etmelidir.

Hakemler, degerlendirme igin gonderilmis, yayinlanmamug eserleri ya da eserlerin bolimlerini yazar(lar)imn
yazli onay1 olmadan kendi calismalarinda kullanamaz. Degerlendirme sirasinda elde edilen bilgi ve fikir-
ler hakemler tarafindan gizli tutulmali ve kendi ¢ikarlari i¢in kullamlmamalidir. Bu kurallar, hakemlik gorevini

kabul etmeyen Kisileri de kapsamaktadir.

YAZI GERI CEKME TUM YAZARLARIN ONAYI ILE OLMALIDIR.

Yazisma Adresi (Corresponding Address)

Prof. Dr. Mustafa Altindis

Sakarya Universitesi Tip Fakiiltesi Dekanlik Binasi,
KORUCUK, 54200, Sakarya

Dergi Yazi Gonderimi Sayfas::

htp://dergipark. gov.tr/bshr

biosad il.com, maltindi: il.com

E-posta: jl
Tel: +90 (264) 29572 77
Faks: +90.264.295 6629
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INSTRUCTIONS FOR AUTHORS

Scope of the Journal

The JOURNAL OF BIOTECHNOLOGY AND STRATEGIC HEALTH RESEARCH is published electronically 3
times a year by the Experimental, Biotechnological, Clinical and Strategic Health Research Association and accepts
English or Turkish-language manuscripts in all fields of medicine(Experimental, Biotechnological, Clinical and
Strategic Health Research) and other related health sciences. Contribution is open to researchers of all natio-
nalities. The following types of papers are welcome: original articles (for the presentation of clinical and laboratory

studies), case reports, review articles, and letters to the editor.

Submission Procedures

All manuscripts must be submitted electronically via the internet to the JOURNAL OF BIOTECHNOLOGY AND
STRATEGIC HEALTH RESEARCH through the online system for ULAKBIM dergipark http://dergipark.gov.tr/
bshr You will be guided stepwise through the creation and uploading of the various files.

There are no page charges.

Papers are accepted for publication on the understanding that they have not been published and are not going to
be considered for publication elsewhere. Authors should certify that neither the manuscript nor its main contents
have already been published or submitted for publication in another journal. The copyright release form, which can
be found at http://dergipark.gov.tr/bshr after you started submission, and it must be signed by the corresponding
author on behalf of all authors and must accompany all papers submitted. Please see the form for additional
copyright details. After a manuscript has been submitted, it is not possible for authors to be added or removed or
for the order of authors to be changed. If authors do so, their submission will be cancelled. The peer review process
is double-blind, i.e. both authors and referees are kept anonymous. Manuscripts may be rejected without peer
review by the editor-in-chief if they do not comply with the instructions to authors or if they are beyond the scope

of the journal. Any manuscript that does not conform to the Uniform Requirements for Manuscripts Submitted

to Biomedical Journals, as reported at http://www.icmje.org/icmje-re d pdf, will also be rejected.

bl J

After a manuscript has been accepted for pi

i.e. after referee- d revisions are complete, the
author will not be permitted to make changes that constitute departures from the manuscript that was accepted by
the editor. Before publication, the galley proofs are always sent to the authors for corrections. Mistakes or omissions
that occur due to some negligence on our part during final printing will be rectified in an errata section in a later

issue. This does not include those errors left uncorrected by the author in the galley proof

The use of someone else’s ideas or words in their original form or slightly changed without a proper citation is con-
sidered plagiarism and will not be tolerated. Even if a citation is given, if quotation marks are not placed around
words taken directly from another author’s work, the author is still guilty of plagiarism. Reuse of the author’s own
previously published words, with or without a citation, is regarded as self-plagiarism. All manuscripts received are
submitted to i Thenticate®, a plagiarism checking system, which compares the content of the manuscript with a vast
database of web pages and academic publications. Manuscripts judged to be plagiarised or self-plagiarised, based
on the iThenticate® report or Turnitin for theses, will not be considered for publication. It is suggested for you to
determine the ratio in the iThenticate® report of your manuscript before you submit it. Editorial board decided

that this ratio should be less than 30, and if not, then the manuscripts are not accepted and sent back to author(s).

All experimental or clinical researches done in humans or animals should follow the ethical rules. The ethical
approval form must be sent and the number of approval must be given in the manuscript. The ethical problems

belong only to the author(s).

All copyright of the published papers belong to Experimental, Biotechnological, Clinical and Strategic Health Re-
search Association.

The copyright fee is not paid to all authors.
In manuscripts based on scanning of archieve records, a consent form is needed that shows the permission for
retrospective work and signed by Head of the Department, hospital manager or clinic manager.

Preparation of Manuscript Style and format:

Manuscripts should be submitted to http://dergipark.gov.tr/bshr as Microsoft word file in Times New Roman font.
All manuscripts including references should be typed in 12 font size,one and a half (1.5) line space and justified.
Upon submission, the copyright release form should be filled and downloaded. The manuscript submissions wit-

hout a copyright release form will not be evaluated.

Each page of main text of the manuscript should be numbered on the right hand side. Manuscripts should be writ-
ten in Turkish or English. Contributors who are not native English speakers are strongly advised to ensure that a
colleague fluent in the English language or a professional language editor has reviewed their manuscript. Repetitive
use of long sentences and passive voice should be avoided. It is strongly recommended that the text be run

through computer spelling and grammar programs.

Symbols, Units, And Abbreviations:

In general, the journal follows the conventions of Scientific Style and Format, The CSE Manual for Authors, Editors,
and Publishers, Council of Science Editors, Reston, VA, USA (7th ed.). Spaces must be inserted between numbers
and units (e.g., 3 kg), but not between numbers and mathematical symbols (+, -, £, %, =, <, >) and  between
numbers and percent symbols (e.g., 45%). Please use International System (SI) units. All abbreviations and
acronyms should be defined at  first mention. Thereafter, generic names should be abbreviated as appropriate

without altering the species name.

Typs of Manuscripts Original Article

It should consists of “Introduction”, “Methods”, “Results” and “Discussion”. Conclusion may be written as a last
paragraph of discussion, there is no need to add a separate section for conclusion. The whole length of text should
be maximum 5 000 words (except abstract, acknowledgements and references). The numbers of references should

be maximum 50. Also, scientific names should be spelled italics throughout the text.

Review
It should be maximum 6 000 words (except abstract and references). The author(s) should have at least one pub-
lished paper in a journal indexed in SCI/SCI-expanded related to the topics of the review. The abstract should be

as one paragraph and should be written without a section. The numbers of references should be maximum 100.

Case Report
It should be maximum 1500 words (except abstract, acknowledgement and references). Case reports should consist
of abstract, keywords, introduction, case report and discussion sections. The numbers of references should be maxi-

mum 10. Figures or Tables should follow the main text in a separate pages.

Letter to Editor
It should be maximum 1 000 words (except abstract and references). No Tables or Figures are included. If it was
written refering to another article, the number and the date should also be added. The name, affiliation(s)

and address of author(s) should be written at the end of the text. The numbers of references should be maximum 5.

Manuscript Arrangement
Manuscripts should be arranged as follows: “Title page”, “Abstract”, “Keywords”, “Main text”, “Acknowled-

gements”, “References”, “Tables”,and “Figures”.

Title page

All submissions must include a title page, which is to be uploaded as a separate document. The title page should
contain the full title in sentence case (e.g., Urothelial cancers: clinical and imaging evaluation). The title should be
limited to 25 words or less and should not containabbreviations. The title should be a brief phrase describing the
contents of the paper. Titles are often used in information-retrieval systems. Avoid abbreviations and formulae whe-
re possible. It should be written in capital letters both in Turkish and in English. Title in English should be written
using italic letters for Turkish manuscripts and vice versa. The first and the family names of the authors should be

written in small letters as the first letter being the capital.

The full names and affiliations of all authors should be given clearly and briefly with theirinstitutions, address with
zip code and name of country, and the contact details of corresponding author (E-mail address and telephone).
In addition, ORCID (Open Researcher and Contributor ID) numbers of all authors should be included into the
title page.

Abstract

The abstract should be brief, indicating the purpose/significance of the research, methodology, major findings
and the most significant conclusion (s). The abstract shouldnot contain literature citations that refer to the main
list of reference attached to the complete article. The abstract should be written as a single paragraph and should
be in reported speech format (past tense); complete sentences, active verbs and the third person should be used.
The abstract should be structured to include the study’s “Objective”, “Methods”, “Results”, and “Conclusion”
under 4 separate headings. Abstracts of review articles should be a brief overview of the main points from the
review. In reviews and case reports, abstract should be written without any sections. The abstract (English and
Turkish) should not be more than 300 words.

Keywords

The authors must provide 3-6 keywords for indexing purposes and to facilitate the retrieval of articles by search en-
gines. Keywords should be different from the words that make up the title of the article. Keywords should be written
below the abstracts both inTurkish andEnglish. Acronyms should be avoided. For English keywords, always try to
use terms from the Medical Subjects Headings list from Index Medicus (www.nlm.nih.gov/mesh/MBrowser.

html). For Turkish keywords, terms from Turkish Scientific Terms (www.bilimterimleri.com) should be used.

Main text

Introduction

The introduction should be clear and concise, with relevant references on the study subject and the proposed appro-
ach or solution. There should be no subheadings. Excessive citation of literature should be avoided. Only necessary
and the latest citations of literature that are required to indicate the reason forthe research undertaken and the

essential background should be given.

Methods
Explain clearly but concisely your clinical, technical, or experimental procedures. A precise description of the selec-
tion of your observational or experimental subjects (for example patients or laboratory animals including controls)
must be presented. Experimental research involving human or animals should be approved by ethical com-
mittiee. All chemicals and drugs used must be identified correctly, including the generic names, the name of the
hesis. The techni or meth

with standard references. Briefly describe methods that have been published but are not well known as well as

dole

manufacturer, city and country in p ry adopted should be supported

new or substantially modified methods. Description of established procedures are unnecessary. Apparatus
should be described only is it is non-standard; commercially available apparatus used should be stated

(including manufacturers’ name, address in parenthesis). Only SI units should be used for each measurements.
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Results

The result section should provide complete details of the experiment that are required to support the conclusion of
the study. The results should be written in the past tense when describing findings in authors experiments. Previ-
ously published findings should be written in the present tense. Speculation and the detailed interpretation of the

data should not be included in the results but should be put into the discussion section.

Discussion
Statements from the “Introduction” and “Results” sections should not be repeated here. The final paragraph shoul-

dhighlight the main conclusions of the study.

Tables and Figures

The visual presentations like photographs, graphics, picturesetc. must be labelled “Figures”. Whereas, the “Tables”
shows the classifieddata. Tables should be added after the “References” section. Figure legends should be placed into
the end of the main text. Figures should be uploaded as a separate file following the Dergipark System.

All tables and figures must have a caption and/or legend and be numbered (e.g., Table 1., Figure 2.), unless there
is only one table or figure, in which case it should be labelled “Table” or “Figure” with no numbering. Captions
mustbe written in sentence case (e.g., Figure 1. Macroscopic appearance of the samples.). The font used in the
figures should beTimes New Roman. If symbols such as x, u, 1, or v are used, they should be added using the
Symbols menu of Word.

All tables and figures must be numbered consecutively as they are referred in the text. Please refer to tablesand
figures with capitalisation and unabbreviated (e.g., “As shown in Figure 2. ...”, and not “Fig. 2” or “figure 2”).
The resolution of images should not be less than 118 pixels/cm when width is set to 16 cm. Images must bescanned

at 300 dpi resolution and submitted in .jpeg, .png or .tif format.

Graphics and diagrams must be drawn with a line weight between 0.5 and 1 point. Scanned or photocopied graphs

anddiagrams are not accepted.

Charts must be prepared in 2 dimensions unless required by the data used. Charts unnecessarily prepared in3

dimensions are not accepted.

Figures that are charts, diagrams, or drawings must be submitted in a modifiable format, i.e. our graphi-
cspersonnel should be able to modify them. Therefore, if the program with which the figure is drawn has a “Save
as’option, it must be saved as .pdf. If the “Save as” option does not include .pdf extension, the figure must becopied
and pasted into a blank Microsoft Word document as an editable object. It must not be pasted as an imagefile (.tiff
or.jpeg) unless it is a photograph.

Tables and figures, including caption, title, column heads, and footnotes, must not exceed 16 x 20 cm andshould be
no smaller than 8 cm in width. For all tables, please use Words “Create Table” feature, with no tabbedtext or tables
created with spaces and drawn lines. Please do not duplicate information that is already presented inthe figures.

Tables must be clearly typed, each on a separate sheet, and single-spaced. Tables may be continued on anothersheet

if necessary, but the dimensions stated above still apply.

Tables should be arranged as a horizontal borderline as well as below the last line. Moreover, there sould be vertical
line on the right of first column on the left hand site. Abbreviations used in the tables such as (*) should be explained
below the table in 10 font size.

In Tables written in Turkish, decimal numbers should be written with comma, however in English text, decimal
numbers should be written with dots. Percentages (%) should be placed in front of the numbers without space and

behind the numbers in Turkish and English text, respectively.

Example for a Table:

Tablel. The reasons of not applying to general practioner for the first application.
The reasons n* %

Only Psychiatrist can do it

No information about general practioner Parents decision

Not preferred 47 53.4

17 19.3

12 13.6

12 13.6

*Total number of patients.

Acknowledgement

All acknowled, P I p ions, financial supports, grants, technical supports and the conflict

of interest should be mentioned at the end of the text.

Funding
The type of Project or the financial support such as scientific projects of University, TUBITAK projects etc. should
be added at the end of the text including the numbers and the year of the projects.

References

While talking about the source in the text, the first author’ surname i Er and his firends’ study12”...... or m

Er et al.12. Both authors should be given the surnames of both authors (similar results were found in the study

conducted by Oncii and Ilkel3).

Citations in the text should be identified by numbers assuperscript, for example, “The results were as follows: 4
If there are more than one references, separate the numbers with comma, for example, “Several interventions have

been successful at increasing compliance.11,14”

In following journals, first and the last numbers should be seperated by “* , for example: Diabetes mellitus is

associated with a high risk of foot ulcersi-3 or “As reported previously,1,3-6”

Do not include personal d data, or other d materials as references, although

p P

such material may be inserted (in parentheses) in the text. In the case of publications in languages other than
English, the published English title should be provided if one exists, with an annotation such as “(article inTurkish
with an abstract in English)”. If the publication was not published with an English title, provide the original title
only; do not provide a self-translation. A short title for use as a running head (not to exceed 30 characters in
length, including spaces between words) is needed. References should be formatted as follows (please note the
punctuationand capitalisation):

The list of references at the end of the paper should be given in order of their first appearance in the text. All authors
should be included in reference lists unless there are more than 6, in which case only the first 3 should be given,

Jollowed by “et al.” in English and “ve ark.” in Turkish references.

The number of references should not be more than 60 in original articles, not more than 100 in review articles,
not more than 20 in case reports and not more than 5 in letter to editor. The journal requires DOI
numbers, when available, to be included in all references. Personal experiences and researches without a DOI

number should not be used.

In order to arrange the reference list easly, our journal suggest the use of reference arrangement programmes such
as EndNote or Mendeley etc.).

For a reference in the reference list, the surname of author, the first letter of author’s name, the title of the reference,
the name of the journal, the year of the journal, the numbers of its volume, issue and pages should be written. The
name of the journal should be abbreviated as in AMA (American Medical Association) ((http://library.nymc.
le.cfm). If the abb

edu/informatic: is not avalible, whole name of the journal should be written.
Published papers

Yoldas O, Bulut A, Altindis M. Current Approach to Hepatitis A Infections. Viral Hepatit ] 2012; 18: 81-86..
Debes-Marun CS, Dewald GW, Bryant S, et al. Chromosome abnormalities clustering and its implications for
pathogenesis and prognosis in myeloma. Leukemia. 2003;17:427-436.

Ozcelik E, Oztosun M, Giilsiin M, ve ark. Pseudothrombocytopenia due to EDTA in a case with idiopathic throm-
bocytopenic purpura. Turk ] Biochem. 2012;37(3):336-339.

Gage BE, Fihn SD, White RH. Management and dosing of warfarin therapy. Am ] Med. 2000;109(6):481- 488.
doi:10.1016/S0002-9343(00)00545-3.

If a supplement of a journal is referred, (suppl.) in English and (ES) in Turkish manuscripts should be used.

Electronic journal articles
If a journal from a website is used, the date of publishing is used. Usually, there is no numbers of volume, issue or

pages. The web adress and date of download should be given.

Example:
Acetaminophen poisoning. In: DynaMed [database online]. EBSCO Information Services. http://0-

Med

id=113862.

search.ebscohost.com.topcat.switchinc.org/login.asp
Updated
March 09, 2010. Accessed March 23, 2010.

Book

Harmening D. Modern Blood Banking & Transfusion Practices. 6th ed. Philadelphia, PA: FA. Davis Com-
pany; 2012.

Strunk W Jr., White EB. The Elements of Style. 4th ed. New York, NY: Longman; 2000.

Chapter in a book

and

Solensky R. Drug allergy: d
Allergens and Allergen Immunotherapy. 3rd ed. New York, NY: Marcel Dekker; 2004:585-606.

McCall RE, Tankersley CM. Phleb iderations. In: Bishop ML, Fody EP, Schoeff LE, editors.
Clinical Chemistry: Techniques, Principles, Correlations. Philadelphia, PA, USA: Lippincott Williams & Williams;
2010:33-73.

of reactions to and aspirin. In: Lockey P, ed.

and specimen

Conference proceedings

Weber KJ, Lee J, Decresce R, Subjasis M, Prinz R. Intraoperative PTH monitoring in parathyroid hyperplasia
requires stricter criteria for success. Paper presented at: 25th Annual American Association of Endocrine Surgeons
Meeting; April 6, 2004; Charlottesville, VA.

Chu H, Rosenthal M. Search engines for the World Wide Web: a comparative study and evaluation met-
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hodology. Paper presented at: American Society for Information Science Annual Conference; October 19-24, 1996;
Baltimore, MD. http://www.asis.org/annual-96/electronicproceedings/chu.html. Accessed February 26, 2004.

Theses
Fenster SD. Cloning and Characterization of Piccolo, a Novel Comp of the F iptic Cy

1 Matrix
[master’s thesis]. Birmingham: University of Alabama; 2000.

Publication Policy and Manuscript Evaluation Process

A. Double-blinded peer-reviewed method

Biotechnology and Strategic Health Research (] BSHRS) is published 3 times a year (April, August, December) and
it is double-blinded peer-reviewed system national journal.

Editorial and publication processes of the BSHRS Derg. are shaped in accordance with the guidelines of the interna-
tional organizations such as the International Council of Medical Journal Editors (ICMJE), the World Association
of Medical Editors (WAME), the Council of Science Editors (CSE), the Committee on Publication Ethics (COPE),
the European Association of Science Editors (EASE). The journal is in conformity with Principles of Transparency

and Best Practice in Scholarly Publishing (doaj.or tp

). Processing and p is free of charge with

the Biyoteknolojik ve Stratejik Saglik Arastirmalart Dergisi. Authors are not charged a fee at any point during
the publication process. All manuscripts should be submitted through the journal’s web page at http://dergipark.
gov.tr/bshr.

For the evaluation of papers, at least two referees are determined considering the content of the manuscript or the
professional scientific area of the referees. In this step, referee assessment form is sent via internet without names.
The personal data of the referee is not shown since the double-blind peer-reviewed method is used. Upon request,
a written document given to referee as the referee for that contribute to the journal. The authors cannot directly
contact with the referees. The referee’s evaluation report is sent by the journal management system. The evaluation

forms and the referees’ reports are sent to the corresponding author(s) by the editor.

B. Decision process
After the referees’ evaluation process, the editor decides whether the manuscript will be accepted or not considering
the accuracy and the importance of the work, referee’ reports, copyright infringement and ethical problems such

as plagiarism.
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Bilimsel arastirma ¢aligmalar: gliniimiizde her gegen giin daha da 6nemli hale gelmektedir. Aragtirma sonuglarinin saglik
ve ekonomi gibi pek ¢ok alanda kullanilmasi nedeniyle bilimsel ¢alismalarin dikkatli bir sekilde yapilmasi son derece 6nem
arz etmektedir. Bu siireg, bilime 6nemli katkilar saglayacag distiniilen aragtirma konusunun belirlenmesi ile baslayip bir¢ok
agamalardan gegmektedir. Orneklem se¢imi ve giig analizi de bu dnemli asamalardan birisidir. Bu derlemede amacimiz érneklem
se¢imi, ornekleme yontemleri ve gii¢ analizi hakkinda bilgiler vermektir.

Anahtar  Arastirma, 6rneklem segimi, 6rnekleme yontemleri, power analiz
Kelimeler

Abstract

Scientific research studies are becoming more and more important today. Due to the fact that the results of the research are used in many areas
such as health and economy, it is very important to carry out scientific studies carefully. This process begins with the determination of the rese-
arch issue, which is thought to make significant contributions to science, and goes through many stages. Sample selection and power analysis is
one of these important stages. In this review, our aim is to provide information about sample selection, sampling methods and power analysis.

Keywords ~ Research, sample selection, sampling methods, power analysis
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GiRi$
Aragtirma ¢alismalarinin amacina ulagmas: i¢in dikkat-
li bir sekilde planlanmalar1 gerekir. Iyi bir aragtirmanin
planlanmasinin pek ¢ok asamasi bulunur. Birinci adim,
problemin tanimlanmasidir. Ikinci adimda, literatiir ta-
ramas! yapilmasi ve ardindan yontemin belirlenmesi ge-
rekmektedir. Bu asamadan sonra ¢alismay: etkileyebilecek
tiim olast degiskenler ve dahil etme/hari¢ tutma kriterleri
tanimlanmalidir. Caligma tasarimi net olmali ve prosediir-
ler mevcut olan en iyi metodolojiye gore tanimlanmalidir.!
Bu faktorlerin yaninda, ¢alijmanin amaglarina ve degis-
kenliklerine uygun bir 6rneklem biyiiklagiine sahip ol-
mast gerekir. Orneklem (sample), aragtirmanin yapildig
kitleden belirli kurallara gore segilen ve kitle ile ayn1 6zel-
liklere sahip katilimcilarin olusturdugu birimlerdir. Or-
nekleme (sampling) kitleden belli kurallara gore uygun 6r-
neklem se¢me islemidir. Kitle (popiilasyon) ise arastirma
kapsamina giren ve ayni 6zellige sahip birimlerin tiimiine
denir. Kitle kelimesi bazi kaynaklarda “evren’, “yigin” ve
“kiitle” olarak da tanimlanmaktadir. Kitle buyuklugi ge-
nellikle N ile gosterilir. Bilimsel aragtirmalarda ¢aligmanin
ozelligine gore belirlenebilecek bircok 6rnekleme yontemi

mevcuttur.!

Ornekleme ydntemlerine gecmeden dnce, belirlenen ev-
reni en iyi temsil edecegi ve ¢alismadan istenen sonuglari
ifade edecegine inanilan 6rneklem gergevesi olusturulmasi
gerekmektedir. Orneklem cercevesi, evreni biitiin ayrinti-
larryla temsil edebilecek olan dgelerin tamamidir. Bu ger-
ceve, calismanin gegerliligini ve tutarliligini direkt olarak
etkilediginden, evrene dair tahmin ve genelleme yapabil-
mek icin 6zel olarak belirlenmesi 6nemlidir. Evreni ifade
etmeyen ya da evrenin niteliklerini yansitmayan 6rneklem
ile gerceklestirilen ¢alismalar, biytik 6l¢iide hatali bulgu-

lara ulasabilir.?

Ornekleme Yontemleri
Ornekleme yontemleri “olasiliga bagli olarak” ya da “olasi-

liga bagli olmadan” olmak iizere iki grupta toplanir.

Olasiliga Bagh (Probability Sampling)
Ornekleme Yontemleri
Olasilikli 6rnekleme yontemlerinde 6rnekleme segilecek
birimler, esit olasiliga sahiptir. Her bir 6rneklem birimine
esit olasilik verilmesiyle 6rneklemin kitleyi temsil yetene-
gini arttirmig olur. Olasiliga bagli ornekleme yontemle-
rinin en temel olanlari; Basit Rastgele, Tabakali Rastgele,

Sistematik ve Kiime Orneklemesidir. 7

1) Basit Rastgele Ornekleme (Simple Random Samp-
ling): Kitlede bulunan N tane birimden yerine koyarak,
ya da yerine koymadan n tane (n<N) birimin se¢ilmesidir.
Burada kitle birimlerinin homojen oldugu varsayilir ve her
birimin 6rnekleme ¢ikma olasiliklar: esittir.'” Basit rastge-
le 6rnekleme yonteminde 6ncelikle evrenin tiim &gelerini
iceren bir 6rneklem cergevesi belirlenmelidir.® Cogunlukla
bir liste seklinde olusturulan 6rneklem ¢ercevesinde aras-
tirmacilar her bir 6geye numara verir. Sonrasinda aragtir-
macilar 6rneklemin i¢inde olmasini istedigi 6genin sayist
kadar rastgele sayu tiretir ya da 6geleri olusturdugu listeden
tesadiifi se¢im yapabilmek icin bilgisayar yazilimi veya

rastgele say1 listelerini kullanirlar.?

2) Tabakali Rastgele Ornekleme (Stratified Random
Sampling): Kitlenin biitiindi heterojen yapidaysa, fakat
ayr1 ayr1 homojen alt parcalara ayrilabiliyorsa tabakali 6r-
nekleme kullanilir. Orneklem biiyiikliigii tabakalarin bii-

yukligiine orantili olarak dagitilir.!”

3) Sistematik Ornekleme (Systematic Sampling): Cer-
gevesi belli kitle birimlerinden belli bir sistematige gore
orneklem se¢me yontemidir. Bu érnekleme yonteminde
kitledeki denek say1s1 N, drnekleme segilecek denek sayisi

n’ye boliiniir."”

4) Kiime 6rneklemesi (Cluster Sampling): Ornekleme
birimi tek birim degil kiimelerdir; yani 6rnekleme birimi
bireylerden degil kiimelerden olusur. Arastirma yapilacak

bireyler genis bir alana dagilmis durumda iseler, basit
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rastgele ve tabakali rastgele 6rnekleme yontemine gore
yapilan se¢im ile 6rnekleme ¢ikan bireylere ulasmak kolay
olmayabilir. Béyle bir durumda kiime 6rnekleme yontemi

uygulamada kolaylik saglar.!”

Olasiliga Bagli Olmayan (Non-probability Sampling)

Ornekleme Yontemleri

Olasiliga bagli olmayan 6rnekleme, arastirmacilarin ¢alis-
mak istedikleri hedef kitleden 6rneklem birimlerini sec-
melerine yardimei olan bir grup érnekleme teknigini tem-
sil eder. Olasiliga bagli olmayan 6rnekleme yontemlerinin

en stk kullanilanlar1 agagida anlatilmigtir.

1) Kota Orneklemesi (Quota Sampling): Sinirli bir ev-
rende, aragtirma konusu olan toplulugun belirli 6zellik-
lerinin yansitilabilmesi i¢in, aragtirmanin amacina uygun
olarak aragtirmacinin 6ngordiigii bazi degiskenlerin alin-

masini gerektiren bir aragtirma yontemidir.>’

2) Amachi Ornekleme (Judgemental/Purposive Samp-
ling): Bu yontemde, hangi grubun ya da 6rnekleme birim-
lerinin arastirma amacina daha uygun olacagina ve aras-
tirmaya alinacagina, arastiricinin kisisel kanisi ve bilgisi
kullanilarak karar verilir. Amacli 6rneklemenin asil amaci,
ilgilenilen grubun arastirma sorularinizi cevaplamaniza en

iyi yardimcr olacak 6zelliklerine odaklanmaktir.»*!!

3) Uygunluk Orneklemesi: Arastirmaya hiz kazandiran
bir yontemdir. Ciinkil bu yontemde arastirmaci, yakin ve
erisilmesi kolay olan bir durumu seger. Bu yontemde aras-
tirmaci ¢aligmay1 duyurur ve katilimcilar ¢aligmaya katil-
mak isteyip istemediklerini kendileri segerler. Bu 6rnekle-
me yontemi ¢ogu zaman arastirmacinin diger 6rnekleme
yontemini kullanma olanaginin olmadigi durumlarda

kullanilir.

4) Kartopu Orneklemesi: Bu yontemde ¢alismanin ko-
nusu ile ilgili olarak referans bir kisi se¢ilmekte ve bu kisi

araciligi ile diger kisilere ulasilmaktadir. Sonrasinda kati-

limcilar arastirmacilar1 yonlendirir ve 6rneklem biiytir.12

Orneklem Biiyiikliigiiniin Belirlenmesi
Orneklem, bilimsel anlamhiligin beklenen etkisinin istatis-
tiksel olarak anlamli olmasi igin “yeterince biiyiik” olmali-
dir. Orneklem biiyiikliigii kii¢iik olan bir caligma, anlaml
sonuglar vermeyebilir ancak, gereginden biiyiik 6rnekleme
sahip bir ¢aligma da kaynak israfina yol agabilir. Insan veya
hayvan denekleri iceren deneysel ¢alismalarda da 6rnek-
lem biiyiikliigiiniin belirlenmesi kritik bir noktadir. Tasa-
rimi1 kétii olan ve 6rneklem biiyiikliigii yanlis hesaplanan
bir ¢aligma, denekleri gereksiz ve yanlis tedavilere maruz
birakabilmektedir.”*'* Bu nedenle, klinik arastirmalarin ta-
sariminda en temel adimlardan biri, ¢aligmanin giiciiniin
ve orneklem biiyiikligiiniin hesaplanmasidir. Giig, 6rnek-
lem biiyiikliigii tahminlerinin, “temel alinan popiilasyon-
daki ¢alisma gruplari arasinda istatistiksel olarak farklilik
bulunmadig1” sifir hipotezini dogru bir sekilde reddetme
olasiligidir. Mevcut kaynaklar ve etik hususlar goz éniine
alindiginda, aragtirma ¢aligmalarinin giicii en az %80 ol-
malidir. Calismanin 6rneklem biytkligi arttikca giicti
de dogru orantili olarak artar. Buna gore, bir arastirmaci
orneklem biyiikligiint ayarlayarak calijmanin giictini

kontrol edebilir.'>!¢

Orneklem Biiyiikliigiinii Etkileyen Faktorler
Uygun 6rneklem biiyiikliigiiniin hesaplanmasinda dikkate

alinmasi gereken 3 temel faktor vardir:

1. p degeri ya da tip 1 hata (alfa): Dogru bir sifir hipote-
zinin (HO), yanliglikla reddedilmesi ihtimalidir. Ornegin,
diyabet ilaglarinin yan etkilerini degerlendiren bir klinik
arastirmada, HO hipotezi “iki ilag arasinda yan etkiler aci-
sindan istatistiksel anlamda fark yoktur” test edilmeye ¢a-
lisilmaktadir. Iki ilag arasinda yan etkiler agisindan aslinda
bir fark bulunmadig1 halde, “iki ilacin farkli yan etkileri
bulunmaktadir” bulgusuna ulagildiginda, tip 1 hata yapil-

mus olur.

2. Giig (1- B): Cohen, istatistiksel giiciin taniminy; “yanlis
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bir sifir hipotezinin reddedilme olasilig1 (1-B)” seklinde
yapmustir. Glig, bir ¢alismanin istatistiksel olarak anlamli

sonuglar saglama ihtimalidir."”

3. Etki Biiyiikliigii (§): Caligmanin sonucunda elde edi-
len tahmin degerinin, kitle degerinden ne kadar sapma
gosterebilecegini ifade eder ve arastirmacilar tarafindan
belirlenir. “Gruplar arasindaki farklilik ne kadar ¢ikarsa,
klinik olarak anlamli kabul edilecektir?” sorusunun yanit
etki bitytikltigiinti ifade eder. Eger aragtirmacilar bu soruya
yanit veremiyorsa, onceki ¢aligmalardan veya pilot calig-

malardan faydalanabilir.'®

Orneklem Biiyiikliigii Hesaplama Formiilleri
Orneklem biiyiikliigiinii saptamak icin gesitli istatistik-
sel formiiller mevcuttur. Kategorik veriler i¢in 6rneklem
biiytikliigiinii hesaplarken kullanilan ¢ok sayida yaklagim

vardir.

n=p (100-p)z?

EZ
n: Orneklem hacmi
p: Bir durum veya kosulun meydana gelme ytizdesi
E: Maksimum hata yiizdesi
z: Gliven seviyesi
E, hata pay1 (dogruluk diizeyi) veya arastirmacinin goz
ardr ettigi risk seviyesidir. Sosyal arastirmalarda %5 hata
pay1 kabul edilebilir. Ornegin, hemsirelerin is tatminleri
iizerine yapilan bir ankette, katilimcilarin %401 memnun
olmadiklarini belirttiklerinde, yalan séyleme oranlar1 %35
ile %45 arasinda olacaktir. E'nin degeri ne kadar kiigiikse,
orneklem boyutu o kadar biytik olur. Ciinkii teknik olarak
orneklem hata orani, n'nin karekokiiyle ters orantilidir, an-

cak biiyiik bir 6rneklem kesinligi garanti edemez."

Z, anket bulgularinin ortaya koydugu sonuglarin dogru
olduguna dair giiven diizeyidir. Gerekli giiven diizeyine
karsilik gelen istatistiksel degerdir. Bunun arkasindaki
ana fikir, bir popiilasyon tekrar tekrar 6rneklenecek ol-

saydi, elde edilen bir degiskenin ortalama degerinin ger-

¢ek popiilasyon degerine esit olma olasiligidir. Arastirma
caligmalarinda kullanilan tipik giiven seviyeleri ytizde 95
(0,05: Z=1,96) veya ylizde 99dur (0,01: Z=2,57). %95’lik
bir giiven diizeyi, 100 6rnekten 95’inin belirtilen hata pay:
(E) dahilinde ger¢ek popiilasyon degerine sahip olacagi

anlamina gelir.

Bir 6rneklem biiytikliigii formiiliiniin ikinci temel bileseni,
popiilasyonun varyansinin veya heterojenliginin tahmini-
dir. Formiilde, bir oranin varyansi veya belirli bir sorunun
nasil olustugunun yiizdesi, P (100-P) olarak ifade edilmek-
tedir. Burada, P bir ozellige sahip bir 6rneklemin orani-
dir. Ornegin, tedavi sonucu iyilesen hastalarin orani %40
ise, iyilesmeyen katilimcilarin orani %60’tir. Bu durumda
P=40, 100-P=60 olacaktir. Anahtar konu, anketi gercek-
lestirmeden 6nce P degerinin nasil tahmin edilecegidir.
Bartlett ve ark. (2001), arastirmacilarin, varyansin maksi-
mizasyonu ile sonuglanacagi ve maksimum 6rnek biyiik-
lagtinii tahmin edecegi igin, P’nin tahmini olarak %50 ola-
rak kullanilmasini 6nermektedir.?' Tablo 1, %1 hata pay1
ve giiven diizeyleri i¢in gerekli olacak 6rneklem boyutunu

gostermektedir.”?
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Tek grup ortalamasi ile
orneklem biiyiikliigii hesaplanmasi
Aragtirmaci, bir tedaviye tabi tutulan bir grup hastada veya
bir hastalig1 olan hasta grubunda sonug¢ degerlendirmesi
gibi tek bir grup tizerinde ¢aligma yiiriitiiyorsa ve birincil
sonug, ortalama ve standart sapma degerlerini ifade eden
stirekli bir degiskense 6rneklem bityiikliigt asagidaki for-

miille hesaplanabilir:

N=(Z,)s
&

s: Onceki galismalardan veya pilot calismadan elde edilen
standart sapma

d: Tahminin dogrulugu veya gercek ortalamaya ne kadar
yakin oldugu

Za/2: Belirlenen anlamlilik diizeyinde iki kuyruklu alter-

Tablo 1. %95 ve %99 Giiven Diizeyine Gére Orneklem natif hipotez igin normal sapma degeridir.
Biiyiiklagtiniin Hesaplanmasi (%1 hata payi ile).”
Popiilasyon varyansi P=%50 Tek kuyruklu hipoteze sahip aragtirma ¢alismalari igin yu-

Ornekler}l %95 giiven seviyesi | %99 giiven seviyesi karidaki formill agagidaki gibi yeniden yazilabilir:
biiyiikliigii
50 50 50
75 74 75 N=(Z)s
100 99 99 d
150 148 149
200 196 198 Za degerleri %5 ve %1 anlamlilik diizeyi igin 1,64 ve 2,33
250 244 246 olarak kabul edilir.*
300 291 295
400 384 391
500 475 485 o ..

Bir 6rnekle gosterecek olursak:
600 565 579

Hastalarin bel ¢evresini tahmin etmek igin yapilacak bir
700 652 672

caligmada, tahmin ile gercek bel ¢evresi ortalamasi arasin-
800 738 763

; o . .

1000 906 013 da 2 cmden az fark olmast isteniyor. %95 giiven araliginda
1500 1297 1375 orneklemin standart sapmasi 5 oldugundan hata orani %5
2000 1655 1784 kabul edllll’ Bu durumda;
3000 2286 2539
5000 3288 3838 N =(1,966)?52 = 24 degerini verir.
10000 4899 6228 22
25000 6939 9944

24 olarak tahmin edilen 6rneklem biytklagi, %10’Tuk
bir oranla hastalarin ¢alismadan geri ¢ekilmesi, eksik veri,
hasta takip verilerinin kaybolmasi gibi durumlar varsa dii-
zeltilmis 6rneklem biyiikligi 27 olacaktir. Bu sekilde elde

edilen diizeltilmis 6rneklem boyutu;

24/(1-0,10) F 24/0,9 = 27 seklinde hesaplanir ve %20’lik
bir veri kayb: orani icin de diizeltilmis 6rneklem boyutu

30 degerini verecektir.

iki grup ortalamast ile 6rneklem biiyiikliigii hesaplanmast
Mortalite artigi, farkindalik, cerrahi veya tedavi sonucu
gibi iki gruba sahip ¢alismalarin 6rneklem biytkligi
tahmini, 6nceki literatiir incelemesinden veya daha kiigiik
orneklem biytikliigii tizerinde yapilan pilot caligmada elde
edilen sonuglara gore yapilmaktadir. Sifir hipotezi olan bir
caligma: Ho: 1l = m2 ve Ha: nl = n2 + d seklinde ifade

edilir. Burada m degeri popiilasyon orani olup, pl ve p2
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buna karsilik gelen 6rneklem tahminleridir. Bu durumda
orneklem buyiikligu asagidaki formil kullanilarak tah-

min edilebilir:

2
(Z%V 2p(1—-p) + Z1—ﬁ\/p1(1 —p)p.(1— pz))

N =
(p1 — p2)?

pl ve p2’nin grup I ve grup II igin ilgili sonucun orani ol-
dugu ve p=(p1l+p2)/2 oldugu durumlarda, anlamlilik dii-
zeyinde Za/2 normal sapma ve Z1-f, tip II hatanin %p’si
ile %1-P giigte normal sapma olarak kabul edilir. Normal-
de tip IT hata diizeyi %20 veya daha az olarak kabul edilir.
Aragtirmaci, esit olmayan iki grupla bir ¢aligma yapmay1
planliyorsa, gruplar esitmis gibi N degerini elde etmeli, ar-
dindan degistirilmis 6rneklem biiyiikliigiinii hesaplamali-
dir. Tki grubun érneklem biiyiikliigiiniin orani r = n1/n2
ise, gerekli 6rneklem biiyiikliigii N1 = N (1+r)2/4r olarak,
nl =2n2 ise N1 = 9N/8 seklinde hesaplanir.**

Caligma Tasariminin Orneklem Biiyiikliigiine Etkisi
Bilimsel bir ¢alijmanin tasarimi, orneklem biiytkligi
tizerinde 6nemli bir etkiye sahiptir. Tanimlayici ¢alismalar,
kiigiik etkiler i¢in kabul edilebilir bir giiven aralig1 vermek
adma yuzlerce denege ihtiya¢ duyar. Kontrol grubu iger-
meyen deneysel ¢calismalar genellikle kontrol grubu igeren
calismalar icin gereken 6rneklem sayisinin dortte birine
ihtiyag duyar. On-son test tipindeki tek gruplu bir deger-
lendirme ¢aligmasi, kontrol gruplu benzer bir ¢aligma icin
gereken sayinin yarisina ihtiyag duyar. Tek yonlii hipoteze
sahip bir ¢aligma tasarimi, iki yonli ¢aligmalara kiyasla
%20 daha az denek gerektirir. Karistirici faktorlere uyum
saglamak i¢cin randomize olmayan ¢alismalarin randomize
calismalara kiyasla %20 daha fazla denege ihtiyac1 vardir.
Caligmadan geri ¢ekilme, eksik veri, hasta takip verilerinin
kaybolmasi vb. gibi diger faktorlerin goz ard1 edilmesi i¢in
ek %10-20 oraninda daha fazla denek gereklidir.**

Caligma kapsaminda beklenen “sonu¢” dikkate alinmali-
dir. U olas1 sonug kategorisi vardir; Birincisi, iki alternati-

fin oldugu basit bir durumdur: Evet/hayur, 6lii/canl, agily/

asisiz, vb.

Ikinci kategori, dini inanglar ve kan gruplar1 gibi birbirini
dislayan ¢ok sayida alternatifi kapsar. Bu iki sonug katego-

risinde veriler genellikle yiizde olarak ifade edilir.>>*

Ustincii kategori agirlik, boy, kan basinci, trigliserid,
TNF-a, homosistein gibi stirekli yanit degiskenlerini kap-
sar. Bunlar siirekli 6l¢timler olduklarindan ortalama ve
standart sapmalar seklinde 6zetlenirler. Istatistiksel yén-
temler, bu sonug dl¢titlerinden hangisinin ¢aligma i¢in uy-
gun olduguna bagli olarak drneklem biiyiikliigiinii uygun
hale getirir. Ornegin; siirekli sonug degiskenine kiyasla
kategorik degiskenleri degerlendirmek i¢in daha biyik
orneklem biiyiikligi gereklidir.

GUC ANALIZi (POWER ANALiZ)
Bilimsel ¢aligmalara dahil edilen 6rneklemden elde edilen
sonuglarin tiim popiilasyon i¢in uygunlugunu kontrol et-
mek gerekmektedir. Bu kontrol gii¢ analizi ile saglanmak-
tadir. Caligmalarda giiciin diisiik olmasi yanhs yorumla-

malara yol agmaktadir.?®

Giig analizi ¢alismaya baslamadan 6nce ya da ¢aligma ve-
rileri toplandiktan sonra da uygulanabilir. Caliymalardan
once yapilan gii¢ analizi, istenilen giicti elde etmek i¢in
gerekli 6rneklem biiyiikliigiinti tahmin etmek icin yapilir.
Veri toplandiktan sonra yapilan gii¢ analizi ile de ¢aliyma-

nin gergek giicii hesaplanabilir.

Aslinda bir testin giiciinii hesaplamak, genellikle merkezi
olmayan t degeri gibi merkezi olmayan dagilimlarin kul-
lanilmasini gerektirir. Bunlar karmagik hesaplamalardir.
Benzer formiiller olduk¢a fazla olmasina ragmen, tam
merkezi olmayan hesaplamalar1 yapabilen bilgisayar yazi-
Iimlarinin bulunmasi nedeniyle bu formiiller zaman geg-

tikge daha az kullanilmaktadir.?’

Bu bilgisayar programlar: etki biiytikliigii, anlamlilik dii-
zeyi gibi bilgiler girildiginde istatistiksel giicii saptayabil-
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mektedir.® PASS, G-power, nQuery Advisor, UnifyPow,
SPSS, SAS, Minitab, Piface, Power and Precision ve STA-
TISTICA gibi yazilimlar bu amagla kullanilmaktadir. Bu
programlara ek olarak ¢evrimici olarak gii¢ analizi yapan

web sitesine bulunmaktadir.?!

Cikar ¢atigmasi
Yazarlar arasinda herhangi bir ¢ikar catismasi bulunma-

maktadir.

Yazar Katkilar:
Dizayn: E.PK.K,, EC.
Literatiir taranmasi: E.PK.K,, EC.
Makalenin timiinin olusturulmasr i¢in sorumluluk alin-
mast: EPK.K, EC.
Makale tesliminden 6nce imla ve dilbilgisi agisindan yeni-
den incelenmesi: EPK.K., EC.

Makalenin son haline onay verilmesi: E.PK.K., E.C.

Etik Onay
Derleme ¢alismasi oldugundan etik kurul izni alinmamus-

tir.

Finansal destek
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Anahtar
Kelimeler

Giin gegtikge artan antibimikrobiyal direng ve 6zellikle gram negatif bakterilerdeki karbapenem direnci endise verici boyutlardadir. Giivenli
alternatif tedavi segenekleri arayis1 devam etmektedir. Sefiderokol, hiicre girisini kolaylastirmak ve yiiksek periplazmik konsantrasyonlar
elde etmek i¢in bakteriyel demir transport mekanizmasini kullanan yeni bir siderofor sefalosporindir. Temel bakterisidal aktivitesi diger
B-laktam antibiyotikler gibi penisilin baglayan proteinlere baglanarak peptidoglikan sentezinin dolayisiyla hiicre duvarinin inhibisyonu ve
hiicre 6liimiine yol agmast iledir. Sefiderokoliin sinif A, B, C ve D olmak iizere dort Ambler sinifinda hem serin hem de metallo-£3-laktamazlar
tarafindan hidrolize kargi kararliligi gosterilmistir. Ayni zamanda effluks pompasi aracili direng ve porin mutasyonlari sefiderokol
tizerinde sinuirli etkilidir. Karbapenem direngli Enterobacterales, karbapenem direngli Pseudomonas aeruginosa, Acinetobacter baumannii,
Stenotrophomonas maltophilia ve Burkholderia cepacia gibi ¢oklu ilaca direngli mikroorganizmalar dahil gram negatif bakterilere kars1 genis
bir invitro etkinlige sahiptir. Piyelonefrit dahil komplike idrar yolu enfeksiyonlari, komplike intraabdominal enfeksiyonlar, hastane kokenli
bakteriyel pnomoni ve ventilator iligkili bakteriyel pnomoni gibi komplike vakalarin tedavisinde etkinligi kanitlanmigtir. Komplike tiriner
sistem enfeksiyonlar i¢in 6nerilen sefiderekol dozu 7- 14 giin boyunca her 8 saatte bir 2 gram, komplike intraabdominal enfeksiyonlar igin,
5- 14 giin boyunca her 8 saatte bir 2 gramdir ve 3 saatlik infiizyon olarak uygulanmas: onerilir. Sefiderokol bobrekler tarafindan degismeden
atilir ve klerens, kreatinin klerensi ile iligkilidir. Bu nedenle hem artmis renal klerens igin hem de orta ve siddetli bobrek yetmezligi olan
hastalarda doz ayarlamas: gereklidir. Diger sefalosporinlere benzer yan etki profilleri olmakla beraber iyi tolere ediliyor gériinmekte olup
diger antibiyotiklere direngli bakterilerin neden oldugu enfeksiyonlarin tedavisinde uygun bir segenek olabilecegini diisiindiirmektedir.

Antibiyotik direnci, karbapenem, sefiderokol, sefalosporin

Abstract

Keywords

Increasing antimicrobial resistance and especially carbapenem resistance in gram-negative bacteria are at alarming levels. The search for safe alternative treatment
options continues. Cefiderocol is a new siderophore cephalosporin that uses the bacterial iron transport mechanism to facilitate cell entry and achieve high perip-
lasmic concentrations. Its main bactericidal activity, like other B-lactam antibiotics, is by binding to penicillin-binding proteins, inhibiting peptidoglycan synthesis,
thus inhibiting the cell wall and causing cell death. The stability of cefiderocol to hydrolysis by both serine and metallo-f3-lactamases has been demonstrated in four
Ambler classes, classes A, B, C, and D. At the same time, efflux pump-mediated resistance and porin mutations have limited effects on cefiderocol. It has broad
in vitro activity against gram-negative bacteria including carbapenem-resistant Enterobacterales, carbapenem-resistant Pseudomonas aeruginosa, Acinetobacter
b ii, multidrug-resi microorganisms such as Stenotrophomonas maltophilia and Burkholderia cepacia. Its efficacy has been proven in the treatment
of complicated cases such as complicated urinary tract infections including pyelonephritis, complicated intra-abdominal infections, hospital-acquired bacterial
pneumonia and ventilator-associated bacterial pneumonia. The recommended dose of cefiderecol for complicated urinary tract infections is 2 grams every 8 hours
for 7-14 days, for complicated intra-abdominal infections, it is 2 grams every 8 hours for 5-14 days, and it is recommended to be administered as a 3-hour infusion.
Cefiderocol is excreted unchanged by the kidneys and clearance is related to creatinine clearance. Therefore, dose adjustment is necessary both for increased renal
clearance and in patients with moderate to severe renal impairment. Although it has similar side-effect profiles to other cephalosporins, it appears to be well tolera-
ted, suggesting that it may be a suitable option in the treatment of infections caused by bacteria resistant to other antibiotics.

Antibiotic resistance, carbapenem, cefiderocol, cephalosporin
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GiRi$
Coklu ilag direngli (CID) gram negatif bakteriler, komp-
like tiriner sistem enfeksiyonu, komplike intraabdominal
enfeksiyon, nozokomiyal pnomoni ve sepsis gibi cesitli
enfeksiyonlara neden olmaktadir.! Diinya Saglik Orgiitii
(DSO), karbapenem direncli Enterobacterales, Pseudo-
monas aeruginosa ve Acinetobacter baumannii suslarini
ve tgiincti kugak sefalosporin direngli Enterobacterales’i,
yeni tedavilere acilen ihtiya¢ duyulan kritik patojenler ola-
rak belirlemistir.> Hastalik Kontrol ve Onleme Merkezleri
(Centers for Disease Control and Prevention/ CDC), ge-
nislemis spektrumlu beta laktamaz (GSBL) {ireten ve CID
P, aeruginosa’y: ciddi tehdit, karbapenem direngli Entero-
bacterales (CRE) ve karbapenem direngli (CR) A. bauman-
nii’yi acil tehdit olarak tanimlamistir.’ CDC 2019 yilinda
direngli enfeksiyon etkenleri ile mortalite oranlarint CR
Acinetobacter i¢in %33 (8,500 yatan hasta & 700 6lim),
CID P. aeruginosa i¢in %29 (32,600 yatan hasta & 2,700
olim), GSBL iireten Enterobacterales i¢in %50 (197,400
yatan hasta & 9,100 6liim) ve CRE i¢in 13100 yatan has-
ta, 1100 oliim ve vaka sayisinda artis olarak bildirmistir.?
Karbapenemler, gram negatif bakteriyel enfeksiyonlar i¢in
en giivenilir son care ilaglar olarak kabul edilirler.* CRE,
penisilinler, sefalosporinler ve karbapenemler dahil olmak
iizere tim [-laktam ajanlara kars: direnclidir. Benzer se-
kilde, CID Pseudomonas, Acinetobacter, Stenotrophomonas
gibi non-fermenter mikroorganizmalarin ¢ogu sefalospo-
rinler, penisilinler, florokinolon ve p-laktam olmayan bi-
lesiklere kars: genellikle direnglidir. Bu direncli etkenlerle
enfekte hastalarin tedavileri olduk¢a zorlayici olmakta,
mortalite ve morbidite artmaktadir.® Karbapenem direnci-
nin tim kitalarda ortaya ¢ikmasi ve hizla yayilmasi, kiire-
sel bir halk saglig1 sorunudur.® Bilinen veya mevcut direng
mekanizmalarindan etkilenmeyen yeni yapisal antibiyotik

siniflarina acil ihtiya¢ duyulmaktadir.*

Gram negatif bakterilerde karbapenem diren¢ mekaniz-
malar; kazanilmis [-laktamazlar, kromozomal [-lak-
tamazlarin agir1 ekspresyonu, porin proteinleri gibi dis

membran proteinlerindeki mutasyonlar, hedef modifikas-

yonlar ve efluks pompalar1 araciligr ile gelisebilmektedir.
Fakat bunlardan en 6nemlisi ve en ¢ok goriileni kazanilmis

B-laktamazlardir.®

Karbapenem direngli Enterobacterales ve GID gram ne-
gatif basil ile enfekte kritik durumdaki hastalar1 tedavi
etmek i¢in mevcut olan antimikrobiyal ajanlar arasinda
kolistin, aminoglikozidler, tigesiklin, seftazidime-avibak-
tam, seftolozan-tazobaktam, meropenem-vaborbaktam ve
imipenem-silastatin-relebaktam yer almaktadir. Fakat bu
ajanlarla tedavide, 6nemli toksisiteler, artmis direng ve bir
veya daha fazla B-laktamaz enzim sinifina kars: inaktivite

soz konusudur.”

Yeni nesil antimikrobiyallerden sefiderokol aerobik gram
negatif bakterilere karsi etkili bir siderofor sefalospo-
rindir.® Ekim 2019da idrar yolu enfeksiyonlarinin (IYE)
tedavisi icin ve Eyliil 2020de hastane kokenli bakteriyel
pnoémoni ve ventilator iliskili bakteriyel pnémoni tedavisi
i¢in Amerika Birlesik Devletleri (ABD) Gida ve Ilag Idare-
si (Food and Drug Administration/ FDA) onay1 almigtir.”
Gram negatif bakteriyel enfeksiyonlarda yetiskinlerin te-

davisi i¢in Avrupa Birliginde de onaylanmigtir.’

1. Sefiderokolun Kimyasal yapis1

Sefiderokol (eski adi S-649266), dis membrana niifuz
etmek ve periplazmik bosluga girmek icin bakteriyel si-
deroforlar1 kullanan yeni bir katekol ikameli siderofor
sefalosporindir.’® BAL30072, MC-1 ve SMC-3176 gibi
diger siderofor konjuge monobaktam antibiyotikler bir
dihidroksipiridon sideroforuna konjuge iken, sefidero-
koliin katekol parcasina sahip olmasi digerleri ile yapisal
farklilik olusturmaktadir.’® Sefiderokol, C-3 yan zincirinde
antibakteriyel aktiviteyi ve B-laktamazlara kars stabiliteyi
gelistiren pirolidinyum grubuna sahip olmasi bakimmdan
sefepime benzer. Ayni zamanda C-7 yan zincirinde dis
membrandan gegcisi iyilestiren bir karboksipropan-oksi-
mino grubuna sahip olmasi nedeni ile seftazidime benzer
(Sekil 1.A).
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Sekil 1. Sefiderokoliin kimyasal yapisi (A, B, C)"
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Sekil 1 11 numarali kaynaktan diizenlenmigtir.

E. coli tarafindan tiretilen enterobaktin ve P. aeruginosa ta-
rafindan iiretilen piyoverdin de dogal sentezlenen katekol
ikameli molekiillerdir.'* C-7 yan zinciri olarak bir amino-
tiyazolilasetik asit tiirevi, bilinen bir sefalosporin ¢ekirdegi
ACLE.HCI
silat p metoksibenzil ester hidrokloriir) veya ACLH.HCI

(7-amino-3-klorometil-3-sefem-4-karbok-

(7-amino-3-klorometil-3-sefem-4-karboksilat benzhidril
ester hidrokloriir) ile birlestirilmis ve ardindan yeni bir
sefalosporinin 6nciisiinii olusturmak iizere C-3 yan zinciri
olarak bir tersiyer amin ile kuaternizasyon gerceklestiril-
mistir'? (Sekil 1.A, 1.C).

2. Sefiderokolun Etki Mekanizmasi

Sefiderokol, bakteriyel siderofor demir transport sistemi

ile aktif transportla ve dig membran porin kanallarindan
pasif difiizyonla gram negatif bakterilerin periplazmik
bosluguna taginmaktadir.'®'>* Diger B-laktamlarin ¢ogu,
gram negatif bakterilerin dig membranini porin kanallar
ile pasif difiizyonla gecerken sefiderokol demir transport
sistemlerini de kullanir®® (Sekil 2). P aeruginosa’daki de-
mir tagtyict PiuA ve E. colideki CirA ve Fiunun sefidero-
koliin dis membran boyunca tasinmasini kolaylagtirdiklar:
gosterilmistir."* Iceri girdikten sonra sefiderokol, diger ok-
simino sefalosporinlere benzer sekilde basta PBP3 olmak
tizere PBP’lere baglanir ve peptidoglikan hiicre duvari sen-

tezini inhibe ederek hiicre 6liimiine neden olur.'>'>!
Sekil 2. Sefiderokoliin bakteri hiicresine girisi'®

Gram negatif bakterilerde sefiderokoliin PBP inhibisyon
profilini degerlendiren c¢aligmalar, P. aeruginosa ve E. co-
li'de sefiderokoliin PBP3’in yani sira PBPla, PBP1b ve
PBP2%i de inhibe ettigini ve K. pneumoniae’nin PBP2’sine

de afinitesi oldugunu gostermistir.'*

Sefiderokol yapisal olarak seftazidim ve sefepim ile iligki-
lidir. Her {ig bilesik de C-7de -laktamazlara kars: stabilite
saglayan bir aminotiyazol halkasina sahipken, sefiderokol
C-3’te demir baglayic1 bir siderofor gorevi goren bir kate-
kol yan zincirine sahiptir (Sekil 1.A). Boylece, bakteriyel
sideroforunu taklit eder, ferrik demir ile selatl kompleks-
lerin olusumunu kolaylastirir ve bir “Truva atr’ gibi hiicre
girisi kazanmaktadir'® (Sekil 2).
° 4 <

S 4
o =
®® &mmmm \, e

Dig Zar!
Beta-laktamaz
Periplazma Beta-laktamazile Beta-laktamazlara
4 parcalamir S ars: kararl

Peptidoglikan

i Q@ Diger Beta-lal

Penisilin Baglayici
Proteinler

ig zar

Sekil 2 15 numarali kaynaktan diizenlenmistir
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3. Sefiderokol Farmakokinetigi
Sefiderokol, 100-4000 mg doz araliginda lineer farmako-
kinetik gostermistir.’ Diger sefalosporinlere benzer sekil-
de, sefiderokol i¢in farmakokinetik/farmakodinamik (FK/
FD) indeksi, doz aralig1 sirasinda zamansiz ilag konsant-
rasyonlarinin organizma minimum inhibisyon konsant-
rasyonunu (MIK) agan yiizdesidir. Standart sefiderokol
dozu, kreatinin klerensi <60 mL/dk olan hastalar i¢in 6ne-
rilen doz ayarlamalariyla birlikte, her 8 saatte bir 3 saat-
lik infiizyon seklinde uygulanan 2gdir ve bobrek klerensi
artmis olan hastalar icin sikligin ayarlamalari her 6 saatte
bir artirilmas: seklindedir (CLCR =120 mL/dk).” Her 8
saatte bir 2 g'lik/ 3 saatlik infiizyonlar1 veya bobrek fonk-
siyonuna gore ayarlanmis dozaji takiben, sefiderokoliin
ortalama maksimum plazma konsantrasyonu komplike
tiriner sistem enfeksiyonlarinda 115 mg/L ve nozokomiyal
bakteriyel pnémoni veya ventilator iligkili pndmoni enfek-
siyonunda 111 mg/Idir. Sifirdan 24’e kadar plazma kon-
santrasyonu zaman egrisi altindaki alan komplike tiriner
sistem enfeksiyonlarinda 1944 ve nozokomiyal bakteriyel
pnoémoni veya ventilator iligkili pnémoni enfeksiyonunda

1773 mg. saat/Ldir.'®

Sefiderokoliin beyin omurilik sivisina penetrasyonu ile il-
gili veriler su anda eksiktir ve %40-601 basta albiimin ol-
mak tizere plazma proteinlerine baglanir.”'” Sefiderokoliin
farelerde protein baglanma orani %38 olarak bulunurken,
insanlarda in vitro plazma proteinlerine baglanma orani
basta albiimin olmak {izere toplam %57,8 bulunmustur.””
Renal fonksiyon, sefiderokoliin farmakokinetiginin ana
belirleyicisidir."” Sefiderokol minimal diizeyde metaboli-
ze edilir ve esas olarak bobreklerden atilir.”'® Bir gramlik
tek bir sefiderokol dozunun bir saatte infiize edilmesin-
den sonra sefiderokol, toplam radyoaktivite i¢in plazma
konsantrasyon zaman egrisinin %92,3’tinii olusturur ve
toplam radyoaktivitenin %98,6’s1 idrarla atilir. Sefidero-
koliin tahmini geometrik ortalama klerensi 5,18 L/saat ve
eliminasyon yarilanma omrii 2-3 saattir.” Ventilator ilis-
kili bakteriyel pnémoni hastalarinda akciger penetrasyo-

nunun iyi oldugu belirlenmistir.'® Diger sefalosporinlere

benzer sekilde, sefiderokol icin FK/FD indeksi, serbest ilag
konsantrasyonlariin dozaj araligi boyunca organizma
MIiK’ini (%{T>MIK) asma yiizdesidir.” Bébrek fonksiyo-
nunun sefiderokol farmakokinetigi tizerinde etkisi 6nem-
lidir. Kreatinin klerensi orta diizeyde ([CLCR] = 30- <60
mL/dk veya 30-59 mL/dk) ise veya bobrek fonksiyonlar:
onemli derecede bozulmus, hemodiyaliz alan veya bob-
rek yetmezligi (CLCR <15 mL/dak) durumlarinda (CLCR
> 15 - < 30 mL/dk veya 15-29 mL/dk) sefiderokol dozu
azaltilmalidir. Artmus bobrek fonksiyonu olan hastalarda
(CLCR = 120 mL/dk) doz artirilmalidir.*'” Standart sefi-
derokol dozu her 8 saatte bir 3 saatlik infiizyon seklinde 2g
olarak uygulanmalidir. Kreatinin klerensi <60 ml/dk olan
hastalar i¢in doz ayarlamas: gerektirir ve renal klerensi
artmig hastalar i¢cin (CLCR 2120 ml/dk) siklik artirilarak

6 saatte bir olacak sekilde uygulanmalidir.’

Karaciger yetmezliginin sefiderokoliin farmakokinetigi
tizerine etkisi yoktur. Pnémonili kritik hastalarda yapilan
bir analizde pulmoner epitel sivist iginde yitksek oranda

hedefe ulasildig1 gozlemlenmistir.”"”

Yapilan bir faz 3 klinik ¢aligmasinda karbapenem direngli
Enterobacterales enfeksiyonlu hastalarin mortalite oranla-
r1 MIK sonuglari ile karsilastiriimis ve MiK sonuglarinin
mortalite ile iligkili olmadig1 belirlenmistir. Kisaca, sefide-
rokol ile tedavi edilen enfekte hastalarin klinik sonuglari,
sefiderokol MIK degerleri ile iliskili gorillmemektedir.””
Onerilen sefiderokol dozlarinin kullanilmasi yetersiz FK/
FD optimizasyonunun basarisizliklarini ortadan kaldir-

maktadir.”

4. Sefiderokol Farmakodinamigi
Diger B-laktam antibiyotiklere benzer sekilde, sefiderokol
zamana bagli 6ldiirme aktivitesi gosterir ve sefiderokoliin
etkinligini ongoren FK/FD, serbest ila¢ konsantrasyonlari-
nin MiK’in iizerinde oldugu dozlama araliginin yiizdesidir
(%fT>MIK)."® Gram negatif izolatlar i¢in <4 pg/ml’lik
bir MIK sefiderokol varliginda yeterli bakteriyel azalma

saglayacagi cesitli caligmalarda gosterilmistir.”” Ayrica in-
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fiizyon siiresinin uzatilmasi etkinligini artirmaktadir. Bu
durum fare solunum yolu modelinde gosterilmistir. Bu
modelde, MIK degeri 4 pg/mL olan bir CR K. pneumoni-
ae susuna kars1 %fTMIK degerleri, sefiderokoliin bir ve ii¢
saatlik infiizyonlarinda uygulandiginda sirasiyla %75 ve

%100 olarak bulunmustur.”

P, aeruginosa suslarini iceren bir murin femur ve akciger
enfeksiyon modelinde, statik bir etki i¢in gereken %fTMIK
ve 1- log10 azalmasi, sefepim i¢in %62 ve %88, sefidero-
kol icin %47 ve %58 olarak bulunmustur. 1- logl0 azal-
mast igin %88,1 £ %3,4 gerektiren A. baumannii suslari
harig, Enterobacterales ve P. aeruginosa dahil olmak tizere
CR suslarda 1- log10 azalmas: i¢in benzer hedefler gerek-
tirmistir. Bu fark, A. baumanniinin neden oldugu bu tiir
enfeksiyonlarin tedavisinde daha yiiksek dozlara ihtiyag

duyuldugunun gostergesi olabilir."”

Farkli bir ¢aligmada sefiderokol MIK degerleri 0,25- 16
mg/L arasinda degisen ve %981 < 4 mg/L olan P. aerugi-
nosa, A. baumannii ve Enterobacterales’i igeren 1260 klinik
izolat ¢aliyma kapsamina alinmigtir.?** Normal bobrek
fonksiyonuna (GFR > 90 mL/dk/1,73 m2) sahip simiile
edilmis deneklerde, vakalarin en az %90’ 1nda 2 g 8 saatte
bir, 3 saatlik infiizyon ile > %75 {T> MIK elde edilmistir.
Orta siddette bobrek hasari olanlarda (GFR 30- <60 mL/
dk/ 1,73 m2) 1,5 g, 8 saatte bir, 3 saatlik infiizyon ve siddet-
li bobrek yetmezligi olanlarda (GFR 15-<30 mL/dk/1,73
m2) 1 g 8 saatte bir, 3 saatlik infiizyon seklinde uygulan-
mus ve deneklerin %90’inda > %75 fT> MiKe ulasilmistir.
Hemodiyaliz alan son dénem bébrek yetmezligi bulunan
simiile edilmis deneklerde 0,75 g sefiderokol 12 saatte bir,
3 saatlik infiizyon olarak uygulanmis ve deneklerin en az
%90'nda > %75 fT> MIK elde edilmistir. Oysa CLCR >
120 mL/dk/1,73 m2 olan vakalarda hedefe ulagsmak i¢in
2 g 6 saatte bir, 3 saatlik inflizyon gereklidir. Calisma, bir
saatlik infiizyonlarla kabul edilebilir hedef kazanimi bul-
masina ragmen, yazarlar, kritik hastalar da dahil olmak
iizere ciddi enfeksiyonlar icin sefiderokoliin potansiyel

kullanimina dayali olarak uzatilmis 3 saatlik infiizyonu

desteklemislerdir.”

Kawaguchi ve ark. simiilasyon yontemlerini, enfekte hasta-
lar1igeren popiilasyon-PK verilerini ve 0,004 mg/L-8 mg/L
arasinda degisen gram negatif patojenlerin sefiderokol
MiK’lerini (MIK50=0.06 mg/L, MIK90=1 mg/L) kullana-
rak hedefe ulasmay: tahmin etmislerdir.® Bu durumda da,
viicut agirlig1 ve bobrek fonksiyonuna gore ayarlanmis 2 g,
8 saatte bir, 1 saatlik infiizyon simiile edilmis dozlarla tiim
deneklerde > %75 fT> MIK hedefine ulasilmistir.”?

5. Sefiderokoliin invitro etkinligi
Sefiderokol gram pozitif ve anaerobik mikroorganizmala-
ra kars1 antimikrobiyal etkinlige sahip degildir.”** Acineto-
bacter, Pseudomonas, Stenotrophomonas, Burkholderia gibi
non-fermentatif basiller ve Enterobacterales dahil olmak
tizere CID gram negatif basillere karsi dnemli antibakteri-
yel etkinlik gostermektedir.® Sefiderokol ayrica Haemop-
hilus, Moraxella catarrhalis ve Bordetella parapertussis’e ve
dogasi geregi CID Elizabethkingia meingoseptika’ya karst

in vitro etki gostermistir.**

Seftazidim gibi diger sefalosporinlere benzer sekilde se-
fiderokol, ozellikle PBP3% yiiksek baglanma afinitesinin
sonucu olarak 4 ana bakteriyel patojen olan K. pneumoni-
ae, E. coli, P. aeruginosa ve A.baumannii’ye karsi zaman 6l-
diirme egrisi deneylerinde giiglii in vitro bakterisidal etki

goOstermistir."

Sefiderokol ve karsilagtirma ajanlarinin invitro antimikro-
biyal etkinligi, SIDERO-WT-2014 siirveyans ¢alismasinin
bir parcasi olarak Kasim 2014 ile Ekim 2015 arasinda Av-
rupa ve Kuzey Amerikada toplanan 9205 yeni klinik izo-
lata karst belirlenmistir. Bu ¢aliyjmada, Avrupa ve Kuzey
Amerikadan gelen meropenem direngli (MiK>2 pg/mL)
Enterobacterales izolatlarma kars1 sefiderokol MIK90 de-
gerleri Avrupa ve Kuzey Amerika icin sirasiyla 4 ve 1 pg/
mL bulunmustur. Meropenem duyarli olmayan (MIK >4
ug/mL) P. aeruginosa i¢in sirastyla 1 ve 0,5 ug/mL ve me-

ropenem duyarli olmayan (MiK>4 ug/mL) A. baumannii
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i¢in her iki bolgeden izolatlar i¢in 1 pg/mL olmustur. Sefi-
derokol MiK’leri, meropenem duyarli olmayan izolatlarin
genel koleksiyonuna kars1 <0,002 pug/mL-64 ug/mL arasin-
da degismistir.

Diinya ¢apinda 2014-2016 yillarinda 52 tilkede yapilan
farkli bir calismada CR Enterobacterales (n = 1022), GCID
A. baumannii (n = 368), CID P. aeruginosa (n = 262), S.

maltophilia (n = 217) ve B. cepacia (n = 4) suslarinda se-

fiderokoliin etkinligi degerlendirilmistir. Karbapenem di-
rencli Enterobacterales izolatlarinin sefiderokol MiK’leri
0,004 - 32 pg/mL arasinda degisirken MIK90 degeri 4 pg/
mL bulunmus ve izolatlarin %97’sinin (991/1.022) sefide-
rokol MiK’leri <4 pg/mL olarak belirlenmistir. CID A. ba-
umannii, GID P. aeruginosa ve S. maltophilia igin sefidero-
kol MIK90 degerleri sirasiyla 8, 1 ve 0,25 pg/mL olmus ve
sirasiyla %89,7 (330/368), %99,2 (260/262) ve %100’ tinde
(217/217) izolatlarin sefiderokol MIK degerleri <4 pg/mL

Tablo 1. Mikroorganizma tiirlerine gore sefiderokoliin MIK50-MIK90 degerlerinin seftazidim-avibaktam ve meropenem ile kargilastir1l-
mas1**?%7
Gram negatif aerop bakteriler : Seﬁ.derokol Sef.tazidim-avibafktam .Meropenen.l
MIK, | MiK, Range MIK,, MIK,, MiK, | MiK,
Enterobacterales (tiimii) 0,12 1 <0,002-8 0,12 0,5 <0,06 0,12
Meropenem direngli 1 4 0,008-32 1 > 64 16 > 64
KPC-iiretenler 1 4 0,004-32 1 4 32 > 64
Escherichia coli 0,06 0,5 <0,002-4 0,12 0,25 < 0,06 < 0,06
Klebsiella aerogenes 0,12 0,5 <0,004-8 0,25 0,5 < 0,06 0,12
Klebsiella oxytoca 0,06 0,25 <0,002- 2 0,12 0,25 <0,06 <0,06
Klebsiella pneumoniae (timi) 0,12 2 <0.06-8 0,25 1 < 0,06 8
Seftazidim-avibaktam direngli 2 4 0,25-16 64 64 32 64
Meropenem direngli 1 4 <0,03-8 8 64 8 32
KPC-iiretenler 1 2 0,03-64 2 4 > 16 > 16
Pseudomonas aeruginosa (timii) 0,06 0,5 <0,002-8 2 8 0,5 8
Coklu ilag Direngli 0,25 1 <0,002-32 32 > 64 32 > 64
Seftazidim-avibaktam duyarli olmayanlar 0,12 1 <0,002-4 16 64 16 64
Seftolozan-tazobaktam duyarli olmayanlar 0,25 4 0,004-8 8 64 16 32
Meropenem duyarli olmayanlar 0,25 1 0,008-4 8 64 8 16
Acinetobacter baumannii (tiimii) 0,12 1 < 0,002-64 16 > 64 32 > 64
Meropenem duyarli olmayanlar 0,25 1 <0,002-64 32 > 64 64 > 64
Coklu Tlag Direngli 0,25 8 0,015- 256 32 > 64 64 > 64
Burkholderia cepacia 0,008 0,016 0,002-0,016 NA NA 4 8
Citrobacter freundii 0,06 0,25 <0,002-1 0,12 0,5 <0,06 <0,06
Citrobacter koseri 0,25 0,5 0,06-2 0,12 0,12 <0,06 < 0,06
Enterobacter asburiae 0,25 1 < 0,06-0,5 0,25 0,5 <0,06 0,12
Enterobacter cloacae 0,25 1 <0,03- 64 0,25 1 <0,06 0,125
Serratia liquefaciens 0,06 0,12 0,015-0,25 0,25 0,5 <0,06 0,12
Serratia marcescens <0,06 0,5 <0,002- >64 0,12 0,5 < 0,06 0,12
Stenotrophomonas maltophilia 0,06 0,5 <0,002-4 16 64 > 64 > 64
Siprofloksasin duyarl olmayanlar 0,06 0,5 0,002-2 Veri yok Veri yok Veriyok | Veriyok
Kolistin duyarli olmayanlar 0,12 0,5 0,002-2 Veri yok Veri yok Veriyok | Veriyok
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oldugu goriilmiistiir. B. cepacia igin sefiderokol MiK’leri
0,004 - 8 pg/mL arasinda degismistir (1.801/1.873). Calis-
ma sonunda sefiderokoliin, CR Enterobacterales, CID A.
baumannii, CID P. aeruginosa, S. maltophilia ve B. cepacia
izolatlarinin diinya ¢apinda 2014-2016 yillarindaki klinik
izolatlara kars: giiclii invitro etkinlik gosterdigi sonucuna
vardmistir.”” Sefiderokoliin ¢esitli ¢aligmalardan derlenmis
MIK90-MIK50 degerlerinin seftazidim-avibaktam ve me-

ropenemle karsilastirmasi Tablo 1'de gosterilmistir.

Yapilan bir calismada sefiderokol (MIK90, 4pg/mL), CRE
izolatlarina kars1 sefepim, seftazidim-avibaktam ve sefto-

lozan-tazobaktamdan >16 kat daha gii¢lii bulunmustur.

CID A. baumannii’ye kars, sefiderokol (MIK90, 8uig/mL),
sefepim, seftazidim-avibaktam ve seftolozan-tazobaktam-
dan >8 kat daha giiclii bulunmustur. Yalnizca kolistinin
(MIK90, 1ug/mL), CID A. baumannii'ye kars1 sefiderokol-
den daha giiclii etki gosterdigi gériilmiistiir. CID P, aeru-
ginosa’ya karst MIK90 degeri 1ug/mL olarak bulunmustur.
Bu, sefepim, seftazidim-avibaktam ve seftolozan-tazobak-
tama gore >64 kat daha giigli ve kolistinin etkisine ise
benzerlik gostermektedir. Sefiderokol, S. maltophilia’ya
(MIK90, 0,25pg/mL) kargt giiglii etki gosterirken, kargi-
lastirilan ajanlarin timiiniin etkisiz oldugu gortlmiistiir.”
New YorK'ta yapilan farkli bir calisma da Enterobacterales,
P. aeruginosa ve A. baumaniinin %99,6’sinda sefiderokol
MiK’leri <4 mg/L de etkinlik gdstermistir. MiK’ler, P. ae-
ruginosa i¢in bildirilen bulgularla tutarli bulunmustur. Ay-
rica sonuglarin sefalosporin veya karbapenem direncinin
gelismesinden 6nemli 6l¢iide etkilenmedigi belirlenmistir.
Benzer sekilde, A. baumannii igin genel MIK90 degerle-
ri 1-2 mg/L ve karbapenem direngli izolatlar i¢in 8 mg/L

olarak bildirilmistir.?®

Diinya genelinde (42 iilke) 2000den 2016’ya kadar top-
lanan gram negatif ¢oklu diren¢ mekanizmalar: bulunan
mikroorganizmalar tizerinde yapilan bir ¢aliymada tiim
ornekler icin sefiderokoliin MIK90 degeri 2 mg/L iken,

kargilastirmali ilaglar olan seftolozan-tabobaktam i¢in >64,

meropenem i¢in >64, seftazidim i¢in >64, seftazidim-avi-
baktam i¢in >64, amikasin i¢in >64, aztreonam i¢in >32,
sefepim i¢in >16, siprofloksasin i¢in >4, kolistin i¢in 8, ti-
gesiklin i¢in 2 mg/L olarak bulunmustur. Yine bu ¢aligma-
da sefiderokoliin farmakokinetik parametrelerinin (doku
difiizyonu ve bobrek yetmezliginde kullanim) kolistin ve
tigesikline gore ¢ok daha uygun oldugu vurgulanmis, bu
durumun CID enfeksiyonlarin tedavisinde sefiderokoliin

onemli bir segenek olabilecegi belirtilmistir.

Kuzey Amerika ve Avrupada 2014’ten 2019’a kadar top-
lanan Enterobacterales izolatlar1 tizerinde yapilan arag-
tirmada &rneklerin MIK50 ve MIK90 degerleri sirastyla
0,12 ve 1 ug/mL bulunmustur. Sefiderokol, <4 pg/mLlik
bir MIK ile tim Enterobacterales izolatlarmin %99,8’ini
inhibe etmistir. Meropeneme direngli izolatlarin %96,7’si
sefiderokole duyarli bulunurken, seftazidim-avibaktamin
(%77), sefepimin (%8,7), seftolozan-tazobaktamin (%7,8)
ve siprofloksasinin (%7,8) duyarli oldugu belirlenmistir.
Sefiderokol, en etkili ilaca kiyasla 2%20 daha yiiksek bir
duyarlilik yiizdesi gostermistir. Bu galismada 263 (%91,6)
seftazidim-avibaktam direngli (MIK, >16 pg/mL) Entero-
bacterales ve 2.658 seftolozan-tazobaktam-direncli (MIK,
>4 pg/mL) Enterobacterales izolatinin %97,7’si sefideroko-

le duyarl: olarak bulunmustur.*

SENTRY Antimikrobiyal Gozetim Programi kapsaminda,
2020 yilinda Amerika Birlesik Devletleri (ABD) ve Av-
rupadan 19 iilkeden toplanan 11433 gram negatif klinik
izolat, sefiderokoliin invitro etkisi yontinden test edilmis
ve MIK50- MIK90 degerleri Enterobacterales izolatlarinda
0,06-0,5 mg/L, CRE izolatlarinda 0,5-4 mg/L, P. auroginosa
izolatlarinda 0,12-0,5mg/L, yaygin ila¢ direngli P. aurogi-
nosa izolatlarinda 0,12-1mg/L, Acinetobacter izolatlarinda
(586’s1 A. baumannii — 640 A. calcoaceticus kompleks)
0,25-1mg/L olarak bulunmustur. Ayni ¢alismada diger
antimikrobiyal ajanlarla sefiderokoliin etkisi karsilastiril-
mus Enterobacterales izolatlarina kars: sefiderokol duyarli-
1181 %99,8, karsilastirilan ajanlardan duyarliligi en yiiksek

olan ajan ise >%94 olarak bulunmustur. Enterobacterales
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izolatlarinda meropenem-vaborbaktam direngli izolat-
larin %95,1’ine, imipenem-relebaktam direngli izolatla-
rin %95,9’una, seftazidim-avibaktam direngli izolatlarin
%89,2’sine ve piperasilin-tazobaktam dahil bu ti¢ kombine
ilaca birlikte direngli bulunan izolatlara kars: sefideroko-
lin duyarlilig1 %91,3 bulunmustur. Tim P. aeruginosa izo-
latlarina kars: en aktif antimikrobiyal ajan %99,6 orani ile
sefiderokol olmus, imipenem-relebaktam ve seftazidim-a-
vibaktam 9%96,4, seftolozan-tazobaktam %96,1 olarak bu-
lunmustur. Yaygin ilag direngli P. auroginosa izolatlarinda
karsilastirma yapilan ajanlardan en yiiksek duyarlilik %73
iken sefiderokol duyarlilig1 %97,3 olarak saptanmugtir. imi-
penem-relebaktam, seftazidim-avibaktam, seftolozan-ta-
zobaktam ve piperasilin-tazobaktamm timiine direngli
P. aeruginosa izolatlarinda sefiderokoliin duyarlilig1 %100
olmustur. Acinetobacter izolatlarinda (586’s1 A. baumannii
- 64’11 A. calcoaceticus kompleks) karsilagtirma ajanlarinda
en yiiksek duyarlilik %53’te kalirken sefiderokol duyarlilig
%97,7 olmustur. Meropenem direncli Acinetobacter izolat-
larinin sefiderokol duyarlilig1 %95,8, kolistin duyarliliklar
%76,4 olmustur. Diger karsilastirma ajanlarinda en yiiksek
duyarlilik %9da kalmustir. S. maltophilia izolatlarinda se-
fiderokol duyarliligi %100 olarak bulunurken, diger etkin
ajanlar olan levofloksasin duyarlilig1 %82,5, minosiklin du-
yarlilig1 %99,4 ve trimetoprim-siilfametoksazol duyarlilig1
%97,9 olarak belirlenmistir. Sefiderokoliin ABD ve Avru-
pa izolatlarina karg1 etkinlikleri ¢cok benzer bulunmustur.
Sonuglarin yiiksek duyarlilikta bulunmasi, sefiderokoliin
OXA-48 benzeri karbapenemazlar ve metallo-f-laktamaz-
lar1 iceren P-laktamaz ve B- laktamaz intibitorlerine di-
rengten sorumlu enzimler tarafindan hidrolize ya da porin

mutasyonlarina kars: artmus stabilitesi ile iliskili olabilir.*!

SIDERO-WT-2014 siirveyans ¢alismasinda sefiderokoliin
MIK90 degeri OXA-23, OXA-24 ve OXA-58-pozitif izolat-
lara kars1 1 pg/mL, KPC-pozitif izolatlara ve VIM-pozitif
izolatlarin genel koleksiyonuna kars1 2 pug/mL, OXA-48
benzeri pozitif izolatlara kars1 4 pug/mL ve NDM pozitif
izolatlara karst 8 ug/mL olarak bulunmustur. Sefiderokol

MiK’leri, GES karbapenemazlari veya GSBL aktivitesi

olan GES tipi B-laktamazlar1 tasiyan izolatlara karsi 0,12
- 8 pg/mL arasinda ve IMP-pozitif izolatlara kars1 1 - 2
pg/mL arasinda degismistir. MIK90, meropenem duyarli
olmayan karbapenemaz negatif izolatlarin genel koleksi-
yonunda 1 pg/mL olarak bulunmustur. Tim KPC, IMP,
VIM, OXA-48-benzeri ve OXA-58-pozitif izolatlar dahil,
test edilen toplam %97,7 (1243/1272) izolatin MIK deger-
leri <4 pg/mL olmustur. Karbapenemaz negatif izolatlarin
%99,3’11, OXA-23-pozitif izolatlarin %97,2’si, OXA-24-po-
zitif izolatlarin %95,2’si, GES-pozitif izolatlarin %91,7’si ve
NDM-pozitif izolatlarin %64,3’ti olmak iizere bes izolat
disinda timii (%99,6; 1267/1272) <8 pg/mL sefiderokol ile

inhibe edilmistir.?®

Sefiderokol dort Ambler (-laktamaz smifinin hepsine
kars1 stabilite saglar.'>** Yapilan ¢esitli ¢aligmalarda sefi-
derekoliin sinif A (CTX-M15, GSBL, KPC vb), B (IMP-1,
VIM-2, NDM-1, L1 vb), C (P99) ve D (OXA-23, OXA-40,
OXA-48 benzeri, OXA-51 benzeri ve OXA 58 vb.) dahil ol-
mak tizere dort Ambler sinifinda hem serin hem de metal-
lo-f3-laktamazlar tarafindan hidrolize kars1 kararli oldugu
gortilmektedir.!»*##>333 Sefiderokoliin bagil hidroliz hizi,
test edilen diger antibakteriyel maddelerinkinden yakla-
sik ic-on kat daha diisiik bulunmustur. VIM-2 ve L1 i¢in
sefiderokol hidroliz hizi meropeneme gore dort-yedi kat
daha digiik bulunmustur. Meropenem, seftazidim ve se-
fepime kiyasla sefiderokol NDM-1 ile 3-10 kat daha disiik
hidroliz hizi géstermistir.*? Sefiderokoliin metallo-p-lak-
tamazlara (L1, VIM-2 ve IMP-1) kars: katalitik etkinligi
yani, enzim ve substratin afinitesine kars1 enzim-substrat
devir hizi (Kcat/Km) meropenem ile karsilastirildiginda
meropenemden 417 kat daha diisiik ve test edilen tiim an-
tibakteriyeller arasinda en diisiik deger oldugu bulunmus-
tur. Sefiderokoliin ve meropenemin KPC-3 ve OXA-23
enzimlerine afinitesi karsilastirilmis ve meropenem igin
bu enzimlerin afinitesinin 250- 100.000 kat daha yiiksek

oldugu ortaya koyulmustur.**

Farkli bir ¢alismada sefiderokol ayrica IMP tipi meta-
lo-B-laktamazlar, IMP-1 ve IMP-6 tarafindan disiik se-
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viyeli hidroliz 6zelligi gostermistir. Bunlardan IMP-6 En-
terobacterales suslarinda imipenem duyarli, meropenem
direngli fenotipik 6zellik gosterebilir.*® Bu veriler, sefidero-
koliin IMP-1, IMP-6, VIM-2, L1 ve NDM-1 metallo-3-lak-

tamazlara kars1 oldukga kararli oldugunu géstermektedir.*”

Ambler D smifi karbapenemazlardan OXA-48, OXA-23 ve
OXA-40’a kars: yiiksek diizey direng gosteren aminopeni-
silinler, karboksipenisilinler ve orta diizey diren¢ gosteren
imipenem ile karsilastirildiginda sefiderokol, blaOXA-48,
blaOXA-23 ve blaOXA-40 genleri ile modifiye edilmis E.
coli izolatlarinda MIKde herhangi bir degisiklik olmaksi-

zin tam duyarliligini korumustur.*

Sefiderokol kromozomal AmpC [-laktamazlara kars: sta-
bilite ve diisiik indiiksiyon potansiyeli gostermistir. P. aeru-
ginosa ve E. cloacaeda AmpC indiiksiyonu i¢in sefiderokol
aktivitesi, kararlilig1 ve egilimine iliskin invitro bir deger-
lendirmede, AmpC iireten izolatlarda seftazidim, sefepim
ve aztreonam i¢in MIK’ler ana suslarindan >16 kat daha
yliksekken, sefiderokol <4 kat farklilik géstermistir. AmpC

gen inaktivasyonunun ise sefiderokol, seftazidim ve sefepi-

min MIK’leri {izerindeki etkisi sinirliyken (<2 kat azalma),
imipenemin MIK degerini 8 kat diisiirdiigii gosterilmistir.
Hem disk difiizyon hem de nitrosefin deneylerinde, sefi-
derokoliin P. aeruginosa PAO1 ve ATCC 27853 ve E. clo-
acae ATCC 13047 suslarinda imipenemin aksine AmpC
B-laktamazlar1 indiiklemedigi belirlenmistir. P aerugino-
sada AmpC varliginda, sefiderokol, seftazidim ve sefepi-
min hidrolizi tespit edilmemesine ragmen, sefiderokoliin
afiniteleri seftazidim ve sefepimden sirasiyla 40 ve 17 kat
daha diigitk bulunmugtur. Sefiderokol, seftazidime kiyasla
P. aeruginosa SR24-12 ve E. cloacae P99’'un AmpC’lerine
sirastyla 40 ve >940 kat daha diisiik afinite gostermistir. E.
cloacaede AmpC varliginda sefiderokoliin enzim afinitele-
ri seftazidim ve sefepime gore sirasiyla >940 ve >8 kat daha
distik bulunmugtur ve sefiderokoliin hidrolizi saptanmaz-
ken seftazidim ve sefepiminki saptanmistir. Sefiderokoliin
P. aeruginosa ve E. cloacaenin AmpC B-laktamazina kars
diisiik afinitesi ve in vitro etkinligi agir1t AmpC iireten di-
rengli suslara kars1 giiclii antibakteriyel etkisi olabilecegini
gbstermektedir. Imipeneme kiyasla sefiderokoliin AmpC
indiiksiyon egilimini tespit etmek i¢in yapilan cift disk

diftizyon deneyleri, sefiderokoliin P. aeruginosa veya E.

Tablo 2. Sefiderekolun karbapenem direngli gram negatif bakterilere etki spektrumunun diger yeni antibiyotiklerle karsilagtiriimasr®
Enterobacterales tiirlerinde Ambler Sinifi P. aeruginosa A. baumannii

Antibiyotik Sinif A Smif B Smif C Siif D

Seftazi- N ) o N N )

dim-avibaktam

Imipenem/silas- . ) + ) + )

tatin-relebaktam

Meropenem-va- 4 . + + )

borbaktam

Seftolozan-ta- .

sobaktam + - + + (efluks) -

Sefiderokol + + + + + (efluks) +

Aztreon- MIK90, 32mg

am-avibaktam * * * * MBL (+) etkili VY

Eravasiklin + + + + - +

Sefepim-ezide- N N N N N VY

baktam

*Dogal olarak indiiklenebilir kromozom aracili AmpC iireten karbapenem direngli Enterobacterales tiirlerine kars: daha az etkin (6zellikle

Enterobacter cloacae kompleksi)

**Oncelikli olarak GSBL iireten E. coli’ye kars1 etkindir

VY: Veri yok, MBL: Metallo-beta-laktamaz
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cloacaede AmpC B-laktamazlari indiiklemedigini goster-
mistir.” Sefiderokoliin farkli antibakteriyel ilaglarla etkin-

liklerinin kargilagtirilmas: Tablo 2'de verilmistir.

Sefiderokoliin aktif demir transport sistemleri yoluyla
periplazmik araliga giris mekanizmasinin, K. pneumo-
niaedaki ve P. aeruginosadaki dig membran gecirgenligi
mutasyonlariyla iligkili p-laktam direncinden etkilenme-
digi cesitli caliymalarda gosterilmistir. K. pneumoniaedaki
OmpK35-36da porin kanallarinda degisiklige veya kayba
neden olan mutasyonlarin sefiderokoliin invitro etkin-
ligini 6nemli olgiide etkilemedigi, P aeruginosada bir
transpozon eklenmesi ile OprDide porin kaybina yol agan
PAO1 suslarinda, ana susa gore imipenem MIK’inde (8 pg/
mL) sekiz kat artis olurken, sefiderokol MiK’inde yalnizca
iki kat artig (0.25 pg/mL) oldugu gérilmustir.'*

Ayrica demir transport sistemi eksikliginin sefiderokol
tizerine etkisi P. aeruginosa ve E. coli izolatlarinda incelen-
mistir. PiuA transportundaki bir mutasyonun, sefiderokol
MIK’ini 2 pg/mLye artirdig1 goriilmiis ve bu da piuA de-
mir transport mutasyonlarinin P. aeruginosa’da sefidero-
kole kars1 potansiyel bir direng gelistirme mekanizmasi
olabilecegini diigiindiirmiistiir.'* Sefiderokoliin cirA ve fiu
demir transport genlerinde mutasyonlar1 olan bir E. coli
susu BW25113% kars: cirA veya fiwnun delesyonlar: ayr1
ayr1 degerlendirildiginde MiK’leri 0,063 veya 0,125 ug/
mL arasinda bulunmugtur ve bu ana suga karsi bulunan
MIK’in en fazla iki kati kadar olup, sinir degerler iginde
yer almustir. Fakat hem cirA hem de fiu tasiyic1 genlerin-
de mutasyonlara sahip bir susun, sefiderokol MiK’i 16 kat

artmustir."

Yapilan bir ¢aligmada yiiksek sefiderokol MiK degerlerine
sahip A. baumannii klinik izolatlarinda, PER-benzeri ve
NDM-benzeri B-laktamazlarin sefiderokol duyarliliginda
azalmaya neden oldugu ve ayni zamanda sefiderokoliin
avibaktam ile kombinasyonunun, OXA-23 ve PER tipi
B-laktamazlar1 birlikte iireten tiim CID izolatlara karst

mitkemmel etkinlik sergiledigi gosterilmigtir.”

Farkl1 bir ¢aliymada sefiderokol direngli CR K. pneumoniae
suslart i¢in klinik veri analizi ve tam genom dizilimi yapil-
mustir. Toplam 86 CR K. pneumoniae susunun sefiderokol
MiK’leri 0,06 ile >256 mg/L arasinda degismistir. Metal-
lo ve serin-B-laktamaz inhibitérlerinin eklenmesi, fark-
i plazmidlerde blaSHV-12, blaDHA-1 ve blaNDM-1’in
iki kopyasini barindiran AR8538de sefiderokol MIK’ini
32den 1mg/Lye distirmiistiir. Avibaktam, NDM-5 tire-
ten AR8416’nin sefiderokol duyarliligini etkilememistir.
Ancak, AR8416da bir CirA mutasyonu saptanmistir. CirA
eksikliginin veya NDM tastyiciliginin ayri1 ayr1 sefiderokol
duyarliligini azalttigini, ancak bunlarin eszamanl varligi-
nin yiiksek diizeyde bir sefiderokol direnci olusturdugunu
ortaya ¢ikarmiglardir. CR K. pneumoniae’nin sefiderokol
direncine, CirA eksikligi, metallo veya serin-f-laktamaz-
larin varlig1 dahil olmak tizere birgok faktor aracilik eder-
ken, yiiksek seviyeli bir sefiderokol direnci, NDM ekspres-
yonu ve CirA eksikliginin birlesik etkisiyle saglanabilecegi

sonucuna varilmigtir.*’

MexAB-OprM efluks pompasinin agir1 ekspresyonu ile
P aeruginosa suslarma karsi sefiderokol MiK’leri, PAO1
ana susundan yalnizca iki kat daha ytiksek bulunmustur.
Aztreonamin transpozon eklenmis ve efluks pompasinin
islevini yitirmis suslara kars1 MiK’leri, PAO1 gére 16 kat
daha diisiikken, sefiderokol MiK’lerindeki diisiisler yal-
nizca 2-4 kat olmustur. MexAB-OprM efluks pompasinin
asir1 ekspresyonuna yol agan mexR (PW1776) veya nalDde
(PW7066) transpozon eklenen suglara kars1 seftazidime,
aztreonam ve siprofloksasin MiK’leri PAOle gére 4 kat
artarken, sefiderokol MiK’lerindeki artiglar 2 kat olmus-
tur. OprDide transpozon eklenmesi ile imipenem ana suga
kiyasla 8 kat daha yiiksek MIK gosterirken, sefiderokol ve
diger test antibiyotiklerinin MIK’lerindeki artislar iki kat
olmustur. Bu durum efluks pompasi mekanizmasinin se-
fiderokoliin tizerinde sinirl etkinlige sahip oldugunu ve
ayni zamanda sefiderokoliin MexAB-OprM efluks pom-
past icin bir substrat olabilecegini disiindiirmektedir.'**!

P. aeruginosa’ya yapilan tim genom dizilimi ile, pvdSnin

promotor bolgelerinde, piyoverdin iiretimini ve FecA
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OMP demir transportunun ekspresyonunu artiran feclde-
ki mutasyonlar belirlenmis ve bu durumun sefiderokol
MiK’lerinde dért kat artiga yol actig1 tespit edilmistir. Bu
mutasyonlarin P. aeruginosa'da sefiderokol direncine ne-

den olabilecegi 6ne stiriilmustir.'

Dogal ve kazanilmis plazmid aracili diren¢ mekanizmalari
haricinde, bakterilerin bir antimikrobiyal maddeye yeter-
siz maruz kalmasi da direng gelisimini kolaylastirabilir.*!
Tedavi ile potansiyel direng gelisimini degerlendirmenin
bir yontemi, besiyerinde iiretilen bakterilerin MIK altin-
da antimikrobiyal konsantrasyonlara maruz birakildig
seri pasaj ¢caligmalar1 yapmaktir.*> Bu konu ile ilgili yapilan
bir arastirmada ti¢ K. pneumoniae susuna (ATCC 13883,
VA-357 ve VA-364) ve iki P. aeruginosa susuna (PAO1 ve
SR27001) kars1 sefiderokol, seftazidim ve meropenem kul-
lanarak on nesillik bir seri pasaj calismas1 yapilmistir.?? Se-
fiderokol MIK’lerinin, test edilen bes susun hepsine karst
dort kat veya daha az arttig1 gozlemlenmistir. Aragtirma-
cilar, sefiderokol direncinin kazanilmasinin seftazidim ve

meropenem ile benzer oldugunu bildirmislerdir.>*

Sinirli veriler, sefiderokoliin aerobik gram pozitif organiz-
malara ve hem gram pozitif hem de gram negatif anae-
roblara kars: zayif etkinligini gostermektedir. Sefiderokol,
sirastyla 2 ve 1 ug/mL MIK degeri gosteren Streptococcus
pneumoniae ATCC 49619 ve Streptococcus pyogenes ATCC
10389 disinda, piperasilin/tazobaktam, sefepim ve mero-
penem ile karsilagtirildiginda ¢ogu aerobik gram pozitif
organizmaya karst énemli 6lgiide daha yitksek MIK de-
gerleri gostermistir. Streptococcus suslarina kars: sefidero-
kol etkinligi, test edilen diger B-laktamlardan daha zayif
bulunmustur. Anaerobik organizmalar icin, sefiderokol
Bacteroides, Prevotella ve Clostridium tirlerindeki suglara
kars1 bir miktar in vitro etkinlik gostermis olsa da ¢oklu
klinik izolatlarda tutarlilik gozlenmemis, meropenem ve
metronidazol ile karsilastirildiginda daha az etkili oldugu

gorulmigtir.'

Sefiderokol enjekte edilebilir bir ilag olarak onaylanmistir

ve ayrica A. baumannii enfeksiyonlarimi tedavi edebilen
ilk sefalosporindir.* Sefiderokol ile ilgili iilkemizde yapi-
lan arastirmalar kisithdir. Tirkiyede yapilan bir caligmada
CR K. pneumoniae ve E. colinin disk difiizyon yontemiyle
yapilan duyarlilik testinde karbapenem direngli izolatlar-
da sefiderokole duyarlilik oran1t EUCAST kriterlerine gore
%74,5; CLSI kriterlerine gore %96,4, GSBL iireten izolat-
larda ise EUCAST kriterlerine gore %86,7; CLSI kriterleri-

ne gore %98,3 bulunmustur.*

Diger ¢alismalarda, Enterobacterales veya P. aeruginosada-
ki sefiderokol MIK degerlerinin, efluks sistemi veya porin
defektleri ile iliskili olmadig1 gozlemlenmistir; bu, sefide-
rokoliin demir transport sistemi araciligiyla hiicreye giri-
sinin porin degisikliklerini bypass edebildigini ve ilacin
efluks pompalari icin zayif bir substrat oldugunu diisiin-

diirmektedir.'*3!

Porin kanallarinin mutasyonu ve efluks pompalarinin
yukar: regiilasyonu sefiderokol aktivitesi tizerinde belir-
gin bir etki olusturmamigtir.’*?%* Sefiderokoliin siderofor
benzeri hiicre girisi ile etki bolgesinde yiiksek konsantras-
yona ulagmasi, serin ve metallo-(-laktamazlar dahil nere-
deyse tiim B-laktamazlar tarafindan hidrolize kars: stabili-
tesinin olmasi, gelismis antimikrobiyal aktivitesini ve etki

mekanizmasini agiklamaktadir.?

6. Sefiderokoliin antimikrobiyal

duyarlilik testinin uygulanmasi
Sefiderokoliin broth mikrodiliisyon yéntemindeki MIK’le-
ri, bityimedeki azalmanin <1 mnr’lik bir azalmaya karsilik
geldigi veya yerini zayif lireme gostergesi olan hafif bula-

nikligin aldig1 ilk kuyucuk olarak belirlenmistir.®

Duyarlilik testlerinde kullanilacak olan Mueller-Hinton
swv1 besiyeri (MHB) katyon ayarli olarak hazirlanir. Bir lit-
re Mueller Hinton sivi besiyerine demir dahil katyonlar:
ortamdan uzaklastirmak i¢in 100 g katyon baglayici regi-
ne Chelex 100 eklenerek stiziiliir ve pH hidroklorikasit ile

7,3 ayarlanir. Ortam tekrar siiziiliip ierisine 20-25 mg/L
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Tablo 3. Yetkili diizenleyiciler tarafindan yayinlanan sefiderokol sinir degerleri/ 2022*

EUCAST USCAST CLSI FDA

MiK Inhibisyon zon MiK Inhibisyon MiK Inhibisyon MiK Inhibisyon

mg/L sap. mglL | ONGPh | gy | ORGRL || on sap
Mikroorganizma | <S | >R | 2§ | <R [TBA* | <S | >R | =S [ <R | <S | >R | 28 | <R | S | 2R | 2§ | <R
Enterobacterales 2 2 22 22 | 18-22 - - 4 16 16 8 4 16 16 8
P. aeruginosa 2 2 22 22 | 14-22 - - 4 16 18 12 1 4 22 12
Acinetobacter spp. | YK | YK f f - YK | YK - 4 16 15 g 1 4 19 11
S. maltophilia YK | YK h h - YK | YK - li - 15i - - - - -
FK/FD 2 2 . . . - , - , - , - B - B . B

a 30 pg'lik disk igerigi; bTBA: teknik belirsizlik alani; ¢ pnémoni igin sinir degerler; e YK: yetersiz kanit; f Sefiderokol 30 pg disk igin >17
mm zon gaplari, S < 2 mg/L olan FK/FD sinir noktasinin altindaki MIK degerlerine karsilik gelir; g Disk difiizyon caplar1 <14 mm yorum-
lanmamali veya bildirilmemelidir ¢iinkii <14 mm zon ¢aplar direngli, orta ve duyarli izolatlarda ortaya ¢ikar. Zon ¢aplar1 <14 mm olan
izolatlar i¢in, MIK testi yapmadan sefiderokol bildirilmemeli; h Sefiderokol 30-pg disk igin >20 mm zon gaplari, S < 2 mg/L olan FK/FD
stnir noktasinin altindaki MIK degerlerine karsilik gelir; i Siir degerler FK/FD 6zelliklerine ve sinirli klinik verilere dayanmaktadir.

Ca++ 10-12,5 mg/L Mg++ ve 0,5-1 mg/L Zn++ ile des-

teklenir.*

Sefiderokoliin disk difiizyonu, normal takviye edilmemis
Mueller-Hinton agar {izerinde EUCAST standartina gore
gergeklestirilir.*® Cesitli yetkili kuruluglarin yayinladig: se-

fiderokol sinir degerleri Tablo 3’te gosterilmistir.

7. Klinik Kullanimi
Prospektiis bilgisi olarak endikasyonlari; 18 yas ve tizerin-
deki hastalarda duyarli gram negatif mikroorganizmalarin
neden oldugu piyelonefrit dahil komplike idrar yolu en-
feksiyonlari, hastane kokenli bakteriyel pnémoni ve venti-

latorle iliskili bakteriyel pnémoni tedavileridir.

Kreatinin klirensi 60-119 mL/dk olan hastalarda 3 saatlik
intravendz infiizyon ile her 8 saatte bir 2 gram olarak uy-
gulanmalidir. CLCR degeri 60 mL/dKnin altinda olan has-
talar (aralikli hemodiyaliz veya siirekli renal replasman te-
davisi alan hastalar dahil) ve CLCR degeri 120 mL/dk veya
daha yiiksek olan hastalar i¢in doz ayarlamalar: gereklidir.
CLCR 30-59 mL/dk olan hastalarda 3 saatlik intravenoz
infizyon ile her 8 saatte bir 1,5 gram, CLCR 15-29 mL/

dk olan hastalarda 3 saatlik intravendz infiizyon ile her 8

saatte bir 1 gram, CLCR 15 mL/dkdan az olan hastalarda
ve aralikli hemodiyaliz alanlarda 3 saatlik intravenéz in-
fiizyon ile her 12 saatte bir 0,75 gram olarak uygulanmasi
onerilir. Bobrek fonksiyon dalgalanmalari olan hastalar
icin CLCR izlenmeli ve dozu buna gore ayarlanmalidir.
Renal replasman tedavisinde doz ayarlamasi ise rezidiiel
bobrek fonksiyonuna ve hastanin klinik durumuna gore
yapilmalidir. CLCR degeri 120 mL/dk veya daha yiiksek
olan hastalarda 6 saatte bir 2 gram sefiderokol 3 saatin {ize-
rinde IV infiizyon seklinde uygulanmalidir. Tedavi stiresi
7-14 giundiir ve hastanin klinik durumuna gore ayarlan-

malidir.®®

8. Sefiderokol giivenligi
Diger B-laktam antibiyotiklere benzer sekilde, sefidero-
koliin genellikle iyi tolere edildigi bildirilmistir.”** Faz 1
degerlendirmelerinde, klinik c¢aligmalarda bildirilen en
yaygin yan etkiler, serum alanin aminotransferaz (ALT)
ve aspartat aminotransferazda (AST) artis olmustur.* Kar-
bapenem direngli enfeksiyonlar1 olan hastalarin yer aldig:
bir faz 3 ¢alismasinda, sefiderokol ile tedavi edilen hasta-
larda mevcut en iyi tedaviye kiyasla transaminaz yiiksel-
meleri daha yaygin (%30’ kars1 %14) bulunmustur; ancak

hicbir vakada ilaca bagh karaciger hasar1 olusmamistir.”
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Bu bulgular, sefiderokol tedavisi alan hastalarda karaci-
ger enzimlerinin periyodik olarak izlenmesi gerektigini
distindiirmektedir. Bakteri hiicrelerine benzersiz tasima
mekanizmasi goz Oniine alindiginda, insanlarda demir
homeostazi ile ilgili olumsuz olaylarla ilgili endiseler dile
getirilmistir. Bugiine kadar yayinlanan cesitli ¢alismalarda,
anemi ile iligkili yan etkiler ve toplam demir baglama ka-
pasitesi, transferrin konsantrasyonu gibi demir homeosta-
z1 ile ilgili degiskenler, sefiderokol ve karsilastirma ajanlari
arasinda benzer bulunmugtur.**? Bir aragtirmada birkag
doz sefiderokol alan grubun kan demir seviyeleri, normal
alt sinirin biraz altinda ¢ikmis ve aragtirmacilar bunu, kan
orneklerinin sik alinmasina baglamis, kandaki demir kon-
santrasyonundaki dalgalanmanin klinik olarak anlamsiz
veya ilagla ilgisiz oldugu seklinde yorumlamislardir. Sefi-
derokol gruplarindaki toplam demir baglama kapasitesi-
nin, plasebo grubundakilerden énemli bir degisiklik gos-

termemesi hipotezlerini desteklemistir.*

Sefiderokoliin ilag-ilag etkilesim potansiyelleri, ti¢ ¢alisma
kohortunun agik etiketli, randomize, ¢apraz ¢aligmasinda
degerlendirilmistir. Kohort 1, sefiderokoliin bir OAT1 ve
OAT3 substrat1 olan furosemid {izerindeki etkisini de-
gerlendirmistir. Kohort 2, bir OCT1, OCT2 ve MATE2-K
substrati1 olan metformini ve bir OATP1B3 substrat: olan
rosuvastatini degerlendiren kohort 3t degerlendirmistir.
Furosemid ve metformin maruziyetleri, sefiderokoliin
birlikte uygulanmasindan etkilenmemistir. Sefiderokol
ile birlikte uygulandiginda, sirasiyla 1,28 ve 1,21’lik mak-
simum plazma konsantrasyonu ve plazma konsantrasyo-
nu-zaman egrisi altindaki alan oranlariyla rosuvastatin

konsantrasyonlarinda hafif artiglar gozlenmistir.*®

Sefiderokol kullanimina iliskin merkezi sinir sistemi ad-
vers reaksiyonlar1 bildirilmistir. Fokal titreme, miyoklonus
veya nobetlerin meydana gelebilecegi belirtilmistir. Sefi-
derokol dahil olmak iizere sefalosporinler, 6zellikle epilep-
si 6ykust olan hastalarda ve/veya bobrek yetmezligi nede-
niyle 6nerilen sefalosporin dozlar asildiginda, konviilsif

olmayan status epileptikus, ensefalopati, koma, asteriks,

noromiiskiiler uyarilabilirlik ve miyokloni bildirilmistir.
Bilinen nébet bozuklugu olan hastalarda antikonviilsan
tedaviye devam edilmelidir. Nobetler dahil santral sinir
sistemi advers reaksiyonlar1 meydana gelirse, ilacin kesil-
mesinin gerekip gerekmedigini belirlemek icin noérolojik

degerlendirme yapilmalidir.'¢

Sefiderokoliin gebelerde kullanimina iligkin veriler si-
nirlidir. Hayvan caligmalari, ireme toksisitesi agisindan
dogrudan veya dolayli zararl: etkiler gostermemis olsa da
hamilelik sirasinda kullanilmasindan kag¢inilmalidir. Sefi-
derokol veya metabolitlerinin siite gecip gegmedigi de bi-
linmemektedir. Bu nedenle emzirmenin ¢ocuk i¢in yarari
ve tedavinin anne i¢in yarar1 goz 6niinde bulundurularak,
emzirmeye ara verilmesi ya da tedavinin sonlandirilmasi

yoniinde uygun karar verilmelidir.>*

9.Sefiderokol yan etkileri
Sefiderokol, diger B-laktam antibiyotiklere karsi bilinen
ciddi hipersensitivite reaksiyonu olan hastalarda, p-laktam
antibiyotikler arasinda yerlesik ¢capraz reaksiyon nedeniy-
le kontrendikedir. Sefiderokol ile seftazidim veya sefepim
arasinda alerjik ¢apraz reaksiyon ile ilgili veri yoktur. Sef-
tazidim ve/veya sefepim alerjisi olan ve daha sonra sefi-
derokol tedavisi alan hastalarda dikkatli kullanilmalidir.”®
Sefiderokol ayrica Clostridium difficile ile iliskili diyare ve
ilaca direngli bakteri gelisimi uyarilar1 da tasir. Sefidero-
kolin EKGde QT aralig: tizerinde klinik olarak anlamli
bir etkisi yoktur. Bu, sefiderokoliin hem terapotik hem de
supraterapotik dozlarini alan saglikli yetiskinlerde yapilan
bir faz 1 ¢alismasinda gosterilmistir. Sefiderokol ile en sik
bildirilen advers olaylar diyare (%4), hipertansiyon (%4),
konstipasyon (%3), infiizyon bolgesi agrisi (%3), bas agrist
(%3), bulanti (%2), 6kstiriik (%2) ve kusma (%2) olmustur.
Sefiderokol kullaniminda bildirilen en yaygin genel advers
olaylar (=%10) diyare, ALT ve ASTde yiikselme, plevral

efiizyon ve gogiis agrisidir.”

Sefiderokoliin etkinliginin arastirildig: bir ¢caligma da ka-

raciger enzimlerinde yiikselisin sik rapor edildigi, bu en-
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zimlerin yiikseldigi kisilerin tibbi viral hepatit 6ykiisii olan
ya da es zamanli ilag¢ kullananlarda ortaya ¢iktig1 kayde-

dilmistir.>

Sefiderokoliin giivenligini belirlemek amaci ile 100-2000
mglik tek doz galismasi yapilmistir (30 denek, 10 plasabo).
Bu tek doz ¢aligmasinda toplam 30 denekten 6’sinda 9 gesit
yan etki gozlenmistir (%20). En yaygin diyare (2 denekte 2
olay) ve dokiintii (2 denekte 2 olay) olmak {izere 1 denek-
te abdominal agri1, 1 denekte 16kositoz, 1 denekte idrarda
lokosit, 1 denekte kreatinin fosfokinaz artisi, 1 denekte
hematiiri bildirilmistir. Ayrica 10 giinliik ¢oklu doz ¢alig-
mast yapilmistir. Bu caligmada 16 kisi tarafindan 22 yan
etki bildirilmistir. Bunlar; alanin aminotransferaz (ALT)
seviyesindeki artis1 (n=4), aspartat aminotransferaz (AST)
seviyesindeki artis1 (n=4), kreatin fosfokinaz artis1 (n=3),
I6kositoz (n=2), dokiintii (n=2) olmak {izere birer vakada
da diyare, pireksi, karin agrisi, bas agrisi, orofaringeal agri,
kanda laktat dehidrogenaz artis1 ve idrarda l6kosit pozitif-
ligidir. Coklu doz ¢alismasinda 2000 mg grubunda kiza-
riklik bildiren iki katilimer i¢in alerji testleri yapilmis ve
seviyeler neredeyse normal araliklarda bulunmustur. Sefi-
derokol spesifik immiinoglobulin G ve immiinoglobulin E

olgtimleri tespit edilemeyecek kadar diisitk bulunmustur.*

FDA prospektiisiine gore sefiderokoliin en sik goriilen yan
etkileri diyare, infiizyon bolgesi reaksiyonlari, konstipas-
yon, dokiintii, kandidiyazis, okstirik, karaciger testlerinde
ylikselmeler, bas agrisi, hipokalemi, mide bulantisi, hipo-

magnezemi ve atriyal fibrilasyondur.®

Bassetti ve arkadaslarinin ¢alismasinda sefiderokol, CID
gram negatif bakteriyel enfeksiyonlar1 olan kritik hastalar-
da diger antibiyotiklere kiyasla tim nedenlere bagl 6liim
oranlarinin daha yiiksek oldugu konusunda uyariya sahip-
tir. Oliim oran1 sefiderokol i¢in %34 olarak raporlanirken,
diger en iyi tedavi grubunda %18 olarak belirlenmistir.*®
Yazarlar bu farkin esas olarak Acinetobacter tiirlerinin
neden oldugu pnémoni, bakteriyemi veya sepsis neden-

leri ile oldugunu belirtmislerdir.®® Benzer uyar1 olarak

sefiderokol ile tedavi edilen hastalarda mevcut en iyi te-
davi uygulananlara kiyasla tim nedenlere bagh 6limlerde
artis gozlendigi bildirilmistir. Genel olarak oliimlerin, A.
baumannii kompleksi, S. maltophilia ve P. aeruginosa gibi
non-fermentatif organizmalar dahil gram negatif organiz-
malarin neden oldugu enfeksiyonlarda; hastalik progno-
zunun kotiilesmesi, komplikasyonlar: veya altta yatan ko-
morbiditelerin sonucu oldugu belirtilmistir. Mortalitedeki
artisin nedeni belirlenememistir ve tedaviye verilen klinik

yanitin yakindan izlenmesi 6nerilmistir.>

SONUC
Karbapenem direngli gram negatif patojenler glinimiiz-
de 6nemli bir saglik sorunudur. Tedavi segenekleri, diger
antibiyotiklerle kombinasyon halinde kolistin ve tigesik-
lin gibi ajanlarla sinirlidir. Son birkag yildir karbapenem
direngli patojenlere kars: etkili birka¢ yeni ila¢ onaylan-
mustir ve bu durum 6nemli bir geligmedir. Yeni ilaglardan
birisi olan sefiderokol, karbapenem direngli ve ¢oklu ila¢
direngli gram negatif patojenlere karsi timit verici etki
gostermektedir. Cesitli invitro ve invivo c¢aligmalar, sefi-
derokoliin gram negatif bakteriyel enfeksiyonlarda serin
ve metalo-B-laktamazlarlar dahil olmak tizere B-laktam
direncinin tiim mekanizmalarinda etki etme potansiyeli-
ne sahip oldugunu gostermistir. CR ve CID P. aeruginosa
i¢in B-laktam-pB-laktamaz inhibitorleri kullanilamadigin-
da makul bir alternatiftir ve bu tiir durumlarda polimik-
sin tedavilerinin éniinde yer almaktadir. CR veya CID A.
baumanii i¢in, diger antimikrobiyallerin kullanimini en-
gelleyen durumlarda muhtemel iyi bir alternatif olacaktir.
Invitro potansiyeline ve invivo etkinligine ragmen, karba-
penem direngli enfeksiyonlarin tedavisi i¢in sefiderokoliin
diger antimikrobiyallere gore nerede konumlandirilacagi-
n1 belirlemek i¢in daha fazla klinik veriye ihtiya¢ vardir.
Sefiderokol direncinin ortaya ¢ikisi, diger p-laktam anti-
biyotiklerden daha yiiksek goriinmemektedir ve bakteri
hiicre i¢ine girme mekanizmasindaki farklilik nedeni ile
direng, sefiderokoliin kullanimi i¢in daha az tehdit olus-
turabilir. Yapilan ¢alismalar {iriner sistem enfeksiyonlar:

ve sistemik enfeksiyonlar dahil olmak tizere sefiderokoliin
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daha 6nceki monobaktam antibiyotiklerle gosterilemeyen
invivo etkinligini ortaya koymustur. Her yeni ajan kendi
giiclii yanlar1 ve uyarilari ile birlikte geldiginden, antimik-
robiyal yonetim, bunlarin optimum ve rasyonel kullanimi-

n1 saglamada ¢ok 6nemli bir rol oynayacaktir.

Cikar ¢atigmasi
Caligma kapsaminda herhangi bir kisisel ve finansal ¢ikar

catismast bulunmamaktadir.
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Abstract

Aim  As long as immunosuppressive treatments are widely used, careful monitoring of HBVr is essential. We aimed to measure the awareness of Turkish physicians of certain specialties
about the risk of hepatitis B virus reactivation (HBVr), HBV screening methods, prophylactic treatment practices and personal experiences in treating patients with biological agents.

Materialand ~ An electronic questionnaire link containing 21 questions about demographics and their applications to HBVr was sent to participants working in the various specialties across the
Method  country.

Results 227 participants took our survey (Female: 52.4%, n:119, Male: 47.6%, n:108), and consisted of 70 Hematologists, 65 Rheumatologists, 38 Gastroenterologists, 33 Oncologists, and 21
Dermatologists. We obtained extremely different results. It was found that all specialties are aware that the use of biological agents can cause HBVr (97.8%, n:222/227). Biological agents
were used in 96% of the participants and HBVr was detected in 53.7% (Hematologist: 74.3%, Rheumatologist: 53.8%, Oncologist: 45.5%, Gastroenterologist: 44.7%, Dermatologist:
14.3%, p< 0.001). The general opinion was that, screening tests should be used (Gastroenterologist: 47.4%, p< 0.001) and 55.1% awared of how to monitor HBVr (Gastroenterologist:
65.8%, p = 0.06). The duration of antiviral prophylaxis was answered correctly in 70.4% (Hematologist: 82.6%, p = 0.01), the parameters of screening tests in 95.2% (Gastroenterologist:
97.4%, p = 0.52) and the highest risk of reactivation in 93% (Rheumatologist: 96.9%, p = 0.15) and the agent with the highest risk of reactivation in 82.8% of participants (Hematologist:
94.3%, p< 0.001).

Conclusion  'The opinions of different the clinical disciplines vary according to the profile of patients. Gastroenterologists’ perspective on HBVr follow-up and treatment differs markedly from that
of other clinical disciplines. However, to create general awareness and manage HBVT, guidelines for specific patient groups are definitely needed.

Keywords ~ Hepatitis B virus reactivation, prophylaxis, clinical practice, clinical awareness, online forum, biological agents

Ozet
Amag  Immiinsupresif tedaviler yaygin olarak kullanildig: siirece, HBVr'nin dikkatle izlenmesi esastir. Belirli uzmanlik dallarindaki Tiirk hekimlerinin, hepatit B viriisii reaktivasyonu (HBVr) riski, HBV tarama
yontemleri, profilaktik tedavi uygulamalar: ve biyolojik ajanlarla hasta tedavisindeki kisisel deneyimleri hakkindaki farkindaliklarin: 6lgmeyi amagladik.

%’_’:L‘:; Ulke genelinde ¢esitli uzmanhik alanlarinda ¢alisan katilimcilara, demografik bilgiler ve bunlarin HBVr uygulamalart hakkinda 21 soru iceren bir elektronik anket baglantisi gonderildi.

Bulgular  Anketimize 70 He log, 65 R log, 38 log, 33 Onkolog ve 21 Dermatolog olmak iizere toplam 227 kisi (Kadin: %52,4, n:119, Erkek: %47,6, n:108) katilmugtir. Son derece farklt sonuglar
elde ettik. Biyolojik ajan kullaniminin HBVr'ye neden olabileceginin tiim uzmanlik dallarmca bilindigi goriildii (%97,8, n:222/227). Katilimcilarin %961 tedavide biyolojik ajan kullanilmus ve %53,7’si
hastalarmda HBVr sap stir (He log: %74,3, R log: %53,8, Onkolog: %45,5, Gastroenterolog: %44,7, Dermatolog: %14,3, p<0,001). Genel kan: tarama testlerinin kullanilmas: gerektigi
(Gastroenterolog: %47,4, p<0,001) ve %55,1'inin HBVr'nin nasil izlenecegini bildigi (G log: %65,8, p=0,06) yoniindeydi. Katthmcilar tarafindan, antiviral profilaksi siiresi %70,4 (Hematolog:
%82,6, p=0,01), tarama testlerinin p leri %95,2 (G log: %97,4, p=0,52), en yiiksek reaktivasyon riski %93 (Romatolog: %96,9, p=0,15) ve kattimcilarin %82,8'inde reaktivasyon riski
en yiiksek ajan (Hematolog: %94,3, p< 0,001) dogru olarak yanitland:.

Sonug  Farkli klinik disiplinlerin goriisleri hasta profiline gore degismektedir. Gastroenterologlarin HBVr takibi ve tedavisine bakis agisi, diger klinik disiplinlerden belirgin sekilde farklidir. Bununla birlikte, genel
farkindalik yaratmak ve HBVr'yi yonetmek igin, belirli hasta gruplarina yonelik kilavuzlara kesinlikle ihtiyag vardur.

Anahtar N . . C o L. . T,

Kelimeler Hepatit B viriis reaktivasyonu, profilaksi, klinik uygulama, klinik farkindalik, online forum, biyolojik ajanlar
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INTRODUCTION
Chronic hepatitis B virus (CHBV) infection is a global
public health problem. Approximately 2 billion people
are exposed to hepatitis B virus (HBV), 350 million of
them are CHBYV carriers worldwide, and there are 887,000
HBV-related deaths each year'?. The prevalence of hep-
atitis B surface antigen (HBsAg) positivity is reported to
be 4.57%, and an estimated 3.3 million HBV carriers have

been reported®.

The seropositivity rate for total anti-HBc is still over 30%".
This large number of anti-HBc-positive / HBsAg-negative
patients is important for those who need immunosuppres-
sive (IS) treatment with regard to the development of HBV
reactivation (HBVr)*. Although Turkey has included HBV
vaccine in its routine immunization program since 1998, it
is still one of the countries with intermediate endemicity
for HBV®.

In the past, only chemotherapeutic agents caused immu-
nosuppression, but currently many immunomodulatory
agents such as tumor necrosis factor (TNF) inhibitors and
drugs that reduce B cells are included in treatment pro-
tocols and are widely used in Rheumatology, Dermatolo-
gy, Neurology, Gastroenterology, Nephrology clinics and
transplantation units. Currently, rituximab is used as an
immunomodulator in several cases for the treatment of
autoimmune diseases inflammatory diseases, graft-ver-
sus-host disease, transplant rejection, and post-transplant
lymphoproliferative disorders®. Among biologic drugs,
rituximab and ofatumumab are associated with a high risk
of reactivation (> 10%), whereas TNF-alpha inhibitors and
other cytokines, as well as integrin inhibitors, are associat-
ed with a moderate risk of reactivation (1 - 10%)”. HBVr
risk is related to the mechanism of action of the IS agent
used, the patient’s HBV serology, and viral replication
markers. Patient serology was categorized into very high-
risk (HBsAg-positive, HBeAg-positive / negative, HBV-
DNA> 2000 IU/mL) medium-risk (HBsAg-negative, an-
ti-HBc IgG-positive, anti-HBsAg-negative), and low-risk

(HBsAg-negative, anti-HBc IgG-positive anti-HBs-pos-
itive) groups®. When treating high and medium-risk pa-
tients, antiviral therapy is recommended before IS therapy.
However, HBVr risk can be significantly reduced between
84% and 87% by HBV screening and initiation of prophy-
lactic antiviral therapy in selected patients prior to treat-
ment with IS agent””. Several studies have shown that reac-
tivation rates ranged from 30% to 80% in patients treated
for cancer chemotherapy, transplantation, inflammatory

diseases, and autoimmune diseases'’.

According to the World Health Organization’s Global
Hepatitis Programme and Asian-Pacific clinical practice
guidelines recommend screening of all patients undergo-
ing IS therapy. In the most recent consensus guidelines,
the various scientific societies recommend prophylactic
antiviral therapy for HBV carriers 2 — 3 weeks before the
start of chemotherapy and its continuation for at least six

months after the end of chemotherapy™ 713,

In the literature, studies evaluated clinical awareness and
physician practice regarding prevention of HBVr during
IS therapy generally involve hematologists and oncolo-
gists. There are few studies conducted on physicians using
biological drugs which are widely used in Rheumatology,
Gastroenterology, and Dermatology>'**%. When review-
ing the literature, it was found that there are not enough
studies on this topic in Turkey. In our study, we aimed to
measure the awareness of Turkish physicians of certain
specialties about the risk of HBVr, HBV screening meth-
ods, prophylactic treatment practices, and personal expe-

riences in treating patients with biological agents.

MATERIALS and METHODS
Study population and survey modalities
An electronic questionnaire survey was designed by Der-
matologist, Infecitous Disease and Microbiology special-
ist on the internet portal (with Google Forms) and sent
to Gastroenterologists, Rheumatologists, Dermatologists,

Hematologists, and Oncologists with 227 participants in
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April 2019. The survey link was e-mailed to the specialist
working in universities, training and state hospitals and
private hospitals in different cities and was active for one
month. The survey included 21 questions about partici-
pant demographics (gender, age, job title, specialty, length
of practice, and institution), knowledge, and awareness
about HBVr. It also asked about attitudes toward HBV
screening during treatment with biological agents. The
physicians who participated in the survey were working in
academic and government institutions. All questions had
to be answered in order to proceed with the survey, with
the exception of the questions regarding demographic in-
formation. Survey questions were categorized and includ-
ed participants’ HBVr awareness and experience regarding
the value of screening tests prophylaxis application, level of
knowledge about HBVr, general opinion and suggestions.

The demographic variables were age (25 - 35; 36 — 45; 46 —
55; 56 — 65 and >65 years), gender, job title (Professor doc-
tor, associate professor, assistant professor, specialist, and
resident), length of practice (0 - 1; 2 - 5; 6 - 10, and >10
years) and institution (university hospital, training and re-

search hospital, private hospital, and public hospital).

Statistical analysis
The statistical analysis of the data was calculated using
the program IBM SPSS version 23 (IBM Corp., Armonk,
NY, US) with the significance level set at p < 0.05. Qual-
itative results were recorded in categorical variables. The
categorical variables were analyzed using the calculated
theoretical frequencies for the Pearson’s chi-square test
and Fisher’s exact test. The frequencies of responses to all
questionnaire items were determined and overall scores
per questionnaire item were calculated. This overall score
was the sum of correct respones and unselected incorrect
responses. The rates were given in comparison between

the groups to show the value within the group.

RESULTS
The study included 227 participants (female; 52.4%, n:119,
male; 47.6%, n:108) and consisted of 70 Hematologists, 65

Rheumatologists, 38 Gastroenterologists, 33 Oncologists,
and 21 Dermatologists. In 84.6% (n:192) of the partici-
pants work in academic settings and 15.4% (n:35) in oth-
er settings (private and public hospitals). In 32.6% (n:74)
of the participants were experienced physicians who have
been working in their specialty for more than ten years.
The demographic data of the participants and the number

of patients followed-up are shown in Table 1.

Table 1. The demographics of the participants and the number of
patients in follow

Demographic features n (%)
Female 119 (52.4)
Age

25-35 65 (28.6)
36 - 45 108 (47.6)
46 - 55 43 (19)
56 - 65 10 (4.4)
>65 1(0.4)
Professional title

Professor 34 (15)
Associate professor 47 (20.7)
Assistant professor 20 (8.8)
Specialist 109 (48)
Resident 17 (7.5)
Working period years

0-1 15 (6.6)
2-5 71 (31.3)
6-10 67 (29.5)
>10 74 (32.6)
Institution

University hospital 116 (51.1)
Training and research hospital 76 (33.5)
Public hospital 17 (7.5)
Private hospital 18 (7.9)
Patient follow-up numbers

1-10 28 (12.3)
11-50 66 (29.1)
51 - 100 36 (15.8)
>100 88 (38.8)
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In line with the participants’ responses, different results
were collected. In 56.8% of the participants indicated that
they had a good level of knowledge regarding the use of
biological agents. The data on the use of biological agents

by physicians in IS patients are presented in Table 2.

Table 2. Data on physicians application of biological agents in IS patients
Status n % p-value Status n % p-value
Do you use biological agents in your center? NA Have you seen 1n your (?ally Praa%lce that HBVis NA
reactivated after using biological agents?
Yes 218/227 96 Yes 122/227 53.7
No 9/227 4 No 105/227 46.3
Number of patients using biological agents fol- Does chemotherapy or IS therapy cause HBV?
lowed by centers
0-10 28/218 12.3 Yes 222/227 97.8
10 - 50 66/218 29.1 No 5/227 2.2
50 - 100 36/218 15.8
>100 88/218 38.8
How would you evaluate your personal knowl-
adge about HBV prophylaxis before treatment in Which routine tests do you screen for HBV infec-
. . " o NA : NA
patient with HBsAg-positive for use biological tion before IS therapy?
agents?
I have no idea 21/227 9.2 HBsAg 3/227 1.3
. HBsAg and
Little - - i TIBe 71227 3.1
HBsAg,
Good 129/227 56.8 anti-HBc IgG 217/227 95.6
and anti-HBs
Very good 771227 34 fam H.Ot - -
screening
Which patients using biological agents should Which is the riskiest serological profile in HBV
. . . . 0.152 . 0.521
receive HBV prophylaxis? (multiple choice) screening before chemotherapy or IS therapy?
Chronic Hglez;%—g;—()—)
HBsAg car- 202/227 88.9 HBV-DNA> 211/227 93
rers 2000 IU/mL
ant}-HBs and HBsAg (-)
anti-HBe anti-HBc IgG
(+) patients 133/227 58.5 (+) ang 13/227 5.7
with previous . .
infections ti-HBsAg ()
HBsAg (-)
Onlyanti-HBe | 15,1507 66.5 anti-HBc IgG 3/227 13
(+) patients (+) an-
ti-HBsAg (+)
anti-HBs (+) 36/227 15.8  have no idea ; ;
patients
All of them 36/227 15.8
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Table 2. Data on physicians’ application of biological agents in IS patients
Status n % p-value Status n % p-value
If there is no vaccine record before treatment / If
How do you monitor HBVr? (multipel choice) 0.069 the history is not reliable, which serological tests <0.001
should be done? (multiple choice)

Liver function Measles,

191/227 84.1 Mumps, 65/227 28.6
tests

Rubella
Viral serology 162/227 71.3 Varicella 66/227 29
Quantitative Viral hepatitis
detection of 210/227 92.5 (HAV, HBY, 219/227 96.4
HBV-DNA HCV)
Clinical symp- 136/227 59.9 Tuberculosis 154/227 67.8
toms
All of them 111/227 48.8 All of them 52/227 229
I have no idea - - I have no idea 8/227 3.6
When is the best time to start HBV prophylaxis? How long should prophylactic antiviral therapy be
. . 0.576 . s . 0.014
(multiple choice) continued after IS therapy is discontinued?
Concurrent
with IS therapy 39/227 17.1 1 month 28/227 12.4
1 week before 100/227 44 2 months 36/227 15.8
IS therapy
L month be- 134/227 59 12 months 152/227 67
fore IS therapy
Anytime 9/227 4 I'have no idea 11/227 4.8
I have no idea 4/227 1.7
Which application has a high risk of HBVr (over Would it be useful to'have a central warning
10%) according to drug groups? <0.001 system from the hospital computer system for NA
’ patients at risk of HBVr during the IS therapy?

Rituximab 187/227 82.4 Yes 218/227 96
Infliximab 24/227 10.6 No 8/227 3.6
Adalimumab 2/227 0.9 I have no idea 1/227 0.4
Methotrexate 6/227 2.6
Azathioprine 8/227 3.5

HAV: Hepatitis A virus, HBV: Hepatitis B virus, HBVr:
Hepatitis B virus reactivation, HCV: Hepatitis C virus, NA:

Not applicable, IS: Immunosuppressive.

HBVr awareness and experience
It was observed that the use of biological agents that can
cause HBVr is known in all fields (97.8%, n:222/227). Bi-
ological agents are used in 96% of participants and 53.7%
have been encountered HBVr (Hematologist: 74.3%,
Rheumatologist: 53.8%, Oncologist: 45.5%, Gastroenter-
ologist: 44.7%, and Dermatologist: 14.3%). The HBVr rate

in patients followed-up in Dermatology is the lowest and

statistically significant (p < 0.001, Pearson chi-square)

The value of screening tests
The question about screening test for IS patients before us-
ing biological agents was answered correctly by 95.2% of
the participants. The distributions according to the fields
are as follows: 97.4% in Gastroenterologist, 90.5% in Der-
matologist, 87.9% in Oncologist, 97.1% in Hematologist,
and 96.9% in Rheumatologist (p = 0.17, Fisher’s exact test).

Approaches of the participants, to patients without vacci-
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nation records, and/or when a reliable history could not
be obtained were answered correctly by a rate of 22.4%.
Gastroenterologists’ awareness of this condition was statis-

tically significant (p < 0.001, Pearson chi-square).

Prophylaxis application
In 14.5% of the participants answered correctly to the
question in which patients prophylaxis should be applied.
The distribution by specialty is as follows: 26.3% in Gastro-
enterologist, 14.3% in Dermatologist, 15.2% in Oncologist,
14.3% in Hematologist, and 7.7% in Rheumatologist (p =

0.15, Pearson chi-square).

Participants answered the question about the ideal time to
use prophylaxis correctly at a rate of 5.8%. The distribu-
tions by specialty were as follows: 7.9% in Rheumatologist,
7.9% in Gastroenterologist, 5.3% in Dermatologist, 5.7%
in Hematologist and 0% in Oncologist, and there is no
statistically significant difference between the highest and
lowest rates among specialties except for Oncologist (p =
0.53 Fisher’s exact test).

Participants answered the question about duration of use
of antiviral prophylaxis correctly at a rate of 70.4%. The
distributions by specialty were as follows: 82.6% in Hema-
tologist, 66.7% in Rheumatologist, 73.7% in Gastroenter-
ologist, 44.4% in Dermatologist, and 61.3% in Oncologist.
The awareness level of Hematologists is statistically sig-
nificant compared to other the other specialties (p = 0.01,

Pearson chi-square).

Level of knowledge about HBVr
In 93% of the participants correctly answered the situation
with the highest risk of reactivation in the given serologi-
cal profiles. The distributions by specialty were as follows:
96.9% in Rheumatologist, 89.5% in Gastroenterologist,
95.2% in Dermatologist, 90.9% in Oncologist, and 91.4%
in Hematologist (p = 0.52, Fisher’s exact test).

The question about reactivation monitoring was answered

correctly by 55.1% of the participants. The distributions
by specialty were as follows: 65.8% in Gastroenterologist,
33.3% in Dermatologist, 42.4% in Oncologist, 60.0% in
Hematologist, and 56.9% in Rheumatologist (p = 0.06,

Pearson chi-square).

The question about the agent with the highest potential
risk of reactivation was answered correctly by 82.8% of
the participants. Hematologists’ awareness of this topic
was highest (94.3%) and statistically significant (p < 0.001,

Pearson chi-square).

General opinion and suggestions
The awareness of HBVr risk in patients using biological
agents varies widely among Turkish physicians. Although
current guidelines and recommendations are not fully
known by physicians, the vast majority of physicians are
able to perform and practice general screening. In 96.5%
of the participants requested a warning in the automation
systems and 99.6% of them suggested that a national regu-

lation should be made.

DISCUSSION
Due to the increasing use of IS therapies and the emerg-
ing risk of liver failure associated with these treatments in
patients with HBV, screening for HBV prior to IS thera-
pies is recommended in all current guidelines. However,
there is no consensus on screening recommendations, and
physicians are not sufficiently aware of the importance of
this issue?’**. Among physicians who perform IS therapies
and use biological agents, the rate of patients screened for
HBYV before treatment varies from 14% to 93% in the lit-
erature. The physician group with the lowest rate was on-
cologists; hematologists had the highest rate!>!****2 Qur
study showed that oncologists screen for HBV less than
other specialties. While hematologists were more aware
than other specialties in setting the ideal prophylaxis time
point, it was observed that this rate was lower among on-
cologists. Currently, there are some recommendations in

the literature on screening, monitoring, and treatment of
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However, there are few formal recommendations for
screening, monitor and treatment of HBVr in the oncolo-
gy literature. As a result, numerous oncologists report not
having observed this complication and many are unaware
of current gastroenterology-hepatology recommendations
for CHBV prophylaxis. Despite these recommendations
for HBV screening, screening rates have been shown to be

suboptimal in high-risk populations'’.

In our study, the use of biological agents that can cause
HBVr is known in all settings (97.8%). In 96% of the par-
ticipants use biological agents and 53.7% of them have
encountered HBVr. In the literature, the HBVr encounter
rates of Oncologists, Rheumatologists, and Dermatologists
are 22 - 30%, 7%, and 0%, respectively'>'**'. In our study,
these rates are Hematologist: 74.3%, Rheumatologist:
53.8%, Oncologist: 45.5%, Gastroenterologist: 44.7%, and
Dermatologist: 14.3%, which is quite high compared to
the literature. Turkey is located in a region of intermediate
endemicity for HBV infection®. Higher reactivation rates
may have been found than in regions of low endemicity
where studies on this topic have been conducted'>"?!. In
countries located in regions of middle or high endemicity
for HBV infection, IS therapy may increase the likelihood
of HBVr exposure. Therefore, physicians need to take this
into consideration. Our study shows that most physicians
using IS therapy have already been encountered HBVr. For
this reason, it is necessary to increase the awareness of all
physicians using IS therapy about the importance of the
issue before encountering HBVr*. Each country should
form a common consensus in a working group. For this
purpose, a consensus report on HBV screening, pretreat-
ment and prophylaxis if necessary, due to the risk of HBVr
in patients receiving IS treatment was released in our

country in 2018%

Relevant guidelines for HBVr, recommend testing the an-

ti-HBc antibody along with HBsAg to screen the patient

for HBV17242527 If the patient is HBsAg-positive, it is
recommended that HBV-DNA be tested in addition to
other hepatitis markers. If the patient is HBsAg negative
and anti-HBc-positive, HBV-DNA monitoring is recom-
mended, and even prophylactic antiviral treatment may
be required depending on IS teratment regimes. In our
study, 95.6% of physicians who performed HBV screening
before IS treatment screened HBsAg, anti-HBc IgG, and
anti-HBs parameters. In similar studies, this rate varies
from 22.6% to 91%''***2 In a study conducted in USA",
the HBV screening rates among Gastroenterologist, Der-
matologist, Oncologist, Hematologist and Rheumatologist
were 66.5%, 38.4%, 67.2%, 58.7%, and 46.4%, respective-
ly, whereas in our study they were 97.4%, 90.5%, 87.9%,
97.1%, and 96.9%. This shows that HBV screening rates are
high and our physicians have high awareness about HBVr.
The risk of reactivation is calculated based on the combi-
nation of the patient’s serological status (HBsAg-positive
or negative) and the IS therapy given to the patient. Al-
though data are limited, they show that physicians initi-
ated antiviral therapy for HBVr primarily in patients with
active HBV infection (52 - 82%) or chronic HBsAg carrier
(46 - 60%)'>'°. In our study, 88.9% of physicians initiated
treatment in patients with chronic HBsAg carriers, and
66.5% in patients with pure anti-HBcIgG-positive. If re-
activation occurs during follow-up of low-risk patients,
treatment can be started early with close monitoring of
the patient”. The rate of initiation of prophylactic antiviral
therapy for HBVr in patients with previous HBV infection
was reported to be 8.3% and 52% in two studies'>*. In our
study, it was found that 58.5% of physicians initiated treat-
ment for anti-HBc IgG-positive and anti-HBs-positive
patients. Our data show that physicians started prophylac-
tic antiviral treatment in all risk groups, especially in the
group of HBsAg-positive patients and who often belong to
the medium and high-risk group for HBVr.

Action tests is reccommended in patients in whom antiviral
treatment is not initiated for HBVr”'2. In a study conduct-

ed, 70% of physicians reported that they followed up the
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group of patients in whom they did not initiate prophy-
laxis for reactivation risk and they most commonly used
HBV-DNA and liver enzymes during follow-up’®. Also,
in our study, participants reported following quantitative
measurement of HBV-DNA in 92.5%, liver function tests
in 84.1%, viral serology in 71.3%, and clinical symptoms
in 59.9%. In 82.4% (Hematologist 94.3%, p< 0.05) of re-
spondents chose rituximab (anti-CD20) as the most po-
tent agent to cause reactivation. Statistically, there was a
significant difference between the departments when an-
swering in the question about the scheme of serological
screening (Tuberculosis, measles, mumps, varicella, etc.)

before starting treatment with biological agent.

HBV prophylaxis should be initiated 1-3 weeks before IS
therapy®?. Prophylactic therapy should be continued for
an additional 12 months after discontinuation of IS ther-
apies8. In our study, physicians were undecided about
the timing of antiviral therapy. More participants felt that
prophylactic antiviral therapy should be started before bi-
ological therapy than those who considered concurrent
treatment. Most participants reported that they continued
antiviral medication for 12 months after discontinuing bi-

ological agents.

According to our study, it was observed that physicians
who initiated IS treatment had higher rates and awareness
of HBVr screening compared with similar studies, and that
screening tests were appropriate. Physicians with more
than 10 years and 5-10 years of professional experience had
higher participation in the study. These data suggest that
the professional experience of the participants in the ap-
plication of HBVr treatment is advanced. It is encouraging
that the physicians included in the study in our country,
where HBV infection is endemic, are aware of the risk of
HBVr in individuals who have already had HBV infection
and know that prophylaxis may be needed. It can be seen
that the recommendations of the guidelines are followed in
the clinical practice on HBVr. Another finding of our study

is that physicians with more clinical experience of HBVr

perform more screening regarding HBVr. However, to
avoid the negative consequences of HBVr, physicians who
perform IS therapy should be aware of this complication.
Our study is important to drawing attention to this issue.

The limitation of our study is that the survey was restrict-
ed to one-month. Therefore, it may not reach most of the
physicians using biological agents in our country. Howev-
er, since our study presents multidisciplinary data, it will

contribute to the literature in a general perspective.

In conclusion, reactivation is a serious and fatal condition,
and the response to antiviral treatment after HBVr is in-
adequate. Moreover, the discontinuation of IS drugs that
cause reactivation may leat to progression of the primary
disease. Therefore, initiation of antiviral prophylaxis prior
to IS therapy or chemotherapy may be life-saving. Given
the increasing numbers on studies in the literature and
guidelines on prevention for HBVr, training in congress-
es and symposiums will gain experience and awareness of
physicians on this topic. In addition, computer alert soft-

ware could increase interest and awareness in this regard.
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Abstract

Aim  The aim of this study was to determine the presence of inflammation in asymptomatic diverticular disease using inflammatory parameters and to evaluate the relationship between
inflammatory parameters and the degree of complication in symptomatic diverticular diseases.

Materialand  Clinical and dermographic findings of patients with acute diverticulitis, patients with diverticulosis and healthy volunteers were compared.
Method

Results A healthy control group of 31 people, 40 patients with diverticulosis and 32 patients with acute diverticulitis were included in the study. Thirty-one (43.11%) patients were female and
41 (56.9%) male. RDW and MLR were significantly higher in patients with asymptomatic diverticulosis compared to the control group (p=0.02, p=0.00, respectively). NLR and SII were
significantly different among Hinchey groups (p<0.01, p<0.01, respectively).

Conclusion ~ We concluded that there may be a mild inflammation in asymptomatic diverticulosis patients, and NLR and SII can provide information about the degree of acute diverticulitis.

Keywords  Diverticulosis, inflammation, acute diverticulitis

Ozet
Amag  Bu ¢alismanin amact, inflamatuar parametreleri kullanarak asemptomatik divertikiiler hastalikta inflamasyon varligini belirlemek ve semp ik divertikiiler hastaliklarda infl P !
ile komplikasyon derecesi arasindaki iliskiyi degerlendirmektir.
Gere¢ ve I o . .
Yontem Akut divertikiilitli hastalar, divertikiilozlu hastalar ve saglikli kontrol grubunun klinik ve dermografik bulgular: karsilagtirilds.
Bulgular 31 kisilik sagliklt kontrol grubu, 40 divertikiilozisli hasta, 32 akut divertikiilitli hasta ¢alismaya dahil edildi. Hastalarm 31'i (%43,11) kadin, 41'i (%56,9) erkekti. Asemp ik divertikiilozisli hastalard
RDW ve MLR, kontrol grubuna gére anlam derecede yiiksekti (sirayla p=0.02, p=0.00). Hinchey gruplart arasinda NLR ve SII anlaml: derecede farkltyd: (sirastyla p<0.01, p<0.01).
Sonu¢  Asemptomatik divertikiiloz hastalarinda tlimli bir inflamasyon olabilecegi, NLR ve SII in akut divertikiilitin derecesi hakkinda bilgi verebilecegi sonucuna vardik.
Anaht
nva r Divertikiilozis, inflamasyon, akut divertikiilit
Kelimeler
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INTRODUCTION
Diverticulum are structural changes that classically create
pockets in the colon wall. Diverticulum occurs as a result
of herniation of the mucosa and submucosa due to the de-
fect in the circular muscle layers of the colon wall. Usual-
ly, diverticula form in areas where blood vessels penetrate
the colon.! Diverticulum is the most common anomaly
found in colonoscopy® Although most patients with di-
verticulum are asymptomatic, approximately 25% of cases
are symptomatic and 5% of cases have an acute episode of

diverticulitis®.

If complications such as inflammation, perforation, fistula,
abscess formation, obstruction or bleeding associated with
the diverticula occur, it is called a complicated diverticula.
Individuals with uncomplicated diverticular disease may
have left iliac fossa pain, bloating, changes in bowel habit,
and mild left iliac fossa tenderness on examination. Per-
sons with acute diverticulitis typically present with severe
left iliac fossa pain, fever, tachycardia, malaise, and altered
bowel habits.

The pathogenesis of diverticular disease is multifactorial,
complex and still poorly understood*. It has been suggest-
ed that chronic low-grade inflammation plays a role in the
pathogenesis and particularly in symptomatic diverticular
disease®*. Few studies have been published with conflicting
results regarding the coexistence of symptomatic divertic-

ulosis, diverticulosis alone, and mucosal inflammation®”#

Inflammatory parameters obtained from complete blood
count are a useful index for differential diagnosis or prog-
nostic prediction of diseases as they are easily calculated
and known to provide information about inflammatory
activity’!!. Using inflammatory parameters, low-grade
chronic inflammation characterized by a persistent in-
crease in inflammatory cells and pro-inflammatory medi-

ators can be detected.??

The aim of this study was to determine the presence of

inflammation in asymptomatic diverticular disease using
inflammatory parameters and to evaluate the relationship
between inflammatory parameters and the degree of com-

plication in symptomatic diverticular diseases.

MATERIAL and METHODS
The Ethics Committee of the Sakarya University School of
Medicine approved the study and data collection (Num-
ber: E-71522473-050.01.04-194704-338).

Patients admitted to the emergency department due to
diverticulitis at Sakarya University Training and Research
Hospital between January 2018 and July 2022 and who
were found to have diverticulum during colonoscopy were
retrospectively scanned. In addition, those who had no
complaints, had a screening colonoscopy, and were not
found to have any endoscopic pathological findings were
retrospectively screened as a healthy control group. Demo-
graphic and laboratory characteristics of the patients were
examined. Age, gender, hgb, white blood cell (WBC), to-
tal bilirubin (tbil), red blood cell (RBC), red cell distribu-
tion width (RDW), neutrophils, lymphocytes, monocytes,
platelets, mean platelet volume (MPV), monocytes, mean
erythrocyte volume (MCV), mean erythrocyte hemoglo-
bin concentration (MCHC), mean corpuscular volume
(MCH), platelet to lymphocyte ratio (PLR), monocyte to
lymphocyte ratio ( MLR), neutrophil to lymphocyte ratio
(NLR) and systemic inflammatory index (SII) values of the
patients and control group were evaluated. Patients were
classified as Hinchey 0 (HO), Hinchey 1 (H1), Hinchey 2
(H2), Hinchey 3 (H3) and Hinchey 4 (H4) in terms of the
radiological Hinchey Classification. Data of the control
group and asymptomatic patient group (HO) were com-
pared. In addition, the data between Hinchey classes were

compared.

Statistical Analysis
Statistical Package for Social Sciences (SPSS) version 25.0
was used for data analysis. Kolmogorov-Smirnov test was

used to test the suitability of the data for normal distri-
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bution. While performing descriptive statistics, the dis-
tribution of quantitative data was expressed as meant-
standard deviation, and categorical data were expressed as
percentages. One way Anova test was used for the analysis
of parametric quantitative data, Krusgal Wallis H test was
used for the analysis of non-parametric quantitative data,
and Chi-Square test was used for the analysis of categori-
cal data. The Mann-Whitney-U test was used for pairwise
comparisons between the variables in which a significant
difference was found in the Krusgal Wallis H test and eval-
uated by applying Bonforoni correction. The Tukey test
was used to determine which groups had a statistically
significant difference between the groups whose One Way
Anowa test was significant. For statistical significance, the

total type-1 error level was used as 5%.

RESULTS
When the control group was compared with the asympto-
matic HO patient group no statistically significant differ-

ence was found for gender (p=0.81), age (p=0.885), wbc

(p=0.394), tbil (p=0.949), NLR (p=0.954), PLR (p=0,430),
SII (p=0,745), while statistically significant difference was
found for RDW (p=0.02) and MLR (p=0.00) (Table 1).

Of the patients, 31 (43.11%) were female and 41 (56.9%)
were male. When the patients were categorized in terms of
the Hinchey classification, no statistically significant dif-
ference was found between the groups in terms of gender
(p=0.21) (Table 2).

The mean age of the patients was 58.11+14.33. When the
patients were categorized in terms of the Hinchey classifi-
cation, there was a significant age difference between the
groups. (F(4,71) = 3.480, p=0.012, r=0.41) (Table 3).

There was no significant difference between Hinchey
classes in terms of platelet, MPV, MCV, MCH, lymphocyte
values, and PLR, MLR (respectively H(4)=5.167, p=0.27,
H(4)=8.56, p=0.07, H(4)=8.715, p=0.06, H(4)=7.118,
p=0.13, H(4)=9.344, P=0.053, H(4)=7.288, p=0.121,

Table 1: Comparison of healthy control group and Hinchey 0 patient group
Gender Age WBC RDW T.BIL NLR PLR SII MLR

Female Male
Control 20 11 61.06+ 6,83+ 14,07+ 0,64+ 2,03+ 129,61+ 522,34+ 0,19+

(%52,6) (%33,3) 12,7 1,77 1,59 0,27 0,75 51,55 237,59 0,69
Hinchey0 | 1s0ware) | 220007) | C17E | TEE BT SRS ) G | e | St | ono
p value 0,810 0,885 0,394 0,02 0,949 0,954 0,430 0,745 0,00
Table 2: Gender distribution by Hinchey classification

Hichey 0 Hinchey 1 Hinchey 2 Hinchey 3 Hinchey 4 p value
Female 18 (%58.1) 10 (%32.3) 1(%3.2) 0 (%0) 2 (%6.5) 091%
Male 22 (%53.7) 14 (%34.1) 1(%2.4) 4((%9.8) 0 (%0)
* Chi-square test
Table 3: One Way Anova test between groups for age by Hinchey classification
Sum of Squares df Mean Square F Sig

Between Groups 2509.428 4 627.357 3.480 0.012
Within Groups 12079.683 67 180.294
Total 14589.111 72
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H(4)=8.522, p=0.07, H(4)=8.828, p=0.06) (Table 3). H(4)=44.355,p<0.0, H(4)=13.302, p=0.01, H(4)=9.875,
p= 0.04, H(4)=9.605, p=0.04, H(4)=35.356, p<0.01,

WBC, RBC, neutrophil, MCHC, HGB, tbil levels, NLR  H(4)=29.521, p<0.01) (Table 4).

and SII differ significantly between Hinchey classes (re-

spectively H(4)=38.188, p<0.01, H(4)=16.731,p<0.01,

Table 4: Krusgal Wallis H analysis of variables by Hinchey classification
| N | X | S.S Mean Rank X2 | p value
RDW
Hinchey 0 40 15.79 323 43.70 16.731 <0.01
Hinchey 1 24 13.74 1.55 25.73
Hinchey 2 2 13.50 0.98 21.75
Hinchey 3 4 13.60 1.60 23.50
Hinchey 4 2 18.90 4.66 62.50
MCHC
Hinchey 0 40 32,50 1,20 30.55 13.302 0.01
Hinchey 1 24 33,21 0,63 44.33
Hinchey 2 2 33,00 1,41 41.25
Hinchey 3 4 33,90 0,84 58.00
Hinchey 4 2 31,85 0,35 13.75
MCH
Hinchey 0 40 28,67 2,36320 3291 9.344 0.053
Hinchey 1 24 29,62 1,63 42.83
Hinchey 2 2 28,55 1,90 29.50
Hinchey 3 4 30,40 3,46 51.88
Hinchey 4 2 25,70 1,97 8.50
NLR
Hinchey 0 40 2,05 0.86 24.10 35.356 <0.01
Hinchey 1 24 4,27 2,73 48.83
Hinchey 2 2 2,98 0,74 46.00
Hinchey 3 4 9,49 4,55 64.75
Hinchey 4 2 15,39 3,93 70.50
SII
Hinchey 0 40 554,25 348,16 25.68 29.521 <0.01
Hinchey 1 24 1068,31 712,28 47.75
Hinchey 2 2 620,63 196,24 37.50
Hinchey 3 4 2610,40 1223,87 65.00
Hinchey 4 2 5064,53 1294,15 71.50
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In terms of SII value; there was a significant difference be-
tween HO and H1, H3, H4, (respectively p<0.01, p<0.01,
p<0.01), between H1 and HO, H3, H4 (respectively p<0.01,
p<0.01, p<0.01), between H3 and HO,H1 (respectively
p<0.01, p<0.01).

In terms of NLR value; A statistically significant difference
between HO and H1, H3, H4 (respectively p<0.01, p<0.01,
p<0.01), and between H1 and HO, H3, H4 (p<0.01, p=0.01,
p<0.01, respectively) detected.

DISCUSSION
Although the underlying pathological mechanisms in the
formation of colonic diverticulum remain unclear, it is
known that genetics, age, diet, constipation and microbio-

ta have an effect!.

The association of inflammation with colonic divertic-
ulum formation has been investigated in studies. When
Humes et al. compared symptomatic and asymptomatic
ancomplicated diverticulosis patient groups, they showed
higher TNF-alpha and IL-6 expression in the symptomatic
patient group 5. Tursi et al. investigated lymphocyte and
neutrophil infiltration in the histopathological evaluation
of the biopsy material taken from the colon of the healthy
control group, the patient group with asymptomatic diver-
ticulosis, the symptomatic uncomplicated patient group
and the complicated patient groups. Even in the patient
group with asymptomatic diverticulosis, increased lym-
phocytic infiltration was found compared to the healthy
control group, while neutrophilic infiltration was reported
to be higher in acute complicated diverticulitis compared

to its grades”.

20-25% of patients with colonic diverticulosis become
symptomatic and 25% of symptomatic patients develop
diverticulitis'*"*. The pathogenetic mechanisms that cause
the symptoms to occur are still debated as there is still no

consensus on the definition of the disease. d'°.

In a study by Peery et al. on 619 patients with diverticulo-
sis and/or abdominal pain and irritable bowel syndrome
(IBS) who underwent screening colonoscopy, tumor ne-
crosis factor alpha (TNF-a), when CD4+ cells in biop-
sies from the sigmoid colon mucosa were compared with
controls without diverticulosis. , mRNA measurements of
CD8+ cells and CD57+ cells found no evidence of mucosal

inflammation'’.

NLR, PLR, SII, and LMR can be calculated using a com-
plete blood count. In recent years, these biomarkers have
seen significant clinical and scientific evaluation. It is used
as an indicator of staging and prognosis in some types of

cancer, as well as an indicator of inflammation'®2!,

In studies on inflammatory indices and diverticulitis,
Reynolds et al. found that NLR was a better guide than
CRP, WBC, and neutrophil in determining the need for
intervention®. Yaniv et al found that high NLR and PLR

were associated with acute diverticulitis recurrence®.

In our study, we wanted to investigate whether there would
be mild inflammation in patients with diverticulosis, even
if it was not symptomatic, with inflammatory indices ob-
tained from complete blood count. We also investigated the
relationship between the classification of diverticulitis and
inflammatory indices. In our study, when we compared
the healthy control group with asymptomatic diverticulo-
sis patients, it was found that RDW and MLR were signifi-
cantly higher in patients with asymptomatic diverticulosis.
This result suggests that patients with diverticulosis may
have mild inflammation, even if they are not symptomat-
ic. Because monocyte is responsible for late inflammation
after neutrophil. It has been reported in other studies that
RDW is elevated in inflammatory bowel disease, celiac
disease, pulmonary embolism and acute appendicitis**?.
It was observed that WBC, RDW, neutrophil, MCHG, tbil,
NLR and SII were significantly increased in terms of the
grade of Hinchey classification. This shows us that NLR

and SII can give information about the degree of severity
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of diverticulitis. No significant difference was observed in
MLR. We think that this is due to the fact that monocyte

rises in the late phase after neutrophils in inflammation.

CONCLUSION
As a result, we demonstrated the relationship between
asymptomatic diverticulosis patients and mild inflamma-
tion. In addition, NLR and SII may be decisive about the
degree of acute diverticulitis. However, prospective studies

with larger numbers of patients are needed.
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Abstract

Aim  To investigate the effect of effervescent vitamins C on the color change and surface roughness of resin composites.

Material and 30 specimens (8 mm*2 mm) were prepared for each restorative material (G-zenial Posterior, Solidex). The specimens were polymerized with LED device for 20 seconds and were
Method  incubated in distilled water for 24 hours for post-polymerization. Initial color values were measured using a spectrophotometer (Vita Easyshade V, Vita Zahnfabrik, Bad Sickingen,
Germany), and initial surface roughness was measured with roughness tester (Mitutoyo SJ-410 Surftest Analyzer). The specimens were randomly divided into 3 groups according to
their immersion solution (Redoxon, Ocean efervit, and distilled water). During the 28-day test period, the specimens were immersed in the solutions for 2 minutes, twice a day. Color

and surface roughness measurement procedures were repeated. Data were analysed using One-way ANOVA, Tukey test, and t-test (p=0.05).

Results ' When the color change (AE00) results are examined statistically; the highest AE values were observed in the Redoxon group, regardless of the restorative material. G-aenial Posterior
specimens from both study groups and Solidex specimens incubated in Redoxon showed clinically unacceptable discoloration. When the average roughness values (Ra) are analyzed
statistically, roughness values above the threshold surface roughness (Ra=0.2 pm) was detected in all groups. However, no statistically significant difference between groups (p>0.05).

Conclusion  Despite the fact that effervescent C vitamins significantly increased the discoloration of the tested composite resins, not cause a statistically significant difference in surface roughness.

Keywords ~ Vitamin C, effervescent tablet, composite resin, color stability, surface roughness

Ozet

Amag  Bu calismanin amaci, efervesan C vitamin tabletlerinin kompozit rezinlerin renk degisimine ve yiizey piiriizliiliigiine olan etkisini arastirmaktir.

Geregve  Kompozit rezin materyallerinin (G-cenial Posterior ve Solidex) her biri igin 8 mmx2 mm boyutlarinda 30 adet numune teflon kalip kullanilarak hazirlandi ve LED 151k kaynag ile 20 saniye polimerize

Yontem  edildi. Post-polimerizasyon igin distile su icerisinde 24 saat inkiibe edildi. Numunelerin baglangic renk degerleri spektrofotometre cihazi (Vita Easyshade V, Vita Zahnfabrik, Almanya) ile, baslangig yiizey
piiriizliliikleri ise piiriizliliik test cihazi (Mitutoyo SJ-410 Surftest Analyzer) ile olgiildii. N ler calismada degerlendirilen soliisyonlara (Redoxon, Ocean efervit ve distile su) gore rastgele ii¢ gruba
ayrildr ve 28 giinliik deney siiresi boyunca giinde iki kez 2 dakika boyunca ¢ozeltilere daldirildi. Deney siiresi sonunda renk ve yiizey piiriizliiliik olgiimleri tekrarlands. Verilerin analizinde One-way
ANOVA, Tukey testi ve t-testi kullanildi (p=0,05).

Bulgular  Renk degisimin (AE00) sonuglart istatistiksel olarak incelendiginde; restoratif materyalden bagimsiz olarak en yiiksek AE degerleri Redoxon grubunda goriildii. G-anial Posterior numuneleri ve Re-
doxon'da inkiibe edilen Solidex numunelerinin klinik olarak kabul edilemez renk degisiklikleri gosterdigi saptandi. Ortalama piiriizliiliik degerleri (Ra) istatistiksel olarak analiz edildiginde, tiim gruplarda
esik yiizey piiriizliiliigiiniin (Ra=0,2 um) iizerinde degerler tespit edildi. Ancak gruplar arasinda ilk ve ikinci élgiimler arasinda piiriizliiliik agisindan istatistiksel olarak anlamli fark goriilmedi (p>0,05).

Sonug¢  Efervesan C vitaminleri, test edilen kompozit rezinlerde Gnemli dliide renklenmeye neden olurken, yiizey piiri

nde istatistiksel olarak anlamli farkliliga yol agmamugtur.

Anahtar
Kelimeler

C vitamini, efervesan tablet, rezin k it, renk stabilitesi, yiizey piriizliiliigit
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INTRODUCTION
Minimal interventional dentistry approaches have led to
an enhancement in the use of resin-based composite ma-
terials to satisfy the increasing esthetic expectations of
patients'. In addition to the advantages of these materials
such as bonding to dental tissues and less preparation re-
quirement, some disadvantages may cause restoration fail-
ure in clinical conditions such as discoloration, deteriora-
tion in surface properties, and polymerization shrinkage

that causes microleakage®.

Restorations are exposed to several conditions that cause
physical and mechanical changes such as wear and discol-
oration in the oral cavity®. The reason for the discoloration
encountered due to these conditions can be internal (mon-
omer content, particle size and filler ratio) and external
origin (such as coffee, tea, orange juice, acidic beverages,
and oral hygiene habits)*. Preservation of the initial color,
called color stability, is a very important feature in dental
restorations. It may be related to the surface characteristics
of resin composites such as roughness and water absorp-
tion>®. The hydrophilic nature of the resin matrix of com-
posite materials exposed to staining beverages affects their
color stability and water absorption potential. In addition,
the roughness of the restoration surfaces creates areas suit-
able for plaque accumulation and discoloration by the ad-

hesion of the pigments to the plaque’.

In recent years, the daily use of vitamins to strengthen the

immune system has increased. Vitamin C, one of them, re-
duces the pH below 2.0 in the oral environment when used
in syrup, effervescent and chewable tablet forms®. Previ-
ous studies have shown that supplements such as vitamins
and multivitamins with different forms change the surface
properties of teeth and increase microhardness and tooth
erosion due to their acid content and low pH potentials® .
The acids in the vitamins dissolve the organic matrix
structure of the composite resins, the staining substances
are absorbed, and thus the composite restorations exhibit

discoloration®.

In the literature, there are currently few studies focused
on investigating the surface roughness and color stabili-
ty of dental materials treated with effervescent vitamin C
tablets. Therefore, the purpose of the study is to investi-
gate the effect of supplemental vitamin C tablets on the
color change and surface roughness of resin composites.
The definitions of the study’s null hypotheses were as fol-
lows: [1] effervescent vitamin C tablets do not cause color
change on resin composites, [2] effervescent vitamin C
tablets do not affect the surface roughness of restorative

materials.

MATERIAL and METHODS
A microfilled hybrid resin composite [G-@nial Posterior
(GP)], and an indirect resin composite [Solidex (SDX)]
were evaluated in the current study. And the chemical

composition of these restorative materials is given in Table

Table 1. Materials used in the study

Product Lot No Manufacturer Shade Classification Composition
. . Kuraray Noritake . . UDMA, dimethacrylate co-monomers, stron-
((é—Pasmal Posterior 1709223 Dental Inc.; A3 Ni;c;)hgrslzgd tium and lanthanoid, fluoroaluminosilicate glass,
Okayama, Japan P silica (Bis-GMA-free)
Light-curing
ceramic
Solidex 1606112 i)}:)ifuoziir:)tzl A3 filled, micro- UDMA, Silicon dioxide, aluminum oxide (53%),
(SDX) .p i hybrid other fillers (25%), DMAE methacrylate (22%)
Quioto, Japan C
indirect com-
posite

Abbreviations: GP: G-znial Posterior posterior composite, SDX: Solidex, Bis-GMA = bisphenol-glycidyl methacrylate; TEGDMA = trieth-
yleneglycol dimethacrylate; UDMA = urethane dimethacrylate, DMAE: dimethylaminoethyl
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Specimen preparation

A schematic illustration of study design is presented in
Figure 1. The sample size was calculated using G*Power
program (version 3.1.9.4, Heinrich Heine, University of
Diisseldorf, Diisseldorf, Germany). A significance level of
0.05 and an effect size of 0.25 were assumed in the calcu-
lations, and 10 specimens from each final subgroup were
prepared to provide a total of 30 specimens. Teflon molds
in size of 8x2 mm were used to prepare specimens for each
resin composite (GP and SDX). A mylar strip band and
a glass plate were used to obtain smooth surfaces on the
specimens. All of the specimens were polymerized using
a LED (D-Light Pro, GC, Japan) with irradiation of 1200
mW/cm?2 for 20 sec. The SDX specimens were additionally
cured in the Solidilite multifocal light-curing unit (Shofu
Inc., Kyoto, Japan) for 3 more minutes. A polishing system
(Super-Snap Rainbow Technique Kit, Shofu Inc., Kyoto,
Japan) was applied to a single surface of the specimens in
each group. Then the specimens were post-polymerized in
distilled water at 37°C for 24 hours.

d=8 mm
b= =7
I t=2 mm

—

.
——> B >

Figure 1. Schematic illustration of study design.
Color measurement

A digital spectrophotometer (Vita Easyshade V, Vita Zahn-
fabrik, Bad Sackingen, Germany) was used to measure the
baseline colors (T0) of the specimens. The device’s probe
was positioned in the center of the specimens, which are
on a white surface without reflection. “L*, C*, and H*”
values were averaged after being measured three times for
each specimen. The spectrophotometer was re-calibrated
after every nine measurements according to the manufac-

turer’s recommendations.

Surface roughness measurement
Initial surface roughness (Ra) measurements (T0) were
determined with a contact profilometer (Mitutoyo, Surft-
est §J-410, Japan) with a measuring distance of 4 mm and
a cut-off value of 0.8 mm. Before each measurement, the
calibration was performed with the aid of a reference plate
with a Ra value of 3.05 um. Three measurements obtained
from the center of each specimen surface were averaged

and Ra values (um ) were recorded.

30 specimens for each 24 hstorage at  Baseline (T0) color and Subgroup Immersion into 200 Final color and
- H - - - o . . s - 1
resin composite prepared 37° Cand surface roughness  randomization Ml of water with an surface
by Teflon molds (N=30) Polishing measurement of all  according to the fz f?:ﬁf;;; t:zl:t roughness
\ ) specimens effervescent vitamin C for 28 days v measurements
Y (10 specimens for each (T

material at each

)G-aenial Posterior (GP) |

;)Solidex (SDX) | \

treatment group)
(n=10)

|

[ ) Distilled water |

> Redoxon |

&\/> Ocean Efervit l
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Staining procedure

The chemical compositions of vitamins C used in the
present study are given in Table 2. Specimens in the study
group were immersed in 200 ml of water with an efferves-
cent tablet for 2 minutes a day for 28 days'. The staining
solutions were re-prepared daily. For the vitamin groups,
the specimens were kept in 20 ml of distilled water for the
remaining time. Following this process, the specimens
were rinsed with water for 10 s and gently dried. The spec-
imens of the control group were immersed in distilled wa-

ter throughout the experiment.

Table 2. Chemical compositions of vitamins C used in the study
Erosi 1
Product Manufacturer rf)smn r.e ated pH
ingredient
Redoxon L-ascorbic acid,
Effervescent Bayer Malic acid, Citric 4.32
tablet acid
Ocean efervit acriglfljz:tled
Effervescent Orzax yarate, 4.69
L-ascorbic acid,
tablet
lactose anhydrate

When the immersion period was completed, the final
color and surface roughness measurements (T1) were
performed. To evaluate the color differences between the
baseline and final color measurements after staining, AE |
(T1- TO) values were calculated via the following formu-
lation:

AC

_ AL | 2 AH |-
B =[(5)? + (oe)? +(og)® +Rr

AC
kcSc

AH
Ky Sy

G50 1"

In this study, using the CIEDE2000 (1:1:1) formula, a
50:50% acceptability threshold (AT:AE =1.8) and 50:50%
perceptibility threshold (PT:AE =0.8) were determined

for all resin-based materials.

Surface topography evaluation by
Scanning Electron Microscope (SEM)
Scanning electron microscope images were taken from
randomly chosen specimens following the staining pro-

cedure. Specimens were sputter-coated with palladium in

the ion plating unit (Polaron SC500 sputter coater, FISONS
Instrument, UK) and were observed by SEM device (Zeiss
GEMINI 500, Zeiss, Oberkochen, Germany) at the Erciyes
University Technology Research and Application Center.
The surface of the specimen was entirely scanned and rep-
resentative areas were photographed at 1,500x magnifica-

tion.

Statistical analysis
Statistical analyses were performed using the Statistical
Package for the Social Sciences (version 25.0, SPSS Inc.,
Chicago, IL, USA). The normality of the AE  and Ra (um)
data was determined using the Shapiro-Wilk test. One-
way ANOVA was used for statistical analysis of the meas-
ured parameters. Tukey test for pairwise comparisons and
Student t-test for dependent variables were performed.

P=0.05 was set as the level of statistical significance.

RESULTS
The mean AE | values (T1- T0) and standard deviations of
the restorative materials after treatment with effervescent
vitamin C are shown in Table 3. When the color change
(AE,,) results were evaluated; the highest AE values were
observed in the Redoxon group, regardless of the restor-
ative material. G-enial Posterior specimens from both
vitamin C groups and SDX specimens incubated in Re-
doxon showed clinically unacceptable (AT>1.8) discol-
oration. Also, both materials in all solutions presented
perceptible (PT>0.8) discoloration. In both materials, the
specimens in the distilled water group exhibited the low-
est color change. There were statistically significant differ-
ences between the solutions for both restorative materials
(p*=0.000). No significant differences was found between
composite materials used in this study in each treatment

group (p°=0.204, p*=0.351, and p°=0.873, respectively).

The mean surface roughness (Ra) values and standard de-
viations of the restorative materials after treatment with
effervescent vitamin C are summarized in Table 4. When

the average roughness values (Ra) were evaluated, rough-
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ness above the threshold surface roughness (Ra=0.2um)
was detected in all groups. However, the difference was
not statistically significant between solution groups in all
restorative materials at each time-period (p>0.05). Soli-
dex specimens in Ocean-efervit solution exhibited more
roughness values (Ral) and the difference between groups
was statistically significant (p*=0.041). After treatment
with solutions, GP showed fewer roughness values than
Solidex.

The difference in surface roughness between restorative
materials in the same period is schematized in Figure 2.
Regarding Ra0, no significant differences were detected be-
tween resin composites in each treatment group (p>0.05).

However, regarding the Ral, there were significant differ-

ences between resin composites due to the SDX exhibiting

more surface roughness in Ocean efervit group (p=0.045).

Assessment of SEM images
Scanning electron microscope images of a specimen from
each group of GP and SDX are shown in Figure 3 and Fig-
ure 4, respectively. SEM micrographs of the GP specimens
treated with Redoxon and Ocean efervit revealed a more
surface porosity compared to specimens immersed in dis-
tilled water (Figure 3). However, the SDX specimens im-
mersed in Ocean efervit displayed more alterations than

other groups (Figure 4).

Table 3. The mean AE | (T1- T0) values+standard deviations after immersion in vitamins C.

Solutions
Materials
Distilled water Redoxon Ocean-efervit Results
GP AE 1.30+0.41* *4.3140.66° *3.69+1.45° p*=0.000
SDX AEoo 1.38+0.9° *4.12+1.55° 1.61£0.77* p*=0.000
Results p°=0.204 p°=0.351 p°=0.873

Lower letters indicate the difference between lines. capital letters indicate the differences between rows. AT: AE00=1.8 and PT:AE00=0.8
GP: G-enial Posterior , SDX:Solidex.
p® values are based on One-way ANOVA test, bp values are based on The Student t-test. *p<0.05 is significant.

Table 4. Comparison of mean Ra values for material groups and tested vitamins C.

Materials Solutions

Distilled water Redoxon Ocean-efervit Results
GP
Ra0 1.21+0.84 1.47+1.33 1.68+1.01 p*=0.616
Ral 1.21+0.86 1.36+1.01 1.73£1.1 p*=0.491
Results p°=0.771 p° =0.663 p°=0.965
SDX
Ra0 1.67+1.01 1.82+0.93 1.46+0.51 p’=0.318
Ral 2.20+1.57° 2.04+1.01° 3.03£1.66* p*=0.041*
Results p°=0.675 p°=0.840 p°=0.522

Lower letters indicate the difference between lines and capital letters indicate the difference between columns
GP: G-znial Posterior, SDX:Solidex.
*p values are based on One-way ANOVA test, °p values are based on The Student t-test. *p<0.05 is significant. The acceptability threshold of
surface roughness was considered as 0.2 um.
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Figure 2. Avarage Ra values of resin composite materials before and after treatment procedure. GP: G-eenial Posterior, SDX:

Solidex. Capital letters indicate statistical difference between resin composite materials.

Figure 4. SEM images of a Solidex specimen. (a) control group, (b) Redoxon group, (c) Ocean efervit group.
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DISCUSSION
The maintenance of surface topography and color stabil-
ity plays an important role in the clinical success of res-
in-based restorative materials. An ideal dental restoration
should have as smooth a surface as possible to prevent
plaque accumulation and discoloration®. Previous studies
have reported that the use of the effervescent form of sup-
plements can lead to dental erosion and have negative ef-
fects on dental hard tissue depending on the consumption
frequency'®". Also, it has been reported that these supple-
ments cause surface alterations on resin-based materials
due to their low pH and high titratable acidity'®. Therefore,
the present study sought to answer the effects of efferves-
cent vitamin C tablets on the color stability and surface

roughness of resin-based composites.

Visual and instrumental methods can be used to investi-
gate the color changes of dental materials. However, in-
strumental techniques have been widely recommended
due to visual color assessment can create inconsistencies
inter-observers in color perception'. The use of spectro-
photometers for color matching has become popular as it
provides objective, standardized and accurate measure-
ments with numerical expressions of colors®. In this study,
the clinical spectrophotometer device was performed to

measure the color changes of specimens.

In the current study, color differences were calculated
with the CIEDE2000 formulation. Researchers report-
ed that this formulation is more suitable for evaluating
color differences®. In addition, it has been noted that the
CIEDE2000 formula has improved visual data in dentistry
compared to other formulas such as CIELAB and CMC
(1:1)*. Visual acceptability and perceptibility threshold
values are significant in detecting color differences of
dental tissues and materials in clinical dentistry. In the
current study, the perceptibility (PT) and acceptability
threshold (AT) in analyzing color changes were specified
as AE =0.8 and AE =1.8 respectively, as reported by Para-

vina et al.>* No color difference should be detected after ex-

posure to the test environment for the material to achieve

complete color stability (AE=0)*.

Factors such as the type of composite resin and immersion
time may have contributed to the differences observed in
the color stability of the restorative materials®. Experi-
mental immersion time is a critical factor to consider.
The clinical detection of color variations of composite res-
ins can be achieved with long-term simulated protocols.
However, there is no previously stated standard protocol
for composite resins treated with vitamin supplements
in the literature. In the present study, the specimens were
immersed daily for 2 minutes a day for 28 days to stim-
ulate transient contact of restorations with supplements
and to mimic minimum oral exposure time?. In addition,
distilled water was preferred as a control group to under-
stand the intrinsic changes of resin-based materials and to
compare the effect of effervescent vitamins C on color and
roughness changes in restorative materials in the current
study, as in most studies investigating color change. When
the relevant literature was examined, it has been seen that
artificial saliva is included in color change studies. Howev-
er, it has been stated that artificial saliva has limitations in
terms of exactly reflecting the oral environment due to it

does not contain proteins and enzymes??.

Indirect composite systems have been developed to elim-
inate the disadvantages of polymerization shrinkage and
microleakage®. The main purpose of these systems is to
prevent polymerization shrinkage of the composite mate-
rial, to increase the adhesion and to improve the mechan-
ical properties of the restoration by reducing the amount
of unreacted residual monomer®. In the present study; a
micro-filled hybrid resin composite (GP) was compared
with the indirect resin composite (SDX). The deterioration
and reduced surface hardness of indirect composite resins
over time, the chemical reactions of tertiary amines pres-
ent in their structure, and the movement of filler particles
to the surface cause changes in their optical properties

and an unexpected color change®. Although no statisti-
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cally significant difference was detected between restora-
tive materials in all treatment groups regarding the color
change findings in the current study, the discoloration was
generally unacceptable in both materials. Not consistent
with the results of the current research, Papadopoulos et
al.* observed clinically acceptable color changes in indi-
rect composite resins after accelerated aging and polym-

erization.

Organic acids (such as citric and phosphoric acids) reduce
the oral pH, degrade the polymer matrix, and reduce the
microhardness of composite resins*. It has been stated that
low pH (pH 2.7) affects the surface integrity of the mate-
rial by causing the loss of structural ions such as calcium,
aluminium, and silicon from the glass phase of composite
resins and softening the matrix structure®. The manufac-
turer did not report the pH information of the efferves-
cent vitamin C supplements used in the current study. In
this context, the pH of solutions was measured with a pH
meter (Hanna instruments, Padova, Italy) before starting
the study. The pH values recorded for Redoxon and Ocean
efervite were below the critical pH value of 5.5 and were
4.32 and 4.69, respectively. The low-pH effervescent vita-
mins used in the current study affected the color stability
and surface properties of the composite resins. Following
the results of this study, a previous study reveals that acidic
pH level affects the coloration of resin-based materials by

affecting the surface integrity.

Based on the findings of the current study, GP specimens
in both study groups (Redoxon and Ocean Efervit) and
SDX specimens incubated in Redoxon showed clinically
unacceptable discoloration. Therefore, the first null hy-
pothesis of this study, which defended that “effervescent
vitamin C tablets do not cause color change on resin com-
posites” is rejected. Consistent with this finding, Sarialiog-
lu Giingor et al.¥” reported that Redoxon was associated
with the most severe color change (4.86+0.63) compared
to other solutions (Sambucol and distilled water) they

used in their study, and there were statistically significant

differences (p<0.001) between resin composite samples in
terms of AE values. Consistent with the present study, Po-
ggio et al.*® also stated that the most discoloration was ob-
served in GP specimens. On the other hand, the staining of
resin composites has been stated to be closely related to the
resin phase. UDMA-based resin composites exhibit lower
surface hardness, degree of polymerization, and molecular
hardness when compared to Bis-GMA-based resins®. The
difference in filler content per volume of resin composite
can be cited as the reason of GP exhibited higher color
change values. The incorporation of pre-polymerized fill-
ers in the GP and the addition of fillers such as glass, ce-

ramic, and zirconia may also be evidence for this finding.

In the current study, after the SDX specimens were im-
mersed in different solutions, the Ocean efervit group ex-
hibited significantly higher surface roughness than other
solution groups in the present study. According to these
findings, the second hypothesis is also rejected. Our find-
ings supported a previous study investigating the effect
of multivitamin syrups and effervescent on the surface
roughness and microhardness of restorative materials'.
Researchers stated that effervescent tablets may have ad-
verse effects on the physical properties (surface roughness
and microhardness) of restorative materials. This result
may be due to the low pH of the supplements, which affects
the surface properties of resin-based composites. Since vi-
tamin supplements are usually used for a prolonged peri-
od, it should be taken into account that effervescent tablets
can have an aggressive effect on the surface structures of
restorative materials. When evaluated in terms of restora-
tive material, the large particle size of SDX (43 to 56 pm)
may have caused the surface roughness to be higher. In a
previous study investigating the effect of different polym-
erization systems on the surface roughness of indirect
composite resins (Solidex, Signum, Sinfony, Resilab, Epri-
cord, and Adoro) the situation was unexpected for Solidex
and the surface roughness was the lowest*. In addition, in
agreement with the findings of this study, there are previ-

ous studies stating that the smaller the particle size in the
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organic matrix, the greater the smoothness and gloss of the
surface of composite resins**2. Previous studies also stated
that a perfectly smooth surface cannot be obtained after
finishing-polishing methods in tooth-colored restorative
materials.”® Although the threshold surface roughness was
mentioned for bacterial plaque retention as 0.2 um, no sig-
nificant difference was found in plaque on surfaces with
Ra values between 0.7 and 1.4 pum*. Due to the presence
of specimens showing roughness above these values in the
current study, surface smoothness could be checked with a
method such as light microscopy after finishing-polishing
methods, and if the polishing was found to be insufficient,
this process could be repeated with different finishing-pol-
ishing kits. This condition is the first limitation of the pres-

ent study.

In dentistry, there are different roughness parameters to
measure surface roughness, and the roughness average
(Ra) is most frequently used. Ra is defined as the arith-
metic mean of all deviations of the roughness profile from
the centerline*. Methods for measuring surface roughness
include contact profilometry, laser profilometry, scanning
electron microscope, and 3D optical profilometry. The
contact profilometer provides more accurate results in
measuring changes in surface height®. A previous study
involving a comparison between contact and non-contact
profilometry reported that both methods provided reliable
measurement®. However, it has been reported that sup-
porting profilometry findings with qualitative methods
(such as SEM) increases the reliability of the findings due
to these methods provide more detailed surface informa-
tion than profilometry”. Considering these findings, SEM
imaging was performed to support and detail the pro-

filometer findings in the current study (Figure 3 and 4).

Evaluation of the performance of restorative materials
should be supported by clinical studies. Therefore, this
in-vitro study has also some another limitations. Saliva,
temperature changes, and pH levels in the oral environ-

ment can also affect the long-term color stability and sur-

face structure of composite resin materials. Therefore, fur-
ther clinical research is required to support the findings of

the present study.

CONCLUSION
Despite the fact that effervescent C vitamins significantly
increased the discoloration of the tested composite resins,
not cause a significant difference in surface roughness. In
the use of drugs with low pH, the surface properties of res-
in-based restorative materials may change. Patients may
be advised to rinse their mouths with water following the
consumption of such supplements. The vitamins should be
used under the control of physicians and patients should

pay attention to regular dentist controls.
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Ama¢  Yapisal esitlik modellemesi (YEM) ile klinik yonetisim iklimi (KYT) ve hasta giivenligi kiiltiirii (HGK) iizerinde sosyo-demografik 6zelliklerin etkisinin incelenmesidir.
Geregve  Kesitsel nitelikteki bu arastirma; Haziran 2020-Nisan 2021 tarihleri arasinda Istanbulda farkls statiideki 9 hastanede 2.055 hekim ve hemsire ile gerceklestirilmistir. Arastirma
Yontem  verileri, kisisel bilgi formu, klinik yonetisim iklim 8lgegi (KYI) ve hasta giivenligi kiiltiiri (HGK) dlgegi kullanilarak toplanmistir. Verilerin analizinde IBM SPSS 24.0 ve AMOS 24.0
programlari kullanilmistir.
Bulgular  Klinik ybnetisim ikliminin (KYI), hasta giivenligi kiiltiirii (HGK) iizerindeki etkisinde toplam sekiz demografik 6zelligin dahil edildii path (yol) analizi sonucu; demografik dzelliklerle
KYI'nin yag ve dgrenim diizeyine gore farklihk gosterdigi bulunurken (R?=0,031), HGK’nin ise, cinsiyet, yas ve dgrenim diizeyine gore farklilik gosterdigi (R*=0,063) bulunmustur.
Ayrica, caligmamizda analiz sonucu modele dahil edilemeyen ve anlamsizlik olugturan diger bes sosyo-demografik 6zellik (is tecriibesi, hastane tiirii, akreditasyon durumu, KY ve HG
egitimi alma) Kruskal Wallis ve Mann Whitney U testiyle incelenmis ve klinik yonetisim ikliminin hastane tiirine gore, hasta giivenligi kiiltiiriiniin ise, sosyo-demografik 6zelliklerin
tamamina gore istatistik olarak anlamh farkhilik gosterdigi bulunmugtur.
Sonu¢  Hekim ve hemsirelerin demografik 6zelliklerinin klinik yonetisim iklimi ve hasta giivenligi kiiltiirii Gizerindeki belirleyiciligi oldukea diisiiktiir. Bu ¢alisma, farkli statiideki hastanelerde
YEM ile gergeklestirilen ilk ¢calismadir. Bu nedenle, literatiire katk: saglayacag: diisiiniilmektedir.
Anahtar  Klinik yonetisim iklimi, hasta giivenligi kiiltari
Kelimeler
Abstract

Aim  The effect of socio-demographic characteristics on clinical governance climate (CGC) and patient safety culture (PSC) is examined using structural equation modelling (SEM).

Material and  This cross-sectional study, is carried out with 2.055 physicians and nurses in 9 hospitals with different status in Istanbul province between June 2020 and April 2021. Research data is collected by using a
Method  personal information form, clinical governance climate scale (CGC) and patient safety culture scale (PSC). SPSS 24.0 and AMOS 24.0 programs are used in the analysis of the data.

Results  As a result of the path analysis, which included a total of eight demographic characteristics in the effect of clinical governance climate (CGC) on patient safety culture (PSC), it is found that BMI differs ac-
cording to age and education level (R*=0.031), while PSC differs according to gender, age and education level (R*=0.063). In addition, as a result of the analysis, five other socio-demographic characteristics
(work experience, hospital type, accreditation status, CG and PS training) that could not be included in the model are examined by Kruskal Wallis and Mann Whitney U test and it is found that the clinical
governance climate differed statistically significantly according to all socio-demographic characteristics.

Conclusion  The demographic characteristics of physicians and nurses have too low determinant on clinical governance climate and patient safety culture. This study is the first study carried out with SEM in hospitals
of different status. Therefore, the results obtained in this study will contribute to the literature.

Keywords  Clinical governance climate, patient safety culture
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GIRiS
Klinik yonetisim, saglik hizmeti sunan kuruluglarin, mi-
kemmel ve giivenli hizmet sunumu konusunda yiiksek
standartlar1 saglayici bir ortam olusturmasi ve kalitenin
stirekli iyilestirilmesi konularinda hesap verebilirligi ola-
rak tanimlanmaktadir'. Klinik yonetisim iklimi ise, klinik-
te iletisim ve etkilesimin 6n plana ¢iktig1 suglamanin ol-
madiy, destekleyici ve hatalardan 6grenmeyi saglayan bir
iklim olarak tanimlanir*®. Klinik yonetisim ile yakindan
iligkili olan hasta giivenligi kiiltiirii, organizasyon kiiltiiri-
niin bir pargasi olup; paylagilan inang, tutum, deger, norm

ve davranislar1 icermektedir®.

1990’11 yillarda modern tibbin bilimsel yontemlerle hasta-
liklar1 tedavi etmeye baslamis ancak, bazi durumlarda has-
tanelerin tedavi siirecini giivenli bir sekilde uygulamadig:
ve hastalara zarar verdigi goriilmiistiir®. Ozellikle ABDde
1998 yilinda yayimlanan devlet raporunda her yil yiiz bine
yakin hastanin tibbi hatalar nedeniyle hayatini kaybettigi-
nin vurgulanmas: tiim iilkeleri bu konuda harekete gegir-
mistir®. Ayni tarihlerde klinik yonetisim kavrami da yay-
ginlagmaya baglamis ve Ingilterede, saglik hizmetlerinin
giivenlik ve kalitesine katki saglamasi amaciyla klinik y6-
netisim saglik hizmetlerinin modernizasyonu i¢in 1998de
NHS’ ye tanitilmistir”. Daha sonraki yillarda klinik yoneti-
sim kalite ve giivenlik konularini garanti altina almak igin
pek cok tilkede, kilit bir strateji olarak uygulanmaya bas-
lamugtir®. 2000°1i yillardan itibaren; Irlanda, Yeni Zelanda,
Avustralya, Iran, Kanada, Giiney Afrika ve Gana gibi pek
cok tilkede saglik politika ve stratejilerinde oncelikli olarak
yer almis ve son yillarda, 6zellikle gelismis tilkelerde klinik
yonetisim uygulamalarinin sonuglar1 aragtirmacilar tara-

findan incelenmeye ve tartisilmaya baslanmigtir.

Ornegin, Yeni Zelandada 2009 yilinda ulusal klinik y&-
netisim politikast baslatilmig ve bu baglamda saglik cali-
sanlarmin hiikiimet politikas1 yaymlandiktan sonra, 2010
ile 2012 arasinda iyi bir ilerleme kaydedildigi sonucuna
varilmistir’. Avustralyada saglik hizmet kuruluslar: icin,

”Ulusal Klinik Yonetisim Cergevesi” olusturulmus ve bu

kapsamda, 2019 yilinda Saglik Bakanlig1 tarafindan, kamu
ruh saglig: klinik yonetisim faaliyetlerinin incelenmesine
dair bagimsiz bir komisyon kurulmustur. S6z konusu ko-
misyon tarafindan klinik yonetisime y6nelik; klinik lider-
lik, kalite iyilestirme, hasta giivenligi kiiltiiriiniin olustu-
rulmasi ve mesleki egitimler gibi faaliyetlerin arttirilmasi

gerektigi vurgulanmigtir’®.

Cesitli tilkelerde yapilan arastirmalarda, klinik yonetisimle
bakim kalitesi'!, klinik birimlerin performansi' ve hastane
performansi'® arasinda pozitif bir iligki bulunmustur. Tiir-
kiyede yapilan ¢alismalarda ise, klinik yonetisim ikliminin
hastanelerde hemsirelerin is doyumu' ve ¢alisma ortamini

olumlu etkiledigi® belirlenmistir.

Literatiirde klinik hizmetlerin yonetisimi ve hasta giiven-
ligi konularinin tasidigi 6nem ¢ok sik dile getirilmesine
ragmen, hastanelerde klinik yonetisim iklimi konusun-
da yapilan aragtirma sayist oldukea sinirlidir. Onemli bir
boslugu giderecegi ve klinik yonetisimin daha iyi anlasil-
masina katkida bulunulabilecegi diistiniilen bu ¢aligmada,
Tirkiyede hekim ve hemsirelerin perspektifinden yapisal
esitlik modeli ile sosyo-demografik 6zelliklerin, klinik y6-
netisim iklimi ve hasta giivenligi kiiltiirti tizerindeki etki-

sinin incelenmesi amaglanmigtir.

GEREC ve YONTEM
Kesitsel nitelikteki bu arastirma; Haziran 2020-Nisan 2021
tarihleri arasinda, arastirmaya katilmaya goniillii olan,
hekim ve hemsgirelerle gerceklestirilmistir. Arastirmanin
evrenini Istanbulda farkli statiideki 226 hastanede cali-
san toplam 56.924 hekim ve hemsire, 6rneklemini ise, 4’ii
tiniversite hastanesi, 4’ii 6zel hastane ve 1’1 kamu hastanesi
olmak tiizere, toplam 9 hastanede ¢alisan 3.912 hekim ve
hemsire olusturmaktadir. Hekim ve hemsireler saglik hiz-
metleri sunumunda aktif rol alan profesyonel becerilere
sahip, kilit personel oldugu icin tercih edilmistir. Ornek-
lem se¢imi kiime ve amagli 6rnekleme yontemleri ile ya-
pilmstir. flk asgamada evrendeki hastaneler, akredite olup

olmadiklarina gore ve kamu, Ozel, tniversite hastanesi
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seklinde 5 kiimeye ayrilarak her kiimeden bir hastanenin
ornekleme girmesi saglanacak sekilde amacli 6rnekleme

yontemi ile se¢im yapilmigtr.

Ornek segimi sirasinda veri toplamaya elverisli, is birligi
yapmaya goniillii olan ve izin alinabilen hastaneler tercih
edilmistir. Ornek biiyiikliigiiniin hesaplanmasinda, yapisal
esitlik modellemesinin (YEM) varsayimlar1 dikkate alin-
mistir'®?. Aragtirma, aragtirmaya katilmay1 gontillii olarak
kabul eden ve anket sorularini yanitlayan (6rneklemin
%5311) toplam 2.055 hekim ve hemsire ile tamamlanmus-

tir.

Veri Toplama Araglar1
Veri toplama araci olarak; kisisel bilgiler formu, klinik
yonetisim iklimi (KYT) ve hasta giivenligi kiiltiirii (HGK)

olgegi kullanilmistir.

Kisisel bilgiler formu: Arastirmaci tarafindan gelistirilen
ve sosyo-demografik ozelliklerle ilgili 6 soru, is yasami
ozelliklerine iliskin 4 soru ve calisilan kurum 6zellikleri
ile ilgili 6 sorudan olusan toplam 16 soruluk kisisel bilgi

formu yer almustir.

Klinik yonetisim iklimi 6l¢egi: Organizasyonel siire¢ ve
stratejileri 6lgmek amaciyla 2003” de Freeman3 tarafin-
dan gelistirilmistir. 6 boyut ve 60 maddeden olusmakta-
dir. Tiirkge gegerlilik ve giivenilirlik ¢aligmasi ise 2012'de
Giirdogan' tarafindan gerceklestirilmistir. Olgek tipi 5'li

Likert ol¢egidir ve kesim noktas: bulunmamaktadir.

Hasta giivenligi kiiltiirii 6l¢egi: Hastanelerde tibbi hata
ve olay raporlama hakkindaki goriislerin degerlendirilme-
si amaciyla ABD'de, Saglik Hizmetleri Arastirma ve Kalite
Ajanst (AHRQ) tarafindan gelistirilmistir. Olgek tipi; 5’li
Likert 6lgegi olup, 12 boyut ve 42 maddeden olusmaktadir.
2004 yilinda Sorra ve Nieva'® tarafindan Ingilizce gegerlilik
ve giivenilirlik ¢aligmasi yapilan 6lgegin Tiirkge uyarlamas:
ise, 2009de Filiz" tarafindan yapilmustir.

Veri toplama stireci; ¢alisma Haziran 2020-Nisan 2021

tarihleri arasinda Istanbul ilinde gergeklestirilmistir. Etik
kurul onay1 ve Saglik Miidiirliigii izni alindiktan sonra
hastaneler aragtirmaci tarafindan ziyaret edilerek hekim
ve hemsgire listeleri alinmis, dagitilan anket formlar: ve
olgeklerin goniilliilik temelinde doldurulmas: istenmistir.
Toplanan veriler aragtirmaci tarafindan analiz edilmistir.
Aragtirmanin analiz birimi; dahili, cerrahi ve karma ser-
visler ile, acil servis, ameliyathane, yogun bakim tnitele-
ri, organ nakli, palyatif bakim, idari birimler, poliklinik,
gunibirlik ve ayaktan tedavi birimlerinden olugmaktadir.

Arastirma modeli Sekil 1'de sunulmustur.

Sosyodemografik 6zellikler
(cinsiyet, yas, Ggrenim diizeyi, is
tecriibesi, hastane tiiri, akreditasyon
durumu, KY ve HG egitimi alma)

Klinik Yénetigim
Tklimi (K'YT)

«-— >
Yapisal Esitlik Modeli

Sekil 1. Arastirma Modeli

Aragtirma verileri, “Yapisal Esitlik Modellemesi” ile ana-
liz edilmistir. Bunun igin, KYI ve HGK &lgeklerine ayr1
ayr1 dogrulayict faktor analizi uygulanmus (Sekil 2 ve 3)
ve daha sonra klinik yonetisim ikliminin, hasta giivenligi
kiltiirti tizerindeki etkisinde demografik ozelliklerin de
dahil edildigi path (yol) analizi uygulanmis (Tablo 2) ve

elde edilen sonuglar yorumlanmustir.

Istatistiksel Yontem

Klinik yonetisim iklimi (KYI) ve Hasta giivenligi kiiltii-
ri (HGK) bagimli degisken, sosyo-demografik ozellikler
bagimsiz degisken olarak ele alinmistir. Olgek puanlart
tanimlayici istatistiklerle (ytizde, oran, standart sapma, or-
talama, ortanca, minimum ve maksimum) 6zetlenmistir.

Toplanan veriler IBM SPSS 24.0 ve AMOS 24.0 ile analiz
edilmis ve 6lceklere ait yap1 gegerliligi dogrulayic faktor
analizi ile incelenmistir. Klinik yonetisim ikliminin, has-
ta glvenligi kiltiirti tizerindeki etkisinin incelendigi yol

analizinde, ¢oklu normallik varsayim: saglanmadig1 igin
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hesaplama yontemi olarak Bootstrap ML (Maximum Like-
lihood) kullanilmistir ve Bootstrap analizinde 5000 yeni-
den 6rneklem tercih edilmistir®. Istatistiksel 5nem diizeyi

p<0,05 olarak alinmugtir.

Ayrica, ¢alisgmamizda analiz sonucu modele dahil edile-
meyen ve anlamsizlik olusturan sosyo-demografik 6zellik-
lerin (is tecriibesi, hastane tiirii, akreditasyon durumu, KY
ve HG egitimi alma) dl¢ek puani ile iliskisi Kruskal Wallis

ve Mann Whitney testleri ile incelenmistir.

BULGULAR
Caligmamizda toplam 3.143 anket dagitilmis ve anketi ya-
nitlayanlarin orani %65,3 (2.055/3.143=%65,3) olmustur.
Orneklemin, %53’tine (2.055/3.912=%53) ulasilmis olup
hastanelere gore anketlerin yanit orani, minimum %33
ile maksimum %77,3 arasinda degismektedir. Calisma-
mizda, Cronbach’s Alpha giivenirlik katsayilarinin klinik
yonetisim iklimi (KYT) igin (0,891), hasta giivenligi kiil-
tirit (HGK) igin (0,879) oldugu belirlenmistir. Aragtirma
grubunun sosyo-demografik o6zellikleri Tablo 1de sunul-

mustur.

Tablo 1. Arastirma Grubunun Sosyo-Demografik Ozellikleri

Ozellikler Degisken n (%)
Kadin 1.448 70,5
1.Cinsiyet
Erkek 607 29,5
<25 alt1 740 36,0
2.Yag 25-34 698 34,0
(Ort: 31,044ss:10,18)
(Min.19-Maks.73) 35-44 346 16,8
>45 ve listii 271 13,2
Lise 486 23,6
Onlisans 441 21,5
3.0grenim Diizeyi Lisans 413 20,1
Y.Lisansve | ;) 34,8
iizeri
5 yil ve alt1 1.022 49,7
6-10yil 362 17,6
4.5 Tecriibesi 11-15y1l 219 10,7
16-20 yil 178 8,7
21 yil ve tistit 274 13,3
Ozel 790 38,4
5.Hastane Tirt Kamu 362 17,6
Universite 903 44,0
JCI Belgesiz 1.058 51,5
6.Akreditasyon Durumu
JCI Belgeli 997 48,5
7.Klinik Yonetisim Egitimi Evet 688 33,5
Alma Hayir 1.367 66,5
8.Hasta Giivenligi Egitimi Evet 1.773 86,3
Alma Hayir 282 13,7
Toplam 2.055 100
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Klinik Yénetigsim Tklimi 6l¢eginin faktor analizi grafik ya- — mustir?.

pis1 Sekil 2'de sunulmustur.
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Sekil 2. Klinik yonetisim iklimi dogrulayici faktor analizi
grafik yapis:

Literatiirde 60 madde ve 6 boyut olarak yer alan klinik yo-
netisim iklimi (KYT) élgegine, 6rneklemimizde uygulanan
dogrulayic faktor analizi sonucu (DFA) 6 boyut yapist
korunmus ancak standart faktor yikleri disiik (FY<0,505
p<0,05) olan?, 20 madde analizden elenmistir. Analizdeki
maddelerin faktor ytikleri standart degerleri (0,620-0,830)
araliginda yer almaktadir (Sekil 2).

Dogrulayict faktér analizi modelinde test degerleri
(p<0,05) olmak tizere; x2(2495,6), x2/df (3,40) bulundu-
gundan modelin anlamli oldugu anlagilmaktadir. Mode-
lin uyum endeks degerleri; GFI (0,90), CFI (0,92), SRMR
(0,06), RMSEA (0,05) kabul edilebilir uyum sinirlari igin-

de yer aldigindan modelin gegerli oldugu sonucuna varil-

Sekil 3’te Hasta Giivenligi Kiiltiirti 6lgegine iliskin dogru-

layic1 faktor analizinin grafik yapisi gorilmektedir.

Sekil 3. Hasta kiiltiirii giivenligi dogrulayici faktor analizi
grafik yapisi

Literatiirde 42 madde ve 12 boyut olarak yer alan HGK
olgegine, orneklemimize uygulanan dogrulayici faktor
analizi sonucu (DFA) 12 boyut yapist korunmus ancak
standart faktor yukleri disik (FY<0,50; p<0,05) olan?, 8

madde analizden ¢ikarilmistir.

Analizde, maddelerin faktor yiikii degerlerinin (0,604-
0,902) araliginda yer aldig1 saptanmustir (Sekil 3). Dog-
rulayici faktor analizi modelinde test degerleri (p<0,05)
olmak tizere; x2(1843,7), x2/df (3,20) bulundugundan mo-
delin anlamli oldugu sonucuna varilmistir. Modelin uyum
endeks degerleri; GFI (0,90), CFI (0,91), SRMR (0,07),
RMSEA (0,04) kabul edilebilir uyum sinirlar1 i¢inde yer

aldigindan modelin gegerli oldugu anlagilmaktadir®.
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Yol analizi 6ncesinde, verilere ait tiim sorunlar (ug deger-
ler, basik ve carpik degerler, eksik veri vb.) giderilmesi,
maksimum olabilirlik (ML) kullanilabilmesi i¢in verilerin

normal dagilima uygun olmas: gerekmektedir.

Yapilan analizlerde, ¢coklu normallik testinde kritik dege-
rin 81,435 oldugu belirlenmistir. Bu degerin 10’un altinda
olmas1 mitkemmel bir sonug iken, 20 degerine kadar ge-
nellikle sorun teskil etmedigi yapilan caligmalarda ortaya
konulmugstur. Dolayisiyla, ¢aligmamizda ¢oklu normallik

varsayimi saglanmadig1 i¢in hesaplama yontemi olarak

Bootstrap ML (Maximum Likelihood) kullanilmistir.
Bootstrap analizinde, 5000 yeniden 6rneklem tercih edil-
mistir®. Klinik yonetisim iklimi 6l¢ek puanlar: ile hasta
guvenligi kultiirii 6lcek puanlari arasindaki yol katsayilar
istatistik olarak anlamli bulunmugtur (p<0,001). Tablo 2'de
Klinik Yonetisim Tkliminin (KYT) Hasta Giivenligi Kiiltiirii
(HGK) tizerindeki etkisinde demografik 6zelliklerin dahil
edildigi yol analizi sunulmusgtur. Tablo 2'de Klinik Yoneti-
sim [kliminin (KYT) Hasta Giivenligi Kiiltiirti (HGK) {ize-
rindeki etkisinde demografik 6zelliklerin dahil edildigi yol
analizi sunulmugtur.

Yol Analiziyle Klinik Yonetisim iklimi’nin

Tablo 2. Klinik Yonetisim Ikliminin (KYI) Hasta Giivenligi Kiiltiirii (HGK) Uzerindeki Etkisinde Sosyo-demografik Ozelliklerin Dahil
Edildigi Yol Analizi
Bagiml Bagimsiz . )
Degisken Degisken f1 B2 S. Hata t P degeri R
<--- Erkek 0,047 0,002 0,496 0,094 0,925
<= 25-34 Yas 1,300 0,059 0,480 2,706 0,007
<--- 35-44 Yas 1,643 0,059 0,607 2,708 0,007
¥l Toolam <oe- 455‘2;’ ¢ 2,464 0,081 0,664 3,712 <0,001
p i 0,031 (KYI)
uant <e- Onlisans 0,196 0,008 0,553 0,355 0,723
<--- Lisans -1,873 -0,071 0,570 -3,287 0,001
Yiiksek
<--- Lisans ve -2,452 -0,112 0,476 -5,147 <0,001
Uzeri
<--- Erkek -0,065 -0,061 0,022 -2,879 0,004
<--- 25-34 Yas -0,020 -0,020 0,022 -0,920 0,358
<--- 35-44 Yas 0,087 0,068 0,027 3,163 0,002
HGK <o 4> Yas ve 0,195 0,139 0,030 6,499 <0,001 0,063
Toplam Uzeri
. (HGK)
vant <-e- Onlisans -0,005 -0,004 0,025 -0,192 0,848
<--- Lisans -0,094 -0,078 0,026 -3,636 <0,001
Yiiksek
<--- Lisans ve -0,171 -0,170 0,022 -7,940 <0,001
Uzeri
(1: Standartlagtirilmamus yol katsayisi; B2: Standartlastirilmus yol katsayilari; S. hata: Standart Hata, R% Coklu korelasyon katsayisi
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Sosyo-Demografik Ozelliklere Gore incelenmesi
Tablo 2’ye gore; demografik o6zellikler ile klinik yone-
tigim iklimi (KYI)’nin %3,I’lik kismi agiklanmaktadir
(R?=0,031). Yasa gore; 25-34 yas grubu olanlarin KYT top-
lam puani 24 yas ve alt1 olanlara gore 1,3 birim artmak-
tadir (p=0,007). 35-44 yas grubu olanlarin KYI toplam
puani, 24 yas ve alt1 olanlara gére 1,643 birim artmakta
(p=0,007) iken, 45 yas ve usti olanlarin 2,464 birim art-
maktadir (p<0,001). Ogrenime gére; 6grenim diizeyi lisans
olanlarin KYT toplam puant lise olanlara gore 1,873 birim
azalmakta (p=0,001) iken, 6grenim diizeyi yiiksek lisans

ve tzeri olanlarn ise, 2,452 birim azalmaktadir (p<0,001).

Yol Analiziyle Hasta Giivenligi Kiiltiirit'niin
Sosyo-Demografik Ozelliklere Gore incelenmesi
Tablo 2’ye gore; demografik ozellikler ile hasta giivenli-
¢i kiltirt (HGK)niin %6,3’lik kismi agiklanmaktadir
(R*=0,063). Cinsiyete gore; erkeklerin HGK toplam puani,
kadinlara gore 0,065 birim azalmaktadir (p=0,004). Yasa
gore; 34-44 yas grubu olanlarin HGK toplam puani, 24
yas ve alt1 olanlara gére 0,087 birim artmakta (p=0,002)
iken, 45 yas ve Ustll olanlarin ise, 0,195 birim artmakta-
dir (p<0,001). Ogrenim diizeyine gore; lisans olanlarin
HGK toplam puani lise olanlara gore 0,094 birim azalmak-
ta (p<0,001) iken, 6grenim diizeyi yiiksek lisans ve tizeri

olanlarin ise, 0,171 birim azalmaktadir (p<0,001).

Caligmamizda diger bes adet sosyo-demografik 6zellik (is
tecriibesi, hastane tiirii, akreditasyon durumu, klinik y6-
netisim egitimi alma, hasta giivenligi egitimi alma) ¢oklu
normal dagilim yapisini bozarak anlamsizlik olusturdugu
i¢cin modelden ¢ikarilmistir. Bununla birlikte, ¢calismamiz-
da analiz sonucu modele dahil edilemeyen ve anlamsizlik
olugturan s6z konusu bes adet sosyo-demografik 6zelligin
klinik yénetisim iklimi (KYI) ve hasta giivenligi kiiltiirii
(HGK) olgek puanlart ile iligkisi ayr1 ayr1 incelenmistir
(Tablo 3 ve Tablo 4). Tablo 3’te demografik 6zelliklere gore
klinik y6netisim iklimi toplam puani karsilagtirilmasi su-

nulmustur.

Tablo 3. Sosyo-demografik Ozelliklere Gore Klinik Yonetisim
Iklimi Toplam Puaninin Karsilagtiriimast
Ortalama + Orte.mca Test .
s. sapma (min.- degeri | P degeri
- Sap maks.) 8

1-is Tecriibesi

5vil 1133+ 10,4 | 114 (81-161)
113,94 +
6-10 Y1l 1117 114 (83-159)

11-15 Y1l 114,13 £10,9 | 114 (82-159) 4,285 0,369**
16-20 Y1l 112,65 £9,08 | 113 (89-146)
20Yilve 11155938 | 114 (86-156)

Uzeri

2-Hastane Tiirii

Kamu 114,66 + 114
10,34 (84-161)

" 113,94 + 112 ot
Ozel 031 (sl.150) | 12608 | 0,002
Universite 111,81 & 112

11,07 (82-155)*
3-Akreditasyon Durumu
JCI Bel- 113,45 + 109,50
gesiz 10,34 (81-161)
519584,0 | 0,898*
. 113,56 + 110,4
JCI Belgeli 10,23 (82-159)
4-Klinik Yonetisim Egitimi Alan
Evet 113,73 £9,97 | 114 (82-161)
113,41 + 456107,0 0,343*
Hayir 10,57 113 (81-159)
5-Hasta Giivenligi Egitimi Alan
113,62 +
Evet 10,39 114 (81-161)
1201 233932,0 | 0,168*
91 £
Hayir 1023 113 (86-151)
*Mann Whitney U, **Kruskal Wallis H testi, a-b: Ayn1 harfe sahip
gruplar arasinda fark yoktur.

Hastane tiiriine gore; KYI toplam puani ortanca degerle-
ri arasinda istatistik olarak anlamli bir fark bulunmustur
(p=0,002). Bu durum, universite ve 6zel hastaneler ile
kamu hastanesi arasindaki farkliliktan kaynaklanmakta-
dir. Klinik ydnetisim iklimi (KYI) 6l¢eginden alman puan
diistiikge, klinik yonetisimi destekleyici bir iklimin bulun-
dugu ifade edilmektedir*™*. Buna gore, tiniversite ve 6zel
hastanelerdeki hekim ve hemgirelerin kamu hastanesine

gére, KYI toplam puani ortanca degerleri arasinda ista-
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tistik olarak anlamli bir fark bulunmustur (p<0,05). Diger
sosyo-demografik ozelliklere gore, istatistiksel olarak an-
lamli bir fark bulunamamigstir (p>0,05) (Tablo 3). Asagida
demografik ozelliklere gore hasta giivenligi kiltiirai top-

lam puani kargilastirilmasi sunulmustur (Tablo 4).

Tablo 4. Sosyo-demografik Ozelliklere Gore Hasta Giivenligi
Kiltiirti Toplam Puaninin Karsilagtirilmasi
Ortalama + Ort:jmca Test -
s. sapma (min.- degeri p degeri
- Sap maks.) 5
1-is Tecriibesi
3,47
+
5Yil 3,49 + 0,46 (1,84-4,91)°
3,52
610Vl | 3514048 | 1
11-15 Y1l 3,53 +0,51 3,54 14,832 0,005***
T (1,88-4,63)® ’ ?
3,57
- +
1620Vl | 3572045 | ) Ho
21 Yil ve 3,61
. +
Uzeri 3,58£0,5 (1,79-4,88)*
2-Hastane Tiirii
3,36
Kamu 3,35+ 0,47 (1,79-4,58)"
. 3,59
+ > ook
Ozel 3,57 £ 0,45 (1,84-4,97) 55,297 | <0,001
Univer- 3,51
site 2048 | () 55460)
3-Akreditasyon Durumu
JCI 3,48
+
Belgesiz 3472047 (1,79-4,97)
I -4,563 <0,001*
3,57
+
Belgeli | 70 1 (184.488)
4-Klinik Yonetisim Egitimi Alan
3,58
+
Evet 3,59 + 0,46 (1,84-4.91)
456107,0 0,343*
Hayir 3,48 £ 0,48 349
4 =D (1,79-4,97)
5-Hasta Giivenligi Egitimi Alan
3,54
+
Evet 3,55+ 0,47 (1,79-4,97)
6,367 <0,001*
Hayir 3,35 +0,49 338
¥ wIED (1,84-4,63)
*Mann Whitney U, *Kruskal Wallis H testi, a-b: Ayn1 harfe sahip
gruplar arasinda fark yoktur.

Is tecriibesi gére, HGK toplam puan ortanca degerleri
arasinda istatistik agidan anlamli bir fark bulunmustur
(p=0,005). Bu farklilik 5 y1l olanlar ile 21 yil ve tizeri olan-
lar arasindaki farkliliktan kaynaklanmaktadir (Tablo 4).
Hastane tiirtine gore; HGK toplam puan ortanca degerle-
ri arasinda istatistik olarak anlamli bir fark bulunmustur
(p<0,001). Ozel hastanelerin HGK ortanca puani 3,59,
tiniversite hastanelerinin 3,51 ve kamu hastanesinin 3,36
olarak bulunmustur (Tablo 4). Akreditasyon durumuna
gore; HGK toplam puan ortalama degerleri arasinda ista-
tistik agidan anlaml bir fark bulunmustur (p<0,001). JCI
belgesiz olanlarin HGK ortalama degeri 3,48 iken JCI bel-
geli olanlarin ortalama degeri 3,57 olarak elde edilmistir
(Tablo 4). Klinik y6netisim egitimi alma durumuna gore;
HGK toplam puan ortanca degerleri arasinda istatistik agi-
dan anlamli bir fark bulunmustur (p<0,001). Klinik y6ne-
tisim egitimi alanlarin HGK toplam puan ortanca degeri
3,58 iken almayanlarin HGK toplam puan ortanca degeri
3,49 olarak elde edilmistir (Tablo 4). Hasta giivenligi egi-
timi alma durumuna gére; HGK toplam puan ortalama
degerleri arasinda istatistik agidan anlamli bir fark bulun-
mustur (p<0,001). Hasta glivenligi egitimi alanlarin HGK
toplam puan ortalama degeri 3,55 iken almayanlarin HGK
toplam puan ortalama degeri 3,35 olarak elde edilmistir
(Tablo 4).

TARTISMA
Tiirkiyedeki hastanelerde 2020 yilindan itibaren, klinik
yonetisimin uygulanmasina yonelik Saglik Bakanlig: ta-
rafindan bir dizi standart ve prosediirler yaymlanmigtir®.
Ancak, hentiz bu politikanin uygulanmasina yonelik resmi
sonuglar bilinmemektedir. Bu ¢alismada, farkli statiideki
hastanelerde yapisal esitlik modellemesi (YEM) ile, klinik
yonetisim iklimi (KYT) ve hasta giivenligi kiiltiirii (HGK)
tizerinde sosyo-demografik ozelliklerin etkisinin ince-
lenmesi amaglanmugstir. Calisma sonucu; katilimeilarin
sosyo-demografik ozelliklerinin (cinsiyet, yas, 6grenim
diizeyi, is tecriibesi, hastane tiirii, akreditasyon durumu,
KY egitimi alma, HG egitimi alma) klinik y6netisim iklimi

ve hasta gtivenligi kiltiira algsi ile iliskili oldugu belirlen-
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mistir.

Hastanelerde klinik yonetisim iklimi ve hasta giivenligi
kiltiiric toplam puani sosyo-demografik o6zellikler agi-
sindan farklilik gostermektedir. Demografik ozellikler ile,
klinik yonetisim ikliminin (KYT) %3,1’lik kism1 agiklan-
maktadir (R?=0,031) ve hastanelerde klinik yonetisim ik-
limi toplam puani, yas ve 6grenim diizeyine gore (p<0,05)
farklilagsmaktadir. Buna gore; hekim ve hemsirelerin yas-
lar1 arttikca KYT' nin arttigy, 6grenim diizeyi arttikca KYT
nin azaldig goriilmiistiir. Demografik 6zellikler ile hasta
guvenligi kiltirtinin (HGK) ise, %6,3’lik kismi agik-
lanmaktadir (R*=0,063) ve hastanelerde hasta giivenligi
kiltiird, cinsiyet, yas ve 6grenim diizeyine gore (p<0,05)
farklilagsmaktadir. Buna goére; kadinlarin HGK puanlarinin
erkeklere gore, daha yiiksek oldugu, hekim ve hemsirele-
rin yaglar1 arttikca HGK’ nin arttig1 gézlenmistir. Ogrenim
diizeyi arttikga HGK puani azalmakta olup genel itibaryla,
HGK iizerinde en yiiksek etkiye sahip olan yiiksek lisans
ve tizeri olanlardir (31=-0,171) (Tablo 2).

Aragtirma grubunun KYT puaninin, cinsiyete gore farklilik
gdstermedigi bulunmustur (Tablo 2). Ulkemizde hemsire-
lerle gerceklestirilen ¢aligmalarda, KYT puaninin ¢alisma-
mizla benzeyen sekilde cinsiyete gore farklilik gosterme-
digi,>** ancak Yunanistanda, klinik yonetisim ikliminin
calismamizdan farkli olarak kadinlarda daha yiiksek oldu-

gu bulunmustur®.

Yas arttikca KYI puanlarinin istatistiksel olarak énem-
li bicimde arttig1 goriilmektedir (Tablo 2). Tiirkiyede bir
tniversite hastanesinde hemsirelerle gerceklestirilen bir
aragtirmada, caligmamiza benzer sekilde yasa gore KYI
puaninin arttigi bulunmustur'. Ancak, Sahra alt1 tlkele-
rinden Ganada klinik yonetisim puani ile yas arasinda an-
lamli bir farklilik olmadig: bulunmugtur®. Bu farkliligin,
orneklem grubu ve kiiltiirel farkliliktan kaynaklanmasi

mumkiindiir.

Ogrenim diizeyi yiikseldike, KYI puanlariin énemli ge-

kilde azaldig1 gortlmektedir (Tablo 2). Bizim bulgumuzun
aksine, tilkemizdeki hastanelerde hemsirelerle gerceklesti-
rilen iki farkli arastirmada, KYI puaninin grenim diizeyi-

ne gore degismedigi bulunmustur>*.

Arastirma grubunun is tecriibesine bagh olarak, KYI pu-
anlarmin farklilik gostermedigi saptanmistir (Tablo 3).
Tiirkiyede is tecriibesine gore hemsirelerin KYI puaninin
farklilasmadigini, ' benzer sekilde Ganada psikiyatri has-
tanelerinde saglik calisanlar1 arasinda is tecriibesine gore,
KYI puaninin degismedigini,®® Yunanistanda ise, saglik
calisanlar1 arasinda is tecriibesine gore KYT’ nin arttigin

bildiren yayimlar bulunmaktadir®’.

KYI puanlarinin kamu, 6zel ve {iniversite hastanelerinde
farkli oldugu goriilmiigtiir (Tablo 3). Ulkemizdeki bagka
bir ¢calisma ile Yunanistanda, kamu ve 6zel hastane ¢aligan-
larinin KYT puanlari ¢alismamizla benzeyen sekilde farkli-
lik gostermektedir®?. frandaki tiim hastanelerde klinik y5-
netisim uygulamalarini arastiran bir ¢aliymada tiniversite
hastanelerindeki gostergelerin diger hastanelere gore farkl

diizeyde oldugu bulunmusgtur?.

Aragtirma grubunda hasta giivenligi kiltirt (HGK) pu-
aninin kadinlarda erkeklere gore daha yiiksek oldugu an-
lagilmaktadir (Tablo 2). Literatiirde bazi1 ¢alismalarda, ka-
din ve erkekler arasinda hasta giivenligi kiiltiirii algisinin
degismedigi,”*° bazi calismalarda ise ¢aligmamiza benzer
sekilde HGK diizeyinin kadinlarda daha yiiksek oldugu
gortlmektedir®*. Bu farkll sonuglarin, farkli birimlerde
ve farkli 6rneklemlerde gerceklestirilmesi nedeniyle ortaya

ciktigr distintilmektedir.

Aragtirma grubunun HGK toplam puaninin yagla 6nem-
li sekilde artis gosterdigi goriilmektedir (Tablo 2). Benzer
bulgular, iilkemizde ve bagka tilkelerde yapilan ¢ok sayida
caligma sonuglari ile uyumlu bulgulardir®****37. Ancak,
bu ¢aligmalarin aksine hastanelerdeki saglik ¢alisanlarin-
da, daha yiiksek yasin hasta giivenligi kiltiird ile iliskili

olmadigna iliskin ¢aliyma sonuglari da vardir®®. Bu durum
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hastanelerde ¢aliganlarin yasi ilerledikge, bilgi ve deneyi-
minin artmasi ile agiklanabilir. Ayrica, bir kurulugta cali-
sanlarin hasta giivenligi ile ilgili paylastig1 deneyim, sosyal

etkilesim, tutum, alg ve degerlerle iliskili olabilmektedir®.

Aragtirma grubunun 6grenim diizeyi arttik¢a, HGK pu-
anlarinin azaldigi bulunmugtur (Tablo 2). Bu bulgu iilke-
mizde ve bagka tilkelerde yapilan benzer ¢alisma sonuglar:
ile uyumludur*®*. Ancak, saglik caliganlarinin 6grenim
diizeyinin hasta givenligi kalttriyle iliskili olmadigina

iliskin ¢alismalar da bulunmaktadir®.

Is tecriibesi arttikga, HGK puanlarinin arttigi gériilmiistiir
(Tablo 4). Bu bulgular hem ulusal hem de uluslararasi lite-
ratiirle benzerlik gostermektedir. Yapilan ¢alismalara gore
Turkiyedeki hastanelerde, hasta giivenligi kiltirinin is
tecriibesine gore arttig1,?**%54 [svec’te hastanelerde uzun
is tecriibesinin, hasta giivenligi kiltiriiniin artmasiyla
iligkili oldugu,*® Korede is tecriibesinin ¢aliymamizla ben-
zeyen sekilde, hasta giivenligi kiltirtiint pozitif yonde ve
onemli olgiide etkiledigi belirlenmistir”’. Buna gore, daha
fazla tecriibe ile bir kurumda tstlenilen giivenlik uygula-

malarina iliskin farkindaligin arttig1 sdylenebilir.

Ozel hastanelerde kamuya gére ve akredite olan hastane-
lerde olmayanlara gore, hasta giivenligi kiltiirii puanlar:
daha yiiksek olup aralarinda anlamli fark oldugu goriil-
miistiir (p<0,05) (Tablo 4). Ulkemizde kamu hastanesin-
deki hemsirelerin 6zel hastaneye gore, hasta giivenligi
kiltiirtt konusunda daha olumsuz algiya sahip oldugunu
bildiren baska caligmalar da vardir**%. Akredite hastane-
lerdeki hasta giivenligi kiiltiirti puani yiiksekligi, akredi-
tasyon programlarinin hastanelerin 6rgiit kiiltiriinde ve
yonetimlerinde farkliliga yol agabilecegi seklinde yorum-
lanabilir. Nitekim bu konuda yapilan ¢alismalar incelen-
diginde, iilkemizde,* Balide,® Suudi Arabistanda’' ve Ko-
rede®” benzer sekilde sonuglarin elde edildigi goriilmiis ve
yapilan sistematik derleme ¢aligmalarinda da hastanelerde
akreditasyon programlarinin, hasta giivenligi kiiltiirdi tize-

rinde olumlu etkisinin oldugu bulunmustur®*->>.

Hasta giivenligi egitimi alma durumuna gore, hasta gii-
venligi kiiltiirit (HGK) toplam puan ortalama degerleri
arasinda istatistik olarak anlamli bir fark bulunmustur
(p<0,001) (Tablo 4). Literatiirde ¢aliymamizla benzeyen
sekilde, Tiirkiye®>® ve Cinde* yapilan ¢aligmalarda hasta
guvenligi egitimi alanlarin HGK puani, almayanlara gore
daha yiiksek oldugu bulunmustur, ki bu beklenen normal

bir sonugtur.

SONUC
Arastirmamizin bulgularina goére ¢aligma grubundaki he-
kim ve hemsirelerin demografik 6zelliklerinin Klinik Y6-
netisim {klimi ve Hasta Giivenligi Kiiltiirii {izerindeki be-
lirleyiciligi oldukga dustiktir (R? sirasiyla 0,031 ve 0,063).
Yas yiiksekligi, 6zel ve tiniversite hastanesinde ¢aligmak
klinik yo6netisim ikliminin yiiksekligi, 6grenim diizeyi
yiiksekligi ise, diisiikligi ile iliskili degiskenlerdir. Kadin
olmak, 45 yas ve tizerinde olmak, 6zel hastanede ¢aligmak,
akredite hastanede ¢aligmak, klinik yonetisim ve hasta gii-
venligi egitimi almak hasta giivenligi kiiltiirtiniin yiiksekli-
¢i, 6grenim diizeyinin yiiksekligi ise hasta giivenligi kiiltii-
riniin digikliga ile 6nemli sekilde iligkili degiskenlerdir.
Aragtirmanin kesitsel niteligi nedeniyle bulunan iliskileri
neden-sonug iligkisi olarak yorumlamak dogru degildir.
Ancak, saglik hizmetlerinde maliyetlerin giderek arttig
gliniimiizde hastanelerin, daha giivenli ve kaliteli hizmet
sunabilmesi i¢in, klinik yonetisim iklimi ve hasta giivenligi
kiltirina yerlestirmek ve gelistirmek amaciyla bu sonug-

lar yol gosterici olabilir.

Gerek klinik yonetisim iklimi (KY1) gerekse hasta giiven-
ligi kiiltiirti (HGK) agisindan geng yastakilerin algilarinin
daha diisiik oldugu ve bu grubun hizmet igi egitim prog-
ramlariyla desteklenmesi ve hastanelerde yoneticilerin li-

derlik agisindan rol model olmasi dnerilebilir.

Ogrenim diizeyi yiikseldikge, klinik yonetisim iklimi ve
hasta gtivenligi kiiltiirii algisinin azaliyor olmasi ilging ve
onemli bir sonugtur. Daha yiiksek 6grenimlilerde belki de

gereksiz bir 6zgiiven fazlaliginin buna yol agtig1 disiini-
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lebilirse de bu aragtirma bulgulari ile bu konuda bir sey
soylemek miimkiin degildir. Ancak, 6grenim diizeyi daha
yiiksek olan personelin klinik yonetisim iklimi (KYI) ve
hasta giivenligi kiiltirti (HGK) algilarinin arttirilmasi ge-

rektigi ortadadir.

Cikar ¢atigmasi
Yazarlar arasinda herhangi bir ¢ikar catismasi bulunma-

maktadir.
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Abstract

Aim  In this study, it was aimed to investigate the effects of lockdown due to COVID-19 on the metabolic control in people with type 2 diabetes mellitus.

Material and  This cross-sectional study (Ecological trend study) was conducted based on the medical records of patients with type 2 diabetes between September 20, 2019 and September 20, 2020.
Method  'The metabolic control parameter changes were evaluated as differences of haemoglobin Alc (HbA1c), fasting plasma glucose (EPG), creatinine (Cr), fasting triglyceride (FTG) and
low-density lipoprotein-cholesterol (LDL-C) values during pre-lockdown and lockdown periods. The stratified analysis based on age (due to partial closure measures applied over the

age of 65) and gender was also performed.

Results  There are statistically significant increases between FPG levels and FTG levels in the “during lockdown” group compared to the “pre-lockdown” group (p=0.036 and p=0.013
respectively) while the differences between HbAlc, LDL-C and creatinine levels are not significant. In subgroup analysis, increases in FPG and FTG levels remained in both <65 years

and male groups, but no significant difference in any parameter was found in both >65 years and female groups.

Conclusion  COVID-19 partial lockdown period negatively impacts metabolic control parameters in people with type 2 diabetes mellitus according to our study results. Although FPG significantly
increased, this increase was not found in HbAlc levels. The worsening was more pronounced in the males and patients <65 years than in females and patients > 65 years probably
because they were more affected by partial lockdown measures conducted in Turkey

Keywords ~ COVID-19, Diabetes Mellitus, Type 2, Metabolic Control, Partial Lockdown

Ozet

Amag  Bu aragtirmada, COVID-19 donemindeki kism1 kap lamalarinn tip 2 diyabet mellitus hastalarinin metabolik kontrolii iizerine etkisinin incelenmesi amaglanmigstir.

Geregve  Kesitsel tipte (Ekolojik trend arastirmast) yapilan bu aragtirma 20 Eyliil 2019 ve 20 Eyliil 2020 tarihleri arasindaki tip 2 diyabetes mellitus hastalarinin tibbi kayitlarina dayali olarak yiiriitiilmiistiir.
Yontem  Metabolik kontrol p lerindeki degisim, kapanma oncesi ve sonrast donemdeki Hemoglobin Alc (HbAlIc), aglik plazma glikoz (FPG), Kreatinin (Cr), aghk trigliserit (FTG) ve diiiik yogunluklu
kolesterol (LDL-C) degerlerinin arasindaki farklilik incelenerek tespit edilmistir. Yas (65 yas tizerine uygulanan kismi kapanma onlemleri nedeniyle) ve cinsiyete dayal tabakal analizler de yapilmistur.

Bulgular  Kapanma éncesine doneme kiyasla aglik plazma glikoz (FPG) ve trigliserit (FTG) seviyelerinde kapanma sonras: donemde istatistiksel olarak énemli artis tespit edilirken (sirastyla, p=0.036 ve p=0.013),
HbAIc, LDL-C ve kreatinin seviyelerinde 6nemli farklilik bulunamanugstir. Alt grup analizlerinde, <65 yas ve erkek grupta aglik plazma glikoz ve trigliserit seviyelerindeki artis devam ederken, 265 yas

ve kadn grupta hicbir parametrede degisiklik tespit edil
Sonug  Calsmanmizin sonuglarina gore, COVID-19 donemindeki kismi kapanma donemi tip 2 diyabetes mellitus hastalarinin bolik kontrol p lerini olumsuz etkilemistir. Bununla birlikte, aglik
Pplazma glukoz seviyelerindeki artisa ragmen HbAlc degerlerinde bir degisme tespit edil istir. P lerdeki ktiiles h len Tiirkiyedeki kismi kapanma onlemlerinden daha fazla etkilen-

meleri nedeniyle erkek ve <65 yas grubunda, kadin ve 265 yas grubuna kiyasla, daha belirgin olarak ortaya ¢ikmugtir.

Anahtar

X COVID-19, diyabetes mellitus, tip 2 diyabetes mellitus, metabolik kontrol, kismi kapanma
Kelimeler

Bu eser, Creative Commons Atif-GayriTicari 4.0 Uluslararasi Lisans ile lisanslanmugtur. Telif Hakki © 2020 Deneysel, Biyoteknolojik, Klinik ve Stratejik Saglik Aragtirmalar1 Dernegi




J Biotechnol and Strategic Health Res. 2023;7(1):67-74
FARIMAZ, UGUR, KURGOL, ALIGULU, HAYRAN, The Impact of Lockdown on Type 2 Diabetes Mellitus

INTRODUCTION
In late 2019, a new variation of Coronavirus was discove-
red which led to a global pandemic.! Extraordinary me-
asures have been taken by governments to prevent the
transmission of COVID-19 infection and forestall healt-
hcare systems worldwide.?’ In line with this purpose, the
Turkey’s Ministry of the Interior established intermittent
lockdown starting from 20 March for approximately 3
months to increase social distancing and restrict populati-
on movement. During this period, public places including
schools, restaurants, sport centers and places of entertain-
ment were closed. People under 18 years and over 65 with
chronic diseases were prohibited from going out.* These
necessary lockdown policies have created an unpreceden-
ted and unique opportunity to examine the impact of li-

festyle changes on diabetes control in the real life.

During COVID-19 pandemic, changes in lifestyle beha-
viors such as alcohol consumption, snacking behavior,
body weight control, physical activity have been reported
by systematic reviews.”” American Diabetes Association
(ADA) and European Association for the Study of Dia-
betes (EASD) guidelines indicate that healthy lifestyle is
the keystone of Type 2 Diabetes Mellitus (T2DM) mana-
gement.*® Therefore, these changes may have introduced
obstacles in management of diabetes challenging to keep

glycemic levels under control.

A systematic review demonstrated that lockdown resulted
in a significant increase in HbA1c, Fasting Plasma Glucose
(FPG) and Body Mass Index (BMI) values in patients with
T2DM." Another systematic review that based on data
predominantly from high-income countries reported that
multiple outcomes of glycemic control in diabetic patients
improved during the pandemic period, although results
for other outcomes, including HbA1lc, were not statistical-
ly significantly different."” Wafa et al. reported significant
worsening in FPG among patients with T2DM. Lipid para-
meters, particularly triglyceride, were deteriorated.’? Des-

pite the lockdown measures, several studies have shown

improved glycemic control in people with TIDM diabetes.
These results can be interpreted as patiens having more
time for self-management may facilitate glycemic control
in a good way.'*"* Rastogi et al. reported an improvement
in glycemic control during lockdown period in individuals
with T2DM.** A study conducted in Turkey, reported wei-
ght gain in both non-diabetic and diabetic patients during
lockdown. In diabetic patients” glucose regulation worse-

ned and FTG level increased as well."*

Due to the insufficient number of studies in Turkey this
cross-sectional study is conducted to investigate the effects
of lockdown due to COVID-19 on the metabolic control in
people with T2DM.

MATERIALS and METHODS
Study design
We conducted a cross-sectional study (Ecological trend
study) based on the medical records with T2DM patients
(ICD code E.11) who have attended an university hospital
(Istanbul - Turkey) between September 20, 2019 and Sep-
tember 20, 2020.

The study period was divided up according to the timing
of the partial lockdown enforcement in Turkey (March 20,
2020). Data of the patients who have attended 6 months
prior to enforcement (pre-lockdown group, n=321), were
compared with the data of the patients who have attended
during 6 months of the partial lockdown period (lock-
down group, n=168).

A total of 489 patients with a history of T2DM, aged above
18 years, who have complete data in our patient record sys-
tem were included in the study. Gender, age, biochemical
parameters including serum haemoglobin Alc (HbAlc),
fasting plasma glucose (FPG), creatinine (Cr), fasting trig-
lyceride (FTG) and low-density lipoprotein-cholesterol
(LDL-C) levels were collected from the medical records of
the study group. The metabolic control changes were eva-
luated as differences of HbAlc, FPG, FTG, Cr and LDL-C
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values during pre-lockdown and lockdown periods.

The study was approved by the Ethics Committee of
Non-interventional Clinical Trials of Istanbul Medipol
University (17/02/2022-145), and the data of patients’
identity was not shared in the study in order to protect pa-

tient privacy.

Statistical analysis
Data analysis was performed using SPSS version 28.0
software. The changes in HbAlc, LDL-C, FTG, FPG, Cr
measurements during the lockdown were considered as
dependent variables while the age, gender, research pe-
riods were independent variables. Descriptive analyses
were expressed as numbers (n), percentages (%), mean,
standard deviation (SD), median, and interquartile range
(IQR). Normality was examined using the Shapiro-Wilk
test. Chi Square Test were used to analyze the similarity
of the distribution of age and gender values of the patients
during pre-lockdown and during lockdown periods. The
biochemical values before and during the lockdown were
compared using the Mann Whitney U Test. The p-value
< 0.05 was considered significant. Due to the stricter qu-
arantine policies were applied to people aged > 65 years
in Turkey and continuation of men’s active business life, a
stratified analysis based on age and gender was performed
using the Mann Whitney U Test to evaluate the differences

in between pre-lockdown and during-lockdown values.

RESULTS
Demographic characteristics of the “pre-lockdown”
(n=321) and the “during lockdown” (n=168) study groups
are presented in Table 1. As it is seen from the table 64.5%
of all patients enrolled in the study are males and 35.5%
are females. The mean age of the patients is 54.3 + 13.4

(range=21 to 89) years.

Table 1. Demographic characteristics of the study groups
Pre-lock- During Total
down lockdown n (%) p
n (%) n (%)
Age
<45 82 (25.5) 40 (23.8) 122 (24.9)
45-54 80 (24.9) 46 (27.4) 126 (25.8) 0.808
55-64 83(25.9) | 47(28.0) | 130 (26.6)
>64 76 (23.7) 35(20.8) 111 (22.7)
Gender
Female 150 (46.7) 74 (44.0) 224 (35.5)
Male 171 (53.3) | 94(56.0) | 265 (64.5) 0.572
Total 321 (100) 168 (100) 489(100)

There is no statistically significant difference between the
age and gender distribution of the “pre-lockdown” and
“during lockdown” groups (p=0.808 and p=0.572 respecti-
vely) and that means groups are similar in age and gender.
Comparison of the biochemical parameters between
pre-lockdown and during-lockdown groups are shown in
Table 2. As it is seen from the table there are statistically
significant differences between FPG levels and FTG levels
of the groups (p=0.036 and p=0.013 respectively) while the
differences between HbAlc, LDL cholesterol and creatini-

ne levels are not significant.

In subgroup analysis, FPG and FT'G median values in pa-
tients <65 years were significantly different between the
groups (p = 0.045, p = 0.041 respectively) whereas the me-
dian values of these parameters for patients 65 years were

not statistically significant (Table 3).

Subgroup analysis based on gender showed also signifi-
cant difference in FPG and FTG levels for male patients
(respectively, p = 0.046, p = 0.019). Whilst changes in bi-
ochemical parameters didn't reach statistical significance
for females (Table 4).
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Table 2. Biochemical values in pre-lockdown and during-lockdown groups

Biochemical Tota Pre-lockdown During lockdown
variables p
n Median (IQR) n Median (IQR) n Median (IQR)

Hemoglobin Alc (%) 489 6.7 (5.8-8.1) 321 6.7 (5.8-8.1) 168 6.5 (5.7-8.2) 0.593
frfgtjrclii)G fucose Level 407 123.7 (103.6-168.7) 262 121.2 (100.8-161.0) 145 131.0 (108.6-175.6) | 0.036
LDL Cholesterol 367 111.0 (88.0-131.0) 239 109.0 (88.0-130.0) 128 112.0 (89.0-134.8) | 0.699
(mg/dL)
iiiteilni;/iglg)ceride 346 157.0 (113.3-224.6) | 223 148.5 (103.2-209.8) 123 170.6 (122.5-245.8) | 0.013
Creatinine (mg/dL) 381 0.8 (0.7-1.0) 250 0.8 (0.7-1.0) 131 0.8 (0.7-0.9) 0.198
Table 3. Changes in biochemical parameters between study groups stratified by age (n=489)
Biochemical Age Total Pre-lockdown (visit 0) During lockdown (visit 1)
variables n Median (IQR) n Median (IQR) n Median (IQR) P
Hemoglobin <65 | 378 6.5 (5.6-8.1) 245 6.4 (5.7-8.1) 133 6.5 (5.6-8.2) 0.897
Alc (%). >65 | 111 7.2 (6.3-8.3) 76 7.3 (6.4-8.3) 35 7.2 (5.9-8.3) 0.232
Fasting Glucose | <65 | 324 122.4 (101.1-172.7) 206 118.0 (98.7-164.2) 118 128.8 (107.8-177.2) | 0.045
Level (mg/dL) | »65 | 83 131.6 (111.9-158.7) 56 129.4(111.2-157.4) 27 141.7 (112.2-1685) | 0.534
LDL Cholesterol | <65 | 296 111.0 (91.3-131.0) 188 111.0(90.3-131.0) 108 112.0 (92.0-134.8) 0.920
(mg/dL) >65| 71 96.0 (74.0-133.0) 51 95.0 (74.0-120.0) 20 107.0 (73.0-134.8) 0.659
Fasting Triglyc- | <65 | 284 163.8 (115.7-233.1) 179 155.1(102.7-227.0) 105 171.0 (129.0-258.2) | 0.041
irelj; (mg/dL) |265| 62 136.3 (108.0-175.0) 44 132.1(109.4-164.5) 18 149.7 (101.3-208.2) | 0.325
Creatinine <65 | 300 0.8 (0.7-1.0) 194 0.8 (0.7-1.0) 106 0.8 (0.7-0.9) 0.625

>65| 81 0.9 (0.7-1.2) 56 0.9 (0.7-1.2) 25 0.8 (0.6-1.0) 0.105
Table 4. Changes in biochemical parameters between study groups stratified by gender (n=489)
Biochemical Gender Total Pre-lockdown (visit 0) During lockdown (visit 1)
variables n Median (IQR) n Median (IQR) n Median (IQR) P
Hemoglobin Female | 224 6.2 (5.5-7.5) 150 6.3 (5.7-7.5) 74 6.2 (5.4-7.4) 0.139
Alc (%). Male | 265 7.1 (6.1-8.5) 171 7.1 (6.1-8.6) 94 7.0 (6.2-8.5) 0.883
Fasting Glucose | Female | 184 114.4 (97.4-148.6) 122 114.9 (96.7-146.7) 62 112.9 (99.6-150.2) 0.522
Level (mg/dL) Male | 223 134.3 (109.9-182.6) 140 129.1(105.2-184.5) 83 141.4 (119.1-181.0) | 0.046
LDL Cholesterol | Female | 162 109.5 (90.8-135.0) 109 107.0 (90.5-131.0) 53 114.0 (92.6-136.5) 0.475
(mg/dL) Male | 205 110.0 (83.0-130.0) 130 110.0 (82.0-130.0) 75 108.0 (88.0-133.0) | 0.909
Fasting Female | 151 146.1 (96.3-194.3) 100 142.7 (96.4-183.3) 51 147.6 (89.7-2112) | 0.472
Triglyceride
Level (mg/dL) Male | 195 165.6 (121.4-245.8) 123 153.3(115.2-237.4) 72 191.1(140.9-260.4) | 0.019
Creatinine Female | 175 0.7 (0.6-0.8) 115 0.7 (0.6-0.8) 60 0.7 (0.6-0.8) 0.375
(mg/dL)

Male | 206 0.9 (0.8-1.1) 135 0.9 (0.8-1.1) 71 0.9 (0.8-1.0) 0314
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DISCUSSION

In this cross-sectional study we compared the biochemi-
cal values of a group of patients with T2DM who visited a
hospital before lockdown with a group during lockdown.
There were statistically significant differences of FPG and
FTG levels between groups and both the FPG and FTG
median values were higher in “during lockdown” group
than “pre-lockdown group” No statistically significant
differences were found between groups for the values of
HbA1c, LDL-C and Creatinine levels.

The significant increase in FPG levels observed in our
study appears to be consistent with previous meta-analysis
studies which have found a significant worsening of FPG
levels.'*? There could be several reasons for this worse-
ning. During the pandemic lockdown period, lifestyle
changes, such as diet and physical activity, may play major
role among these reasons. While we could not investigate
how patients’ dietary habits and physical activity change,
other studies have showed restriction in exercise durati-
on and alternation of diet during the lockdown. For ins-
tance, adverse changes in dietary patterns were observed
in studies in T2DM patients such as extended fried and
unhealthy snacks consumption. Also, increased stress le-
vel and the fear of becoming ill during the pandemic may
have provoked the eating attacks and food cravings of the
patients. Generally, occasional consumption of sugary
snacks may have caused temporary increases in FPG.>'¢"
In addition, significant decreases were observed in physi-
cal activities in both individuals with and without chronic
diseases, and this decrease particularly affected the people
living in countries implemented lockdown policies such as
Turkey.” It is also known that, COVID-19 pandemic rela-
ted psychosocial factors, such as emotional and socio-e-
conomic instability, may have direct negative effects on
glycemic control along with the negative impact on diet
and physical activity.*"> Tanji et al. reported that glycemic
control deteriorated in T2DM patients during the pande-
mic even in a country without a national lockdown which

might correlate with increased stress level in regards of gl-

ycemic control.'®

Although FPG values have differed significantly during
lockdown, there was no significant change in HbAlc
levels in our study similar to the findings of Wafa el als
meta-analysis study. The lack of significant change in
HbA1lc levels, despite the deterioration in FPG levels can
be explained by the possibility of patients’ continuity with
appropriate medication methods.”” Hence, although the
possibility of an interruption in access to medications and
insulin is generally mentioned, in some studies conduc-
ted from different countries including Turkey the majority
of patients stated that there was no difficulty in accessing
medications.'”? Also, as patients can spare more time for
self-care and pay attention to disease control during the
lockdown, this increase may not have been reflected in the
HbAlc levels, which indicates long-term sugar control.
Furthermore, diabetes patients were placed in high-risk
group for COVID-19 infection and were warned by healt-

hcare professionals about higher rates of mortality."

However, the results of the systematic reviews by O’'Maho-
ney et al and Eberle et al found an improvement in glyce-
mic control in the type 1 diabetes patient, although there
was short time worsening or no difference in the bioche-
mical values of type 2 diabetes patients.""*' A study con-
ducted on patients with TIDM reported an unforeseen
improvement in glycemic control which may be related to
an easier diabetes control perception and positive lifestyle
changes.”? A study that also determined the improvement
in glycemic control parameters in T2DM patients during
the pandemic lockdown period also stated that the obser-
ved increase in physical activity and possible positive li-

festyle changes may cause this improvement.'

In our study, an increase in FTG level was found and no
change in LDL level was found. Similarly, an increase in
FTG was found in studies conducted in Turkey, and no
change in LDL levels. This worsening may be similarly ca-

used by changes in diet and physical activity.">* When the
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lipid control findings in systematic reviews are examined,
the results differ from each other, both worsening and im-
provement in lipid parameters are reported. It is also re-
ported that these findings are obtained from a small num-
ber of studies and this difference may be due to limited

data availability.'**?

Subgroup analysis of our data indicated that pre-lockdown
FPG and FTG levels of the patients <65 years were signi-
ficantly different than the during lockdown group and no
significant differences were found for the 265 years. Values
of males also had significant differences. This finding may
be concluded as result of lifestyle change since the majority
of the active working group in Turkey are males between
the ages of 18-65, and they may have been more affected
by the lockdown due to restriction of outdoor.”® According
to a study while there was no significant change in daily
eating habits of the patients aged 64 years and over, it was
found that sugary foods and snacks intake have increased
significantly.’® These results may be another explanation of
the change in biochemical parameters in the patients aged
<65 years and males in our study. Besides, most of the wo-
men in Turkey are housewives and they spend more time
at home and that may be the reason why, in our study there

was no sinificant change in their biochemical levels.

In our study, more patients have admitted to our hospi-
tal during pre-lockdown period than during lockdown
(n=321 and n=168 respectively). A rapid review to analyze
the outpatient care utilization during the pandemic repor-
ted a major (55,5%) median decline similar to our study
result.** This significant drop in attendance may have been
due to the restrictions applied during the COVID-19. Al-
ready, some reviews have revealed the disruptions in the
diagnosis, treatment and follow-up processes of chronic
diseases during the pandemic period and the measures ta-
ken to eliminate them like telemedicine interventions.”?
Kshanti et al. also revealed that people with diabetes faced
difficulties in regard of disease management for instance

attending diabetes consultation, access to diabetes medica-

tion, monitoring blood glucose levels, controlling diet, and
performing routine exercise.” As diabetes need to be fol-
lowed up closely and continuously, the patients who could
not access the healthcare due to COVID-19 precautions

may have been affected more negatively.?>*

Our study has some limitations. First, this is a small-si-
zed study conducted with data from unpaired patients
admitted during study period in a private university hos-
pital clinic therefore the findings cannot be generalized.
Moreover, several important clinical parameters (e.g., du-
ration of diabetes, medications, comorbidities, and body
mass index) affecting HbA1c levels were not evaluated in
the present study because of incomplete patient records.
A detailed assessment of other relevant factors that might
have influenced metabolic control, such as COVID-19 sta-
tus, diet habits, physical activity, psychological concerns

during lockdown, were also not investigated.

Regardless of these limitations, the study has produced
meaningful findings. We conclude that lockdown becau-
se of COVID-19 negatively impacts metabolic control in
people with T2DM. The worsening was more pronounced
in the males and patients <65 years than in females and pa-
tients > 65 years. A way to investigate the reasons for this
result may be conducting a more detailed study focusing
on risk factors for different gender and age groups. Present
findings indicate that management strategies during lock-
down periods should focus more on the younger popula-
tion and males. One strategy of metabolic control during
lockdown will be supporting diabetic patients to preserve

a healthy lifestyle.

CONCLUSION
COVID-19 lockdown period negatively impacts metabolic
control in people with T2DM according to our study re-
sults. Although FPG significantly increased, this increase
was not found in HbA1c levels. The worsening was more
pronounced in the males and patients <65 years than in

females and patients > 65 years possibly because of major
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changes in lifestyle. A way to investigate the reasons for
this result may be conducting a more detailed study fo-
cusing on risk factors for different gender and age groups.
These results could be guiding in identifying patients that
need closer attention to maintain metabolic control in
another possible lockdown or pandemic. One strategy of
metabolic control during lockdown should be supporting
diabetic patients to preserve a healthy lifestyle. In additi-
on, ensuring the continuity of primary health services in
extraordinary situations such as pandemics is important

in terms of chronic disease management.
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Abstract

Rapid diagnosis and treatment are critical for patient recovery in bacterial meningitis. Delayed initiation of antibiotic therapy is
associated with increased in-hospital mortality and an unfavorable outcome at discharge. We report a 31-year-old female patient
presenting with a history of acute sinusitis and cefuroxime medication for 7 days. On the 7th day, the patient was admitted to
the emergency department with nausea, vomiting, confusion, headache, tendency to sleep. On physical examination, the patient
presented with unresponsiveness and weak neck stiffness as a sign of meningeal irritation. Cerebrospinal fluid (CSF) analysis
revealed 13,446 leukocytes per mm?® with 95% neutrophils and 5% lymphocytes. CSF biochemical analysis indicated low CSF
glucose (<1 mg/dL glucose), elevated CSF protein (476 mg/dL total protein) and >2000,00 mg/L albumin. CSF RT-qPCR was
positive for Streptococcus pneumoniae. The patient was immediately administered ceftriaxone and vancomycin, and recovered
without any neurological sequelae. This study highlights the importance of patient follow-up, accurate prognosis and rapid
laboratory testing in patients with failed sinusitis treatment.

Keywords ~ Streptococcus pneumoniae, meningitis, sinusitis, treatment failure, rapid molecular diagnosis

Ozet

Bakteriyel menenjitte hizli tani ve tedavi hastanin iyilesmesi icin kritik oneme sahiptir. Antibiyotik tedavisine ge¢ baslanmasi, hastane i¢i mor-
talitede artis ve taburcuda olumsuz bir sonug ile iliskilidir. Bu yazida akut siniizit 6ykiisii olan ve 7 giin sefuroksim tedavisi almis 31 yasinda
kadin bir olgu sunuldu. Hasta 7. giiniinde bulanti, kusma, biling bulanikligi, bas agrisi, uykuya egilim sikayetleri ile acil servise bagvurdu.
Fiziki muayenede, meningeal iritasyon belirtisi olarak zayif boyun sertligi gozlendi. Beyin omurilik swvist (BOS) analizinde, %95 nétrofil ve %5
lenfosit olmak iizere 13,446/mm? lokosit goriildii. BOS biyokimyasal analizde, diisiik BOS glikozu (<1 mg/dL glikoz), yiiksek BOS proteini (476
mg/dL toplam protein) ve >2000,00 mg/L albiimin saptandi. BOS RT-gPCR Streptococcus pneumoniae agisindan pozitif olarak sonuglandi.
Seftriakson ve vankomisin tedavisi bagland ve hasta herhangi bir norolojik komplikasyon olmadan iyilesti. Bu ¢alisma tedavi edilemeyen akut
siniizit sonrast gelisen toplum kokenli pnomokokal menenjit vakasini rapor etmekte ve bu vakalarda hasta takibinin, dogru prognozun ve hizl
laboratuvar testlerinin 6nemini vurgulamaktadir.

Anahtar

Kelimeler Streptococcus pneumoniae, menenjit, siniizit, basarisiz tedavi, hizl molekiiler tani

Bu eser, Creative Commons Atif-GayriTicari 4.0 Uluslararasi Lisans ile lisanslanmugtur. Telif Hakki © 2020 Deneysel, Biyoteknolojik, Klinik ve Stratejik Saglik Aragtirmalar1 Dernegi




J Biotechnol and Strategic Health Res. 2023;7(1):75-80
AMRO, BADDAL, SUER, DEMIR, Pneumococcal meningitis following sinusitis

INTRODUCTION
Bacterial meningitis is an infection of the meninges, which
is the protective membrane covering the brain and spinal
cord, resulting in inflammation. This inflammation can
impair brain function, necessitating immediate hospital-
ization'. Pneumococcal meningitis is a medical emergen-
cy. Rapid diagnosis and urgent antimicrobial therapy are
critical for patient recovery. Delayed initiation of antibiotic
therapy is often associated with increased in-hospital mor-

tality and an unfavorable outcome at discharge.

Neisseria meningitidis and Streptococcus pneumoniae are
the most common causes of community-acquired bacteri-
al meningitis, accounting for 70-75% of the cases. Invasive
disease by these pathogens is preceded by nasopharyngeal
colonization, after which the bacteria are able to pass the
mucosal barrier, invade the bloodstream and eventually
cross the blood-brain barrier to cause meningitis. In a sub-
set of patients, the bacteria enter the central nervous sys-
tem through infected mastoid or paranasal sinuses®. Age
represents an important risk factor for the development of
bacterial meningitis with neonates and older adults having
the highest risk. One of the most important predictors of

an unfavorable outcome in this disease is advanced age.

In developed countries, the estimated incidence of bacte-
rial meningitis is 2.6-6.0 cases per 100,000 people per year,
although it can be up to ten times higher in less developed
countries. The mortality rate in high-income countries is
approximately 20%, and neurological sequelae occur in
almost half of the surviving patients’®. Recurrent episodes
of bacterial meningitis have been described in 5% of com-
munity-acquired bacterial meningitis cases, and have been
associated with a relatively favorable prognosis. Several
factors have been identified that predispose individuals
to recurrent meningitis, such as cerebrospinal fluid (CSF)
leakage, remote head injury, and an immunocompromised

state*.

Meningitis is often not an isolated infection of the central

nervous system, and concomitant bacteremia, pneumo-
nia, or endocarditis are frequently described. Several risk
factors and predisposing conditions have been identified
which increase susceptibility for bacterial meningitis.
These risk factors include medical conditions resulting
in immunodeficiency, host genetic factors or anatomical
defects of the natural barriers of the central nervous sys-
tem. In pneumococcal meningitis, increased susceptibil-
ity is observed in individuals with underlying conditions
such as splenectomy or asplenic states and in children with
cochlear implants. The use of immunosuppressive drugs,
the presence of diabetes mellitus, a history of splenectomy,
infection with human immunodeficiency virus (HIV) or
alcoholism is described in 20% of adults with pneumococ-
cal meningitis. In terms of anatomical defects, the disrup-
tion of the blood-brain barrier following trauma, surgery,
congenital defects or ear and sinus infection can provide
an entry for bacterial pathogens into the central nervous
system, and therefore are considered as risk factors for
meningitis’. Combination therapy with vancomycin and
a third-generation cephalosporin (either ceftriaxone or
cefotaxime) has emerged as the gold standard for anti-
microbial therapy as the frequency of penicillin-resistant

pneumococci has increased globally®.

Cerebrospinal fluid Gram-staining enables rapid inspec-
tion of the pathogenic bacterium. Bacterial antigen tests
have low sensitivity, although they may be useful in indi-
viduals with symptoms of bacterial meningitis and nega-
tive CSF Gram-staining and culture. In the diagnosis of
patients with negative CSF cultures, new molecular ap-
proaches for the identification of bacteria in the CSF by
polymerase chain reaction (PCR) have emerged as a pow-

erful diagnostic tool with high sensitivity and specificity.

Increased in-hospital mortality and a poor outcome at re-
lease are associated to delayed administration of antibiot-
ic treatment for bacterial meningitis. The most prevalent
causes of delay include the need for cranial imaging prior

to diagnostic lumbar puncture and patient transfers to dif-
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ferent hospitals. Therapy is recommended to start before
the patient is referred for neuroimaging if imaging will be
performed prior to lumbar puncture. Therapy is required
to begin immediately following lumbar puncture in pa-
tients who have not undergone previous imaging and in
whom disease progression is visible, as well as in all pa-
tients with turbid CSE indicative of bacterial meningitis.
CSF findings are critical in the differential diagnosis of pa-

tients with suspected meningitis.

In the current study, we report a 31-year-old woman pre-
senting with pneumococcal meningitis and a history of
acute sinusitis with treatment failure. Microbiological,
biochemical and molecular investigation of patient’s CSF
confirmed the diagnosis of meningococcal meningitis.
Written informed consent was obtained from the patient

for the publication of this case report.

CASE PRESENTATION
A 31-year-old female patient presented to our emergency
department with nausea, vomiting, confusion, headache,
and a tendency to sleep. The patient had a medical history
of sinusitis. She was administered cefuroxime as an out-
patient at a different clinic for 9 days. On the 7th day, the
patient condition started to deteriorate and was admitted
to the emergency department with the above-mentioned
symptoms. On physical examination, she presented with
weak neck stiffness as a sign of meningeal irritation and
difficulty in cooperation. Kernig’s sign and Brudzinski’s
sign were negative. Patients eyes were spontaneously
closed. She was able to open her eyes in response to speech
and could communicate with a few words. She performed
one stage motor commands bilaterally. Pupils were reactive
to light stimulus, eyes were in midline position. Plantar re-
sponses were flexor bilaterally. The patient was admitted
to the intensive care unit. An immediate lumbar puncture
was performed. The CFS had a cloudy appearance. The
CSF sample was simultaneously analyzed for cell type, cell
counting, biochemical characterization, bacterial culture,

and Gram-staining as well as Qiastat-Dx Meningitis/En-

cephalitis RT-qPCR Panel using molecular methods. Lab-
oratory investigation of the initial CSF analysis revealed
an elevated leukocyte count of 13,446 leukocytes per mm’
(normal 4-10 x10° leukocytes per mm?) with 95% neutro-
phil and 5% lymphocytes, indicative of pleocytosis. CSF
biochemical analysis indicated low CSF glucose (<1 mg/dL
glucose), elevated CSF protein (476 mg/dL total protein)
and >2000,00 mg/L albumin (Table 1).

Table 1. Biochemical analysis of the patient’s cerebrospinal fluid
Glucose level, mg\dL Norm:l lral'ggldéo -70)
Total protein, mg\dL Norm:17 falr::gi\((illzs - 45)
Albumin, mg\L Normali:::(g)g ,(01(;(1)1,1(;50\ Ij 400,00)
Sodium, mmol\L Nmm:ﬁi;?;ﬁ; - 150)
Potassium, mmol\L Normjl.i:z:rx:;‘zlz\,lé -33)
Chloride, mmol\L Normalllri::;n((;ll\; -132)

All the serum electrolyte and blood glucose levels were
normal. Patient CRP level was 2,02 mg/dL upon admis-
sion, which peaked up to 16,56 mg/dL post 2 days of di-
agnosis. An immediate Gram staining of the patient’s CSF
sample indicated Gram-positive diplococci and multiple

polymorphonuclear leukocytes as shown in Figure 1.

Figure 1. Gram stain of the patient’s cerebrospinal fluid indi-
cating the presence of Streptococcus pneumoniae, Gram-pos-
itive diplococci as shown by the arrow in direct microscopic

examination (x100 magnification)
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The RT-qPCR was positive for Streptococcus pneumoniae
with a cycle threshold (Ct) value of 23.4 as demonstrated
in Figure 2. Blood cultures of the CSF were performed. The
initial blood culture was positive for Streptococcus pneu-

moniae.
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Figure 2. RT-qPCR amplification indicative of the presence

of Streptococcus pneumoniae in patient CSF sample

The patient was consequently diagnosed with pneumococ-
cal meningitis. Ceftriaxone was administered with 2x2 g
intravenously on the first day and 2x1 g in the following
days. Simultaneous intravenous vancomycin was added to
the treatment as 2x1 g. Treatment with this combination
was completed in 14 days. The patient was transferred and
followed-up in the Infectious Diseases Service after two
days of administration of antimicrobial therapy. The pa-
tient recovered without any neurological sequelae and was
successfully discharged within two weeks. The patient re-

ceived pneumococcal conjugate vaccine after full recovery.

DISCUSSION
Streptococcus pneumoniae is the most common cause of
acute bacterial meningitis in adults, and case-fatality rates
for high-risk patients have been reported to be as high as
55% even in the presence of appropriate antimicrobial
therapy’. Pneumococcal meningitis is in most cases sec-
ondary to a primary infection focus such as ears (30%),
lungs (18%), sinuses (8%), while no primary infection
focus was found in 42% of the cases®. The most common

symptoms of S. pneumoniae meningitis include fever,

headache, and vomiting, accompanied by comma, neck

rigidity, and positive Kernig’s and Babinski signs.

The majority of patients with bacterial meningitis have
a CSF total leukocyte count of greater than 100 x 109/L.
A glucose level in the CSF lower than 40% of the serum
glucose level shows an 80% sensitivity for the diagnosis
of bacterial meningitis®. Adults rarely have bacterial men-
ingitis with initially normal CSE but children are more
prone to experience this condition. The lumbar puncture
is performed shortly after the onset of the initial clinical
symptoms and may result in an initial normal sample, but
other circumstances, such as concurrent use of antibiotics,

may also be play a role in this phenomenon.

When contamination can be successfully ruled out, a pos-
itive CSF culture is the gold standard for the diagnosis of
bacterial meningitis. Besides, a positive Gram stain can aid
in diagnosis. Recent advancements in PCR-based technol-
ogies for the identification of bacterial meningitis provide
a rapid alternative diagnostic method, particularly for cas-

es in which CSF samples are culture-negative.

In the current study, we are presenting a case of pneu-
mococcal meningitis in a 31-year-old female patient with
an initial prognosis of acute sinusitis and unsuccessful
former antimicrobial therapy, which resulted in delayed
treatment with appropriate antibiotics. Such delay could
have had a potentially fatal outcome. Typical findings of
bacterial meningitis including low glucose levels, elevated
protein levels, and >2000,00 mg/L albumin were detected
in patient CSF sample. Patient CRP levels were 2,02 mg/
dL upon admission, which peaked up to 16,56 mg/dL post
2 days. Gram staining indicated Gram positive diplococci
in CSE and the RT-qPCR was positive for S. pneumoniae
with a cycle threshold (Ct) value of 23.4. Third-generation
cephalosporins are the choice of therapy for S. pneumoniae
meningitis. The patient was immediately administered cef-
triaxone and vancomycin. The patient recovered without

any neurological sequelae and was successfully discharged
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within two weeks.

In a study involving a patient with documented meningitis,
Montassier and colleagues reported a 60-year-old woman
presenting with fever and headache. Her medical history
included an appendectomy and a hysterectomy. She was
not taking any antibiotic therapy and was not vaccinated
against pneumococcus. The night before patient visit to the
hospital, she had a fever of 38.7°C, a frontal headache and
neck pain. Laboratory investigations revealed an elevated
serum leukocyte count of 16.6 (normal 4-10) x 10° /L. The
patient’s CSF was clear and analysis showed a protein level
of 0.39 g/L, a glucose level of 3.9 mmol/L (the serum glu-
cose level was 6.1 mmol/L) and a leukocyte count of less
than 1 x 10°/L. A Gram stain of the patient’s cerebrospinal
fluid showed no microorganisms. Bacterial meningitis was
diagnosed with a four-day delay after the initial clinical
symptoms. The patient responded favorably to treatment
with intravenous ceftriaxone. In a separate study, authors
reported 20 cases of bacterial meningitis confirmed by
blood culture while patients had initial negative culture of

CSE, resulting in delayed antibiotic therapy®.

In a study aiming to define risk factors predisposing to
community-acquired bacterial meningitis (CBM), 40 out
of 201 cases (20%) of CBM were reported to have otitis
media or acute and chronic sinusitis 1-5 weeks before the
onset of meningitis''. Being a well-known risk factor bac-
terial meningitis, conditions such as sinusitis should be
carefully treated and outpatients should be followed up to
ensure the completion of antimicrobial therapy to prevent

serious future complications.

CONCLUSIONS
In patients with a failed former therapy for sinusitis or oti-
tis media, bacterial meningitis is a serious complication
which should always be considered by the clinicians. In
such cases in which patients have received former sup-
pressive therapy, molecular diagnostic methods represent

a critical tool for the rapid detection of the causative agent

in CSF and initiation of appropriate antimicrobial therapy.
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