Journal of

BIOTECHNOLOGY
& STRATEGIC

HEALTH RESEARCH
(BSHR)

T

Cilt/Vol: 3

Say1 / Issue: 3
Aralik / December 2019

ISSN: 2587-1641 jbiosad@gmail.com




JOURNAL OF BIOTECHNOLOGY And STRATEGIC HEALTH RESEARCH




JOURNAL OF BIOTECHNOLOGY And STRATEGIC HEALTH RESEARCH

Degerli Bilim insanlari,

Biyoteknolojik ve Stratejik Saglik Arastirmalari Dergisi (JOURNAL OF BIOTECHNOLOGY AND
STRATEGIC HEALTH RESEARCH) olarak, iigiincii yilmnm son sayisiyla karsinizdayiz. Deneysel,
Biyoteknolojik, Klinik ve Stratejik Saglik Arastirmalart Dernegi'nin bilimsel yayin organi olan dergimiz
iilkemizde ve diinyamizdaki gelecegi etkileyen kritik saglik arastirmalart ve bilimsel yazilari yayinlamay1
ve yayn diinyasinda yeni bir bakis agist ile yer almay1 hedeflemektedir.

Bu sayimizda da bir birinden ilging derleme, arastirma makaleleri ve olgu sunulart yer
almaktadir. Derginin hedefleri arasinda tamamen Ingilizce yaymlanmak, ULAKBIM, pubmed ve SCI-E de
taranmak bulunmaktadir. Gelecek sayilarda da tim makalelerde etik onay aranma kosulu, Copyright form
ve intihal raporu dergimizin hassasiyetlerinden olacaktir.

Biyoteknoloji ve saglik alanlarindaki inovatif yaklasimlar, ¢alismalar, saglik yonetimi ve toplum sagligini
etkileyen stratejik konularla ilgili son gelismeleri okuyucularina ulastirmay: amaglayan dergimize bu
dogrultuda orijinal makaleler derlemeler olgu sunumlar ve editére mektuplarinizla katkilarinizi bekliyoruz.
Yeni sayilarda en kritik saglik konularini konusurken bulugmak {izere, makale, oneri ve isteklerinizi
bekledigimizi bildirmek isteriz.

Selam ve saygi ile...

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

Derginin Kapsam1

JOURNAL OF BIOTECHNOLOGY AND STRATEGIC HEALTH RESEARCH, yilda ii¢ kez Deneysel, Bi-
yoteknolojik, Klinik ve Stratejik Saglik Aragtirmalar1 Dernegi tarafindan yayimlanmakta olup tip alaninda ve
saglik bilimlerinin ilgili konularinda yazilms Ingilizce veya Tiirke makaleler kabul edilmektedir. Dergiye ka-

bul edilecek yaz tiirleri deneysel arastirmalari, klinik ve laboratuvar galismalarimin sunulmasi amagl 6zgiin

Kalel 1 Tealel, etuplard

vaka 1, derleme i ve editore

A. Genel Bilgiler

» Etik Kurallar

Dergiye gonderilen makalelerin daha 6nce baska bir dergide degerlendirme siirecinde olmamasi, yayim igin
kabul edilmemis ve de yaynlanmamug, 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 arastirmalarin protokolii etik komitesi tarafindan onaylanms olmalidur. insanlar izerinde yapilan tiim

“Yontem” bélii .

ilgili komite tarafindan onaylandigi veya ¢alismanin Helsinki
Tlkeler Deklarasyonuna (www.wma.net/e/policy/b3.htm) uyularak gergeklestirildigine dair bir ciimle yer al-
malidir. Caligmaya dahil edilen tiim insanlarin bilgilendiril
melidir. JOURNAL OF BIOTECHNOLOGY AND STRATEGIC HEALTH RESEARCH'ne gonderilen yazilarin

Helsinki Dekl: Idig

is onam formunu imzaladig

metin iginde belirtil-

uygun olarak y: , kurumsal etik ve yasal izinlerin alindigim varsayacak ve

Tull Teall

bu konuda sorumluluk kabul etmeyecektir. Galismada “Hayvan® ogesi

B. Yazim Kurallar

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

Dergide kor hakemlik uygulamasi s6z konusu oldugundan makale ana metin {istiinde yazarlara iligkin her-

hangi bir bilgi bulunmamalidir.

Tiam makale yazarlarinin, ORCID iD (Open Researcher and Contributor ID) numaralari baghk sayfasina ek-

lenmelidir.

B. 1. Bashik Sayfast
Yazilar baglik d

Imahdir.Baghk

basl ! landiriimaly, sayfa 1

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

1 sa alt kdseye

almalidir. Sorumlu yazarin adi ve soyad, telefon numaras, e-posta ve yazisma adresleri bulunmalidir. Makale
basligy, 25 kelime ile sinirl, Tiirkge ve Ingilizce dillerinde verilmelidir. Kisa baglik (running title, running head)

50 karakterle (bosluk dahil) sinirh sekilde Tiirkge ve Ingilizce olmalidir.

B. 2. Oz Sayfas1
Oz (Abstract), Tiirkge ve Ingilizce olarak en fazla 250 sozciik olacak sekilde; ‘Amag (Objective), ‘Yontem (Met-

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

Tmalid

ise yazarlar,

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

I da cal 1

i dogr mnda hayvan haklarini koruduklarin ve kurumlarinin etik kurullarindan

onay aldiklarini belirtmek zorundadir. Sonug olarak, etik kurul karar1 gerektiren klinik ve deneysel insan ve
hayvanlar tizerindeki calismalar i¢in etik kurul onay1 alinmis olmali, bu onay makalede “Etik Kurul Onay

Numarasi” ile belirtilmelidir ve belgelendirilmelidir.

Dergide gikan yazilarin tiim hakki dergiye aittir. Yazilar igin yazarlara telif hakki 6denmez. Makaleye ek olarak
yukaridaki sartlar1 kasif taramalarina dayali yazilarda Anabilim Dali (Bilim Dali) Baskanhg:, Bashekimlik
veya Servis Sefligi tarafindan argivde ahsilmasina 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 gekilde Etik Kurulu onay: alinmalidir. Dergide yer alan makalelerin etik sorumlulugu

yazarlarina aittir.

Dergiye gonderilen makalelerden hakeme gonderilmesi uygun gériilen makaleler konunun uzmani hakemlere
gonderilir. Makalenin yayimlanabilmesi icin iki hakemin de olumlu goris bildirmesi gerekmektedir. Degisikli-

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

incelemeye alinir, yazim ve dil bilgisi hatalart igerigine yaymn kurulu tarafindan

diizeltilir.

Derleme yazilarinda, tiim yazarlarin derleme konusu ile ilgili en az bir SCI/SCI-expanded indekse giren yay1-

ninin bulunmast gerekmektedir.

Sonucu desteklemek igin istatistiksel analiz genellikle gereklidir. Istatistiksel analiz, tibbi dergilerdeki ista-
tistik verilerini bildirme kurallarina gére yapilmalidir (Altman DG, Gore SM, Gardner MJ, Pocock SJ. Statistical
guidelines for contributors to medical journals. Br Med ] 1983: 7; 1489-93). Istatistiksel analiz ile ilgili bilgi,

Yontemler boliimii iginde ayr1 bir alt baghk olarak yazilmali ve kullamlan yazilim 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.) uzlagilariny; Tiirkge makalelerde ise TDK Yazim

Kilavuzu, Tiirkiye Bilim Terimleri ve TUBA Tiirkge Bilim Terimleri Sozliigi'nii esas almaktadir. p, x, , n, or

1 - Imalid

v gibi karakterler, sozciik iglem simge segilerek kull Sayilarla birimler
arasinda bir bogluk birakilmali (6rn. “3 kg”), sayilarla yiizde simgesi arasinda bogluk birakilmamahdir (6rn.
“%45”). Tim kisaltma ve kisa adlar, ilk kez kullamildiklarinda tanimlanmalidir. Canlilarin ve mikroorganizma-

larin jenerik isimleri, tiir adini degistirmeden, uygun sekilde kisaltilmali ve yatik olarak yazilmahdir.

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 (Cizelgeler dahil)” Microsoft Word dosyas: (.doc veya .docx uzantil)

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

olarak

in degerlendirilmeye alinabilmesi igin, bagvuru esnasinda “Telif Hakki
devir formu’ doldurulmahdir. Bu formu icermeyen yazilar degerlendirmeye alinmaz. Makaleler, Ana metnin
sayfa numaralari, her sayfanin sag alt kosesinde belirtilmelidir.

Makaleler, Tiirke veya Ingilizce yazilabilir.

sayfas boliimlere ayrilmadan
Oziin altina “anahtar kelimeler” (en az 3, en fazla 6) verilmelidir. Anahtar kelimeler Tiirkge 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.bilimterimleri.com). Bulunamamasi durumunda bire bir Tiirkge terciimesi

verilmelidir.

B. 3. Ana Metin
B. 3. 1. Ozgiin Aragtirma

Sirasiyla ve kesin sinirlarla ayrilmig “Giris”, “Yontem”, “Sonug” ve “Tartisma” boliimlerinden olugmahidir. Sonug
kismy, ayr1 bir boliim olarak veya Tartiymamin son paragrafi olarak yazilabilir. Tartiyma kisminin son paragra-
finda cal

sonuglart ifade edilebilir, ek bir baslik acil gerek yoktur.

En ok 15 sayfa (6z, tesekkiir ve kaynaklar hari¢) olmalidur.

Sistematik derleme ve meta-analiz 6zgiin aragtirma makalesi kapsamindadir. Yazarlar, taslaklarim 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

listelerini kull 11 ve istendiginde Td

Sézciik sayist 6z, tesekkiir ve kaynaklar harig en gok 5 000 olmalidur. Kaynak sayst, 50yi gegmemelidir(derleme

harig). Metin boyunca bilimsel terimler yatik olarak yazilmahdur.

B.3.2. Derleme

En ¢ok 20 sayfa (6z ve kaynaklar harig) olmalidir. Derlemeler, standart yazi seklinden farklidirlar. Yazi yazma-
nin evrensel formati IMRAD derleme yazilarinda uygulanmamaktadir. Ana hatlariyla “Girig” boliimii daha
genis olmakta ve derlemenin amacini ve yaz1 gerekgesini agiklamaktadir.

“Yontem” ve “Bulgular” kismu bulunmamaktadir. Tartigma kismu yine genis tutulacak ve kisisel deneyimler
dogrultusunda aym konuda yapilmis galismalar ve onlarin sentezi yapilacaktir. Sonug anlaminda bir yorum
ve degerlendirme paragrafi bulunmahdir. 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, tesekkiir ve kaynaklar hari¢) olmalidirr. Olgu sunumlarinda ise sirasiyla giris, olgu sunumu

ve tartigma boliimlerini icermelidir.

B.3.4. Editore Mektup
En ok 5 sayfa (6z ve kaynaklar hari¢) olmalidir. Cizim ve gizelge icermez. Bir makaleye ithaf olarak yazilmug ise

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

B.4. Cizim ve Cizelgeler

Metin igerisinde kullanilan fotograf, grafik, sekil, resim gibi gérsel sunum araglar1 ‘Gizim’ olarak tanimlanr.
“Tablo’ ise siniflandirilmug verilerin yer aldig1 gorsel sunum araglaridir. Tablolar kaynaklardan sonra baghklariy-
la birlikte verilmelidir. Tablolar, baghgin alt ve iistiinde, ayrica alt satirin altinda yatay kenarlik ve sol siitunun

sag dikey kenarlig olacak sekilde diizenlenmelidir.

Figiir ve Tablolar, numaralar ile metin i¢inde gegtigi yerlerde ilgili ciimlenin sonunda ayirag i¢inde belirtilmeli;

sirayla numaralandiriimalidr.

Ornek tablo:

Tablo 1. Arastirmaya katilanlarin ilk bagvurularini birinci basamakta galigan hekime yapmama nedenleri

VI
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Bagvurmama Nedeni *n %
Sadece psikiyatri uzmam ruh saghgi hizmeti sunabilir

Birinci basamakta ¢ahisan hekimin bu hizmeti sundugunu bilmemem
Ebeveyn kararrydi

Birinci basamakta ¢alisan hekime giiveniyorum ancak tercih etmedim

47 534
17 19,3
12 13,6
12 13,6

* Toplam hasta sayist

Tablolar, metne dahil edilmemeli ve sistem tizerinden “Gorseller” bashg segilerek yiiklenmelidir. Gorseller;
JPG, GIFE, PNG veya TI:
basliklari, “Cizim Baghg” altinda,

* formatinda gonderilmelidir. Metine ek olarak sisteme yiklenen tim gizim

I klardan sonra listel lidir. Kullanilan kisaltmalar gizim ve ¢i-

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

Tiirkge metinlerde say1 6niinde, Ingilizce metinlerde ise say1 arkasinda % isareti kullanilmahdr.

B. 5. Agiklamalar

Galigmada tesekkiir, daha 6nce sunuldugu kongre, ¢ikar gatigmasi olmadigi, maddi destek, bagis ya da teknik
yardim gibi konular metnin sonunda kaynaklardan 6nce belirtilmelidir. Calismay: maddi olarak destekleyen
kisi ve kuruluglar ve varsa bu kuruluslarin yazarlarla olan cikar iliskileri belirtilmelidir. (Olmamas durumu da
“Caliymay1 maddi olarak destekleyen Kisi/kurulus yoktur ve yazarlarin herhangi bir ¢ikar dayalu iligkisi yoktur”
seklinde yazi yazilmalidir. Arastirma destegi (Universite Bilimsel Aragtirma projeleri , TUBITAK projeleri ve

benzeri kurumlardan) alinmugsa, proje numarast belirtilmelidir.

C. Kaynak Gésterimi

Dergimiz, kaynak gosteriminde AMA stilini da atif diizenl

dir (EndNote, Mendel

ktadir ve kaynak

prog-

ramlarinin k , Zotero vb.).

tavsiye

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

C. 2. ‘Kaynaklar’ Basligi Altinda;
Kaynaklar ayr1 bir liste olarak metin i¢indeki siralamalarina gére numaralandirilarak verilmelidir. Kaynak sayist

G2giin aragtirmalarda en ok 50, olgu sunumlarinda en gok 20, editére mektuplarda ise en gok 5 olmahdr.

Kaynaktaki yazar sayis1 3 veya daha az ise tiim yazarlar belirtilmeli; 3den fazla ise, Tiirkge kaynak
gosteriminde sadece ilk 3 isim yazilmali “ve ark”” seklinde, Ingilizce kaynak gsteriminde ise ilk 3 isim yazilmalt

ve “etal” seklinde gosterilmelidir.

Dergi isimleri Index Medicus/Medline/PubMedde yer alan dergi kisaltmalari ile uyumlu olarak
kasaltilmahidir. Index Medicus'ta indekslenmeyen bir dergi kisaltiimadan yazilmalidir. Cevrimigi yaynlar igin

DOI (digital object identifier) numarast 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:10.1016/5S0002-9343(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.

P 8 p

2. Ozcelik F, Oztosun M, Giilsiin M, ve ark. Idiopatik trombositopenik purpura én tanili bir olguda EDTAya
bagh psédotrombositopeni. Turk ] Biochem. 2012; 37(3): 336-339.

Ornek:

1. Yoldas O, Bulut A, Altindis M. Hepatit A Enfeksiyonlarinin Giincel Yaklagimi. 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.

Cevrimici makale ise tam yayin tarihi kullamlir. Genellikle cilt ve dergi sayilari, 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 adj, kitabin adi, 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. baski). Longman, New York, 2000.
Kaynak ¢ok yazarli bir kitabin béliimii ya da bir makalesi ise bdliimiin ya da makalenin yazari, béliimiin ya

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

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.

Ceviri kitaplar agagidaki sekilde kaynak olarak gosterilmelidir.

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

Kaynak gevrimigi (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 yayin-

kalelerin 1

lanan ve gift-kér hakemlik siirecinden gegen bilimsel dig1 ulusal/uluslararasi ve hakemli

bir akademik dergidir. Yayinlarin incelenmesi igin ¢alismalarin icerigine ve hakemlerin uzmanlik alanlarina
gore en az iki hakem, makale alan editorii/leri tarafindan atanir. Bu siiregte hakem degerlendirme raporlari
elektronik ortamda isimsiz olarak génderilir. Degerlendirmeyi yapan hakemlerin isimleri gift-kor yontemi ge-
regi raporlarda ve dergide belirtiimemektedir. Talep edilmesi halinde, hakem olarak dergiye katki sagladigina
iligkin yazil bir belge hakemlere verilebilir. Yazarlar, hakemlerle dogrudan iletisime gegemez, degerlendirme ve
hakem raporlar1 dergi yonetim sistemi araciligryla iletilir. Bu siirecte degerlendirme formlar: ve hakem raporlar:

editér araciligiyla sorumlu yazara iletilir.

B. Karar Alma Siiregleri

Yayinlanmak iizere gonderilen tiim galigmalar, degerlendirme iin alanlarinda uzman en az iki hakeme génde-

rilir. Inceleme siirecinin tamamlanmasinin ardindan editor, s6z konusu galiymanin dogrulugu, aragtirmact ve
okuyucular i¢in 6nemi, hakem raporlari, telif hakk: ihlali ve intihal gibi yasal diizenlemeleri de goz éniin-
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 caliyma i¢in hakemlik yapip yapamayacagim
yedi giin icinde editére bildirmelidir. Kabul edilen hakemlik degerlendirme sireci onbes, sorumlu yazara
bildirilen degisikliklerin tamamlanmast iin, yazarlara verilen siire ortalama onbes giindiir. Sorumlu yazara son
okuma igin génderilen metnin degerlendirme siiresi ise {i¢ giindiir. Degerlendirme igin hakemlere gonderilen
cahismalar gizli belge olarak tutulmalidir. Calismalar baskalarina gosterilmemeli, igerikleri tartislmamalidur.

ler. Editér, bu

Gerekli durumlarda editériin izni dahilinde hakemler bagka

indan tavsiye i
izni ancak istisnai bir kosul olmasi durumda verebilir. Gizlilik kurali, hakemlik yapmay1 reddeden Kisileri de

kapsamaktadir.

E. Tarafsizlik ilkesi
Degerlendirme siirecinde yazarlara yondlik kisisel clegtiri yapilmamalidir. Degierlendirmeler, nesnel ve galisma-

larin gelistirilmesine katki saglayacak sekilde olmalidir.

F. Kaynak Belirtme
Hakemler, ¢alismada atif olarak belirtilmeyen alintilar varsa bunlari yazarlara bildirmekle yiikiimlidiir. Ha-
kemler, alanda atifta bulunulmayan eserlere ya da benzer eserlerle cakisan alintilara 6zellikle dikkat etmelidir.
Hakemler, daha 6nce yaymlanmig herhangi bir ¢alisma ya da bilgiyle benzerligi olan yaymlarin farkedilmesi

durumunda editérleri bilgilendirmelidir.

G. Bilgilendirme ve Gikar Gatigmast
Hakemler, ¢aligmasini degerlendirmekle gorevlendirildikleri herhangi bir yazar, sirket ya da kurumla isbirligi-
ne dayal herhangi bir baglantilar: olmas1 durumunda degerlendirme yapmay1 kabul etmemeli ve durumdan

editorii haberdar etmelidir.

Hakemler, degerlendirme igin gonderilmis, yayinlanmamug eserleri ya da eserlerin bolimlerini yazar(lar)imin
yazili onayr olmadan kendi ¢alismalarinda kullanamaz. Degerlendirme sirasinda elde edilen bilgi ve fikir-
ler hakemler tarafindan gizli tutulmali ve kendi ¢ikarlar1 i¢in kullamlmamalidir. Bu kurallar, hakemlik gorevini

kabul etmeyen kisileri de kapsamaktadur.

YAZI GERI CEKME TUM YAZARLARIN ONAYI iLE OLMALIDIR.

Yazisma Adresi (Corresponding Address)

Prof. Dr. Mustafa Altindis

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

Dergi Yaz1 Gonderimi Sayfas::

htp://dergipark gov.tr/bshr

biosad il.com, maltindi: il.com

E-posta: jl
Tel: +90 (264) 295 72 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

d

to Biomedical Journals, as reported at http://www.icmje.org/icmje-re pdf, will also be rejected.
After a manuscript has been accepted for publication, i.e. after referee-recommended 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 1 500 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, indi

and the most significant conclusion (s). The abstract shouldnot contain literature citations that refer to the main

the purp of the research, ), major findings
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 tech

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

manufacturer, city and country in p or methodology adopted should be supported

P

new or substantially modified methods. Description of

are Y.

should be described only is it is non-standard; commercially available apparatus used should be stated

\PF

(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, , n, 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 Word’s “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.
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References

While talking about the source in the text, the first author’s surname i Er and his firends’ studyl2”...

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 Ilke13).

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 ished data, or other d materials as references, although

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
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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-

DynaMed.

d=113862.

search.ebscohost.com.topcat.switchinc.org/login.

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.
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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.
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of reactions to and aspirin. In: Lockey P, ed.
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requires stricter criteria for success. Paper presented at: 25th Annual American Association of Endocrine Surgeons
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Theses
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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.org/bestpractice). Processing and p is free of charge with

the Biyoteknolojik ve Stratejik Saglik Arastirmalar: 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.

As the editor decides about the manuscript, he or she may require the suggestions of the other member of editorial

board or referees.

C. Instancy
A referee invited to the journal for the evaluation of a manuscript should inform the editor about the acceptance
in 7 days. The referee should complete the evaluation in 15 days and the corresponding author(s) should down-
load the revised manuscript in 15 days. The requested reading time for the last version of the manuscript by the

corresponding author is only 3 days.

D. C iality (Privacy )

Personal information such as names and electronic mail addresses are only used for the scientific purposes of the

Jjournal. Other than these purposes this information will not be used and will not be shared with the third parties.

dential de

‘The manuscripts sent to referees for are kept as The manuscripts are not shown
to other people and the contents of them should not be discussed. If it is necessary, reviewers may need suggesti-
ons from their colleagues after editorial permission. The editor may give that permission only in the presence of
exceptional condition. The confidentiality rules are also valid for the referees not accepting the assessment of the

manuscript.

E. Objectivity principles
In the evaluation process, no personal criticism of the authors should be done. The evaluations should contribute to

the development of works and be objective.

E Citation to reference

The referees should inform the authors if there are any citations that are not referred in the manuscript. The referees
should pay particular attention to the citations that do not refer to the subject or to the citations that coincide with
similar works. 'The referees should inform the editors if any publications that have similarity to any previously

published work or information are recognized.

G. Information and Conflict of Interest

The referees should not agree to make any evaluation if they have any relation with any author, company or
institution in which they are tasked to evaluate their work and inform the editor. The referees may not use the
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Ozet

Nanoteknolojiler, bilisim teknolojileri, genetik teknoloji, sentetik biyoloji, rejeneratif tip, robotik uygulamalar, néroteknoloji ve yapay zeka son yillarda hizli gelisen ve

tibbi uygulamalara yenilikler getiren teknolojilerden bazilaridir. Bunlar sayesinde pek ¢ok saglik sorununa daha kolay tan1 koymak ve daha iyi tedavi etmek miimkiin hale

gelmistir. Yeni tip teknolojilerinin asil amaci hastaliklarin tani ve tedavisini saglamak olsa da ayni teknolojiler sayesinde daha giiglii, daha saglikli, daha uzun yasama olasilig:

olan insan haline gelme olanag da saglanmig olmaktadir. Bu durum gelisen teknolojilerin hizla kullanima girmelerine, amacina uygun olmayan sekilde tiiketilmelerine

ve pek ¢ok etik soruna yol agabilmektedir. Ortaya cikabilen etik sorunlar ii¢ ana bashk altinda toplanmaktadir: Hasta giivenligi sorunlari, kaynaklarin adil kullanimi

sorunlar1 ve norm degisikligi sorunlari. Yeni teknolojilerin ozellikle ilk kullanim donemlerinde kullanicilarin beceri eksikligine bagh olarak ¢liimlere kadar gidebilen
onemli komplikasyonlar goriilebilmektedir. Yeni teknolojilerin kullanimi konusunda toplumun varhikli ve giiglii kesimleri daha ayricalikli oldugundan hakkaniyetli bir

paylagim s6z konusu olmamakta, bu da yeni insani sorunlara yol agabilmektedir. Baz1 yeni teknolojiler ise hastalik tedavisi diginda daha giizel ve daha gen¢ gériinmek,

daha keskin bir hafizaya sahip olmak, fit olmak gibi tip dis1 nedenlerle kullanilabildiginden bireysel normlar: degistirmekte ve hizmet sunanlar {izerinde bu dogrultuda
bir toplumsa baskiya neden olmaktadir. Ote yandan bu teknolojilerin gelismesinin ve yaygin kullaniminin iyi ve gerekli oldugunu savunan griisler de bulunmaktadur. S6z

konusu etik sorunlarin hig birisi teknolojinin kendisi ile ilgili olmay1p, onu kullananlarin bilgi, tutum ve becerilerinden kaynaklanmaktadir. Bu durum tip egitiminde ve

uygulamalarinda etik konulara daha fazla yer verilmesinin 6nemini gostermektedir.

Anahtar  Tip teknolojisi, Etik sorunlar, Hasta giivenligi, Hakkaniyet
Kelimeler

Abstract

Nanotechnologies, information technologies, genetic technology, synthetic biology, regenerative medicine, robotic applications, neurotechnology and artificial intelligence are some of the tech-

nologies that are developing rapidly in recent years and bring innovations to medical applications. New medical technologies enable us better diagnose and better treat many health problems.
Although the main purpose of new medical technologies is to provide diagnosis and treatment of diseases, the same technologies enable us to become stronger, to live healthier and longer. This

situation can lead to rapid and frequent use of developing technologies beyond purpose and may cause many ethical problems. Ethical problems that may arise are grouped under three main

headings: Patient safety issues, unfair use of resources and problems of norm change. Significant complications can be seen, especially in the initial use periods of new technologies due to lack
of skills of users. As the wealthy and powerful segments of the society are more privileged in the use of new technologies, there is no equitable sharing, which can lead to new humanitarian

problems. Some new technologies change the individual norms and cause social pressure on the service providers, because they can be used for non-medical reasons such as looking more
beautiful and younger, having a sharper memory and being fit. However, none of these ethical problems are related to the technology itself, but the knowledge, attitude and skills of those who

use it. This demonstrates the importance of more ethical issues in medical education and practice.

Keywords  Medical techologies, Ethical issues, Patient safety, Equity
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Introduction
To date, conventional methods for microbiological diag-
nosis were culture, serology, biochemical, MALDI-TOF
and PCR based methods. Today they are well known and
their routine application is being done seamlessly. How-
ever, in recent years new diagnostic methods that involve
gene editing are being developed. Gene editing is to change
the genome of an organism in various ways like inserting,
deleting or changing the genomic nucleic acid sequence.
A group of methods are used to achieve this goal which
one of them is the newly discovered CRISPR-Cas meth-
od. CRISPR-Cas systems include several methods which
DNA sequences of the subject organism is targeted. After
discovery in prokaryotes as a defense mechanism, CRIS-
PR-Cas based systems attract attention in recent years also
as a potential diagnostic tool for human diseases. Here in
this review, we will introduce current state of CRISPR-Cas
systems and provide insight into the application of them in

microbiological diagnostics.

Prokaryotic cells have several immune defense systems
named innate immunity, adaptive immunity and cell su-
icide/dormancy. Innate immunity was the first discovered
one which utilizes well known restriction endonucleases
that cleaves foreign nucleic acids without enhanced spec-
ificity and memory. With adaptive immune system, en-
hanced specificity and memory features of prokaryotic
immune system becomes available. Suicide and/or dor-
mancy based immune defense systems utilize cell death
and dormancy of infected prokaryotes which are triggered
by infection if innate and adaptive immune systems fail.
Clustered Regularly Interspaced Short Palindromic Re-
peats (CRISPR-Cas) system is the latest discovered feature
of prokaryotic adaptive immune system. Briefly in CRIS-
PR-Cas system, first step is integration of foreign DNA to
CRISPR-Cas loci, followed by transcription of this DNA
to micro RNA for guiding the specific endonucleases (Cas
enzymes) to target and bind to foreign nucleic acids, and
finally cleavage of the targeted nucleic acid by Cas en-

zymes'.

Discovery of CRISPR-Cas system
CRISPR-Cas systems are sequence specific and RNA guid-
ed endonuclease systems which can cut the targeted nu-
cleic acids at a specific point. These systems are discovered
in bacteria as an adaptive immune and defense system
against foreign nucleic acids especially attackers like bac-
teriophages. In 1987 unusual repeat sequences was found
to form the central role for CRISPR-Cas system separated
by non-repeating sequences. They were firstly described in
Escherichia coli (E. coli)®. Repetitive DNA sequences were
also observed in archaea, particularly in Haloferax med-
iterranei in 1993°. Intervening non-repeating (also called
spacer) sequences between repetitive CRISPR sequences
which thought that originated from previous infection
agents and suggesting and adaptive immunity feature were
discovered in 2005* Although precise functions of these
repeat and intervening sequences as well as related Cas
genes which are endonucleases are understood in 2007°.
In the same year repetitive DNA sequences of Mycobac-
terium tuberculosis strains were used as genetic markers
for utilizing them in bacterial strain differentiation®. To
date, in almost half of the bacteria and 90% of the archaea
CRISPR-Cas systems are identified®. And two parts of the
system is identified. CRISPR part of this system functions
as an immunologic memory and the second part is the Cas
proteins (endonuclease enzymes) which cleave foreign
nucleic acid of future attacks by using the guidance of the

immunologic memory.

CRISPR-Cas system classification
Although CRISPR-Cas systems may be classified in differ-
ent bases, Savitskaya et al.” have published a classification
based on protein composition of CRISPR-Cas systems.
Latest information divides CRISPR-Cas systems into two
classes (Class 1 and Class 2), five types and 16 subtypes®.
Class 1 CRISPR-Cas systems contain multi-subunit pro-

teins while Class 2 contains one protein.

Class 1-type I systems includes Cas3 as signature protein.

Cas3 acts as both endonuclease and helicase. Endonuclease
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activity cuts nucleic acids while helicase activity unwinds
DNA-DNA and DNA-RNA duplexes. Type I systems also
have multi-subunit crRNA which enables them to recog-
nize multiple targets. Class 1-type III systems are typically
including Cas10 as signature protein. Cas10 also has sev-
eral domains like cyclases (synthesizes cAMP which is a
key second messenger) and polymerases. An important
feature of type II systems is they can cleave both DNA and
RNA. Class 1-type IV is characterized by including csfl
gene. Mechanism of type IV systems require better under-

standing since current literature is not sufficient.

Class 2-type II systems includes Cas9. Like type I systems,
type II systems also require protospacer adjacent motif
(PAM) for target recognition. Class 2-type V typically in-
clude Cpfl protein which is similar to Cas9. Type V sys-

tems also require PAM for target recognition’ .

Casl, Cas2, Cas3 and Cas4 are first identified and the most
conserved of Cas proteins. As endonucleases, Cas pro-
teins are highly differentiated as a result of high adapta-
tion speed of defense systems of bacteria. Analyses have
shown that approximately 65 different sets of Cas proteins
present'>". Another discovered protein group related to
CRISPR-Cas systems are sequences named Repeat Asso-
ciated Mysterious Proteins (RAMP). They were identified
as containing RNA recognition domains but not identified
as Cas proteins”. All CRISPR-Cas system types work with
crRNA that leads Cas protein to locate and bind to target-
ed foreign nucleic acid sequence. Due to high degree of
diversity it is a hard task to classify all known and newly
identified Cas proteins. Discrepancies in the classification
of CRISPR-Cas systems and cas genes urged researchers

to construct a standard classification and nomenclature14.

Action Mechanism of CRISPR-Cas system
CRISPR-Cas DNA in prokaryotic sequence has two main
parts: identical palindromic repeats and unique spacer
(originated from invaders) sequences®. The prokaryot-

ic cell acquires spacer sequences from invader (mostly

viral) sequences after cutting and integrating them to its
own genome, if survives from invasion®. These sequences
provide adaptive immunity to prokaryotic cell for defense
against future attacks. When attacked with same virus
later, matching of newly attacking viral sequences with
spacer sequences from earlier attacks triggers Cas proteins
that starts the action of CRISPR-Cas system for cleaving
the newly attacking viral genome. In this stage protospacer
adjacent motif sequences (PAM) distinguish prokaryote’s
own genomic sequence from invader’s sequence for not to
attack its own genome. PAM consists of 2-5 base pairs and

can be located either in 5" end or 3’ end of spacers'.

Cas genes are also important components of bacterial im-
munity based on CRISPR-Cas system. Cas protein group
is a huge and varied enzyme group to interact with and cut
foreign nucleic acids. And also Cas proteins have a feature
of RNA-directed activity which enables them to target for-
eign nucleic acid with the guidance of RNA sequences (cr-
RNA)Y. A Cas enzyme acts as a pair of ‘molecular scissors’
that can cut foreign nucleic acids at a specific location. cr-
RNA helps Cas enzyme to recognize a specific sequence of

foreign nucleic acid to cut.

Stages of CRISPR-Cas system action are acquisition, ex-
pression and interference. In the acquisition stage, which
is not a totally explored stage yet, nucleic acid of foreign
invader is integrated into the CRISPR-Cas locus of the host
genome as new spacers. After integration of new spacer se-
quences, also new repeat sequences are introduced to both
3> and 5" ends of the spacer sequences. In this acquisition
step of new foreign nucleic acid Casl and Cas2 take place.
In the expression stage, CRISPR-Cas locus is transcribed
to a specific crRNA for recognition of targeted nucleic acid
and directing Cas enzyme to it. Finally in the interference
stage, Cas protein complexes (enzymes) which accompa-
nied by crRNAs interfere with and degrade the targeted

foreign genome'®.
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Figure 1 Mechanism of CRISPR-Cas stages

Prospective applications of CRISPR-Cas system
Identification of pathogenic agent is of crucial impor-
tance for microbial diagnosis and treatment of infectious
diseases. Currently microbiological diagnosis methods
may be classified as direct methods, cultured methods,
serologic methods, MALDI-TOF MS and genetic based
methods. Alternatively, these tests can be grouped as; (1)
clinical laboratory tests which are relatively complex and
require specialized facility, equipment and personnel, (2)
relatively simple tests which don’t need specialized facili-
ty and equipment and (3) simple tests which patients can
do themselves. Microscopy is the most common direct
technique for diagnosis that may detect and identify the
pathogen. Culture is a specialized media for isolation of
infectious agents. There are two different types of culture
method; selective and non-selective. Selective media con-
tain inhibitory materials that permit only the growth of
specific types of microorganisms. Nonselective (non-in-
hibitory) media permit the growth of many microorgan-
isms. Hepatitis virus, Epstein-Barr virus, human immu-
nodeficiency virus type 1 (HIV-1) infections etc. can be
detected only serologically, because they cannot be grown
any known culture technique. There are some sub-meth-
ods of serologic diagnosis such as agglutination, comple-
ment fixation and ELISA (enzyme-linked immunosorbent

assay).

Recently researches are much focused on preventing the

spread of acute pandemic viral infections like Zika Virus

(ZIKV), Ebola Virus (EBOV), Dengue Virus (DENV), etc.
With the help of CRISPR-Cas methods discovery of new
diagnostic methods and drugs are aimed to prevent men-
tioned infectious diseases. Also, laboratory experimental
work of the biotechnological research is also can be ac-
celerated and simplified by the utilization of CRISPR-Cas
methods. Development of novel microbiological diagnosis
systems like CRISPR-Cas based ones are belong to area of

synthetic biology research and development.

The most well-known and extensively used CRISPR-Cas
system is CRISPR-Cas9. In 2013 Sampson et al."” demon-
strated that Cas9 of Francisella novicida (FnCas9) is able
to target the mRNA of bacterial lipoprotein (BLP). In
host (eukaryotic) innate defense system BLP triggers the
inflammatory cascades of the processes which starts with
Toll-like receptor 2 (TLR2). Although when Cas9 blocks
mRNA of BLP, TLR2 can’t start the immune inflammation
process thus permits the virulence of E novicida'*®. This
study highlights the possible use of CRISPR-Cas system as
a post-transcriptional modification system. Also, RNA tar-
geting feature of Cas9 may be used to target viruses which
contain RNA.

In eukaryotic RNA interference (RNAi) machinery small
RNAs disable mRNA of certain genes to regulate gene ex-
pression. Also, RNAi inhibits RNA of the eukaryotic virus-
es as a eukaryotic defense system. Although some viruses
have developed ways to overcome eukaryotic RNAi, Cas9
of CRISPR-Cas system has the potential to inhibit RNA
of the eukaryotic viruses apart from RNAi. In another
study in 2015 Price et al.! showed that FnCas9 together
with RNA-targeting guide RNA (rgRNA) is able to inhib-
it the expression of viral protein by 50-60% in hepatoma
cell lines which infected with HCV. In this example inhi-
bition of HCV viral RNA by Cas9 is done by engineered
CRISPR-Cas9 machinery. Similarly, inhibition of human
immunodeficiency virus (HIV), hepatitis B virus (HBV),
human papillomavirus (HPV), Epstein-Barr virus (EBV)

and geminiviruses are under research for combat with
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them by the usage of engineered CRISPR-Cas system. Tak-
en together, these studies show the promising future appli-

cations of CRISPR-Cas systems as an antiviral tool.

Although before using Cas9 as an antiviral human thera-
peutic agent, how to deliver the Cas9 to human cells must
be known. Price et al. suggest that this issue may be solv-
able by developing delivery systems which allow transient
expression of CRISPR-Cas9 system (especially guide RNA
of this system which guides Cas9 to targeted nucleic acids).
The other issue which is needed to be overcome is the need
for an effective delivery system as expression of Cas9 and
related guide RNA must only happen in the targeted tissue
and cells. Viral vectors and non-viral delivery systems are
in the stage of research currently to overcome these two

issues.

CRISPR-Cas system has alternative activities resulting
from several different Cas proteins that has different prop-
erties as endonucleases. As examples, Cas9 which is most
widely used and known endonuclease uses a guided RNA
to cut foreign DNA. Cas9 is also most used CRISPR system
in laboratory research tool for genome editing”. Casl2a
(also known as Cpfl) can be programmed to target and
cut foreign double stranded DNA (dsDNA) while Cas13a
(also known as C2c2) can be programmed to target and
cut RNA. Catalytic activity of Casl12a and Casl3a differs
from Cas9 by having unspecific cleavage activity that can
cut RNA sequences in either 5 and/or 3’ direction of the
targeted nucleic acid upon recognition of the target se-
quence®. This feature is called collateral cleavage. In 2016,
East-Seletsky et al.** showed that Casl3a is able to cut a
reporter RNA that has a fluorophore and a quencher mol-
ecule which gives fluorescent signal after cutting, showing
that CRISPR maybe used in conjunction with Real-Time
PCR. Thus, currently it is proved that CRISPR-Cas adapt-
ed Real-Time PCR can be used for diagnosing pathogens

by using their genome.

However, pathogen genome detection diagnostic tools are

needed to be very sensitive since sometimes nucleic acids
in the specimens taken from patients exist in very small
amounts. To overcome this issue and enhance the sensitiv-
ity of detection, Gootenberg et al.”* developed SHERLOCK
(Specific High-sensitivity Enzymatic Reporter UnLOCK-
ing) method. For detection of viral and bacterial nucleic
acids in attomolar (10-18 mol/L) level they combined Ca-
s13a activity with isothermal amplification of the targeted
nucleic acid. Current PCR based diagnostic systems can
detect in femtomolar (10-15 mol/L) level. Isothermal am-
plification is the amplification of nucleic acids in a con-
stant and low temperature that is possible with a cost-ef-
fective and portable diagnostic tool without standard PCR
equipment. Maybe one of the most remarkable feature of
SHERLOCK, as Gootenberg et al.”> showed, is the ability of
detecting and distinguishing specimens with only one nu-
cleotide difference. A potential limitation of CRISPR-Cas
systems that uses Cas13a is the unstable molecular struc-
ture and susceptibility of RNA to RNases. This makes the
usage of RNA either in laboratory or portable equipment
difficult. Also in SHERLOCK, collateral cleavage property
of Casl3a is used to cleave the sequence which involves
fluorescent reporter that is activating when cleaved, indi-

cating the presence of interested sequence.

On the other hand, in an article written by Chen et al26,
authors showed the endonuclease cleavage activity of
Casl2a on DNA, eliminating the disadvantage of SHER-
LOCK which comes from utilizing of RNA as a sensitive
nucleic acid to work with in diagnostic methods. In their
method they used Cas12a together with isothermal ampli-
fication and is named as DETECTR (DNA Endonuclease
Targeted CRISPR-CAS Trans Reporter). DETECTR sys-
tem utilizes RNA-guided DNA cleavage activity by Cas12a
with isothermal amplification. It was shown that DETEC-
TR can detect human papilloma virus in patient samples
rapidly and specifically with a relatively simple method26.
HUDSON (Heating Unextracted Diagnostic Samples
to Obliterate Nucleases) method was introduced by

Myhrvold et al. which is another diagnostic tool for detec-
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tion of viral nucleic acids®. In this method heat and chem-
icals inactivate ribonucleases (RNases) and other enzymes
which may decrease the detection efficiency of nucleic
acids to be diagnosed in the patient specimen’s working
solution. After application of HUDSON method SHER-
LOCK procedure takes place and diagnose the nucleic acid
of interest on the paper strips. In HUDSON method, paper
strip application can be done in the field easily, which is
the virtue of this method. With combination of HUDSON
and SHERLOCK, as small amounts as 1 copy per micro-
liter of Dengue Virus (DENV) and Zika Virus (ZIKV) nu-
cleic acid in patient samples can be detected directly, faster
and easier in the field”. In addition, small amount of body
fluids such as serum, whole blood, saliva etc. are enough
for diagnosis in a duration of < 2 hours with this combined

method.

On the other side, CRISPR-Cas systems can be used for
gene regulation such as repression or activation of the in-
terested genes which are under investigation in research
study laboratories. For example, RuvC and histidine-as-
paragine-histidine (HNH) are two important endonucle-
ase domains of Cas9 protein that performs cleavage activi-
ty of foreign nucleic acids. Mutations at these domains can
be used to create inactive Cas9, which can bind to targeted
DNA without cleaving. When targeted and bind to inter-
ested gene’s promoter, inactive Cas9 can act as a repressor
for gene expression. This method is called CRISPRi*. In-
active (without cleavage activity) Cas9 (dCas9) represses
expression by binding to promoter or open reading frame
and blocking transcription of the target gene. Some re-
search groups successfully used this dCas9 method for
repression of B-galactosidase expression in Streptococcus
pneumonia® and for identification of basic genes for my-
cobacteria®. dCas9 can also repress more than one gene at

the same time by binding multiple promoters.

At the same time, when needed in research study exper-
iments gene transcription can be activated in cells by the

transcription activator (transcription factor) VP16 (Virus

Protein 16 is a transcription factor encoded by the UL48
gene of Herpes simplex virus-1) or by p65 transcription
factor of adenovirus p65AD) together with dCas9*'. These
sort of CRISPR-Cas systems that works with transcription
factors also have synergistic activation features which ena-
bles them for usage simultaneously on the same target. In
addition, CRISPR-Cas systems can also be used as a mark-
er through fusing with green fluorescent protein (GFP) to
determine localization or co-localization of molecules that

is under investigation®.

The main advantages of the all CRISPR-Cas based diag-
nosis tests are reduced test duration, relatively simple pro-
tocol and reduced cost as well as improved sensitivity and
ability to perform the test in field with simple instruments

when compared to conventional IVD.

Conclusion and Future Perspective of
CRISPR-Cas systems
For patients and health professionals more rapid and more
early diagnosis is very important especially for infectious
diseases. CRISPR-Cas based diagnosis systems are able to
provide the needed faster and accurate diagnosis. Also,
conventional methods need sophisticated equipment and
skilled or experienced personal while CRISPR-Cas based
systems need less of these. Another advantage of the
CRISPR-Cas over conventional systems is lower cost of the
method. In their 2018 dated paper Lokko et al.** reported
that economic value of in-vitro clinical diagnosis (IVD)
will reach to $75 billion US Dollar by 2020. CRISPR-Cas
based systems have the potential to lower this cost. Also,
early diagnosis has the potential to reduce death ratio from
infectious diseases. Considering all the recent data about
conventional diagnostic methods, CRISPR-Cas based di-
agnostic tests have the potential for save lives from infec-
tious disease patients with early and accurate diagnosis

with a reduced cost.

As a conclusion, the CRISPR-Cas technology provides a

diagnostic tool for pathogens and diseases. This system
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offers low cost, fast laboratory process and high preci-
sion. Although CRISPR-Cas system is on the development
stage, in the future it has the potential of being one the

most used methods in the diagnostic laboratories.
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Ozet

Is1 sok proteini 90 (HSP90) korunmus bir proteindir ve onkogenik proteinlerin katlanmas: ve stabilizasyonundan gérevlidir. Bundan dolayr HSP90’nin saperon gérevinin
inhibisyonu hedefe spesifik kanser tedavisinde 6nemli bir terapétik strateji olmaktadir. Cok sayida dogal ve sentetik bilesikler klinik 6ncesi ve klinik ¢alismalarda HSP90
inhibitérii olarak degerlendirilmistir. Bu galismada, HSP90 inhibisyonunun tiimérogenezdeki molekiiler mekanizmalar1 ve HSP90 inhibitorlerinin genel 6zellikleri
tartigilacaktur.

Anahtar  Is1 sok proteinleri, Kanser, Onkoloji, Hiicresel Stres
Kelimeler

Abstract

Heat shock protein 90 (HSP90) is conserved chaperone protein which is involved in proper folding and stabilization of oncogenic proteins. Therefore, inhibition of the chaperone function of
HSP0 has been significant therapeutic strategy in target specific cancer treatment. Numerous natural and synthetic compounds have been evaluated as potential HSP90 inhibitor in pre-c-
linical and clinical studies. In this paper, we will discuss the molecular mechanisms of HSP90 inhibition in tumorigenesis and the general properties and structures of the HSP90 inhibitors.

Keywords  Heat shock proteins, Cancer, Oncology, Cellular stress
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Giris
Kanser genetik faktorlerin, cinsiyet, yas ve cevresel etmen-
lerin (radyasyon, beslenme aligkanliklari, kimyasal ajanlar,
stres, vb) etkisiyle kompleks sinyal yolaklarinin rol oyna-
dig1 bir hastaliktir. Diinya genelinde sik goriilen ve morta-
litesi en yiiksek hastaliklardan biridir. Diinya Saglhk Orgii-
tiine bagli Uluslararasi Kanser Arastirmalar1 Kurumunun
(IARC) verilerine gore, her yil diinyada 14 milyon insana
kanser teshisi konmakta ve 2018 yilinda 9,6 milyon kisi
kanserden dolay1 hayatini kaybetmistir. 2030 yilinda diin-
ya genelinde 12 milyon kisinin kanser nedeni ile hayatin

kaybedecegi ongorilmektedir.

Kanser tedavisinin en 6nemli ve etkin basamagini kemote-
rapi olusturmaktadir. Kanserin gelisiminde ve ilerlemesin-
de rol oynayan molekiiler mekanizmalarin aydinlatilmasi
ile hedefe yonelik kanser ilag dizayn ¢alismalar1 son yillar-
da hiz kazanmig ve giiniimiizde ¢ok sayida ilag rutin olarak
kanser tedavisinde kullanilmaktadir. Bu ila¢larin klinik
basarilar ile hasta sag kalim1 6nemli 6l¢iide artmis olsa da
tedavi basarilari istenilen dl¢tide degildir>. Bundan dolay:
kanser olusumunda ve ilerleyen evrelerinde rol oynayan
diger hedef biyomolekiiller arastirilmakta ve son yillarda
151 sok proteinleri (HSP) hedefe yonelik kanser ilag dizayn
caligmalarinda 6nemli bir hedef olarak kargimiza ¢ikmak-

tadir®>,

HSP’ler evrim boyunca korunmus 6nemli bir protein ai-
lesidir ve prokaryotlardan 6karyotlara kadar her canlida
eksprese edilmektedir. HSP’ler hiicrede yeni sentezlenmis
proteinlerin katlanmasi, protein agregasyonunun oénlen-
mesi, proteinlerin stabilizasyonu ve yanlis katlanmis pro-
teinlerin eliminasyonu gibi gorevler tistlenmistir. HSP’ler
molekil kiitlelerine gore bes ana sinifa ayrilmaktadirlar:
kiigiik HSP’ler (<40 kDa), HSP60 (60 kDa), HSP70 (70
kDa), HSP90 (90 kDa) ve HSP100 (100 kDa). Her bir ISP
farkli izoformlara sahiptir ve hiicrenin farkli bolimlerinde

lokalize olmuslardir®”.

Hiicre stres kogullarina (yiiksek ates, oksidatif stres, agir

metaller, UV 151k, enfeksiyon, radyasyon, tiimoér olusumu,
vb.) maruz kaldiginda, hiicrede protein homeostasisinin
saglanmasi ve hiicrenin sag kaliminin desteklenmesi i¢in
HSP’lerin ekspresyon seviyelerin de artis goriilmektedir.
Ozellikle kanser hiicrelerinde, HSP’lerin bu hiicre koru-
yucu gorevleri kotii prognoz ve tedavide kullanilan kemo-
terapotiklere karsi diren¢ mekanizmalari ile baglantilidir.
Literatiirde yer alan say1siz klinik 6ncesi ve klinik ¢aligma-
larda kanserli hiicrelerde HSP’lerin ekspresyon seviyeleri-
nin yiiksek oldugu belirtilmistir. Bundan dolay: kanser ilag
dizayn ¢alismalarinda HSP’ler 6nemli bir ¢alisma alani ol-

mugtur®.

Kanserli hiicrelerin metabolik hizi normal saglikli hiicrele-
re gore oldukga yiiksektir. Bu baglamda kanserli hiicrelerin
sag kalim siirelerinin artmasi ve hiicresel biitiinliigiin ko-
runmast i¢in saglikli hiicrelere kiyasla daha fazla HSP’lere
ihtiyact vardir. Kanser hiicrelerinde metastatik ve anti-a-
poptotik yolaklarin aktivasyonunda ve kemoterapétiklere
kars1 gelisen ilag diren¢ mekanizmalarinda HSP27, HSP70
ve HSP90 6nemli gorevler tistlenmektedirler ve ekspresyon
seviyeleri saglikli hiicrelere gore 4-5 kat oraninda artmak-
tadir. Bundan dolay1 kanserli hiicrelerde HSP27, HSP70
ve HSP90'nin inhibisyonu son yillarda 6nemli bir ilag
gelistirme stratejisi olarak klinik 6ncesi ve klinik ¢aligma-
larda degerlendirilmektedir***°. Bu ¢alismada, HSP90’nin
molekiiler seviyede tiimorogenezde ki biyolojik rolleri ve
HSP90’nin inhibisyonu igin gelistirilen inhibitorlerin etki

mekanizmalar1 degerlendirilecektir.

HSP90 VE KANSER
HSP90 evrim boyunca korunmus, 90 kDa agirliga sahip
HSP ailesinin 6énemli bir iiyesidir. Okaryotik canlilarda
en ¢ok eksprese edilen proteinlerden biridir ve eksprese
edilen tim proteinlerin yaklasik %1-2’sini HSP90 olus-
turmaktadir. Tiimor olusumunda ve diger stres faktorleri
etkin oldugunda HSP90 ekspresyonu %4-6 seviyelerine
¢ikabilmektedir. Normal saglikli hiicrelerde HSP90 prote-
in katlanmasi ve stabilizasyonu, hiicresel sinyal iletimi ve

intraseliiler transportta gorev almaktadir®'®!".
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HSP90 dort farkli izoforma sahiptir: HSP90a, HSP90p,
TRAP1 (TNF receptor-associated protein 1) ve GRP94
(Glucose regulated protein 94). HSP90a ve HSP90p sito-
zolde, TRAP1 mitokondride ve GRP94 endoplazmik reti-
kulumda lokalize olmuslardir. Hiicrede HSP90a indiiktif
(induced-indiiklenebilir) ve HSP90PB konstitif (constitu-
tive-devamli) sekilde eksprese edilmektedir. HSP90a ve
HSP90pB, 25 kDa N-terminal domain (NTD), 55 kDa
middle domain (MD) ve 10 kDa C-terminal domain
(CTD) olmak tizere korunmus ti¢ adet domainden olus-
maktadir. HSP90 NTD ATP baglanma bolgesine sahiptir
ve ATP’nin hidroliz enerjisi HSP90'nin protein katlanma

prosesi icin gereklidir**.

HSP90 dimerik yapida bir proteindir ve ATP’nin ortam-
da bulunmadigi durumlarda, NTD a¢ik konformasyon-
dadir (open conformation) ve yapisal olarak “V” harfine
benzemektedir. HOP ve CDC37 ko-saperon proteinleri
NTDnin bu agitk konformasyonda kalmasini saglar ve
HSP90’nin ATPaz prosesini inhibe ederler. Katlanmas ge-
reken proteinler agik konformasyondaki HSP90'nin hid-
rofobik bolgeleri ile etkilesime girer ve HSP90 acik kon-
formasyondan kapali konformasyona gecerek HSP90'nin
dimerlesme siireci baslar. Bu konformasyon degisikliginde
NTDde ATPaz aktivitesi gerceklesir ve p23 ko-saperon
proteini NTD’ye baglanarak katlanmis olan proteinlerin
olgunlagsmasini ve stabilizasyonu saglamaktadir. ATP’nin
ADP’ye hidrolizi sonrasinda NTDde kapak bolgesi agilir
ve HSP90 tekrar agik konformasyona gecis yapmaktadir.
Protein katlanma siirecinde HSP90'daki bu dongii tekrar

baglamaktadir>'®12.

Kanser hiicreleri; sinirsiz hiicre béliinmesi, apoptotik yo-
laklarin inibisyonu, yakin/uzak dokulara yaylim gosterme,
biiylime faktorlerinin ekspresyon seviyelerinin artmasi ve
kan damarlar1 olusumunu hizlandirarak oksijen ve beslen-
me gereksinimi gidermesi gibi bir takim karakteristik 6zel-
likleri tasimaktadir. Bu biyolojik siireglerin gerceklesmesi
i¢in kanserli hiicrede transkripsiyonel faktérler, tirozin ki-

naz reseptorleri, hiicre dongiisii diizenleyicileri (cell cycle

regulators), bityiime faktorleri ve diger bazi 6nemli sinyal
proteinleri 6nemli gorevler tistlenmektedir'*'>. Bu prote-
inlerin katlanmasindan ve stabilizasyonundan sorumlu
saperon protein HSP90dir. Bu nedenle kanserli hiicreler-
de HSP90'n1n aktivitesinin inhibisyonu 6nemli bir tedavi
stratejisi olarak kabul edilmistir. Ozellikle kanser hiicre-
lerinde HSP90'nin ATP hidroliz mekanizmasini inhibe
etmek igin, ATP ile yarisan molekiillerin dizayn1 (NTD
inhibitorleri) ve HSP90'nin dimerlesmesinin inhibisyonu
i¢in CTD'yi hedef alan molekiillerin dizayni1 (CTD inhibi-
torleri) son yillarda 6nemli bir tedavi yaklagimi olarak kli-
nik 6ncesi ve klinik ¢caligmalarda degerlendirilmektedir>.
Giiniimiizde FDAdan onayli bir HSP90 inhibitéri yoktur.
Fakat birgok HSP90 inhibitoriniin farkli kanserli hastalar
tizerinde klinik ¢aligmalari devam etmektedir ve gelecege

dair olumlu sonuglar alinmustir.

HSP90 NTD INHIBITORLERI
Geldanamisin Tiirevi Inhibitorler
Geldanamisin ilk HSP90 inhibitorii olarak literatiirdeki
yerini almistir. Geldanamisin Streptomyces hygroscopicus
dan izole edilen benzokinon ansamisin tiirevi dogal antibi-
yotik 6zellikte bir bilesiktir. Geldanamisin HSP90 NTD'de-
ki ATP baglanma bolgesine yiiksek afinite ile baglanmakta
ve ATPaz prosesini inhibe etmektedir. 1990’1 yillarin ba-
sinda NCI-60 kanser hiicre hatlarinda yapilan ¢aligma-
larda anti-kanser ozelligi belirlenmistir. Nanomolar kon-
santrasyondaki geldanamisinin mutant B-Raf, Akt, v-Src,
p53, CDK4, Met, survivin, Bcr-Abl, telomeraz ve HIF-1’i
inhibe ettigi belirlenmistir. Bu olumlu biyolojik ozellik-
lerinin yani sira suda ¢oziinmemesi, stabilitesinin diisitk
olmas! ve karacigerde yiiksek toksiste yarattig i¢in gelda-
namisin klinik ¢aligmalarda degerlendirilmemistir16,17.
Bundan dolay1 farkli geldanamisin tiireleri (17-AAG,
7-DMAG, IPI-504) dizayn edilmis ve klinik ¢alismalarda
degerlendirilmistir (Tablo-1). 17-AAG (17-alil-17-deme-
toksigeldanamisin) (tanespimycin-KOS-953) ilk sentetik
geldanamisin tiirevi HSP90 inhibitoriidiir. 17-AAG kanser
hiicrelerinde kolaylikla lokalize olabilmekte ve HSP90’nin

ATPaz aktivitesini bloklamaktadir. 17-AAG; HER-2
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(meme kanseri), Ras-Raf-MEK-ERK1/2 ve PI3K-Akt/PKB
(kolon ve ovaryum kanseri), Akt ve Erk (Hondkin lenfo-
ma), JAK-STAT, MAPK ve PI3K/Akt (Losemi) yolaklarin:
inhibe etmektedir'®?'. Ayrica multipl miyelomlu hastalar
tizerinde klinik Faz-IIT c¢aligmalar1 devam etmektedir®.
Geldanamisin ile benzer olarak sudaki ¢oziiniirlagiiniin
az olmasi ve organik coziiciilerde ¢oziinmesinden dolay1
intravenoz olarak hastaya verilmesinde ki olumsuzlar ve
ilag tastyict sistemlere ihtiya¢ duyulmas: klinik ¢aligma-
larda 17-AAGYyi zorlayan en 6nemli noktalardir. Gelda-
namisin ve 17-AAG de saptanan bu olumsuz biyolojik ve
kimyasal 6zellikler sonrasinda suda ¢oziinen ilk sentetik
HSP90 inhibitérii olan geldanamisin tirevi 17-DMAG
(17-dimetillaminoetilamino-17-demetoksigeldanamisin)
(alvespimycin) dizayn edilmistir’. 17-DMAG birgok kan-

ser tiriinde anti-proliferativ etki gostermesine ek olarak

hiicrelerde yiiksek biyoalim ve dagilim gostermesi, yavas
metabolize olmasi ve plazma proteinleri ile diisiik seviye-
de iliskide olmas1 17-DMAG'yi 6n plana ¢ikaran 6zellik-
leridir. 17-DMAG l6semi hiicrelerinde IKK ve NF-xB'yi,
lenfoma hiicrelerinde ise Akt, c-Myc, c-RAF ve CDK4yi
inhibe ederek kanser hiicrelerini apoptoza siiritklemek-
tedir23-26. Bir diger suda ¢oziinen sentetik geldanamisin
tirevi HSP90 inhibitorii IPI-504 (17-allylamino-17-de-
methoxygeldanamisin hydroquinone hydrochloride) (re-
taspimycin)dir. IPI-504 lésemi, kiigiik hiicreli olmayan
akciger kanseri, meme kanseri, yumusak doku sarkomlari,
multip] miyelom ve melanom da anti-kanser o6zellik gos-
termektedir. IPI-504’tin klinik ¢alismalar1 6zellikle gast-
rointestinal sistem tiimorleri (GIST) tizerinde gergekles-
mektedir. IPI-504 GIST hiicrelerinde KIT’i inaktif ederek

hiicrelerin proliferasyonunu sekteye ugratmaktadir®*2,

Tablo 1. Klinik ¢alismalardaki geldanamisin tiirevi HSP90 NTD inhibitorleri. (www.clinicaltrials.gov)
Inhibitér Yapist Klinik Calismalar Durumu
Losemi Faz-1/2
Lenfoma Faz-2
Tiroid Kanseri Faz-2
Solid Tiimorler Faz-1
Meme Kanseri Faz-2
17-AAG Melanom Faz-2
Prostat Kanseri Faz-2
Pankreas Kanseri Faz-2
Ovaryum Kanser Faz-2
Multipl Miyelom Faz 2/3
Lenfoma Faz-1
17-DMAG Losemi Faz-1
Meme Kanseri Faz-1/2
Akciger Kanseri Faz-1/2
Prostat Kanseri Faz-2
Solid Tum®érler Faz-1
Meme Kanseri Faz-1/2
1PI-504 Liposarkoma Faz-2
Melanom Faz-2
Multipl Miyelom Faz-1
GIST Faz-1/3
Losemi Faz-1
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Piirin Tiirevi Inhibitorler
BIIB021 (CNF 2024), MPC-3100, Debio 0932 ve PU-H71
piirin halkasi igeren yeni nesil HSP90 N'TD inhibitorleridir
(Tablo-2). Bu molekiiller yiiksek afinite ile HSP90 NTD’ye
baglanarak ATPaz siirecinin inhibisyonuna yol agmakta-
dirlar®. BIIB021 oral yolla alinabilen ve sentetik HSP90
NTD inhibitorlerinden ilk klinik ¢aligmalara giren bile-
siktir. BIIB021; HER-2, Akt ve Raf-1'in degredasyonunu
saglayarak nanomolar konsantrasyonlarda meme kanseri,
GIST ve 16semi hiicrelerinde anti-kanser o6zellik goster-
mektedir #*. Bir diger oral yolla alinabilen HSP90 NTD
inhibit6rii Debio 0932dir. Debio 0932 16semi, kiigiik hiic-

reli olmayan akciger kanseri ve meme kanserinde PI3K/

AKT ve RAF/MEK/ERK sinyal yolaklarini inhibe ederek
hiicreleri apoptoza siiriiklemektedir*®. PU-H71 meme
kanseri, B-hiicreli lenfoma, karaciger kanseri ve 16semi
tedavisi i¢in Memorial Sloan-Kettering Kanser Merkezi
tarafindan apoptoz indiikleyici HSP90 NTD inhibitorii
olarak tasarlanmistir. PU-H71 yiiksek afinite ile HSP90a
ve GRP94e baglanir ve katlanmamis protein cevab: (UPR/
unfolded protein response)’n1 aktive ederek kanser hiic-
relerinde apoptozu tetikleyerek hiicre proliferasyonunu
inhibe etmektedir. Ayrica 1241 isaretli PU-H71 tiimor
gortntiilenmesi amaciyla pozitron emisyon tomografisi

(PET) igin dizayn edilmistir *->.

Tablo 2. Klinik ¢alismalardaki piirin tiirevi HSP90 NTD inhibitorleri. (www.clinicaltrials.gov)
Inhibitér Yapist Klinik Caligmalar Durumu
S

7/ Solid Tumérler Faz-1

N N Meme Kanseri Faz-1-2
N
BIIBO21 GIST Faz-2
W \ Losemi Faz-1
=~ Q
\
a6
A0
MPC-3100 {j_/ ’ 0) Solid Tiimorler Faz-1
HN: / \
A2 . .
Debio 0932 Y \\\ Akciger Kanseri Faz-1
B s NH Lenfoma Faz-1
. e
\
NN .

(/ ) Meme Kanseri Faz-1

A Lenfoma Faz-1

PU-H71 Nz Solid Tiimor Faz-1

" I ) Lenfoma Faz-1

\(/N\/\/" { {
s
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Pirazol Tiirevi Inhibitorler
STA-9090, AUY-922 ve SNX-5422 yapisinda pirazol halka-
stigeren HSP90 N'TD inhibitorleridir (Tablo-3). STA-9090
HSP90 NTD'ye yiiksek afinite ile baglanarak ATPaz prose-
sini inhibe etmesinin yani sira p23-HSP90 etkilesiminde
ara-yliz inhibitorii olarak gorev alarak kanserli hiicrelerde
c-Kit, EGFR, Akt, ERBB2, IGF-1R, STAT3, STATS5, Jakl,
Jak2, HIF-1a, HER2, CDC2 ve c-Met'i inaktif ederek hiic-
re proliferasyonunu bloklamaktadir***. AUY-922 suda ¢6-
ziinebilen ve oral olarak uygulanabilen yeni nesil HSP90
inhibitoriidiir. AUY-922; HER-2, Akt, timidilat sentaz,

CTD4, ERBB2, CRAF, EGFR, fosfo-AKT/total AKT ve
hipoksi ile indiiklenebilir faktor-1 (HIF-1)’in stabilizasyo-
nunu engelleyerek, kii¢iik hiicreli olamayan akciger kanse-
ri, meme kanseri, kolon kanseri, prostat kanseri, GIST ve
miyelomlarda anti-kanser 6zellik gostermektedir***°. Suda
¢oziinen ve oral yolla uygulanabilen bir inhibitér olan
SNX-5422 HSP90 ATPaz siirecini inhibe ederek ozellikle
solid tiimorlerde ve lenfomalarda potansiyel anti-kanser
ozellik gostermektedir*®*. Giiniimiizde STA-9090, AUY-
922 ve SNX-5422’nin bir¢ok kanser tiiriinde klinik ¢alig-

malar1 devam etmektedir.

Tablo 3. Klinik ¢calismalardaki pirazol tiirevi HSP90 NTD inhibitorleri. (www.clinicaltrials.gov)
Inhibitor Yapist Klinik Calismalar Durumu
HO. Karaciger Kanseri Faz-1
OH Prostat Kanseri Faz-2
Ozefagus Kanseri Faz-2
N Meme Kanseri Faz-2
=\ Kolon ve Rektal Kanser Faz-2
STA-9090 N A GIST Faz-2
va \\( Akciger Kanseri Faz-1/2
N o Lésemi Faz-1
/ Multipl Miyelom Faz-1
Over Kanseri Faz-1/2
Pankreas Kanseri Faz-2
GIST Faz-2
AUY-922 o Akciger Kanseri Faz-1/2
Lenfoma Faz-2
Meme Kanseri Faz-1/2
Kolon Kanseri Faz-1
o]
HN
Losemi Faz-1/2
’ Meme Kanseri Faz-1/2
SNX-5422 e Akciger Kanseri Faz-1
o S ) Lenfoma Faz-1
4>~0 Solid Timorler Faz-1
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HSP90 CTD INHIBITORLERI
HSP90’n1in saperon aktivitesini yerine getirmek i¢in ATP
hidrolizinden sonraki en 6nemli siire¢ dimerik bir prote-
in olan HSP90 CTD’nin dimerlesme prosesidir. Bundan
dolayr HSP90 CTD’nin dimerlesme bolgesini hedefleyen
molekiiller dizayn1 da son yillarda HSP90'nin inhibisyonu
i¢in diger bir strateji olarak ¢alisiimaktadir3.

(-)-EGCG
(-)-EGCG ((-)-Epigallokatesin-3-gallat) yesil caydan eks-
trakte edilen dogal antioksidan 6zellikte bir bilesiktir (Tab-
lo-4). HSP90 NTD inhibitorlerinden farkli olarak HSP90
CTDye yiiksek afinite ile baglanarak HSP90'nin dimerles-
mesini bloke eder ve boylelikle farkl: sinyal yolaklarinda
gorev yapan onkogenik proteinlerin katlanmasini, stabili-
zasyonu ve maturasyonunu inhibe etmektedir. Klinik 6n-
cesi ve klinik ¢aligmalar (-)-EGCGnin giiglii antioksidan
ve anti-kanser etkilere sahip oldugunu géstermistir. Farkli
bir¢ok kanser tiirlerinde in vitro, in vivo modellerde ve kli-
nik faz ¢aligmalarin da anti-kanser etkileri gosterilmis ve
ozellikle (-)-EGCG etkisiyle degisik apoptotik yolaklarin
aktive oldugu belirlenmistir*>**. Prostat kanserli hiicre-
lerde (-)-EGCGnin EGFR (epidermal biiytime faktor re-
septorii) aktivitesini inhibe ettigi bircok ¢alismada rapor
edilmistir. EGFR’nin fosforillenerek aktivasyonu, MAPK
(mitogen aktivated kinase pathway) ve PI3K/AKT yolakla-

rinin aktivasyonunu saglamaktadir. MAPK ve PI3K/AKT
yolaklar1 prostat kanserinde baslica antiapoptotik ve tii-
mor gelisimini tetikleyici etki yapan mekanizmalarda go-
rev almaktadir. (-)-EGCG prostat kanserli hiicrelerde fos-
forile olmus PI3K ve AKT seviyelerini diistirerek apoptozu
indiikler ve kanser hiicre proliferasyonunu ciddi oranda
azaltmaktadir. Ayrica (-)-EGCG™nin pro-apoptotik (Bax,
Bak) proteinlerin ekspresyonunu arttirdig1 ve anti-apop-
totik (Bcl-2, Bcl-xL) proteinleri ekspresyonunu azalttig,
NEF-kB sinyal yolagini bloke ettigi, IAP (inhibitors of apop-
tosis proteins) seviyelerini azalttig1 ve bunlarin bir sonucu
olarak kaspaz-3 ve kaspaz-6 aktivasyonunu arttirdig: belir-
lenmistir.*>*. 2012 yilinda (-)-EGCGnin prostat kanserli
hastalar tizerinde ki Faz-2 ¢aligmalar bagariyla sonuglan-
mustir ve Faz-3 calismalar: devam etmektedir (www.clini-
caltrials.gov). (-)-EGCG prostat kanseri ile benzer sekilde
EGFRnin fosforillenerek aktive olmasini ve PI3K/AKT ve
MAPK yolaklarini inhibe ederek apoptozu indiiklemekte
ve meme kanserli hiicrelerin proliferasyon seviyesini ciddi
oranda azaltmaktadir?’. Ayrica metastatik karakterli meme
kanseri hiicre hatlarinda yapilan ¢aligmalarda, (-)-EGCG
HGF (hepatocyte growth factor) /MET yolagini sekteye
ugratarak meme kanserli hiicrelerin proliferasyonunu ve
invazyon potansiyelini minumuma diisiirmektedir*. 2017
yilinda EGCG’nin meme kanserli hastalar tizerinde ki Faz-

2 ¢aligmalari basariyla sonu¢lanmistir.

Tablo 4. Klinik ¢alismalardaki HSP90 CTD inhibitorleri. (www.clinicaltrials.gov)
Inhibitér Yapist Klinik Caligmalar Durumu
OH
OH

HO 0 Serviks Kanseri Faz-2

i Okl Prostat Kanseri Faz-2

(-)-EGCG 0 Kolon Kanseri Faz-2

OH OH Akciger Kanseri Faz-2

© Meme Kanseri Faz-2

OH
OH
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Tartisma
HSP90 onkogenik proteinlerin katlanmas: ve stabilizas-
yonunun saglanmasinda goérevli HSP saperon protein ai-
lesinin en 6nemli tiyelerinden biridir. Bu baglamda HSP90
saperon aktivitesinin inhibisyonu, hedefe yonelik kanser
ilaci gelistirmesi ¢aligmalarinda 6nemli bir yaklagimdur.
Farkli kanser tiirlerinde klinik 6ncesi ve klinik ¢alisma-
larda ¢ok sayida ilag adayr molekiliin HSP90 inhibisyon
potansiyeli degerlendirilmektedir. Gliniimiizde FDAdan
onayl rutin kanser tedavisine giren bir HSP90 inhibit6rii
ilag yoktur. Fakat klinik ¢aliymalardan elde edilen olum-
lu sonuglar ve kanser hiicrelerinde HSP90 inhibitorleri ile
yapilan molekiiler diizeydeki ¢aligmalardan elde edilen ve-
riler 15181nda yakin zamanda FDAdan onayli HSP90 inhi-

bitorlerinin olacag: umut edilmektedir.
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Ozet

Anahtar
Kelimeler

Tip ve saglik hizmetlerindeki gelismeler nedeniyle tiim diinyada dogumda yagsam beklentisi artmaktadir. Bunun dogal sonucu olarak demografik agidan yash niifus
artmakta, epidemiyolojik agidan da hastalik tiirleri ve 6liim nedenleri degismektedir. Bu gelismelere ek olarak tiim {ilkelerde saglik harcamalar kisi basina diigen milli
gelir artigindan daha hizli artmakta ve yoneticileri saglik harcamalarini kontrol konusunda arayiglara itmektedir. Saglik harcamalarini azaltmak veya kontrol altina almak
igin en sik dile getirilen ¢oziim 6nerilerinden birisi koruyucu saghk hizmet sunumuna agirhk verilmesidir. Bu makalede yash niifusun sayisal artiginin gergekten saglhk
harcamalarinda artisa yol agip agmadigi ve koruyucu hizmet sunumunun neden saglik harcamalarini azaltici degil de tam tersine arttirici etkisinin oldugu konulari
tartigtlmigtir.

Yashlik, Koruyucu hizmetler, Saglik harcamalar:

Abstract

Keywords

Life expectancy at birth is increasing globally due to rapid developments in medicine and health services. As a consequence of this increase geriatric age group is growing and disease profiles
are changing. Health care expenditures are also increasing rapidly parallel to these demographic and epidemiologic transformations. Increase of health care expenditures per capita is higher
than the increase of GDP per capita in most countries and all decision-makers are struggling to control the increase. Focusing on preventive health services is among the most favorite solutions
for controlling the health care expenditures. In this review article the influence of the increase of geriatric age group and the role of preventive health services to reduce health care expenditures
are discussed.

Aged-population, Preventive healthcare, Healtcare expenditures
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Giris

Tipta ve saglik hizmetleri sunumundaki gelismeler saye-
sinde Ozellikle bulasici hastaliklarla miicadelede 6nemli
basarilar elde edilmis, pek ¢ok erken 6liim 6nlenebilmis
ve dogumda yasam beklentisi tiim diinyada 6nemli sekil-
de yiikselmistir. Diinya Saglik Orgiitii istatistiklerine gore
kadin ve erkekler i¢in 2000 yilinda ortalama olarak 66.5
yil olan dogumda yasam beklentisi, kiiresel diizeyde top-
lam 5.5 y1l artarak 2016'da 72.0 y1l olmustur. Saglikli yasam
beklentisi de (HALE) benzer sekilde artmis ve 58.5den
63.3% yiikselmistir. Her iki gosterge de kadinlarda erkek-
lere gore daha yiiksek degere sahiptir.!

Ortaya ¢ikan demografik degisim dogal olarak yeni saglik
sorunlarina, hastalik profillerinde farklilasmalara yani epi-
demiyolojik degisimlere yol agmaktadir. Bu demografik ve
epidemiyolojik degisimler halk saglig1 agisindan iki 6nemli
ezberin tartigmaya agilmasini saglamistir. Bunlardan birisi
“yashi ntifusun artigina bagli olarak saglik harcamalarinin
hizla artacagr’, digeri ise “koruyucu saglk hizmetlerine

agirlik verilerek saglik harcamalarinin azaltilabilecegi
seklindeki ezberlerdir.

Yash niifusun artisi ile saglik

harcamalari1 hizla artacak mi?
Ozellikle gelismis iilkelerde saglik harcamalarinin artis
hiz1 uzunca bir zamandir gayri safi milli hasila artig hi-
zindan daha yiiksek seyretmektedir ve yakin bir gelecekte
saglik sistemlerinin finansmani konusunda yasanacak cid-
di krizlerin habercisi niteligindedir. Saglik harcamalarin-
daki artiglar teorik olarak ti¢ nedenden kaynaklanmakta-
dir. Bunlar, hizmet sunulmas: gereken niifustaki artiglar,
ayn1 hizmetlerin sunumundaki kalite ve maliyetlere bagl
fiyat artiglars, hizmet konusu olan hastalik ve saglik sorun-
larindaki degisimlere bagl artislardir. Bu ii¢ etkenden her-
hangi birisi ya da birkaginin etkisi sonucu saglik harcamasi

artig1 olmaktadir.

Artislarin kaynaginin saptanmasi alinacak 6nlemler ve be-

lirlenecek politikalar agisindan 6nemlidir. Ornegin, eger

artiglar agirlikli olarak demografik degisimlerden kaynak-
laniyor ise politikalarin yash niifusa hizmet sunumu ve
kronik hastalik yonetimi konularina yogunlagmas: gereke-
cektir. Eger artislarin kaynagi oncelikle kullanilan teknolo-
jinin ve sunulan hizmet tiiriiniin niteligi ise bunlarin daha
maliyet-etkin kullanimina odaklanmak 6nem tagiyacaktir.
Yok eger artisin nedeni hastaliklarin, saglik sorunlarinin
nitelik ve miktarindaki degisimler ise o zaman da bunlarin
denetim altina alinmasi i¢in koruyucu 6nlemlere agirlik
vermek on planda olacaktir. Saglik harcamalarinda etkisi
olan degiskenlerin fazlali1 ve bazi degiskenlerden kay-
naklanan karistiricilik nedeniyle ayrintili analizlerin yapil-
masi zor oldugundan genellikle kolayci yol tercih edilmek-
te ve yashi niifusun artisinin saglik harcamalarini artiracagy

Kklisesi sik olarak tekrarlanmaktadir.

Yapilan c¢aligmalara gore bebeklik déneminde ¢ok fazla
olan saglik harcamalar1 ¢ocuklar ve gengler icin azalmak-
ta, yetiskin yaslarda artmaya baslamakta, 6zellikle 50 yasin
tizerinde katlanarak artmaktadir.? Yash insanlarin yillik
saglik harcamasinin adolesan donem genglerine kiyasla

4-5 kat daha fazla oldugu hesaplanmaktadir.’

Yaslilik déneminde de yasin artisi ile harcamalarin artis:
arasinda da dogrusal bir iliski bulunmaktadir. Bazi hesap-
lamalara gore 85 yas tizeri kisilerin saglik harcamasi 65-74
yastakilerin yaklasik ti¢ kati, 75-84 yas grubundakileri ise
yaklasik iki kat1 daha fazladir.* Yasam boyu saglik harca-
mas1 yoniinden kadinlarla erkekler arasinda da farklilik
bulunmaktadir. Yapilan bir ¢caligmada kadinlar i¢in yagam
boyu saglik harcamasi erkeklerin %34’ kadar daha yiik-
sek bulunmustur. Bu farkin bir kismi (%401) kadinlarin
erkeklerden daha uzun yagamasina bagli olmakla birlikte
yaridan daha fazlasinin kadinlarin daha fazla harcamaya

neden olmasina bagl oldugu anlagilmaktadir.®

ABDde yapilan bir caligmada 6zellikle hastane ve hekim
kaynakli akut bakim harcamalarinin 6liim yasinin artmasi
ile birlikte azalma gosterdigi, uzun dénem bakim harca-

malarinin ise tam tersine hizli bir artig gosterdigi goriil-
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mistir.®

Isvigrede yapilan bir ¢aligmada toplumun yaglanmasinin
yullik saglik harcamalarinda sadece % 0.5’lik bir artiga ne-
den oldugu saptanmustir.” Kanadada yapilan bir ¢alismada
ise saglik harcamalarindaki artista, tibbi teknolojilerdeki
degisim ve kisi basina diisen gelir artisinin yash niifus arti-

sindan daha 6nemli rolii oldugu anlagilmigtir.®

Avusturalyada yapilan bir ¢alismada yash niifustaki har-
cama artisinin agirlikli olarak sunulan hizmetin kalitesi
ve miktar1 ile yani hizmetlerin sunum cephesi ile iliskili
oldugu, yasli niifus artisinin veya hastalik tiirlerindeki de-
gisimin roliniin daha geri planda oldugu sonucuna varil-

migtir.’

Bu sonuglardan da anlasilacag: gibi yapilan tiim aras-
tirmalar dogumda yasam beklentisinin artis ile birlikte
saglik harcamalarinin arttigini gostermekle birlikte, bu
artisin toplumdaki yash sayisinin artmasindan mi, sunu-
lan hizmetlerin niteliginin degismesinden mi, yoksa ya-
pilan harcamalarin miktarindan mi1 kaynakladig: konusu
tartigmalidir. Ortaya ¢ikan karmagik sonuglar nedeniyle
yaslt niifus artisinin saglik harcamalarini arttiracags tezine
“Kandirmaca Teorisi” ad1 verilmistir. Kandirmaca teori-
sine gore harcamalarin artisinin nedeni gercekte “6lime
yakinlik” ile iligkilidir."® Yani harcama artis1 aslinda uzamis
yasam yillarindan degil, 6liimin hemen 6ncesinde ger-
ceklesen artiglardan kaynaklanmaktadir. Bagka bir deyisle,
harcamalardaki artiglar hastaliklardaki ve kullanilan tek-
nolojilerdeki degisimlerin yani sira, ama bunlardan daha
onemli olarak “6lime yakinlik” sirasinda olugmaktadir.
Bu durumu agikliga kavusturmak amaciyla yapilan cesitli
calismalarda mortalite nedenli harcamalar ile morbiditeye
bagli harcamalar birbirinden ayrilarak incelenmis ve ben-
zer sonuglar elde edilmistir.'"*? Yakin zamanda bu ¢eligki-
leri aydinlatmak amaciyla yapilan kapsamli bir ¢aligmada
hem dogum kohortlar1 hem de benzer yas gruplar1 arasin-
da karsilagtirmali analizler yapilmis ve yash niifustaki sag-

lik harcama artigini etkileyen en 6nemli degiskenin “6liime

yakinlik” oldugu sonucuna varilmistir.”

Ozet olarak yasli niifusun artst ile ortaya gikan saglik har-
camasi artiginin 6ncelikle 6litme yakinlikla iliskili oldugu
anlagilmaktadir. Baska bir deyisle, saglikli gecirilen yaslilik
doneminde saglik harcamalar1 artmamakta, sadece 6liime
yakinlik aninda artis gostermektedir ki bu her yas grubu
icin gecerli olan yasam siiresinden bagimsiz bir durum-

dur.'*

Bu yaklagim dikkate alindiginda, ileri yaslarda ortaya ¢i1-
kan ve 6nemli bir hastalik ytikii olugturan kronik/bulasici
olmayan hastaliklarin 6telenmesi ve 6liim yasina yakin bir
doneme sikistirilmasi halinde saglik harcamalarinin azal-
tilmasinin miimkiin olabilecegi gortinmektedir. Bu sayede
hem yaslilikta gecirilecek saglikli yasam yillarinin sayisi
artacak hem de saglik harcamalar: azaltilabilecektir. Bunu
basarmak i¢in de koruyucu ve gelistirici saglik hizmet su-
numuna agirlik verilmesi gerekmektedir. “Morbidite Si-
kistirma Hipotezi” ad1 verilen ve 1980de olusturulan bu
yaklasimin gegerliligine iliskin farkli goriisler olsa da halen

yaygin olarak kabul géren bir hipotezdir'>'6!7181

Koruyucu saglik hizmetleri sayesinde
saglik harcamalari azaltilabilir mi?

Kisi bagina saglik harcamasinin ¢ok yiiksek oldugu ABDde
saglik harcamalarinin nasil kontrol altina alinabilecegi ko-
nusu en azindan son 5 se¢im déneminde baskan adaylari-
nin &ncelikli konulari arasinda yer almistir. Ozellikle 2008
yilindaki se¢imlerde hem Demokrat Parti hem de Cum-
huriyet¢i Parti adaylarinin saglik harcamalarindaki artis:
kontrol altina almak amaciyla koruyucu saglik hizmetle-
rine agirlik vereceklerini vurgulamalari, “koruyucu sag-
lik hizmetleri sunumu sayesinde saglik harcamalarindaki
artig azaltilabilir mi” konusundaki eski tartigmay1 yeniden
glindeme getirmistir.2**

Koruyucu saglik hizmetleri sunumu sayesinde saglik
harcamalarinin artis1 onlenebilir mi ya da harcamalarin

kontrolii saglanabilir mi sorularina uzman olmayan kisiler
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tarafindan bir ¢irpida verilebilecek yanit “tabii ki evet” ola-
caktir. Ancak, konuya bilimsel yontemlerle yaklagildiginda
durumun hi¢ de 6yle olmadigy, koruyucu saglik hizmetle-
rinin bazi hallerde saglik harcamalarini azaltmak bir yana

ciddi artiglara bile neden olabildigi goriilmektedir.*

Insanlarin hastalanmasini énlemek amacini giiden koru-
yucu saglik hizmetlerinin kaliteli ve uzun yasam igin ge-
rekli olduguna kimsenin itirazi yoktur. Ancak, koruyucu
saglik hizmetleri sayesinde saglik harcamalarinin azalaca-
g1 yoniindeki ifadeler tartismalidir ve 1986 yilinda yazilan
bir kitabin konusu olan bu tartigmalarin hayli uzun bir
geemisi vardir.”® Ozellikle ¢ocukluk déneminde sunulan
koruyucu saglik hizmetlerinin tedaviden daha ucuz oldu-
gu ve yasam siiresine, kalitesine ¢ok katk: sagladig1 dog-
rudur. Ancak, bu sayede uzayan yagam siiresi sonucunda
yasl niifus artmakta ve bu niifusun saglik harcamalar
gindeme gelmektedir. Bu noktada yashilik donemindeki
koruyucu saglik hizmetlerinin saglik harcamalarini artti-

rip artirmayacagi sorusu 6nem kazanmaktadir.

Aslinda koruyucu saglik hizmetleri ile kastedilenler ¢ok
cesitlidir ve bunlara hangi agidan bakildigi 6nemlidir.
Koruyucu saglik hizmetlerinin bir kismi gereginden fazla
tan1 konulmasina neden olarak pek c¢ok kisinin gereksiz
yere ila¢ kullanmasina ya da miidahale gérmesine neden
olabilmektedir. Ustelik bazi koruyucu énlemlerin gergekte
ne kadar koruyucu oldugu konusu tartigmali olup, bazi-
larinin da 6rnegin hormon replasman terapisinde oldugu
gibi yeni sorunlara (meme kanserine) yol agmasi miimkiin

olabilmektedir.

Cok basit bir siniflama ile koruyucu saglik hizmetler pri-
mer, sekonder ve tersiyer koruma seklinde tige ayrilmak-
tadir. Primer koruma, hastalik etkeni ile karsilagmadan
once verilen saglik egitimi, bagisiklama gibi hizmetleri; se-
konder koruma, hastaliklarin erken déonemde saptanmasi
amactyla yapilan kanser ve bulagic1 hastalik taramalari gibi

erken tani hizmetlerini; tersiyer koruma ise, hastaliklar

ortaya ¢iktiktan sonra etkilerinden korunma amaciyla ve-
rilen tibbi ve sosyal rehabilitasyon hizmetlerini kapsamak-
tadir. Bunlarin disinda saglikli kisilerin yasam kalitesini ve
iyilik halini arttirma amagli, sigara-alkol birakma danis-
manligy, fiziksel aktivite, dengeli ve saglikli beslenme gibi
riskleri azaltici, “saglig1 gelistirici hizmetler” de bazi yazar-
lar tarafindan koruyucu hizmet grubuna sokulmaktadir.
Bu hizmetlerin bir kismi toplum igerisinde, giinliik yagam
aktiviteleri sirasinda sunulabilir iken bir kismi hastane or-

taminda, klinik kosullarda sunulmaktadir.

Koruyucu hizmetin tiirii ve sunuldugu yer ne olursa ol-
sun maliyet-azaltma, maliyet-etkinlik ve maliyet-fayda
analizleri yapildiktan sonra sunulmasi harcama kontrolii
agisindan Ozellikle 6nem tasimaktadir. Hizmetlerin de-
gerlendirilmesinde kisinin kazanacagi QALY cinsinden
bir yilin (QALY-kaliteye ayarlanmis yasam yil1) kaca mal
oldugunun hesaplanmasi 6nemlidir. Yaglhilik donemi ile
ilgili caligmalarda etkisi incelenen koruyucu hizmetler
genellikle kronik hastaliklara yonelik olarak hastane-kli-
nik kosullarinda sunulan koruyucu ve/ya gelistirici saglik
hizmetleridir. Ote yandan erken tan1 amacryla hastane or-
taminda sunulan pek ¢ok sekonder koruma yénteminin
maliyet-etkin olsalar bile maliyet-azaltici etkilerinin bu-

lunmadig bilinmektedir.*

Maliyet-azaltic1 ve maliyet-etkin kavramlar1 ¢cogu kez bir-
birinin yerine kullanilan ama birbirinden farkli anlamlar
tastyan kavramlardir. Cocukluk agilari gibi saglik harca-
malarinda belirgin sekilde azalma saglayan uygulamalar
maliyet-azaltici hizmetler olarak nitelendirilir. Eger su-
nulan bir hizmetin sonucunda saglanan yararlar yapilan
harcamalara kiyasla ¢ok fazla ise bu durumda da mali-
yet-etkinlikten soz edilir. Koruyucu hizmetleri ekonomik
acidan degerlendirirken bu iki kavrama gore incelemek ve
“artirrmli maliyet-etkinlik oran1” hesab1 yapmak gerekir.
Artirimli maliyet-etkinlik orani, dolar cinsinden artirimli
maliyetlerin, QALY cinsinden elde edilen artirimli faydaya

boliinmesi ile bulunur. Farkli goriiste olan saglik ekono-

173




Journal of BSHR 2019;3(3):170-175
HAYRAN. Koruyucu Hizmetler Ve Saghk Harcamalar

mistleri olsa da genel olarak kazanilan her QALY i¢in 50-
100 bin ABD dolarindan daha az bir maliyet hesaplanmast

iyi bir oran anlamina gelir.

Cohen ve Neumann tarafindan hazirlanan kapsamli bir
raporda, ABDde klinik ve hastanelerde yaygin olarak su-
nulan gesitli primer ve sekonder koruyucu saglik hizmetle-
rinin ekonomik degerlendirilmesinin yayinlandig1 500den
fazla makale incelenmis ve yaygin olarak kullanilmakta
olan koruyucu hizmetlerin ekonomik degerlendirilmesi
yapilmustir. Degerlendirme sonucunda “artirrmli mali-
yet-etkinlik oran1” yoniinden sadece iki tiir hizmetin mali-
yet-azaltic1 oldugu goriilmiistiir. Bunlar, ¢ocukluk dénemi
bagisiklama hizmetleri ile yetiskinlerde diisiik doz aspirin

danigsmanligt hizmetleridir.”

Ozellikle klinik, hastane ortaminda sunulan pek ¢ok koru-
yucu hizmetin saglik harcamalarini azaltmak bir yana ge-
reksiz harcamalara da neden oldugu anlagilmaktadir. An-
cak, bu sonuglara bakarak koruyucu hizmetleri geri plana
itmek dogru degildir. Konuya bu sekilde yaklasildiginda
tedavi amagli pek ¢ok uygulamanin da gereksiz harcama-

lara neden olmasi s6z konusudur.

Koruyucu hizmet karsit1 bir séyleme gore “herkes er ya da
gec Olecegine gore yasami uzatarak insani stiriindiirecek
hastaliklarla kars: karstya birakmanin anlami yoktur” Bu
yaklasim da dogru degildir. Ciinkii, koruyucu saglk hiz-
metinin anlami bir hastaligin yerine baska bir hastaligin
konulmasi, yani, bulasict hastaliklar yerine bulasici olma-
yan hastaliklarin, ya da metabolik hastaliklar yerine de-
jeneratif hastaliklarin konulmasi demek degildir. Amag,
hastalikl1 ve bagkalarina bagimli gecirilen yasam siiresinin
kisaltilmasi, saglikli yasam siiresinin uzatilmasi ve yagam

kalitesinin arttirilmasidir.2%’

Ozet olarak koruyucu saglik hizmetlerinin saglik harca-
malarini azaltmada roli olup olmadig1 konusunda yapi-
lan pek ¢ok ¢aligmanin sonucu bilinen ezberin tam tersini

gostermektedir. Koruyucu hizmetlere agirlik vermek sag-

lik harcamalarini kisa vadede azaltici bir etki gostermekle
birlikte yasam beklentisine olan katkisi nedeniyle uzun va-
dede daha fazla saglik harcamasina yol agmaktadir. Ancak,
koruyucu saglik hizmetleri sayesinde insanlar daha saglik-
I yasamakta, yasam kaliteleri daha iyi olmakta ve bunun
maliyeti de diigitk olmaktadir. Bu nedenle, toplum diize-
yinde yaygin bir bi¢imde koruyucu saglik hizmeti sunu-
muna harcamalar1 azaltma amaciyla degil toplumun daha
saglikli olmas1 amaciyla agirlik verilmelidir. Bu noktada iyi

olan seylerin pahali oldugu unutulmamalidir.

Bu tiir degerlendirmeler saglik politikalarini olugturur-
ken, incelerken ve 6ncelikleri saptarken gerekli olmakla
birlikte, saglik s6z konusu oldugunda verilen hizmetlerin
maliyetinin ne oldugunun bir 6nemi olmayacagi akilda tu-

tulmalidir.

Ote yandan, saglik harcamalarini inceleyen ve azaltma
yollarini arayan c¢aligmalarin ¢ogunlugunun hizmetlerin
arz yoniine odaklandig1 dikkati ¢ekmektedir. Oysa talep
yoniine odaklanmak belki de daha yararli olacaktir. Yani,
bireylerin kendi saglik sorunlari ve hastalik riskleri konu-
sunda sorumluluk tstlenmeleri, kronik hastaliklar1 i¢in
gelistirecekleri 6zyonetim becerileri ve sagliklarini koru-
ma konusundaki 6z-yeterlilik algilar1 gibi hizmet talebini
kontrol amagli eylemlere odaklanmak harcamalar1 en az
%20 oraninda ve daha etkili bir sekilde azaltabilecektir.?®
Bu sonuglar saghgin gelistirilmesi ve saglik egitimi prog-
ramlarinin 6nem ve gerekliligini bir kez daha ortaya koy-

maktadir.
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Ozet

Saglik bakim hizmeti ile iligkili enfeksiyonlar yenidogan yogun bakim iinitelerinde morbidite, mortalite ve maliyet artigina neden olmaktadirlar. Yenidoganlarin
daha gegirgen ve olgunlagmamis cilt ve mukozalari, bozuk konak savunma mekanizmalari, tedavi veya monitorizasyon amaciyla kullanilan invaziv islemler ve genis
spektrumlu antibiyotik kullanimi saglik hizmeti iligkili enfeksiyonlarin goriilmesine zemin hazirlamaktadirlar. Bu derleme ile yenidogan yogun bakim tnitelerinde siklikla
kargilagtigimiz saglik hizmeti iligkili enfeksiyonlardan korunma ve 6nlem stratejilerine rehberler dogrultusunda bakig sunmak istedim.

Anahtar  Yenidogan, yogun bakim tinitesi, saglik hizmeti iligkili enfeksiyon, korunma
Kelimeler

Abstract

Health care associated infections in the neonatal intensive care unit cause increased morbidity, mortality and increased cost. More permeable and immature skin and mucous membranes of
the newborns, impaired host defense mechanisms, invasive procedures used for treatment or monitarization, and the use of broad-spectrum antibiotics provide the basis for the presence of
health care associated infections. In this composition, I aimed to present an overview of prevention strategies from health care associated often encountered infections in the neonatal intensive
care units in line with guidelines.

Keywords  Neonatal, intensive care unit, healthcare associated infections, prevention
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Giris
Saglik Hizmeti Iligkili Enfeksiyon (SHIE), hastaya bir sag-
lik kurumunda bakim yada saglik hizmeti sunulmast sira-
sinda gelisen ve o kuruma bagvuru sirasinda var olmayan
ya da inkiibasyon déneminde olmayan enfeksiyonlardir.!
Yeni dogan bakimindaki ilerlemeler prematiir yeni dogan-
larin hayatta kalma sansini artirirken diger yandan da cid-
di bir problem olmaya devam eden SHIElarin da artmasi-
na neden olmaktadir. Saglik hizmeti iliskili enfeksiyonlar
yeni dogan yogun bakim iinite (YDYBU)’lerinde mortali-

te, morbidite ve tedavi maliyetini artiran sorunlardir.>?

Prematiirite saglik hizmeti iliskili enfeksiyonlar icin en
onemli risk faktoradir. Gelismemis immiin sistemleri,
daha ince ve gecirgen olan ciltleri, olgunlagmamis muko-
zalarinin yaninda altta yatan hastaliklar1 ve monitérizas-
yon nedeniyle uygulanan invaziv islemler SHiF'lar igin

risk faktorii olusturmaktadirlar.®

Saglik hizmeti iligkli enfeksiyonlar multifaktoriyeldir ve
onlemek igin ¢oklu miidahaleleri veya sinerjistik olarak
calisan bir dizi adimlar1 icermektedir. Bu adimlardan her-
hangi birinin eksik yapilmas: etkinligi azaltabilmektedir.®
Yenidoganlarda spesifik enfeksiyon kontrol ¢nlemlerini
destekleyen veriler eksik olmasina ragmen YDYBU’lerin-
de SHIF’lar1 6nlemek icin gelistirilmis stratejiler mevcut-

tur. 7-11

Perinatal bakim rehberi 2014’te yayinladig1 rehberde, en-
feksiyonlarin kontrolii ve 6nlenmesinde el hijyeni, ¢evre
temizlik ve dekontaminasyonu, titiz hasta bakim teknik-
leri, emzirmeyi tesvik etmek (kontrendikasyon yoksa), in-
vaziv iglem sayisini sinirlamak, ziyaretci sayisini smirlan-
dirmak, benzer patojenle kolonize infantlari kohortlamay1

Onermektedir."

Tim diinyada oldugu gibi iilkemizde de sorun olan ve
zaman zaman medyada da giindem konusu olan YDY-
BU’lerindeki SHiElar olduk¢a 6nem arz etmektedir. Giin-
cel bilgiler ve rehberler dogrultusunda YDYBU’lerinde

SHIiE’lardan korunmada nelere dikkat edilmesi gerektigi-
ne 151k tutmak amaglandi. Bununla birlikte oldukga hassas
olan yenidoganlarin her gegen giin karsilastiklar1 benzer-
siz sorunlar yeni ¢aligmalar ve 6nerileri beraberinde ihti-

yag haline getirmektedir.

El Hijyeni
Saglik hizmeti iliskili enfeksiyonlarin 6nlenmesinde en et-
kili metod el hijyenidir."” Normal insan derisi bakterilerle
kolonizedir. Viicudun farkli bolgelerinde aerobik bakteri
sayilar1 104-106 arasinda degismektedir." Saglik ¢alisanla-
rinin ellerindeki bakteri sayilar ise 3.9 x 104 ila 4.6 x 106
koloni olusturan birim / cm2 arasinda degismektedir.”* El-
lerimizde bulunan bakteriler gegici ve kalic1 olarak ikiye
ayrilmaktadir. Cildin yiizeysel katmanlarini kolonize eden
“gecici flora’, rutin el yikamasiyla uzaklagtirilmaya daha
uygundur. Gegici flora dogrudan hastayla veya cevresiyle
temas edilmesi durumunda saglik calisanlar: tarafindan
SHIF’larin tagmnmasindan sorumludur. “Kalici flora” ise
cildin daha derin tabakalarina yerlesir ve el yikamayla
uzaklagtirilmast zordur. Ayrica kalici floranin SHiF larla

iligkili olmasi daha az olasidir.'>®

El hijyeni uyumunun daha yitksek oldugu hastanelerde
kan dolagimi enfeksiyonlarinin daha az oldugu bildiril-
mektedir.”” El hijyenine uyumun artirilmas: adina saglik
calisanlarinin egitimi, performans geri bildirimleri, ha-
tirlatmalar, otomatik musluklarin kullanimi, alkol bazli
el dezenfektanlarinin kullanimi gibi ¢oklu ¢abalar gerek-
mektedir.”® Yapilan bir meta analiz ¢alismada egitim prog-
ramlari ve kalite gelistirme ekiplerinin el hijyenine uyumu

artirmada etkili olabilecegi bildirilmistir.”

Hastalik Kontrol Merkezi (CDC) Mayis 2009da el hijyeni
i¢in yeni konsensus onerileri yaymladi. Konsensus 6neri-
leri CDC/HICPAC derecelendirme sistemine gore katego-
rize edilmektedir (Tablo1). CDC/HICPAC saglik bakimin-
da el hijyenine kapsamli bir bakis sunmaktadir (Tablo2).”
Saglik calisanlarinin yani sira, ebeveynler de enfeksiyonun

bulagmasindan sorumlu olabileceginden YYBU'deki tiim
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ziyaretgiler / bakicilara el hijyeni egitimi verilmeli ve 6ne-

mi vurgulanmalidir.

Tablo 1. CDC/HICPAC Derecelendirme Sistemi'®

Kategori IA:

Uygulamanin siddetle tavsiye edildigi, iyi tasarlan-
mus deneysel, klinik veya epidemiyolojik ¢alisma-
lar tarafindan giiglii bir sekilde desteklenmektedir.

Kategori IB:

Uygulamanin siddetle tavsiye edildigi ve bazi
deneysel, klinik veya epidemiyolojik galigmalar
tarafindan ve giilii bir teorik gerekee ile destekle-
nir.

Kategori IC:

Federal ve / veya eyalet yonetmeligi veya stand-
ard1 tarafindan zorunlu kilinan uygulama igin
gereklidir.

Kategori II:

Uygulamanin 6nerildigi ve klinik veya epi-
demiyolojik ¢alismalar veya uzmanlar paneli
tarafindan teorik bir gerekge veya bir mutabakat
ile desteklenmektedir

Tablo 2. CDC/HICPAC El Hijyeni Onerileri®

1. El hijyeni endikasyonlar1

A

Elleri gozle goriliir kirlenme veya kan veya diger
viicut stvilariyla kirlendiginde veya tuvaletten
sonra su ve sabunla yikayin (II).

Potansiyel spor olugturucu patojenlere maru-
ziyetinden stiphelenildigi veya kanitlandig:
durumlarda, Clostridium difficile salginlar1 da
dahil olmak iizere, sabun ve su ile el ytkama tercih
edilir (IB).

Ellerde gozle goriilir kirlenme olmadiginda D
boliimiinde listelenen (a-f) klinik durumlarda
alkol bazli antiseptiklerle el ovalama tercih edilir
(IA). Alkol bazli el ovucu yoksa su ve sabunla eller
yikanir (IB).

El hijyeni yapin

. a. Hastaya dokunmadan 6nce ve sonra (IB);

. b. Ha sta i¢in bir invaziv cihazi kullanmadan
once (eldiven kullanilmis olsun ya da
olmasin) (IB);

. c. Viicut sivilar1 veya atiklari, mukoza
zarlari, saglam olmayan deri veya yara pan-
sumanlari ile temas ettikten sonra (IA);

. d. Ayni hastanin bakimu sirasinda kirlenmis
bir viicut bolgesinden bagka bir viicut
bolgesine gegerken (IB);

. e. Hastanin yakin ¢evresindeki cansiz
ylizeyler ve nesnelerle (tibbi ekipman dahil)
temastan sonra (IB);

. f. Steril (II) veya steril olmayan (IB) eldiven-
ler ¢ikartildiktan sonra.

flact kullanmadan veya yiyecek hazirlamadan
o6nce alkol bazl bir el ovucu kullanarak el hijyeni
yapin ya da sade veya antimikrobiyal sabun ve
suyla ellerinizi yikayin (IB).

F

Sabun ve alkol bazli el ovucular es zamanl kul-
lanilmamalidir (II).

2. El hijyeni ajanlarinin se¢imi

A

Saglik ¢alisanlarina diisiik irritasyon potansiyeline
sahip etkili el hijyeni {irtinleri saglamak (IB).

Saglik ¢alisanlarinin el hijyeni tirtinlerinin kab-
uliinii en tst seviyeye ¢ikarmak igin, géz 6niinde
bulundurulan tiim triinlerin cilt tolerans, hissi ve
kokusu ile ilgili girislerini talep etmek (IB).

El hijyeni iiriinlerini segerken;

o a. Elleri temizlemek i¢in kullanilan tiriinler, cilt
bakim iiriinleri ve kurumda kullanilan eldiven
tiirleri arasinda bilinen herhangi bir etkilesimi
belirlemek (II),

o b. Ureticilerden iiriin kontaminasyonu hakkin-
da bilgi talep etmek (IB),

o c. Dagiticilarin bakim noktasinda erisilebilir
oldugundan emin olun (IB),

« d. Dagiticilarin yeterli ve giivenilir bir sekilde
galigmasini ve iiriiniin uygun bir hacmini
sagladigindan emin olun (II),

« e. Alkol bazl el ovucularin dagitic1 firma
tarafindan yanict maddeler olarak onay-
landigindan emin olun (IC),

« f. Ellosyonlari, kremler veya alkol bazli el
ovucularinin, kurumda kullanilan antimikrobi-
yal sabunlarin etkileri konusunda iireticilerden
bilgi talep etmek ve degerlendirmek (IB),

o g. Etkinlik, cilt toleransi ve kabul edilebilir-
lik sartlarini kargilayan {irtinler igin maliyet
karsilagtirmalar1 yapilmalidir (II),

Kismen bog sabunluklara sabun (IA) veya alkol
bazli formiilasyonlar (II) eklemeyin. Sabunluk-
lar tekrar kullaniliyorsa, temizlik igin 6nerilen
prosediirleri uygulayn.

3. Eldiven kul

lanim1

A

Eldivenlerin kullanilmas, el yikama veya el ovala-
ma ile yapilan el hijyeninin yerini alamaz (IB),

Kan veya diger olasi enfeksiy6z maddelerle, mu-
kozal membranlarla veya saglam olmayan deri ile
temasin olabilecegi durumlarda eldiven giyin (IC),

Bir hastaya bakim yaptiktan sonra eldivenleri
¢ikarin. Birden fazla hastanin bakimu igin ayni
eldivenleri kullanmayin (IB),

Eldiven giyerken, ayn1 hastada veya gevresinde
kirlenmis bir viicut bolgesinden bagka bir viicut
bolgesine (saglam olmayan deri, mukoza veya tib-
bi cihaz dahil) taginirken, hasta bakimi sirasinda
eldivenleri degistirin veya ¢ikartin (II).

4. El hijyeninin diger yonleri

Hastalarla dogrudan temas halinde suni tirnaklar

A veya uzaticilar kullanmayin (IA),
Dogal tirnaklari kisa tutun (tirnak uglar: yaklagik
B 0.5 cm uzunlugunda veya yaklagik 1/4 ingten az)

(10).
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Anne Siitii Tablo 3. intravaskiiler Kateter iligkili Enfeksiyonlarin Onlenmesi28
Cesitli calismalarda anne siitii ile beslenmenin preterm ve 1. Egitim ve 6gretim
(;Ok du§uk dogum aglrhkh bebeklerde sepsis ve nekrotizan « Saglik personelini intravaskiiler kateterlerin yerlestirilmesi, kullanimi ve
. . o bakimi konusunda uygun enfeksiyon kontrol 6nlemleri agisindan egitin.
enterokolit oranlarini azaltt1g1 goster 111'1’1151:11'.21'23 Yasamin « Intravaskiiler kateterlerin yerlestirilmesinde ve bakiminda yer alan tiim
. e . personelin rehberlere uyumluluklarini ve bilgi diizeylerini diizenli olarak
2 ile 3. giinii igerisinde yapilan erken enteral beslenme veniden gozden gecirin.

o Merkezi intravaskiiler kateterlerin yerlestirilmesi ve bakimu igin yeterlilik
gosteren sadece egitimli personel belirleyin.

diigiik SHIElarla da iliskilidir.* Ayrica anne siitii diger

formula mamalara gére daha iyi tolere edilmekte ve tam 2. Katater yerlegtirilmesi ve kullanim siiresi

enteral beslenmeye ge(;ilmesiyle santral kateter ihtiyaam « Santral venéz kateter yerlestirmenin risklerini ve faydalarini 6nceden
25 belirleyin.

da azaltmaktadur. « Giinliik olarak kateterin gerekliligini degerlendirin.

« Gerekli olmayan katateri hemen gikarin.
« Kateterle iliskili kan dolagimi enfeksiyonu belirtileri varsa, alt ekstrem-

Anne siitiiniin mucizevi yaninin d1§1nda YDYBUlerinde itelerde vaskiiler yetmezlik bulgusu veya tromboz varsa umbilikal arter
kateterlerini ¢ikarin ve degistirmeyin. Optimal olarak umblikal kateterler

stit pompalari, siit biriktirme kaplar1 gibi ekipmanlarin >5 giin yerinde birakilmamalidur.

. « Kateterle iliskili kan dolagim1 enfeksiyonu belirtileri veya tromboz bul-
payla§1m1 Yada kontamlnasyonu sonucu salglnlara neden gular1 varsa umblikal venoz kateterleri ¢ikarin ve degistirmeyin. Aseptik

. .. . . . teknige uyuldugu takdirde umblikal venoz kataterler 14 giine kadar

olabilecegini unutmamak gerekir. Yapilan bir ¢alismada e &
stit pompalarindan kaynakli yenidogan yogun bakim iini- 3. Katater yerlegtirilmesi
tesinde Acinetobacter baumanni salglnl bildirilmektedir.2¢ « El hijyeni katater alaninin palpasyonundan énce ve sonra, kataterin yer-

lestirilmesi, degisiminden ve pansumanindan énce ve sonra yapilmalidir.
« Intravaskiiler kataterlerin yerlestirilmesinde ve bakiminda aseptik teknik
korunmalidur.

Santral Kateter Bakimu « Bone, maske, steril 6nliik, steril eldiven ve steril bityiik bir 6rtii kullanimi

Santral kateterler hasta veya QOk du§uk dogum ag1r11kl1 be- da dahil olmak tizere maksimum steril bariyer 6nlemleri santral venoz
kateterin yerlestirilmesi igin gereklidir.

beklerde 31k11kla kullan11maktad1r. Uzun siireli nutrisyon « Periferik arter kateter yerlestirilmesi sirasinda en az bir bone, maske,
steril eldiven ve kiigiik steril delikli 6rtii kullanilmalidir.

ihtiyaci olan ve medikal tedavi i¢in ayrica kan 6rnekleme- « Uygulama bolgesini povidon iyodin / klorheksidin igeren antiseptik bir

. . . . solusyon ile hazirlayin (2 aydan kiigiik bebeklerde klorheksidin giivenli
leri ve diizenli kan basinci takibi amaciyla da kullanimlar: kullanim ile ilgili Sneri olmayabilir).

« Kateter bélgesinin pansumant igin steril gazli bez veya steril, seffaf, yar1
gegirgen sargi kullanin.

« Antimikrobiyal direng ve mantar enfeksiyonlarinin olugmasina neden
olmasindan dolay: kateter yerlesim bolgelerinde topikal antibiyotik
merhem veya kremler kullanmayin.

« Katater iligkili kan dolagimi enfeksiyonu veya katater kolonizasyonunu

Santral kateterler cildin koruyucu bar iyer ini bozarak ve 6nlemek igin katater kullanimi sirasinda yada uygulamadan énce rutin

olarak sistemik antimikrobiyal profilaksi uygulamayin (IB).

kolayliklar saglamaktadir. Kateter kaynakli kan dolagimi
enfeksiyonlari, YDYBU’lerinde en yaygin SHIE lardr.?

bir¢cok mikroorganizmanin biyofilm tabakasi olusturmasi-
4. Pansuman

na neden olarak infeksiyon riskini artirirlar.”” Ulusal Saglik — —
« Pansumani degistirirken steril eldiven kullanin.

Stirveyans Agrna gore kateter iligkili kan dolagimi enfek- » Pansuman nemli,

5. Katater Bakim1

siyonu, kateter takildiktan en az 2 giin sonra yada kateter

. . « Hastanin takibi i¢in gerekli minimum port veya liimen sayisini kullanin.

q1kar11d1ktan 2 glin sonraya kadar or taya glkan ve kan kiil- « Katater veya katater Eélgesini suyla temastan lZac;mm. i

« Erisim portunu uygun bir antiseptik (klorheksidin, povidon iyot, iyodo-
for veya% 70 alkol) ile yikayarak kirlenme riskini en aza indirin ve porta

na atfedilmedigi enfeksiyonlardlr_ZS sadece steril cihazlarla erigim saglayin.

« Infiizyonun 24 saati i¢inde kan, kan iiriinleri veya yag emiilsiyonlar:
(amino asitler ve glikoz ile kombine veya ayr1 ayr1 infiizyon) igin kul-
lanilan seti degistirin.

tiirii pozitifliginin viicudun bagka bir yerindeki enfeksiyo-

Santral kateter iliskili enfeksiyonlarin onlenmesinde ce-

sitli “bundle” uygulamalar1 6nerilmektedir (Tablo 3).¥ Bu
o Flukonazol profilaksisi
“bundle” uygulamalarinda siireklilik saglandiginda ve uy-
o R o ) Kandida tiirleri yenidogan bebeklerin %60’ min deri ve
gun egitimler verildiginde santral kateter iliskili enfeksi-
L mukozalarinda kolonizedir. Bu kolonizasyon risk faktor-
yonlarda azalma kaydedilmistir.”
leri olan bebeklerde hizla invaziv enfeksiyona ilerleyebi-
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lir?**" Prematiirite, diisiik dogum agirligi, sefalosporin
grubu antibiyotiklerin kullanimi, 2'den fazla antibiyotik
kullanimi, H2 bloker kullanimi, gastrointestinal cerra-
hi, >5 giin parenteral niitrisyon kullanimi, > 7 giin lipit
emiilsiyonlarin kullanimi, enteral beslenmenin olmamasi
ve santral kateter kullaniminin artmis invaziv kandidiazis

riski ile iliskili oldugu gosterilmistir.*

Profilaktik antifungal kullanimmnin cilt, gastrointestinal
ve solunum yollarindaki kandida kolonizasyonunu azalt-
t1g1 ve yliksek riskli preterm bebeklerde invaziv kandida
enfeksiyonunu 6nledigi gosterilmistir.***? Haftada iki kez
3 mg/ kg intravenoz flukonazol profilaksisi dogum agirlig
<1000 g veya gestasyonel yasi < 27 hafta olan prematiire
bebekler i¢in dogumdan sonraki 2 giin i¢cinde baglanarak
santral ve periferik kateter ihtiyaci olmayana kadar devam
etmesi Onerilmektedir.*® Ayni zamanda profilakside oral

nistatin kullaniminin da etkili oldugu gésterilmistir.*®

1997'den beri ABDde YDYBU’lerinde invaziv kandidiazis
vakalarinin azaldig: bildirilmektedir. Bunun da muhtemel
nedenleri arasinda flukonazoliin antifungal profilakside
kullanmi ve genis spektrumlu antibakteriyel ilaglarin kul-
laniminin azalmas: olarak gosterilmistir.’4 1997-2010 yil-
lar1 arasinda 709.325 bebekte yapilan bir ¢calismada dogum
agirligr 750-999 g olan bebeklerde yillik invaziv kandidi-
yazis insidansi, 1000 hasta basina 24.2'den 11.6’ya; dogum
agirligr <750 g olan bebeklerde ise 1000 hasta i¢in 82.7den
23.8%e digmiistiir. Caliymada ¢ok diisitk dogum agirhikli
bebeklerde yillar iginde flukonazol profilaksi kullanimi-
nin arttigi ve genis spektrumlu antibiyotik kullaniminin

azaldig: bildirilmektedir.**

Yakin zamanda yapilmis randomize kontrollii bir ¢alisma-
da flukonazol profilaksisi alan dogum agirlig1 <750 g olan
bebeklerde plasebo grubuna gore daha az siklikta invaziv
kandidiazis tespit edilmesine ragmen invaziv kandidiazis,
olim veya norogelisimsel bozukluk oranlarinda fark ol-

madigr gosterilmistir.®

Ventilator iligkili Pnémoni

CDC ve HICPAC 2003 yilinda saglik bakim iligkili pno-
monileri 6nlemek i¢in bir rehber yayinladi. Bu rehberdeki
éneriler YDYBU’indeki mekanik ventilasyondaki hastala-
ra spesifik olmayip tiim hasta populasyonunu kapsamak-
tadir. CDC onerilerinde yer alan genel basliklar asagida
yer almaktadur:*
1. Personel egitimi ve enfeksiyon dénlenmesine katilim:

Saglik caliganlarini, sorumluluk diizeylerine gore
saglik hizmeti ile iligkili bakteriyel pnomoniyi 6nleme
ve enfeksiyon kontrolil prosediirleri konusunda egit-
mek ve performans iyilestirici teknikler kullanarak
uygulanmalarini saglamak (IA).
Enfeksiyon ve mikrobiyolojik siirveyans: Yogun ba-
kim iinitesindeki hastalarda ventilator iliskili pno-
moni stirveyanst egilimleri, salginlar1 veya diger
enfeksiyon kontrol problemlerini belirlemek i¢in ya-
pilmalidir. Spesifik klinik, epidemiyolojik veya enfek-
siyon kontrol hedeflerinin yoklugunda, hastalardan
veya hastalara ait ekipmanlardan rutin kiltiir almayin
(1I).
Mikroorganizmalarin gecisinin 6nlenmesi: Ekipman
ve cihazlarin bakimi ve uygun sterilizasyon ve ya de-
zenfeksiyonu yapilmalidir. Kisiden kisiye bakteri ge-
¢isinin 6nlenmesi i¢in standart 6nlemler ( el hijyeni,
eldiven, onliik) alinmali, aseptik kosullarda trakeos-
tomi bakimi saglanmalidir (IA).
Risk faktorlerinin diizenlenmesi: Miimkiin oldugun-
ca kisa siirede hastanin endotrakeal, trakeostomi ve
enteral tiipleri uzaklagtirilmalidir (IB). Kontrendi-
kasyon yoksa mekanik ventilasyonlu hastalarin ya-
tak bas1 30-45 derecelik agida tutulmalidir (II). Agiz
bakimi yapilmalidir (IT).

Kateter iligkili kan dolagimi 6nleme demetlerine benzer
sekilde ventilator iligkili pnémoni 6nleme “bundle”lari,
erigskin yogun bakim iinitelerinde basari ile kullanilmis-
tir, ancak bu onlemlerin bir¢ogu yeni dogan yogun bakim
tinitelerinde uygulanamamaktadir.’® Kesin veya muhtemel

yarar1 olan 6nlemler arasinda; el hijyeni, viicut sekresyon-
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larryla temas durumunda eldiven kullanilmasi, ventilas-
yon giinlinii en aza indirmek, planlanmamis extiibasyonu
onlemek veya re-entiibasyondan kaginmak, orofarenks
sekresyonlar1 aspire etmek, gastrik distanyonu onlemek,
ventilator devresini sadece gozle goriiliir kirlenme oldu-
gunda yada arizalandiginda degistirmek, kondansatori
ventilatér devresinden sik sik ¢ikarmak yer almaktadir.
Antiseptik veya kolostrum ile agiz bakimi, yatak baginin
ylikseltilmesi ve kapali devre aspirasyonu ise yararlarinin
acik olmayan Oneriler arasinda yer almaktadir.”® Yeni do-
gan yogun bakim iinitelerinde ventilator iliskili pnémoni
oranlarinin azaltilmasinda enfeksiyon kontrol énlemleri-

nin etkisini gosteren az sayida ¢aligma vardir.’**

Antibiyotik yonetimi
Yenidogan yogun bakim iinitelerinde ampirik antibiyo-
tik kullanimi yaygindir. Preterm bebeklerde uzun siireli
ampirik antibiyotik tedavisi artmis ge¢ baslangicli sepsis,
nekrotizan enterekolit ve 6liim oranlari ile iligkili bulun-
mugstur.***® Perinatal ve erken ampirik antibiyotik kulla-
nimi, yenidoganin gelisen mikrobiyomunda daha disiik
bakteriyel cesitlilige ve potansiyel patojenik Enterobacte-
riaceae’lar ile artmis kolonizasyona neden oldugu goste-
rilmistir.*** Ayrica yaygin antibiyotik kullanimi, 6zellikle
genis spektrumlu sefalosporinler kandidalarin kolonizas-
yonunu ve invazyonunu da artirmaktadir.*® Amerika En-
feksiyon Hastaliklar1 Dernegi antimikrobiyal direnci azalt-
mak icin “Antimikrobiyal Yonetim” rehberi yayinladi. Bu
rehberde antimikrobiyal direncin kontroliinii saglamak

adna cesitli 6neriler yer almaktadir (Tablo 4).*

Tablo 4: Antimikrobiyal Yonetim Onerileri*

1. Antimikrobiyal kullanimin denetlenmesi ve geri bildirimin
saglanmasi (IA)

. Segili antimikrobiyal ajanlar i¢in sinirlamalar getirmek (IB).

3. Antimikrobiyal kullanimi ve direng gelisimi hakkinda egitim
vermek (IB).

. Klinik olarak rehberler olusturmak (IB)

5. Antibiyotik order formlar: olusturmak (IB)

. Antimikrobiyal kullanan hastalar1 de-eskalasyon yoniiyle
degerlendirmek (IB).

. Bireysel 6zelliklere gore antibiyotik dozunu diizenlemek (kilo,
bobrek fonksiyonlary, ilag-ilag etkilesimleri gibi) (IB)

. Uygun zamanda parenteral formdan oral forma ge¢gmek (IB)

Diger Uygulamalar
Yeni dogan bebeklerin 6zellikle prematiirelerin cildi ko-
laylikla hasarlanabilir ve kan dolasimi enfeksiyonlari icin
giris kapisi olabilir. Bitkisel yaglar ve topikal yumusatici-
larin cilt biitéinligtint ve bariyer fonksiyonunu saglayarak
invaziv enfeksiyonlar: 6nledigi kabul edilmektedir. Ug bin
seksen dokuz bebek iceren ve 18 primer yayinin degerlen-
dirildigi bir meta analiz ¢alismada, yumusatic1 kremlerin
kullaniminin, prematiire bebeklerde invaziv enfeksiyonu

veya 6lumi 6nlemedigi tespit edilmistir.*’

Bebek kuvozlerinin temizligi gtinliik olarak igi ve dist 50
ppm veya %70 isopropil alkol ile 1slatilmis yumusak bir
bezle yapilmalidir. Kuvoziin ici ve dist her giin temizlen-
melidir. Temizlik sirasinda bebek kuvézden gegici olarak
disar1 aliir, kuvozden cikartilamadigr durumlarda ise
kuvoz havalandirilmasi saglanarak temizligi yapilabilir.
Kuvoz temizliginde fenol tiirevi ve diger kimyasal germi-
sidler toksikasyon nedeniyle kullanilmaz. Uzun siire yatan
bebek kuvozi en az haftada bir dezenfekte edilmelidir.
Dezenfeksiyon islemi esnasinda bebek kuvozden ¢ikarilir
ve YDYBU’lerinde temizlik icin ayrilmis ayr1 bir alanda
yapilmalidir. Haftalik temizlik icin 50 ppm sodyum hipok-
lorit kullanilir. Kuv6ziin ayrilabilen tim pargalar: sokiiliip,
tek tek dezenfekte edilir, kurulanir ve yerlestirilir. Kuvoz
havalandirildiktan sonra yerine yerlestirilip, 1sitildiktan

sonra bebek konulur.*®

Sonug
Yeni dogan yogun bakim {initelerinde SHIE’lar sorun
olmaya devam etmektedir. Ayrica direngli mikroorga-
nizmalarla gelisen enfeksiyonlar da bu sorunla miicadele
etmemizi karmagik hale getirmektedir. SHiE'lar1 6énlen-
mesi i¢in gesitli stratejiler gelistirilmis olmasina ragmen
bir ekip halinde ¢alisildig: takdirde basarili olunmaktadir.
Gelisen teknolojik ilerlemenin yaninda el hijyeni gibi basit
onleyici tedbirler, yenidogan yogun bakim iinitesi perso-
nelinin davranis degisiklikleri, stirekli egitim verilmesi ve
enfeksiyon kontrol énlemlerine siki bir sekilde baglilikla

cok sey basarilabilir.
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Abstract
Objective  The most important factor affecting the long-term success of implant supported systems is biomechanics after prosthesis delivery. The aim of this study was to investigate
the prosthetic restorations designed by using different substructure materials on the implants placed according to All-On-4 technique in atrophic mandible with different
stress analysis methods and compare the methods each other.
Materials and ~ For this purpose, a photo-elastic resin model, according to All-On-4 concept was prepared. After taking impression, fiber-reinforced resin, PEEK, zirconia and metal
Methods  substructures were manufactured with Cad/Cam. Photo elastic stress analysis was performed. On the other hand 3D virtual models of the same substructures were formed
with the stl data of the CAD. Then finite element stres analysis was applied at the same circumstances.
Results  In the photoelastic and finite element stres analysis, rigid substructures such as metal and zirconia showed lower stres values than elastic materials such as PEEK and fiber.
As a facility of the finite element analysis internal stresses of the substructures were evaluated. Lower stresses were observed in fiber and PEEK infrastructures with low
elastic modulus.

Conclusion  Increased modulus of elasticity of the infrastructure, reduced.stresses transmitted to the implants When the internal stresses of the materials were evaluated, lower stresses
were seen in infrastructures such as fiber and PEEK with low elastic modulus .Photoelastic and finite element stress analyzes gave similar stress results to the implant and
surrounding tissues. Therefore, the results supported each other.

Keywords ~ All-On-Four, Dental Implant, Stress Analysis, Substructures.
Ozet
Amag  Implant destekli sistemlerin protez tesliminden sonra uzun vadeli bagarisini etkileyen en énemli faktor biyomekaniktir. Bu calismanin amaci, atrofik mandibulada All-On-4 teknigine gore
yerlestirilen implantlarla farkli alt yapt materyalleri kullanilarak tasarlanan protez restorasyonlarini farkl stres analiz yontemleri ile incelemek ve yontemleri karsilastirmaktr.
Materyal ve  Bu amagla, All-On-4 konseptine gore foto-elastik bir rezin model hazirlands. Olgii alindiktan sonra, fiberle giiclendirilmis rezin, PEEK, zirkonya ve metal alt yapilar Cad / Cam ile iiretildi.
Metod  Foto elastik stres analizi yapilds. Ote yandan, ayni alt yapilarin 3 boyutlu sanal modelleri, CAD'in .st] verileriyle olusturuldu. Daha sonra ayn: kosullar altinda sonlu elemanlar stres analizi
uygulanmgtir.
Bulgular  Fotoelastik ve sonlu el lar stres analizinde metal ve zirkonya gibi sert alt yapilar PEEK ve fiber gibi elastik materyallere gore daha diigiik stres degerleri gostermistir. Sonlu elemanlar
analizi imkanlartyla alt yapilarin i¢ gerilmeleri degerlendirildi. Diigiik elastik modiillii fiber ve PEEK altyapilarinda diisiik gerilimler gozlendi.
Sonug  Altyapinin elastikiyet modiilii arttiginda implantlara iletilen stresler azalmaktadir. Malzemelerin i¢ gerilmeleri degerlendirildiginde, diisiik elastik modiillii, fiber ve PEEK gibi altyapilarda
diisiik gerilmeler goriilmektedir. Fotoelastik ve sonlu el lar stres analizleri implant ve cevre dokularda benzer stres sonuglart vermistir. Yani sonuglar birbirini desteklemistir.
Anahtar

Kelimeler

All-On-4, Alt Yap: Dental Implant, Stres Analizi
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INTRODUCTION
Dental implants are recognized as a breakthrough in func-
tional and aesthetic rehabilitation. Treatment of the eden-
tulous jaws with implants is often complicated by problems
such as poor bone quality in the posterior region, lack of
bone volume due to prolonged edentulism, and anatomical
limitations of the alveolar bone. In order to overcome such
restrictions, All-On-4 ‘technique has been developed. This
treatment technique includes a complete arc fixed prosthe-
sis supported by a total of 4 implants including 2 anteriors

and 2 posteriors in the lower jaw and upper jaw’.

Considering implant complications, the vast majority of
problems are related to implant science?. However, unlike
natural teeth, the biological aspects of implant dentistry
have relatively few complications. For example, the forma-
tion of a direct bone-implant contact is substantially bio-
logical. The latest reports show that the surgical phase of
the implants produces more than 95% successful contact,
regardless of the implant system used. Thus, the biological
aspect of implantology is highly predictable *.

The most important factor affecting the long-term success
of implant supported systems is biomechanics. Long-term
implant failures after prosthesis delivery are generally ba-

sed on biomechanical complications **.

The success of restorative materials depends on their re-
sistance to occlusal forces and their ability to successfully
support the remaining oral structure. Studies examining
the biomechanical behavior of oral structures require
complex simulations on the foundations of the stomatog-

nathic system®.

The aim of this study was to investigate stress distribution
of the prosthetic restorations designed by using different
substructure materials around the implants with different
stress analysis methods and compare the methods each
other. The hypothesis claimed in the study; elastic subst-

ructure materials such as PEEK and fiber are less likely to

transmit stress to surrounding tissues of the implants than

rigid substructures such as cr/co and zirconia.

Method
Study was carried out in Selguk University Faculty of Den-
tistry Research Center, Set Dental Laboratory (Kayseri,
Turkey) and Ay Tasarim ( Ankara, Turkey).

Photoelastic Stress Analysis
Placing the implants
A wax model in the form of the lower jaw arch was pre-
pared and took impression. Cold acrylic was poured into
the resulting negative space. In the acrylic model, four
implants (Nucleoss T6, {zmir - Tiirkiye) were placed in the
space prepared with the help of surgical guide (Fix-On-4)
(Figure 1). 30° angled multi-unit abutments screwed on
posterior implants and straight multi-unit abutment sc-

rewed on anterior implants.

Figure 1: Placing the implants according to Fix-On-4

protocol

Making photoelastic model
Impression was taken from the acrylic model with poly-
vinylsiloxane-based silicone impression material placing
the impression posts of the manufacturer. Then the imp-
ression posts were removed from the acrylic model and

placed in the impression with same position.

An epoxy resin and hardener (PL-2 ve PLH-2, Measure-

ments Group Inc., North Carolina) was used for the pho-
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toelastic analysis. They were weighed with 1: 1 proportion
according to manufacturer’s instructions. The oven was
heated to 52° C to reach sufficient viscosity. It was mixed
homogeneously with a glass rod. The mixture, which re-
ached 55° C at the start of polymerization, was poured.
Air bubbles were removed on the vibration device while
pouring to the impression thus a photoelastic model was

obtained (Figure 2).

Figure 2: Photoelastic model

Fabricating the prothesis
Obtained photoelastic model was transferred to compu-
ter with optical scanner (DOF Inc. Seoul, 04790 Korea)
by attaching multiunit CAD-CAM scanning parts in the
laboratory. Prothesis was designed with a design program
(Exocad GmbH Darmstadt Germany). With this design,
substructures from fiber reinforced resin (TRINIA Ar-
borway Boston, MA 02130 USA) , PEEK (JUVORA™,
Thornton Cleveleys, Lancashire, United Kingdom), zirco-
nia discs (Shenzhen Upcera Dental Co., ltd.Guangdong,
China) were grinded in the milling machine (vhf camfa-
cture AG, Ammerbuch, Germany). Cr-Co substructures
manufactured on laser sinter device (EOSINT M 270, Mu-

nih, Germany). Fabricated prothesis are shown at figure 3.

Figure 3: Fabricated substructures

Force loading in the polariscope
Photoelastic stress analysis was performed in Selcuk Uni-
versity Faculty of Dentistry Research Laboratory. Fol-
lowing the fabrication of the prostheses, the photoelastic
model was lubricated with machine oil to take images cle-
arly and the 250N force was applied to the central fossa
of the mandible right first molar tooth with the Universal

tester.

A polariscope was used to monitor the isochromatic frings
and a digital camera was connected to the polariscope to
photograph the load sequences. For each model loaded,
images were obtained when the tester reached 250 N. A
chart expressing quantitative properties of the colors for-

med were used to evaluate of stress levels.

In order to evaluate the models, a scheme including imp-
lant parts was prepared. In this diagram, the implant root
surface is divided into five sections and each section has a

separate number (Figure 4).

1 5

2 4

3

Figure 4: The diagram including implant parts
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Finite Elemental Stres Analysis
One model and 4 different substructure materials (Cr / Co,
zirconia, PEEK and fiber) was used in the study. Physical
properties of the materials used shown in the Table 1. 250
N vertical force to 1st molar tooth’s central fossa region
was applied and a total of 4 analyzes were performed in

three dimensional static linear form.

Intel Xeon ° R CPU with 3.30 GHz processor, 500gb Hard
disk, 14GB RAM and Windows 7 Ultimate Version Service
Pack 1 operating system computer, optical scanner (Acti-
vity 880 (smart optics Sensortechnik GmbH,Sinterstrasse
8, D-44795 Bochum, Germany) and 3D scanning (Rhino-
ceros 4.0 3670 Woodland Park Ave N, Seattle, WA 98103
USA), 3D modeling software (VRMesh Studio, Virtu-
alGrid Inc, Bellevue City, WA, USA) and analysis program
(Algor Fempro, ALGOR, Inc. 150 Beta Drive Pittsburgh,
PA 15238-2932 USA) were used to arrange of 3-D mesh
structure, make it more homogeneous, and create 3-D so-
lid model.

Table 1. Physical properties of the materials
Materials
Youn(gMI\;[:)d alus Poisson’s Ratio

Cortical bone 13700 0,30
Spongious bone 1370 0,30
oo o [ o
Zirconia 205000 0,30
Peek 4000 0,36
Cr/co 218000 0,33
Fiber ( Trinia ) 18800 0,22
Porcelain 82800 0,35

Properties of solid objects have been considered linear

elastic, homogeneous and isotropic in the program.

The models were converted into solid models in the form
of Bricks and Tetrahedra elements. In the Bricks and Tet-

rahedra solid modeling system, 8-nodes elements were

used as much as they could in the Fempro model. 7-nodes,
6-nodes, 5-nodes and 4-nodes elements were used when

8-nodes elements could not reach the required detail.

In this way, cortical bone, spongious bone, prosthetic
substructure parts and implants were transferred to the
model to reflect the true morphology. The models were
placed to the correct coordinates in 3-D in the Rhinoceros

software and the modeling process was completed.

The model is fixed at the bottom of the jawbone to have 0

movements per DOF (Degree of freedom).

As in the photoelastic analysis, 250 N vertical force was

applied from the central fossa of the right first molar tooth.

Results
Photoelastic Stress Analysis Results
The findings were interpreted on the color photographs
obtained by the photoelastic stress analysis method, the
findings of the photoelastic modeling method were com-
pared separately for each sample and the similarities and /

or differences between them were revealed.

Fringes that occur when 250 N force is applied from the
central fossa of the right 1st molar tooth extended as a
cantilever is shown in Figure 5. Stress lines were formed
around the implant closest to the point where the force
was applied, while there were no visible changes around

the other implants.

Figure 5: Izochromatic fringes
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The distribution of isochromatic fringe lines occurring
when loading from the central fossa of right 1st molar too-
th is examined, the stress values are as high to low;

Zone 5; fiber infrastructure (2 N)> PEEK infrastructure
(1.22 N)> zirconia infrastructure (1.08 N)> Cr / Co (O N).
Zone 4; fiber infrastructure (3.65 N)> PEEK infrastructure
(3 N)> zirconia infrastructure (2.65 N)> Cr / Co (2.35 N).
Zone 3; fiber infrastructure (4 N)> PEEK infrastructure
(3.1 N)> zirconia infrastructure (3 N)> Cr / Co ( 2.65 N).
Zones 2 and 1 stress values are higher than 4.15N in all
groups but high-low fiber infrastructure> PEEK infrastru-

cture> zirconia infrastructure> Cr / Co.

Finite Element Stress Analysis Results

Von Mises Stresses Around Implants
When the stresses around the implant were examined, all
models showed the highest values at the selected nodes
in zone 1 (1, 2, 4 and 3, respectively) closest to the for-
ce-applied region. Stress values were from high to low; fi-
ber (128.76 MPa)> PEEK (126.88 MPa)> zirconia (104.04
MPa)> Cr/ Co (103.37 MPa).

Stresses of Von Mises Around Abutments
When the stresses around the abutment were examined,
the highest values were observed at the selected nodes in
the zone 1 closest to the force applied region in all mo-
dels (1, 2, 4 and 3, respectively). Stress values from high
to low fiber (272.35 MPa)> PEEK (261.67 MPa)> zirconia
(216,80 MPa)> Cr/ Co (215,42 MPa) is in the form.

Von Mises Stresses in the substructures
In all substructures, stresses at the selected nodes were hi-
ghest in implant zone 2 (2, 1, 3 and 4, respectively). Stress
values are Cr / Co (543.98 Mpa)> zirconia (548.89 Mpa)>
PEEK (428.78 Mpa)> fiber (441,17 Mpa) respectively from
high to low ( Figure 6).

Compression stresses in cortical bone
In all models of cortical bone, the highest compression

stress values were seen around implant # 1 (1, 2, 4 and 3

respectively), while the stress values at the selected nodes
were high to low PEEK (-43.38 Mpa)> fiber (-41.37 Mpa)>
zirconia (-36.35 MPa)> Cr / Co (-36.22 MPa).

Von Mises Stresses

ddd

Cr/t

® Substructure

Figure 6: Comparison of von mises stresses in implants,

abutments and substructures

Tensile Stresses in Cortical Bone
The highest tensile stress values were observed around
implant number 2 (2, 1, 3 and 4 respectively) in all mo-
dels in cortical bone while the stress values at the selected
nodes were high to low fiber (15,31 Mpa) > PEEK (14,90
Mpa)> zirconia (14.35 MPa)> Cr / Co (14.27 MPa)

Compression stresses in spongious bone
In spongious bone, the highest compressive stress values
were seen around implant number 1 (1, 2, 3 and 4, res-
pectively) in all models, while the values seen at selected
nodes were quite similar to each other from high to low
PEEK (2.63 MPa)> fiber (2, 50 Mpa) zirconia (2.30 Mpa)>
Cr/ Co (2.29 Mpa).

Figure 7: A: Compression stresses on cortical bone PEEK subst-
ructures, B: Tensile stresses on cortical bone fiber substructures,
C: Compression stresses on spongious bone PEEK substructures,

D: Tensile stresses on spongious bone fiber substructures

187




Journal of BSHR 2019;3(3):183-191
CALISKAN, YONTEM, All-On-Four,Dental Implant,Stress Analysis,Substructures

Tensile Stresses in spongious Bone
The highest stress values were seen around implant # 1
(1, 2, 3 and 4, respectively) in all models in the spongious
bone, while the values seen at the selected nodes in the
models were high to low fiber (6.28 MPa)> zirconia (6.19
MPa). > Cr / Co (6.18 MPa)> PEEK (5.96 MPa).

Discusssion
The All-On-4 treatment concept has proven to be a suc-
cessful rehabilitation of edentulous jaws with high survi-
val rates since the beginning of the last century. However,
there is a seeking for the superstructure and continues to

develop new materials.

The use of dental implants in the rehabilitation of partial
and complete edentulous patients has a long history. Long-
term clinical success has been achieved, especially in fully
edentulous jaws, which largely eliminates the need for re-
movable dentures ®. Treatment of edentulous patients with
implant-supported fixed prostheses has been shown to
improve chewing function and strength as well as increase
self-confidence when compared to implant-tissue suppor-

ted removable overdentures 7.

However, there are some limitations in implant rehabili-
tation of edentulous jaws. Inadequate bone volume, poor
bone quality, and anatomical limitations of the alveolar
bone (such as the mental foramen and mandibular nerve)
are some of them. In order to overcome such problems,
Malé introduced the concept of ‘All-on-4 8. The All-On-4
treatment technique allows the construction of a fixed
full-arch prosthesis with 2 axially placed implants in the
anterior and 2 tilted posterior implants 30-45 ° just in front
of the mental foramen’. This facilitates the preservation of
important anatomical structures and patients can be reha-
bilitated quickly with early loading procedures . Studies
have reported a high success rate (92.2% - 100%) in imp-
lants supported by fixed full arch prostheses made with

this concept .

As accepted in many clinical studies, osseointegrated imp-
lants may fail mainly due to weakening or loss of bone
around the implant . Concentrated stress in the alveolar
crestal bone is thought to cause bone resorption leading
to aesthetic and functional defects'. The bone resorption
process mostly affects the implant neck region and begins
with an overload at the implant bone interface'. In view
of these complications, it is aimed to evaluate the effect of
various substructure materials on the stress distribution
around the implant with different stress analyzes and to
compare them with different studies in the literature in
order to obtain results in choosing suitable materials that
transmit stress to implant and surrounding tissues in full

jaw implant supported prosthesis.

Frocht' reported that photoelastic analysis is indicated in
cases where finite element analysis is not possible. Today,
advances in technology have changed this situation. The
results of the presented study are consistent with other aut-
hors on some technical limitations'®'. In addition to the
disadvantage of overlapping results in photoelastic stress
analysis, photoelasticity has no physical resolution to dis-
tinguish the stress gradient around the teeth and heteroge-
neous materials cannot be produced”. For this reason, we
aimed to increase accuracy by using two different stress

analysis methods

Stress analysis results cannot be compared numerically
with each other due to different model geometries and dif-
ferent boundary conditions?>. However, the results obtai-
ned can be compared in terms of the areas where stresses

occur and their intensity.

Duyck et al. showed that the highest streses value is around
closest implants to cantilever in any situation #. Also, stu-
dies have reported that marginal bone loss is often around
the implant closest to the cantilever**. This assessments
shows that high stress in the implant-supporting support
bone may have negative consequences at the marginal

bone level.
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Likewise in our study, it was observed that stresses inten-
sified around the implant and abutment closest to the mo-
lar tooth in the position of the cantilever where force was
applied in all models. According to the abutment material
used, when the stresses around the abutment and implant
were compared, the highest von mises stress values were
seen in the fiber infrastructure and the lowest von mises
stress values were observed in the Cr / Co substructure. So
the hypotesis that claimed in the present study is rejected.
Zaporolli et al., examined the stress distribution in fiber, ti-
tanium, Cr-Co infrastructures produced with CAD / CAM
and Cr-Co produced with conventional casting technique
and they reported that fiber reinforced resin infrastructure
had better stress distribution than other metals and less
stress transmission in the implant cervical region.? This
contradicts the results of the presented study; Zaporolli
applied 150 N force to be considerably lower than the for-
ce of 250 N applied in our study. It is stated in the literature
too that this force value for the first molar tooth is lower

than average”*. This difference may affect to the results.

The results of our study are consistent with many studies
that showed low-elasticity modulus materials to transmit

stresses to implants and surrounding bone more**2.

Lee et al. performed stress analysis on titanium, zirconia
and PEEK infrastructures on implants placed according to
All-On-4 technique. They reported the highest values in
tensile and compression stresses in the bone around the
implant in the PEEK substructure®. Von Mises stresses
within the substructures were less common in PEEK ma-
terial. In our study, stress transmission in PEEK material

was consistent with the study of Lee et al.

Akca et al. compared strain gauge stress analysis method
and finite element stress analysis methods. They obtained
similar stress values; however, it is emphasized that finite
element stress analysis method gives more accurate and

detailed results®.

Inan et al. stated that both finite element and photoelastic
stress analyzes provide information about stress distribu-
tion in the support bone, but finite element analysis pro-
vides more detailed information about the location, shape

and mathematical value of stress®.

In our study, it was seen that more accurate and realistic
models can be provided with finite element analysis when
compared with photoelastic analysis. Photoelastic stress
analysis method also provides the location and intensity of
stress concentrations, but with advanced computer prog-
rams, finite element analysis to determine the stress loca-
tions clearly and has the advantages of seeing these values
separately in implant, abutment, bone and substructures.

Forces applied only vertically in the present study diffe-
rently intraoral structures are subject of oblique and lateral
forces too 36. This is one of the limitation of this study.
Appliying this complex forces in the stress analysis could
make them more reliable. Also mandible is supported va-
rious muscles from different points. The model is fixed at
the bottom of the jawbone to have 0 movements per DOF
(Degree of freedom) in our study. These difference may ef-

fect the results.

Conclusions
Lower stress values were measured in rigid infrastructures
such as metal and zirconia in the implant and surroun-
ding tissues compared to elastic materials such as fiber and
Peek.

As the modulus of elasticity of the material used as the in-
frastructure increases, stresses transmitted to the implants

were reduced.
When the internal stresses of the materials were evaluated,
lower stresses were seen in infrastructures such as fiber

and PEEK with low elastic modulus.

As the elasticity modulus of the material used in the inf-
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rastructure increases, the stresses within the infrastructure
were increasing. It showed stresses remained more, inside
the rigid substructures and transmitted less to the implants

and surrounding tissues.

Photoelastic and finite element stress analyzes showed si-
milar stress results to the implant and surrounding tissues.

Therefore, the results supported each other.
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Abstract

Objective  To investigate of occupational burnout levels of in dental nurses who working in dental institutions.

Materials and 100 dental nurses working at various institutions and who agreed to participate this study were included. The questionnaire was used to determine the vocational burnout
Methods  levels of dental assistants. The questionnaires were sent by e-mail. All statistical analyses were performed using SPSS version 22.0.

Results ~ 75% of the individuals participating in the survey are female and 25% are male. Average age was 32 years-old, working time was average of 40 hours per week. It was
determined that 6.6% of the participants had 0-1 years, 40.8% 1-4 years, 26.3% 4-9 years 26.3% 9 and more years of professional experience. 40.8% of the dental nurses
observed burn out.

Conclusion  Dental nurses involved in this study constitute the occupational group at risk for burnout.

Keywords  Burnout, Chronic fatigue, Dental Nurse

Ozet

Amag  Dis hekimligi kurumlarinda ¢alisan dental hemsirelerin mesleki tiikenmislik seviyelerinin degerlendirilmesidir

Materyalve  Cesitli kurumlarda ¢alisan ve bu ¢alismaya katilmayt kabul eden 100 dental hemsire ¢alisma grubuna dahil edildi. Dental hemsirelerin mesleki tiikenmislik diizeylerini belirlemek igin anket
Metod  kullamlds. Anketler mail yoluyla uygulanarak degerlendirildi. Istatistiksel analizler SPSS version 22.0 programu ile yapilds.

Bulgular  Ankete katilanlarin % 75’ kadin,% 25’i erkektir. Ortalama yas 32, ¢alisma siiresi haftada ortalama 40 saat idi. Katilimcilarin %6.6’sinin 0-1 yil, %40.8'inin 1-4 y1l,% 26.3%5inin 4-9 yil ara-
sinda ve % 26.3%iniin 9 yildan fazla mesleki tecriibeye sahip oldugu belirlenmistir. Dental hemsgirelerin % 40.8'inde tiikenmislik gozlenmistir.

Sonug  Bu aragtirmaya konu olan dental hemsireler tiikenmiglik igin risk altinda olan meslek grubunu olusturmaktadir.

Anahtar

Kelimeler Dental Hemsire, Kronik yorgunluk, Tiikenmiglik
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INTRODUCTION
The concept of burnout is first described by the psychiat-
rist Freudenberg in 1974 as an occupational disease and fa-
iling, starting to wear out and exhaustion due to excessive

demand for energy, power or resources .

The most accepted definition of burnout was the defini-
tion of Christina Mashlach, who developed the Maslach
Burnout Inventory (MBI). This concept, which is very
common in inviduals who have to keep in contact with
people because of their profession, defines in three stages
as emotional exhaustion, depersonalization and low per-
sonal success feeling 2. Emotional exhaustion is often the
first finding of burnout. Individuals feel physically and
mentally exhausted, tired, and overwhelmed. In deperso-
nalization, the individual acts like an object to the person
who serves. The individual exhibits sloppy attitudes and
keeps one’s distance from colleagues. In the personal fe-
eling of low success, the person feels inadequate because
of comparing with colleagues and also feels as a mediocre

employee °.

Studies about the occupational burnout level of health staft
showed that the highest rates group is nursing*®. Nurses
encounter many stress factors in their professional lives
because they have to communicate with a lot of people,
are working on human health so their mistakes cannot be
easily countered. Nursing profession not has enough status
and prestige on the other hand the versatility of the job,
the uncertainty of the role, the conflicts and tensions with
the team members, obligation to work in chaotic environ-

ments are some of the problems of profession °.

In dentistry, the importance of dental nurses in team work
is quite high. For the success of clinical trials, as much as
the level of knowledge and skill of the people in the team;
they have to speak the same language with each other, and
they should be able to move in harmony with one anot-
her6. Dental nurses are individuals who have duties and

responsibilities in many different fields, from secretarial

to financial matters, from sterilization to surgical asis-
tants especially in countries where they are not recognized
a profession by legal regulation. In addition to being an
integral part of the dentist’s clinical program which has a
high-stress factor, the dental nurses also support patients
psychologically thus they help dentists’. Dental nurses
have been reported that they feel themselves worthless and
dissatisfied because of high responsibilities and the requi-

rement of working environment .

The purpose of this study was to investigate of occupatio-
nal burnout a level of dental nurses who working in dental

institutions.

Methods
The study was approved by the Ethics Review Board of the
Medical Faculty of Mersin University (Turkey-2018-174).
In the survey, 100 dental assistants between 20 and 60
years old, who served as dental assistant in the different

faculties of dentistry, were included on a voluntary basis.

The questionnaire was used to determine the vocational
burnout levels of dental assistants. The first part of the qu-
estionnaire consists of descriptive information including
professional experience periods of the nurses also it is the
participant approval part. In the second section, MBI whi-
ch consisting of 22 questions was used. The original MBI
has 7 options. This inventory has been adapted to Turkish
culture and used a questionnaire form with 5 options (0 =
Never, 1 = Very rare, 2 = Sometimes, 3 = Most of the time,
4 = Always)

The survey which including Turkish version of the MBI
was delivered by emails to dental nurses who work in the
dentistry faculty for determine the level of vocational bur-

nout.

For the emotional exhaustion (EE) at work subscale, low
was defined as 0-20, moderate as 21-30, and high as 31

and above. For the depersonalization (DP) subscale, low
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was defined as 0-5, moderate as 6-10, and high as 11 and
above. For personal accomplishment (PA), low was defi-
ned as 42 and above, moderate as 36-41 and high as 35 and
below. Since the 5 options subscale was used to interpret
the scores, the values were reduced by 2/7. A combination
of high scores on EE and DP, and a low score on PA, cor-

respond to a high level of burnout.

Data obtained from the questionnaires were statistically
evaluated using the Chi-square test in the Statistical Pa-
ckage for the Social Science 2.0 (SPSS 22.0) program. The
statistical significance level was accepted as p <0,05 in the

analyzes.

Results
75% of the individuals participating in the survey were fe-
male and 25% were male. Mean age was 32, working time
was 40 hours per week. It was determined that 6.6% of
the participants had 0-1 years, 40.8% 1-4 years, 26.3% 4-9
years 26.3% 9 and more years of professional experience.
40.8% of the dental nurses observed burnout. Additionally,
53.9% high level EE at work, 96.1% low PA and 69.7% high
level DP were observed in nurses. When the distribution
of MBI subscale scores according to the professional years
of nurses was examined, PA subscale score distributions
were found to be statistically significant. The highest EE,
PA and DP were observed in individuals with 1-4 profes-

sional years.

Statistically significant difference was not found between
the burnout status of participants and years of professional
experience (Table 1.). Burnout was significantly higher in
females than males. Also statistically significant difference
was found between + burnout and participant’s experi-

mental years (Table 2.).

Table 1. Comparison of participants the burnout status and
professional years

Burn out Status p
Total
- +
0-1 Count 2 3 5
year % 40,0% | 60,0%
b 1-4 Count 17 14 31
>
Té year % 54,8% | 452%
'% 4-9 Count 13 7 20 0.66
2]
S | year % 65,0% | 35,0%
~
Count 13 7 20
9<
65,0% | 35,0%
Count 45 31 76
Total
% 59,2% | 40,8%

Table 2. Comparison of participants the +burn out and gen-
der-professional years

+burnout |p
Female 28,6% <0.00
Gender
Male 16,7%
0-1 year 9,7%
Professional 1-4 year 22,6%
years 4-9 year 22,6%
9< 38% 0.011
Discussion

Nurses have various degrees of burnout depending on the
institutional, personal, and professional reasons for where
they work. Reasons which the necessity of communicating
with a large number of patients and / or healthy persons,
the encounter with death, the shift in physical and psycho-
social issues associated with it, the scarcity of wages and
the difficulties associated with career planning, the conflict
with colleagues make it easier for people working in this

field to show their burnout 8.

In the literature, it was found that nurses caring for the
more acute patients showed higher levels of burnout 9.
Cicchitti et al. showed that 50% of the nurses experienced
the highest rate of burnout, moderate depersonalization
and emotional exhaustion in half '°. The results of Deni-
zoglu et al. showed that 33.4% of the nurses had high EE
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and 80% had low PA 11. The data of recent study are in

parallel with similar researches.

When studies investigating the relationship between bur-
nout and professional experience are examined, it was seen
that as the professional experience increases, the burnout
rate decreases ”'2. According to the results of a meta-analy-
sis by Brewer and Shapard published in 2004, burnout is
more frequent and heavier between inexperienced peop-
le®.Also among nurses when experience increased, bur-
nout decreased. Because nurses should gain experience in
dealing with difficulties to see themselves more proficient-
ly and more successfully in the professional sense with
the increasing experience and the advancing age®®. In this
study, almost half of the dental nurses had less than 4 years

of professional experience and also under the age of *.

When the relationship between burnout and gender is exa-
mined, it can be generally concluded that burnout is seen
more in female than male *'°. Similar results were obta-
ined in this study, but the distribution of male and female

nurses included in the study was not equal.

Excessive working hours, increased workload, dissatisfac-
tion with working environment and co-workers are the fa-
ctors leading to burnout. All of these adversely affect daily
life and disrupt biological health.

Conclusions
Dental nurses constitute the occupational group at risk for
burnout. It is also important to have an individual relati-
onship with human health for the occupation in question,
as a mistake can lead to irreversible consequences. It is
possible to prevent the burnout syndrome in the individu-
als who work in this profession by recruiting new staft and
wages for the units where the workload and stress are more
frequent in order to overcome the possible causes of ex-
haustion and reorganizing the working hours and seizure
numbers. In addition, the conditions affecting burnout in

dental nurses should be evaluated in detail and supported

by new studies.
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Ozet

Insanlarin normal bagirsak florasinda bulunan Escherichia coli birgok doku ve organda enfeksiyona sebep olan firsatci bir patojendir. E. coli, daha ok toplum kékenli
iiriner sistem enfeksiyonlarindan sorumlu olmakla birlikte, en sik kargilagilan hastane enfeksiyonu etkenlerindendir. Son yillarda kinolon grubu antibiyotiklerin yaygin
olarak kullanilmasi bu antibiyotiklere kars1 da direng oranlarini giderek arttirmaktadir. Bu ¢aligmanin amaci, kinolon direngli E.coli klinik izolatlarinin diger antibiyotik

gruplaria karg1 direng oranini aragtirmaktir.

Recep Tayyip Erdogan Universitesi (RTEU) Egitim ve Aragtirma Hastanesi Mikrobiyoloji Laboratuvarina Haziran 2016 ile Temmuz 2017 tarihleri arasinda 82’si
polikliniklerden, 38’i servislerden ve 33’i de yogun bakim {initelerinden gelen drnekler olmak {izere toplam 153 kinolon direngli E. coli susu galismaya alindi. Suslarin
identifikasyonlari, konvansiyonel yontemler kullanilarak dogrulandi. Antibiyotik duyarlilik testleri CLSI (2015) kriterlerine gore Kirby-Bauer disk difiizyon yontemi ile
yapilarak degerlendirildi. 18-20 saatlik taze kiiltiir pasajlarindan elde edilen bakteri kolonileri 0.5 McFarland standardina gore hazirlanarak, 150 mm’lik Miiller Hinton agar
plaklarina steril ekiivyonla yayildi. Antibiyotik diskleri, plaklara en fazla 12 disk ve diskler arasinda en az 24 mm olacak sekilde yerlestirilerek 35-37 °C etiivde 18- 24 saat

arasinda inkiibe edildi. Sonuglar; CLSI standartlarina gére 6lgiilerek duyarh, orta duyarh ve direngli olarak rapor edilmistir.

153 kinolon direngli E. coli izolatinin antibiyotik direng yiizdeleri agagidaki gibidir: siprofloksasin ve norfloksasin %100, levofloksasin ve ofloksasin %97.4, amikasin
%3.3, gentamisin %37.2, seftazidim %58.2, seftriakson %62.7, imipenem ve meropenem %1.3, amoksisilin/klavulanikasit %41.2, sulbaktam/ampisilin %62.1, piperasilin/

tazobaktam %17.6, kolistin ve tigesiklin %2.6 olarak bulundu.

Bu ¢alismada, incelenen kinolon direngli E.coli suslarinda diger antibiyotikler igerisinde en yiiksek diren¢ orami piperasilin/tazobaktam hari¢ B-laktam/p-laktamaz
inhibitérii kombinasyonlarina ve en diisiik direng orani ise karbapenemlere kars: saptanmugtir. Akiler antibiyotik kullanim politikalar: gelistirilmeli, ampirik antibiyotik

kullaniminda kinolonlar birinci tercih olmamali ve antibiyotik duyarlilik test sonucuna gore tedavi planlanmahdir.

Anahtar  Escherichia coli, kinolon direnci, antibiyotik duyarlilig:
Kelimeler

Abstract

Escherichia coli, found in the normal intestinal flora of humans, is an opportunistic pathogen that causes infection in many tissues and organs. Although E. coli is mainly responsible for
community-acquired urinary tract infections, it may also be a causative agent of nosocomial infections in patients with underlying severe disease. The widespread use of quinolone antibiotics
in recent years increases the resistance rates to these antibiotics. The aim of this study was to investigate the resistance rate of quinolone resistant E.coli clinical isolates to other antibiotic groups.
A total of 153 quinolone resistant E. coli strains were isolated between June 2016 and July 2017 in the Microbiology Laboratory. These, clinical specimens came from outpatient clinics (n=82),
clinics (n=38), and intensive care units (n=33) of Recep Tayyip Erdogan University (RTEU) Training and Research Hospital.. The identification of strains was confirmed by conventional
methods. Antibiotic susceptibility tests were evaluated by the Kirby-Bauer disc diffusion method according to CLSI (2015) criteria. Bacterial colonies obtained from 18-20 hours of fresh culture
passages were dried on a commercially obtained 4 mm thick Miiller Hinton agar surface and the bacterial suspension prepared according to 0.5 MacFarland scales was spread to the plate
surface with sterile swab. The discs were placed at least 24 mm apart with a maximum of 12 discs per 150 mm diameter plate and the antibiotic discs were incubated in a 35-37 ° C oven for

18-24 hours. After incubation,, zone diameters were measured according to CLSI standards and reported as susceptible, moderately sensitive and resistant.
Antibiotic resistance percentages of 153 quinolone resistant E. coli isolates were as follows:. Ciprofloxacine and norfloxacine 100%, I

a

and colistin and tigecycline 2.61%.

In this study, in quinolone resistant E. coli, the highets antibiotic resistance rate was against the combination of B-lactam/p-lactamase inhibitors, except for piperacillin/tazobactam, while the
must be drawn. Quinolone use should not be the first choice in empirical antibiotic use. Therapeutic interventions with

s P

lowest was against carbap Rational ic usage
antibotics should be planned in accordance with antibiotic sensitivity tests.

Keywords  Escherichia coli, quinolone resistance, antibiotic susceptibility

in and ofloxacine 97.4%, amikacine 3.3%,
gentamicin 37.2%, ceftazidime 58.2%, ceftriaxone 62.7%, imipeneme and meropeneme 1.3%, amoxicillin/clavulanic acid 41.2%, sulbactam/ampicillin 62.1%, piperacillin/tazobactam 17.6%,



Journal of BSHR 2019;3(3):197-202
SAHIN, ALTAN. Kinolon Direngli Escherichia coli

INTRODUCTION
E. colinin neden oldugu enfeksiyonlarin tedavisinde kul-
lanilan antibiyotiklere kars: direngte son yillarda iilkemiz-
de ve diinyada artig gézlenmektedir. Uriner sistem enfek-
siyonlar1 (USE), hastane kaynakli enfeksiyonlarin basinda
gelmektedir. Bu enfeksiyonlardan izole edilen etkenlerin
basinda da E. coli, 6zellikle iiropatojen E. coli (UPEC) gel-
mektedir. Olusan direng nedeniyle tedavide yetersizlik ve
ampirik tedavinin degistirilme ihtiyaci, tedavi maliyetle-
rinde artis, hastanede yatis siiresinde uzama, morbidite ve

mortalitede artis olarak karsimiza ¢ikmaktadir’.

E. coli insanlarin normal gastrointestinal sistem florasinda
bulunan ve bir¢ok doku ve organda ¢esitli enfeksiyonlara
neden olabilen firsatc1 bir patojendir. Nozokomiyal enfek-
siyonlarin etkenleri arasinda 6n siralarda yer alan E. co-
linin neden oldugu enfeksiyonlarin tedavisinde siklikla
kullanilan antibiyotiklere direng gelisimi bizi farkli antibi-
yotiklerle tedaviye yonlendirmistir. Ozellikle son yillarda
triner sistem enfeksiyonlarina neden olan E. coli tedavile-
rinde kinolonlarla tedavi 6n plana ¢ikmig ancak bu siirecte
kinolonlarin da siklikla kullanimi, bu antibiyotige kars: da

direng artigina neden olmugtur?.

Japonya ve Belcikada Escherichia coli suslarinda tanim-
lanan bir diren¢ geni olan gepA 14 transmembran geri
atim pompasiyla iliskili olan 511 aminoasitlik bir protei-
ni kodlar ve norfloksasin ve siprofloksasin gibi hidrofilik
kinolonlarin hiicre digina pompalanmasi yoluyla atilma-
stna neden olarak, bu antibiyotiklerin MiK’lerini arttirir3.
In-vitro ¢alismalarla saflastirilmis Qnr proteininin E.coli
DNA girazini siprofloksasinin inhibisyonundan korudugu
gosterilmistir*>S. Kinolon direngli E. coli’lerde diger anti-
biyotiklere de direncin 6nemine binaen ¢alismamizda elde
ettigimiz veriler sonucunda klinige yol gostererek, tedavi

yaklasiminin nasil olmasi gerektigi amag¢lanmustir.

Bakteriler, degisen kosullara uyum saglayabildiginden her
yeni antibiyotiklerle bas edebilme yetenegine sahiptir. Bu

durum da enfeksiyonlarla miicadelenin en biiyiik enge-

li olan antibiyotiklerde diren¢ problemine neden olur7.
Ozellikle idrar yolu enfeksiyonuyla beraber diger enfek-
siyonlar icin uygulanan ampirik antimikrobiyal tedavi
komplikasyon gelisme olasiligini azaltmak amaciyla tercih
edilse de antibiyogram sonucu ve etken bilinmeden bas-
lanirsa hem gereksiz ve uygunsuz kullanima hem de anti-
mikrobiyallerdeki direng oraninin artmasina neden olur8.
Direng artigt da tedavi segeneklerini azaltmakta, tedavi

maliyetini de arttirmaktadir.

Kinolonlar genis antibakteriyel spektruma sahip oldugu
i¢in son yillarin en popiiler antibiyotik grubu olmustur.
Gram-negatif etkinliklerine ek olarak yeni kusak kinolon-
lar Gram-pozitif ve anaerop bakteri enfeksiyonlarinda da
etki gosterirler. Giinde bir veya iki doz kullanilmas: hasta
uyumunu kolaylastirmaktadir. Kinolonlar, mitkemmel far-
makokinetige sahiptir. Antibakteriyel alanda beta-laktam
sinif1 antibiyotiklerin en biiyiik rakibi haline gelen kino-
lonlar giivenilir yan etki profiline sahiptir®. Genis anti-
bakteriyel spektrumlari, oral alim ile gastrointestinal sis-
temden yiiksek absorbsiyonu, diisiik yan etki insidansina
sahip olmalarindan dolay: kinolon tiirevi antibiyotiklerin
kullanimlar1 her gegen giin artmaktadir'®. Fakat, kinolon-
larin uygunsuz ve asir1 kullanimi direng problemini ortaya

¢ikarmaktadir!.

Hem hastane, hem de toplum kokenli enfeksiyonlara se-
bep olan E. coli laboratuvarlarda en sik izole edilen bakte-
rilerin basinda gelmektedir12. Uriner sistem enfeksiyon-
larinin (USE) diinyada gériilme orany; %2-3’tiir. USEdan
kaynaklanan yaklagik 100 milyon vaka oldukga yiiksek
saglik harcamalarin neden olmaktadir’. USE'nun %75-
95’inde E.coli etkendir. E.coli, idrar yolu enfeksiyonu di-
sinda cesitli sistemik ve lokal enfeksiyonlara da sebep ola-
bilir. Hastane kokenli sepsislerin %15 nedeni olan E.coli
ayrica cerrahi alan enfeksiyonlari, intraabdominal apseler,
peritonit ve pnomoni ile bu enfeksiyonlardan tiireyen se-
konder bakteriyemi ve norosiriirji sonras: menenjitlere yol
acabilirler™.

Bu calismada, kinolon direngli E. coli izolatlarinin diger
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antibiyotiklere karsi diren¢ oranlarinin belirlenmesi ve
elde edilen veriler dogrultusunda tedavide kullanilacak
antibiyotik se¢ciminde klinige yol gosterilmesi amaglan-

muigtir.

Materyal ve Metod
Haziran 2016 ile Temmuz 2017 tarihleri arasinda Recep
Tayyip Erdogan Universitesi Egitim ve Aragtirma Hastane-
si Mikrobiyoloji Laboratuvarinda yogun bakim, servis ve
poliklinik hastalarina ait ¢esitli klinik 6rneklerden (idrar,
kan, balgam, lavaj, abse, yara vb.) izole edilen, siprofloksa-
sin, norfloksasin, levofloksasin ve ofloksasine direngli top-
lam 153 E. coli susu ¢alismaya dahil edildi. Hastalarin ayni
orneginden izole edilen birer sug ¢alismaya alindi. Gram
negatif omak olarak belirlenen bakterilerden; tek koloni
olarak alinip, karbonhidratlara etkileri, hidrojen stilfiir ya-
pimy, sitrat kullanimy, iireaz aktivitesi, indol iiretme, hare-
ket ve fermentasyon sonucu gaz olusturma yeteneklerine

gore tiir identifikasyonlar: yapildi.

Antibiyotik duyarlilik testleri CLSI (2015)" kriterlerine
gore Kirby-Bauer disk difiizyon yontemi ile yapilarak de-
gerlendirildi. 18-20 saatlik taze kiiltiir pasajlarindan elde
edilen bakteri kolonileri ticari olarak elde edilen 4 mmr’lik
kalinlikta Miiller Hinton agar besiyerine (RTA, Tiirkiye)
yiizeyi kurutulduktan sonra 0,5 McFarland standardina
gore hazirlanan bakteri stispansiyonu steril ekiivyonla
plak yiizeyine yayildi. Antibiyotik diskleri (Oxoid, Ingilte-
re), aralarinda en az 24 mm olacak sekilde ve 150 mm’lik
captaki plaklara en fazla 12 disk olacak sekilde yerlestirildi
ve yerlestirilen antibiyotik diskleri 35-37°C Niive marka
etiivde 18-24 saat arasinda inkiibe edildi. Antibiyogram
sonuglari, 18-24 saatlik inkiibasyonu sonunda zon ¢aplar1
CLSI standartlarina gore olgtilerek duyarls, orta duyarl ve

direngli olarak rapor edildi.

Bulgular
Calismamizda; Recep Tayyip Erdogan Universitesi Egitim
ve Arastirma Hastanesi Mikrobiyoloji Laboratuvarina Ha-

ziran 2016 ile Temmuz 2017 tarihleri arasinda 82’si polik-

liniklerden, 38’1 servislerden ve 33’ti de yogun bakim {ini-
telerinden gelen 6rnekler olmak tizere toplam izole edilen
kinolonlara direngli 153 E.coli susunda, CLSI (2015) tara-
findan 6nerilen ve tedavide kullanilan antimikrobiyallere
direng oranlari; siprofloksasine %100, norfloksasine %100,
levofloksasine %97.4, ofloksosine %97.4, amikasine %3.3,
gentamisine %37.2, ceftazidime %58.2, seftriaksona %62,7,
imipenem %1.3, meropenem %1.3, amoksisilin/klavulanik
asite %41.2, ampisilin/sulbaktama %62.1, piperacilin/tazo-
baktama % 17.6, kolistine %2.6 ve tigesikline %2.6 olarak

bulunmustur.

Calismaya dahil edilen Escherichia coli suslarinin izole

edildikleri numunelere gore dagilimi Tablo 1'de 6zetlen-

migtir.
Tablo 1. Escherichia coli suslarinin izole edildikleri numunel-
ere gore dagilimi
Klinik Ornekler Say1 %
Idrar 126 82.3
Kan 13 8.5
Trakeal Aspirat 7 4.6
Lavaj 2 1.3
Balgam 2 1.3
Katater 1 0.7
Abse 1 0.7
Yara 1 0.7

Calisilan Escherichia coli suglarinin kinolon ve diger anti-

biyotik direng oranlar1 Tablo 2'de 6zetlenmistir.
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Tablo 2. Escherichia coli suslarinin antibiyotiklere duyarlilik oranlari.
Direngli Orta duyarl Duyarli

n % n % n %
Siprofloksasin 153 100.0 0 0.0 0 0.0
Norfloksasin 153 100.0 0 0.0 0 0.0
Levofloksasin 149 97.4 0 0.0 4 2.6
Ofloksasin 149 97.4 0 0.0 4 2.6
Amikasin 5 33 0 0.0 148 96.7
Gentamisin 57 37.2 2 1.3 94 61.4
Seftazidim 89 58.2 1 0.6 63 41.2
Seftriakson 96 62.7 2 1.3 55 35.9
Imipenem 2 1.3 1 0.6 150 98.0
Meropenem 2 13 0 0.0 151 98.7
g:ﬁl;ﬁih“/ Kava- g | w2 | 18 | us | 72 | 471
Sulbaktam/ampisilin 95 62.1 10 6.5 48 314
tlper asilinftazobak- |7 1176 | 20 | 131 | 106 | 93
Kolistin 4 2.6 2 13 147 96.1
Tigesiklin 4 2.6 0 0.0 149 97.4

Tartisma ve Sonug
1995-1997 yillar1 arasinda iilkemizde yapilan bir ¢alis-
mada kinolonlara direng %10 gibi ¢ok diisiik bir oranda
tespit edilmistir'® Cinde 2010-2014 yillarini kapsayan yeni
dogan menenjitlerini inceledikleri ¢aligmalarinda E.co-
li %10.9 ile ikinci siklikla izole edilen etken olmugtur!’.
Gliney Afrikada 2012-2013 yillari arasinda yeni dogan
menenjitlerini inceledikleri ¢alismada E.coli’yi %14.8 ile
ikinci sirada etken olarak saptamiglardir. Ayni ¢alismada
idrar yolu enfeksiyonunda %41.7, ETEC %1.4, EPEC %7.6,
EAEC %7.6 oranlarinda izole edilen bakteri olmustur'®. Ja-
ponyada 2010-2014 yillar1 arasinda yapilan bir ¢aligmada
pnomoni etkeni olarak E. coli %10.3 oraninda tespit edil-
mistir’. Bulgaristanda 45 hastane ve 6 6zel laboratuvarin
katildig1 ve 98.928 etkenin degerlendirildigi bir siirveyans
calismasinda en sik goriilen bakteriyel enfeksiyon etkenini

%28.9 ile E.coli olarak saptamiglardir?®.

Tirkiyede yapilan bir ¢aliymada yatan hastalardan izole
edilen E.coli suslarinin %49.6’smin idrar yolu enfeksi-

yonlarindan sorumlu oldugu saptanmigtir?’. Sakaryada

2008-2009 yillar1 arasinda yapilan bir ¢alismada toplumsal
kokenli idrar yolu enfeksiyonuna sebep olan E. coli %84.7

oraninda tespit edilmistir®.

Tiim diinyada E.coli’nin direng oranlarini belirlemek ama-
cryla birgok ¢aligma yapilmistir. Nepalde 2011-2012 yillar
arasinda toplum kékenli 60 hastadan USEdan etken ola-
rak izole ettikleri E.coli suslariyla yaptiklari ¢aligmalarinda
sirastyla direng oranlarini amikasine %6.66, gentamisine
%23.3, seftazidime %100, seftriaksona %100,0floksasine
%81.66, norfloksasine %90 olarak saptamiglardir”®. Ro-
manya da c¢ocuklarin idrar, gaita, bogaz kiiltiirlerinden
izole edilen E.coli suslariyla yapilan ¢alismalarinda direng
oranlar1 amikasine %5.4, gentamisine %34.8, seftazidime
%12.5, seftriaksona %14.3, meropeneme %?2.7, kolistine
%21.4, piperacilin/tazobaktama %18.7, siprofloksasine
9%8.9, norfloksasine %9.8 olarak tespit edilmistir®. Firat
Universitesinde 2014 yilinda toplum kékenli 222 hastadan
[YEdan etken olarak izole ettikleri E.coli suglariyla yaptik-
lar1 caligmada amikasine %5.4, gentamisine %16.7, seftri-
aksona %27.1, ampisilin/sulbaktama %19.4, siprofloksasi-

ne %24.8 olarak saptamiglardir®.

Ankarada 2011-2015 yillar1 arasinda yapilan bir ¢alismada;
308 E.coli izolatinin colistine duyarli oldugu, seftazidime
%87.8, seftriaksona %71.7, amikasine %10.2, gentamisine
%42.3, imipeneme %10.7, meropeneme %6.9, tigesikli-
ne %8.8, piperacilin/tazobaktama % 35.2, levofloksasine
%62.4 oraninda direng gozlendigini bildirmislerdir*. Sa-
karya Egitim Arastirma Hastanesinde 2015-2016 yillar
arasinda trekeal aspirat kiltiirlerinden izole edilen E.coli
suslariyla yaptiklar1 ¢aligmada, seftazidime %57.1, seftri-
aksona %57.1, amikasine %28.5, gentamisine %38, amok-
sisilin/klavulanik aside %78.5, piperacilin/tazobaktama
%21.4, siprofloksasine %42.8, levofloksasine %35.7 ora-
ninda direng tespit edilmistir. Imipenem ve meropeneme

direng gozlenmemistir®.

Erciyes Universitesinde 2009 yilinda yapilan calismada

kan kiiltarlerinden izole edilen toplam 95 E.coli susunun
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37’sinin GSBL olusturdugu, amikasine %11, amoksisilin/
klavulanikasite %89, gentamisine %46, siprofloksasine
%70 ve piperasilin/tazobaktama %59 direngli oldugu sap-
tanmistir. Imepenem ve meropeneme direng gdzlenme-

migtir?.

[zmirde 2007 yilinda yapilan ¢alismada nozokomiyal ve
toplum kaynakli yara yeri 6rneklerinden izole edilen 302
E. coli susunun amikasine %11, gentamisine %51, sefta-
zidime %56, seftiriaksona %61, imipenem %3, ampisilin/
sulbaktama %72, siprofloksasine %52 oraninda direncli

oldugu tespit edilmistir®.

Diinyada ve Tiirkiyede izole edilen E.coli suslarinin kino-
lon direng oranlari yillara ve bélgelere gore farklilik gos-
termektedir. Brezilyada 2007-2010 yillar1 arasinda yaptik-
lar1 arastirmada 653 E.coli sugunun siprofloksasin direnci
%24.4, norfloksasin direnci %20.4 olarak tespit edilmis-

tir®.

Atatiirk Universitesi Tip Fakiiltesi'nde yapilan bir ¢aligma-
da kan kiltiirti 6rneklerinden izole edilen GSBL pozitif E.
coli suslarinda siprofloksasin direnci % 67 ve levofloksasin
%69, GSBL negatif E.coli suslarinda ise %24 siprofloksasin

ve %27 levofloksasin direnci saptanmigtir®.

Antibiyotiklerin yogun kullanimi sonucu, gintimiizde
¢oklu direng gosteren bakteri enfeksiyonlar: biyiik bir
sorun olarak karsimiza ¢ikmaktadir®”. Kinolon direnci l-
kemizde bolgelere gore farklilik gostermektedir. Bu fark-
liliklarin antibiyotik kullanim politikalari, epidemiyolojik
faktorler ve enfeksiyon kontrol uygulamalarindan kaynak-
landig disiiniilmektedir. Sonuglara baktigimizda antibi-
yotik direng profillerinin cografi bolgelere gore degistigini,
ampirik tedavinin basarisi i¢in siirveyansin 6nemli oldu-
gunu soyleyebiliriz. Kinolon grubu antibiyotiklere direngli
E.coli izolatlarinin diger antibiyotiklere diren¢ oraninin

her yil hastanelerde saptanmasi oldukga 6nemlidir.

Bu ¢alismada, incelenen kinolon direngli E.coli suslarin-

da diger antibiyotikler icerisinde en yiiksek diren¢ orani
piperasilin/tazobaktam hari¢ $-laktam/B-laktamaz inhibi-
torii kombinasyonlarina ve en diisiik direng orani ise kar-
bapenemlere karsi saptanmigtir. Diizensiz ve kontrolsiiz
antibiyotik kullanimi bu direng oranlarinda giderek artisa
neden olmaktadir. Bu nedenle akilct antibiyotik kullanim
politikalar: gelistirilmeli, ampirik antibiyotik kullanimin-
da kinolonlar birinci tercih olmamali ve antibiyotik duyar-

lilik test sonucuna gore tedavi planlanmalidir.
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Abstract

Objective  The aim of this study is to compare the panoramic radiography and cone-beam computed tomography (CBCT) in the evaluation of bone healing after the enucleation of
odontogenic cysts.

Materials and ~ Pre-operative and post-operative clinical and radiological data of patients who were successfully treated with enucleation between 01/01/2013 and 01/03/2017 with 1-year
Methods  follow-up were retrieved from the archives and evaluated retrospectively. The panoramic radiographs and CBCT sections were transferred into a computer program and
pre-operative and post-operative measurements were performed on the computer program. The manual segmentation method was used in the volume measurement

in CBCT sections. An area index was calculated by multiplying the highest vertical and widest horizontal dimension of the cystic lesion on the panoramic radiography.

Results ~ Twelve patients included in the study. Eight patients were male and 4 of them were female. The mean age was 45. The volume of the defect at post-operative 1-year control
decreased by 83.05% on average. The area measurement showed a decrease of 38.79% at postoperative 1-year control. The volume of the cystic cavities in tomographic
sections and cystic area on panoramic radiographs were significantly reduced at the end of 1-year follow-up (p<0.05). There was a significant and moderate positive
relationship between the post-operative measurement values of CBCT and OPG (p=0.021, r=0.655).

Conclusion ~ Panoramic radiography can be used as effective as CBCT to monitor spontaneous bone regeneration after the enucleation of jaw cysts.

Keywords ~ Cone beam computed tomography, bone defect, odontogenic cyst, panoramic radiography

Ozet

Amag  Bu gals amaci odontojenik kistlerin eniikleasy d.

bilgisayarli tomografiyi (KIBT) karsilastirmaktir.

sonra olugan kemik defektindeki iyilesmenin radyografik incelemesinde panoramik radyografi ve konik 1sinl

Materyalve  01/01/2013 ve 01/03/2017 tarihleri arasinda basarili bir sekilde cerrahi eniikleasyon ile tedavi edilmis ve 1 sene boyunca takip edilmis hastalarin klinik ve radyolojik verileri arsivlerden
Metod  cikarihp incelenmistir. Pre-oepratif ve post-operatif alinmus panoramik radyografiler ve KIBT kesitleri bir bilgisayar programina aktarilarak lgiimler gerceklestirildi. KIBT kesitlerinde defekt
hacminin olciimii icin manuels segmentasyon metodu kullanild. Panoramik radyografilerde ise lezyonun simirlart dahilinde en genis horizontal ve vertikal boyutu bir isaretci yardim ile

dlgiildii. Horizontal ve vertikal dlgiimler birbiri ile ¢arpilip bir panoramik indeks elde edildi.

Bulgular ~ On iki hasta ¢alismaya dahil edildi. Sekiz hasta erkek, 4 hasta kadindi. Ortalama yas 45 olarak hesaplandi. Post-operatif 1 yilda defektlerin hacmindeki azalma KIBT incelemesinde ortalama
%83.05 ve dlgiilen panoramik indeksteki azalma panoramik radyografi incel inde ortalama %38.79 olarak bulundu. KIBT ve Panoramik degerlendirmelerinde pre-operatif ve post-ope-
ratif lciimler arasinda istatistiksel olarak anlamli fark bulundu (p<0.05). KIBT ve p ik radyografi post-opertif lgiimleri da istatistiksel olarak anlamli orta dereceli korelasyon
tespit edildi (p=0.021, r=0.655).

Sonug  Panoramik radyografi kist eniikleasyonu sonrast kemik iyilesmesini gostermede altin standart olan KIBT ye benzer etkinlik gostermektedir.

Anahtar
Kelimeler

7

Kemik defekti, konik 1sinlt bilgisayarl ifi, jenik kist, p ik radyografi
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INTRODUCTION
One of the most common pathologies in the oral and
maxillofacial region is cysts with or without dental ori-
gin.! Cysts in the jaws are classified as odontogenic and
non-odontogenic according to their epithelial origin.”
Odontogenic cysts are more common and originate from
epithelial tissues forming dental structures while non-o-
dontogenic cysts originate from epithelial cell residues.?
Clinical, radiological and histopathological examination is
needed for the definitive diagnosis of odontogenic cysts in

the jaws.

A variety of 2D imaging methods such as periapical radi-
ographs, orthopantomography (OPG), and cephalometric
radiographs are used for diagnosis of medical conditions
in oral and maxillofacial surgery.* However, several ad-
vanced imaging methods are needed when evaluating oral
and maxillofacial pathologies in detail or before complex
surgical operations. Cone-beam computed tomography
(CBCT) is the preferred advanced imaging method in the
radiological evaluation of maxillofacial hard structures to-
day because it is cost-effective with high rendering quality
and emits low levels of radiation compared to the Multisli-
ce Computed Tomography which is the basic tomography

method that is used for many years in medicine.’

The aim of this study is to analyze the reduction in lesion
size with the use of OPG and CBCT after surgical enuc-
leation of odontogenic cysts and to compare these two
imaging methods in the evaluation of spontaneous bone

regeneration after odontogenic cyst enucleation.

Methods
Patient Selection
Ethics committee approval was obtained before the initia-
tion of this study, which was planned as a retrospective cli-
nical follow-up study on volunteer participants. (ESOGU
Non-invasive Clinical Research Ethics Committee, Issue
No: 80558721 / G-105) Pre-operative and post-operative

clinical, histopathological and radiological data of patients

who were surgically enucleated and histopathological-
ly diagnosed as odontogenic cyst between 01/01/2013-
01/03/2017 were retrieved from archives and evaluated.
The type and location of cysts were recorded. Inclusion

criteria were designed as;

1. Patients whose pre-operative and post-operative pa-
noramic radiographs and CBCT data are available in
the archives without any damage.

2. Individuals with class I occlusal relationship.
Individuals older than 18 years

4. Patients with 1-year follow-up radiographs.

Radiographs and tomography data that was damaged or
contained artifacts that prevented digital measurement
and patients whose radiographic and clinical data are not

available were not included in the study.

Radiographic Measurements
Panoramic images were obtained by a stationary ortho-
pantomography device (Planmeca ProMax X-RAY UNIT,
Helsinki, Finland) with d 90kV, 10mA, 1s parameters. Vo-
lumetric tomography images were obtained by using a vo-
lumetric tomography device (Planmeca ProMax 3D Mid
X-RAY UNIT, Helsinki, Finland) with 90kV, 8mA, 13.5s

parameters.

The volumetric tomography images obtained from the pa-
tients were transferred into a computer software (Synapse®,
FujiFilm medical systems, USA) and measurements were
performed under appropriate lighting on the computer sc-
reen. Volumetric measurements were made by the manual
segmentation method with the computer software.® Pre-o-
perative (Figure 1-A, B) and post-operative (Figure 1-C,

D) measurements were performed for all patients.

OPGs were examined by a single observer on the compu-
ter screen under the appropriate lighting using an imaging
software (Planmeca Romexis Viewer 5.2.R, Helsinki, Fin-
land). Measurements were made by marking the longest

vertical distance drawn perpendicular to the cavity and
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the widest horizontal distance drawn between the furthest
horizontal lining of the cystic cavity. The obtained measu-
rements were multiplied by each other to obtain a pre-ope-
rative (Figure 2-A) and post-operative (Figure 2-B) field

index for each lesion.

Figure 1. A- Cyst margins were marked in horizontal secti-
ons segment by segment pre-operatively and volume value
measured with manuel segmentation was shown in frontal
section of CBCT image. B- The volume of mandibular cyst
that was measured by manuel segmentation was demonstra-
ted in three dimension C- Same process was repeated at the
end of 1 year follow-up period on frontal CBCT section. D-
Three dimension reconstruction showed diminished volume

of the mandibular cystic lesion.

Figure 2. A- The longest mesio-distal and cranio-caudal
disances of the mandibular cystic lesion were measured on
panoramic radiography pre-operatively B- Post-operative
panoramic radiography was taken at the end of 1 year fol-

low-up period with same mesurements.

In order to maximize the standardization and minimize
error, the measurements were repeated 3 times at 15-day

intervals and these measurements were averaged.

Statistical Analysis
Shapiro Wilks test was used to determine whether the data
was normally distributed. Tests of changes over time of de-
pendent samples that conform to normal distribution were
analyzed by paired t-test. Pearson correlation coefficients
were calculated for the variables to determine the direction
and magnitude of the correlation between post-operative
measurements evaluated with CBCT and OPG. IBM SPSS
Statistics 21.0 (IBM SPSS Statistics for Windows, Version
21.0. Armonk, NY: IBM Corp.) was used for the analysis. p

<0.05 was accepted as statistically significant.

Results
Twelve patients were included in the study. The mean age
of the patients was 45. Eight patients were male and 4 of
them were female. Seven patients, 2 patients, and 3 pa-
tients were diagnosed as radicular cyst, residual cyst and
odontogenic keratocyst, respectively. Volumetric tomog-
raphy and panoramic radiography measurement values
were shown in Tables 1 and 2. The mean pre-operative and
post-operative volume values in CBCT evaluation were
4,463+3,514 and 0.775+0.422 ml, respectively. An average
decrease of 83.05% was observed in the volumetric tomog-
raphic examination. Panoramic radiography pre-operative
and post-operative field index measurements were found
to be 758,445+519,727 and 464,2183+409,623 mm?2, res-
pectively. An average decrease of 38.79% was observed in

panoramic radiography measurements.

There were statistically significant differences between
pre-operative and post-operative measurements in both
CBCT and OPG evaluation of bone defects after the enuc-
leation of jaw cysts (p<0.05) (Table 3). A significant and
moderate positive relationship between the post-operati-

ve measurement values of CBCT and OPG was observed
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(p=0.021, r=0.655).

Discussion
OPG is an easy and affordable method that is readily used
in the evaluation of jaw cysts in the clinical setting of oral
surgery. However, it is a uniplanar radiography that shows
the anatomical structures in 2D dimension with several
radiological disadvantages such as ghost images and su-
perposition artifacts.>” In advanced oral and maxillary
surgery, there is a need for detailed monitoring of jaw bone
structures in order to analyze the extension of maxillofa-
cial pathology or perform a delicate evaluation of bony
structures for minor or major surgical operations.® CBCT
is the recommended radiological method in the evaluati-
on of extensive and complicated jaw pathologies.’ Axial,
coronal and sagittal CBCT sections provides a multipla-
nar view that facilitates better visualization of pathologi-
cal borders of jaw lesions and the surgical approach to the
cystic or tumoral pathology without any disruption to the

anatomical structures.'

The most common treatment method for jaw cysts is
enucleation with or without bone graft application in the
residual cavity. Residual cystic cavity undergoes morpho-
metric changes and spontaneous bone regeneration oc-
curs in time even if the cavity is not filled with synthetic
or allogenic bone grafts. Spontaneous bone regeneration
occurs in post-surgical bone defects of jaw cysts regardless
of the dimension of the cystic cavity.!! Chiapasco et al."?,
reported that there was a reduction rate of 43.46% on the
panoramic radiography in size of residual cystic cavities
that were left for spontaneous regeneration after 1-year
follow-up. Rubiu and Mombru' reported an average bone
defect reduction ratio of 88.47 % after cyst enucleation in
their retrospective case series with 18 patients. Similarly,
Chacko et al.™ reported that there was a size reduction of
81.03% in cystectomy defects of 44 consecutive patients.
In the current study, the residual cystic cavities showed an
average reduction of 38.79% in size and it is consistent

with the literature findings

CBCT imaging was defined as a minimal invasive and con-
servative imaging method that provides precise pre-sur-
gical planning in the evaluation of maxillofacial cystic
pathologies.’” Deana et al.’ reported that CBCT is a very
useful tool in surgical planning in cases of dentigerous
cysts. On the other hand, Lim et al.”” reported that CBCT
did not improve diagnostic accuracy when compared to
panoramic radiography even it yields better visualization
of pathological features. The prominent disadvantage of
CBCT is the emittance of 3 to 7 times higher radiation dose
compared to panoramic radiography.” However, using the
CBCT with basic principles of optimization and justifica-
tion reduces the risk of high radiation-related complicati-
ons.'s CBCT sections display borders and content of cystic
lesions of the jaws very close to actual dimensions of the
lesions with minimal error. This property makes the CBCT
the golden standard to monitor the spontaneous regene-
ration in a cystic lesion after surgical enucleation. In the
current study, a significant correlation between OPG and
CBCT was found in the evaluation of the defect reduction
in jaw cysts after surgery. This finding accounts for OPG
usage in monitoring the spontaneous bone regeneration in
residual cystic cavities shows similar results compared to

the golden standard radiological technique of CBCT.

Panoramic radiography can be used as effective as CBCT
to monitor spontaneous bone regeneration after the enuc-
leation of jaw cysts. Despite the high imaging quality of
CBCT, it is more appropriate to use it in limited and ne-
cessary cases because of the high radiation dose to which

patients are exposed.
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Diinyada 400 milyondan fazla kisi Hepatit B virtis (HBV)’ii ile enfektedir. Hepatit B viriis (HBV) enfeksiyonun gebeler tizerindeki etkisi agik degildir. Gebelikte kronik HBV
varliginin gestasyonel diyabet, antepartum hemoraji, erken dogum tehdidi, yenidogan sarihigs, diisitk dogum agirligi gibi maternal ve fetal riskleri artirdig1 belirtilmektedir.
Bu galiymanin amact HBV nin gebelik ve fetal riskler tizerine etkilerini aragtirmaktur.

2014-2017 yillar1 arasinda hastanemizde canli dogum yapan HBV ile enfekte 301 gebe ve bebegi vaka grubu; ayni yillarda rastgele segilen, hastanemizde canli dogum yapan
HBYV ile enfekte olmayan gebeler ve bebekleri kontrol grubu olarak ¢alismamiza dahil edildi. Retrospektif olarak hasta dosyalarindan dogum sekli, abortus, preeklampsi,
gestasyonel diyabet, antepartum hemoraji, fetal distres, gebelik haftasi, dogum agirligy, intrauterin gelisme geriligi (IUGR) gibi maternal ve fetal sonuglar analiz edildi.

Calismaya dahil edilen 301 HBsAg pozitif gebe kadimnin 189 (%62,8)'unun dogum sekli normal vajinal dogum, 4 (%1,3)’ii diyabetes mellitus, 2 (%0,7)’i preeklampsi, 82
(%27,2)’inde abortus 6ykiisii ve 5 (%1,7)'inde plesanta dekolmani mevcuttu. HBsAg pozitif ve HBSAg negatif hastalar arasinda istatiksel olarak anlaml fark tespit edilmedi
(p>0,05). HBsAg (+) annenin 6 (%2) bebeginde IUGR ve 12 (%40)’inda fetal distres vardi. HBsAg (+) anne bebeklerinde fetal distres varligi agisindan anlamli fark vardi
(p:0,036).

Yapilmus bir ¢ok ¢alismada HBV enfeksiyonunun maternal ve fetal komplikasyonlar1 artirdigi gosterilmis olmasina ragmen galismamizda yalnizca fetal distres riskini
anlaml olarak bulduk. Calismamizda dikkat ¢eken nokta HBV varliginin hekimin dogum sekline karar vermesini etkilemedigini gordiik.

gebelik, fetal, risk, hepatit B enfeksiyonu

Abstract

Objective

Materials and
Methods

Results

Conclusion

Keywords

More than 400 million people worldwide are infected with the hepatitis B virus (HBV). The effect of HBV infection on pregnant women is unclear. The presence of chronic HBV in pregnancy
has been reported to increase such maternal and fetal risks as gestational diabetes, antepartum hemorrhage, prematurity, neonatal jaundice, and low birth weight. The purpose of this study
was to investigate the effects of HBV on pregnancy and fetal risks.

Three hundred and one pregnant women infected with HBV and giving live birth in our hospital in 2014-2017, and their babies, were enrolled as the case group, while randomly selected preg-
nant women giving live birth in our hospital and not infected with HBV, and their babies, were included as the control group. Maternal and fetal outcomes such as type of delivery, miscarriage,
re-eclampsia, gestational diabetes, antepartum hemorrhage, fetal distress, gestational weeks, and intrauterine growth restriction (IUGR) were analyzed retrospectively from patients’ records.

Delivery was by the normal vaginal route in 189 (62.8%) of the 301 HBsAg-positive women in the study, while diabetes was present in 4 (1.3%), pre-eclampsia in 2 (0.7%), a history of miscar-
riage in 82 (27.2%), and placental detachment in 5 (1.7%). No statistically significant difference was determined between these and the HBsAg-negative women (p>0.05). IUGR was present in
the babies of 6 (2%) of HBsAg(+) mothers, and fetal distress in 12 (40%). The presence of fetal distress was significantly higher in the babies of HBsAg(+) mothers (p:0.036).

Although several studies have shown that HBV infection increases maternal and fetal risks, only the risk of fetal distress was significant in our study. The noteworthy finding of our study is that
the presence of HBV did not affect the physician’s decision regarding type of delivery.

pregnancy, fetal, risk, hepatitis B infection
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GIRiS
Diinyada 400 milyondan fazla kisi Hepatit B virtis (HB-
V)t ile enfektedir 2. Avrupada gebe kadinlardaki HBV
siklig1 %1 olarak tahmin edilmektedir’. Gebeligin kronik
HBV’ye etkisi ve kronik HBV enfeksiyonunun gebelik iize-
rindeki etkisi ¢ok iyi bilinmemektedir*. Gebelikte kronik
HBV varliginin maternal ve perinatal komplikasyonlar1
artirdigini gosteren ¢alismalar mevcut olmasina karsin,
bazi ¢aligmalarda HBV varliginin perinatal komplikasyon-
lar agisndan HBV’si olmayan gebelere gore farklilik ol-
madig: bildirilmektedir®”. Bu ¢alismada gebelerde HBV
enfeksiyonunun maternal ve fetal riskler tizerine etkisini

aragtirmay1 amagladik.

Materyal ve Metod

Caligmamiza 2014-2017 yillar1 arasinda hastanemizde
dogum yapan, yaslar1 26-35yas arasinda olan 301 HBsAg
pozitif gebe ve bebeklerini hasta grubu olarak aldik. Ayni
yillarda rastgele secilen, hastanemizde canli dogum ya-
pan, HBV ile enfekte olmayan gebeler ve bebeklerini ise
kontrol grubu olarak ¢aligmamiza dahil ettik. Hastalarin
dogum sekli, abortus, preeklampsi, gestasyonel diyabetes
mellitus (GDM), antepartum hemoraji bilgileri ile bebek-
lerin fetal distres varligi, gebelik haftasi, dogum agirlig:
ve intrauterin gelisme geriligi (IUGR) sonuglarini hasta-
ne otomasyon sistemi ve hasta dosyalarindan retrospektif
olarak taradik. Veri girisi ve analizi SPSS 20 paket program
kullanilarak yapildi. P<0.05 olan degerler istatistiksel ola-
rak anlaml1 kabul edildi.

Bulgular
HBsAg pozitif gebelerin 189 (%62.8)’'u normal vajinal do-
gum, 112 (%37.2)’si sezaryen dogum idi. HBsAg negatif
gebelerin 195 (%64.8)’i vajinal dogum, 106 (%35.2)’si se-
zaryen ile dogum idi. HBsAg pozitif ve negatif gebelerde
normal vajinal dogum ile sezaryen dogum arasinda ista-
tiksel olarak anlamli sonug yoktu (p>0.05). HBsAg pozi-
tif gebelerin 82 (%27.2)'inde abortus 6ykiisti varken, 219
(%72.8)’'unda abortus &ykiisii yoktu. HBsAg negatif ge-
belerin 70 (%23.3)’inde abortus oykiisiit mevcutken, 231

(%76.7)’inde abortus oykiisii yoktu. HBsAg pozitif ve ne-
gatif gebeler arasinda abortus dykiisii agisindan istatiksel
olarak anlamli fark yoktu (p>0.05). HBsAg pozitif gebele-
rin 5 (%1.7)’inde plesanta dekolman oykiisii, 1(%0.3)’inde
plesanta previa oykiisii mevcuttu. Plesanta dekolmani ve
plesanta previa oykiisii agisindan HBsAg pozitif ve nega-
tif gebeler karsilastirildiginda istatistiksel olarak anlam-
I1 fark tespit etmedik (p>0.05). HBsAg pozitif gebelerin
2 (%0.7)inde, HBsAg negatif gebelerin ise 6 (%2)1inde
preeklampsi Oykiisit mevcuttu. HBsAg pozitif gebelerin 4
(%1.3)’tinde GDM oykiisii mevcutken, HBsAg negatif ge-
belerde GDM 6ykiisii yoktu. Preeklampsi ve GDM agisin-
dan HBsAg pozitif ve negatif gebeler arasinda istatistiksel
olarak anlamlilik yoktu (p>0.05). HBsAg pozitif ve negatif
gebelere ait 6zellikler tablo 1'de verildi (Tablo1).

Tablo1. HBsAg Porzitif ve Negatif Gebelerin Maternal Ozellikleri

HBsAg HBsAg

Pozitif Negatif p

(N/%) (N/%)

Normal Vaginal o o
Dogum Dogum 189 (%62,8) | 195 (%64,8) 0,05
Sekli ?
Sezaryen 112 (%37,2) | 106 (%35,2)
Abortus Evet 20072 | 7006233) |
Oykiisy Hayir 219 (%72,8) | 231 (%76,7) '
Plesanta Evet 5(%1,7) 1(%0,3) 005
Dekolman Hayir 296 (%98,3) | 300 (%99,7) |
Plesanta Evet 1 (%0,3) 0 005
Previa Hayir 300 (%99,7) | 301 (%100) '
Evet 2 (%0,7) 6 (%2)
Preeklampsi >0,05
Hayir 299 (%99,3) | 295 (%98)

Gestasyonel Evet 4 (%1,3) 0
Diabetus >0,05
Mellitus Hayir 297 (%98,7) | 301 (%100)

HBsAg pozitif gebelerin bebeklerinin dogum kilolar1
2900-3392 gr arasinda olup, ortalama 3110 grdi. HBsAg
negatif anne bebeklerinin dogum kilolar1 2757-3435gr
(ort.3085gr) arasinda idi. HBsAg pozitif ve negatif anne
bebeklerinin dogum kilolar1 agisindan istatiksel olarak
anlamli fark yoktu (p>0.05). HBsAg pozitif anne bebek-
lerinin 6 (%2)1nda ve HBsAg negatif anne bebeklerinin
de 6 (%’)inda IUGR vard. Fark istatiksel olarak anlaml
degildi (p>0.05). HBsAg pozitif annelerin bebeklerinin 12
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(%4)’inde, HBsAg negatif anne bebeklerinin 4 (%1.3)’tinde
fetal distres mevcuttu. HBsAg pozitif ve negatif annelerin
bebekleri fetal distres agisindan karsilastirildiklarinda is-
tatiksel olarak anlamli fark vardi (p<0.05). Bebeklere ait
fetal ozellikler tablo2'de verildi (Tablo2).

Tablo2. Bebeklere Ait Fetal Ozellikler
HBsAg(+) Anne HBsAg(-)Anne
Bebekleri Bebekleri p
N(%) N(%)
Erkek 157 (%52,2) 152 (%50,2)
Cinsiyet >0,05
Kiz 144 (%47,8) 149 (%49,8)
Dogum 3110 (2900- 3085 (2757-
Kilosu Ort. 3392) 3435) >0.05
i Evet 6 (%2) 6 (%2)
IUGG* >0,05
Hayir 295 (%98) 295 (%98)
Evet 12 (%4) 4(%1,3)
Fetal Distres 0,036
289 (%96) 297 (%98,7)
*[UGG: Intrauterin Gelisme Geriligi

Tartisma
Gebelikte HBV enfeksiyonun seyri ve gebelik tizerine et-
kisi tzerine yapilmis ¢alismalar kesinlik kazanmamigtir.
Kimi ¢aligmalar maternal fetal riskleri artirdig1 yoniindey-
ken bazi ¢aligmalar ise herhangi bir risk artisi olmadigini

belirtmektedir.

HBsAg tasiyiciliginin gebelige etkisi tizerine yapilan bir
vaka-kontrol ¢alismasinda HBsAg tasiyicist olan gebeler-
de erken dogum tehdidi, GDM ve antepartum hemora-
jide artmuis risk tespit edilmistir. Bu durumun gebelerde
HBV enfeksiyonundaki kronik inflamatuvar siirece bagl
olabilecegi belirtilmistir®. Wong ve arkadaslarinin yaptig
bir calismada ise HBV enfeksiyonunun gebelik tizerine ek
bir risk getirmedigi bildirilmektedir®. Retrospektif yapil-
mus bir ¢alismada HBsAg pozitif gebe kadinlarda GDM,
postpartum hemoraji, intrahepatik kolestaz ve sezaryen
oranlar1 daha yiiksek oldugu; preeklampsi ve plesanta pre-
via riskinde istatiksel anlam olmadig: bildirilmistir®. Ca-
lismamizda kronik HBV enfeksiyonunun maternal riskleri

artirmadigini tespit ettik

Hepatit B viriisii ile enfekte gebelerde artmis diizeyde olan
IL-2, 6, 10, MIF ve TNF-alfa gibi proinflamatuvar sitokin-
lerin, fetal riskleri artirmasinin yaninda gebelerde erken
dogum riskine neden olabilecegi belirtilmektedir . Calis-
mamizda abortus ile sonuglanan gebe sayis1 82 (%27,2) idi.
Diger taraftan saglikli kontrollerde bu say1 70 (%23,3)di.
Yapilan bir calismada kronik hepatit B’li annelerde abor-
tus oranlar1 saglkli gebelerle kiyaslanabilir oldugunu
gostermistir.'” Hepatit B’li annelerin bebeklerinin dogum
kilolar1 ortalama 3110 (2900-3392)g ve IUGG olan bebek
say1s1 6 (%2) idi. Calismamizin sonuglarindan da anlagildi-
g1 tizere kronik HBV enfeksiyonun varlig1 hasta ve saglikli
kontroller arasinda komplikasyon gelisimi agisindan bir

farklilik olusturmamaktadir.

Gebelik doneminde yiiksek viral yiik (107 IU/ml) ve HBe-
Ag porzitifligi 6zellikle normal vajinal yolla dogan yenido-
ganda enfeksiyona neden olabilecegi belirtilmektedir!.
Calismamizda yalnizca 53 annenin HBeAg/HBeAb du-
rumuna ve yalnizca bes annenin de viral yiik sonuglarina
ulagabildik. Iki annenin HBeAg pozitif, bes annenin viral
yukii ise >2000IU/ml idi. HBeAg pozitif ve viral yiikii
19874497 1U/ml olan anne bebeginde yaptigimiz takipte,
as1 ve HBIG uygulanmasina ragmen antikor yanitinin ge-
lismedigini kaydettik. Sonuglarina ulasabildigimiz hasta
sayisinin az olmasi nedeniyle sonuglar istatistiksel deger-
lendirmeye alinmadi. Ulkemiz gergeginde farkettigimiz
durum ise kronik HBV enfeksiyonu olan gebelerin ilgili
uzmanlarla konsiiltasyonlarmin ve takiplerinin yapilma-
mis olmasidir. Bu baglamda hastalara, hastaliklar: hakkin-
da bilgilendirmeler yapilmali, takiplerinin daha diizenli
olmast ve enfeksiyon hastaliklar1 veya gastroenteroloji uz-
manlarina yonlendirilmeleri agisindan kadin dogum uz-

manlaria egitim verilmelidir.

Gebeligin 3. trimestirinda HBV DNA diizeyi >107 kopya/
ml olan gebelere perinatal bulasi 6nlemek adina antiviral
tedaviler 6nerilmektedir'>". Calismamizdaki hastalar kro-
nik hepatit B enfeksiyonu yoniiyle hepsi eksik takipli yada

takipsiz olduklarindan higbirinde antiviral tedavi baslan-
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mamistt. Gebelikte yiiksek viral yiikii olan hastalara uygun
antiviral tedavi ile viral yiik negatiflesmekte ve fetal gecis
riski de azalmaktadir. Ulkemizde yapilan bir ¢aligmada
gebelik doneminde antiviral tedavi baglanan hastalarin

6.ayinda viral yiikiin negatiflestigi goriilmusttir'.

HBsAg porzitif gebelerdeki sezaryen Oykiilerine bakil-
diginda, hepatit B’si olmayan hastalarla neredeyse ayni
oranlarda oldugunu gordiik. Bunu hepatit B enfeksiyonun
gebelikteki riskleri artirmadigi ve doktorun sezaryen veya
normal dogum kararin: etkilemedigi sonucunu ¢ikarabi-
liriz. Sezaryen veya normal vajinal yol ile dogum yapan
HBsAg pozitif gebelerin iletisim bilgilerinin eksik olmasi
nedeniyle ileriye doniik perinatal gegis riskini de deger-
lendiremedik. Viral yiikii yiiksek ve HBeAg pozitifligi olan
tek olgumuzun dogum eylemi normal vajinal yol ile ger-
ceklesmisti. Yapilan bazi ¢aligmalar elektif sezaryenla do-
gumun vajinal doguma goére HBV enfeksiyonu gegis ora-
nini azalttigini'>'¢ belirtirken bazi ¢alismalar ise birbiriyle

celisen sonuclar sunmaktadir '8,

Hepatit B viriis enfeksiyonu olan gebelerin bebeklerindeki
fetal riskler, HBV enfeksiyonu olmayan gebelerin bebekle-
riyle benzer oldugu bildirilmektedir®. Farkli ¢alismalarda
gebelikte HBV enfeksiyonu erken dogum, diisitk dogum
agirhigr gibi fetal riskleri artirdigr yoniindeyken bazi ¢alis-
malarda ise erken dogum, diisiik dogum agirligi, prema-
titrite ve konjenital anomali gibi fetal risklerde HBV en-
feksiyonu olmayan gebelerin bebeklerine gore bir farklilik
olmadig: bildirilmektedir*®”. Caligmamizda HBV ile en-
fekte annelerin bebeklerinde fetal distres (0,036) haricin-

de fetal risk parametrelerinde artis tespit etmedik.

Sonug
Tiim gebelerin hepatit B yoniiyle taranmasi zorunlu hale
getirilmelidir. Maternal HBV enfeksiyonu varliginin ma-
ternal riskleri artirmadigi sonucunu ¢ikarabilmemiz i¢in
¢ok daha fazla sayida vakanin bir arada oldugu caligmalara
ihtiya¢ vardir. Ayrica hem fetal sagligi korumak hem de

HBV enfeksiyonuna bagli maternal komplikasyonlardan

korunmak amaciyla gebelerin gebelikleri sirasinda ilgili

uzmanlik alanlarinca yakin takibi gerekmektedir.
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Amag  Uriner inkontinans (UT) kadinlari fiziksel, sosyal ve ekonomik yonden etkileyen; yasam kalitelerini bozan yaygin bir saglik sorunudur. Gebelik ve doguma ek olarak anne
yasl, parite, dnceki dogum 6ykiisii, beden kitle indeksi ve gebelik éncesi Ul varligi gebelikte Ul igin risk faktérleridir. Bu ¢aliymada nullipar gebelerde Ul prevelansi ve risk

faktorleri aragtirildi.

Geregve 1 Mart-30 Aralik 2017 tarihleri arasinda Kadin Hastahiklar1 ve Dogum poliklinigimize bagvuran 18-45 yas arasi nullipar gebeler ¢alismaya dahil edildi. Olgulara
Yontemler  Uluslararast Idrar Kagirma Konsiiltasyon Sorgulamasi-Kisa Form ICIQ-SF(International Consultation on Incontinence Questionnaire Short Form) yiiz yiize goriigme ile

doldurtuldu. Olgularin demografik bilgileri ve ICIQ-SF puanlar1 degerlendirildi.

Bulgular  Bu ¢aliymada nullipar gebelerde Ul prevelansi % 15,9 olarak bulundu. >30 yas olanlarda ICIQ-SF toplam puanlari istatistiksel olarak anlaml diizeyde yiiksek bulundu
(p<0,05). Cocukluk ¢ag1 eniirezisi ve inkontinans dykiisii olanlarin olmayanlara gére ICIQ-SF toplam puanlar istatistiksel olarak anlamli diizeyde yiiksek bulundu(p<0,05).
Gebelik donemi ile ICIQ-SF toplam puanlari kargilastirildiginda, gebelik donemi 3.trimester olanlarin 1.trimester olanlara gore ICIQ-SF toplam puanlari istatistiksel olarak

anlamli diizeyde bulundu(p<0,05).

Sonug  Bu ¢alismada nullipar gebelerde Ul prevelansi % 15,9 olarak bulundu. Uriner inkontinans prevelanst gebelik haftast ile artmaktadir. Gocukluk cag: eniiresis ve iiriner

inkontinans 6ykiisii tiriner inkontinans igin risk faktoradir.

Anahtar  Uriner inkontinans, risk faktorii, gebelik, nullipar, ICIQ-SF
Kelimeler

Abstract

Objective  Urinary incontinence (UI) affects women physically, socially and economically; is a common health problem that deteriorates quality of life. Apart from pregnancy and delivery itself, maternal
age, parity, previous birth history, body mass index and presence of pre-pregnancy Ul are risk factors for Ul during pregnancy. In this study, the prevalence and risk factors of UI in nulliparous

pregnant women were investigated.

Materials and
Methods

Nulliparous pregnant women aged between 18-45 years who were admitted to the Gynecology and Obstetrics outpatient clinics of between March 1 and December 30, 2017 were included
in the study. ICIQ-SF (International Consultation on Incontinence Questi ire Short Form) was filled with face-to-face interview. Demographic data and ICIQ-SF scores were evaluated.

Results  In this study, the prevalence of Ul in nulliparous pregnant women was found to be 15.9%. ICIQ-SF total scores were significantly higher in patients> 30 years (p <0.05). The ICIQ-SF total scores
of the patients with a history of childhood enuresis and incontinence were significantly higher than those without a history of incontinence (p <0.05). When ICIQ-SF total scores were compared

with the gestational period, ICIQ-SF total scores of the third trimester and the first trimester were found to be statistically significant (p <0.05).

Conclusion  In this study, the prevalence of UI in nulliparous pregnant women was found to be 15.9%. The prevalence of urinary incontinence increases with gestational week. Childhood enuresis and

history of urinary incontinence are risk factors for urinary incontinence.

Keywords  Urinary incontinence, risk factor, pregnancy, nullipar, ICIQ-SF
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GIRiS
Uriner inkontinans (UT), ¢ogu zaman hafife alinan, ancak
bir kadini fiziksel, sosyal, ekonomik yonden etkileyen;
yasam kalitesini bozan, yaygin bir saglik sorunudur.’? Ge-
belikte Ul prevelanst % 25 - 64 arasinda degismektedir.>*
Farkl caligmalarda nullipar gebelerde UI prevelanst %
10.8 — 15.4 olarak bildirilmistir.>® Ul prevelans ézellikle

gebeligin 20. haftasindan sonra artmaktadir.”

Gebelik ve dogum UT gelismesi icin risk faktoriidiir.* Ge-
belik ve dogumun fasya, ligamanlar, pelvik taban kaslar ve
bu kaslar1 inerve eden, mesane boynu ve iiretray1 kontrol
eden sinirlerde hasara neden olarak Ul olusmasina katki
sagladig: dustntlmektedir’ Ayrica hormonal degisiklik-
ler ve ilerleyen haftalarda genisleyen uterustan mesaneye
uygulanan basi nedeniyle gelistigi diistiniilmektedir.'® Ge-
beligin kendisi disinda anne yasi, parite, 6nceki dogum
oykiisii, beden kitle indeksi (BMI) ve gebelik éncesi Ul

11-15

varlig1 da gebelikte UT igin risk faktdrleridir.

Istem dis1 idrar kagirma sorunu kadinlarda anksiyete, dep-
resyon, utanma duygusu, ozgiiven kaybi ve cinsel fonksi-
yonlarin olumsuz etkilenmesine yol acarak yasam kalitesi

tizerine olumsuz etki gostermektedir.'*!®

Bu ¢aligmada, primigravid gebeler arasinda idrar kagirma
prevalansinin, potansiyel risk faktérlerinin ve inkontinan-
sin yagam kalitesine etkisinin degerlendirilmesi amaglan-
du

Yontem
1 Mart-30 Aralik 2017 tarihleri arasinda Kadin Hastalik-
lar1 ve Dogum polikliniklerine basvuran 18-45 yas arasi
nullipar gebeler ¢aligmaya dahil edildi. Calisma i¢in Tip
Fakiiltesi Etik kurulundan onay alindi. (proje numara-
s1:71522473/050.01.04/30) Bir veya daha fazla sayida do-
gum yapmus, herhangi bir obstetrik risk faktori tagtyan ve
cogul gebeligi olanlar caligma dig1 birakildi. Calismaya ka-
tilmay1 kabul eden tiim gebelere arastirmacilar tarafindan

hazirlanan demografik 6zellikleri ve risk faktorlerini sor-

gulayan anket formu ile birlikte Uluslararasi Idrar Kagirma
Konsiiltasyon Sorgulamasi-Kisa Form ICIQ-SF (Interna-
tional Consultation on Incontinence Questionnaire Short
Form) yiiz yiize goriisme ile doldurtuldu. ICIQ-SF Avery
ve ark. tarafindan idrar kagirma sorununu tanimlama, sik-
1181, niteligi ve ve idrar kagirmanin yasam kalitesine etki-
sini degerlendirmek amaciyla gelistirilmistir."” Cetinel ve
ark. tarafindan Tiirk¢e gecerlik-giivenirligi yapilmis olan
bu form 6 soruluk, kisa, kolay anlasilabilir ve uygulanabilir
bir sorgulama formudur.20 Toplam 6l¢ek puani 0-21 ara-
sindadir. Idrar kagirmanin ciddiyetine gére siniflandiril-
diginda, 0 puan (hig¢ kagirmiyor), 1-5 puan (hafif derece),
6-12 puan (orta derece), 13-18 puan (ciddi derece) ve 19-
21 puan (¢ok ciddi derece) olarak degerlendirilir. Idrar ka-
¢iran kadinlarin yagadiklar: rahatsizligin derecesini ayir-
mada kullanilan kesme degeri Tiirk kadinlar1 i¢in ICIQ-SF
toplam dl¢ek puanina goére 8 olarak bildirilmistir (<8 puan

rahatsizlik diizeyi az ve > 8 puan rahatsizlik diizeyi fazla).

Istatistiksel Analiz
Veriler IBM SPSS Statistics 22 programina aktarilarak ta-
mamlanmistir. Calisma verileri degerlendirilirken sayisal
degiskenler icin tanimlayic istatistikler (ort, std sapma,
medyan, minimum, maksimum), kategorik degiskenler
icin frekans dagilimlar1 (sayi, yiizde) verilmistir. Tki ba-
gimsiz grup arasinda fark olup olmadigina degiskenlerin
normal dagilima uygunluk gostermesi durumuna gore
Mann Whitney U testi veya bagimsiz érneklem t testi ile,
ikiden fazla bagimsiz grup arasinda fark olup olmadigina
Kruskal Wallis testi veya One Way ANOVA testi ile ba-
kildi. Olgek giivenirlikleri icin ise élgek giivenilirliginin
degerlendirilmesi sirasinda en sik kullanilan kriterlerden
biri i¢sel tutarlilik dl¢iisii olan Cronbach’s alfadir. ICIQ-SF
olgegi icin hesaplama yapilmis, Cronbach’s alfa degeri 0,86

olarak bulundu.

Bulgular
Caligma 271 hasta tizerinden gergeklestirilmistir. Arastir-
maya katilan gebelerin yas ortalamas: 26,02+5,05 idi. Bu
caligmada nullipar gebelerde UT prevelansi % 15.9 olarak
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bulundu. Katilimcilarin %68,6’s1 20-30 yas araliginda,
%39,5’inin egitim diizeyi ortaokul-lise seviyesinde, %70,8’i
ev hanimi, %42.1'i normal kiloda, %72,3’11 hig sigara igme-
mis, %31’i haftada birkag kez kafein tiiketiyor, %901 ¢o-
cukluk ¢aginda eniirezis gecirmemis ve %84,1’inin inkon-
tinans Oykiisit bulunmamakta idi. Katilimcilarin obstetrik
ozellikleri incelendiginde, %39,1’1 gebeligin II. Trimeste-
rinde, %83,8’inin diigitk veya kiirtaj 6ykiistt bulunmamak-
ta, ve %78,9'unun gebelikte idrar kagirma sikayeti bulun-
mamakta idi (Tablo 1).

Diigiik/Kiirtaj Var 44 16,2
Oykiisii Yok 227 83,8
Gebelikte idrar | Var 56 21,1
Kagirma Yok 209 78.9

Katilimcilarin ICIQ-SF toplam puanlart incelendiginde
1,58+3,46 ile kesme puanin altinda kaldiklar: saptandi.
Katilimcilarin sosyodemografik ve obstetrik ozellikleri
ile ICIQ-SF toplam puanlar1 karsilagtirildiginda, egitim
diizeyi, ¢alisma durumu sigara/ kafeinli igecek titketme

dykiisii, BKI ve diigiik/kiirtaj dykiileri ile ICIQ-SF toplam

Tablo 1. Katilimcilarin Sosyodemografik ve Obstetrik Ozelliklerinin puanlar1 arasinda istatistiksel olarak anlamh bir fark sap-
Dagilimi (n=271 o .
fthums ( ) . A tanmadi (p>0.05). Yas aralig1 20-30 ile >30 yas olan kati-
SOSYODEMOGRAFIK OZELLIKLER Min-Max | Ort£SS o
limcilarda istatistiksel olarak anlamli fark saptandi. Buna
Yas (y1l) 16-41 26,02+5,05
- % gore >30 yas olanlarda ICIQ-SF toplam puanlari istatis-
20 3 118 tiksel olarak anlamli diizeyde yiiksek bulundu (p<0.05).
Yag 20-30 186 68,6 Cocukluk ¢ag1 eniirezisi ve inkontinans 6ykiisti olanlarin
>30 53 19,6 olmayanlara gore ICIQ-SF toplam puanlar istatistiksel
lkdgretim 105 38,7 olarak anlamh diizeyde yiiksek bulundu (p<0.05). Gebelik
Egitim Ortaokul-Lise 107 39,5 . .. o
s - donemi ile ICIQ-SF toplam puanlar: karsilastirildiginda,
Universite 59 21,8 . . . . .
gebelik dénemi 3. trimester olanlarin 1. trimester olanlara
Calisma Ev Hanimi 192 70,8
durumu Caligiyor 20 292 gore ICIQ-SF toplam puanlar istatistiksel olarak anlaml
Gebelik éncesi iciyordum 0 155 diizeyde yiiksek bulundu (p<0.05). Ayn: sekilde gebelik-
g;iiié‘;me f¢meye devam ediyorum 33 12,2 te idrar kaciranlarin ICIQ-SF toplam puanlari istatistiksel
Hi¢ icmedim 196 72,3 olarak anlamli diizeyde ytiksek idi (p<0.05) (Tablo 2).
Hig tiiketmiyorum 69 25,5
Kflfeiﬂli Icecek Yilda birkag kez tiiketiyorum | 70 258 Tablo 2. Katilimcilarin Sosyodemografik ve Obstetrik Ozellikleri ile
Toul;:Fx?e Haftada birkag kez tiiketi- o4 310 ICIQ-SF Toplam Puanlarinin Karsilasgtirilmasi (n=271)
ykiisti ’ —
yorum SOSYODEMOGRAFIK OZELLIKLER Min-Max | Ort+SS
Hergun tuketlyorum 48 17,7 Yas (yll) 16-41 26,0245,05
(;ocuklu“k ' Var 27 10,0 0 %
Cagi Eniirezis
Oykiisii Yok 244 90,0 <20(1) 1,0622,08
2,
inkontinans Var 43 15,9 Yas 20-30 (2) 1,33+3,28 :f_ : g;;f
Oykiisii Yok 228 84,1 >30 (3) 2,79+4,43
18.5 ve alti 3 1,1 Ilkogretim 1,77+3,69
2.
. 18.6-24.9 Normal kilo 114 42,1 Egitim Ortaokul-Lise 1,35+3,14 X2,461
BKI p794
25.0-29.9 preobez 100 36,9 Universite 1,64+3,63
30 ve iizeri obez 54 19,9 Calisma Ev Hanimi 1,63£3,39 Z: 609
1. Trimester 62 22,9 durumu Calisiyor 1,45+3,65 p:543
Gebelik Haftast | 2.Trimester 106 39,1 Gebelik oncesi igiyordum | 1,22+2,98
- Sigara [gme - ) X%3,558
3.Trimester 103 38,0 Oykiisii Igmeye devam ediyorum | 2,85+4,80 p5169
Hig igmedim 1,44+3,26
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Hig tiiketmiyorum 0,72+2,02
K afeinli .Yllda birkag kez tiiket- 138329
Igecek lyorum X%6,436
'lljiike:m}e Haftada birkag kez 1.9843.99 p:092
Oykiisii titketiyorum T
Hergiin titketiyorum 2,39+4,09
Qoi:uklu“k Var 3,04+4,34 7 2881
Cag1 Entire- . 004
zis Oykiisii Yok 1,4243,32 P
inkontinans Var 7,49+3,94 Z:-12,973
Oykisi Yok 46+1,87 p:,000%
18.5 ve alt1 1,67+2,89
i 18.6-24.9 Normal kilo 1,23+£3,02 2496
BKI !
25.0-29.9 preobez 1,90+3,83 | P»476
30 ve tizeri obez 1,70+3,66
1. Trimester (1) ,87+3,14
Gebelik i X2%7,076
+
Dénemi 2. Trimester (2) 1,59+3,39 p1,029%
3. Trimester (3) 1,99+3,67
Diigiik/Kiirtaj | Var 243+438 | 7. 1577
Oykiistt Yok 1414324 | P128
Gebehkte Var 7,39+3,68 Z:-15.404
Idrar Kagir- P
ma Yok ,05+,69 p:000
X2 Kruskal Wallis H Test, Z: Mann Whitney U Test,
*p<0.05 **p<0.001, a: 2-3, b: 1-3

Tartisma
Bu ¢alismada nullipar gebelerde UI prevelanst % 15.9 ola-
rak bulundu. Literatiirde, primigravidlerde idrar kagirma
insidansini % 19.9, % 34 ve % 39.1 olarak bildiren yayinlar
mevcuttur.*?'2 Caligmalarda Ul tanisi ve sikhigi deger-
lendirme yontemleri arasinda farkliliklar bulunmaktadir.
Bazi ¢alismalar anket ile inkontinans sikligini ve miktarini
sorgularken digerleri yalnizca hasta beyani ile inkontinan-
sin varlig1 yada yoklugunu degerlendirmektedir. Bu ne-
denle prevelans rakamlar arasinda ciddi farklililar olmak-
tadir. Ayrica galismaya dahil edilen hasta popiilasyonunda
Ul insidanst gebelik &ncesi zaten yiiksek ise gebelikte Ul

prevelansinin yiiksek olmasi beklenen bir durumdur.

Gebelik haftasi ilerledikge Ul gériilme olasiiginin arttig:
bilinmektedir.”® Wesnes ve ark. ¢aliymasinda nullipar ge-
belerde; gebelik dncesinde % 26 olan Ul prevelansinin,
gebeligin 30. haftasinda % 48% ¢iktigini rapor etmislerdir.6

Sharma ve ark. Ul prevelansini gebeligin ilk trimesterinde

% 24.1, ikinci trimesterde % 23.6 ve {iglincii trimesterde
% 27.9 olarak bulmuglardir.* Kocaoz ve ark. ¢aligmasinda
UI prevelansini ilk trimesterde % 2.8, ikinci trimesterde %
8.5 ve Ug¢ilinci trimesterde % 87.7 olarak bildirmislerdir.**
Bu ¢alismada gebelik donemi ile ICIQ-SF toplam puanlari
kargilagtirildiginda, gebelik donemi 3. trimester olanlarin
1. trimester olanlara gore ICIQ-SF toplam puanlari yiiksek
bulundu(p<0,05).

Gebelikte UT prevelansinin kadin yast ile arttig1 bildiril-
mistir.**>? Rortveit ve ark. EPINCONT c¢aligmasinda, ilk
dogum anindaki maternal yasin, ilk dogum sirasindaki
geng kadinlara kiyasla, 25 yas ve tizerindeki kadinlarda
UI prevalansinin anlamli olarak daha yiiksek oldugunu
gostermistir.”” Bu ¢aliymada da literatiirle uyumlu olacak
sekilde 30 yasin iizerinde olanlarda ICIQ-SF toplam puan-
lar1 yiiksek bulundu.

Brown ve ark. nullipar gebelerde UT risk faktérlerini de-
gerlendirdikleri caligmalarinda gebelik kaybi oykiisi,
gebelik oncesi yiiksek BKI (BKI 230 kg/m2), ¢ocukluk
caginda eniirezis dykiisiiniin nullipar gebelerde UT geli-
simi i¢in risk faktorii oldugunu bildirmislerdir.*** Bizim
calismamizda ise BKI ve diisiik/kiirtaj dykiileri ile ICIQ-
SF toplam puanlari arasinda istatistiksel olarak anlamli bir
fark saptanmazken (p>0.05), ¢cocukluk ¢ag1 eniirezisi ve
inkontinans Gykiisii olanlarin olmayanlara gore ICIQ-SF
toplam puanlari istatistiksel olarak anlamli diizeyde yiik-
sek bulundu (p<0.05).

Fazla miktarda kafeinli icecek tiiketiminin UT igin risk
faktort oldugu bilinmektedir. Ancak diisiik miktarda tii-
ketimin etkisi olmadig1 distiniilmektedir.*® Yapilan metaa-
nalizde kafein titketiminin Ul gelisimi i¢in risk faktdrii ol-
madig1 gosterilmistir.®! Bu ¢alismada metaanalizle uyumlu
olarak kafein tiiketiminin UT icin risk faktorii olmadigt
bulundu(p>0,05).

Gebelikte idrar kagirmanin kadinlarin yasam kalitesini
azalttig1 bilinmektedir. Kogak ve ark. Tiirkiyede yaptiklar:
calismada UT sikayeti olan kadinlarin % 87.2” si idrar ka-
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¢irmanin yasam kalitelerini diistirdiiglinii belirtmislerdir.2
Dolan ve ark. primigravid gebeleri kapsayan ¢aligmala-
rinda gebelikte % 71.1 kadinin yasam kalitesi 6l¢ek puani
diisiik bulunmustur.®> Kocaéz ve ark. gebelikte Ul'nin ka-
dinlarin yasam kalitelerini etkilemedigini ya da ¢ok az et-
kiledigini bildirmislerdir.** Bu ¢aligmada hastalarin yasam
kaliteleri ayr1 bir 6l¢ek ile degerlendirilmedi. Ancak, idrar
kagirmanin yasamlarini ne kadar etkiledigi konusunda
bilgi veren ICIQ-SF formu dolduruldu. Bizim ¢aligmamiz-
da da literatiir ile uyumlu olarak gebelikte idrar kagiran-

larin ICIQ-SF toplam puanlari yiiksek bulundu (p<0.05).

Sonug
Uriner inkontinans gebelikte sik goriilen, gebelik haftast
ile artan yasam kalitesini etkileyen bir durumdur. {leri yas,
cocukluk cag1 eniiresis ve iiriner inkontinans oykist risk
faktorlerindendir. Antenatal bakim hizmeti veren saglik
personelinin siklikla goriilen bu durum ile ilgili olarak far-

kindaliginin arttirilmasi gerekmektedir.
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El hijyeni, saglik bakimuyla iliskili enfeksiyonlarin (SBIE) énlenmesinde en etkili, en kolay ve en ucuz yéntemdir. Bu ¢alismada amag; Saglik Hizmetleri Meslek
Yiiksekokulu'nda (SHMYO) 6grenim goren iiniversite 6grencilerine verilen el hijyeni egitiminin etkinligini degerlendirmektir.

Calisma, gerekli izinler sonrasinda, Nisan 2017de Sakarya Universitesi SHMYO'da yapildi. Egitimler, enfeksiyon kontrol hemsiresi tarafindan verildi. Gériisme Egitim
éncesi (EO) ve egitim sonrast (ES) dgrencilerden goriisme formunu doldurmalart istendi. Goriisme formu sosyodemografik bilgileri igeren dokuz soru, el ytkama
aliskanhg bilgilerini igeren iki soru ve el hijyeni bilgi diizeyini 6l¢meye yonelik olusturulan on soru olmak tizere toplam 21 sorudan olusturuldu. Her soruya 10 puan
verildi, testten alinabilecek maksimum puan 100dii. Elde edilen veriler SPSS 21 programinda degerlendirildi, p<0.05 anlamli kabul edildi.

Caligmaya 103 dgrenci katildi. Ogrencilerin 24%ii erkek ve 79'u kadindi. Ogrencilerin 85’1 17-20 yas arasinda ve 18’i >21 yas ve iizeriydi. Ogrencilerin 43’i tibbi
dokiimantasyon ve sekrerterlik, 37si ilk ve acil yardim, 15’1 yagh bakimi, 5’ tibbi laboratuvar ve 3’i ¢ocuk gelisimi bolimii 6grencisiydi. El yikama aligkanliklar:
degerlendirildiginde; 6grencilerin %70,8’i sik sik el yikadigmn, %17,4’ kirli temas sonras ellerini yikadigini, %9,7’si her tuvalet sonrasi ellerini yikadigini ve %2’si el
yikamadigin belirtti. EO el hijyeni bilgi diizeyi ortancas: 70,0 [50,0-80,0] iken ES el hijyeni bilgi diizeyi ortancas 80,0 [65,0-90,0] olarak hesaplandi (p=0.018).

Egitimle beraber dgrencilerin el hijyeni bilgi diizeyi artt. Ogrencilere diizenli olarak verilecek olan teorik ve uygulamali egitimler saglik personeli adaylarimnin uyumunu
artiracag disiiniildi.

El Hijyeni, El Yikama, Bilgi, Egitim, Saglik Teknikeri Ogrencileri

Abstract

Objective

Materials and
Methods

Results

Conclusion

Keywords

Hand hygiene is the most effective, easiest and cheapest method in the prevention of nosocomial infections. In this study; the aim of this study is to evaluate the effectiveness of hand hygiene
education given to university students studying at Vocational Health High School.

The study was carried out in Sakarya University Vocational Health High School in April 2017 after the necessary permissions. Educations were given by infection control nurse. Before and
after the training (BT-AT); the students were asked to complete the interview form. The interview form consisted of 21 questions: nine questions including sociode iphic information, two
questions including hand washing habits and ten questions for measuring hand hygiene knowledge level. Each question is 10 points and the maximum score is 100. The data were analyzed in

SPSS 21 program and p <0.05 was considered significant.

In total, 103 students participated in the study. Of these, 24 of them were male and 79 were female. 85 of the students were between the ages of 17-20 and 18 were > 21 years and older. 43 of the
students were medical documentation and secretarial, 37 were first and emergency aid, 15 were aged care, 5 were medical laboratory and 3 were child develop department students. When
hand washing habits are evaluated; 70.8% of the students wash their hands frequently, 17.4% wash their hands after dirty contact, 9.7% wash their hands after each sink and 2% said they did
not wash their hands. The median level of hand hygiene knowledge level was 70.0 [50.0-80.0] whereas the median level of knowledge of AT hand hygiene was 80.0 [65.0-90.0] (p = 0.018).

The knowledge of hand hygiene increased with the education. The theoretical and practical trainings that will be given regularly to all students will increase the harmony among the health
personnel candidates.

Hand Hygiene, Hand Washing, Knowledge, Education, Health Technician Students.
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GIRiS
El hijyeni, saglik bakimiyla iliskili enfeksiyonlarin (SBIE)
onlenmesinde en 6nemli ve en kolay ancak uyumun da az
oldugu bir uygulamadir. El hijyeni olarak da adlandirilan
el yikama evde, isyerinde, hastanelerde her tiirlii enfek-
siyon hastaligin1 6nlemenin en etkili ve ucuz yollar ara-
sindadir’. El hijyeni 6zellikle ishal ve solunum yolu has-
taliklarinin yayilmasini azaltmaktadir. Hastadan hastaya
mikroorganizmalarin yayilimi el hijyeni ile en aza indirile-
bilir’. SBIE disinda, genel halk sagliginin korunmasi ve ge-

listirilmesi agisindan da el yikama son derece 6nemlidir®.

Son galismalar gelistirilmis el hijyeni uygulamalarinin
SBIE ve ayn1 zamanda ¢oklu ilag direnci (GID) gésteren
organizma bulasinin azaltilmasinda en fazla etkiye sahip

oldugunu géstermistir*.

Tiim diinyada SBIEnin insidansi ortalama % 7-10 civa-
rindadir ve bu enfeksiyonlarin tedavi maliyeti olduk¢a
yiiksektir. Hastane icerisinde yiiksek virulans ve ¢oklu ilag
direnci gosteren mikroorganizmalarin hastalar arasinda
taginmasi ve yayllmasinda % 20-40’mda kaynak, saglik
calisanlarinin kirli elleridir. Bu sorunun en az yarisi el hij-
yeni gibi basit bir islemle engellenebilir’. El hijyeninde te-
mel hedef capraz kontaminasyonun dnlenmesidir. Bunun
i¢in uygun riinle uygun siirede yapilacak uygulama ile el
antisepsisinin saglanmasinin yani sira gerekli durumlarda
eldiven kullanimi 6nem tagir. El hijyeni i¢in son derece
kapsamli ve kanit dereceleri ile ifade edilen CDC (Centers
for Disease Control and Prevention) 6nerileri yol gosteri-
cidir. Bu kilavuzlar rehberliginde saglik personeli egitimi-

ne 6nem verilmigtir®.

Hastane tabanli arastirmalar, el hijyeni 6nerilerine uyul-
mamasinin, SBIE ve CID mikroorganizmalarin yayilmast
ile iliskili oldugunu ve salginlara biiyiik oranda katkida
bulundugunu gostermistir. Caligmalar ayrica, SBIE pre-
valansinin, el hijyeni énlemleri arttik¢a azaldigini goster-
mistir’. Ne kadar pahali ve siki 6nlemler alinirsa alinsin el

hijyenine uyum arttirilmadig: siirece para ve emek bosa

gidecektir. Dolayistyla SBIE’nin kontroliiniin olmazsa ol-

mazt el hijyenine uyumdur.

Hastalara birebir hizmet veren saglik personeli hastaneler-
de 6nemli bir yer tutmaktadir. Bu ¢alismada amag, saglik
hizmetleri meslek yiiksekokulu (SHMYO) 6grencilerine

verilen el hijyeni egitiminin etkinligini degerlendirmektir.

Yontem
Yer ve Zaman
Calisma, 27 Nisan 2017'de Sakarya Universitesi Saglik Hiz-
metleri MYOda 6grenim goren 6grencilerle yapildi. Calis-

maya baslamadan 6nce gerekli kurum izinleri alind1.

Evren ve 6rneklem
Arastirmanin evrenini Sakarya Universitesi SHMYO'da
6grenim goren Ogrenciler olusturdu. Calismaya SHM-
YOda 6grenim goren ilk ve acil yardim teknikerligi, tibbi
laboratuvar, yashi bakimi, tibbi dokiimantasyon ve sekre-
terlik ve ¢ocuk gelisimi béliimlerinde 6grenim goren 103
ogrenci katildi. Ders uygulamasi amaciyla okul disinda

olan 6grenciler ¢alisma kapsami digina alindi.

DUAYA €L HIJVENi ETRILIGI
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Sekil-1: 5 May:s Diinya EI hijyeni Giinii Etkinligi

Verilerin toplanmasi ve el hijyeni egitimi
5 Mayis Diinya El Hijyeni Etkinligi kapsaminda farkinda-
lik olusturmak amaciyla Sakarya Universitesi SHMYO el
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hijyeni etkinligi gerceklestirildi ($ekil-1). El Hijyeni egiti-
mi bir oturum olarak enfeksiyon kontrol hemsiresi tarafin-
dan verildi. El hijyeni egitimi, SBIE 6nlemede el hijyeninin
6nemi, el hijyeni saglama yontemleri, hijyenik el yikama,
bes endikasyon kuralina gore el hijyeni, antisepsisi ile al-
kollii el antiseptigi kullaniminda dikkat edilmesi uygula-
malar ve alinmasi gereken giivenlik 6nlemleri ve eldiven
kullaniminda el hijyeni konu bagliklarini icermekteydi.
Egitime katilan 6grencilere ¢aliyma hakkinda bilgi verile-
rek 6n test uygulandi. Egitimin sonunda son test uygula-

narak ¢aligma sonlandirildi.

Veri toplama araci
Arastirmaci tarafindan literatiir taranarak olusturulan go-
riisme formu, sosyodemografik bilgileri iceren 9 soru, el
yitkama aligkanlig1 bilgilerini igeren 2 soru ve el hijyeni ile
ilgili bilgi diizeyini 6l¢meye yonelik olusturulan 10 soru
olmak tizere 21 sorudan olugsmaktaydi. Calismaya katilma-
y1 kabul eden dgrencilerden egitim dncesi (EQ) ve egitim

sonrast (ES) goriisme formunu doldurmalari istendi.

Verilerin degerlendirilmesi
Her soru 10 puan olup testten alinabilecek maksimum
puan 100dii. EO ve ESde dgrencilerden gdriisme formu
doldurulmas: istendi. Aragtirmadan elde edilen veriler
bilgisayar ortaminda SPSS 21.0 programinda analiz edil-
di. Elde edilen verilerin normal dagilima uyup uymadigt
Kolmogorow-Smirnov testi ile degerlendirildi. Verilerin
istatistiki degerlendirilmesinde; ortalama, standart sapma,
frekans ortanca, eyreklikler aras genislik, Wilcoxon Isa-
retli Sira Testi, Mc Nemar Testi kullanilmistir. Sonuglar %
95’lik giiven araliginda, anlamlilik p<0.05 diizeyinde de-

gerlendirilmistir.

Bulgular
El hijyeni egitimine 103 6grenci katilmis olup, 6gencile-
rin 79 (%76,6)’u kadin, 85 (%82,5)’1 17-20 yas arasinda, 70
(%67,9)’1 1.simif 6grencisi ve 75 (%72,8)’1 genel lise mezu-
nuydu. Sosyodemografik verilere iliskin ayrintili bilgiler
Tablo-1'de verildi.

Tablo-1: Egitime katilan 6grencilerin sosyodemografik ozellikleri
Sosyodemografik veriler n %
Cinsiyet

Kadin 79 (76,6)
Erkek 24 (23,3)
Yas

17-20 yas 85 (82,5)
21 ve {istil yas1 18 (17,4)
Mezun olunan lise

Saglik Meslek Lisesi 28 (27,1)
Genel lise ve diger 75 (72,8)
Suan égrenim gordiigii egitim programi

Ik ve acil yardim programi 37 (35,9)
Tibbi dokiimantasyon ve sekreterlik 43 (41,7)
Yasli bakimi programi 15 (14,5)
Tibbi laboratuvar teknikleri program1 5 (4,8)
Cocuk gelisimi programi 3 (29
Suan 6grenim gordiigii simif

1.smf 70 (67,9)
2.s1n1f 33 (32,0)
Ailenin yasadig: yer

Koy-kasaba 21 (20,3)
flge 40 (388)
il 20 (19,4)
Biiyiikgehir 22 (21,3)
Ailenin aylik geliri

<1000 tl 12 (11,6)
1000-3000 tl 56 (54,3)
3000-5000 tl 31 (30,0)
5000-10 000 tl 4 (3,8)
Anne egitim durumu

Okuryazar degil 329
ko gretim 60 (58,2)
Ortadgretim 30 (29,1)
Yiiksekokul 10 (9,7)
Baba egitim durumu

Okuryazar degil 1 (0,9)
Tlkogretim 47 (45,6)
Ortadgretim 41 (39,8)
Yiiksekokul 14 (13,5)

Ogrencilerin el yitkama aligkanliklar: degerlendirildiginde;
ogrencilerin 73 (%70,8)’l sik sik el yikadiging, 28 (%27,1)’i

kirli temas sonrasi ellerini yikadigini ve 2 (%2)si elleri-
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ni ytkamadigint belirtti (Sekil-2). Ogrencilerin tamami

(n:103) el hijyeni saglarken sabun kullanmaktaydi.

Ogrencilerin el yilkama aligkanliklari (n)

B

Sik sik ellerimi ykanm Kirli temas sonrasi ellerimi yikarim Ellerimi ykamam

Sekil-2: Ogrencilerin el ytkama aliskanliklar (n).

Ogrencilerin el hijyeni egitimi &ncesi ve sonrast el hij-
yeniyle ilgili sorulara verdikleri cevaplar $ekil-3de gos-
terilmistir. EO ve ESde el hijyeni bilgi diizeyleri deger-
lendirildiginde; EO el hijyeni bilgi diizeyi ortancast 70,0
[50,0-80,0], ES el hijyeni bilgi diizeyi ortancas1 80,0 [65,0-
90,0] idi ve EO ve ES bilgi diizeyleri arasinda anlaml fark
vard1 (p=0.018). Yas, cinsiyet, boliim ve diger bilgilere gore
el hijyeni EO ve ES bilgi diizeyleri Tablo-2'de gosterildi.

e Eitim Oncesi Dojru Cevap¥

—a—siitim Sonrasi Dofru Cevap %

Sekil 3: Ogrencilerin el hijyeni egitimi 6ncesi ve sonrast soru-

lara verdikleri dogru cevaplar (%).

Egitim Oncesi Egitim Sonrast .
Bilgi Diizeyi Bilgi Diizeyi L.
(n:103) (n:103) degeri
1720 Yas | 70,0 [50,0-80,0] | 80,0 [62,5-90,0] | 0.024
Yas
>21Yag? | 70,0 [50,0-80,0] | 80,0 [62,5-90,0] | 0.414
Erkek 60,0 [32,5-70,0] | 80,0 [75,0-85,0] | 0.010
Cinsiyet
Kadin 70,0 [50,0-80,0] | 70,0 [60,0-90,0] | 0.215
Saglik
Mezun Meslek Lise- | 70,0 [52,5-80,0] | 75,0 [60,0-90,0] | 0.531
Olunan si Mezunu
Lise 05 :
DigerLise | - 1500-80,0] | 80,0 [70,0-80,0] | 0.021
Mezunu
ilk ve acil
yardim | 70,0 [60,0-80,0] | 80,0 [60,0-90,0] | 0.593
programi
Tibbi
dokiiman- |- (0 o o0 070,07 | 80,0 [70,0-87,5] | 0.001
tasyon ve
sekreterlik
Ogrenim
gordiigii Yaghbakimu | ¢0 1 160.0-60,0] | 80,0 [70,0-80,0] | 0,001
program programl
Tibbi
laboratuvar | 12 75 01 | 80,0 [80,0-80,0] | 0.157
teknikleri
programi
Cocuk
gelisimi | 50,0 [50,0-50,0] | 70,0 [70,0-90,0] | 0.027
programl
1.Smnif
§uan M 60,0 [50,0-72,5] | 80,0 [70,0-90,0] | 0.001
dgrenim Ogrencisi
gordiigi 2.Smaf
snif Ogrencisi | 700 70.0-80.0] | 70.0[37.5-800] | 0.267
Koy-kasaba | 70,0 [60,0-80,9] | 80,0 [62,5-80,0] | 0.366
Ailenin flge 70,0 [52,5-80,0] | 70,0 [62,5-80,0] | 0.127
yasadigi yer il 60,0 [50,0-80,0] | 80,0 [60,0-90,0] | 0.248
Biiyiiksehir | 65,0 [50,0-80,0] | 80,0 [67,5-92,5] | 0.157

Tartisma
El hijyeni, SBiE'nin énlenmesinde etkinligi kanitlanmis
standart énlemlerin baginda gelir. SBIE etkenlerinin has-
talar arasinda ¢apraz kontaminasyonu, ¢ogunlukla saglik
calisanlarinin elleri aracilig ile olmaktadir. Bu sayede has-
tane ortaminda viriilansi yitksek ve CID gdsteren mikro-
organizmalar kolaylikla yayilmakta ve yiiksek oranlarda
HEye neden olmaktadir. El yikamadaki amag, ellerdeki
gozle gorilir kiri uzaklagtirmanin yani sira gegici floranin
tamamini uzaklagtirmak, kalici floranin da sayica azalma-
sin1 saglamaktir7. Saglik ¢alisanlarinda ellerin yikanmasi

ya da dezenfeksiyonu gegici flora ile bakteriyel kontami-
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nasyonu engelleyerek, gelismesi olasi enfeksiyonlarin 6nii-
ne gegecektir9. Literatiirde bu temel bilgileri destekleyen
calismalar bulunmasina ragmen, saglik caliganlarinin el
hijyeni uygulamalarina uyumu yeterli diizeyde degildir10.
DSO'niin yiiriittigii bir aragtirmada Kosta Rika, Italya,
Mali, Pakistan ve Suudi Arabistanda 43 hastanede dok-
torlarin % 40’1in1in, hemsirelerin % 29’unun, biitiin saglik
calisanlarinin ise ortalama % 49’unun el hijyenine dikkat
etmedigini ortaya koymustur. Program cergevesinde veri-
len egitim sonrasinda ise saglik personelinin el hijyenine
dikkat etme oraninin % 51den 67’ye yiikseldigi belirlen-

mistir'.

Calisgmamizda 6grencilerin EO el hijyeni bilgi diizeyi or-
tancast 70,0; ES el hijyeni bilgi diizeyi ortancasi 80,0 ola-
rak saptandi ve EO ve ES bilgi diizeyleri arasinda istatis-
tiksel olarak anlamli fark bulundu (p<0.018). Gozlenen bu
farkin egitim sonu beceri puani lehine oldugu ve yapilan
egitimin 6grencilerin bilgi diizeyini olumlu yonde gelistir-
digini gostermektedir. Saglik ¢alisani adaylarinin el hijye-
ni ile ilgili bilgi, davranig ve tutumlarin degerlendirildigi
baska bir ¢calisgmada katilimcilarin %50,8’i ellerini sik stk
yikadigini belirtmislerdir®. Copur Cigek ve arkadaslar: ta-
rafindan tip fakiiltesi 6grencilerine yonelik diizenlenen el
hijyeni egitim programiin etkinliginin degerlendirildigi
¢alismada, katilimcilarin %60 el hijyeninin kendileri igin

yeni bir konu oldugunu ifade etmislerdir’.

Caligmamizin sonuglari cinsiyete gore degerlendirildigin-
de; kadin cinsiyette EOQ ve ESde anlaml fark olmazken
(p=0.215) erkek cinsiyette EO ve ESde arasinda anlamli
fark bulunmustur (p=0.010). Turan ve ark.131n yapmus
oldugu ¢alismada, erkek 6grencilerin el hijyeni bilgi dii-
zeyi puan ortalamasi 65,96+15,62 ve kadin 6grencilerin el
hijyeni bilgi diizeyi puan ortalamasini 71,66+13,87 olarak
saptanmust1 ve cinsiyete gore el hijyeni diizeyi bilgi pua-
n1 arasinda anlamli fark oldugu bildirilmisti (p=0,000).
Kalmer (2006), yapmis oldugu caligmada, el hijyeni dav-
ranig puani ortalamasini erkeklerde (55,6+7,8) kadinlarda

(52,2+8,4) gore daha yiiksek olarak saptamusti.14 Simsek

ve ark.15’nin yapmis olduklar ¢aligmada ise, toplam hij-
yen puaninin kizlarda erkeklere gore daha yiiksek oldugu
belirtilmistir. Bu ¢aliymada toplam hijyen puaninin kizlar-
da erkeklere gore daha yiiksek olmasi, kizlarda toplumsal
cinsiyet rollerine bagl olarak ortaya ¢ikmis davranis bi-
¢imlerinin kisisel aligkanliklara yansimasinin bir sonucu
olarak degerlendirilmis ve erkek 6grencilerin hijyen ye-
tersizlikleri neden ile ortaya ¢ikacak hastaliklar icin risk
grubu olarak nitelendirilmesine yol acabilecegi 6ngoriil-
miistiir. Caliymamizda erkek 6grencilerin verilen egitimi
daha dikkatli dinledigi ve buna bagli ESde anlamli farkin

oldugu distintilmistir.

Mezun olunan lise tiiriine gére EO ve ES puan ortancalar1
degerlendirildiginde; ESde diger lise mezunlarinda an-
laml bir fark varken (p=0.021) saglik meslek lisesi (SML)
mezunu Ogrencilerde anlamli bir fark bulunmamistir
(p=0.531). Simsek ve ark."”nin yapmis oldugu ¢aligmada,
ogrencilerin 6grenim gordiikleri lise tliriine gére toplam
hijyen puani ortalamalar1 degerlendirilmistir. Caliymada
genel lise egitimi veren 6zel lise 6grencilerinin puan or-
talamasi 18,15, endiistri meslek lisesi 6grencilerinin puan
ortalamas1 15,46 ve SML 6grencilerinin ise puan ortalama-
s116,89 idi ve 6grenim goriilen lise tiiriine gére hijyen pu-
an1 ortalamalar1 arasinda anlamli fark oldugu saptanmustir
(p=0.001). Calisgmamizda SML mezunu 6grenciler lisede
almis olduklar1 egitimden dolay1 kendilerini daha giivende
hissettikleri i¢in el hijyeni egitimine fazla 6nem vermemis
olabilir. Diiz lise mezunu 6grenciler bu konuda egitim al-
madiklari i¢in egitimi daha dikkatli dinlemis ve buna bagh

anlamli bir farkin oldugu diistintilmstiir.

Caligmamizda birinci sinif 6grencilerde EO ve ESde puan
ortancalar1 arasinda anlamli bir fark varken (p=0.001);
ikinci sinif 6grencilerde anlamli bir fark yoktu (p = 0.267).
Ikinci sinif 6grencileri birinci smiftayken saglik ve hijyen
egitimi aldiklar1 i¢in egitim diizeyi ayni kalmistir. Birinci
sinif ogrencileri ise el hijyeni egitimini daha dikkatli din-
lemis ve buna bagl bilgi diizeyinin arttig1 diistintilmstiir.

Tiim saglik calisanlarinin rutin olarak yapmasi gereken bir
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islem olmasina ragmen, bu konuda yapilan tim ¢alisma-
larda, saglik personelinin el yikama sikliginin olmas: ge-
rekenin altinda oldugu gozlenmistir1 1. Ancak son zaman-
larda yapilan tesvik programlari ile oranlarda artis oldugu
goriilse de bu yeterli degildir. Ulkemizde bir iiniversite
hastanesinde yapilan, asistan doktor ve hemsirelerin katil-
dig1 calismada giinliik el yikama sayilar1 hemsirelerde or-
talama 34,5+24,5, asistan doktorlarda ise 16,5+10,5 olarak
daha diisitk bulunmugtur. Sosyal el yikamada ideal olarak
kabul edilen siireyi (10-30 sn) hemgireler % 51 asistanlar
ise % 48 oraninda dogru olarak yanitlamislardir ve arada-
ki fark anlamli bulunmamuistir. Ellerin yikandiktan sonra
kurulanmasi gerektigini hemsireler % 83 asistan doktorlar
ise % 67 oraninda dogru olarak yanitlamislardir. El yika-
ma sikligini azaltan sebepleri hemsireler is yiikiiniin fazla-
111 %58,7, ellerin zarar gormesi %22,7, lavabo yetersizligi
%12, el yikanan ortama ve malzemeye giivensizlik %5,3

olarak yanitlamislardir’.

Caligmamizda, el hijyeni 6nemine iligkin tiim segenekler
potansiyel saglik yararlarini géstermekte olup literatiirlerle
uyumludur. Ellerdeki gozle goriiniir kirlerin giderilmesin-
de sabun ve su ile el ytkama halen altin standarttir. Bizim
calismamizda oldugu gibi yapilan diger ¢aligmalarda da*

katilimcilarin tamamui el hijyeni saglarken sabun kullan-

diklarini ifade etmiglerdir. Farkli tilkelerde su ve sabun

kullanim oranlar farklilik gostermektedir'

SBIE énlenmesi ve kontroliinde sorumlulugu olan saglik
egitimi alan @iniversite 6grencilerinin el hijyeni uygulama-
larmna iliskin bilgi diizeyleri egitim sonrasi anlamli dere-
cede yiikseldigi goriilmiistiir (p=0.018). El hijyeni hastane
enfeksiyonlarinin énlenmesinde en basit en kolay ve en et-
kili yontemdir. Enfeksiyon zincirinin kirilabilmesi, HEnin
onlenmesi ancak bu konuda yeterli teorik ve teknik bil-
giye sahip saglik ¢alisanlarinin farkindalig: ile méimkiin-
diir. Saglik egitimi alan 6grencilerin hijyen konusundaki
farkindaliklarinin arttirilmasi ve bu siirecin el hijyeniyle
birlikte, temizlik, sterilizasyon, dezenfeksiyon ve antisepsi
de dahil olmak {izere ¢ok yonlii bilesenlerle ele alinabilir.

Sonug olarak bahsedilen tiim bu ¢alismalardan ve kendi
gozlemlerimizden el hijyenine yonelik egitim ve uygu-
lamalarin saglik ¢aligani adaylarina zorunlu ders olarak
verilmesi, en azindan enfeksiyon kontrol dnlemlerine y6-
nelik ortak bir miifredatin olusturulmas: gerektigini di-
stinmekteyiz. Egitim ¢alismalar1 devamli olmali, kurumsal
sartlara uygun Oneriler icermelidir. Egitimi kolaylastirici,
bireyler arasi uygulama farkliliklarini en aza indirecek,

uyumu artiracak ¢ok yonlii stratejiler gelistirilmelidir.
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Abstract

Objective  The purpose of this research paper is to concisely discuss the health care systems of two middle-income countries, Malaysia (upper middle-income) and Bangladesh (lower
middle income) using published government documents as observed by dental counterparts. These international appraisals of health systems allow a reflection on and
evaluate health care performance of these two countries which could influence policy makers to promote accountability. Whilst most international comparisons seek to
identify high performers with the best outcomes, these cross-national comparisons provide empirical bases to drive reform for better health policy. The first part of the
research paper will focus on the overview of both organisations that includes description, structure and governance of health care systems, includes dentistry across above-
mentioned countries. The second part of this paper will analyse, evaluate and compare financial support, workforce and health delivery concerning equity and efficiency of
services. Finally, a summary of the healthcare systems, including an overview of recent changes and proposed future reforms in these countries will be provided.

Keywords  healthcare, challenges, Malaysia, Bangladesh and dental counterparts

Ozet

Amag  Bu aragtirmanin amact, iki orta gelirli iilkenin, Malezya (iist orta gelirli) ve Banglades'in (diisiik orta gelirli) saglik sistemlerini dighekimligi tarafindan gozlemlenen yayinlanmig devlet belge-
lerini kullanarak tartismaktir. Saglik sistemlerinin bu uluslararast degerlendirmeleri, politika iireticilerini hesap verebilirligi tesvik etmeyi etkileyebilecek olan bu iki iilkenin saglik hizmetleri
performansina bir yansimasini ve degerlendirmesini saglar. Uluslararasi karsilastirmalarin ¢ogu, en iyi sonuglart elde eden yiiksek performans gosteren kisileri belirlemeye ¢alissa da, bu
iilkeler arast karsilastirmalar, daha iyi saglik politikast igin reformu tesvik etmek icin ampirik temeller saglar. Arastirma raporunun ilk kismu, saglik hizmetleri sistemlerinin tanimz, yapist ve
yonetisimini iceren her iki kurulusun genel bakisina odaklanacak ve yukarida belirtilen iilkeler arasinda dis hekimligi konularina odaklanacaktir. Bu yazinmin ikinci kismu, hizmetlerin esitligi
ve etkinligi ile ilgili finansal destek, isgiicii ve saglik dagitimint analiz edecek, degerlendirecek ve karsilagtiracaktir. Son olarak, bu iilkelerde yapilacak son degisikliklere ve dnerilen gelecekteki
reformlara genel bir bakis iceren saglik sistemlerinin bir ozeti sunulacaktir.

Anahtar

Kelimeler Saghk, zorluklar, Malezya, Banglades ve dis hekimligi
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INTRODUCTION
Upper Middle-Income Country of Malaysia
Malaysia is a country in South-East Asia. It is composed of
two different regions, Peninsular Malaysia and East Malay-
sia’” The country has three federal territories and thirteen
states. The country practices parliamentary democracy
and the Prime Minister leads the government along with a
constitutional monarch.. Malaysia is an upper middle-in-
come country that enjoyed political and financial strength.
While Islam is the official religion of the country, it is a
predominantly secular country where a multicultural soci-
ety lives harmoniously,. The country had an average annu-
al growth rate of 1.1 per cent and the estimated population
in Malaysia is 32.4 million in 2018**. Furthermore, as indi-
cated by national statistics, three-quarter of Malaysians live
in Peninsular Malaysia while the rest reside in East Malay-
sia’. The surface area of Malaysia is approximately 330,800
square kilometres with a population density as of 2018 of
98 individuals per square kilometre®. On the other hand,
based on the 2017 Salaries and Wages Survey Report, the
average monthly income of employees has increased 8 by
1% to Malaysian Ringgit (MYR) 2, 880 compared to the

previous year ’.

The Malaysian population is maturing. Even though the
statistics reported that only 6.5% of the population are
aged 65 years and above in 20187, it is estimated that the
volume of senior citizens will increase by double digits by
2040*. This mirrors the maturing population trend experi-
enced by numerous different countries®'°. In recent years,
the life expectancy at birth for Malaysia in 2016 is 75 years
1. Meanwhile, the male to female ration is at 107 males
per 100 females. Approximately 89.7 % of the population
are Malaysian citizens originated from a range of ethnic
groups, specifically the Bumiputera (69.1%), Chinese
(23.0%), Indians (6.9%) and others (1.0%) recorded in
2018’ In this way, the past and current patterns of the local
contexts can be utilised to determine whether the Malay-

sian population is young, growing or maturing.

Malaysia has cultivated various affiliations and collabo-
rates with various international associations, such as the
World Health Organizations (WHO) and Association of
Southeast Asian Nations (ASEAN) in its effort to enhance
general wellbeing'>". Consequently, Malaysians have prof-
ited from a well-developed health care system, better ac-
cess to clean water and sanitation which has reduced con-
tagious disease illnesses. Nevertheless, the transferrable

contagious diseases still remain a concern'.

Bangladesh (Lower Middle-Income Country)
The People’s Republic of Bangladesh (Bangladesh) is a
South Asian nation situated by the glimmering Bay of Ben-
gal. Bangladeshi land area is only 147570 square kilometre,
which is smaller than Malaysia. However, in spite of hav-
ing a smaller land area, the country has a significant larger

1516 - Purthermore,

population with around 163 million, s
over 725,000 Rohingya refugees are residing in the coun-
try. Bangladesh was reported as the twelfth most densely
populated in the world and eighth most populous in South

Asia region'”".

Bangladesh is a perfect example of a secular country and
freedom of religion. This is demonstrated by its population
where 88.4% or a majority of its citizens practice Islam,
9.5% Hinduism, 0.3% Buddhism and 0.2% Christianity
20. In view of recent financial development, Bangladesh
has made more prominent gains in a number of indica-
tors than some of its neighbouring countries with higher
per capita income. Over the last few years, the country has
achieved drastic advancement in its gross domestic prod-
uct (GDP) which increased from 1,236 US $ in 2014-15 to
1,677 US $ in 2017-182". As it is projected that Bangladesh
is going to accomplish the middle-income country status®,
Bangladesh is qualified to upgrade its status from a least

developed country (LDC) to a developing country .

Meanwhile, poverty in Bangladesh is widespread and has
always been a concern for Government of Bangladesh. To

overcome this, the government has put forward legislation
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that have had remarkable progress such as an increasing
life expectancy during childbirth (71.7%), and increasing
literacy (71.0%) *. The Bangladesh government has also
been involved in various collaboration and affiliations with
non-government organisations (NGO) such as WHO,
United Nations International Children’s Emergency Fund
(UNICEF), and United States Agency for International
Development (USAID) to ensure that the people of Bang-

ladesh enjoy sustainable well-being.

Malaysia’s Ministry of Health (MOH) and The Oral
Health Program (OHP) Malaysia -Description,
Structure and Governance
The Malaysian health care system is divided into two seg-
ments, the tax-funded, government-run universal servic-
es and the fast-growing private sector’®. The public sector
health services are organised under a civil service struc-
ture and are managed by the Ministry of Health [MOH].
Every health care professional in Malaysia is regulated by

several certified statutory bodies .

The fast-growing private services are nevertheless pre-
dominantly situated in the urban areas while the MOH
designs and directs most public sector health services, so
far, it exerts little regulatory power over the private sec-
tor**?. At the same time, MOH constantly administers the
expansion of health facilities and promotional activities
which are fortified by a trade liberalisation policy recently
introduced in the country. This is believed to increase pop-
ulation health awareness®> > and could enhance their level
of service uptake”. Meanwhile, the ongoing policy that
permits the freedom of movement of foreign specialists,
including dentists into the country is believed to increase
the number of foreign medical professionals in Malaysia.

The oral healthcare system in Malaysia involves many dif-
ferent public and private-agencies and organisations. In
this light, regardless on whether they act directly or in-
directly related to health, dental care facilities including
private dental clinics and dental schools are regulated
either by the Ministry of Higher Education (MOHE) and

the Ministry of Defence (MINDEF) *. The Oral Health
Program (OHP), previously known as Oral Health Di-
vision (OHD) in the MOH is the leading public agency
which plays an important role in provide oral care to the
Malaysian population. The division conducts various ac-
tivities under its primary, specialist, and community oral
healthcare programmes targeted towards toddlers, pre-
school children, primary and secondary school students,
antenatal mothers, adults and the elderly, as well as special
care groups who are mentally, physically or economically
disadvantaged®”. Fundamentally, Malaysian healthcare
providers provides primary healthcare to the local com-
munity; where there is a referral system from primary to

secondary or tertiary care in districts and urban hospitals

30

Ministry of Health and Family Welfare (MOHFW) -
Description, Structure and Governance
Initially, the health care system in Bangladesh was pre-
dominantly centred on providing remedial care, espe-
cially to women, child and newborn babies. A couple of
decades later, the emphasis on the provision of healthcare
has moved to health promotion and preventative servic-
es. Bangladesh has a well-structured health system which
comprises of three pyramids of primary health care —
Upazila Health Complexes (UHC) at the upazila level; Un-
ion Health and Family Welfare Centers (UHFWC), Union
Sub-center and Rural Health Center at the union (collec-
tion of few villages) level and Community Clinics (CC) at
the village level. These clinics provide secondary level care
and are sponsored by district hospitals. Secondary level
care is also given by General Hospitals, Medical College
Hospitals, Nursing Institute, and a number of specialised
hospitals such as Tuberculosis and Leprosy Hospital. Ter-
tiary care is provided by a number of specialised institutes
and facilities in divisional and national level. Therefore,
in a nutshell, the health system in Bangladesh is based on
sound standards enveloping a whole range of services and
care ranging from health education to treatment, care and

recovery. The framework also covers all divisions, districts,
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sub-districts and rural communities in the country. In
short, Bangladesh has a strong infrastructure for provid-
ing primary health care services*. The health sector is un-
der the jurisdiction of the Ministry of Health and Family
Welfare (MOHFW). The Government has divided by the
Ministry into two parts- the Health Service Division; and
Medical Education plus Family Welfare Division to ensure
proper supervision, organisation and monitoring®'. In this
regard, the governance in the Bangladesh health system is
pluralistic with four sectors working in various competi-
tive and collaborative unification that allows each sector
to perform its respective roles. These stakeholders include
the government sector, the private sector, the NGO sector
and the donour community. In this light, the government
sector is responsible in enforcing and regulating policy as
well as to provide comprehensive health services. Mean-
while, the private sector comprises of different private in-
stitutions and the NGO sector focuses on resource alloca-
tion to ease the government’s effort in providing healthcare
for the under-privileged and is part of a broad array of de-
velopment interventions®. In the government sector, pri-
mary dental health care can be accessed until the upazila
level. On the other hand, the private sector plays a crucial

role at all levels.

Malaysia’s Health Financing

The Malaysian public health system is financed by the
federal government, mainly through general revenue
and taxation collected, while the private sector is funded
through out-of-pocket payments from consumers and pri-
vate health insurance®. The spending on health (at 4.4%
of GDP in 2013) remains less than average for upper mid-
dle- income countries*. Future studies predict similar ex-
penditures until 2030 *. The lack of government spending
on oral healthcare has caused concern with respect to the
government’s ability to meet the increasing needs of the
population. As a result, the government constantly pro-
vides a relatively low allocation for the MOH in the na-
tional budget since the 1970s *.

Malaysians of all age groups are eligible to receive pub-
licly-funded dental services, but the range of services is
limited in certain areas. In this regard, adults and the el-
derly enjoy highly subsidised treatments for tooth fillings,
extractions, low-cost dentures and emergency treatments.
The provision of highly subsidised treatments is costly
and this creates a financial burden to the MOH as care
providers. Thus, such treatments are only given on an ap-
pointment basis with limited slots available. There is a long
waiting list for such services, suggesting a low uptake rate
for dental services. On the other hand, schoolchildren up
to age 18 enjoy dental treatment provided by dental thera-
pists under the school dental programme, which offers to-
tally free dental check-ups and treatments under parents’

consent?3>3¢,

Meanwhile, adults and the elderly who choose private den-
tal care in need to pay with their own money, since Malay-
sia has no dental health insurance systems. Furthermore,
only a limited number of private organisations (employ-
ers) provide dental insurance with subsidised dental care
as part of their employee benefits *> **. This suggests that
there is some impediment for dental care due to financial
costs. This pattern of spending calls for debates on pro-
viding financing options, including the establishment of a

social health insurance scheme.

Bangladesh’s Health Financing
Health financing in Bangladesh is mainly tax-based, and
receive financing from development partners. In Bangla-
desh, the Total Health Expenditure (THE) is about 3.4%
of GDP, where the government contribution is almost 30%
of it . In this manner, the country’s THE is about US$ 12
per capita while public health expenditure is only around
US$ 4 *. 63% of the total expenditure on health is private-
ly financed through Out-Of-Pocket (OOP) payments and
the remaining 23% (public financing) is financed by the
government. More precisely, the government finances 26%
of THE in the rural area and 17% of THE in the urban
area. On the other hand, the OOP health expenditure is
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61% of the THE in the rural area and 68% of the urban
THE, respectively ¥. Similarly, the public dental health
sector in Bangladesh in funded by the government while
there is a larger private medical industry comprising of
private hospitals; clinics as well as private chambers which
are funded by out-of pocket expenditures. In this regard,
unlike in other countries where health insurance is used
as a mechanism for financing private health care, it has not
yet been utilised fully in Bangladesh. Despite the various
employer-operated scheme offered by public and private
sector, these schemes only cover limited additional cost of
charged by public facilities or charges in private facilities.
These health insurance schemes are often included in the

health allowance benefits offered to employees.

Medical and Dental: Facilities and Workforce
Government of Malaysia
The number of private and public primary care provid-
ers, including dental clinics, has increased along with
the quantity of hospital beds **!. Moreover, the supply of
health professionals has expanded over the years, as the re-
sult of the government’s effort to increase medical training
facilities. However, it is yet to reach the required number *.
The largest group of dental professionals comprise of regis-
tered nurses, including community and dental nurses. The
majority of doctors are working in the public sector, par-
ticularly in district hospitals, compared to the private sec-
tor in 2016*. On the other hand, the present dental work-
force in Malaysia comprises dental health professionals,
namely general dentists and specialists, and dental auxil-
iaries. Dental auxiliaries consist of dental therapist, dental
technicians and dental surgery assistants (DSAs) which
are also known as Dental Care Professionals (DCPs) in
the United Kingdom (UK) #. In Malaysia, both the dental
therapist and dental health professionals are considered as
operating clinicians but their job scopes are varied based
on the complexity of dental treatment and the age groups
of the patients *. According to the Dental Act 1971, pre-
viously, dental nurses (therapists) trained by the health

ministry are only allowed to work in the public sector and

they mainly deliver oral health care to schoolchildren un-
der the supervision of dentists*’. In the meantime, with the
provision of the newly established Dental Act 2018, dental
therapists are now allowed to work at private sector and
legislated to register with the Malaysia Dental Council
(MDC) and the minimum age for them to start practising
has been increased by one year to 18 **. This may suggests
potential market changes of the future Malaysian dental

profession®>*.

Government of Bangladesh
Bangladesh has an extensive public sector health infra-
structure across the country, which are provided through
primary, secondary and tertiary health care facilities. The
secondary and tertiary facilities are often more advanced
than primary healthcare facilities. Bangladesh has been
ranked at the top position of countries that provide free
medical services at the community level through various
public health facilities **. However, the increased numbers
of migration to the urban area has moved people to squat-
ter in urban slums in large cities and the rapid influx of
migrants are creating continuous pressure on urban health
care service delivery. In order to overcome this situation,
the Government of Bangladesh has increased the number
of public and private hospitals, including dental clinics and
hospital beds. In all, there are 607 public hospitals under
the administration of the Directorate General of Health

Services (DGHS), which are still insufficient *'.

It was reported that the Bangladeshi health workforce is
plagued “shortage, skill mix and inequitable distribution”
While number of the professional health workforce has
increased over time, the number is still inadequate. The
health workforce (doctors, dentists, nurses) is mostly con-
centrated in the urban areas. At present, there are 85633
registered physicians with a Bachelor of Medicine, Bach-
elor of Surgery or equivalent, and 8130 registered dental
surgeons with a Bachelor of Dental Surgery and Equiva-
lent 20. Meanwhile, low retention and absenteeism among

health workers are two major problems in rural areas *.
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In a similar vein, dental service providers are concentrated
in urban areas and dental services are provided by both the
public and private sector. The positions for dental surgeons
(dentists) are available at upazila-level but most of the po-
sitions remain vacant and at the same time, it is difficult
to retain dental practitioners in rural areas. Meanwhile,
dental auxiliaries are registered by Bangladesh Medical
& Dental Council (BM&DC), and are referred as “dental
technologists” in Bangladesh. As reported in 2012, the
number of registered dental technologists were 1886 *,
while according to the DGHS health and education sur-
vey, this figure has raised to 11216 in 2017 *.

In Bangladesh, dentists work as clinicians while dental
technologists provide assistance to dentists. Foreign den-
tists are welcomed to practice dentistry in Bangladesh,
since there are a lot of vacant positions in both the public
and private sector. Prospective dentists need to pass the
license exam conducted by BM&DC in order for them to

practice in the country *.

Medical and Dental Healthcare Services: Malaysia
Malaysians of all age groups are eligible for publicly-fund-
ed health services, however, these subsidised services are
certain aspects, and the range of available services differs
across the country. Furthermore, public primary care ser-
vices are under considerable strain. Patients in public hos-
pitals and health clinics often face staff shortages, hence,
patients with non-emergencies might encounter long
waits. The national health policies are mainly focussed on
public health and health promotion *. Hospital policies
are created with two main objectives, empowering speci-
ality care in large hospitals and enhancing the number of
ambulatory centres . In regard to dentistry, adults and the
elderly are eligible for subsidised tooth fillings, extractions,
dentures and emergency treatments. These treatments are
available only on an appointment basis. This leads to a low
uptake rate for dental service with limited slots available
and long waiting list to obtain such services. In the mean-

time, schoolchildren up to age v, with their parents’ con-

sents, have access to free dental check-ups and treatments
which are provided by dental therapists under the school

dental Pl‘Ogramme29135‘36_

Malaysia is constantly experiencing demographic and
epidemiological transitions as the country approaches
the developed nation status. The advent of new technol-
ogy also expands the possibilities for intervention as the
population’s demand for health care continues to rise.
Undoubtedly, this will increase the expectation for more
high quality health care. Hence, the government will need
to address the growing concerns of equity and efficiency
while balancing the policy-politic influence in such finan-
cial constraints for a better health reform for Malaysia in
the year 2020 and beyond *.

Medical and Dental Healthcare Services: Bangladesh
The health services in Bangladesh are provided by two
main providers, the public and private sectors. Public
health services, including health promotion and preven-
tive services are provided by Ministry of Health and Fami-
ly Welfare. The Government of Bangladesh is constitution-
ally committed to “supply the basic medical requirements
to all segments of the people in the society” and the “im-
provement of the nutritional and the public health status
of the people” ¥. Primary and ambulatory cares are deliv-
ered through a vast network of public facilities, particular-
ly community-based health care programme delivered by
the community clinics *. Patients tend to visit outpatient
departments of major urban hospitals to receive ambula-
tory care. Meanwhile, secondary and inpatient cares are
provided through public facilities at the upazila, district
health clinics, medical colleges and specialist urban hos-
pitals, as well as private hospitals which are mainly located

in the urban areas *°.

Referral system plays a major role in the health care de-
livery system in Bangladesh. This ensures that minimal
cost is spent. Community clinics are responsible to treat

minor conditions while patients with more severe condi-

230




Journal of BSHR 2019;3(3):225-236
CHE MUSA, HASSAN, KAMAR, ABLLAH, SUPAAT, RAHMAN, JEENIA Healthcare Systems of Malaysia and Bangladesh: Overview of Dental Counterpart

tions will be referred to bigger district hospitals or special-
ist hospitals. At present, there are 35 dental colleges and
dental hospitals; 9 are public hospitals, and 26 are private.
Both public and private hospitals have sufficient outdoor
facilities and the fees for dental treatment are expensive
at the private dental hospitals . In contrast, public dental
hospitals offer lower fees for dental treatment. Therefore,
they attract more patients and there is a long waiting list,
since the fees are cheaper at public hospitals. Manpower
shortage at the public dental hospitals has worsened the
long waiting issue. Consequently private dental hospitals
have more sophisticated treatment facilities based on ap-
pointment. The government of Bangladesh however does
not provide any school oral health program and no NGOs
have provided primary and secondary care for dental

health services been reported elsewhere.

Bangladesh has set a good example of low cost provision of
public healthcare and it has been proposed as a role model
for other developing countries in the region. Yet, it is going
through a transition period where the health system is fac-
ing enormous challenges in catering for the health needs
of more than 163.0 million people, along with influx of
forcibly displaced Burmese nationals. The sheer number of
new arrivals has overwhelmed the existing health services
and this caused significant gaps in the overall provision of
essential lifesaving health services to affected populations
and surrounding communities. In 1961, Dhaka Dental
College, the first dental college was established at Bang-
ladesh as part of the Dhaka Medical College. At that time,
people’s knowledge about dental treatment was very low.
It took around 20 years for the dentists to achieve dental
awareness among the people in the city. In 1980s, many
dentists were given the opportunities to further their stud-
ies in various specialties area in Japan and other countries.
However, despite the arrival of new technologies and
new dental facilities in this country, the number of qual-
ified dentists is still inadequate and the overall public oral

health awareness is still low '

The government will need to focus on this daunting emer-
gency by for example, primary healthcare provision, re-
productive, maternal and child healthcare as well as plan-
ning for outbreak preparedness and active responses. The
Bangladeshi health system is at a crossroad and investment
in health will contribute to the further improvement of
the health of the population, and fulfil the government’s
mission to provide universal health coverage within the
foreseeable future and attain its Sustainable Development
Goals (SDG) *2.

Recent Situation and Challenges: Malaysia
The Malaysia government has constantly adopted a bal-
anced development approach that gives equal emphasis
to both economic growth and the wellbeing of the Ma-
laysians 53. While there is no standard definition of well-
being, the term is generally associated with a standard of
living and quality of life that encompasses economic, so-
cial, physical and psychological aspects, and is beneficial
for society®**. Since 1957, the public has recognised the
importance of health care services and the government has
worked to provide equitable health care and health care
financing®?3%. The ministry has reorganised public pri-
mary health care services and accelerated their growth>-,

particularly after the Alma Ata Declaration in 1978 *7.

As stated earlier, the Malaysian government finances the
public health services through the Consolidated Revenue
Fund under the Ministry of Finance, while the sources
from the private sector are essentially from the consum-
ers. The system of financing is inclined towards the pub-
lic sector and the public only has to pay a nominal fee of
RML1 for each outpatient visit 58 in accordance to the Fees
(Medical) Order 1976 **. Government employees and their
family members are given free public healthcare and they
benefit from these services even after their retirement.
Meanwhile, private employees and those under Social Se-
curity Organization (SOCSO) and Employees Provident
Fund (EPF) scheme do not receive any health benefits after

retirement 58. The health care service in Malaysia is chang-

231




Journal of BSHR 2019;3(3):225-236
CHE MUSA, HASSAN, KAMAR, ABLLAH, SUPAAT, RAHMAN, JEENIA Healthcare Systems of Malaysia and Bangladesh: Overview of Dental Counterpart

ing towards wellness service as opposed to illness service
and as mentioned earlier, Malaysian Ministry of Health
(MOH), being the main provider of health services, may
need to manage and mobilise better health care services
by providing better health care financing mechanisms*.

There are also ongoing changes in the country policy fol-
lowing newly introduced trade liberalisation, which also
affects health services, including the medical and dental
profession, due to tighter the regulation and legislation for
the profession*>*. Trade liberalisation in the dental sector
has also been widely debated, as it shifts the economic fac-
tors from the public sector to the private sector®. It also
supports the extensive liberalisation policies on privatisa-
tion, fiscal austerity, deregulation, free trade, and reduc-
tions of government spending to enhance the role of the
private sector in the country’s economy®*2. One of the
impacts of this policy is the rapid growth in dental educa-
tion, specifically in developing countries **° like Malaysia.
This might also result in uncertainties in the future system,
level of care, volume needed, market changes and produc-
tion of future health workforce *> . In this light, strong
qualified health workforce is essential for countries to so
that they can progress towards the goal of universal health

coverage UHC to promote equity and social justice '>¢.

The recently announced Eleventh Malaysia Plan (11MP)
2016-2020 has presented a health plan that moving to-
wards achieving universal access to quality healthcare **.
In the previous Tenth Malaysia Plan 2011-2015, the gov-
ernment invested significant resources to enhance the
wellbeing of the Malaysian people. Improvements in the
healthcare sector has led to an increase in life expectancy,
decrease in infant and maternal mortality rates, and im-
provements in access to healthcare services *. In the 11MP,
wellbeing remains a priority for realising Vision 2020. Im-
provements in healthcare will focus on addressing under-
served populations, improving health system delivery to
enhance efficiency and effectiveness, and intensifying col-
laboration with the private sector and NGOs *. This is line

with WHO recommendation on universal health coverage

approach®®. Furthermore, the appointment of a new rul-
ing party in the country has led to a growing expectation
amongst public and health professionals on whether e
healthcare and services in the country will be governed
more effectively 7. The 11 MP is geared up as part of the
Malaysian Budget 2019 tabled recently !, indicating there
might be potential transformation and revolution in the

Malaysian healthcare system ** .

Potential Reform for Malaysia
As clarified earlier, expectation is rising following the ap-
pointment of a new ruling party in the country. This ne-
cessitates the new government to tremendously improve
the level of healthcare in the country. Multidisciplinary
involvements are required to promote health financing,
health care and disease prevention. Thus, it is recommend-
ed for public and private sectors to work collaboratively.
Furthermore, the role of traditional medicine should be
increased to complement western medicine in medical
therapy to support in the delivery of quality health care.
Community involvement is also necessary to ensure this
that large scale target could be reached. Moreover, the
issue of universal health coverage should be addressed
through efficiently delivering a wider range of care. This
could be done through increase by promoting preventive,
curative, rehabilitative, and palliative cares to all individu-
als, so that they have access to quality services they need at

an affordable rate, based on the principles ©” .

Another potential reform is to extend the health insurance
coverage to dental services. The health insurance scheme,
which requires compulsory contribution from employers
and employees, is the main funding source for both pri-
vate and public health care sectors. The traditional support
systems in the country only permit medical counterpart
to be covered while some private insurance schemes only
covered certain types of basic dental treatments, limiting
public access to optimum dental care. Therefore, govern-
ments need to mobilise these economic-social networks to

overcome these problems.

232




Journal of BSHR 2019;3(3):225-236
CHE MUSA, HASSAN, KAMAR, ABLLAH, SUPAAT, RAHMAN, JEENIA Healthcare Systems of Malaysia and Bangladesh: Overview of Dental Counterpart

Recent Situation and Challenges: Bangladesh
Bangladesh is a country with a large population, which is
around 163 million *. Despite having a huge amount of
Bangladeshi people, 725,000 Rohingya refugees had fled to
Bangladesh since 2017, causing overwhelmed population
living in this country 7. Meanwhile, in order to overcome
this matter, the size of the professional health workforce
has been increased over time, but it still yet to fulfil the
requirements. As a result, Bangladesh continues to suffer
from a critical lack of human resource for health (HRH).
The WHO recommends the ratio of 3 nurses for 1 phy-
sician, with more than 2 doctors in practice for every 1
nurse. However, in 2007, there were only around 5 phy-
sicians and 2 nurses per 10,000 population, particularly
in hard-to-reach areas 72 despite the density per 10,000
population of physicians and nurses had increased over
the previous decade from 1.9 physicians to 5.4 physicians,
and 1.1 nurses to 2.1 nurses. Similarly, density of dentists
has increased, but remains very low from 0.01 in 1998 to
0.30 in 2007 2.

On the other hand, most public and private dental clinics
were situated in the urban areas®'. Doctors posted to rural
areas have low retention as they prefer to practice in pri-
vate clinics in big cities. Thus, both pull and push factors
are at work. There is a higher concentration of facilities in
the urban areas; prospects of good private practice and
better opportunities for higher education and training as
well as a higher standard of living and more modern life-
style. All of these have driven the professionals (doctors)
out of the rural areas. Similarly, there are other factors such
as the lack of infrastructure, supporting staff, and supplies
in rural facilities; political interference, the lack of clear
rules for “reward and punishment’, the absence of rules
for rural postings and lesser promotion and education
opportunities. Doctors in the rural areas also have lower
standard of living, which all push professionals (doctors)
towards working the urban areas 72, In addition, the short-
age of qualified doctors in the country is compounded by

the fact that the “brain drain” (migration of skilled work-

force abroad) is relentless. In the meantime, most people
living in the rural areas, especially schoolchildren, do not
practice good oral hygiene care. Only one-third of primary
schoolchildren in rural Bangladesh use toothbrush, caus-

ing a high number of gingivitis, caries and halitosis cases 7.

Potential Reform for Bangladesh
Even though Bangladesh has a well-structured healthcare
system from to grass root level through the provision of
primary health care, the provision of dental care is not yet
optimum. There is still lack of dentists and dental facili-
ties in the community level due to a human resource for
health (HRH) crisis. Currently, there are 35 public and pri-
vate dental college hospitals in Bangladesh which supply a
qualified licensed dentists to practice in the urban and ru-
ral areas. Consequently, this study suggests that post-grad-
uation courses and dentistry training should decentralized
in order to train more dentists to serve in hard-to-reach

areas 7,

To increase retention, currently the Bangladesh govern-
ment has taken an initiative of recruiting a handful of doc-
tors both MBBS and BDS approximately 10,000 through
Bangladesh Civil Service (BCS) examination by the year
0f 2019., the number of recruitment through BCS for gov-
ernment job of BDS doctors (dentists) is quite limited in
comparison to the MBBS doctors (physicians). Therefore,
it is suggested to open up more facilities and posts for den-
tists in order to provide better dental care at community
and grass root level. School dental care service therefore
should be introduced in Bangladesh, in order to improve

the oral healthcare awareness among schoolchildren.

Budget allocated to the health sector for the fiscal year
2017-18 was 5.4%, which was decreased to 5% for the
2018-19 fiscal year. This is far below WHO recommenda-
tion of 15% of the total budget needs. As Bangladesh has a
much lower allocation, it is recommended for the govern-
ment to offer higher allocation to the health sector in or-

der to ensure universal provision of quality and affordable
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health care to everyone 7.

These cross-country appraisals of health systems allows
a reflection of the respective country’s effort to promote
greater accountability among policy-makers in order to
drive reform for a better health policy. Hence, it is apt to
perform comparisons between high performing countries
with the best outcomes if it could provide empirical bases

for better governance .
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Ama Bu arastirmada, subklinik hipotiroiditli cocuk hastalarin agiz saghg durumunun degerlendirilmesi ve saglikli cocuklarla karsilastirilmasi amaclandi.
¢ 3 P! ¢ g ghig g g ¢ siiay <

Geregve  Aragtirmaya 4-18 yas araligindaki 36’1 subklinik hipotiroiditli (deney grubu), 36’1 saghkli (kontrol grubu) toplam 72 ¢ocuk dahil edildi. Arastirmaya dahil edilen
Yontemler  cocuklarin agiz sagligt durumunu belirlemek icin DMFT/dft indeksi, gingival indeks, plak indeksi kullanilds. Elde edilen verilerin istatistiksel analizlerinde 2 yénlii varyans
analizi (two-way ANOVA) ve Bonferroni testi kullanildi.

Bulgular  Deney grubunun DMFT degerlerinin kontrol grubundan daha yiiksek oldugu ancak aradaki farkin sadece 13-18 yas grubunda istatistiksel olarak anlamli oldugu belirlendi
(p<0.05). Plak indeksi ve gingival indeks skorlar1 agisindan kontrol ve deney grubu arasinda anlamh bir fark olmadig tespit edildi (p>0.05).

Sonug¢  Subklinik hipotiroiditli gocuk hastalarda dis ¢iirigii goriilme sikliginin saglikli ¢ocuklara oranla daha yiiksek oldugu ancak periodontal sagligin etkilenmedigi belirlendi.
Bununla birlikte, bulgularimizin desteklenmesi igin daha genis popiilasyonlu ¢alismalarin yapilmas: gerektigi kanisindayiz.

Anahtar  Cocuk, Dis ¢iirtigii, Subklinik hipotiroidi, Periodontal saglik.
Kelimeler

Abstract

Objective  To assess and compare the oral health status of children suffering from subclinical hypothyroidism and healthy children.

Materials and

Method A total of 72 children, 36 with subclinical hypothyroiditis (experimental group) and 36 healthy controls (control group) were included in the study. DMFT/dft index, gingival index, and
ethods

plaque index were used to determine the oral health status of the children included in the study. Two-way ANOVA and Bonferroni test were used for statistical analysis of the obtained data.

Results It was determined that DMFT values of the experimental group were higher than the control group but the statistically significant difference was only observed in the 13-18 age group (p <0.05).
It was detected that there was no significant difference between the control and experimental groups in terms of plaque index, and gingival index scores.

Conclusion  : It was determined that the prevalance of dental caries in children with subclinical hypothyroidism was higher than in healthy children, but periodontal health was not affected. However, we
believe that larger population studies should be carried out to support our findings.

Keywords  Child, Dental caries, Subclinical hypothyroidism, Periodontal health.
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GIRiS
Subklinik hipotiroidi, serum serbest tiroksin (sT4) ve trii-
yodotironin (sT3) hormon seviyelerinin normal olmasina
karsin, serum tiroid uyarict hormon (TSH) seviyesinin
yliksek olmasi ile karakterize tiroid fonksiyon bozuklugu
olarak tanimlanmaktadir2 Asikar hipotiroidi ile ayni eti-
yolojiye sahip olan subklinik hipotiroidinin en sik nede-
nini kronik otoimmiin tiroidit (Hagimato tiroiditi) olus-
turmaktadir®®. Bunun yani sira, boyun bolgesine alinan
radyoterapi, tiroid cerrahisi, sigara kullanimy, yas, cinsiyet,
iyot metabolizmasi ve ilag kullanimi (lityum, amiodaron)
gibi faktorler de subklinik hipotiroidi nedenleri arasinda

yer almaktadir®S.

Subklinik hipotiroidinin gortilme siklig1 popiilasyon, 1rk,
bolge, yas, cinsiyet ve TSH 6l¢iim metoduna gore farkli-
lik gosterebilmektedir®. Yetiskin popiilasyonunda goériilme
sikliginin %1-10 arasinda degistigi, kadinlarda erkeklere
oranla daha sik gozlendigi ve yasla birlikte goriilme sikli-
gmin arttig: bildirilmektedir®. Cocukluk ¢ag1 ve ergenlik
doneminde goriilme sikligs ile ilgili epidemiyolojik ¢alis-
malar yetersiz olmasina ragmen, ¢ocuklarda gortilme sik-

liginin %2'den az oldugu rapor edilmektedir®.

Subklinik hipotiroidi genellikle asemptomatik olmasina
ragmen, hastalarin bazilarinda cilt kurulugu, halsizlik, so-
guk intoleransi, uyku ve hafiza bozuklugu, kilo alimi, ses
kalinlasmasi, gozlerde sislik ve kas kramplar1 gibi hipoti-

roid belirtileri gozlenebilmektedir>*!'.

Hipotiroiditli hastalarda agiz bulgularinin degerlendiril-
digi sinirli sayidaki caligmalarda tiikiiriik fonksiyonlarimin
etkilendigi, dis ¢iirtigli ve periodontal hastaliklarin goriil-
me sikhiginin arttig1 ve liken plenus lezyonlar: gorildii-
gl rapor edilmistir'>’S. Yapilan literatiir arastirmasinda,
hipotiroiditli hastalarin agiz saghiginin degerlendirilmesi
ile ilgili az sayida caligma oldugu ve bu ¢aligmalarin ¢o-
gunlukla yetiskin bireyler tizerinde gerceklestirildigi go-
rilmektedir'*'*'%. Bu nedenle bu arastirmada, subklinik

hipotiroiditli ¢ocuk hastalarin agiz saghigi durumunun

degerlendirilmesi ve saglikli ¢ocuklarla kargilagtiriimasi

amaglandi.

Yontem
Bu aragtirma Eskisehir Osmangazi Universitesi Tip Fa-
kiiltesi Cocuk Sagligi ve Hastaliklar1 Anabilim Dalrna
basvuran 4-18 yas araliginda Subklinik Hipotiroidit tanis
konan ve Eskisehir Osmangazi Universitesi Dig Hekimligi
Fakiiltesi Cocuk Dis Hekimligi Anabilim Dalr'na basvuran
ayni1 yas grubundan rastgele secilmis herhangi bir sistemik
hastalig1 olmayan ¢ocuk hastalar tizerinde ger¢eklestirildi.
Aragtirma baslamadan 6nce Eskigehir Osmangazi Univer-
sitesi Klinik Arastirmalar Etik Kurulundan (Karar Tarihi:
02.01.2018; Sayr No: 80558721/32) onay alindi. Aydinla-
tilmis onam formu ebeveynler ve ¢ocuk yas grubu icin
ayr1 olarak hazirlandi ve 16 yas ve tizeri ¢ocuklardan yazili
onam alindi. Diger yas grubu i¢in anlayabilecekleri dilde
hazirlanan onam formu ile gocuklardan s6zlii izin, ebevey-

nlerinden ise yazili onam alindi.

Calisma Gruplarinin Olusturulmasi
Arastirma baglangicinda, PASS 11 paket programi kulla-
nilarak gii¢ analizi yapildi. Kullanilan veriler “Evaluation
of xerostomia and salivary flow rate in Hashimoto’s Thyro-
iditis” isimli makaleden alindi. Odds oranlar1 gz 6niinde
bulundurularak yapilan gii¢ analizinde %81 gii¢ ile her bir
grupta en az 36 kisi ile ¢alisilmasinin uygun oldugu sap-

tand.

Deney Grubu
Aragtirmamizin deney grubuna, Eskisehir Osmangazi
Universitesi Tip Fakiiltesi, Cocuk Sagligi ve Hastaliklart
Anabilim Dalr'na bagvuran 4-18 yas arast ¢ocuklardan su-
bklinik hipotiroidi tanist konan ¢ocuklar dahil edildi. Co-
cuklarin TSH ve serum sT4 diizeyleri Eskisehir Osmangazi
Universitesi Tip Fakiiltesi Hastanesi Biyokimya Laboratua-
r’nda modiiler hormon cihazi (Roche Cobas8000r, North
America) kullanilarak immunoassay yontemiyle belirlen-
mistir. Buna gore sT4 degerleri normal iken TSH degerleri

yasa ve cinsiyete gore normal referans araliginin tst sini-
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rindan daha yiiksek olan hastalara subklinik hipotiroidi
tanis1 konmustur. Ayn1 zamanda TSH degeri yasa ve cin-
siyete gore normal referans araliginin iist stnirmndan daha
yiiksek olan hastalarda tiroid palpabl ise hasimato tiroiditi
stiphesi goz o6nitinde bulundurularak anti Tg ve antiTPO
antikorlarina da bakilmigtir. Subklinik hipotiroidinden
baska herhangi bir sistemik hastaligr bulunan ve son iig
ayda herhangi bir ila¢ kullanmis olan ¢ocuklar ise aragtir-
maya dahil edilmedi.
Kontrol Grubu

Aragtirmamizin kontrol grubuna Eskisehir Osmangazi
Universitesi Dis Hekimligi Fakiiltesi Cocuk Dis Hekimligi
Anabilim Dalr'na ve Eskisehir Osmangazi Universitesi Tip
Fakiiltesi, Cocuk Saglig1 ve Hastaliklar1 Anabilim Dalrna
basvuran herhangi bir sistemik hastalig1 bulunmayan, son
ti¢ ayda herhangi bir ila¢ kullanmamis olan ve subklinik
hipotiroidi tanisi olan ¢ocuklar ile ayni yasta olan ¢ocuk-
lar arasindan rastgele secilen ¢ocuklar dahil edildi. Ayrica
aragtirmamizin kontrol grubu olusturulurken saglikli ¢o-
cuklarin da subklinik hipotiroidi olabilecegi goz oniinde
bulundurularak sT4 ve TSH kan degerleri ¢alisilarak su-
bklinik hipotiroidi olmadig1 onaylandi.

Arastirma dahil edilen ¢ocuklar yaglarina gore 0-6, 7-12,
13-18 olmak iizere {i¢ gruba ayrild.

Agiz ve Dis Saghiginin Degerlendirilmesi
Arastirmaya dahil edilen tiim ¢ocuklarin agiz i¢i muaye-
nesi klinik ortaminda ayna ve sond yardimu ile tek bir dis
hekimi (T.K.) tarafindan gerceklestirildi. Arastirmaya da-
hil edilen ¢ocuklarin agiz ve dis saglig1 degerlendirilirken
dental anomali varligy, ¢iiriik, dolgulu ve kayip dislerin ta-

yini ve periodontal durumu incelendi.

DMFT/dft Degerlendirmesi
Dis ¢iirtigiiniin degerlendirilmesinde, siit ve daimi disler-
de dft/DMFT indeksi kullanildi. Arastirma gruplarimin
dft/DMFT degerlerinin belirlenmesinde; ¢iiriik (d-D), ¢ii-
riik nedeniyle ¢ekilmis (M) ve ¢iiriik nedeniyle dolgu ya-

pilmis (f-F) dislerin toplaminin, grupta toplam muayene

edilen kisi sayisina boliinmesiyle elde edildi.

Periodontal Durumun Degerlendirilmesi
Aragtirmaya dahil edilen ¢ocuklarin periodontal doku-
larinin degerlendirilmesinde Silness-Loe Plak indeksi ve

Loe-Silness Gingival Indeksi kullanildu.

Silness-Loe Plak indeksi

Ag1z igerisinde var olan tiim digler hava spreyi ile kurutu-
lup rulo pamuk tamponlar ile izole edildi. Dislerin mezial,
distal, labial ve lingual yiizeyleri olmak iizere toplam dort
ylzeyinde goz ve periodontal sond yardimu ile plak varlig
degerlendirildi. Her bir disin her bir yiizeyine verilen 0-3
arast degerler toplanip 4% boltinerek digin skoru, dislerin
skor toplam1 toplam incelenen dis sayisina boltinerek her
bir birey i¢in plak indeks skoru saptandi’. Silness-Loe
Plak Indeksi degerleri Tablo 1’ de gériilmektedir.

Tablo 1. Silness-Loe plak indeksi degerleri'’

Goz ve sonda ile degerlendirildiginde gingival alanda plak

0
olmamasi

Ciplak gozle gozlenmeyen, ancak sond ucu gingival sulkusta
gezdirildiginde fark edilen plak varlig

Dis eti bolgesi inceden orta kalinliga kadar plakla kaplidir
ve ¢iplak gozle izlenen, aproksimal bolgeyi igine almayan
plak varlig:

Yumusak eklenti fazladir, kalinhig1 gingival sulkusu dol-
durur, interdental bolgeyi tamamen dolduran yogun plak
varligi

Loe-Silness Gingival indeksi
Ag1z icerisinde var olan tiim disler hava spreyi ile kuru-
tulup rulo pamuk tamponlar ile izole edildi. Diglerin me-
zial, distal, labial ve lingual yiizeyleri olmak {izere toplam
dort ytizeyinde goz ve periodontal sond yardimu ile dis eti
degerlendirildi. Her bir disin her bir yiizeyine verilen 0-3
aras1 degerler toplanip 4e boliinerek digin skoru, dislerin
skor toplam1 toplam incelenen dis sayisina boliinerek her
bir birey i¢in gingival indeks skoru saptand1'®. Loe-Silness

Gingival Indeksi degerleri Tablo 2'de goriilmektedir.
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Istatistiksel Analiz
Arastirmada elde edilen verilerin istatistiksel analizleri
IBM SPSS Statisics 22 yazilimi (SPSS Inc., Chicago, Illino-
is, USA) kullanilarak gerceklestirildi.

Stirekli degiskenlerin normal dagilima uygunlugu Shapiro
Wilk Testi ile degerlendirildi. DMFT/dft, plak, gingival in-
deks degerlerinin kontrol ve deney gruplari ile yas gruplari
dikkate alinarak yapilan kargilagtirmada 2 yonlii varyans
analizi (two-way ANOVA) kullanildi. Coklu karsilastirma

testi olarak Bonferroni testi kullanildi.

Tum analizlerde istatistiksel anlamlilik diizeyi p<0.05 ola-
rak kabul edildi.

BULGULAR
Aragtirmaya Katilan Cocuklarin Demografik Bulgular1
Aragtirmamiza 4-18 yas araligindaki (ortalama 10.36 +
3.93 yas) 36’1 subklinik hipotiroiditli (deney grubu), 36’s1
saglikli (kontrol grubu) toplam 72 ¢ocuk dahil edildi. Aras-
tirmaya dahil edilen 36 subklinik hipotiroidit hastasindan
bes tanesinin anti Tg ve antiTPO antikorlarinin pozitif ol-

dugu tespit edildi ve Hagimato tiroiditi tanisi koyuldu.

Arastirmaya katilan ¢ocuklarin cinsiyete gore dagilimi
Sekil 1de, yas ortalamalari ise Tablo 3'de gosterilmektedir.
Cinsiyet* ve yasa** gore, kontrol ve deney grubu arasinda
istatistiksel olarak anlamli bir farklilik olmadig1 saptandi
(p*=1.00, Yates’s Ki Kare Testi; p**=0.919, Tki 6rneklem t
testi).

Tablo 2. Loe-Silness Gingival indeksi degerleri'® Tablo 3. Arastirmaya katilan ¢ocuklarin yas ortalamalar1
0 | Normal diseti, iltihap, renk degisimi ve kanama yok Calisma Gruplart n O ) ;(tas s :
1 Hafif inflamasyon, hafif renk degisikligi ve 6dem varligs, rtalama  Standart >apma
sondlamada kanama yok Kontrol 36 10.31 £3.91
) Orta dereceli inflamasyon varligy, dis etinin parlak, kirmizi Deney 36 10.41 + 4.00
ve 6demli olmasi, sonlamada kanama varligt Toplam 7 10.36 + 3.93
3 Slddejth inflamasyon, dis etuvl.d.e behr%m kirmizilik ve 6dem p**=0.919, Iki drneklem t testi
varligi, spontan kanamaya egilim ve iilserasyon varligt

mKiz wErkek mToplam

23
'.?

DENEY GRUBU

KONTROL GRUBU TOPLAM

Sekil 1. Arastirmaya katilan ¢ocuklarin cinsiyete gore

dagilimi

Agiz ve Dis Saghiginin Degerlendirilmesi
Aragtirmaya dahil edilen ¢ocuklarda dental anomali varli-
g1 degerlendirildiginde subklinik hipotiroidit grubundaki
bir ¢ocukta stirnumerer dis, iki ¢ocukta bi¢im anomalisi,
iki ¢ocukta durum anomalisi, bir ¢ocukta infraokluzalde
dis ve bir ¢cocukta da hipoplazi varlig1 olmak tizere toplam
yedi ¢ocukta dental anomali varlig1 saptandi. Kontrol gru-
bunda ise iki cocukta durum anomalisi, bir ¢ocukta polidi-
astema ve iki ¢ocukta anterior ¢apraz kapanis olmak tizere

toplam bes gocukta dental anomali varli1 tespit edildi.

DMFT/dft Degerlendirmesi
Dis ¢iirtigii agisindan (dft/DMFT) deney ve kontrol grubu
kargilagtirildiginda, deney grubunun DMFT degerlerinin
kontrol grubundan daha yiiksek oldugu ancak aradaki far-
kin sadece 13-18 yas grubunda istatistiksel olarak anlaml
oldugu belirlendi (p=0.009) (Tablo 4).
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Tablo 4. Kontrol ve deney grubunun dft/DMFT degerlerinin
karsilagtirilmasi
Calisma Gruplar1
Ciiritk Yas (Ortalama+Standart .
Durumu Grubu Sapma) P
Kontrol Deney
0-6 529 +3.55 | 3.67 £4.12 0.305
dft 7-12 3.10+3.58 | 2.37+£3.18 0.465
13-18 0 0.13+0.35 0.934
0-6 0 0 1
DMFT 7-12 3.55+1.50 | 4.63 £2.69 0.132
13-18 6.11 +2.61 9+37 0.009
p*=Iki yénlit varyans analizi, Bonferroni goklu karsilagtirma testi

Periodontal Durumun Degerlendirmesi
Hem plak hem de gingival indeks skorlar1 agisindan kont-
rol ve deney grubu arasinda anlamli bir fark olmadig be-
lirlendi (p>0.05) (Tablo 5).

Tablo 5. Kontrol ve deney grubunun periodontal durumlarinin
kargilagtirilmasi
Calisma Gruplar1
Periodontal Yas (Ortalamaz+Standart .
Durum Grubu Sapma) P
Kontrol Deney
0-6 0.85+0.61 | 1.38+0.81 | 0.179
Plak indeksi 7-12 1.58 £ 0.80 | 1.69 + 0.68 0.668
13-18 1.40+0.94 | 1.57£0.79 | 0.660
0-6 0.11 £0.19 | 0.42 +0.49 0.255
Gingival 7-12 | 0.83+0.58 | 0.69+ 046 | 0.442
Indeks
13-18 0.67 £0.80 | 1.04 +0.49 | 0.169
p*=Iki yonlii varyans analizi, Bonferroni ¢oklu karsilagtirma testi

TARTISMA
Ag1z ve dis sagligi, genel saghigin ayrilmaz bir pargasi-
dir'*?. Sistemik hastaliklarin agiz i¢i bulgularinin bilin-
mesi, hastaligin erken tanisina yardime olabildigi gibi ag1z
hastaliklarina yanlig tan1 konmasini dnleyip uygun tedavi

planlamasinin gelistirilmesine de imkén saglamaktadir.

Endokrin sistem c¢esitli hormonlarin salgilanmasindan
sorumludur ve homeostazin saglanmasi ve devam ettiril-

mesiyle yakindan iligkilidir®'. Cocuklarda gesitli endokrin

bozukluklar: arasinda en sik gozlenen tiroid bozuklukla-
11 olup, tiroid bozukluklar1 arasinda da en yaygin olarak
gozlenen hipotiroidittir*>*. Hormonal ve metabolik de-
gisiklikler, genel saglikta degisikliklere yol agtig1 gibi tii-
kiiriik bezi fonksiyonlarini da etkilemektedir*. Hipotiro-
iditli hastalarda agiz bulgularinin degerlendirildigi sinirl
sayidaki ¢alismada tiikiiritk fonksiyonlarinin etkilendigi,
dis ¢iiriigii ve periodontal hastaliklarin goriilme sikligi-
nin arttig1 ve liken plenus lezyonlarmin gortldiigi rapor
edilmistir'>¢. Yapilan literatiir arastirmasinda, hipotiro-
iditli hastalarin agiz sagliginin degerlendirilmesi ile ilgili
sinurli sayida ¢alisma oldugu ve bu ¢alismalarin ¢cogunluk-
la yetiskin bireyler tizerinde gerceklestirildigi goriilmek-
tedir'>'#1¢, Ayrica subklinik hipotiroditli hastalarin agiz
saglig1 hakkinda herhangi bir ¢alismaya rastlanmamistir.
Bu nedenle bu arastirmada, subklinik hipotiroiditli ¢ocuk
hastalarin, ¢iiriik, dolgulu ve kayip disleri ve periodontal
durumu incelenerek agiz sagligi durumunun degerlendi-

rilmesi ve saglikli cocuklarla karsilagtirilmasi amaglandu.

Arastirmamizin deney grubu, Eskisehir Osmangazi Uni-
versitesi Tip Fakiiltesi Cocuk Saglig1 ve Hastaliklar1 Ana-
bilim Dalrna basvuran subklinik hipotiroiditli goniilli
¢ocuklardan olusturuldu. Hastalarin kesin tanisinin tespit
edilebilmesi nedeniyle goniillii cocuklar Tip Fakiiltesine
bagvuran ve tiroid hormonlar1 ve klinik degerlendirme-
ler sonucunda subklinik hipotiroidi tanist konan ve bagka
herhangi bir sistemik hastalig1 bulunmayanlar arasindan

secildi.

Kontrol grubu ise Eskigehir Osmangazi Universitesi Dis
Hekimligi Fakiiltesi Cocuk Dis Hekimligi Anabilim Da-
I'na ve Eskisehir Osmangazi Universitesi Tip Fakiiltesi
Cocuk Saghig: ve Hastaliklar1 Anabilim Dalrna bagvuran
herhangi bir sistemik hastalig1 olmayan saglikli cocuklar
arasindan segildi. Kontrol grubuna dahil edilen ¢ocuklarin
subklinik hipotiroidi olmadigin: desteklemek icin sT4 ve
TSH kan degerleri ¢aligilarak subklinik hipotiroidi olma-
dig1 onaylandu.
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Dis ¢liriigli ve periodontal hastalik gériilme sikligini de-
gerlendiren ¢alismalarda farkli yas gruplarinda farkli
DMEFT degerlerinin ve periodontal hastalik prevalansinin
rapor edildigi gortlmektedir®?: Bu nedenle subklinik
hipotiroiditli hastalarin agiz ve dis saglig: hakkinda elde
edilecek verilerin kontrol grubuyla giivenle karsilastirila-
bilmesi i¢in olusturulan kontrol grubunun da benzer yas
araligina sahip olmasi gerektiginden arastirmamizda 6nce
subklinik hipotiroiditli hastalardan olusan deney grubu,
ardindan da deney grubuna benzer yas araligindaki sag-

likli gocuklarindan olusan kontrol grubu olusturuldu.

Hipotiroiditli hastalarin agiz bulgularinin degerlendirildi-
¢i sinirl sayidaki caligmada genellikle titkiiritk fonksiyon-
lar1 degerlendirilmig'>'*'%**3* ve hipotiroiditli hastalarin
disiik tiikiiriik fonksiyonuna sahip oldugu bildirilmis-
tir.1214163032 Tiikiiritk fonksiyonunun azalmasi dis ¢triigi
ve periodontal hastalik riskini artiric1 faktorler arasinda
yer almaktadir®*?. Bu nedenle bu arastirmada, subklinik
hipotiroiditli ¢ocuk hastalarin ¢iirtik ve periodontal duru-

mu degerlendirildi.

Aragtirmamiza dahil edilen kizlarin sayisinin erkeklerden
daha fazla oldugu tespit edildi. Yapilan ¢aligmalarda subk-
linik hipotiroidinin kadinlarda erkeklere oranla daha sik
gozlendigi bildirilmektedir”®. Arastirmamiza dahil edilen
¢ocuklar arasinda kizlarin daha fazla olmasinin subklinik
hipotiroidinin kadinlarda daha sik gézlenmesinden kay-
naklandigint diisinmekteyiz. Ayrica istatistiksel deger-
lendirme sonucu yas ve cinsiyet acisindan her iki grup
arasinda (deney ve kontrol) anlamli bir fark gozlenmedi
(p>0.05).

Venkatesh Babu ve Patell5 2-16 yas araligindaki tiroid
bozukluguna sahip (%95 hipotiroiditli, %5 diger) ¢ocuk-
larda DMFT ve dft skorlarinin saglikli ¢cocuklara oranla
istatistiksel olarak anlamli olmasa da daha yiiksek oldugu-
nu saptamuslardir. Al-Rubbaey ve El-Samarrai*® de yetis-
kinlerde yaptiklar1 ¢alismada tiroid difonksiyonuna sahip
grubun DMFS degerinin saglikli gruptan istatistiksel ola-

rak daha yiiksek oldugunu bildirmislerdir. Benzer sekilde
aragtirmamizda da deney grubunun DMFT degerlerinin
kontrol grubundan daha yiiksek oldugu ancak aradaki far-
kin sadece 13-18 yas grubunda istatistiksel olarak anlam-
It oldugu belirlendi (p<0.05). Bu bulgular 1s1g1nda tiroid
disfonksiyonun dis sagligini olumsuz yonde etkiledigini

distinmekteyiz.

Interlokin-6 ve tiimér nekrozis faktor-a tiroid disfonksi-
yonunu da igeren farkli patolojik durumlarda farkl: doku-
larda tretilen iki ana proinflamatuar sitokinlerdir®”*. Bu
sitokinler sistemik dolagima katilir ve periodontal doku-
lar da dahil olmak iizere tiim viicuda yayilir*®. Monea ve
ark.* proinflamatuar sitokinlerinin (interlokin-6 ve timor
nekrozis faktor-a) serum ve tikiiriikteki seviyesinin tiroid
hormonu ile iliskili periodontitiste dnemli bir rol oynadi-
g1 bildirmislerdir. Benzer sekilde Scardina ve Messina®
da serum tiroid hormonlarinin seviyesindeki azalmanin
diisiik derecede inflamasyona neden oldugunu ve serum-
da prostoglandin, sitokin ve metalomatriksproteinazla-
rin seviyesinin artmasinin periodontal saglik durumunu
kotii yonde etkiledigini, alveoler kemik rezorbsiyonuna
neden oldugunu ifade etmiglerdir. De Toledo ve ark.”
1979 yilinda yaptiklar1 ¢alismada, hipotiroidizmli ratlar-
da periodontal ligamentte dejenerasyon ve alveoler kemik
rezorbsiyonunu iceren periodontal degisiklikler gozlem-
lemislerdir. Tiroid disfonksiyonlu hastalarda periodontal
hastaligin ilerleme nedeni hala tam olarak bilinmemekte-
dir. Ancak Feitosa ve ark.” ratlarda kemik kaybu ile iliskili
periodontitiste tiroid hormonlarinin etkisini degerlendir-
dikleri ¢aligma sonucunda tiroid hormonlarinin serum se-
viyesinin azalmasinin periodontal hastaliga neden olabile-
cegini bildirmislerdir. Venkatesh Babu ve Patell5 plak ve
gingival indeks skorlarinin tiroid bozuklugu olan ¢ocuk-
larda (%95 hipotiroiditli, %5 diger) saglikli ¢ocuklardan
istatistiksel olarak daha yiiksek oldugunu bildirmislerdir.
Benzer sekilde Beriashvili ve ark.* da saglikli ¢ocuklarla
karsilagtirildiginda tiroid bozuklugu olan ¢ocuklarda pe-
riodontal hastalik goriilme sikliginin arttigini rapor etmis-

lerdir. Yetiskin bireylerde yapilan bir ¢alismada ise orta
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seviyedeki gingival inflamasyonun tiroid disfonksiyonlu
hastalar arasinda yaygin oldugu saptanmistir36. Hanau ve
ark.*" da yine yetigkinlerde yaptiklar1 ¢alisma sonucunda
saglikli bireyler ile karsilagtirildiginda tiroid bozukluguna
sahip hastalarin zayif periodontal sagliga ve daha fazla kli-
nik atagman kaybina sahip oldugunu bulmuglardir. Buna
karsin aragtirmamizda plak ve gingival indeks skorlar
agisindan saglikli ve subklinik hipotiriditli hastalar ara-
sinda istatistiksel olarak anlamli bir fark olmadig: tespit
edildi (p>0.05). Bulgularimizin diger ¢alismalardan farkli
olmasinin, arastirmamiza sadece subklinik hipotiroiditli
hastalarin dahil edilmesinden ve ¢alisma popiilasyonunun

kiigiik olmasindan kaynaklanabilecegini diisiinmekteyiz.

Sonug¢ olarak bu arastirmalarin sinirlamalar1 dahilinde,
subklinik hipotiroiditli ¢ocuk hastalarda dis ¢tirigi go-
riilme sikliginin saglikli ¢ocuklara oranla daha yiiksek ol-
dugu ancak periodontal saghgin etkilenmedigi belirlendi.
Bununla birlikte, arastirmamizin bulgularinin desteklen-
mesi i¢in daha genis popiilasyonlu ¢alismalarin yapilmasi

gerektigi kanisinday1z.
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Abstract
Aim  Percutaneous tracheostomy is frequently performed in intensive care units, especially in patients requiring long-term mechanical ventilatory support. It has advantages
such as providing safe airway, facilitating the aspiration of the airways and reducing the length of stay in the intensive care unit. In this study, we aimed to retrospectively
evaluate the percutaneous tracheostomy cases that we opened with the seldinger method at a tertiary care center intensive care unit.
Materials ~ Our study was performed retrospectively. The records of 78 patients who underwent percutaneous tracheostomy between June 15, 2016 and August 30, 2018 were included.
and Methods  Patients with surgical and local infection at the intervention site, short neck and large thyroid tissue, cervical vertebra fracture or neck extension restriction, morbid obese
and patients under 18 years of age were excluded from the study.

Results 78 patients were included in our study. the mean length of stay in the ICU was 39 days; mean duration of tracheostomy was 16.3 days. Most of the patients were admitted
to intensive care unit due to serbrovascular and cardiovascular diseases. . Hypotension was detected in four patients after tracheostomy, while wound infection and
subcutaneous emphysema were found in one patient.

Conclusion  Percutaneous tracheostomy is an easy method that can be applied to bedside in a short time in patients who need mechanical ventilation for a long time. Intubation and
prolonged mechanical ventilator is a useful method that is frequently used in intensive care patients because it reduces side effects, improves patient comfort and facilitates
patient care. Complications can be minimized if appropriate patient selection is performed by an experienced physician.

Keywords  tracheostomy, ICU
Ozet

Amag  Perkiitan trakeostomi, islemi yogun bakim iinitelerinde, ozellikle uzun siireli mekanik ventilatir destegi gerektiren hastalarda siklikla uygulanmaktadir. Giivenli havayolunun saglanmast,
hava yollarinin aspirasyonunun kolaylastirilmasi ve yogun bakim tinitesinde kalma siiresinin azaltil gibi jlara sahiptir. Cal da iigiincii b k yogun bakim iinitesinde
seldinger yontemiyle actigimiz perkiitan trakeostomi olgulariminin retrospektif degerlendirmesi amaglandi.

Ge(e; ve Calismamz retrospektif olarak yapilds. 15 Haziran 2016 - 30 Agustos 2018 tarihleri arasinda perkiitan trak i uygul, 78 h kayitlart incelendi. Girisim bolgesinde cerrahi

Yontem | . R . . .
islem uygulanmus, lokal enfeksiyonu olan, kisa boyunlu ve biiyiik tiroid dokusuna sahip hastalar , morbid obez ve 18 yasin altindaki hastalar ¢calismaya alinmad.

Bulgular ~ Calismamiza 78 hasta dahil edildi. YBUde ortalama kalis siiresi 39 giin; ortalama trakeostomi siiresi 16.3 giin saptands. Hastalarin yogun bakim iinitesine en sik serebrovaskiiler ve kardiyo-
vaskiiler hastaliklar nedeniyle yatirildigi goriildii. Dort hastada trakeostomi sonrasi hipotansiyon saptanirken, bir hastada yara enfeksiyonu ve deri alt: amfizemi tespit edildi.

Sonug  Perkiitan trakeostomi, uzun siire mekanik ventilasyona ihtiya¢ duyan hastalarda kisa siirede ve yatak basinda u; bilen kolay bir yo dir. Uzun siireli entiib ve mekanik
ventilator destegi gereken yogun bakim hastalarinda siklikla kullanilan, yan etkileri azaltan, hasta konforunu artiran ve hasta bakimini kolaylastiran bir yontemdir. Uygun hasta secimi ve
tecriibeli uzman hekim tarafindan uygulanmast ile komplikasyonlar en aza indirilebilir.

Anahtar

kelimeler

: trakeostomi, YBU
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INTRODUCTION
Percutaneous tracheostomy is frequently performed in
intensive care units, especially in patients requiring long-
term mechanical ventilatory support. It has advantages
such as providing safe airway, facilitating the aspiration of
the airways and reducing the length of stay in the inten-
sive care unit. It also reduces tracheal complications with
prolonged endotracheal intubation. Tracheostomy is most
commonly performed in patients with respiratory failure
and mechanical ventilator support. Other indications in-
clude impaired consciousness, loss of airway protective

reflexes, and traumas that endanger the safe airway .

Percutaneous dilatational tracheostomy (PDT) technique
is preferred more frequently in intensive care units because
of its shorter application time and less complication rate.
Percutaneous tracheostomy contraindications are contro-
versial. In this study, we aimed to retrospectively evaluate
the percutaneous tracheostomy cases that we opened with
the seldinger method at a tertiary care center intensive care

unit.

Materials And Methods
Our study was performed retrospectively. The records of
78 patients who underwent percutaneous tracheostomy
between June 15,2016 and August 30, 2018 were included.
Patients with surgical and local infection at the interven-
tion site, short neck and large thyroid tissue, cervical ver-
tebra fracture or neck extension restriction, morbid obese
and patients under 18 years of age were excluded from the

study.

In our intensive care unit, fentanyl 2ug kg-1, midazolam
0.2 mg kg-1, rocuronium 0.6 mg kg-1 intravenously are
administered as percutaneous tracheostomy protocol for

analgesia and sedation.

After sedation and muscle relaxation were provided to the
patients, they were brought to the head extension with a

pillow placed under the shoulders and 100% O2 support

is obtained. After the second and third intervals of the tra-
cheal cartilage are palpated, a 14 G needle is inserted into
the tracheal lumen. After inserting the guide wire into the
tracheal lumen, the needle is retracted and dilated with di-
lator. After enlarging the skin, subcutaneous and trachea
with forceps, the appropriate number of tracheostomy

tubes are inserted into the trachea.

Finally, after the cuff of the tracheostomy cannula is in-
flated and the location of the cannula is confirmed, the
endotracheal tube is removed. After physical examination,

chest x-ray is taken in bed.

Coagulation values, platelet count, trachea and neck struc-
ture of the patients included in our study were within nor-
mal range. If the patients have any enteral nutrition, they
are terminated at least 6 hours before the procedure. Age,
gender, primary diagnoses requiring mechanical ventila-
tion, APACHE II score, duration of intubation, length of
stay in intensive care unit, duration of total mechanical
ventilation, discharge status (healthy, sequelae, mechanical
ventilator), postoperative complications (bleeding, subcu-
taneous emphysema) , pneumothorax incorrect passage,
hypotension, hypoxia and mortality) intervention times

were recorded.

Systolic, diastolic blood pressures, heart rate, and periph-
eral oxygen saturation values were recorded during the
procedure. Hemorrhagie in administration site, redness
in the appilcation site, the pulmonary X-ray findings were
evaluated with patient information system, files and ob-

servation notes.

Results
A total of 78 patients were included in the study. The mean
length of stay in the ICU was 39 days. The mean duration
of tracheostomy was 16.3 days. Demographic data of the
patients are shown in Table-1. Serbrovascular, cardiovas-
cular diseases and pneumonia were the most frequent in-

dications for intensive care unit admission. Indications for
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intensive care unit admission are shown in Table-2. Hy-
potension was detected in four patients after tracheosto-
my, while wound infection and subcutaneous emphysema
were found in one patient. Complications of tracheostomy

procedure are shown in Table-3.

Table-1: Demographic data of patients (n=78)

Gender (Female/Male) 34/44
Mean of age (year) 71,21
Mean of ICU duration (Day) 39
Mean of tracheostomy opening duration (Day) | 16,3
APACHEII 18,96
Prognosis(Dismissed/Ex) 26/52

Table-2: Indications for ICU hospitalization (n; %)

Cerebrovascular disease 22;28,2
Cardiac failure 14;17,9
Pneumoniae 16; 20,5
Metabolic Disorder 6;7,7
Septicemia 12; 15,3
Other 8; 10,2
Tablo-3: Complications (n; %)

Hypotension 4;5,1
Minor Bleeding 2;2,5
Major Bleeding 0
Wound infection 1;1,2
Subcutaneous amphysema 1;1,2
Pneumothorax 0

Discussion
Tracheostomy was first performed by the Egyptians. It is
among the oldest known surgical procedures. Although it
was used for emergency opening of the airways in the first
days of application, it has many indications and it is ap-
plied with different methods. Tracheostomy reduces dead
space volume and airway resistance. It provides a safe air-
way and increases patient comfort. In addition, laryngeal
damage, vocal cord paralysis, glottic and subglottic steno-
sis, infection and tracheal stenosis, dilatation, such as dila-

tation provides the reduction in late-period disadvantages.

Respiratory tract aspiration and nursing care are easier. It

may enable the patient to return to speech earlier 2

Tracheostomy can be performed by surgical and percuta-
neous methods. Percutaneous tracheostomy has been in-
creasingly used in intensive care patients because it is less
invasive, does not require operating room conditions, and

less tissue trauma.

In a study comparing surgical and percutaneous tech-
niques, the procedure time was shorter and the proce-

dure-related bleeding was less>.

Percutaneous tracheostomy was first reported in 1957 by
Shelden et al. There have been different applications in the
process. In 1990, Griggs et al. developed the technique of
Howard guide wire dilating forceps (GWDE, Griggs) using
the tool they modified from Howard Kelly forceps *.

Although contraindicated percutaneous tracheostomy is
controversial, it is not recommended for anatomical causes
and coagulation disorders. Children, due to the small and
mobile airway, emergency opening of the airway, obesity,
short neck or thyroid-induced anatomical defect, where
the procedure can not be palpated, coagulation defects are

among the cases where PDT is contraindicated.

In addition, it is reported that the complication rate in-
creases in cases where the trainee is inexperienced and in
patients who have undergone tracheostomy previously >°.
There are various opinions on when to perform tracheos-
tomy in the ICU. According to many studies, percutaneous
tracheostomy is an easy method that can be performed in a
short time and has a lower rate of early and late complica-
tions. According to these studies, the most influential fac-

tor in complication rates is the practitioner’s experience’.

Today, tracheostomy should be opened between the 2nd

and 10th day of mechanical ventilation®.
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In a prospective study of intensive care patients, patients
receiving prolonged mechanical ventilation were evaluat-
ed and the patients were divided into early (3rd day) and
late (15th day) tracheostomy groups. In the early trache-
ostomy group, the time to leave mechanical ventilator and
exit from intensive care unit was shorter than the other
group; The incidence of ventilator-associated pneumonia

was lower.

The study showed that the need for sedation was lower in

the group that had an early tracheotomy °.

In a retrospective study, tracheostomies opened up to ten
days were grouped as early group and those opened after
10 days were grouped as late group. In early tracheostomy
group, mortality rates were found to be low at 90 days and
at the end of the first year '°.

In another study, the early tracheostomy group was
grouped as tracheostomy for 6-8 days and the late trache-
ostomy group was grouped for 13-15 days. In the early
tracheostomy group, the duration of ventilator stay and
intensive care unit stay were short compared to the other
group. however, no significant difference was found in the

length of hospital stay and mortality rates''.

Percutaneous tracheostomy procedure of the patients in-
cluded in our study was performed by experienced anes-
thesiologists. In our study, mean opening time of tracheos-

tomy was found to be 16.3 days.

Although bleeding, infection, emphysema, trachea and
esophageal injuries are the most commonly reported com-
plications of percutaneous tracheostomy, failure to provide
airway and cardiac arrest due to this are reported as the

most important and mortal complications.

No peroperative complication was observed in the patients
included in our study. Minor bleeding was observed in

two (2.5%) patients. Culture specimens are taken in case

of redness and discharge at the stoma site in patients who
underwent tracheostomy in our intensive care unit. One
patient had Methicillin sensitive S.aureus (MSSA) in cul-

ture and was sensitive to glycopeptides.

Percutaneous tracheostomy is an easy method that can be
applied to bedside in a short time in patients who need
mechanical ventilation for a long time. Intubation and
prolonged mechanical ventilator is a useful method that
is frequently used in intensive care patients because it re-
duces side effects, improves patient comfort and facilitates
patient care. Complications can be minimized if appropri-
ate patient selection is performed by an experienced phy-

sician.
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Abstract

Purpose  To demonstrate the results obtained as an outcome of using electronic cross-match (ECM) procedure which shortens the last phase of the preparation of one or more blood
components output only by checking the ABO compliance that the patient does not have an alloantibody in life and confirmed by antibody screening with in the last 72

hours through inquiring the database and might reduce the costs.

Materials ~ The patients transfused in whom ABO compatibility of the blood and blood component was investigated using ECM procedure in the hospital between the years 2014 and
and Methods 2015 were included in the study. The prerequisites stipulated by American Association of Blood Banks, and indicated in its 2003 guideline were provided. The blood-typing

and indirect Coombs (IC) tests have been analyzed by gel colon agglutination system.

Results ~ During the study period, 25989 units packed red blood cells (RBCs) and 16 units whole blood were ordered from the clinics, and reserved for them. But 11254 units RBCs
and 15 units whole blood were used. Crossmatch transfusion rate would be 2,3 if serologic crossmatch was performed to all of the blood components instead of ECM in
transfusion laboratory. The costs of both procedures differed 2.07 times. During two years incompatible or mismatched blood transfusion and acute hemolytic transfusion

reaction were not observed.

Conclusion  The most important problem that can be experienced in the absence of blood component is the loss of human life which is beyond the limits of cost calculation. For this
reason, it is thought that the advantages of the ECM model cannot be measured. It is thought that it will be beneficial to spread the usage of ECM in transfusion center

laboratories without compromising quality standards and blood transfusion safety.

Keywords  packed red blood cells (RBCs), cross-match, electronic cross-match

Ozet

a2 biloi i 1 buls

Amag  Elektronik ¢apraz karsilagtirma (ECM) uygul. , alicinin

kayitlarina gore sap s ikoru ve son 72 saat igerisinde yapilan antikor tarama

testinin negatif olmast durumunda bir veya daha fazla sayidaki kan iiriinii ¢tkisinin sadece ABO uyumlulugu kontrol edilerek yapilabilmesini saglar. Kan iiriinlerinin hazirlanmastnin son

asamastni kisaltan ve maliyeti diisiirebilen bu uygulama hastane veri tabanindan elde edilen sonuglar ile sunuldu.

Geregve  Calismaya hastanemizde 2014-2015 yillarinda yatarak tedavi goren ve ECM uygulamast kullanilarak kan iiriinii transfiizyonu yapilan hastalar dahil edildi. ECM uygulamast yapilan
Yontem  hastalarin, Amerikan Kan Bankalar: Birligi tarafindan belirlenen ve 2003 kila da belirtilen 6nkosullara u lugu saglandi. Kan grubu tespiti ve indirekt coombs (IC) testleri jel kolon

agliitinasyon sistemi ile ¢aligilds.

Bulgular  Transfiizyon merkezinden hastalart icin 25989 eritrosit siispansiyonu (ES) ve 16 tam kan istemi yapilmasina ragmen, 11254 adet ES ve 15 adet tam kan kullamildi. Capraz karsilagtirma
transfiizyon orani 2,3 olacakken ECM sayesinde tiim istemlere serolojik capraz karsilastirma testleri yapilmamgtir. Testlerin maliyeti 2,07 kat azalmgtir. Iki yil boyunca hatalt / yanhs kan
transfiizyonu ve akut hemolitik transfiizyon reaksiyonu gozlenmemistir. Standartlardan ve kan transfiizyonu giivenliginden taviz vermeden transfiizyon merkezi laboratuvarlarinda yapila-

cak ECM uygul I faydal olacag: diisiiniilmektedir.

Anahtar

Kelimeler eritrosit siispansiyonu (ES), capraz karsilastirma, elektronik capraz karsilagtirma
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INTRODUCTION
In Turkey all the blood banks and transfusion centers’ ac-
tivities are managed according to the “National guidelines
for blood and blood components” (Ankara, 2016). In this
guideline electronic cross-match (ECM) is defined as “a
procedure where the blood typing is made using at least
two different blood samples with results stored in an elec-
tronic environment. If antibody screening test performed
with the blood sample of the recipient within the last 72
hours is negative, then electronic cross-match is per-
formed, and blood is donated based on only ABO compat-
ibility'. ECM is applied using specially designed computer
software program which uses prior immunohematological

records of the patient, and the donor?.

Electronic cross-matching is the identification of correct
ABO/D type blood using electronic information systems
of the hospital or laboratory without performing serolog-
ic cross-matching (CM)’. Economical advantages gained
thanks to the development and widespread use of software,
and information processing systems, ECM has been used
to a great extent in the USA, and Europe*. When the pa-
tient needs transfusion, the delivery or recall of the blood
components reserved for the patient can be realized**. To
use this system, antibody screening methods, information
processing system, currently implemented guidelines, and

national standards should be in accordance as a whole.

Effective and safe blood transfusion by using ECM pro-
cedure is being performed in our hospital by trained
personnel, established Standard Operating Procedures,
Quality Management Policies and a well-established com-
puter software program since 2014. In Turkey, as far as we
know, only two transfusion centers continue this prac-
tice, so we aimed to perform a proper assessment of the
actual situation in Turkey. In the present study, instead of
cross-matching where compatibility of patient’s blood, and
blood component is tested, we aimed to demonstrate the
results obtained as an outcome of using ECM procedure

which shortens the last phase of the preparation of the

component through inquiring the database.

Materials and Methods
Study design: The approval of the local institutional review
board was provided before the study (ASM-EK-17/70).

The patients in whom ABO compatibility of the blood
component was investigated using ECM procedure in our
hospital between the years 2014, and 2015 were included
in the study.

To identify ABO incompatibility in patients who will be
subjected to ECM the prerequisites stipulated by Ameri-
can Association of Blood Banks, and indicated in its 2003

guideline were provided (Table 1).

Table 1. The prerequisites in the 2003 guideline of American
Association of Blood Banks for application of electronic cross-
match.

The computer system should be evaluated in situ to guarantee its ca-
1 pability to select blood, and blood product components compatible
with the ABO type of the patient for transfusion.

ABO group typing of the recipient should be performed using
the presently valid sample, and one of the following methods: 1)
Retesting of the same sample, 2) Testing of the second sample, 3)
Comparison with the previously valid records.

The system should include the code number of the blood unit,

the name of the component, ABO grouping, Rh typing of the

3 component, confirmed ABO grouping of the blood unit, two unique
identifiers of the recipient, ABO grouping, Rh typing, and antibody
screening test results.

A method which will evaluate and verify correct entry of data into
4 computerized system related to blood, and blood products before
their delivery should be determined.

The system should have the logical structure to perceive and warn
the user about the incompatibility between ABO blood group of the
5 donor indicated on the label, Rh blood typing, confirmatory tests of
blood groups, and ABO incompatibility between the recipient, and
the donor.

ABO grouping should be defined by testing erythrocytes with
anti-A, and anti-B reactive agents or testing serum or plasma with
6 A, and B erythrocytes against possible antigens. If incompatibility is
detected, and transfusion is required without solving the problem,
only group O erythrocytes can be transfused.

The patient and the blood sample should be positively identified at
the time of bloodletting.

Before the year 2014, serologic cross-matching (CM) was
the primary testing method and, blood typing and indirect

Coombs (IC) tests have been analyzed using gel colon ag-
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glutination test system (Across Gel® Gel Centrifugal Cards,
Dia Pro Medical Products Inc., Istanbul, Turkey).

Results
Starting from the beginning of 2014 up to the end of the
year 2015, a total of 11269 components were processed.
The number of ordered and used components are shown
in Table 2. During the study period, 25989 units packed
red blood cells (RBCs) and 16 units whole blood were or-
dered from our blood center, and reserved for the use of
the requesting unit. Of the 25989 units RBCs, 8663 units
were for elective surgeries. When we analyzed total use ac-
cording to components of the product, a total 11254 units

RBCs, and 15 units whole blood were used.

Table 2. Number of products ordered from the blood center,
and amounts used

Blood product Ordered (n) Used (n)
Packed red blood 25989 (8663 were 11254
cells (RBCs) for elective surgery)

Whole blood 16 15

We first calculated the total cost by considering the use of
serologic CM procedure performed before the year 2014.
Based on RBCs ordered from our transfusion center for
non-elective surgeries (25989 — 8663 = 17326 units), 17326
CM would have been performed and each would have cost-
ed 1.9 USD (Total cost = 17326 * 1.9 = 32919 USD). Sec-
ondly, we calculated the total cost by considering the used
RBCs which were subjected to ECM after the year 2014.
As seen in Table 2, 11254 units RBCs were used from our
blood center. For these RBCs, 9574 IC test were performed
and each costed 0.6 USD (total cost = 5739 USD). As a
transfusion center, we get RBCs from the Red Cross and
compulsorily perform a donor blood group test for each
RBCs (Total cost = 11254 * 0.9 USD = 10129 USD). The to-
tal cost for the ECM procedure was 5739 + 10129 = 15868
USD. The costs of both procedures differed 2.07 times. We
get RBCs from the Red Cross and compulsorily perform a
donor blood group test for each RBCs. Crossmatch/Trans-

fusion rate (C/T) ratio was calculated as 1/1. During two

years erroneous /mismatched blood transfusion and acute

hemolytic transfusion reaction were not observed.

Discussion
In simulation modelings performed to manage inventories
in blood centers of hospitals, harmful effects of the absence
of blood components could not be measured, however,
since costs of expired components can be measured, and it
was detected that the highest costs occurred as a result of
wastage of expired components. The period of reservation
(crossmatch release period), and C/T were detected to be
the most effective factors on these costs. C/T Herein, un-
certainty, i.e. the variance in the number of a daily number
of use rather than the average number of the daily use was

found to be the most effective factor®.

It has been reported that ECM caused 65 % decrease in
processing load, and also decreased the amount of expired
blood, and blood components from 90% down to 1 per-
cent’. In an application in Hong Kong a 60% drop in the
amount of blood supply reserved for surgical patients was
detected, and also the amount of blood delivered to the
services but returned from them without using decreased
from 36% to 3 percent®. As a result of 12-years of a study
performed in Sweden, a 65% decrease in workload in the
test laboratory was reported’. In another study, a 25 %
decrease in the ordered units of blood, and a 30 % drop
in expired packed red blood cells (RBCs) with resultant
100 hours of reduction in the workload of the transfusion
center were reported. Besides, as indicated in these studies,
implementation of ECM decreased the stress on transfu-

sion center personnel’.

The financial burden of blood centers occupies 2-3 % in
hospital budget. However, each of infection tests added in
recent years has increased financial burden an extra 30-40
USD, thus cost of each blood unit doubled from 100 to 200
USDY. Adjustment of transfusion thresholds, decrease in
C/T rates, and increase in organizational quality are rec-

ommended!!. In studies where the factors effective on total
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expenditures of blood centers have been investigated, it
has been found that C/T ratios differed among hospitals,
and various clinics in the same hospital or even physicians,
while young physicians, and those who did not want to
take risks ordered excess amounts of blood and/or blood
components so as to stock them discretely as a reserve in
case of need™. Clinicians who ordered “fresh blood “for
emergency rooms disrupt the FIFO (First In, First Out)
regimen recommended for rational management of stocks,
and instead necessitate LIFO (Last In, First Out) regimen
which leads to increase in the amount of discarded blood
supplies. In our study, application of ECM decreased the
cost of packed red blood cells (RBCs) ordered from our

center at a rate of 2.7-fold.

The process of preparing the blood unit for the patient
and evaluation of its appropriateness takes nearly one
hour even if under emergency conditions appropriate
blood component is found in the stock. Clinics’ blood
and blood products reservation habits significantly affect
the transfusion centers’ stock management. On the other
hand, it is important for clinicians and especially surgeons
to know that there will always be a sufficient PRBC stock
in the transfusion center and will be ready within a very
short time when necessary. In cases of emergency, if infor-
mation about antigenic characteristics of the blood, and
blood components in the stock is at hand, then the time
consumed during antibody screening, and antigenic anal-
ysis, and subjecting patient’s relevant information to ECM
procedure with the blood and/or blood components in the
stock drops down to seconds as an advantage of informa-
tion processing, thus all blood and/or blood components
suitable for the patient become usable. The advantage
gained by ECM is clear, without compromising the safe-

ty of transfusion in emergency department and before the

major surgical procedures. The most favorable feedback
came from cardiovascular clinic of our hospital while us-
ing ECM.

Conclusion
The most important problem that can be experienced in
the absence of blood components is the loss of human life
which is beyond the limits of cost calculation. For this rea-
son, it is thought that the advantages of the ECM model
cannot be measured. It is thought that it will be beneficial
to spread the usage of ECM in transfusion center labora-
tories without compromising quality standards and blood
transfusion safety with the validated computer software
programs.
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Ozet

Anahtar
Kelimeler

Ust ve alt solunum yollarini tutabilen influenza A (H1N1) viriisii, viral pnémoni bagta olmak iizere agir solunum yolu hastaliklar1 ve akut solunum yetmezligi sendromuna
yol agabilir. Influenza A virus enfeksiyonu saglam gocuklarla birlikte komorbid hastalig bulunan gocuklar, gebelik ve lohusalik gibi immiinitenin baskilandig1 durumlarda
da agir enfeksiyona neden olabilmektedir. On yedi yaginda lohusalik déneminde influenza pnémonisi nedeni ile gocuk yogun bakim iinitesinde takip edilen hastamiz, akut
solunum yetmezligi ve pulmoner kanama nedeni ile kaybedilmistir. Ciddi influenza enfeksiyonlarinin kontrol altina alinmasi ve buna bagli 6liimlerin engellenmesi igin
risk faktorleri iyi analiz edilip erken dénemde koruyucu énlemler alinmalidir.

influenza A (HIN1), Lohusa, Pnémoni

Abstract

Keywords

The influenza A (HIN1) virus, which may involve the upper and lower respiratory tracts, can lead to severe respiratory diseases, especially viral p ia, and acute respiratory failure
syndrome. Influenza A virus infection can cause severe infection in healthy children, as well as children with comorbid disease and i pp d conditions such as p 'y and
puerperium. A seventeen years old patient who was followed up in pediatric intensive care unit due to influenza pneumonia during postpartum period died due to acute respiratory failure and

pulmonary hemorrhage. In order to control severe influenza infections and prevent deaths, risk factors should be analyzed well and preventive measures should be taken in the early period.

Influenza A (HIN1), Pneumonia, Puerperium
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GIRIS
Influenza A virus (IAV) HINI enfeksiyonu mevsimsel
gripteki ates, oksiiriik, burun akintisi, halsizlik, yaygin ek-
lem ve kas agrisi, bogaz agrisi, bas agrisi gibi klasik semp-
tomlarin yaninda bulanti, kusma, ishal ve karin agris1 gibi
gastrointestinal semptomlarla da seyredebilen bir solu-
num yolu enfeksiyonudur'. Ust ve alt solunum yollarini
tutabilen HIN1 viriisii viral pnémoni basta olmak tizere
agir solunum yolu hastaliklarina yol agarak akut solunum
yetmezligi sendromu (ARDS) ile sonuglanabilir®. Agir [AV
enfeksiyonuna bagli en sik 6liim nedeni ARDSdir’. [AV
gebe, lohusa veya komorbid hastaligi bulunan ¢ocuk ve
eriskinlerin yaninda geng erigkin, ¢ocuk ve risk faktorii
olmayan kisilerde de agir enfeksiyona neden olabilmek-
tedir®. Disiik sosyoekonomik diizeye sahip, adolesan do-
nemde gebe kalan ve lohusalik doneminde TAV pnémoni-
sine bagli komplikasyonlar nedeni ile kaybedilen bir vaka,
hastaligin morbidite ve mortalitesine dikkat gekmek ama-

cryla sunulmustur.

Olgu
Ug ay 6nce normal vajinal yol ile dogum yapan ve saglikli
bir kiz bebege sahip, oncesinde her hangi bir hastalig1 ol-
mayan 17 yasindaki hasta 1 hafta 6nce baslayan hafif tst
solunum yolu semptomlarina bulanti, kusma, ishal, karin
agrisi sikayetlerinin eklenmesi ve ates yitksekliginin olma-
s1 lizerine acil servise bagvurdu. Fizik muayenede genel
durumu koéti, bilinci bulanik, akcigerlerde bilateral kre-
pitan ralleri mevcuttu. Viicut sicakligi 38,7 °C, kalp tepe
atim1 110/dk, sPO2 %92, tansiyon arteriyel 90/40 mm/Hg,
solunum sayis1 36/dk, kapiller dolum zamani >2 sn idi.
Laboratuvar incelemesinde hemoglobin 11,3 g/dL, l6kosit
sayist 9,82 k/uL, notrofil sayis1 1,32 k/uL, platelet sayisi
61700 /uL, C-reaktif protein (CRP) 354 mg/L, prokalsito-
nin (Pct) 146,73 ng/dL, tire 137,32 mg/dL, kreatinin 2 mg/
dL, pH 7,25, pCO2 43,9 mm/Hg, HCO3 18,1 mmol/L ve
gaitada adenoviriis serolojisi menfi bulundu. Akciger gra-
fisinde bilateral pnémonik infiltrasyonlar gozlendi (Resim
1). Yogun bakim ihtiyac gosteren komplike pndmoni ne-

deniyle ampirik antibiyotik tedavisi ve oseltamivir baslan-

di. Hasta ilerleyen solunum sikintist ve bilincinin bulanik
olmasi nedeniyle entiibe edilerek mekanik ventilatére alin-
di. Yatisinin 2. giiniinde ARDS tablosu gelisen hasta uy-
gun ventilatér modlarinda ve aralikli prone pozisyonunda
takip edildi. Nazofarengeal siiriintii 6érneginde PCR ile
HINT1 pozitif saptandi. Kan, idrar, bogaz ve trakeal aspirat
kiiltiirlerinde tireme olmadi. Yatiginin 20. giiniinde meka-
nik ventilatorden ayrilan hasta, yiiksek akish nazal kaniil
oksijen tedavisine alindi. Sol akcigerde solunum seslerinin
diizelmemesi ve direkt grafide konsolidasyon alanlarinin
devam etmesi tizerine yapilan toraks bilgisayarli tomografi
(BT) incelemesinde sol akciger lingular segment ve alt lob
posterobazal segmentte bronsiektazik alanlar izlendi ve
nekrotizan pnoémoni lehine degerlendirildi (Resim 2). Ya-

tistnin 30. giiniinde masif pulmoner kanama gelisen hasta

ex oldu.

Resim 1: Hastanin 1. (Grafi A), 4. (Grafi B), 17. (Grafi C) ve
30. giindeki (Grafi D) direkt grafi goriintiileri.
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Resim 2: Sol akcigerde kistik ve tiibiiler bronsiektazi alanla-

r1, her iki akcigerde hava bronkogramlari iceren konsolidas-

yon alanlari izlenmektedir.

Tartisma
Influenza A virus enfeksiyonlarinda ani baslayan yiiksek
ates, burun akintisi, bas agrisi, kuru okstirik, farenjit, kon-
jonktivit, bulanti, kusma, ishal ve miyalji siklikla gozlenir.
Semptomlar genellikle etkene maruziyetten 1- 2 giin sonra
baslayip 7-14 giin igerisinde sonlanir. Ates semptomlarin
baslangicindan itibaren 12 saat igerisinde hizla yiikselir.
Hastalik baslangicindaki toksik gériiniim nedeniyle bak-
teriyel sepsis ile karistirilabilir’. Her ne kadar TAV enfek-
siyonlarmin bir¢ogu akut, kendini smirlayan hafif solu-
num yolu bulgulari ile prezente olsa da ciddi ve 6lumcil
sekonder bakteriyel pnomoni, hemorajik bronsit, bron-
siolit, pulmoner 6dem ve hemoraji ile seyreden alveolit
tablolarina da yol acabilir®. Dispne, takipne, gogiis agrisi,
hemoptizi, piriilan balgam, uzamis veya tekrarlayan ates,
biling degisikligi, dehidratasyon bulgulari, iyilesme sonra-
s1 alt solunum yolu bulgularinin tekrar ortaya ¢ikmasi has-
taligin ciddiyeti ve komplikasyonlart ile iligkilidir”. Biling
bulanikligi, nobet, ensefalopati, ensefalit ve kuadriparezi
gibi norolojik bulgularin bazi 6liimciil seyreden vakalarda

gozlendigi bildirilmistir®. Hastamizda enfeksiyon tablosu

klasik grip semptomlariyla baslayip ilerleyen gtinlerde bu-
lanti, kusma ve ishal eklenerek daha komplike hale gelmis-
tir. Biling bulanikligi, bozulmus bébrek fonksiyon testleri
ve pnémoni bulgular1 agir AV enfeksiyonunun seyrinde
gortlmekle birlikte yitksek Pct ve CRP degerleri her ne
kadar kiltiir ile dogrulanamasa da HIN1 pnoémonisine
sekonder bakteriyel enfeksiyon eklenmis olabilecegini dii-

sundirmektedir.

IAV pnémonisinde direkt radyografide diffiiz interstisyel
ve alveoler infiltrasyonlar izlenir. Lober veya multilober
tutulum ise sekonder bakteriyel enfeksiyon durumunda
gozlenir. BT'de ozellikle alt loblar: tutan buzlu cam go-
rintiisti, hava bronkogramlar1 ve alveoler konsolidasyon
izlenir’. Oliimciil HIN1 vakalarinda en yaygin histopato-
lojik bulgular diffiiz alveoler hasar, septal 6dem, trakeit ve
nekrotizan pnomonidir. Pulmoner vaskiiler konjesyon ve
alveoler hemoraji diger erken bulgular arasindadir’. Has-
tamuzin sol akciger solunum seslerinde azalmanin devam
etmesi {izerine ¢ekilen toraks BT'de nekrotizan pnémoni

ile uyumlu goriintii ve bronsiektazi alanlari izlendi.

Influenza A virus enfeksiyonu halen pediatrik ARDSnin
onde gelen sebeplerindendir. Kinikar ve ark. tarafindan
yapilan ¢alismada, IAV enfeksiyonu nedeni ile hastaneye
yatirilan gocuklarin %18’inde ARDS gelistigi tespit edil-
mistir’. Farias ve ark. tarafindan yapilan ¢aligmada ise IAV
enfeksiyonuna bagli solunum yetmezIligi gelisen hastalarin
%80’inde ARDS tespit edilmis olup bu hastalarin %45’ 28
glin icerisinde kaybedilmistir’. Hastamizda HIN1 pnémo-
nisi sonrast ARDS gelismis olup entiibasyonun 20. giiniin-
de basarili sekilde mekanik ventilatorden ayrilmis ancak
ekstiibasyondan 10 giin sonra masif pulmoner kanama

nedeni ile kaybedilmistir.

Gebelik déneminde immiin sistemin baskilandig1 bilin-
mekle birlikte postpartum donemdeki immiin siire¢ tam
olarak bilinmemektedir. Gebelik déneminde viral enfek-
siyonlara artmis duyarlilik, lenfosit alt gruplarindaki de-

gisiklikler, ozellikle gebeligin son donemlerinde biiyiik
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grantiler lenfosit sayist ve naturel killer aktivitesinin azal-
mast ile agiklanmaya ¢alisilmaktadir’. Gebelik ile birlikte
immiin sistemde meydana gelen degisikliklerin tamamen
normale dénmesi dogum sonras: 3 ila 4 ay1 bulabilmek-
tedir''. Oncesinde herhangi bir risk faktérii olmayan has-
tamizda gelisen éliimciil IAV enfeksiyonunda postpartum
donemde heniiz tam olarak normale dénmeyen immiin

sistemin de etkisinin olabilecegini diisiinmekteyiz.

Diisiik sosyoekonomik seviyenin influenzaya bagl morta-
liteyi artirict bir faktor oldugu bildirilmektedir'. Ingilte-
rede yapilan bir ¢caligmada farkli sosyoekonomik seviyede-
ki hastalarin mortalite oranlar1 arasinda 3 kata kadar fark
bulundugu saptanmistir. Bunun sebepleri arasinda kalaba-
lik ortamlarda bozulmus hijyen sartlarinda yasamak, bes-
lenme eksikligine bagl faktérler, agilanma gibi koruyucu
saglik hizmetlerinde farkindaligin yetersiz olmasi ve saglik
hizmetlerine ulagsmada zorluk gibi faktorlerin bulundugu
bildirilmektedir'?. Daha yoksul, hijyen kosullar1 yetersiz ve
kalabalik ortamlarda yasayan bireylerde egitim ve agilama
gibi koruyucu énlemlerle mortalitenin azaltilabilecegi be-
lirtilmektedir®. Hastamizda IAV enfeksiyonunun mortal
seyretmesinin, soguk kis sartlarina ragmen ¢adirda yasa-
mast ve sosyoekonomik diizeyinin oldukga diisiik olmasi-

nin oldukea 6nemli faktorler oldugu diistiniilmustiir.

Sonug
Ciddi influenza enfeksiyonlarinin kontrol altina alinmasi
ve buna bagli dliimlerin engellenebilmesi i¢in hastanin
sosyoekonomik diizeyi de dikkate alinarak ¢ocukluk, ge-
belik, lohusalik ve diger komorbid durumlar g6z 6niinde
bulundurularak erken dénemde koruyucu onlemler alin-

malidir.
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Ozet

Anahtar
Kelimeler

Tekrarlayan higilt1 sikayeti ile poliklinie basvuran ve nazofaringeal siiriintiiden etyolojik ajan olarak Parainfluenza Tip 3 viriisii elde edilen 8 yaginda kiz hasta
sunulmaktadir. Dort giindiir 6ksiiriik ve hirilt sikayeti ile dig merkeze gotiiriilen hasta orada baglanan tedaviye ragmen hirilt: sikdyetinin artmasi nedeni ile Cocuk Alerji
ve Immiinoloji Poliklinigine getirildi. Ozgegmisinde tekrarlayan husiltiya yol agmus ok sayida bronsiolit tanist ile salbutamol alma ve aralikli montelukast kullanim éykiisii
mevcuttu. Hastanin yapilan fizik muayenesinde bilateral sibilan ronkiis, ekspiryum uzunlugu ve sukrepitan/kaba ralleri olmasi nedeniyle ve ileri tetkik- tedavi i¢in Cocuk
Alerji ve Immiinoloji Servisi’ ne yatisi yapildi. Laboratuvar tetkiklerinde l6kopeniyle beraber lenfopeniye ek olarak monositoz gozlendi. Klinigin diizelmesiyle l5kosit,
lenfosit ve monosit sayilar1 normal sinirlara indi. Hastaya salbutamol, ve ipratropium bromiir nebiil tedavisi basland1. Nazofarenks siiriintiisiinde Parainfluenza Tip 3 viriisi
izole edildi. Parainfluenza viriis enfeksiyonlars; ocukluk ¢ag: tekrarlayan bronsioliti, astimi ve higilt gibi kronik hava yolu hastaliklarinin viral alevlenmelerinin 6nemli
nedenlerinden olup klinisyenler tarafindan akilda tutulmalidar.

Higilty, Parainfluenza, brongiolit

Abstract

Keywords

An 8-year-old female patient with a complaint of recurrent wheezing presented to the outpatient clinic that Parainfl Tip 3 Virus (PIV-3) as an etiological agent was obtained from nasop-
haryngeal swab. Patient was taken to pediatric allergy and immunology clinic despite the fact that he did not respond to the therapy given by outside center and the wheezing complaint incre-
ased within last 4 days. There were many bronchiolitis attacks in her past medical history requiring salbutamol and intermittently montelukast use. He was admitted to pediatric allergy and
immunology service for further evaluation and therapy after physical examination showed bilateral sibilant rhonchi, expirium elongation and had subcrepitant /rough rales. Laboratory results
showed not only leukopenia but also lymphopenia plus monocytosis. Leukocyte, lymphocytes and monocytes numbers became normal after the patient clinical table improved. Salbutamol and
ipratropium bromide nebul therapy was started. PIV-3 was isolated from her nasopharyngeal swab. Clinicians should keep in mind that viral infections such as Parainfluenza are important
triggers for attacks of chronic airway diseases e.g. recurrent bronchiolitis, asthma and wheezing seen during childhood.

Wheezing, Parainfluenza, bronchiolitis
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GIRiS
Akut bronsiolit, 6zellikle iki yas alt1 cocuklarda alt solu-
num yollarinin en sik goriilen hastaligidir ve kiigiik hava
yollarmin enflamatuvar obstriiksiyonu sonucu ortaya
cikar. Akut bronsiolit, kis aylarinda ve ilkbahar baslarin-
da diger mevsimlere gore daha sik gortilmektedir. Akut
bronsiolit siklikla viral patojenlerin yol agtig1 bir hastalik-
tir.! Viral solunum yolu enfeksiyonlarinin etkenleri Res-
piratuvar Sinsisyal Viriis (RSV), Influenza, Parainfluenza
viriis (PIV), Adenoviriis, Rinoviriis, Koronaviriis ve insan
Metapnomovirtis (iMPV) diir.? En sik viral etken RSV
olup; PIV en sik 5 yas alt1 cocuklar arasinda akut solunum
yolu enfeksiyonlarinin en sik nedenlerindendir.* Burada
tekrarlayan higilti sikayeti ile poliklinige bagvuran ve te-
davi i¢in yattig1 sirada etyolojik ajan olarak nazofaringe-
al siiriintiiden PIV tip 3 (PIV-3) elde edilen 8 yasinda bir

hasta sunulmustur.

Olgu
Sik bronsit/bronsiolit gecirme Oykiisii olan 8 yasindaki
kiz hasta 4 giindiir okstiriik, hirilt1 sikéyetlerinin olmasi
nedeni ile dig merkeze bagvurmustu. Hastaya amoksis-
ilin-klavulanat, klaritromisin, salbutamol ve flutikazon
nebiil tedavisi baglanmust1. Verilen tedaviyi kullanmasina
ragmen Oksiiriik, hirilt: sikayetlerinde artis olmasi nedeni
ile Cocuk Alerji ve Immiinoloji poliklinigine bagvurmus-
tu. Hastanin yapilan fizik muayenesinde bilateral sibilan
ronkis, ekspiryum uzunlugu ve sukrepitan/kaba ralleri
olmasi nedeni ile ileri tetkik-tedavi amaci ile Cocuk Aler-
ji ve Immiinoloji Servisi’ ne yatis1 yapildi. Ozgegmisinde
tekrarlayan higiltiya yol agmis ¢ok sayida (15-20 kez)
brongiolit tanisi ile salbutamol alma ve aralikli montelukast
kullanim 6ykiisii mevcuttu. Soy ge¢misinde ailede bilinen
bir hastalik 6ykiisii yoktu. Fizik muayenesinde solunum
sisteminde; akciger sesleri bilateral esit, yaygin kaba ralleri
ve ronkus mevcut olup ekspiryum uzunlugu vardi. Kardi-
yovaskiiler sistem muayenesi ve batin muayenesi dogald1.
Norolojik muayenede biling agik, ense sertligi ve menin-
geal irritasyon bulgusu yoktu. Hastaya salbutamol 4x1.5

nebiil, ipratropium bromiir 4x1 nebiil, ve akut faz reaktan-

lar1 hala yiiksek oldugu icin 6nceden baslanan antibiyoter-
api Seftriakson 100 mg/kg/giin (iki dozda) ve klaritromi-
sin 15 mg/kg/giin (2 dozda) tedavisi devam edildi.

Laboratuvar incelemelerinde; Hgb: 12.9 g/dL, Hct: % 38.9,
lokosit: 2.150 /mm3 idi. Nétrofil: % 70.7, lenfosit: % 4.26,
monosit: % 20.5, eozinofil: % 3.22 idi. AST: 28 U/L, ALT:
16 U/L, iire: 20 mg/dL, kreatinin: 0,31 mg/dL olup, diger
biyokimyasal tetkikleri de normal sinirlarda idi. C-Reaktif
protein (CRP): 24.7 mg/L (0-5), eritrosit sedimantasyon
hizi: 35 mm/saat olarak saptandi. Sik sik bronsiolit nedenli
hastane basvurusu olan hastanin bakilan serum immun-
globulin diizeyleri normal olup serum immunoglobulin
(Ig) G: 11.2 g/L (6.39-13.4), IgA: 1.46 g/L (0.7-3.12), IgM:
1.79 g/L (0.56-3.52) ve IgE: <17,3 TU/mL (0-90) olarak
saptandi. Yatigta hastanin viral-bakteriyel ajanlara yonelik
solunum paneli tetkikleri alindx. 9 viriis grubundan (Influ-
enza, Rinoviriis, Koronaviriis, PIV, iMPV A / B, Bokavirus,
RSV, Adenoviriis ve Enteroviriis) toplam 18 viriis tarandi.

Solunum paneli tetkikinden P1V-3 izole edildi.

Kontrol hemogram tetkiklerinde lokosit: 5.070 /mm3,
Hgb: 12.4 g/dL, Hct: % 3.6, notrofil: % 38.2, lenfosit: % 50.6,
monosit: % 8.7, eozinofil: % 2.18 idi. CRP: 4.43 mg/L ve
eritrosit sedimentasyon hizi: 23 mm/saat bulundu. Tekrar-
layan bronsiolite bagl higilt: ataklar1 ve lokopenisinden
dolay1 primer immiin yetmezligi dislamak icin istenen
ileri immiinolojik tetkiklerinden akim sitometri inceleme-
sinde, hiicresel bagisiklik elemanlar1 olan T hiicre, B hiicre
ve NK hiicre sayilar1 normal saptandi. Kompleman C3,
C4, CH50 kompleman aktivitesi testi, izohemaggliitininler
(anti-A, anti-B titresi), IgG alt gruplari, ge¢mis as1 yanitlari
olan anti-HBs, anti-Rubella IgG, ve gecirilmis enfeksiyona
gelistirdikleri antikor yanitlar: (anti-CMV IgG, , EBV-VCA
IgG titreleri) istendi. Anti-HBs: pozitif (146.02), anti-CMV
IgG: pozitif (>250), anti-Rubella IgG: pozitif (31.3), EBV-
VCA IgG: pozitif (>29.1) saptandi. Kompleman diizeyleri
(C3: 1.2 g/L, C4: 0.16 g/L) ve izohemaggliitinin degerleri
(anti-A: 1/64, anti-B: 1/256) normal aralikta idi. Ig G alt

gruplar1 ve CH 50 sonuglar1 da normaldi.
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Hastanin takiplerinde akciger dinleme bulgularinin ger-
ilemesi nedeni ile nebiil tedavisi kademeli olarak azaltildi.
Yatisinin 6. giiniinde genel durumu ve akciger dinleme
bulgular1 diizelen hasta poliklinik kontrolii 6nerilerek

taburcu edildi.

Tartisma
Cocuklarda alt solunum yolu enfeksiyonlar1 (ASYE)" nin
en stk nedenlerinden biri PV’ dir. Ilk olarak 1950’li yillarin
sonlarinda kesfedilen paramiksoviriis ailesinden olup, tek
sarmalli RNA virisleri grubundandir.4 Bu gruptaki ii¢ ana
tipi (tip 1, 2 ve 3), insan hastaliklarina neden olan viriisler-
dir.5 Sonbahar mevsiminde krup’ a sebep olan tip 1 ve tip
2, en sik PIV alt grubudur.® Tip 3 bebekler, kiigiik cocuk-
lar, immiin sistemi baskilanmus kisiler, kronik hastalar ve
yaslilarda genelde ilkbahar ve yaz aylarinda ortaya ¢ikan
ASYE’ nin baglica nedenidir.”® Tip 4’ iin epidemiyolojisi
daha az bilinmekte olup, 6 aydan kiicitk bebeklerde iist
ve ASYEden sorumlu goriinmektedir.® Hastamiz da im-
miinyetmezlik saptanmamakla beraber, yasinin kismen

kiigiik olmasi nedeniyle risk grubuna girmektedir.

Asemptomatik de olsa, cogu kisi 5 yasina kadar enfeksi-
yona yakalanmis olur. Enfeksiyonlari sporadik oldugu
kadar salgin olarak da goriliir. Kulugka siiresi 2-6 giin
olup yasam boyu tekrarlayabilir. Re-enfeksiyon en sik iist
solunum yolunu tutar ve klinik olarak daha az siddetlidir.
Deterjan ve 1stya karst duyarli olan PIV en fazla 10 saat
kadar ytizeyde canli kalabilir. Son derece bulagic1 bir viriis
olup; damlaciklarla kontaminasyon, nazofarenks salgilari-
na maruz kalma veya kontamine ytizeylerle temas yoluyla

bulagir.®

Serolojik arastirmalar, ¢ocuklarin %60’ mnin 2 yasmna ka-
dar PIV-3 ile enfekte oldugunu géstermistir ve bu say1 4
yasina kadar % 80’ e kadar ytikselmektedir.” Enfeksiyonlar
ve komplikasyonlari, yillik bazda 6nemli sayida hastaneye
yatis ve oliimden sorumludur.® Viriisiin replikasyonunun

birincil yeri nazofarinks ve orofarinks olmasina ragmen,

rinore/rinit, farenjit, krup (laringo-trakeo-bronsit),
bronsiolit ve pnomoni gibi klinik durumlar hastalarin has-
taneye bagvuru nedenleri arasindadir.'” Olgumuzda PIV-3
tekrarlayan higiltida etyolojik bir nedeni olarak karsimiza

cikmustir.

Hastalarin genellikle ilk belirti olarak hapsirma, burun
akintisy, okstiritk gibi tst solunum yolu enfeksiyonuna
ait bulgular1 olur. Ates subfebril veya yiiksek goriilebilir.
Fizik muayenede akcigerlerde hisilti, ekspiryum uzam-
asi, sibilan ral duyulabilir ve solunum sikintisi, tasipne,
retraksiyon, hava hapsi goriilebilir.® Laboratuar bulgusu
spesifik degildir. Kan sayiminda genelde lenfosit hakimi-
yeti goriliir. Hastalik siiresince antibiyotik kullanimi sinir-
landirmak ve semptomlarin goriildigii ilk 48 saat i¢inde
tedaviye antiviral tedavi eklemek dogru ve hizli tanida
yardimct olur® Hastamizda literatiirden farkli olarak,
lokopeniyle beraber lenfopeniye ek olarak monositoz go-
zlenmistir. Klinigin diizelmesiyle 16kosit, lenfosit ve mon-

osit sayilar1 normal sinirlara girmistir.

Bunun yaninda nazofarengeal siirintii Ornegi erk-
en donemde tanmi koymada kullanilan bir tekniktir.®
Hastamizda da alinan siiriintii 6rneginde PIV- 3 etken
olarak saptanip tedavi semptomatik olarak gerceklestirilm-
istir. Siiriintii 6rneginde saptanmasi ve hastadaki klinik
tablonun PIV-3 enfeksiyonu bulgulariyla uyusmas: etken
ajanin PIV-3 oldugunu disiindiirtmiistiir. Bu durum, te-
davi agisindan bir farkliliga yol agmasa da, bu patojenin
tekrarlayan ASYE, hisilti ve ¢ocukluk ¢ag1 astim alevlen-
melerinde rolii olabilecegini gostermesi a¢isindan dnem-
lidir.

Sonug
Parainfluenza viriis enfeksiyonlari; ¢ocukluk ¢ag1 bronsi-
oliti, astim1 ve tekrarlayan higilt: ataklar1 gibi kronik hava
yolu hastaliklarinin viral alevlenmelerinin 6nemli ned-
enlerinden biri olup, klinisyenler tarafindan akilda tutul-

malidir.
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Ozet

Anahtar
Kelimeler

Travmatik dig ¢ekimleri veya kist ve timor operasyonlar1 sonrasi vertikal alveoler kemik eksikligi implant rehabilitasyonu igin bityiik bir zorluk teskil etmektedir. Kaybolan
vertikal alveoler dikey boyutun geri kazanilmast igin kullanilan inley kemik greftleme ve distraksiyon osteogenezi primer yéntemlerdir. Ote yandan, distraktorlerin fiyati
ve yakin klinik takip gereksinimleri ve hareket eden segmentlerinin vektérel sapmalari bu yontemin 6nde gelen problemleridir. Bu dezavantajlarin iistesinden gelmek igin,
implant tedavisi i¢in inley kemik greftleme, 6zellikle anterior mandibulada alternatif bir dikey boyut artirma yontemi olarak kullanilabilir. Bu ¢alismanin amaci sandvig
osteotomisinin anterior mandibuladaki atrofik segmentdeki etkinligini klinik ¢aligmalarla degerlendirmektir.

Anterior Mandibula, Distraksiyon Osteogenezis, Sandvi¢ Teknigi

Abstract

Keywords

Vertical alveolar bone deficiency after traumatic tooth extractions or cysts and tumor removal is still being a big challenge for implant rehabilitation. For this purpose, inlay bone grafting and
distraction osteogenesis are the main techniques has been used. On the other hand, the price of the distractors and close clinical follow requirements and deviations of the transport segments
are the leading problems of this method. To overcome these disadvantages inlay bone grafting can be used as a alternative vertical augmentation method, especially in the anterior mandibular
region, for implant rehabilitation. The aim of this report is to assess the efficacy of the sandwich for vertical ion in the atrophic segment of anterior mandible through
clinical studies.

Anterior Mandibula, Distraction Osteogenesis, Sandwich Technique
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GIRiS
Kaybedilen dislerden sonra dis ¢ekim boslugunun iyilesm-
esi, kemikte olusan rezorbsiyon ve remodeling asamalarini
icermektedir. Bu iyilesme siirecinde eger dis ¢ekim soketini
korumak i¢in yeterli 6nlemler alinmazsa alveoler kemikte
horizontal ve ya vertikal kemik kayiplar olugsmaktadir.!
Rezorbsiyon agamasi sonrasinda ¢ekim bolgesinde olusan
atrofi sonrasinda maksilla-mandibula uyumu bozulmak-
tadir.>’ Cogu zaman olusan atrofi bolgenin rehabilitasyonu
acisindan segenekleri sinirlanmakta, implant uygulama-
larinin endike olmasini engellemektedir. Bu gibi durum-
larda implant yerlesimi i¢in uygun alveoler kret kalinlig
ve yiiksekligi olusturulmas: amaciyla farkli seviyelerde ek

invaziv girisimler gerceklestirilmesi gerekmektedir.*

Bu amaca yonelik uygulanan kemik greftleri igerisinde
otojen kemik greftleri altin standart olarak kabul gérmek-
tedirler. Agiz i¢i kaynakli otojen kemik greftleri i¢in genel-
likle tercih edilen bolgeler, mandibular retromolar bélge
ve mandibula simfiz bolgesidir. Ancak kaybedilen vertikal
kemik seviyesinin klasik ramus ve simfiz greftleri ile yerine
konmasinin giicliigii daha ileri seviyedeki invaziv girisim-
lere yoneltmistir.> Atrofik mandibulada uygulanabilecek
ileri diizeydeki cerrahi girisimler distraksiyon osteogen-
ezisi ve sandvi¢ osteotomisi ile beraber inley greftleme
teknigi olarak siralanabilir. Sandvig osteotomi teknigi ilk
olarak Schettler tarafindan 1970’lerde digsiz mandibulada
total protezlerin tutuculugunu arttirmak amaciyla kul-
lanilmistir.® Genis vertikal defektler, sandvich osteotomi-
si sonucunda olusturdugumuz segmentler arasinda kemik

greftleri kullanilarak onarilabilir.®

Olgu
35 yasinda bayan hasta 5 y1l 6ncesinde alt anterior dislerin-
in kaybindan dogan estetik sikéyetlerini gidermek amaciy-

la klinigimize bagvurdu (Resim 1).

Klinik muayenede kaybedilen anterior 4 dis ile iliskili olar-
ak alveoler kemikte hem vertikal hemde horizontal kemik

kaybi oldugu goriildii (Resim 2). Yetersiz vertikal ve hori-

zontal boyut nedeniyle implant yerlestirilmeden 6nce ek-
stra cerrahi girisimler gerekliligi, potansiyel sonuglar1 ve
komplikasyonlar: da dahil olmak tizere gesitli tedavi plan-

lar1 hasta ve ailesine agiklanarak sandvig teknigi uygula-

maya karar verildi.

Resim 1.

Resim 2.

Ameliyat lokal anestezi altinda planlandi. Cerrahiden 1

saat dnce seftriakson (1 gr, IV) uygulandi.

Mandibula sulkusuna 15 numarali bistiiri ile horizon-
tal kesi atildiktan sonra mukoza eleve edildi altta yatan
kemigin gorsel olarak net goriilebilecegi kadar horizontal
kesi uzatildi. Lingual dokular ve alveoler kret tepesinde;
kemigin kanlanmasinin 6niine gegilmemesi i¢in herhangi

bir islem yapilmadi.

Piezoelektrik cerrahi testere kullanilarak atrofiye ugrayan
bolgenin sagina ve soluna 2 vertikal ve bolgenin altina 1
horizontal kesi lingual yumusak dokulara zarar vermeden

uygulandi (Resim 3). Tiim osteotomi kesileri yapildiktan
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sonra anterior segment hareketliligi test edildi.

Resim 3.

Osteotomize edilen segment daha sonra interpozisyonel
kemik grefti igin yer olusturmak fizere 10 mm kronal
olarak yer degistirildi.(Resim 4) Hareketli kemik seg-
mentleri interpozisyonel kemik greftleri i¢in saglam bir
cat1 olusturmast amaciyla titanyum mikro plak ve mikro
vidalar ile sabitlendi (Resim 5). Greftlemeyi takiben flep
rahatlatildiktan sonra primer olarak kapatildi. Mikroplak-
lar 6 ay sonrasinda ¢ikarild: ve ayni seans 2 adet dental

implant uyguland: (Resim 6).

Resim 5.

Resim 6.

Alveoler kemik yiiksekligi sandvi¢ osteomisinden 6nc-
esine gore yaklagtk 10 mm artig gosterdi. Kemik yiikse-
kliginin arttirilmasiyla alveoler sirttaki diizensizliklerin
ortadan kaldirilmasi sonucunda daha dogal bir yumugak
doku profili olusturuldu. Ne iyilesme doneminde nede
takip doneminde herhangi bir implant kayb:r yasanmadi.
Alveoler kemiginin yiiksekliginin geri kazandirilmas:
i¢in yaptigimiz cerrahi operasyonda herhangi bir komp-

likasyonla karsilagmadik.

Tartisma

Dis ¢ekimleri sonrasi vertikal alveoler kemik eksikligi
implant operasyonlari i¢in biiytik bir zorluk teskil etmek-
tedir.® Kaybolan dikey boyutun geri kazanilmasi i¢in kul-
lanilan inley kemik greftleme ve distraksiyon osteogenezi

primer yontemlerdir."’

Bagarili sandvi¢ osteotomisi i¢in atravmatik bir cerrahi
teknik 6nemlidir. Yumusak doku ve lingual periosteal kan
akiminin korunmasi piezoelektrik cihazlar kullanilarak
yapilan osteotomiler ile gergeklestirilebilir. Piezoelektrik
cihazlar, osteotomi sirasinda yumusak doku laserasyonu
veya yanmasina neden olmaz. Minimum kemik kay-
b1 ile hassas ve kolayca kontrol edilebilen osteotomilerle

sonuglanan mikrometrik kemik kesikleri yapilabilir."

Bizim olgu sunumumuzda, ileri derecedeki vertikal kemik

kaybinda simfiz ve ramus blok greftlerinin yetersiz kaldig:
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ve olduk¢a maliyetli distraksiyon osteogenezisine alterna-
tif olarak sandvi¢ teknigini kullanarak daha az maliyetle
ve hasta icin daha konforlu sekilde alveoler kemigine eski
hacmini kazandirilmistir. Sandvig osteotomi teknigi genis
alveoler defektlerde kullanilabilir, kemik yiiksekliginde
artis ve yeni kemik olusumunda katki saglar. Yeni olusan
kemik yiiksekliginin bagar1 oranini netlestirmek i¢in fonk-
siyon altindaki implanlar ile beraber daha uzun siireli

calismalar gerekli olacaktir.
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