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Degerli Bilim Insanlari,

Biyoteknolojik ve Stratejik Saglik Arastirmalar1 Dergisi (JOURNAL OF BIOTECHNOLOGY AND
STRATEGIC HEALTH RESEARCH), Deneysel, Biyoteknolojik, Klinik ve Stratejik Saglik Arastirmalari
Derneginin uluslararasi, bagimsiz, 6nyargisiz ve ¢ift-kor hakemlik ilkeleri ¢ercevesinde yayin yapan agik
erisimli, bilimsel yaymn organidir. Dergi, Nisan, Agustos ve Aralik aylarinda olmak tizere yilda 3 say1
yayinlanir. Dergi Tiirkge ve Ingilizce dillerinde yayin yapmaktadir.

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

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

Dergimizin 5. Yili, Nisan'2021 sayimizda da yine birbirinden ilging derleme ve arastirma yazilar ile
karsinizdayiz. Bu zorlu pandemi giinlerinde yazi génderen degerli yazar arkadaglarimiza ve zaman ayi-
ran hakemlerimize tesekkiir eder, bilginin kullanilarak toplum sagligina degerli katkilar saglamasini
temenni ederiz.

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

Derginin Kapsami1

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

1 Tealel,

vaka i ve editore

1, derleme

A. Genel Bilgiler

» Etik Kurallar

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

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

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

1 1 ? bslimiinde cal

G da “Yonten i S

ilgili komite tarafindan onaylandigi veya galismanin Helsinki

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

biloilendi ladié

ilmisg onam formunu i

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

Helsinki Deklar Idig

uygun olarak , kurumsal etik ve yasal izinlerin alindigint varsayacak ve

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

B. Yazim Kurallar1

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

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

hangi bir bilgi bulunmamalidir.

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

lenmelidir.

B. 1. Bashk Sayfast
Yazilar baghk dan baglanarak land

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

ilmali, sayfa numaralart sag alt késeye yazilmalidir.Baghk

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

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

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

Tmalid

ise yazarlar,

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

da calismal

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

Numaras” ile belirtilmelidir ve belgelendirilmelidir.

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

yazarlarina aittir.

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

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

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

diizeltilir.

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

ninin bulunmast gerekmektedir.

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

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

Dergi intihal ilkesi

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

istenmektedir.

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

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

1 < nd Imalid

v gibi karakterler, sozciik islem

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

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

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

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

1 Imalidir. Makalel

s olarak in degerlendirilmeye ahinabilmesi i¢in, bagvuru esnasinda “Telif Hakk1
devir formu’ doldurulmalidir. Bu formu igermeyen yazilar degerlendirmeye alinmaz. Makaleler, Ana metnin
sayfa numaralari, her sayfanin sag alt kosesinde belirtilmelidir.

Makaleler, Tiirkge veya Ingilizce yazilabilir.

sayfas boliamlere ayrilmadan

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

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

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

verilmelidir.

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

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

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

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

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

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

Teull 11 ve istendigind hd

listelerini

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

harig). Metin boyunca bilimsel terimler yatik olarak yazilmahdur.

B.3.2. Derleme

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

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

mutlaka yazarin kendi ¢aligmalari da bulunacaktir.

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

ve tartisma béliimlerini icermelidir.

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

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

B.4. Cizim ve Cizelgeler

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

sag dikey kenarlig olacak sekilde diizenlenmelidir.

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

sirayla numaralandiriimalidir,

Ornek tablo:

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

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

Birinci basamakta alisan hekimin bu hizmeti sundugunu bilmemem
Ebeveyn kararydi

Birinci basamakta ¢alisan hekime giiveniyorum ancak tercih etmedim

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

* Toplam hasta sayisi

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

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

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

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

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

B. 5. Agiklamalar

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

benzeri kurumlardan) alinmigsa, proje numarast belirtilmelidir.

C. Kaynak Gésterimi

Dergimiz, kaynak gosteriminde AMA stilini da atif diizenl

dir (EndNote, Mendel

ve kaynak prog-

ramlarinin k , Zotero vb.).

tavsiye

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

C. 2. ‘Kaynaklar’ Bashigi Altinda;

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

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

tarih yazilmalidur.

Ornek:

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

Geviri kitaplar asagidaki sekilde kaynak olarak gosterilmelidir.

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

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

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

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

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

editor araciligiyla sorumlu yazara iletilir.

B. Karar Alma Siiregleri

Yayinlanmak iizere gonderilen tiim ¢aligmalar, degerlendirme igin alanlarinda uzman en az iki hakeme gonde-
rilir. Inceleme siirecinin tamamlanmasinm ardindan editér, séz konusu ¢alismanin dogrulugu, aragtirmact ve
okuyucular i¢in 6nemi, hakem raporlari, telif hakk: ihlali ve intihal gibi yasal diizenlemeleri de goz éniin-
de bulundurarak hangi ¢alismalarin yayinlanacagina karar verir. Editor, bu karari verirken diger edit6rlerden

veya hakemlerden de tavsiyeler alabilir.

C. Ivedilik

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

gizli belge olarak tutulmalidir. Caliymalar bagkalarina gosterilmemeli, igerikleri tartigslmamalidir.

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

ve “etal” seklinde gosterilmelidir.

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

DOI (digital object identifier) numaras: verilmelidir.

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

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

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

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

Ornek:

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

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

leye dogrudan ulagim adresi ve erisildigi tarih verilmelidir.

Ornek:

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

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

vi, basim yeri, basim tarihi belirtilmelidir

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

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

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

kapsamaktadir.

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

larin gelistirilmesine katki saglayacak sekilde olmalidir.

F. Kaynak Belirtme

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

durumunda editérleri bilgilendirmelidir.

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

editorii haberdar etmelidir.

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

kabul etmeyen Kisileri de kapsamaktadir.

YAZI GERI CEKME TUM YAZARLARIN ONAYI ILE OLMALIDIR.

Yazisma Adresi (Corresponding Address)

Prof. Dr. Mustafa Altindis

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

Dergi Yazi Gonderimi Sayfas::

htp://dergipark. gov.tr/bshr

biosad il.com, maltindi: il.com

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

Scope of the Journal

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

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

Submission Procedures

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

There are no page charges.

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

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

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

bl J

After a manuscript has been accepted for pi

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

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

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

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

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

belong only to the author(s).

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

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

Preparation of Manuscript Style and format:

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

hout a copyright release form will not be evaluated.

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

through computer spelling and grammar programs.

Symbols, Units, And Abbreviations:

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

without altering the species name.

Typs of Manuscripts Original Article

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

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

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

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

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

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

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

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

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

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

Title page

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

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

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

Abstract

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

Keywords

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

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

Main text

Introduction

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

essential background should be given.

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

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

dole

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

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

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

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

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

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

dhighlight the main conclusions of the study.

Tables and Figures

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

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

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

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

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

anddiagrams are not accepted.

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

dimensions are not accepted.

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

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

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

if necessary, but the dimensions stated above still apply.

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

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

behind the numbers in Turkish and English text, respectively.

Example for a Table:

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

Only Psychiatrist can do it

No information about general practioner Parents decision

Not preferred 47 53.4

17 19.3

12 13.6

12 13.6

*Total number of patients.

Acknowledgement

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

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

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

References

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

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

conducted by Oncii and Ilkel3).

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

been successful at increasing compliance.11,14”

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

associated with a high risk of foot ulcers1-3 or “As reported previously,1,3-6"

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

p P

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

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

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

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

number should not be used.

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

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

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

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

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

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

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

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

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

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

Med

id=113862.

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

Book

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

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

Chapter in a book

and

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

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

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

and specimen

Conference proceedings

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

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

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

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

Publication Policy and Manuscript Evaluation Process

A. Double-blinded peer-reviewed method

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

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

and Best Practice in Scholarly Publishing (doaj.or tp

). Processing and p is free of charge with

the Biyoteknolojik ve Stratejik Saglik 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.

) 1de

The manuscripts sent to referees for are kept as ‘The manuscripts are not shown
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Abstract

Epigenetics is the science of biology that studies gene expression changes, which are not caused by changes in DNA sequence,
but are also inherited. The molecular basis of epigenetics is a complex phenomenon and determines when and how certain
genes are activated. Cancer is characterized as a disease in which cells reproduce uncontrollably and then spread. Cancer is a
multifactorial complex disease caused by the accumulation of genetic and/or epigenetic changes. Epigenetic mechanisms include
DNA methylation, histone modifications, and noncoding ribonucleic acid regulation. Epigenetic mechanisms affect the tumor
behavior and thus the clinical course. Being a biomarker that will determine the diagnosis, treatment and prognosis will enable
its use in the diagnosis and treatment of many cancers in the future. We believe that future studies on the relationship between
epigenetic mechanisms and cancer will be hope for cancer treatment.

Keywords Epigenetic, Cancer, DNA Methylation, Histone Modifications, Non-coding RNAs

Epigenetik DNA dizisindeki degisikliklerden kaynaklanmayan, ama ayni zamanda kalitsal olan gen ekspresyon degisikliklerini inceleyen bi-
yoloji bilim dalidir. Epigenetigin molekiiler temeli karmagik bir olaydir ve belli genlerin ne zaman ve nasil aktive edilecegini belirler. Kanser,
hiicrelerin kontrolsiiz bir sekilde ¢ogaldigt ve daha sonra yayildigi bir hastalik olarak karakterize edilir. Kanser, genetik ve / veya epigenetik
degisikliklerin birikmesinin neden oldugu multifaktoryel bir hastaliktir. Epigenetik mekanizmalar, DNA metilasyonu, histon modifikasyonlar:
ve kodlanmayan riboniikleik asit regiilasyonunu igerir. Epigenetik mekanizmalar tiimér davramgsini ve dolayisiyla klinik seyri etkiler. Tanz,
tedavi ve prognozu belirleyecek bir biyobelirteg olmasi ileride birgok kanserin tani ve tedavisinde kullanilmasini saglayacaktir. Epigenetik me-
kanizmalar ile kanser arasindaki iliskiye yonelik ileride yapilacak ¢calismalarin kanser tedavisi icin umut olacagina inantyoruz.

Anahtar

Kelimeler Epigenetik, Kanser, DNA Metilasyonu, Histon Modifikasyonlari, Kodlanmayan RNAlar
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INTRODUCTION
As a science of biology, epigenetics studies gene expression
changes, which are not caused by changes in DNA sequ-
ence, but are also inherited. In other words, it examines
inherited and non-genetic phenotypic variations. Epige-
netics was defined in 1942 by Conrad Waddington. The
molecular basis of epigenetics is a complex phenomenon
and determines when and how certain genes are activa-
ted. If we imagine an orchestra conductor playing the right
instruments at the right time for a good musical perfor-
mance to emerge, the epigenetic process can be compared
to this conductor. In this process, while events such as cell
renewal, gene imprinting and X chromosome inactivati-
on are taking place, the disruption of the process causes
health problems such as cancer, autoimmune and neuro-

logical diseases.'*®

Cancer is characterized as a disease in which cells repro-
duce uncontrollably and then spread. Cancer is a multifa-
ctorial complex disease caused by the accumulation of ge-
netic and/or epigenetic changes. Disruption of epigenetic
regulation occurs early in cancer. Activation of oncogenes
and/or loss of function of tumor suppressor genes play a
role in cancer formation. As a result of these genetic and/
or epigenetic changes, it leads to change in gene function,
malignant transformation and plays an important role in

the progression of cancer.’

Quite a few reports have been published on the relations-
hip between epigenetics and cancer. In this review, we will
discuss the effect of epigenetic regulation on cancer in the

light of current literature data.

RESEARCH METHODS
Literature was searched using the keywords “Epigene-
tic, Cancer, DNA Methylation, Histone Modifications,
Non-coding RNAs” in English databases including Pu-
bMed / Medline, ISI Web of Science, SCOPUS, Google
Scholar etc. Relevant parts of the appropriate articles were

used for the writing of the manuscript.

Epigenetic Mechanisms and Cancer
Epigenetic mechanisms are essential for normal develop-
ment and maintenance of tissue specific expression. Tis-
sue-specific epigenetic mechanisms are variable, adapted
to specific cellular events not only during development but
throughout life. It is possible to explain how cells and or-
ganisms with the same genome have different phenotypes

with epigenetics.'®!!

Epigenetic mechanisms include DNA methylation, histone
modifications, and noncoding ribonucleic acid regulation.
Collectively, epigenetic mechanisms determine chromatin
architecture, accessibility of genetic loci to transcriptional

machinery, and gene expression levels.

1. DNA Methylation
DNA methylation is an epigenetic mechanism that is effe-
ctive in the triggering, progression and metastasis process
of the cancer mechanism. It is effective in cancer in two
ways: global DNA hypomethylation and promoter DNA
hypermethylation. Global hypomethylation was discove-
red in the 1980s and can be defined as a decrease in 5-met-
hylcytosine content in the whole genome. Whole genome
hypomethylation is mainly seen in repetitive sequences
such as Alu, LINE-1 and Sata, which make up more than
40% of the genome and are normally highly methylated.
Whole genome hypomethylation is detected in almost all
cancers and increases the progression of cancer by causing

genomic instability.>!*!*

DNA methylation is observed in regions where CpG sequ-
ences are dense, which are formed by sequencing of cyto-
sine (C) and guanine (G) pairs in the genome. CpG islets
are regions with greater than 500 base pairs and a GC con-
tent of more than 55%. CpG islets are usually located in
the promoter regions of genes. CpG islets in housekeeping
and regulatory genes that must be constantly expressed in
the organism are regions resistant to DNA methylation.
However, CpG sequences in heterochromatin regions such

as repeat sequences and transposons have a high DNA
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methylation rate. With the methylation of these regions,
the transcription event is suppressed and the intra-genome
movement of such structures is prevented and the stable
structure of the chromosome is preserved. Changes in the
methylation level of CpG islets may be associated with

cancer.'>1¢

DNA methylation plays a role in many biological events
such as physiological embryonic development in the ge-
nome, inactivation of transposable elements, regulation of
chromatin structure, genomic imprinting, X chromosome
inactivation, regulation of gene expression. This cova-
lent modification is catalyzed by DNA methyltransferase
(DNMT) enzymes. DNMT1 is required for the continuity
of methylation present in DNA, while DNMT3A and DN-
MT3B are essential for de novo DNA methylation."”

Global DNA hypomethylation has been associated with
the occurrence of prostate, head-neck, hepatocellular
and brain cancer in particular. Methylation is one of the
main mechanisms that inactivate tumor suppressor genes.
Hypermethylation of the promoter region in tumor sup-
pressor genes has been shown in the literature as von Hip-
pel-Lindau (VHL) in renal cell carcinoma, Retinoblastoma
(Rb) in sporadic retinoblastoma and Cadherin-1 (CDH1)

in hepatocellular carcinoma.'®?!

Let’s review some of the studies on this subject in recent
years. Liu and colleagues tried to identify DNA methylati-
on markers to distinguish cancer samples from correspon-
ding normal samples in pan-cancers. In this study, full
genome methylation data of 27 cancer types containing
10,140 cancer samples and 3386 normal samples were col-
lected. In cell-free DNA methylation data of 163 prostate
cancer samples, the CpG markers achieved the sensitivity
as 100%, and the promoter markers achieved 92%. For
both marker types, the specificity of normal whole blood
was 100%. In summary, as a result of this study, methy-
lation markers were determined to diagnose pan cancers

that can be applied to liquid biopsy of cancers.”? Parashar

et al,, In their study on DNA methylation signatures of bre-
ast cancer in peripheral T-cells, point to the possibility of
using DNA methylation signatures as a non-invasive met-
hod for the early diagnosis of breast cancer and its progres-
sion.” Zhang et al. investigated specific prognosis subtypes
based on DNA methylation status using 669 breast cancers
in their study on specific breast cancer prognosis-subty-
pe distinctions based on DNA methylation patterns. As a
result of the study, these specific classifications by DNA
methylation can explain the heterogeneity of previous mo-
lecular subgroups in breast cancer and will help in the de-
velopment of personalized treatments for the new specific

subtypes.**

The role of DNA hypermentilation in cancer diagnosis and

treatment;*>2

o As hypermentilation occurs in the early stages of
carcinogenesis, it can be used for early diagnosis in
cancer.

o It can be used to evaluate response to chemothera-
peutic agents.

o Because methylation is rare in normal cells and is re-
versible, unlike mutations, it has come to the fore in
cancer treatment.

o DNA methyltransferase (DNMT) inhibitors, called
demethylated agents, cause demethylation of the ge-
nome, leading to a decrease in tumor formation and
an increase in the expression of tumor suppressor ge-
nes.

o DNMT inhibitors are used in the treatment of solid

tumors and hematological malignancies.

2. Histone Modifications
The DNA molecule is surrounded by histone and non-his-
tone proteins in the cells and is found in the nucleopro-
tein structure called chromatin. In 1964, Vincent Allfrey
prophetically surmised that histone modifications might
have a functional influence on the regulation of transcrip-
tion. Histone modification plays an important role in the

post-translational regulation of a gene. These post-trans-
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lational modifications include methylation, acetylation,
ubiquitination, phosphorylation, glycosylation, sumo-
lation and the like reactions. Histone modifications are
involved in epigenetic mechanisms such as DNA repair
and replication during cell division, gene transcription,
heterochromatin formation, and X chromosome inactiva-

tion 10,29-31

The great variety in histone modifications reveals conside-
rable complexity that is slowly beginning to be explained.
Histone modifications are reversible and dynamic. In all
genome studies carried out so far, it has been revealed that
various histone modifications in a specific genome region
play a role in the active or suppressed chromatin structu-
re. Many of the proteins that modify or bind these histone

modifications are misregulated in cancer.®*

The most studied histone modification is acetylation and
methylation. Hyperacetylation is found in actively transc-
ribing euchromatin. Hypoacetylation is found in hetero-
chromatin and transcriptionally located in silent genomic
regions. Histone acetylation and deacetylation are proces-
ses in which lysine residues protruding from the histone
core of the nucleosome in the N-terminal tail are acety-
lated and deacetylated as part of gene regulation. Histone
acetylation and deacetylation are essential parts of gene
regulation. Histone acetylation is catalyzed by histone
acetyltransferase (HAT), deacetylation histone deacetylase
(HDAC) enzymes.??*

As a result of advanced technological applications made
today, it has been shown that chromatin changes occur
during tumor initiation and progression. Loss of acetyla-
tion and increase in methylation in H4 histone protein is a
common change observed in the early stages of carcinoge-
nesis. The reduction of histone acetylation is important in
carcinogenesis. This situation is associated with low HAT
activity or increased HDAC activity. Molecular changes
that occur with the disruption of the balance between HAT

and HDAC activities are observed at the basis of many

cancers. HDAC enzymes show pro-oncogenic effects by
protecting genes that are effective in differentiation, apop-
tosis and transcriptional silent cell cycle. The increasing
in HDAC activity occurs by multiple mechanisms. Global
histone hypoacetylation as a result of HDAC overexpres-
sion is characteristic of many cancers. Mutation and/or
aberrant expression of HDAC subtypes have been detected
in many diseases, including cancer. In studies conducted
in the literature, an increase in HDAC expression has been
found in cancer cell lines in colon, gastric, renal, prostate,

neuroblastoma, breast and cervical cancer.!%*3>3¢

“HDAC inhibitors” effective on epigenetic mechanisms
have begun to be used as cancer treatment agents. HDAC
inhibitors increase the acetylation of histones by disrup-
ting the vicious cycle that occurs in cancer, it allows the
genes that become silenced in cancer to be expressed again

and the malignant phenotype to return.®***

3. Non-coding RNAs
The information in the genetic material of developed li-
ving cells is transferred as messenger RNA (mRNA). It is
then transported to the ribosome as mRNA and prote-
in synthesis takes place. But not every RNA synthesized
from DNA can be converted into protein, these RNAs that
cannot be translated into protein are called “non-coding
RNAs” (ncRNA). With the development of next genera-
tion sequencing techniques, surprising data have been
found as a result of whole genome sequencing. The finding
of approximately 20.000 protein-coding genes, correspon-
ding to less than 2% of the total genome of the human
genome, has supported that most of the transcriptome
is constructed with ncRNA. It is now known that RNAs,
which were seen as a simple information carrier between
the information store and DNA-protein before, play a very
important role in the development of organisms. NcRNAs
are RNAs that cannot be translated into protein and they
are a new class of RNA molecules that perform many basic

regulatory functions in eukaryotes.*®?
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RNA sequencing studies have shown that the origin of
ncRNAs are anti-sense transcripts of protein-encoding
genes, bidirectional promoter transcripts, intronic transc-
ripts, enhancer in transcription, and repetitive sequences.
ncRNAs are involved in many biological events such as
cellular defense, transcriptional gene silencing, and ch-
romosome remodeling. Short ncRNAs refer to ncRNAs
that are shorter than 50 nucleotides in length, while long
ncRNAs (IncRNAs) refer to ncRNAs longer than 200 nuc-
leotides. The most studied and known group of short nc-
RNAs are miRNAs. Disruption of miRNA regulation has
been shown in all human malignancies. There are miR-
NAs that act as oncogenics (oncomir) as well as those that
act as tumor suppressors. LncRNAs are known to have
important roles in many biological events such as stress
response, development, embryonic stem cell potential,
chromatin remodeling, cell cycle, migration and metabo-
lism. Its contribution to cancer formation is different. The
data obtained show that the main role of IncRNAs guides
the chromatin modifying complex. LncRNAs are known
to have important roles in many biological events such as
stress response, development, embryonic stem cell poten-
tial, chromatin remodeling, cell cycle, migration and me-
tabolism. Its contribution to cancer formation is different.
The data obtained show that the main role of IncRNAs
guides the chromatin modifying complex. LncRNAs can
function as oncogene or tumor suppressors during cancer
progression. Further studies on the roles and mechanisms
of LncRNAs in cancer have identified new IncRNA-based
treatment strategies in the treatment of human cancers.**
Let us examine in detail two of the studies in the literatu-
re on non-coding RNAs. Song et al reached some conc-
lusions in their study on non-coding RNAs. These results
suggest that non-coding RNAs can alter the expression of
proteins in cancer networks. Here, the authors reveal a re-
gulatory network in gastric cancer; thereby klaudin-4 exp-
ression is reduced by specific miRNAs, which then bind by
specific IncRNAs acting as competitive endogenous RNAs
(ceRNAs) resulting in increased expression of klaudin-4.%

Smolander et al conducted a study comparing biological

information contained in mRNA and non-coding RNAs
for classification of lung cancer patients. As a result of this
study, the authors underline the importance of general
ncRNAs in understanding the complex etiology of lung
cancer and recommend similar studies for other types of

cancer and possibly other complex disorders.*

Nucleosome Remodeling and Epigenetics
Recognized roles for nucleosome remodeling elements
involve local nucleosome remodeling at regulatory fac-
tors to affect specific gene expression programs, as well
as assuring the completeness of the chromatin fibre by
nucleosome formation and spacing, and lastly their role
in the changing of histone versions. Remodeling elemets
may have other, less reconnoitered functions as well. Re-
modelers have been shown to use ATP-dependent DNA
translocase activities to modulate the chromatin assembly
of non-histone substrates. As a result, nucleosome remo-
deling enzymes are involved in the assembly and propaga-
tion of epigenetic chromatin states.*® Studies on nucleoso-
me remodeling and epigenetics are few. In February 2021,
Feng et al’s article on nucleosomes and epigenetics from a
chemical perspective was published. In this article, it was
mentioned that with the continuous development of rese-
arch approaches such as Cryo-EM, FRET and next-gene-
ration sequencing for genome-wide analysis of nucleoso-
mes, understanding of nucleosomes is getting deeper and
deeper.49 More precise information will be obtained as a

result of future studies on this subject.

Epigenetics in Nnutrigenomics
Today, due to the change in lifestyle and eating habits, pe-
ople are more at risk for diet-related diseases and cancers.
Studies have found that dietary changes significantly re-
duce the risk of disease. Nutrigenomics is a relatively new
discipline, but it has enormous potential that may apply to
the prevention and management of some carcinomas and
diseases. Omega 3 fatty acids are the best example of nut-
rient and gene interaction that do not involve DNA methy-

lation; Some bioactive food compounds have a proven role
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in cancer prevention through an epigenetic mechanism.
Folate, zinc, and selenium have anticancer properties that
are involved in DNA repair. In addition, consumption of
multivitamins has been shown to inhibit methylation of
cancer cells. As a result, nutrigenomic status has an effect

on cancer by affecting epigenetic modifications.*”

Let’s review some of the researches and articles in the li-
terature on epigenetics in nutrigenomics. In an article by
Dadon et al on-vitamin A and epigenetics, they found that
retinoic acid is a powerful agent that can induce changes
in epigenetic modifications that produce various effects on
the phenotype®. Bakulski et al examined the data of 249
families on prenatal multivitamin use and MTHEFR genot-
ype are associated with newborn cord blood DNA methy-
lation in their study. Health history and biological samples
were collected from the mothers, fathers, older probands
with autism spectrum disorder, and baby siblings. Families
were followed from pregnancy until the subsequent child
was 36 months of age. Multivitamin intake before mater-
nal pregnancy was found to be associated with cord blood
methylation depending on the maternal MTHEFR genoty-
pe®?. Levine et al’s study on the relationship between the
maternal use of folic acid and multivitamin supplements
before and during pregnancy and the risk of autism spect-
rum disorder in children, the data of 45,300 children were
analyzed. Maternal exposure to folic acid and multivita-
min supplements before and during pregnancy was asso-
ciated with a reduced risk of ASD in offspring compared to

offspring of mothers without such exposure®.

CONCLUSION
Understanding the importance of epigenetic mechanisms
in cancer as a result of the studies carried out has brought
cancer diagnosis and treatment to a different dimension.
Although it passes the replication, transcription and trans-
lation stages in protein formation, the answer to when,
where, how and to what extent these stages are hidden wit-
hin epigenetic mechanisms. Epigenetic mechanisms affect

the tumor behavior and thus the clinical course. Being a

biomarker that will determine the diagnosis, treatment
and prognosis will enable its use in the diagnosis and tre-
atment of many cancers in the future. Since multivitamin
consumption inhibits methylation of cancer cells, nutrige-
nomine’s effect on cancer by affecting epigenetic modifi-
cations is promising. We believe that future studies on the
relationship between epigenetic mechanisms and cancer

will be hope for cancer treatment.
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Abstract

This paper aims to deliberately discuss the impact of the COVID-19 pandemic on the dental fraternity, specifically on how
dentistry is practiced, and at the same time to rethink the future of dentistry. It is undeniably that the pandemic has affected a
country’s economy, and it has negatively influenced people’s behavior in seeking and maintaining their dental health. Concern
has been raised on whether it is safe to visit dental facilities. Several guidelines based on the latest evidence provided by local
regulatory authorities to educate and ensure the dental practitioners practice strict precautionary and selective case evaluation
approaches. Treatments to patients with symptoms of COVID-19 should be delayed and referred to the relevant healthcare
providers. This will encourage the public to seek high quality and safe dental care. Nevertheless, the current changes to practice
and restrictions on aerosol-generating procedures provide an opportunity to re-orientate dental care towards a less invasive and
more preventive approach, expansion of dental workforce roles and responsibilities and working together in a team to tackle
and control the pandemic. A radical reform of oral healthcare systems is therefore requiring a bold decision-making from our
political and dental industry leaders.

Keywords COVID-19; dental; Malaysia; safe; healthcare

Bu makale, COVID-19 salgininin dis hekimligi meslegi iizerindeki etkisini, ozellikle dis hekimliginin nasil uygulandigini kasitl olarak tartisma-
y1ve aymi zamanda dis hekimliginin gelecegini yeniden diisiinmeyi amaglamaktadir. Salginin bir iilkenin ekonomisini etkiledigi ve insanlarin
dis saghklarin arama ve siirdiirmedeki davraniglarini olumsuz etkiledigi inkar edilemez. Dis hekimligi tesislerini ziyaret etmenin giivenli olup
olmadigi konusunda endiseler artmistir. Dis hekimlerinin siki ihtiyati ve segici vaka degerlendirme yaklasimlarini uygulamalarini saglamak
ve egitmek icin yerel diizenleyici makamlar tarafindan saglanan en son kanitlara dayanan birkag kilavuz. COVID-19 semptomlart olan has-
talara yapilan tedaviler ertelenmeli ve ilgili saglik hizmeti saglayicilarina yonlendirilmelidir. Bu, halk: yiiksek kaliteli ve giivenli dis bakimi
aramaya tesvik edecektir. Bununla birlikte, pandemi, aerosol iireten prosediirler iizerindeki uygulamadaki mevcut degisiklikler ve kisitlamalar,
dis bakimim daha az invazif ve daha onleyici bir yaklasima dogru yeniden yonlendirme, dis hekimligi is giicii rollerinin ve sorumluluklarinin
genisletilmesi ve bunlarin iistesinden gelmek ve kontrol etmek icin bir ekipte birlikte calismak igin bir firsat saglar. Bu nedenle agiz saglhig
sistemlerinde radikal bir reform, politik ve dis hekimligi endiistrisi cesur bazi kararlar almay: gerektiriyor.
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INTRODUCTION
The year 2020 is an unforgettable, tough year for everyo-
ne. The identification of a new, tiny, yet contagious SARS-
CoV-2 coronavirus in 2019"? has caused a worldwide lock-
down which has a huge impact, particularly on a country’s
economy, social, and people’s emotional well-being.>* It
has been said that pandemics are lived forward and un-
derstood backwards. The COVID-19 pandemic is no ex-
ception, and living with COVID-19 virus is becoming a
reality among the public and dental fraternity.>® The pan-
demic has a significant impact on patients and dental pro-

fessionals.®”

The outbreak has negatively influenced people’s behavior
to seek and maintain their general and dental health.*¢
During this period, there is limited access to dental care.®®
Most people take ‘wait and see’ approach in dealing with
their dental problems and only seek care when the symp-
toms become unbearable or affecting their daily lives. This
situation could be due to their concern on whether it is
safe to seek dental treatments during this pandemic era.
Undoubtedly, this situation could lead to the exacerbation
of dental conditions and lead to more serious issues and
unnecessary tooth loss.®® Moreover, due to economic and
social restriction, it further widening oral health inequa-
lities.”® Considering there are great needs and demands
for dental care,>*® it is important to and find a sustainable
way forward to embrace the new way of living with the
virus. This is particularly important to reassuring the pub-
lic to encourage them to seek high quality and safe dental

care %10

Dentists around the world have been treating patients du-
ring the pandemic for nearly a year. In the early phase of
the pandemic, regulatory guidelines recommended that
dental professionals only provide emergency and non-a-
erosol-generating procedures (non-AGP) to patients.>5!
In this case, dental professionals would only attend dental
emergencies like swelling, uncontrollable pain, bleeding,

infection, trauma to teeth or bones, as well as any other

conditions that could be harmful without immediate care.”
It has been acknowledged that strict infection control and
minimal touch dentistry are the keys in preventing dental
operatory contamination.>® Despite cases in other count-
ries where asymptomatic COVID-19 patients sought den-
tal care without knowing they were infected, there is yet
any reported clusters of airborne diseases, including CO-
VID-19 to spread during dental procedures. This could
be due to the strict precautionary and selective case evalu-
ation undertaken by dental professionals. This report is ba-
cked by a new study published in one of the world’s leading

medical journal, The Lancet, in August 2020.°

In Malaysia, clinicians attending patients should follow
the local regulatory authorities’ guidelines,'” specifically
from the Oral Health Program (OHP), Ministry of Health
Malaysia (MOH)."” These guidelines include using the use
of appropriate standard Personal Protecting Equipment
(PPE) and maintaining efficient air circulation and ven-
tilation. Dental treatments should be minimally invasive,
requires minimal contact, and have no or limited aerosol
contact. Patients should be informed about changes in the
treatment procedures and the cost of treatments as part of
the COVID-19 control measures. The clinic disinfection
protocols during pre-, during, and post-treatment will be
strictly followed. Treatments to patients with symptoms
of COVID-19 should be deferred, and they should be re-
ferred to as the COVID-19 screening unit. The followed
recommendation needs to be refined based on the latest
evidence and rigorously evaluated by experts during the
crisis.”® At the time this paper is written, all dental proce-
dures are allowed, including the AGP. However, COVID
pre-screening assessment and strict precautionary approa-
ches were undertaken before starting any dental procedu-

res, based on the patient’s risk status and locality.

Before making a dental appointment, an initial telephone
triage could be conducted to assess patients’ COVID risk
status, vulnerability and their potential threat to the den-

tal team, other patients, and their companions.® Further-
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more, medical professionals will refer to the MySejahtera
app developed by the Ministry of Health (MOH), which
provides live national tracking of reported cases to track
COVID-19 cases and identify high-risk Covid-19 infec-
tion areas. A virtual triage using photos, videos, and vi-
deo-calling can also help dental professionals screen and
prioritize actual dental emergencies requiring immediate
attention. Nevertheless, this process requires careful plan-
ning as it may have implications in terms of the existing

law and regulations.

Based on the recent events, we can see that the globalized
life has become indefensible, and our healthcare systems
are not prepared for the next pandemic. As we try to move
forward, there is a possibility that our lives will be signifi-
cantly different from the one we had before the Covid-19
pandemic.* Nevertheless, there is a light at the end of the
coronavirus tunnel. The COVID-19 pandemic might be
ending soon with the possibility of global mass vaccina-
tion roll-out.*!* However, it is important to note that vac-
cination only provides a reliable approach to control the
pandemic rather than providing a cure for the disease®* In
this point of time, our survival will depend on our current
actions. Hence, we still need to practice social distancing

measures to reduce the spread of the disease.

Moreover, as the upstream approach of movement control
order (MCO) is no longer applicable due to economic rest-
riction, we are now highly dependent on the downstream
approach, “We Take Care of Our Own”. There is a lot of
work to be done, especially in bringing awareness to the
public and making people re-evaluate our life priorities,
including in general and oral health. Besides, given that
movement restrictions may interrupt and compromise
their chosen way of living and quality of life, it is crucial
to find a holistic way to accommodate Malaysians’ needs
to maintain their social relationships, thus enhancing their
psychosocial well-being. In this regard, while we will con-
tinue living our lives, our lives will be significantly diffe-

rent post-pandemic.'”® We should revisit our priorities and

find a holistic and sustainable way forward to embrace li-
ving with the virus, while consistently seeking quality of
life; both in general and dental healthcare, by renewing our

interpretation of life norms.

Current restrictions on aerosol-generating procedures
provide an opportunity to rethink the future of dentistry,®”
focusing on re-orientating the dental care towards a less
invasive and more preventive approach.” In addition to
that, we must also work collaboratively to tackle the sha-
red risks for oral diseases and other non-communicable
diseases.'® Health professionals and the public should find
the best approach to meet patients’ oral health care needs
and demands while maintaining safe dental practices in
this COVID 19 era. More public inputs and discussions
on public health should be considered to provide the best
health care. The existing dental care system needs to be
more responsive and prioritize care for vulnerable groups

with a high need for care.

In addition, the contribution of the wide cadres of the den-
tal workforce, including supporting dental staff in cont-
rolling and preventing this pandemic through an effective
team-working approach should also be acknowledged.
They should also be given a privilege and an opportunity
to expand their knowledge and skills in managing infecti-
ous diseases. As such, radical reform in the oral healthcare
system requires brave and bold decision-making from our

political and industry leaders.

10
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Intestinal kanal, mikrobiyota ile simbiyotik bir iliskinin olusmasina izin veren ve mikroorganizmalarin invazyonunu kisitlayan cesitli stratejiler
gelistirmistir. Toll benzeri reseptérler (TLR), makrofajlar, dendritik hiicreler (DC'ler), T lenfositler ve bagirsak epitel hiicreleri dahil olmak {izere
gesitli hiicre tiplerinde ifade edilen reseptérlerdir. Patojenlere 6zgii ve hayatta kalmalar1 i¢in gerekli olan patojen iligkili molekiiler modelleri (MAMP)
taniyan patojen tanima reseptdrleri (PRR ler) olarak gérev yapmaktadirlar. Insanda bagirsak mikrobiyotast ile bagirsak epitel hiicreleri ve bagisiklik
hiicreleri tizerindeki TLRler arasindaki etkilesimler, bagisiklik sisteminin homeostazinin korunmasina destek olmaktadirlar. TLR iligkili yolaklar
enerjiyi bagisiklik yanitina ayirmak igin bagisiklik hiicrelerindeki igsel metabolizmay: diizenlemektedir. TLR2 aktivasyonu ile anti-inflamatuar
yanit sonrast kommensal bakteriler “patojenik olmayan” olarak taninmaktadir. TLR4 gen ifadesi, obez veya tip 2 diyabet hastalarinin adipoz doku,
periferik kan veya kas dokusu 6rneklerinde ve obez farelerin adipoz dokularinda artmakta ve insiilin direnci ile iliskili olmaktadir. TLR5 yoksun
farelerin mikrobiyota kompozisyonlarindaki degisikliklerle iligkili olan insiilin direnci ve artan adipozite dahil olmak tizere metabolik sendrom
gelistirmeye egilimli olduklar bildirilmistir. Ayrica TLR antagonistlerinin kullanimi ile immiinosupresyonun sagladig: faydali etkiler metabolik
ve kardiyovaskiiler hastaliklar igin aragtirilmaya devam etmektedir. Genetik ve gevre etkisiyle bagirsak mikrobiyotasindaki degisiklikler, sorunlu
konak bagisiklik tepkisine neden olabilmekte ve mikrobiyota manipiilasyonlar ile hastalarda mikrobiyotanin yeniden programlanmas: erisilebilir
ve timit verici tedavi sekilleri sunabilmektedir. Bu nedenle, mikrobiyota ve bagisiklik sistemi arasindaki iligkinin metabolik parametreleri nasil
diizenleyecegini anlamak, metabolik hastaliklarin tedavisinde ilerlemeler saglayabilecektir.

Anahtar  Bagirsak mikrobiyotasi, TLR, metabolizma,bagisiklik
Kelimeler

0z

The intestinal tract has developed various strategies that allow a symbiotic relationship with the microbiota and restrict the invasion of microorganisms. Toll-like
receptors (TLRs) are expressed in a variety of cell types, including macrophages, dendritic cells (DCs), T lymphocytes, and intestinal epithelial cells. TLRs act
as pathogen recognition receptors (PRRs) that recognize pathogen-associated molecular patterns (MAMP) specific to pathogens and essential for their survival.
Interactions between intestinal microbiota in humans and TLRs on intestinal epithelial cells and immune cells support the maintenance of the homeostasis of the

immune system. TLR-related pathways regulate intrinsic metabolism in immune cells to allocate energy to i response. Co I bacteria are recognized
as “non-pathogenic” after anti-inflammatory response with TLR2 activation. TLR4 expression is increased in adipose tissue, peripheral blood or muscle tissue
samples of obese or type 2 diabetes patients and in adipose tissues of obese mice and is associated with insulin resistance. TLR5-deficient mice have been reported
to be prone to developing the metabolic syndrome including insulin resistance and increased adiposity, which is associated with changes in microbiota composition.
In addition, the beneficial effects of immunosuppression with the use of TLR antagonists continue to be investigated for metabolic and cardiovascular diseases. The
intestinal microbiota changes due to genetics and environmental influences can cause host immune response problems and certain microbiota manipulations and
reprogramming of microbiota in patients can offer accessible and promising treatment options. Therefore, it is important to understand how the relationship between
the microbiota and the immune system will regulate metabolic parameters which could lead to advances in the treatment of metabolic diseases.
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GIRiS
Gastrointestinal kanal insanda bakteri, fungus ve viris-
ler gibi farkli mikrobiyal popiilasyonlarin kolonilerinden
olugmaktadir.! Bakteriler, 500-1000 farkl tir ile mikrobi-
yotadaki en biiyiik popiilasyona sahip grubu olusturmak-
tadir."? Bu ¢esitliligin neden oldugu antijenik yiik, konak
ile bakteri arasindaki simbiyotik iliski ve istilact enterik
patojenlere karsi koruyucu inflamatuar yanit saglayabilen

bagirsak tarafindan tolere edilmektedir.

Intestinal kanal, mikrobiyota ile simbiyotik bir iliskinin
olugmasina izin veren ve mikroorganizmalarin bagirsak
epitel bariyeri yoluyla invazyonunu kisitlayan gesitli strate-
jiler gelistirmistir. Bu simbiyotik iligki, bagirsaktaki zararli
bakteri sayisinin minimumda kalmasmi saglamaktadir.
Kommensal mikrobiyota tiyeleri ise patojenlerle miicadele
ederek, bagirsaktaki kolonizasyonlarini sinirlandirmak-
tadir’ Buna ek olarak, Goblet hiicrelerinden salgilanan
musin glikoproteinleri, kalin bir mukus tabaka olustura-
rak bakteri florasi ile bagirsak epitel hiicrelerini birbirin-
den ayiran fiziksel bir bariyer olusturmaktadir.* Mukoza
hiicreleri tarafindan salgilanan bir¢ok antibakteriyel faktor

dogrudan mikrobiyotanin gelisimini diizenlemektedir.

Salgilanan immunoglobulin Alar (IgA), intestinal mikro-
organizmalara baglanmakta ve epitel hiicre tabakalarindan
invazyonlarini 6nleyerek kommensal bakterileri kontrol
etmektedir. Antijene 6zgii IgA havuzu,’ Peyer plaklarindan
go6¢ eden plazma hiicreleri ya da epitelyal sinyallere cevap
veren diger mukoza-iliskili lenfoid dokular tarafindan tire-
tilmektedir. Saglikli insan bagirsaginda, mikrobiyal yiikiin
diizenlenmesi ile sabit bir homeostaz saglanmakta ve den-
genin bozulmasi bagirsaklarda ¢esitli patolojik durumlara
neden olmaktadir. Bagirsak florasinin patolojik bakteriler-
le homeostazinin degismesi “disbiyoz” ad1 verilen duruma
neden olmaktadir. Bagirsak disbiyozu, normalde vitamin
salgilayan, sindirime destek olan, bagirsak bariyerinin ge-
cirgenligini diizenleyen, enfeksiyonlardan koruyan ve pa-
tojenlerin ¢ogalmasini 6nleyen normal bakteri florasinda-

ki degisiklik ile karakterize olan patolojik bir durumdur.®

Sonug olarak, homeostazin disbiyoz veya immiin yanitla-
rin diizensizligi ile bozulmasi, inflamatuar bagirsak hasta-

liklarina (IBD) duyarlilig: arttirabilmektedir.”

Toll benzeri reseptorler (TLR), makrofajlar, dendritik hiic-
reler (DC’ler), T lenfositler, kanser ve bagirsak epitel hiic-
releri dahil olmak tizere gesitli hiicre tiplerinde ifade edilen
tip I transmembran reseptérlerdir ve ligandlari ile uyaril-
mst ile agag1 yonlii bir sinyal iletimi baslatilarak bagisiklik
sistemi ile ilgili genlerin ifadesini arttirmaktadirlar.® Pato-
jenlere 6zgii ve hayatta kalmalar1 icin gerekli olan patojen
iligkili molekiiler modelleri (MAMP) taniyan patojen ta-
nima reseptorleri (PRR’ler) olarak gorev yapmaktadirlar.’
Insanda bagirsak mikrobiyotast ile bagirsak epitel hiicrele-
ri ve bagisiklik hiicreleri tizerindeki TLRler arasindaki et-
kilesimler, bagisiklik sisteminin homeostazinin korunma-
sima destek olurken hepatositler ve adipositlerde de ifade
edilmektedirler." TLRlerin etkinlikleri inflamatuar mole-
kiiller iiretebilmelerine ragmen, karaciger ve yag dokusun-
da bulunan bagisiklik hiicrelerine kiyasla diigitk kalmakta
ve bu hiicrelerdeki TLRlerin islevini zorlagtirmaktadir."
TLR aktivasyonunun aracilik ettigi inflamasyon, yag doku-
su ve karacigerdeki metabolizma ile ilgili genlerin ifadesi-
nin azalmasina yol agmaktadir.”? Diisitk dereceli inflamas-
yon, artan bagirsak gecirgenligine bagli olarak obezite ve
metabolik hastaliklarda siklikla goriilmekte ve muhteme-
len bagirsak mikrobiyotas: tarafindan iiretilen molekiiller
periferik TLRleri aktive etmektedir.”® TLR iliskili yolaklar
enerjiyi bagisiklik yanitina ayirmak icin bagisiklik hiicre-
lerindeki i¢sel metabolizmay1 diizenlemektedir. Bu tiir bir
enerji yer degistirmesinin hiicreler arasi seviyede mi yoksa
organlar arasi seviyede mi gergeklestigi bilinmemektedir.
Dogustan gelen ve adaptif bagisiklikta TLRlerin islevi ve
TLRlerin bagirsak mikrobiyotasi ile etkilesim yoluyla ko-
nake1 bagisikligini nasil diizenledigi arastirma konular:

arasinda ilgi ¢ekici olarak yer almaktadir.

Bu kapsamda bu derlemenin amaci, dogustan gelen bagi-
siklik sistemi hiicrelerinin 6nemli bir bileseni olan TLRle-

rin bagirsak mikrobiyotas: ile etkilesiminin bagisiklik ve
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metabolizma anlaminda ele alinarak, TLR aktivasyonu-
nun konakge1 bagisiklig: tizerindeki roliiniin metabolizma
ile iliskisinin ve mikrobiyota profili ile TLR'ler arasindaki
baglantinin incelenerek literatiire bu konuda katk: saglan-

masidir.

Toll-Benzeri Reseptorler (TLRler)
TLRler, 1985 yilinda Drosophilada tanimlanan Toll geni
tarafindan kodlanan proteine olan benzerliklerinden dola-
y1 bu ad1 almiglardir. Insanlarda toplam 10 adet TLR ifade
edilirken; her TLR, belirli sinyal yolunun aktivasyonuna
yol acan farkli MAMP’lere yanit vermektedir. Yapisal ola-
rak ise TLRler, hiicre dis1 bir adet 16sin agisindan zengin
tekrar alani (LRR) ve bir adet hiicre i¢i Toll/IL-1 resep-
torit (TIR) alanmin varlig ile karakterize edilmektedir.™*
LRRler ¢ok sayida proteinde bulunmakta ve ligand tanima
ve sinyal iletiminde rol oynamaktadirlar.”® TLRnin TIR
alany, hiicre igi sinyallesme ve aktivasyon i¢in gereklidir ve
bu alan, TLR ailesine dahil olan reseptorler arasinda degi-
sen derecelerde dizi benzerligine sahip olan yaklagik 200
amino asit icermektedir. Bunun yani sira, TIR alanlarinin
ti¢ alt grubu bulunmaktadir. Bu alt gruplardan birincisi,
alt grup I'in proteinleri, makrofaj monositleri tarafindan
tiretilen interlokinler tarafindan kullanilan reseptorlerdir
ve DC’lerin tiimii, hiicre disi Immiinoglobulin (Ig) alan-
larmna sahiptir. Alt grup 2’nin proteinleri, klasik bir TLR
tipi olarak kabul edilmekte ve dogrudan veya dolayl: ola-
rak mikrobiyal molekiillere baglanmaktadir. Son olarak alt
grup 3’in proteinleri, alt grup 1 ve 2’nin proteinlerinden
gelen sinyallere aracilik eden TLRlerin tireme hiicrelerin-
de kodlanan tip I transmembran reseptorlerinin sitosolik

adaptor proteinleri olarak gorev yapmaktadir.”®

TLRlerin ligandlar1 tarafindan aktivasyonu, birka¢ dend-
ritik hiicre (DC), T lenfositini ve bagirsak epitelyal hiicre
i¢i sinyal yolaklarini inditklemektedir ve indiiklenen sin-
yal yollar1 araciligiyla sitokinlerin ve kemokinlerin sentezi
ve enfeksiyonun kontrolil igin 6nemli olan diger genlerin
transkripsiyonunun baglamasini saglamaktadir. TLR'lerin

ligandlar: tarafindan aktivasyonu ile baslayan iki ana sin-

yal yolu bulunmaktadir. Cogu TLR tarafindan aktive edi-
len ana ve birinci yol, transkripsiyon faktérii NF-K3’nin
ve mitojenle aktive olan protein (MAP) kinazlar, p38 ve
JNK’nin aktivasyonuna yol agmaktadir. Bu sinyal yolag: ile
bir¢ok proinflamatuar genin ekspresyonunu artmaktadir.
Ikinci yol sadece TLR3 ve TLR4’{in ligandlar1 tarafindan
uyarilmasiyla aktive edilmektedir ve hem NF-K{§ hem
de bir transkripsiyon faktorii olan interferon diizenleyici
faktor 3’tn (IRF3) aktivasyonuna yol agmakta ve inter-
feron-beta gibi antiviral genlerin ekspresyonunu baslat-
maktadir.”® TLR sinyal yolaklarinda merkezi ve en 6nemli
role sahip olan adaptor proteinler; MyD88, MAL (TIRAP
olarak da bilinir), TRIF (TICAMI1 olarak da bilinir) ve
TRAMdir (TICAM?2 veya TIRP olarak da bilinir). MyD88
adaptor proteini TLR3 disindaki tiim TLRler tarafindan
kullanilmaktadir. MyD88, MAP3 kinazlarin aktivasyonu-
na yol agan IRAK’lar1 (IL-1R ile iliskili kinaz ailesi) uya-
rarak sinyalin asag1 yonli iletimini saglamaktadir. MAP3
kinazlarindan ikisi MEKK3 ve TAK1 olarak tanimlanmis-
tir ve bunlar NF-KB, MAP kinazlar, p38 ve JNK’yi akti-
ve etmektedir’®. MyD88-yoksun fareler iizerine yapilan
calismalar, TLRler araciligiyla sinyal iletiminin bagirsak
homeostazinda 6nemli bir rol oynadigini géstermektedir.
Bu sinyal, antimikrobiyal tirtinlerin mikrobiyal tanima in-
ditksiyonundan ve adaptif immiin yanitin modiilasyonun-
dan sorumlu tutulmaktadir. Ayrica, MyD88%e bagimli bir
kommensal mikrobiyotanin taninmasinin epitel hiicre ho-
meostazi, yaralanma yanit1 ve antimikrobiyal peptidlerin

indiiksiyonu igin gerekli oldugu gosterilmistir.'¢

Hiicrelerde TLR Yolu iliskili Metabolik Diizenlenme
Glikolizin, makrofaj polarizasyonunda ve dendritik hiicre
aktivasyonunda ¢ok 6nemli bir rol oynadig iyi bilinmekte-
dir. Dinlenme durumunda, dendritik hiicreler B-oksidas-
yon ve oksidatif fosforilasyon yoluyla enerji kaynag: olarak
lipitleri kullanmaktadirlar'!. TLRnin ligand ile baglanma-
s1, PI3K/Akt yolunu aktive etmekte ve ATP iiretmek igin
glikolize dogru metabolik bir degisime yol agmaktadir."”
TLR’nin ligandina baglanmas: {izerine asag1 yonlii kinazlar

olan TBK1 ve IKKy'nin aktivasyonu, Aktnin fosforilasyo-
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nunu inditklemekte ve Aktnin aktivasyonu, mitokondri-
deki glikolizde heksokinaz-II i¢in hiz sinirlayict enzimin
zenginlesmesini tetikleyerek aktivitesini arttirmaktadir.®

M1 makrofaj polarizasyonu sirasinda, 6-fosfofrukto-2-ki-
naz / fruktoz-2,6-bifosfatazin (PFK2) karaciger tipin-
den (L-PFK2) daha aktif ve her yerde bulunan bir tipine
(u-PFK2) déntisimii TLR (TLR2, 3, 4 ve 9) sinyal yolu-
nun aktivasyonuna bagli olmaktadir.” Bunun tam tersine
helmint enfeksiyonunda makrofajin M2 polarizasyonu si-
rasinda, MAPK kaskadinin TLR2 ve TLR4% bagl aktivas-
yonu ve CREB, IL-10 iiretimine ve akonitaz ve ADP’ye ba-
guml glukokinaz dahil olmak tizere bir dizi metabolizma

ile iligkili genin es zamanl degisimine yol agmaktadir.?

Viral ve bakteriyel enfeksiyonlarda TLR3 ve TLR4’tin ak-
tivasyonu, makrofajlarda kolesterol akisini diizenleyen
karaciger X reseptoriine (LXR) bagimli genlerin ifadelen-
mesini baskilamaktadir. Tutulan kolesterol, makrofajlarin
fagositik stireci i¢in bir rezerv gérevi gérmekte, ancak ate-
roskleroz durumunda “képiik hiicre” olusumunu destek-
lemektedir.*! Viral enfeksiyonlara yanit olarak asag: yonli
akigta etkili ve 6nemli bir ¢ekirdek faktorii olan IRF3’tin
TLR3 sinyali ile aktivasyonu, bir yandan interferon iiretimi
yoluyla antiviral yanit1 uyarmakta ve diger yandan retinoid
X reseptorii-a’y1 (RXRa) agag1 dogru diizenleyerek meta-
bolik yaniti baskilamaktadir.” RXRa, metabolizma ile ilgi-
li genleri diizenleyen bir niikleer ag olusturan peroksizom
proliferator ile aktive edilmis reseptor-y (PPARy), LXR ve
farnesoid X reseptorii (FXR) dahil olmak iizere diger niik-
leer faktorlerle birlikte heterodimer olusturmaktadir.?® Vi-
riisler kendi replikasyonlarini kolaylastirmak i¢in konak-
¢inin lipitlerini kullanabildiginden, bu tir bir baskilama
viral birlesmeyi 6nlemek i¢in anahtar rol oynamaktadir.*
Hepatit B viriisii tagtyan transgenik farelerde TLR3, TLR4,
TLR5, TLR7 veya TLRY ligandinin enjeksiyonunun viral
replikasyonu inhibe ettigi gosterilmistir.** Bununla birlik-
te, depolamay1 inhibe eden ve enerji harcamasini arttiran
akut yanitin aksine, makrofajlarda LPS’nin subenfeksiy6z
dozu ile TLR4’tin kronik aktivasyonu, lipoliz ve f-oksidas-

yonda paralel bir azalma ile trigliserit formunda yag asidi

alimini ve depolanmasini kolaylagtirmaktadir.®® Triglise-
ritlerin uyarilmig alimi ve depolanmasi, obezite sirasinda
yag dokusu makrofajlarinda da gozlenmekte ve lipit bi-
rikimi, lipozomal biyogenez ile ilgili olmaktadir. Ancak,
diisiik dereceli inflamasyon devam ettiginde glikolizden
lipit depolamaya gegisin nedeni ve bunun fizyolojik ve/
veya patofizyolojik bir fenotip olup olmadig: belirsizligini
stirdiirmektedir. Bu durum muhtemelen inflamatuar veya
antimikrobiyal tepkileri siirdlirmek, bakterilerin biiytime-
leri igin piruvat ve asetil-CoA kullanmasini 6nlemek ve
boylece bitytimelerini sinirlamak i¢in harici bir enerji kay-
nag1 elde etmek i¢in uyarlanabilir bir mekanizma olarak

kullanilmaktadir.?”

Hiicrelerde TLR Yolu ile Mikrobiyal Uriin Duyarlilig:
Bagisiklik sisteminin gorevlerinden biri, bir mikroor-
ganizmanin kommensal mi yoksa istilact ve potansiyel
olarak patojen mi olduguna karar vermektir. Bu neden-
le oncelikle dogustan gelen bagisiklik sistemi, her iki tir
yabanciy1 da “kendine-ait” ya da “kendine-ait olmayan”
kaliplar1 icerip icermedigini belirlemektedir. Bu durum,
ozellikle dogru bagirsak homeostazisini saglamak igin bii-
yiik 6nem tagimaktadir.?® TLRleri iceren PRR ailesi bu tiir
kaliplar1 taniyan bir molekiil sinifidir. Bu tiir reseptorlerin
aktivasyonu, ¢ogu zaman sitokin ekspresyonunun indiik-
siyonu ile sonuglanan akis-asag1 sinyalleme kaskadlarini
baslatmaktadir. Bu sitokinler, diger bagisiklik hiicrelerini
daha fazla etkilemekte ve buna gore bir bagisiklik tepkisi-

nin seviyesi belirlenmektedir.?®

Toll benzeri reseptor 2 (TLR2), TLR1 veya TLR6 ile bir he-
terodimer olarak sinyal iletmekte ve mantarlar ve bakteri-
ler tizerindeki ok gesitli sinyalleri tanimaktadir. TLR2’nin
bir ligands, anti-inflamatuar tepkileri indiikleyen Bactero-
ides fragilis’ten polisakkarit Adir (PSA) ve TLR2nin PSA
ile uyarilmas: CD4+ T hiicrelerinin plazmasitoid dendritik
hiicreler tarafindan interlokin 10 (IL-10) iiretmesini, Treg
hiicrelerinin klonal ¢ogalmasini ve indiiksiyonunu tegvik
etmekte ve bagirsakta Th17 iiretimini baskilamaktadir

(Sekil 1).? Bu durumun, inflamasyonun iyilestirilmesine
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Sekil 1. Mikrobiyal iirtinlerin, sistemik bagisiklik ve metabolizmay etkilemek igin bagirsaktaki ve periferdeki toll benzeri reseptirler tarafindan

algilanma diyagrami Spiljar ve ark., (57)dan uyarlanmistir

potansiyel olarak katkida bulundugu PSA uygulamasin-
dan sonra deneysel otoimmiin ensefalomiyelit ve kolit gibi
hayvan modellerinde gosterilmistir. Bu modellerde TLR2
aktivasyonu iizerine anti-inflamatuar yanit sonrasi kom-
mensal bakterilerin “patojenik olmayan” olarak tanindig:
gosterilmistir. Bu durum bize spesifik mikrobiyal tiirevli
mekanizmalarin, simbiyotik bakterilere karsi immiinolo-
jik tolerans: aktif olarak tegvik ettigini gostermektedir.?*
Bunun aksine Lactobacillus plantarum teikoik asit d-alani-
lasyonun saptanmasi izerine TLR2 sinyallemesinin ayrica
proinflamatuar tepkilere de yol actig1 gosterilmistir.’' Mik-
roorganizmalar ve bagisiklik hiicrelerinin karsilagma ihti-
malleri en yiiksek bagirsakta olsa da mikrobiyal triinlerin
sistemik ve metabolik etkileri periferal bolgelerde TLR'ler
tarafindan tespit edilebilmektedir. TLR2 gen ifadesi, nor-
mal yemek diyetine kiyasla yiiksek yaglh diyet (HFD) ile

beslenen farelerde viseral adipoz dokusunda artmakta, bu
da tiimor nekroz faktorii alfa (TNF-a) ekspresyonuna ne-
den olmaktadir ve bdylece obezite i¢in tipik olan dokular-
daki diisiik dereceli bir inflamasyonu desteklemektedir.*?
Bu bulgular, TLR2’nin metabolik semptomlarin proinfl

amatuvar bir araci olmasi roliinii desteklemektedir.

Toll benzeri reseptor 4 (TLR4), esas olarak gram negatif
bakteriyel hiicre duvari bileseni lipopolisakkariti (LPS)
tanimaktadir. Kandaki LPS seviyeleri obezitede veya yiik-
sek kalorili diyet (HCD) ile beslenme sonras: artmakta ve
artan Firmicutes/Bacteroidetes oranlari ile iliskili olmak-
tadir.® TLR4 ekspresyonu, obez veya tip 2 diyabet hasta-
larinin adipoz doku, periferik kan veya kas dokusu 6rnek-
lerinde ve obez farelerin adipoz dokularinda artmakta ve
insiilin direnci ile iligkili olmaktadir.** Ayrica LPS, TLR4
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yoluyla adipoz doku inflamasyonunu indiiklemekte ve
adipositler tizerinde CCL2 ifadesini arttirmaktadir. Bu ke-
mokin (CCL2), domuz yag: ile beslenen farelerde mikro-
biyota kaynakli makrofaj birikimine ve WAT inflamasyo-
nuna katkida bulunmaktadir (Sekil 1).* TLR4 fonksiyon
kayb1 mutasyonu veya TLR4 delesyonu, adipoz dokuya
makrofaj infiltrasyonunu azaltmakta, anti-inflamatuar
M2 polarizasyonunu tesvik etmekte, doku ve dolasimda-
ki inflamatuar belirteg seviyelerini azaltmasina ek olarak
tip 1 diyabet igin streptozotosin (STZ) ile indiiklenen fare
modelinde inflamasyonu azaltmaktadir.** IRF3 kaybz, in-
silin duyarliigini arttirarak anti-inflamatuar fenotipe
aracilik etmekte ve beyaz yag dokusunun esmerlesmesini
arttirmaktadir.’” LPS’nin yani sira yag asitleri, adipositler
ve makrofajlar dahil olmak tizere gesitli hiicre tiplerinde
TLR4 sinyalini arttirabilmekte ve viseral obezite ve instilin
direncini indiiklemektedir.*® Ayrica adiposit spesifik TLR4
yoksun fareler, TLR4’tin adipoz doku iizerinde iki farkl
etkisini gostermektedir. Spesifik olarak bu fareler, HFD
ile beslendikten sonra artan tiim viicut ve kas insiilin di-
renci gostermekte, ancak ayni zamanda hiperinsiilinemik
oglisemik klemp sirasinda akut lipit yitklemesinden sonra
gelismis insiilin duyarlilig: da gostermektedir.® Adiposite
6zgii TLR4 delesyonu ayrica peritoneal makrofajlarda ve
karacigerde TLR4 ekspresyonunu azalttig1 icin diger do-
kulardaki TLR4 ekspresyonunu da degistirmektedir. Ka-
racigerde TLR seviyelerinin degismesi, 6nemli sistemik
metabolik etkilere neden olmaktadir. Hepatosite 6zgi
TLR4 delesyonu, HFD ile beslenen obez farelerde glikoz
tolerans, insiilin duyarlilig1 ve hepatik steatozu (karaciger

yaglanmasi) iyilestirmektedir.*

Toll benzeri reseptor 5 (TLR5), bakteriyel hareket siste-
minin bir bileseni olan bakteriyel flagellini tanimaktadir.
Bu sinyal yolu, interlokin 1 reseptdr antagonist sekresyo-
nunu indikleyerek ve IL-1PB ve inflamazom aktivitesini
azaltarak bir anti-inflamatuar tepkiye neden olmaktadir.*!
TLR5 yoksun farelerin ilk olarak, mikrobiyota kompo-
zisyonlarindaki degisikliklerle iligkili olan insiilin direnci

ve artan adipozite dahil olmak tizere metabolik sendrom

gelistirmeye egilimli olduklar: bildirilmistir.* Bu fenotip
ayrica epitelyal hiicreye 6zgii TLR5ten yoksun farelerde de
gosterilmis ve diisiik dereceli inflamasyon ile iliskilendi-
rilmistir.* Hepatositlerde spesifik TLR5 delesyonu, diyetle
indiiklenen karaciger patolojisine yatkinlik kazandirmak-
tadir. Bu yatkinliga proinflamatuar sitokinlerin artan ifa-
desi eslik etmekte ve Nod benzeri reseptor C4 inflamazo-
muna bagli olarak mikrobiyota cesitliliginin azalmasi ile
durum diizeltilebilmektedir.** Bu gézlemler, hepatositler-
deki TLR5’in karacigerin korunmasinda ve diyetle indiik-
lenen karaciger hastaliginin 6nlenmesinde rol oynadigin

gostermektedir.

Bagirsak Mikrobiyotasi ve TLR Yolu Arasindaki
fliskinin Klinik Anlam1
Bagisiklik ve metabolizma arasindaki enerjinin yer degis-
tirmesi kavramu, besin veya enerji kitligr durumuna dayan-
maktadir. Ancak giinimiizde yasanan giincel sorun, asir
beslenmeden kaynaklanan kronik tibbi problemlerdir.
Oberzite siklikla, lokal ve sistemik inflamasyonu uyaran ve
sonunda metabolik disfonksiyonu ve kardiyovaskiiler risk-
leri agirlastiran bir hastaliktir.*** Sonug olarak, inflamas-
yonun kontrol edilmesi, obezite ile iligkili hastaliklar icin
terapotik bir segenek olarak goriilmektedir. Bununla bir-
likte, anti-inflamatuar ilag kullanimu, kardiyovaskiiler has-
talik riskini de arttirabilmektedir.* Ek olarak, TLR-yoksun
hayvan modellerinde metabolik fonksiyonlar {izerinde
gozlenen tutarli ve faydali etkilere ragmen, mevcut insan
verilerinden TLR polimorfizmi ile metabolik hastaliklar
arasinda kesin bir iliski gosterilememistir.”** Akut miyo-
kard enfarktiis gecirmemis, koroner anjiyografi ile 1894
hastanin incelendigi bir ¢alismada, dogal tip allele kiyasla
TLR4 (Asp299Gly) varyant alleli olanlarda diyabet preva-
lansinin %7 daha digitk oldugu bildirilmistir.*® Buna kar-
silik, 2000'de 722 denekten olusan bir alt popiilasyonunun
incelendigi bir bagka ¢aligmada, heterozigot ve homozigot
TLR4 varyant alelleri ile tip 2 diyabet, bozulmus glukoz to-
leransi veya metabolik sendromun diger bilegenleri ile hig-
bir iligki bulunamadig1 belirtilmistir.” Ote yandan iligki-

siz bir TLR5 polimorfizminin kilo alimini 6nledigi ancak
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diyabet i¢in riski arttirdig1 belirtilmistir.** TLR2 polimor-
fizminin (rs3804100, 1350 T / C) tip 1 diyabetle iliskisini
inceleyen iki ¢aligma ¢eliskili sonuglar ortaya koymustur.”*
Bagirsak mikrobiyotasi tizerindeki bu bireysel farklilikla-
rin nedenlerinin, cografi, sosyo ekonomik veya epigenetik
etkiler olabilecegini diisiindiirmektedir. Benzer sekilde, ba-
girsak mikrobiyotasindaki degisikligin obeziteye ve meta-
bolik iglev bozukluguna katkida bulunabilecegi belirtilmis
olsa da farkli laboratuvarlardan alinan sonuglarin biribiri-
ni desteklememedigi goriilmektedir. Bagirsak mikrobiyo-
tasinin evrimsel gelisiminin, konakg¢ida enerjiyi arttirmak
ile ilgili oldugu belirtilmektedir ve antibiyotik kullanimi
ile mikrobiyotanin ortadan kaldirilmas: durumunda beyaz
yag dokunun kahverengi yag dokusuna dénmeye basladig:
ve obeziteye karst koruyucu oldugu belirtilmektedir.”> Son
yillarda kilo artis1 saglamak amaciyla hayvancilikta antibi-
yotik kullanim1 yayginlikla artmistir.”® Yagamin erken do-
nemlerinde antibiyotik kullanimi ¢ocukluk ¢ag1 obezitesi
ile iliskilendirilmektedir. Ayrica, ayni cinse ait Lactobacil-
lus’lar icinde; Lactobacillus plantarum kilo kaybini artti-
rirken, Lactobacillus ingluiviei ve Lactobacillus acidophilus
kilo alimini arttirmaktadir.® Viicut agirligi ve metaboliz-
may1 diizenlemek i¢in bagirsak mikrobiyotasinin manipii-
le edilmesi, konakg1 ve bagirsak mikrobiyotas: arasindaki
karmagik iliskinin daha ayrintili aragtirmasmnin gereklili-
gini ortaya koymaktadir. Bagirsak mikrobiyotast diyetle
sekillendirilebilmektedir ve etoburlarda, omnivorlarda ve
otoburlar arasinda 6nemli farkliliklar gozlenmektedir.®
Yiiksek yagli diyetin neden oldugu diisiik dereceli sistemik
iltihaplanma, ozellikle capraz enfeksiyonun yiiksek oran-
da miimkiin oldugu hayvan yaglarinin sindirilmesinden
kaynaklanan gida kaynakli patojenlere karsi evrimsel bir

koruyucu mekanizma olabilmektedir.

Modern tipta, TLR antagonistleri, immiinosupresyonun
sagladig1 faydali etkiler nedeniyle metabolik ve kardiyo-
vaskiiler hastaliklar icin aragtirilmigtir.’*” Bununla bir-
likte, bu kronik hastaliklarda bagirsak mikrobiyotasindan
tiiretilen molekiiller TLRleri aktive edebilirse, konak¢ida-

ki katabolizma ortaya konabilecektir. Boyle bir senaryo-

da TLR yolagmin engellenmesi, enerji depolamayi tesvik
edecektir; bununla birlikte, bakteri tirtinlerinin cesitliligi
ve TLRlerin farkli organ ve hiicre tiplerindeki ifadesi dik-
kate alindiginda, belirli bir yerde metabolik disfonksiyonu
siddetlendirici istenmeyen anabolik olaylar ortaya ¢ikabi-
lecektir. Ayn1 zamanda bir diger tibbi sorun olarak enfek-
siyona kars1 savunmasizlig arttirdigi i¢in konak¢inin TLR
aktivitesini bastirmasi s6z konusu olabilmektedir. TLR yo-
lunun islevleri ve TLR'ler ile bagirsak mikrobiyotas: ara-
sindaki etkilesim tizerine kapsamli bir aragtirma, kronik
hastaliklarda TLRlerin agonizm/antagonizminin klinik

uygulamasinin daha iyi degerlendirmesini saglayacaktir.”®

SONUC
Ince bagirsak, siirekli olarak diyet ve mikrobiyal antijen-
lere maruz kalan genis bir yiizey alanina sahiptir. Bu an-
tijenlerin, homeostaz1 siirdiirmek icin bagisiklik sistemi
tarafindan tolere edilmesi gerekmektedir. Bu 6nemli rol,
TLRler gibi bagisiklik sensorleri tarafindan gergeklesti-
rilmekte ve bazi durumlarda dogustan gelen bagisiklik
sisteminin konag1 korumada bagarisiz olmasina ek olarak
kronik iltihaplanma ve diger bozukluklar ortaya ¢ikabil-
mektedir. Cevre, genetik ve konak¢1 bagisikliginin, bagir-
sak mukozasinda TLR islevini kontrol eden ¢ok boyutlu ve
oldukga etkilesimli bir diizenleyici #iglii olusturmaktadir.
Bu ti¢li i¢inde dengenin bozulmasi, akut ve kronik bagir-
sak iltihaplanma stireglerine kritik olarak katkida bulunan
anormal TLR sinyalini tegvik edebilmektedir. Genetik ve
cevre etkisiyle bagirsak mikrobiyotasindaki degisiklikler,
sorunlu konak bagisiklik tepkisine neden olabilmektedir
Mikrobiyota manipiilasyonlar: ile hastalarda mikrobi-
yotanin yeniden programlanmasi erisilebilir ve timit ve-
rici tedavi sekilleri sunabilir (anti-obezite tedavisi gibi).
Bu nedenle, mikrobiyota ve bagisiklik sistemi arasindaki
karmasik ve karsilikli etkilesimi ve bu iliskinin metabolik
parametreleri nasil diizenleyecegini anlamak, metabolik

hastaliklarin tedavisinde ilerlemeler saglayabilecektir.

Agiklamalar

18




J Biotechnol and Strategic Health Res. 2021;5(1):12-21
DURGUN, OZKAN, Bagirsak Mikrobiyotasi ve Toll Benzeri Reseptorler Arasindaki iliski

Caligmay1 maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin herhangi bir ¢ikar dayali iliskisi yoktur.
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Bakteriyel mikrobiyom analiz ve aragtirmalari, mantar mikrobiyomu kavrami ve galismalarinin 6niine gegmistir. Tiim insanlar ve laboratuvar
hayvanlari, saglikli olduklarinda dogal mantar topluluklarini tagirlar. Mantar mikrobiyomu, bakteriyel mikrobiyomdan énemli 6lgiide daha
kiigiiktiir. Hastalikta kofakt6r olarak mantar mikrobiyomunun rolii de belirgindir ancak bunca zamanda hafife alinmigtir. Saglikli bir derinin
fungal mikrobiyomunda yer alan baslica tirler Malassezia ve Candida tirleridir. Saghikli deride daha fazla maya formu goriiliirken, etkilenen
bolgelerde daha ok hifal formda goriilmektedir. Agiz mikrobiyomunun fungi igerdigi kabaca Candida, Aspergillus, Fusarium ve Cryptococcus sp
den olugmaktadir. Saglikli akcigerlerin steril oldugu savi da son yillarda yapilan sekans ¢alismalari ile degismis, fungal topluluklardan Aspergillus
fumigatus basta olmak iizere Ceriporia lacerata, Saccharomyces cerevicae ve Penicillium brevicompactum’un bulundugunu gosterilmistir. Inflamatuar
bagirsak hastaliklarinda belirgin fungal mikrobiyal disbiyoz bulunmus, Basidiomycota / Ascomycota orani ve C. albicans’in arttig, Saccharomyces
cerevisiae oraninin ise azalmis oldugu belirlenmistir. Sonugta; Bu tiir karmagik ve birbirine bagl mikrobiyal sistemlerde, mikobiyom, bir dizi
hastaliga ve bunlarin patogenezine katkida bulunan bir faktdr olabilir. Ileri galigmalar kisa siirede bu tiir konulara agilim getirecektir.

Anahtar  Fungal mikrobiyom, mikobiyom, mantar, mikrobiyota
Kelimeler

Fungal microbiome concept and studies are dominated by bacterial microbiome analysis and researches. All humans and laboratory animals carry natural fungal
communities when they are healthy. The fungal microbiome is significantly smaller than the bacterial microbiome. The role of the fungal microbiome as a cofactor
in disease is also apparent, but has been underestimated in this time. The main species in the fungal microbiome of a healthy skin are Malassezia and Candida
species. While more yeast forms are seen in healthy skin, it is mostly seen in hyphae form in the affected areas. The oral microbiome consists roughly of Candida,
Aspergillus, Fusarium and Cryptococcus sp. The argument that healthy lungs are sterile has also changed with the sequence studies carried out in recent years, and it
has been shown that there are fungal communities such as Aspergillus fumigatus, Ceriporia lacerata, Saccharomyces cerevicae and Penicillium brevicompactum. It
was found that significant fungal microbial dysbiosis was found in inflammatory bowel diseases, Basidiomycota / Ascomycota ratio and C. albicans increased, and
Saccharomyces cerevisiae ratio decreased. After all; In such complex and interconnected microbial systems, the mycobiome can be a contributing factor to a number
of diseases and their pathogenesis. Further studies will open up such issues in a short time.

Keywords  Fungal microbiome, mycobiome, fungus, microbiota.
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GIRiS
Mikobiyom terimi, mikrobiyomun mantar bilegenini ta-
nimlamak i¢in kullanilir. Bakteriye benzer bir ¢ekirdek
mikobiyomun insanlarda var olup olmadig1 heniiz belir-
sizdir. Bakteriyoma gore ([toplam mikrobiyotanin %99’u),
insan mikobiyomu daha az ¢esitlidir (genellikle numune
basina \ 20 operational taksanomik {init (OTU) ve daha
diisiik bir bollukta (toplam mikrobiyotanin %0,1den az1)
bulunur. Mikobiyom ¢alismalari, bakteriyel mikrobiyom
aragtirmalarinin  golgesinde kalan ancak yeni ve hizla
iizerine odaklanilan bir alan olmustur. Her insanda genel
mikrobiyotanin bir parcasi olarak mantarlar vardir, tabii
ki toplam mantar hiicresi sayisi, bakteriyel mikrobiyota
kiimiilasyonundan oldukea kiigiiktiir. Bununla birlikte,
fungal mikrobiyomun insanlarin sagliklar1 {izerine etkisi;
ozellikle konagin immiin yetmezlik gibi tehlikeye girme-
si hallerinde patojen mikroorganizmalarin ¢ogalmasina
rezervuar olmasi, enflamatuar hastaliklar ve metabolik
bozukluklarda potansiyel bir kofaktér gibi davranmasi

onemlidir.

Sekanslama yaklasimlari, bebeklerin dogumdan kisa bir
stire sonra agirlikli olarak Candida, Saccharomyces, Cla-
dosporium, Cryptococcus ve Malassezia cinslerinin tyeleri
tarafindan kolonize edildigini ortaya koymaktadir. Saglikli
yetiskinlerden alinan digski mikobiyomlar1 Saccharomyces,
Malassezia ve Candida’nin baskin ve bu cinslerin yagam
boyunca saglikli bir mikobiyomun temel bilegenleri oldu-
gunu one siirer. Bununla birlikte, insan bakteriyom calis-
malarinin aksine, saglikli bireylerde mikrobiyom ile ko-
nakg1 fenotip metadatalar: arasinda ¢ok az bir korelasyon
kurulmustur ve bu nedenle, mantar mikobiyomu-konak
etkilesimi hakkindaki bilgilerimiz mantar kolonizasyonu
ve/veya hastaliklarla sinirli kalmaktadir. Mevcut ¢alisma-
lardaki molekiiler analiz sonuglarina goére, karmagik im-
miinolojik sistemlerin mantar homoeostazini diizenlemek
i¢in evrimlestigi ve bozuldugunda enfeksiyona veya diger

patolojilere yol agtig1 agiktur'.

Mantarlara kars1 bagisiklik, hem sporlari hem de mantar

hiicre duvari bilesenlerini tanryan dogustan gelen sinyal
yollariyla desteklenir, mantarlara toleransi ve uygun bagi-
siklik denetimini diizenleyen uyarlanabilir T hiicre yanit-
lar1 igerir. Belki de korunmus bir insan mikobiyomunun
en giicli kaniti, aslinda insan viicudunda yasayan sinirli
sayida mantar etkenidir. Tanimlanmis 50den fazla bakteri
filumuna ragmen, insan bakteriyomu dort ile karakterize
edilir: Actinobacteria, Bacteroidetes, Firmicutes ve Proteo-
bacteria. Sonug olarak, mantar taksonlari, cevresel olarak
gortlene kiyasla in vivo daha digiik cesitlilik sergiler ve
mantarlar ile spesifik viicut bolgeleri arasindaki iliskiler,
secici adaptasyonun muhtemel varligini gosterir. Mevcut
sinirli veriler goz 6ntine alindiginda, klinik mikobiyom ¢a-
ligmalarinin resmi meta-analizini yapmak 6nemli olmakla
birlikte su anda yapmak zordur. Bununla birlikte, insanlar-
da kiiltiirden bagimsiz mikobiyom ¢alismalarina dayanan

hastalik etken iligkisi Sekil 1'de 6zetlenmistir'.
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Sekil 1. Saglik ve hastalikta mikobiyoma genel bakis (kaynak
I'den uyarlanmustir).

COPD: Kronik Obstriiktif Akciger Hastaligi; HIV: Insan Im-
miin Yetmezlik Viriisii; IBD: Inflamatuar bagirsak hastaligy;

IBS: Irritabl bagirsak sendromu;

Derinin Fungal Mikrobiyomu
Derimiz dis patojenlere karst bariyer gorevi gormekte,
bununla birlikte komensal fungiyi de barindirmaktadir.
Farkl: deri bilesenleri farkli fungal tiirleri gosterir ve fun-
gal tiirler yasa ve cinse bagli olarak degisir. Saglikli bir
derinin fungal mikrobiyomunda yer alan baghca tiirler
Malassezia ve Candida tiirleridir. C. albicansin hastanede

calisan saglik personelinin derisinde taginma orani %50-
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65 arasindadir. Buna bagli olarak, saglik ¢alisanlarindan

kaynaklanan Candida salginlar: bildirilmistir®’.

Preterm ve term yenidoganlarda yapilan panfungal ITS2
bolgelerinin sekans sonuglarina gére fungal mikrobiyom
siklik sirasina gore Malassezia, Candida, Cladosporium,
Fusarium ve Cryptococcus olarak belirlenmis, en sik iki tir
ise M. restricta ve C. albicans olarak bulunmugtur.* Vajinal
dogumun derideki Candida kolonizasyonunu sezeryan
dogumlara gore daha fazla arttirdigy gozlemlenmistir.*
Cocuklarda M. globosa sik ve M. sympodialis in ise hi¢
rastlanmadigy; buna ragmen eriskinlerde M. globosa’ya
kiyasla M. sympodialis'in daha sik oldugu bildirilmistir.”
Eriskinlerde patern recognition reseptorler (PRRs)deki
tek nukleotid polimorfizmi (SNPs)'nin Aspergillus ve Can-
dida enfeksiyonlarina kars1 duyarliligin artmasi ile iliskili
oldugu gosterilmistir. Deney farelerinde hatali toll like re-
septor (TLR4) bulunmasinin da Candida enfeksiyonlarina
duyarliligr artirdigr bildirilmistir.® Malassezianin deride
bulunmasinin Malassezia'nin NOD1 ve NOD benzeri re-
septor protein 3(NLRP3) inflamazomlarini aktive ettigi
ve bu kazanilmis bagisiklik geninin Malassezia varligi-
n1 kontrol ettigi gosterilmistir.” NOD 1 defektif farelerin
azalmis Aspergillus tiremesi gosterdikleri ve bu nedenle
de NOD1 in Aspergillus enfeksiyonlarina karsi koruyucu
oldugu ileri stiriilmistiir.* Oh ve ark.” hiperimmunglobu-
lin E sendromu(HIES)olan hastalarda saglam deride bile
azalmis Malassezia, fakat artmis Aspergillus ve Candida
kolonizasyonu gozlemlemislerdir. Bu durum, HIES hasta-
larinda mukokiitan6z kandidiyaz, pulmoner aspergilloz ve
Scedosporium enfeksiyonlarinin klinik bulgularinin gériil-

me nedenini aciklamaktadir.

Malassezia tiremesi i¢in uzun zincirli yag asitlerine ge-
reksinimi olan, lipofilik bir mayadir. Bu nedenle derinin
sebumdan zengin bas, yiliz veya boyun bolgelerinde kolo-
nize olurlar. Eriskinlere gére daha az yagl bez aktivitesi
bulunan ¢ocuklarda Malessezia’ya ek olarak fungal top-
luluk daha genistir; Aspergillus, Epicoccum ve Phoma’y

icermektedir. Deride Malassezia bulunmasinin saglikli

bireyler i¢in faydali bir etkisinin olup olmadig: bilinme-
mektedir, fakat Malessezianin aryl hidrokarbon reseptér
ligandu {irettigi ve bunun da epitel hiicrelerinin ultaviyole

radyasyonundan korudugu rapor edilmistir.'°

Ancak Malassezia tirlerinin de atopik dermatit (AD) ge-
lisiminde uyaric1 bir rol oynadig: disiintilmektedir. AD
hastalarinin serumlarinda Malassezia’ya spesifik IgE tipi
antikorlarin bulunmus ve antifungal tedavi ile AD semp-
tomlarinin geriledigi, ayn1 zamanda da Malassezia koloni-
lizasyon derecesinin azaldig1 gozlemlenmistir.'>'* Saglikli
veya hasta insan derisinden izole edilen Malassezia cinsi
icerisinde 14 tir tanimlanmistir. Molekiiler c¢alismalar
AD’li hastalarin cogunda M. globosa ve M. restricta tiirle-
rinin bulunmasi bu iki tiiriin AD gelisiminde major rol oy-
nadigini diistindiirmektedir. Malessezia tiirleri AD disinda
psoriazis, kepek olusumu, seboreik dermatit, egzema ve
ptyriazis versicolor ile iligkilidir.”* Derinin fungal mikrobi-
yomu {izerine yapilan molekiiler ¢alismalar, derinin genis
fungal mikrobiyomunun zarar gormiis deride sayisi artan
Malassezia gibi tiirler, diger daha az sayida kolonizanlar ve
cevreden gelen gecici kolonizanlardan olustugunu goster-

mistir.

AD veya egzema etkilenen deri bolgelerinde baslica semp-
tomlar1 kaginma, 6dem ve eritem olan alerjik bir hastalik-
tir. Derinin fungal mikrobiyomu bu hastalarda allerjenleri
yayarak, konak yanitini degistiren maddeler salgilayarak
veya konak hiicrelerine zarar veren enzimler Ureterek
atopik reaksiyonlari tetiklemede rol alabilir. Derinin fun-
gal mikrobiyomunun hafif, orta ve ciddi AD hasta grup-
larinda yapilan rRNA sekans analiz sonuglarina gore ¢a-
lisilan ve sonuglarinin saglikli deri ile karsilastirildig bir
calismada, Malaessezianin tim gruplarda en fazla sayida
oldugu, bununla birlikte non-Malessezia maya tiirlerinin
de AD hastalarinda arttigi gozlemlenmistir. M. sympo-
dialis, M. sloofiae ve M. dermatis'in bazen AD ataklarina
yol agtigy ileri stirtilmiistiir. AD’li hastalardaki Malassezia
tiirlerinin RNA igerigi saglikli bireylere gore daha farkl

bulunmustur.'**> Ayrica, Malassezianin AD’li hastalarda
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Malassezia’ya 6zgii Th17 yaniti ile kiitanoz inflamasyona
yol agtigr gosterilmistir.'*** C. albicans, Cryptococcus diff-
luans ve Cryptococcus liquifaciens biitin AD hastalarinda
saptanirken saglikli bireylerde ¢ok nadir saptanmustir. C.
albicans ise sadece bir saglikli bireyde saptanmustir. AD,
C. albicans’a artmig duyarlilik ile de ¢ok iliskilidir."* Can-
dida-6zgii IgE'nin artmasi hastaligin ciddiyeti ile yakindan
iligkilidir.”” Tim bu bulgular C. albicansin AD patogene-
zinde 6ngoriilemeyen bir katkisinin olabilecegini diistin-

diirmektedir.

Sagli derideki kepek olusumu ile sonuglanan fungal mik-
robiyomunun degisimini inceleyen ¢alismada; saglikli ve
kepekli kafa derisi 26S rRNA analizlerine gore Ascomycota
sinift fungi hem saglikli hem kepekli deride saptanirken,
Malassezia tiirlerini igeren Basidiomycota sinifi fungi ke-
pekli deride daha fazla saptanmustir.'® Bu da Acremonium,
Penicillium ve Malassezia turlerinin fazlahgr demektir.
Ciddi kepek olgularinda Filobasidium sinifi (toplam basi-
omycetes’lerin %947t ve %5 Malassezia) saglikli deriye gore
iki kat fazla saptanmigtir. Saglikli kafa derisinde cogunluk-
la Basidiomycetes fungi sinifindan Cryptococcus yer almak-
tadir. Ascomycota sinifindan Acremonium spp. hem saglikli
hem de kepekli deride fazla bulunur. Bununla birlikte, Did-
ymella saglikli 6rneklerde, Penicillium spp. ise 6zellikle cid-
di kepek olgularinda artmigstir. Bu ¢alisma Malassezia’nin
kepek ile iliskisini dogrularken, bu hastalikta Filobasidium
sinifi funginin de rolii ortaya ¢ikarmistir. Seboreik derma-
titi olan olgularda M. restricta ve M. globosa saptanmistir
ve saglikli kafa derisi ile karsilastirildiginda yeni kolonize
olmaya baslayan Malassezia’nin hastaligin baslangicinin
bir belirtisi oldugu kabul edilmektedir."” Song ve ark.?, ve
Numata ve ark.* M. restricta ve M. globosa’nin genellikle
akne hastalarindan izole edildigini bildirmislerdir bu ne-
denle bircok yazarin destekledigi Malassezianin refrakter
akne gelisiminde potensiyel roli oldugu gorist ileri stiriil-
miistiir.*? Akaza ve ark., Malassezia’nin Propionobacterium
acneden yaklasik 100 kat daha fazla lipaz aktivitesinin ol-
dugunu goéstermistir.”® Malaessezia sebumdan yag asitleri

tiretebilmek icin trigliseridleri hidrolize ederek kil folikil

kanallarinin anormal keratinizasyonuna neden olabilecegi
ve boylece polimorfoniikleer nétrofilleri de ortama ¢eke-
rek keratinosit ve monositlerden anormal proinflamatuar
sitokinlerin salinmasina yol acabilecegi ileri siirtilmiis-

tir.*** Akne patogenezinde Malassezianin roliinii agikli-

ga kavugturmak icin ileri aragtirmalara gereksinim vardir.

Psoriazis gelisiminde ¢evresel faktorler kadar bakteriyel
veya fungal deri mikrobiyomunun da rolii oldugu disii-
niilmektedir.*® Blaser ve ark. saglikli ve psoriazisli derinin
fungal mikrobiyomunu 18S rRNA primerleri ve Malasse-
zianin 5.8 rDNA/ITS2 bolgesine yonelik primerler kul-
lanarak karsilagtirmiglardir. Bir bireyin saglikli derisinde
saptanan klonlarin %98 den fazlasinin Malassezia furfur
ile iliskili fakat ayr1 olan iki Basidiomycota filotipine grup-
landirilabilecegi, buna ragmen ayni bireyin iki farkli psori-
yatik lezyonlarmin aynu filotipleri farkli oranlarda igerdigi
gosterilmistir. Malassezia’ya 6zgii primer ile 5 Malassezia
tiird ve 4 bilinmeyen filotip tanimlanmigtir. Malassezia tiir
dagilimi kisiye gore degismekle birlikte saglikli derinin
farkli bolgelerinde daha fazla izole edilmistir.”” Sonug ola-
rak Malassezia tiirleri saglikli deride baskin mikrobiyom
elemanidir, kolonizasyon konaga spesifik olarak degisir ve
Malassezia kolonizasyonunda psoriyazis hastasi ile saglikli
bireylerde fark olusturacak tutarli bir degisim bulunma-
maktadir. Benzer sekilde Paulino ve ark. M. restricta en
fazla olmak {izere M. globosa ve M. sympodialis ttirlerinin
saglikli ve psoriyazisli bireylerdeki oranlarini ayni bul-
mustur.”® Bununla birlikte, Jagielski ve ark’nin psoriyazisli
hastalarin AD’li ve saglikli bireylerle karsilastirildig: calig-
masinda psoriyazisli hastalarda M. furfur'u daha fazla sap-
tanmistir.® Bu sonuglar Malassezia tirlerinin psoriazisli
hastaligindaki roliiniin daha fazla ¢aligmalarla aydinlatil-

mas1 gerektigini gostermektedir.

Fungal mikrobiyom, kronik yara orneklerinden izole
edilen bakteri ve funginin birlikte oldugu mikrobiyal bi-
yofilmlerden %23 oraninda saptanmaktadir ve kronik
yaralarin iyilesmesinin gecikmesine sebep olarak gosteril-

mektedir.”® Mikrobiyal biyofilmlerden izole edilen fungi-
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nin ¢ogunlugunu Candida cinsi mayalar olusturmaktadir:
bununla birlikte Malassezia, Curvularia, Cladosporium,
Ulocladium, Aureobasidium, Engodontium ve Trichophy-
ton’lar da bulunmaktadir. Kronik yara orneklerinde bak-
teri/fungi kantitasyonu karsilagtirildiginda mikrobiyal
yikiin %50 den fazlasini fungi olusturmaktadir. Baz1 ol-
gularda yara bolgesine antifungal tedavi uygulanmasi ya-
ranin iyilesmesini saglamaktadir. Bu klinik survey, yaranin
mikrobiyal biyofilm enfeksiyonlarinda fungal patojenlerin
insidansinin fazla oldugunu ve birgok yaranin antibakte-
riyel ajanlara inat¢t olusunun nedenini gostermektedir.
Deri mikrobiyomunun ¢alisildig: tiir belirlemeye yonelik
analizler sonucunda C. albicans ve Stphylococcus aureus’
un kombine biyofilm olusturabildikleri ve kendilerini
antifungal ve antibakteriyel ajanlardan koruyabildikleri
bilinmektedir. Ayrica, Pseudomonas aeruginosa yanik ya-
ralarinda C. albicans biyofilmini inhibe etmektedir. Bu ne-
denle, fungi-bakteri tiirleri arasindaki etkilesimi de mikro-
biyomun aragtirmalarinin merak edilen diger bir alanidur.
Derinin fungal mikrobiyomu ile dermatolojik bulgular
gosteren sistemik hastaliklar arasinda bir iliski oldugu
gosterilmistir: Ornegin deri kalnlagmasinin gorildigi
otoimmun sistemik skleroz hastaliginda saglikli bireylere
kiyasla Rhodotorula glutinis tirii oldukga fazla bulunmus-
tur.?® Tinea versicolor (Ptyriazis versicolor) derinin Ma-
lassezia tarafindan olugturulan hastaligidir ve Malassezia
proteini ile indiiklenen melanosit apopitozu ve UV maru-
ziyeti sonucu olustugu distintilmektedir. Etkilenen bolge-
lerde ¢ok fazla miktarda M. globosa, M. sympodialis ve M.
furfur tirleri bulunur. Saglikli deride daha fazla maya for-
mu goriiliirken, etkilenen bolgelerde daha ¢ok hifal form-

da gorilmektedir.®

Agiz ve Akcigerlerin Fungal Mikrobiyomu
Ag1z mikrobiyomunun fungi icerdigi bilinmektedir. Ghan-
noum ve ark’nin ¢alismasinda oral fungal mikrobiyata da-
giliminin kisiler arasinda farklilik gosterdigi ve ¢alismaya
katilanlarin %20’sinde 4 fungal cins: Candida, Aspergillus,
Fusarium ve Cryptococcus oldugu saptanmistir. Bunlarda

en fazla Candida tirleri: C. albicans (%40), C. parapsilosis

(%15), C. tropicalis (%15), C. khmerensis (%5) ve C. me-
tapsilosis (%5) rastlandig: belirtilmistir. Saglikli bireylerin
oral kavitesinde saptanan funginin yaklagik %4071 kiilti-
rii yapilamayan fungi oldugu ve 60 non-patojenik fungi
cinsini igerdigi gosterilmistir.>® Aslinda saglikli bireylerin
oral kavitesinde bu tiir funginin bulunmas: yiyeceklerle ve
solunum yolu ile alindigindan sasirtict degildir. Bununla
birlikte, 6zellikle tist hava yollarinin ve oral kavitenin ¢evre
kaynakli fungi ile kolonizasyonunun hipersensitivite has-
taliklarina yol agmada potensiyel rollerinin oldugu akilda

tutulmalidir.

Saglikli akcigerlerin steril oldugu kabul edildiginden uzun
stiredir mikrobiyom igerdigi bilinmiyordu. Giiniimiizde,
kiiltiirden bagimsiz sekans teknolojileri ile akcigerlerin
de ¢ok cesitli mikrobiyoma sahip oldugu gosterilmistir.*!
Fungi toplulugunda ITS sekans analizlerine gére ana pato-
jen Aspergillus fumigatus olmak tizere Ceriporia lacerata,
Saccharomyces cerevicae ve Penicillium brevicompactum’™un
bulundugunu gosterilmistir.*>* Akciger-barsak aksisi yolu
ile akciger ve barsak mikrobiyomunun iligkili oldugu ve
barsak mikrobiyomundaki degisimin akcigerlerde immii-
nolojik reaksiyonlara ve allerjik hastaliklara yol agabilecegi

distnilmektedir.>**

Saglikli akcigerin mikrobiyomu astim, kronik obstruktif
akciger hastalig (KOAH), kistik fibroz (KF) ve bronsiyek-
tazi gibi kronik inflamatuar solunum hastalig1 olan hasta-
lardan oldukea farklidir. Saglikli akcigerlere kiyasla astim
hastalarinda, Psathyrella candolleana, Malassezia pachy-
dermatis, Termitomyces clypeatus ve Grifola sordulenta
vb. gibi fungal ¢esitlilik gozlemlenmektedir."** Cok ciddi
astim1 olan ¢ocuklarda astimi olmayanlardan daha fazla
Rhodotorula, Rhodosporodium, Leucosporidium ve Pnemo-

cystis saptanmigtir.’’

Hava yollarinin kalict ve geridoniisiimii olmayan genisle-
mesi anlamina gelen bronsiyektazisi olan hastalarda fungal
kolonizasyon riski ¢ok yiiksektir. Bronsiyektazide muko-

silier temizleme fonksiyonunun da bozuk olmas: nedeni
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ile hava ile solunan fungal sporlar fungal kolonizasyonda
artisa yol acar. Bu durumda hava yollarinin patojenik po-
tansiyeli yliksek olan fungal mikrobiyomu 6n plana ¢ikar.
Immun yanitin veya alerjik duyarliligin bozuk oldugu bir-
¢ok hastada Aspergillus 6n planda olmak tizere, Penicilli-

um, Clavispora ve Cryptococcus saptanmaktadir.®®

Charson ve ark’nin ¢aligmasinda saglikli akcigerleri olan
ve akciger transplantasyonu yapilan hastalarda ITS bolge-
lerine gore sekans analizleri ile ag1z ve akciger fungal mik-
robiyomu aragtirilmistir. Akciger transplant hastalarinda
yogun antibiyotik ve immunsupresif ajan kullanimina
bagli olarak oral kavitede Candida yogunlugu gozlenmis-
tir.* Saglikli bireylerin bronkoalveolar lavaj (BAL) sivila-
rinda minimal bir ITS transkripsiyonu oldugu, bununla
birlikte akciger transplant hastalarinin BAL sivilarinda ise
Candida spp., Aspergillus spp., veya Cryptococcus spp. yo-
gun miktarda saptanmustir. Bu ¢aligma sonucunda, konak
savunmast ve muhtemel bakteri mikrobiyomu kaynakli
diren¢ mekanizmalarimin fungal mikrobiyomun akciger-
lerde az miktarda da olsa bulunmasinda major rol oynaya-
bilecegi ileri stirtilmigtiir."*

Fungal mikrobiyomun 6nemli bir eleman: da son yillarda
Ascomycota ailesinden oldugu kanitlanan Preumocystis
cinsidir.*® Yeni molekiiler analizlere gore Pneumocystis’in
saglikli bireylerin akcigerlerinde bile diisiik miktarda bu-
lundugu gosterilmistir. Kronik inflamatuar akciger hasta-
liklarinda kofaktor olabilecegi diistiniilmektedir. KOAHI1
hastalarin %17’sinde Aspergillus spp izole edilmistir ve
taksonomik olarak belirlenen Pneumocystis jirovecii, HIV
pozitif ve KOAH-iliskili HIV pozitif bireylerde saptanmasi

immiinolojik bir yatkinlig1 kanitlamaktadir.*!

Fungal ¢esitliligin gozlemlendigi bir diger hastalik da KF
hastaligidir. Transmembran iletken diizenleyici genin
fonksiyonundaki bozukluk nedeni ile olusan KF hastali-
ginda A. fumigatus orani %6-60 arasinda degismektedir.*?
Sekans analiz sonuglarina gore KF’li hastalardan alinan 6r-

neklerin tek bagina mikolojik kiiltiiriinde izole edilen fun-

gal etkenlerin yanisira kiiltiirti yapilamayan etkenlerin de
oldugu saptanmustir.*® Bu hastalarda Aspergillus (6zellikle
A. fumigatus), C. albicans, C. parapsilosis ve Malassezia
tirleri izole edilmistir.** Astim ve KFde Aspergillus tara-
findan indiiklenen alerjik yanit “allerjik bronkopulmoner

hastalik” seklinde tanimlanmaktadir.

Carpagnano ve ark* 43 akciger kanseri hasta ve 21 saghkli
bireylerde ekshalasyon ile verilen havada ve bronsiyal firca
orneklerinde fungi varligini arastirmiglardir. Bu ¢alisma
sonucuna gore, Hastalarin %27,9’unda ekshalasyon hava-
sinda A. niger, A. ochraceus ve Penicillium spp. saptamislar,
buna ragmen saglikli bireylerde izolasyon elde edememis-
lerdir. Aspergillus tirlerinin kanserojenik mikotoksinler
olan okratoksin ve fononisinler salgiladig1 ve bu toksinle-
rin veya diger toksik ikincil metabolitlerinin akciger kan-
seri gelisiminde rol oynayabilecegi ileri stirilmiistiir. Bu

konuda daha fazla ¢alismaya ihtiya¢ bulunmaktadir.

Gastrointestinal Kanalin Fungal Mikrobiyomu
Intestinal kanalin bakteriyel mikrobiyomu ile ilgili kap-
samli literatiire ragmen, bagirsak sisteminin fungal mik-
robiyomu hakkinda ¢ok az sey bilinmektedir. Bagirsak
mikrobiyomunu inceleme ¢alismalarinda, buyiik 6lctide
gastrointestinal sistem ile iligkili hastaliklara odaklanil-
mustir ve diger gastorintestinal olmayan hastalik durumla-
rinda, mikrobiyom degisiminin nasil oldugu arastirilmak-

tadir.

Inflamatuar bagirsak hastaliklarinda (IBH), 18S rRNA ve
rDNA dizilimi kullanilan ilk ¢alismada, Crohn hastaligin-
da mantar gesitliliginin artmis oldugu gosterilmis, buna
kargilik tilseratif kolitte herhangi bir artig bildirilmemis-
tir.*# [ltihapli ve iltihapsiz dokular arasinda baska farkli-
liklar da tespit edilmistir.*® Yakin zamanda, ITS2 (internal
transcribed spacer) sekanslama yontemi ile, IBHda belir-
gin fungal mikrobiyal disbiyoz bulunmustur. Basidiomy-
cota / Ascomycota oraninin, C. albicans oraninin arttig
ve Saccharomyces cerevisiae oraninin ise azalmis oldugu

tespit edilmistir.*® Chron hastaliginda ITS2 sekanslama ile,
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hastalik alevlenmeleri sirasinda bagirsagin genel mantar
yiukintn arttigr ve Cystofilobasidiaceae ailesi ve C. glab-
rata tiirlerinin yitksek oranlarda oldugu dogrulanmuistir.
Bagka bir ¢caligmada, ITS1 sekanslama ile, Chron hastalig
olmayan akrabalara kiyasla hastalig1 olanlarda C. tropicalis
orani artmis olarak tespit edilmistir.* flging bir sekilde, S.
cerevisiae ve Filobasidium uniguttulatum, Chron hastali-
gindaki iltihapli olmayan doku ile iligkilidir.** Malassezia
resttanin, CARD9 polimorfizmli hastalarin bir kisminda
bu hastaligin siddetini arttirdig: bulunmus ve bu da belirli
hasta fenotiplerinde spesifik mantarlarin hedeflenmesinin

degerli olabilecegini diisiindiirmektedir.*!

Antifungal ilaglarin, ITS1 amplikon sekanslamasinin Can-
dida spp.de bir azalma ve Aspergillus, Wallemia ve Epicoc-
cum spp.de es zamanl artis ile karakterize bagirsak fungal
disbiyozunu ortaya ¢ikardig: ve hayvan modellerinde kolit
siddetinde artisa yol agtig1 gosterilmistir.”> Benzer sekilde,
antibiyotikler bagirsak bakteriyomunun modifikasyonu
yoluyla bagirsak iltihabini etkiler ve sonug olarak mantar
kolonizasyonu tizerinde etki yapar. Barsaktaki Enterobac-
teriaceae'deki degisiklik mantar kolonizasyonunu ve iilse-
ratif kolit siddetini etkilemektedir.® Fare bagirsagi mik-
robiyomu degisimi, insanlarda bagirsak mikrobiyomunu
tam olarak temsil etmese de bulgular IBH'daki mantar

disbiyozunun sonucunu desteklemektedir.

Candida spp., bagirsaklarda rahatca ¢ogalabilir ve bagir-
saklardaki bakteriyel mikrobiyom ile yogun olarak bir ara-
da bulunabilir. Mikrobiyom antibiyotik kullanimi sirasin-
da bozulabilir ve bagirsagin iltihapli mukozasini kolonize
edebilir. Peki ya diger mantar cinsleri? Bir ¢alismada hem
spesifik bir patojen icermeyen hem de kisitl bir bakteri
florasina sahip fareler kullanilarak, molekiiler tekniklerle
cesitli ve bol miktarda mantar mikrobiyomu saptandigi
tespit edilmistir.** Dort ana mantar filumunun (Ascomy-
cota, Basidimycota, Chytridiomycota ve Zygomycota) timii
tespit edilmis ve bu iki tip fare gruplar1 arasindaki man-
tar mikrobiyomu i¢indeki tiir dagiliminda agik farklilik-

lar oldugu goriilmiistiir. Farelerin gastrointestinal yoldaki

Candida kolonizasyonu, mukozal bariyerlerini etkileyerek
gida antijenlerine kars: alerjik duyarliligs arttirabilir.”® Bar-
saktaki komensal fungi Dectin-1 reseptorleri aracilig: ile
taninmaktadir. Yakin zamanda yaymlanan bir ¢aligmada,
Dectin-1 kodlayan geni eksik olan farelerde iilseratif kolite
kars1 duyarliligin artmis oldugu gosterilmistir. Yabani tip
laboratuvar farelerinde (wild type), ITS 1-2 amplikon pi-
rosekanslama ile tespit edilen mantarlarin %65,2 ini 6zel-
likle hasarli mukozalar i¢in daha virulan bir kandida tiirti
olan Candida tropicalis ve daha az oranlarda Trichosporon
ve Saccharomyces olusturdugu rapor edilmistir.’ Pediatrik
IBH’ da, 18SrDNA piroz dizilimi, Basidiomycota baskin-
ligin1 gostermektedir.”” Diger pediatrik IBH ¢alismalarin-
da, ITS1 sekanslama ile, yiiksek Candida yiiki ve azalmis

mantar cesitliligi ortaya ¢ikarilmigtir.>®

Saglikli bagirsak fungal mikrobiyomuna yonelik ¢aligma-
lar sinirhidir ancak gok gereklidir. Nash ve ark. saglikli in-
san bagirsak mikrobiyomunun cesitlilikten yoksun oldu-
gunu ve Saccharomyces, Malassezia ve Candida gibi maya
cinslerinin hakimiyetinde oldugunu gézlemlemislerdir.”
Fonksiyonel bir gastrointestinal hastalik olan irritabl ba-
girsak sendromunda (IBS), digkr 6rnekleri ITS1 sekansla-
ma ile, 6nemli bir cesitlilik kaybiyla birlikte bir bagirsak
mikrobiyom disbiyozunu ortaya ¢ikarir. Saccharomyces ve
Candida 1BSda ve saglikli kontrollerde baskin bulunmusg
ancak IBS’ 1i kisilerde bu mantarlar daha yiiksek oranda
gozlenmistir.® Fungal mikrobiyom, asir1 duyarli ve normal
IBS2’ li hastalar arasinda agikea farklilik gostermektedir.61
Bu bulgular klinik agidan ilgi ¢ekicidir ve bu gozlemlerin
mekanik temellerini daha da a¢1ga kavusturmak i¢in daha
¢ok kanit ve biyolojik dogrulamaya ihtiya¢ duyulmakta-

dir.®®

Onkolojik ortamda antifungal tedavi, pankreatik duktal
karsinomda azalmis timor ilerlemesi ile iligkilendirilir-
ken, Malassezia'nin postterapétik repopiilasyonu tiimor
biytimesini hizlandirmaktadir.? Ek olarak, Moniliophth-
tora, Rhodatorula, Aremonium, Thielaviopsis ve Pisolithus

ile birlikte kolorektal kanserde artan Malassezia tanimla-
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nir ve daha ytiksek Basidiomycota ise daha ilerlemis has-
talikla iligkilidir.®¢*

Bagirsak mikrobiyomu, ayrica akciger ve merkezi sinir
sistemi gibi diger organ sistemlerini de kendi eksenleri
aracilig ile etkileyebilir, ancak kesin mekanizmalar tam
anlagilamamustir. Bagirsak mikrobiyomu c¢esitli kronik
iltihaph akciger hastaliklari ile iligkilendirilmistir.> Orne-
gin, bagirsakta C. albicans’in varhigi, Th17 ile iliskili bagi-
siklik yollarini etkiler, bu da kronik havayolu hastaliginda
Aspergillus ile iliskili solunum hastalig1 patolojisinde rol
oynar.® Bagirsak mikrobiyom disbiyozu, sizofreni, otizm
ve Rett sendromu gibi psikonoérolojik bozukluklarda daha
fazla Candida bollugunun meydana geldigini bildirmis-
tir.%® Bu mikrobiyom - bagirsak - beyin eksenindeki ba-

girsak mantarlarinin arastirilmasina yol agmustir.®

Son ¢aligmalar, fungal disbiyoz ve IBS arasindaki iligkileri
tanimlarken, IBS hastalarindaki anksiyete ve depresyon
gibi norolojik semptomlarin, mikrobiyom - bagirsak- be-
yin ekseninde bagirsak mantarlari ile iligkili oldugunu des-

teklemistir.”

Su anda bu bulgulardaki biyolojik mekanizmay1 daha net
aciklamak i¢in, daha fazla caligmaya gerek vardir. Yine de
bu bulgular, spekiilatif olmakla beraber, insan hastalikla-
rinda fungal mikrobiyomun 6nemini géstermektedir. Ba-
girsak yolundaki mantar mikrobiyomunun incelenmesi
heniiz emekleme agamasindadir ve kesfedilmeyi bekleyen

daha bir¢ok sey bulunmaktadir.

Sonugta; Bakteriye odaklanan mikrobiyom ¢alismalariin
say1st mantar mikobiyomunun (ve viromun) ¢ok tizerin-
dedir. Daha kapsamli mantar veri tabani platformu ile
birlestirilen standartlastirilmis ve giivenilir bir mikobi-
yom dizileme yontemi, mantar mikrobiyomlar: i¢in ben-
zer Olceklenebilirlik elde etmek i¢in ¢ok dnemlidir. Cesitli
mikroplar arasinda bilinen etkilesime ragmen, bakteriyel
mikrobiyomlari, mantar mikobiyomlarini, viromlar1 ve

parazitleri entegre eden caligmalar sinirlidir. Mikrobiyal

gruplarin {iyeleri arasindaki etkilesim, muhtemelen tek tek
mikroplarin islevinde ve davranisinda bir degisiklige ne-
den olur ve bunlar da hastalik patogenezinde 6nemli rol-
ler oynar. Ana viicut bolgelerinde barmdirilan mikroplar,
baslangictaki disbiyoz bolgesi disinda hastaligin sistemik
tezahiirlerine yol acan, konakg1 bagigikligi ile karsilikls ko-

nusma ve etkilesim sergiler’.

Bagirsak mikrobiyomunun diizensizligi, bagirsakta artmis
Clostridium varligl, akciger-bagirsak ekseni yoluyla alerjik
hava yollar1 hastaliginda, astimda akciger mikobiyomunun
degisiminde rolii oldugunu gostermistir”*. Bu teorem sag-
likli bagirsak mikobiyom bilesiminin oral antifungallerle
bozulmasinin, allerji hava yolu hastaliginin alevlenmesine
nasil yol agabilecegi gibi klinik fenomenler igin agiklama-
lar saglar”. Mikobiyomun kesin roliinii ve hastalik patoge-
nezine katkisini daha iyi anlamak icin, gelecekteki calig-
malar, biitiinsel bir sistem tabanli yaklagimla birden fazla
viicut bolgesinde konake1 bagisikligs ile ¢esitli mikrobiyal
aileler arasindaki etkilesimleri degerlendirmelidir. Bu tiir
karmagik ve birbirine bagli mikrobiyal sistemlerde, miko-
biyom, bir dizi hastaliga ve bunlarin patogenezine katkida

bulunan bir faktor olabilir.

Fungal Mikrobiyom Analizi
Fungal mikrobiyomun tanimlanmasi yukaridaki ¢aligma-
larda da bahsedildigi gibi farkli anatomik bolgelerden izole
edilen verimli bir mikrobiyal DNA eldesinin gerekli oldu-
gu sekans yontemi ile olmaktadir. Bakteri mikrobiyom
¢aligmalarindan farkli olarak, fungal mikrobiyom ¢aligma-
larinda taksonomik siniflandirma ve primer se¢imi hentiz
net degildir."”® Bakterinin genomik DNAsimn1 elde etmek
i¢in kullanilan yontemler glukan, mannan ve glikoprote-

inler iceren sert fungal hiicre duvari i¢in uygun degildir.

Fungal DNA elde oranini arttirmak i¢in alternatif bir yon-
tem olarak DNA ekstraksiyonundan énce enzimatik lizis
uygulanmasi onerilmektedir.”> DNA eldesi i¢in kullanilan
farkl: ekstraksiyon kitleri laboratuarlar arasinda farkli so-

nuglarin ortaya ¢ikmasina neden olmaktadir.
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Metagenomik Shotgun olarak adlandirilan yéntem, fungal
ve bakteri sekanslarinin birarada elde edildigi ve bunla-
rin arasindan fungal sekansi ayirabilmek icin ¢ok ayrintili
derin bir sekanslamanin gerektigi yontemdir. Bu yontemi
kullanarak, Lewis ve ark.’* insan gaita 6rneklerinden 5
farkli fungi izole etmislerdir, bununla birlikte fungal spe-
sifik sekanslama ile 50-60 fungal cins tanimlanabilmistir.”®
Bu fungal spesifik yaklasgimlar “hedef amplikon sekans1”
olarak da adlandirilmaktadir. Polimeraz zincir reaksiyonu
(PZR) amplifikasyonu ve rRNAnin ITS1 veya ITS2 bolge-
lerinin sekanslanmasina dayanmaktadir. Gliniimiize kadar
yapilan fungal mikrobiyom ¢aligmalarinda ITS1 bolgesi-
ni hedef alan primerler kullanilmistir. Fakat bu ¢aligma
sonuglarina kiyasla ITS2 alt bolgesini hedef alan forward
primer (gITS7ngs) ve reverse primer (ITS4ng) kullanildi-
ginda daha kapsaml bir fungi tanimlanmasi elde edildigi
ve daha az taksonomik sapmalarin oldugu bildirilmistir™.
Daha sonraki dongiilerde diisitk GC igerigi olan PZR poli-
meraz proofreading olmasi hata oranini azaltmaktadir. Bir
diger 6nemli nokta ise PZR sikluslarinin ve DNA diliis-
yonlarmin dogru ve iyi diistiniilerek hazirlanmasi gerekti-
gidir. Ayrica, negatif kontrol kullanilmasi kontaminasyonu

tespit edeceginden son derece 6nemlidir.!

ITS bolgelerinin sekanslama sonuglar: elde edildikten son-
ra, sonuglarin analizi biyoinformatik ¢aligmalar ile gercek-
lestirilir. Kalite kontrollii referans veritabanlarinin eksik-
liginden dolay1 yeni fungal tiir tanimlanmasi veya siklikla
karsilagilan fungal tirlerin eseyli veya eseysiz formlarina
farkli isimler ile tanimlanmasi gibi sorunlar ile karsilasil-
maktadir.”” Bu durum, giincel fungal taksonomi bilgisin-
den farkli oldugundan kafa karigikligina yol agmaktadir.
Gen bankalarina eklenen fungal sekanslarin tiir isimlerini
cok zayif veya yanlis oldugu ileri siirilmistiir. Gen ban-
kasina eklenen ITS sekanslarinin ¢ogunda “tanimlana-
mayan fungus” veya “tanimlanamayan OTU” seklindedir.
ITS bolgesini referans alarak kullanilan veritabanlar1 INS-
DC, UNITE and Warcup'tir. En sik kullanilan ve fungal
sekanslarin arindirilmis oldugu gelismis veri tabani ise

“UNITE” veritabanidir.” Baz1 arastirmacilar, bazi bolgeler

ornegin barsak” ve patojenik fungi® icin elde ettikleri ITS
sekans bilgilerini diizenleyerek manuel olarak diizenleye-

rek gelistirmislerdir.

Donovan ve ark’nin fungal metagenomik analizindeki zor-
luklarin giderilmesine yonelik onerdikleri biyoinformatik
inceleme de olduk¢a 6nemlidir. “FindFungi” olarak adlan-
dirilan gelistirdikleri bu yontemde yalanci pozitiflikleri

tespit edilmesinin miimkiin oldugunu savunmuslardir®

Sekans islemi sonlandiktan sonra fungi tanimlanmasi ve
say1s1 belirlenmis olur. Veritabani hizalamalari ile en iyi
eslesmeyi bulmaya yarayan iyi bir yontemdir, fakat bu es-
lesmenin ne derece dogru oldugunu arastirmak gerekmek-
tedir. Fungal tiir sekans caligmalarina gore, ITS sekanslari
klinik agidan 6nemli iki tiir olan Candida ve Aspergillus
tiirlerinin tanimlanmasinda oldukga yararlidir, fakat Cla-
dosporium tiirleri arasindaki ITS varyasyonu ¢ok yeter-
sizdir.®® Fungal mikrobiyom analizinde yapilan sekans
calismalar1 problemli gibi goziikse de, internal kontrolle-
rin oldugu daha bir¢ok ¢alisma ile bu problemler ¢6ziim

bulacaktir diisiincesindeyiz.
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Abstract

Objective  Thrombocytopenia is a common hematological disorder in intensive care patients with serious consequences. Determining the etiology as well as detecting thrombocytopenia
is important in terms of patient management and treatment planning. In our study, it was aimed to examine the incidence of thrombocytopenia and related factors in patients
hospitalized in our general intensive care unit.

Materials and  In our retrospective study, the information of patients hospitalized in the Intensive Care clinic was retrospectively and randomly scanned. Deep thrombocytopenia was considered
Methods  to be less than 50.000 / pL of the patients, and the development of thrombocytopenia in the first five days of hospitalization in the intensive care unit was accepted as early stage
thrombocytopenia. Statistical analyzes were performed using SPSS version 17.0 software. Mann-Whitney U test, Pearson's Chi Square or Fisher's Exact Chi Square test were used

for comparisons. Logistic regression analysis was performed to determine the risk factor. The cases where the p-value was less than 0.05 were considered statistically significant.

Results 83 female (53.2%), 73 male (46.8%) 156 patients were included in our study. While the number of patients with thrombocytopenia was found in 26 (16.7%) during the first

admission to intensive care, it was observed that thrombocytopenia developed in 23 (14.7%) of the patients during the days of hospitalization in the intensive care unit. Deep
thrombocytopenia was detected in 9 (5.8%) patients.
The mean time to onset of thrombocytopenia was 5.8 + 5.1 days and the median was 4 (IQR = 6) (min-max 1-20) days. The number of patients who developed early
thrombocytopenia was 7 (4.48%). It was observed that 30.4% of the patients who developed thrombocytopenia during the days of intensive care hospitalization were
thrombocytopenic in the early period. The incidence of thrombocytopenia in patients with sepsis was 48.1% (n = 26), and the rate of thrombocytopenia in those who did not
develop was found to be 22.5% (n = 23). The rate of development of thrombocytopenia (n = 1) in patients using linezolid was found to be 4.3%.

Discussion  In our study, the incidence of thrombocytopenia developed during admission to intensive care and during hospitalization is consistent with other studies. The rate of deep
thrombocytopenia found during hospitalization in intensive care is higher than in other studies. This rate may be due to the fact that our study was conducted in tertiary care
patients, the proportion of patients diagnosed with sepsis and the use of multiple drugs.

In our study, the mortality rate in patients with early thrombocytopenia (n = 7) was not found to be statistically significant compared to those with late thrombocytopenia; It was
observed that the presence of sepsis significantly increased the incidence of thrombocytopenia.

Conclusion  Thrombocytopenia is a parameter that should be followed in terms of etiology and prognosis in intensive care patients.

Keywords  intensive care, thrombocytopenia, sepsis, deep thrombocytopenia, early thrombocytopenia

Ozet
Amag  Trombositopeni yogun bakim hastalarmda sik goriilen ve ciddi sonuglara yol agabilen bir lojik bozukluktur. Trombositopeniyi tespit etmek kadar etiyolojisini saptamak hasta yonetimi ve
davinin planl, agisindan onemlidir. Calis da genel yogun bakim iinitemizde yatan hastalard, bositopeni insidi ve iliskili faktorlerin incelenmesi amaglandi.
Materyal ve  Retrospektif yapilan ¢alismamizda Yogun Bakim kliniginde yatan hastalarin bilgileri retrospektif, randomize olaracak tarand:. Hastalarin 50.000/uL alt: bosit degeri derin tr p

Metod  yogun bakima yatisin ilk bes giiniinde trombositopeni gelismesi ise erken dinem donem trombositopeni kabul edildi. Istatistiksel analizler SPSS versiyon 17.0 yazilimi kullanilarak yapilds. Kargi-
lagtirmalar igin Mann-Whitney U testi, Pearson’s Chi Square veya Fisher’s Exact Chi Square testi kullanilds. Risk faktorii belirlemek icin logistic regression analizi yapildi. p-degerinin 0.05in altinda
oldugu durumlar istatistiksel olarak anlamli kabul edildi.

Bulgular ~ Calismamiza 83t kadin (%53,2), 73 'ii erkek (%46,8) 156 hasta dahil edildi. Yogun bakima ilk yatis aninda trombositopenisi olan hasta say1si 26 (%16,7) bulunurken, Hastalarm 23%iinde (%14,7)
yogun bakimda yattigi giinler igerisinde trombositopeni gelistigi goriildii. Dokuz (%5,8) hastada ise derin trombositopeni saptandi.
Trombositopeninin ortaya ¢ikis siiresi ortalama 5,8+5,1 giin ve medyan 4 (IQR=6) (min-maks 1-20) giin bulundu. Erken donem trombositopeni gelisen hasta sayist 7 (%4,48) bulundu. Yogun Baki-
ma yattig1 giinler icerisinde trombositopeni gelisen hastalarin %30,4 iiniin erken donemde trombositopenik oldugu gorildii. Sepsis gelisen hastalarda trombositopeni goriilme orant %48,1 (n=26),
gelismeyenlerde trombositopeni goriilme orant %22,5 (n=23) olarak bulumdu. Linezolid kullanan hastalarda trombositopeni gelisme orant (n=1) %4,3 olarak bulundu.

Tartisma  Calismamizda yogun bakima basvuruda ve yats siiresince gelisen bositopeni insidanst diger calismalarla uyumludur. Yogun bakimda yatis siiresince saptanan derin trombositopeni oran
diger calismalara gore daha yiiksektir. Bu oran ¢alismamizin digiincii basamak yogun bakim hastalarinda yapilmug olmast, sepsis tanili hasta oranina ve ¢oklu ilag kullanimina bagl olabilir. Ca-
hgmamizda erken donem itopeni gelisen hastalardak
goriilme oranin istatistiksel olarak anlaml: arttirdig: goriildii

itopeni gelisenlere gore istatistiksel olarak anlamli bulunmazken; sepsis varliginin trombositopeni

i mortalite oram geg donem

Sonug  Yogun bakimda hastalarinda trombositopeni etiyoloji ve prognoz agisindan takip edilmesi gereken bir parametredir.

Anahtar
Kelimeler

yogun bakim, bositopeni, sepsis, derin b

i, erken tromb
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INTRODUCTION
Thrombocytopenia is a common hematological disorder
in intensive care patients with serious consequences. There
are different definitions for thrombocytopenia. Generally,
a platelet count below 150.000 / L in the complete blood
count is considered as thrombocytopenia. However, some
authors accept the thrombocytopenia limit as 100.000 /
pL>.

It is important to detect thrombocytopenia, determine its

etiology, patient management and treatment planning.

The incidence of thrombocytopenia in intensive care pa-
tients is reported in a very wide range from 13% to 44%*°.
Sepsis is reported to be the most common cause, especially
in intensive care patients. Disseminated intravascular co-
agulation (DIC) and drug-related causes are among other

common causes®’.

The variety of thrombocytopenia etiology and the clinical
conditions it may cause require close monitoring in inten-
sive care units. In our study, we aimed to investigate the
incidence of thrombocytopenia in patients hospitalized in
our tertiary general intensive care unit and to examine the

factors associated with thrombocytopenia.

MATERIALS and METHODS
Patients hospitalized in the 3rd step intensive care clinic of
Cigli Regional Training Hospital between 1 June 2016 and
30 August 2018 were included in our study. The data of
the patients were evaluated retrospectively and randomly
using the hospital electronic recording systems. Institution
permission was obtained before the study and the study
was carried out in accordance with the Declaration of Hel-
sinki Principles (www.wma.net/e/policy/b3.htm). Patients
under 18 years of age, hospitalized for less than 24 hours,
patients diagnosed with hematologica and liver malignan-

cy and pregnant patients were excluded from the study.

The demographic data of the patients, diagnose at inten-

sive care admission, Acute Physiology and Chronic Health
Evaluation Score (APACHE II), the duration of hospita-
lization in the intensive care unit, the duration of intuba-
tion, the drugs used during the stay at the intensive care
unit, the status of immunosuppressive drug use, whether
they were diagnosed with sepsis and their prognosis were
recorded. Thrombocyte values of the patients were recor-
ded as days during their hospitalization in the intensive

care unit.

In our study, in order to evaluate the effects of thrombocy-
te value and the day of thrombocytopenia on the progno-
sis, a platelet value below 50.000 / uL was accepted as deep
thrombocytopenia. Development of thrombocytopenia in
the first five days of admission to intensive care unit was

accepted as early stage thrombocytopenia.

Statistical analysis
Statistical analyzes were performed using SPSS version
17.0 software. The suitability of variables to normal distri-
bution was analyzed using analytical methods (Kolmogo-
rov-Smirnov / Shapiro~Wilk tests). Descriptive analyzes
were given as median (IQR) for variables that were not
normally distributed. Descriptive statistics were made by
giving demographic characteristics, frequency and per-
centage values. In continuous data, Mann-Whitney U test
was used to compare paired groups such as with or without
thrombocytopenia. Pearson’s Chi Square or Fisher’s Exact
Chi Square test was used in the analysis of categorical data.
Logistic regression analysis was performed to determine
the risk factor. The cases where the p-value was less than

0.05 were considered statistically significant.

RESULTS
Eighty three female (53.2%), 73 male (46.8%) ( a total of
156 patients) were included in our study. The mean age

of the patients was 65.9 + 20.4 years (min-max, 16-100).

Considering the cause for admission to intensive care, 117

patients were in intensive care unit due to respiratory failu-
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re, 63 patients with respiratory system disease, 39 patients
with neurological disease, 17 patients with metabolic di-
sease, 10 patients postoperative, 10 patients with gastroin-
testinal bleeding, 8 patients with cardiovascular disease, 4
patients with drug intoxication and 3 patients due to other

reasons. It was seen that he was lying.

The mean APACHE-II score of all patients was 19.3 £ 7.5;
The average duration at the intensive care unit was 9.3 *
14.5 days.

Demographic data of the patients and general data of in-
tensive care admission are shown in Table 1. Reasons for

hospitalization are shown in Table 2.

Table-1. Demographic data and descriptive statistical analysis
Parameters Minimum Maximum Median IQR Mean+SD
Age 16 100 82 18,75 65.8+20.4
APACHE II Score 5 41 22 55 19.3+7.5
Admission PLT 23000 1430000 170000 56750 263121.8+167452.2
Diamisted PLT 16000 2920000 107500 73000 277859+267007.4
Hospitation Day 1 107 5 5.75 9.3%14.5
The day of thrombocytopenia 1 20 4 6 5.845.1
IQR; Interquartile range

Table-2. Cause of ICU admission

Parameters n=117 %

Respiratory Failure 75 64.1

Respiratory System Disease 63 40.3

Neurological Disorder 39 25

Metabolic Disease 17 10.8

Postop Patient 10 6.4

Gastrointestinal System Bleeding 10 6.4

Cardiovasculer System Disease 8 5.1

Drug Intoxication 4 2.6

Other 3 1.9

While the number of patients with thrombocytopenia
was found in 26 (16.7%) at the time of initial admission
to intensive care, it was observed that thrombocytopenia
developed in 23 (14.7%) of the patients during the days of
hospitalization in the intensive care unit. Deep thrombo-

cytopenia was detected in 9 (5.8%) patients.

The mean time to onset of thrombocytopenia was 5.8 £ 5.1
days and the median 4 (IQR = 6) min-max 1-20 days. The
number of patients who developed early thrombocytope-
nia was found to be 7 (4.48%). It was observed that 30.4%
of the patients who developed thrombocytopenia during

the days of intensive care hospitalization were thrombocy-

topenic in the early period.

The demographic information, hospitalization day, APAC-
HE II score, sepsis and prognosis comparisons of patients
with thrombocytopenia during the first admission to in-
tensive care and those who developed thrombocytopenia

during the days in intensive care are given in Table 3.

The drugs used by patients who developed thrombo-
cytopenia (n = 23) during the days of intensive care are

shown in Table 4, respectively. According to this; LMWH
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Table 3. Comparison of parameters according to thrombocytopenia status

Presence O.f Throm . Development of Throm-
bocytopenia at First o
. bocytopenia in ICU
Admission
p value § zZ score
n=26 n=23
Median (IQR) Median (IQR)
Age 73.5 (40) 74 (16) 0.810 -0.241
APACHE II Score 23 (14) 21(8) 0.514 -0.652
Hospital Duration 5(7) 7 (12) 0.479 -0.708
n (%) n (%) p value X2
Gender
Male 14 (53.8) 12 (52.2)
0.907 0.014
Female 12 (46.2) 11 (47.8)
Sepsis
None 15 (57.7) 8 (34.8)
0.109 2.572
Yes 11 (42.3) 15 (65.2)
Prognosis
Ex 11 (42.3) 17 (73.9)
0.026 4.978
Transfer Another unit 15 (57.7) 6(26.1)

§ Mann-Whitney U test was used.
Pearson's Chi Square and Fisher's Exact Chi-Square test were used.
p<0.05 was considered significant.

in 69.6% patients, clopidogrel in 4.3%, warfarin sodium in
8.7%, methylprednisolone in 39.1%, acetylsalicylic acid in
39.1%, linezolid in 4.3%, and It was found that succiny-
lated gelatin was used in 57.1 patients, PPI in 90.5%, H2
Receptor Blocker (H2RB) in 4.8% and N-Acetyl Cysteine
in 81.0%.

When the drugs used by the patients were examined, no
significant difference was observed between the patients
with thrombocytopenia and those without thrombocyto-
penia in the use of other drugs except succinylated gelatin
and H2RB. During this evaluation, patients with throm-
bocytopenia on admission to intensive care were excluded
(Table 4).
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Table 4. Medication use in thrombocytopenia

Trombocytopenia existance No trombocytopenia
n=23 n=107 p value X2
n (%) n (%)
DMAH
No 7 (30.4) 26 (24.3)
0.540 0.376
Yes 16 (69.6) 81(75.7)
Clopidogrel
No 22(95.7) 96 (89.7)
0.692 0.795
Yes 1(4.3) 11(10.3)
Warfarin sodium
No 21 (91.3) 95 (88.8)
1.000 0.125
Yes 2(8.7) 12 (11.2)
Methylprednisolone
No 14 (60.9) 66 (61.7)
0.942 0.005
Yes 9(39.1) 41 (38.3)
Acetylsalicylic acid
No 14 (60.9) 60 (56.1)
0.674 0.177
Yes 9(39.1) 47 (43.9)
Linezolid
No 22 (95.7) 106 (99.1)
0.324 1.456
Yes 1(4.3) 1(0.9)
Succinylated Gelatin
No 9(42.9) 71 (66.4)
0.042 4.136*
Yes 12 (57.1) 36 (33.6)
Heparin Sodium
No 19 (90.5) 102 (95.3)
0.323 0.799
Yes 2(9.5) 5(4.7)
PPI
No 2(9.5) 25(23.4)
0.242 2.020
Yes 19 (90.5) 82 (76.6)
H2RB
No 20 (95.2) 80 (74.8)
0.043 4.305*
Yes 1(4.8) 27 (25.2)
N Acetyl Cystein
No 4(19.0) 34 (31.8)
0.243 1.362
Yes 17 (81.0) 73 (68.2)

Pearson's Chi Square and Fisher's Exact Chi-Square test were used.
p<0.05 was considered significant.
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Patients with thrombocytopenia (n = 26) during their first
admission to intensive care unit, mean length of stay in
intensive care unit was 6.6 + 4.9 days, median was 5 IQR 7.
Of the patients with thrombocytopenia at the time of first
hospitalization (n = 12), this period was 9.8 + 5.2 (median
9.5 IQR 9 days) in those who were discharged from the
hospital (n = 12), and 3.9 £ 2 in those who died (n = 14), 4
days, (median 2.5 IQR days).

In patients who developed thrombocytopenia during the
days of intensive care (n = 23), this period was 10.9 + 14.1
days; 9.2 + 5.7 days in those who were discharged / trans-
ferred to the service (n = 6) and 11.5 + 16.2 days in those
who died (n = 17).

Considering the mortality rates, the mortality rate (n =11)
of patients with thrombocytopenia during the first admis-
sion to intensive care (n = 26) was found to be 42.3%. This
rate was 37.7% in patients who developed thrombocyto-
penia (n = 23), mortality (n = 17; 73.9%), and no throm-
bocytopenia (n = 107) during the days of hospitalization
(n = 40).

The rate of death in patients who developed during the
days of hospitalization in the intensive care unit was found
to be statistically significantly higher than those with th-
rombocytopenia at the time of first hospitalization and

those who did not develop at all (p = 0.026).

The mortality rate (n = 4) in patients (n = 7) who develo-
ped early thrombocytopenia (in the first five days of inten-
sive care) was found to be 57.14%. This rate was 81.25% in
patients with late thrombocytopenia (n = 13). There was
no statistically significant difference between mortality ra-
tes (p> 0.05).

In those with deep thrombocytopenia, the mortality rate
was 6 (66.7%), and the transfer to other unit rate was 3
(33.3%), and the rate of transfer to another unit was 62

(42.5%), and the rate of transfer to another unit was 84

(57.5%). This rate was not statistically significant (p =
0.156; 2 = 2.016).

No statistically significant difference was found in terms
of age, gender, GCS and length of hospital stay in patients
who developed thrombocytopenia during the days of in-

tensive care (p> 0.05).

No statistically significant difference was found when the
patients who developed thrombocytopenia during the
days of intensive care were compared with the patients
who did not develop their age, gender, APACHE II score,
prognosis (ex / discharge), coraspirin, clopidogrel, linezo-
lid, PPI and H2RB usage rate.

The incidence of thrombocytopenia was found to be 48.1%
(n =26) in patients with sepsis, and 22.5% (n = 23) in those
who did not. It was observed that the presence of sepsis
significantly increased the incidence of thrombocytopenia
(p =0.001; x2 = 10.740)

The rate of development of thrombocytopenia (n = 1) in
patients using linezolid was found to be 4.3%. When this
ratio was compared to 2.3% of patients who used linezolid
but did not develop thrombocytopenia (n = 3), no signifi-
cant difference was found (p = 0.475; X2 = 0.344).

Risk factors affecting mortality in patients with thrombo-
cytopenia were evaluated by logistic regression analysis. In
single logistic regression analysis, mortality increased 1.4
times with each unit increase in APACHE-II score (p =
0.019). There was no statistically significant difference in

other variables examined.

Logit (YMortalite) = 5.617- 0.35 x APACHE-II

While the incidence of thrombocytopenia (n = 8) (30.76%)
was found in patients in the surgical group (n = 26) during
their hospitalization in intensive care, this rate was found
(n=15) (11.53%) in other patients (n = 130).
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DISCUSSION
Intensive care units are units in which patients with many
underlying disorders and multiple drug use are followed
up and numerous invasive procedures are performed. Th-
rombocytopenia is a common problem in these units. In
addition to detecting thrombocytopenia, determining the
etiology is important for mortality and treatment plan-

ning.

There are congenital and acquired causes of thrombocyto-
penia. The etiology of thrombocytopenia can generally be
explained by decreased production and abnormal distri-

bution or increased destruction.

Platelet aggregation (Pseudotrombocytopenia) and th-
rombocyte satellitism caused by immunoglobulin due to
anticoagulant can be shown among the causes of unreal

thrombocytopenia.

Megakaryocytic hypoplasia, ineffective thrombopoiesis,
impairment in the mechanisms controlling thrombopoe-
sis and hereditary thrombocytopenias are among the ca-
uses of thrombocytopenia due to decreased thrombocyte

production.

Thrombocytopenias caused by increased platelet destruc-
tion can be examined in 2 groups as immunological and
non-immunological. Idiopathic thrombocytopenic pur-
pura primary immunological, infections, pregnancy, col-
lagen vascular disorders, lymphoproliferative diseases, and
drugs are among the causes of secondary immunological

thrombocytopenia.

Other causes such as thrombotic microangiopathy, Disse-
minated intravascular coagulation, Thrombotic thrombo-
cytopenic purpura, Hemolytic-uremic syndrome and drug
and infection are among the causes of non-immunological

thrombocytopenia.

It should also be kept in mind that diseases such as infecti-

ons and malignancies involving the spleen, and hypother-

mia may cause abnormal distribution.

According to the meta-analysis results in which the eti-
ology of thrombocytopenia was investigated in intensive
care patients and a total of 24 studies, 12 of which were
prospective, the rate of patients with thrombocytope-
nia during intensive care admission was reported to be
between 8-67% (4,5). In another meta-analysis, this rate is
between 20% and 30% 3,8 .

When we examined the studies conducted in our country,
the rate of thrombocytopenia detected at the time of first
admission to intensive care was reported with a rate of
20.4% °.

In another study, this rate was found to be 16%. Throm-
bocytopenia development rate was reported to be 44.7%
during the hospitalization of patients in intensive care. In
the study, the rate of patients developing thrombocytope-

nia after hospitalization is 28% *.

In our study, 16.7% of the patients admitted to our inten-
sive care unit had thrombocytopenia during the first hos-
pitalization. The rate of patients who developed thrombo-
cytopenia during the days of intensive care was 14.7%. The

results of our study are consistent with other studies.

Some studies have classified thrombocytopenia according

to its severity and investigated its effects on prognosis.

In a study in which the degree of thrombocytopenia was
classified as mild, moderate and severe, the frequency of
thrombocytopenia was found to be 15.3%, 5.1% and 1.6%,

respectively '

In the study in which thrombocyte count below 50.000 /
ul was evaluated as severe thrombocytopenia, the rate of
patients with thrombocyte count below 100.000 / uL was
between 20-40%; It has been shown that those with a pla-
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telet count of less than 50.000 / uL range between 5-20% 2.
In our study, a platelet value of less than 50.000 / uL was
accepted as deep thrombocytopenia. Accordingly, deep
thrombocytopenia was detected in 9 patients (5.8%). It
was observed that 39.13% of the patients who developed
thrombocytopenia during the ICU stay had deep throm-
bocytopenia. This rate is higher than other studies. This
rate may be due to the fact that our study was conducted in
tertiary intensive care patients, the proportion of patients

diagnosed with sepsis and the use of multiple drugs.

In our study, although the mortality rate was higher in tho-
se who developed deep thrombocytopenia, this rate was

not statistically significant. (p = 0.156; X2 = 2.016).

In various studies, the incidence of thrombocytopenia was
found to be higher in surgical and trauma patients. It has
been shown that thrombocytopenia occurs especially in

the first four days in this group of patients .

In our study, intensive care patients were classified as inter-
nal and surgical patients according to their hospitalization
diagnoses. In addition, among the patients who developed
thrombocytopenia during the days of hospitalization in
the intensive care unit, those who developed thrombocy-
topenia within the first five days were accepted as those

who developed early thrombocytopenia.

The incidence of thrombocytopenia (n = 8,30.76%) was
found to be higher (n =15,11.53%) compared to the other
patients (n = 130) during hospitalization in the surgical

group (n = 26).

In our study, the mortality rate in patients with early th-
rombocytopenia (n = 7) was not statistically significant

compared to those with late thrombocytopenia.

In studies investigating the etiology of thrombocytopenia
in intensive care patients, although no etiology was found

in some patients with thrombocytopenia, sepsis, drugs,

diffuse intravascular coagulation and thrombocytopenia
secondary to massive transfusion were observed as the le-

ading causes.

Thrombocytopenia is also seen in the course of many in-
fectious diseases such as viral, mycoplasma, mycobacteria
and malaria. Although thrombocytopenia in most of these
diseases is due to the decrease in thrombocyte producti-
on, some of them occur by immune mechanism. Sepsis is
reported to be the most important cause of thrombocy-
topenia, especially in intensive care units »'*'*. The most
important cause of thrombocytopenia in patients with
sepsis is thrombocyte phagocytosis caused by the effect of
increased M-CSE.

In a study conducted in the intensive care unit, sepsis
ranked first among the causes of thrombocytopenia with
47.8%, while other reasons were reported as DIC, primary
hematological diseases, hypersplenism, cytotoxic agents,
drugs, and massive blood transfusions, respectively. In
the study, a multifactorial cause was found with a rate of
27.4%"™.

In another study in which hematological malignancies
were excluded, sepsis was found to be the most common
cause of thrombocytopenia with a rate of 52%; Other rea-
sons were listed as DIC, drugs, massive transfusion hepa-

rin and ITP, respectively .

Multiple drug use is also among the factors causing deve-
lopment of thrombocytopenia. A study excluding hemato-
logical diseases showed that multiple drug use is the third
most common cause of thrombocytopenia after sepsis and
DIC ™.

In another study, the use of multiple drugs, especially H2
receptor antagonists, heparin and derivatives and antibi-
otic use, was associated with thrombocytopenia. In our
study, many factors such as sepsis status and the drugs

used were investigated in order to determine the causes of
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thrombocytopenia.

In our study, no statistically significant difference was
found when the age, gender, APACHE II score, progno-
sis (ex / discharge), coraspirin, plavix, linezolid, PPI and
H2RB usage rates of patients who developed thrombocy-
topenia during the days of hospitalization were compared
with those who did not. In single logistic regression analy-
sis, mortality increased 1.4 times with each unit increase
in APACHE-II score (p = 0.019). It was observed that the
presence of sepsis significantly increased the incidence of

thrombocytopenia .

When the relationship between drug use and thrombocy-
topenia was examined, it was seen that the drugs with the
highest rate of thrombocytopenia in our study were Pro-
ton Pump Inhibitors (PPI), Low Molecular Weight Hepa-
rin (LMWH) and N-Acetyl Cysteine, but no drug caused

statistically significant thrombocytopenia.

There are many studies showing that the use of linezolid
may cause thrombocytopenia. In our study, although the
rate of developing thrombocytopenia in patients using Li-
nezolid (4.3%) was higher than those who did not (2.3%),
this rate was not statistically significant. (p = 0.475; y2 =
0.344).

In studies examining the effect of thrombocytopenia on
mortality, the degree of thrombocytopenia was found to be
determinative, especially in terms of bleeding risk. These
studies have also shown that thrombocytopenia is a stron-
ger independent predictor of mortality than standard sco-
ring systems (Acute Physiology and Chronic Evaluation
(APACHE) II score) (relative risk 1.9-4.2) 151316

In another study, it was observed that the predictors of th-
rombocytopenia category were the APACHE-II score for
each group, the use of inotrope or vasopressor, and renal
replacement therapy. The study showed that the risk of de-

veloping thrombocytopenia is higher in surgical patients

and patients with liver disease and lower in patients rece-
iving LMWH thromboprophylaxis. It was also shown in
the study that thrombocytopenia that develops in intensi-

ve care patients has a negative effect on prognosis °.

In a review investigating the effects of thrombocytope-
nia on prognosis, the mortality rate of thrombocytopenic
patients was reported as 31-46%, while the mortality of
non-thrombocytopenic patients was presented as 16-20%?®.
In a study conducted; The mortality of patients without th-
rombocytopenia in the ICU was 9.3% and the mortality of
patients with thrombocytopenia was 33%. The mortality of
patients with thrombocytopenia during admission to the
ICU was 34%, and the mortality of patients who developed
thrombocytopenia during ICU follow-up was 31.9% ™.

In another study, intensive care mortality of thrombocy-
topenic patients was 17.6%, while intensive care mortality
of non-thrombocytopenic patients was 4.4%. In the same
study; Hospital mortality of thrombocytopenic patients
was 22.1%, and hospital mortality of non-thrombocytope-
nic patients was 7.8% . In the study conducted by Stra-
uss et al., the mortality of thrombocytopenic patients was
44%, non-thrombocytopenic patients were 16% and the

overall mortality of intensive care was 31% °.

In our study, the mortality rate (n = 11) of patients with
thrombocytopenia (n = 26) during the first admission to
intensive care was found to be 42.3%. This rate was 73.9%
in patients who developed thrombocytopenia during hos-
pitalization (n = 23), mortality (n = 17) was 73.9%, and
mortality (n = 40) was 37.7% in those without thrombo-
cytopenia (n = 107) The mortality of rate in patients who
developed thrombocytopenia during intensive care admis-
sion was statistically significantly higher than those with
thrombocytopenia at the time of first hospitalization and
those who did not develop at all (p = 0.026).

In a study investigating the effect of the day developing

thrombocytopenia on mortality, the mortality rate in the
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group with late thrombocytopenia (14th day) was found
to be higher than the group with early thrombocytopenia
(4th day). The study also showed a relative increase in the

number of platelets in the living group *%.

In another study conducted with intensive care patients,
when the median platelet values were examined, no sig-
nificant difference was found between the survivors and
the deceased. However, it has been shown that a decrease
in thrombocyte count provides prognostic information in
patients who stay in the intensive care unit for more than
5 days and have normal platelet count during admission
to the ICU .

In our study, although the mortality rate was higher in tho-
se who developed deep thrombocytopenia, this rate was

not statistically significant. (p = 0.156; x2 = 2.016).

LMWH and Heparin are among the commonly used drugs

in intensive care units.

In a multi-center randomized study comparing low mole-
cular weight heparin (LMWH) and unfractionated hepa-
rin (UFH) for DVT prophylaxis in intensive care patients,
heparin-induced thrombocytopenia (HIT) developed in
0.5% of the patients '%.

In our study, when classical heparin and low molecular
weight heparin were compared, no significant difference
was found between them in terms of development of th-

rombocytopenia.

CONCLUSION
Thrombocytopenia is an important problem in critically
ill patients. Mortality rate is very high in those with th-
rombocytopenia. Is thrombocytopenia more frequently
in critically ill patients or patients with thrombocytopenia
become more critical; The answer to this question is not
clear. If thrombocytopenia developed in patients followed

up in intensive care, its causes should be well investigated

and care should be taken in terms of mortality.
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Ozet

Ama¢  Bu galigmadaki amacimiz, hastanemizde gesitli kliniklerde tedavi gormekte olan hastalarin kan kiiltiirlerinden izole edilen nonfermentatif Gram negatif bakterileri tanimlamak,
antimikrobiyal direng profillerini incelemektir.

Yontem  Tibbi Mikrobiyoloji laboratuvarina Haziran 2016 - Haziran 2019 tarihleri arasinda génderilen kan kiiltiirleri retrospektif olarak degerlendirildi. Kan kiiltiirleri BacT/Alert
(BioMerieux, Fransa) otomatize sistemi ile calisildi. Ureyen mikroorganizmalarin tanimlanmasi Vitek MS (BioMérieux, Fransa) cihazi ile antibiyotik duyarlhiliklari Mueller-
Hinton (BioMérieux, Fransa) agarda disk difiizyon yontemi ve Vitek2 Compakt (BioMerieux, Fransa) otomatize sistemi ile belirlendi. Antibiyotik duyarlilik oranlart EUCAST
(European Committee on Antimicrobial Susceptibility Testing) kriterlerine gore degerlendirildi.

Bulgular  Laboratuvarimizda 3 yillik siirede kan kiltiirlerinden 668 nonfermentatif bakteri izole edildi. izole edilen mikroorganizmalarin 299'u (%45) Acinetobacter spp. ve bunlarin 270’
Acinetobacter baumannii olarak tespit edildi. Orneklerden 189 u (%28) Pseudomonas spp. ve bunlarin 164’ii Pseudomonas aeruginosa olarak tespit edildi. Stenotrophomonas
maltophilia ise 42 (%6) ornekten izole edilirken, geriye kalan 138(%21) izolati diger nonfermentatif bakteriler olusturmaktadir. Acinetobacter tiirlerinde en yiiksek direng
oranlar1 levofloksasin ve siprofloksasine karsi %76 olarak saptanmugtir. Pseudomonas tiirlerinde ise en yiiksek direng orani piperasiline kargt %32 olarak saptanmustir. S.
maltophilia izolatlarmnin hepsi trimetoprim/ siilfometoksazol’ e duyarli saptanmustur.

Sonu¢  Hastanemizde elde ettigimiz kan kiiltiirlerindeki nonfermentatif bakterilerin antibiyotik diren¢ sonuglari, gelecek yillarda olusacak antimikrobiyal diren¢ paternlerine 151k
tutmasi bakimindan 6nem tagimaktadir. Kan dolagimi enfeksiyonu etkenlerinin ve duyarlilik testlerinin devaml olarak takip edilerek etkin tedavi protokollerinin uygulanmas:
gerekmektedir.

Anahtar  Nonfermentatif bakteri, antibiyotik direnci, kan kiiltiiri
Kelimeler

Abstravt

Objective  Aim of this study is to identify nonfermentative Gram-negative bacteria isolated from blood cultures of patients undergoing treatment in various clinics in our hospital,to examine antimicrobial
resistance profiles

Methods  June 2016 — June 2019 blood cultures sent to the Microbiology Laboratory were retrospectively evaluated. Blood cultures were tested in BacT/Alert (BioMerieux, France) automated system of.
Identification of growth microorganisms were tested in Vitek MS (BioMérieux, France) automated system and antibiotic sensitivity determined on Mueller - Hinton (BioMérieux, France) agar by
disk diffusion method and Vitek2 Compakt (BioMerieux, France) automated system. Antibiotic susceptibility rates were evaluated according to EUCAST (European Committee on Antimicrobial
Susceptibility Testing) criteria.

Results  Over a period of 3 years, 668 nonfermentative bacteria were isolated from blood cultures. The 299 (45%) of the microorganisms isolated are Acinetobacter spp. and 270 of them were identified
as Acinetobacter baumannii. And 189 (28%) of them were Pseudomonas spp. and 164 of them were identified as Pseud aeruginosa. Stenotroph ltophilia was isolated from 42
(6%) specimen. Acinetobacter spp. has the highest resistance rates against levofloxacin and ciprofloxacin as 76%. Pseud spp. has the highest resistance rates against piperacillin as 32%. All
Stenotrophomonas maltophilia isolates were found to be sensitive to trimethoprim/ sulfomethoxazole.

Conclusion  Antibiogram results of nonfermentative Gram negative bacteria in blood cultures obtained in our hospital, is important to shed light on the antimicrobial resistance patterns that will occur in the
coming years. Blood-stream infection factors and sensitivity tests should be followed continuously and effective treatment protocols should be applied

Keywords — Nonfer ive bacteria, antibiotic resistance,blood culture
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GIRiS
Kan dolagimi enfeksiyonu mortalite ve morbiditesi yiik-
sek bir klinik tablodur. Tan: yontemlerindeki gelismelere
ragmen bakteriyemi tanisinda kan kiiltiirleri en duyarli ve
giivenilir yontem olma 6zelligini korumaktadir. Kan kiil-
tiirleri izole edilen mikroorganizmalarin kisa siirede tani-
sinin yapilarak klinige bildirilmesi ve antibiyotik tedavisi-
ne en kisa siirede baglanmasi i¢in bityiik 6nem tagir. Etken
mikroorganizmalarin dagilimlari ve antimikrobiyal direng
oranlar1 kliniklere gore degisebilmektedir."*** Pseudomo-
nas aeruginosa, Acinetobacter baumannii ve Stenotropho-
monas maltophilia tirleri 6nemli etkenler arasinda yer

alan nonfermentatif Gram negatif bakterilerdir.®

Nonfermentatif Gram negatif bakteriler dogada ve hasta-
ne ortaminda her yerde bulunarak hem endojen hem de
eksojen enfeksiyonlara neden olabilirler. Immunsupresif,
mekanik ventilator, kalici katater veya invaziv tani, tedavi
yontemleri uygunlanmis hastalarda ciddi firsat¢1 nozoko-
miyal enfeksiyonlara neden olmaktadirlar. Dogal direngler
ve kazanilmis mutasyonlarla ¢oklu antibiyotik direncine
sahip olabilmektedirler."* Artan direng, bakteriyemi teda-
visinde kullanilacak antibiyotik segeneklerini sinirlamakla
beraber tedavinin basarisiz olmasina, mortalite ve morbi-
ditenin artmasina, hastanede kalim siiresinin uzamasina

ve saglik hizmetlerinde maliyet artisina neden olmakta-

dlr 12,14,15,16

Calismamizda, hastanemizde ¢esitli kliniklerde tedavi
gormekte olan hastalarin kan kiltiirlerinden izole edilen
nonfermentatif Gram negatif bakterileri tanimlamak, an-

timikrobiyal diren¢ profillerini incelemek amaglanmustir.

GEREC ve YONTEM
Tibbi Mikrobiyoloji laboratuvarinda Haziran 2016 — Hazi-
ran 2019 tarihleri arasinda kan kiiltiirlerinden izole edilen
668 adet nonfermentatif Gram negatif bakteri tiremesi ret-
rospektif olarak degerlendirildi. Kan kiiltiirleri BacT/Alert
(BioMérieux, Fransa) otomatize sistemi ile ¢alisild1. Pozitif

tireme sinyali veren siselerden alinan 6rnekler %5 koyun

kanli agara (Oxoid, Fransa) ve “eosin methylene blue”
(EMB) agarina (Oxoid, Fransa) ekilerek 24-48 saat inkiibe
edildi. Ureyen mikroorganizmalarin tanimlanmasi Vitek
MS (BioMérieux, Fransa) ile antibiyotik duyarhiliklar: Vi-
tek2Compakt (BioMerieux, Fransa) otomatize sistemi ve
S. maltophilia izolatlarinda trimetoprim/ siilfometoksazol
duyarliligi Mueller- Hinton (BioMérieux, Fransa) agarda
disk diftizyon yontemi ile belirlendi. Antibiyotik duyarlilik
oranlar1 EUCAST (European Committee on Antimicrobi-

al Susceptibility Testing) kriterlerine gore degerlendirildi.

BULGULAR
Laboratuvarimizda ii¢ yillik siirede kan kiiltiirlerinden 668
nonfermentatif bakteri izole edildi. {zole edilen mikroor-
ganizmalarin 299’u (%45) Acinetobacter spp. ve bunlarin
270 tanesi A. baumannii, 15 tanesi A. Iwoffii, 5 tanesi Aci-
netobacter spp., 5 tanesi A. junii, 1 tanesi A. haemolyticus,
1 tanesi Acinetobacter johnsonii, 1 tanesi Acinetobacter ra-
dioresistens, 1 tanesi Acinetobacter ursingii olarak tanim-
lanmustir. Pseudomanas spp 189 (%28) 6rnekten izole edi-
lirken bunlarin 164 tanesi P. aeruginosa, 9 tanesi P. putida,
6 tanesi Pseudomonas spp.,6 tanesi P. stutzeri, 2 tanesi P
oryzihabitans, 1 tanesi P. fluorescens, 1 tanesi P. luteola ola-
rak tanimlanmustir. S. maltophilia 42 (%6) 6rnekten izole
edilmistir. Achromobacter tiirleri 107 (%16) 6rnekten izole
edilirken ve bunlarin 103’ (%96) Achromabacter xylosoxi-
dans, 3’ti (%3) Achromabacter denitrificans, 1i (%1) Achro-
mabacter spp. olarak tanimlanmistir. Geriye kalan 31 (%5)
ornekten ise diger nonfermentatif bakteriler izole edilmis-
tir. zole edilen nonfermentatif bakterilerin dagilimi ¢izim

1de verilmistir.

Acinetobacter tiirlerinde en yiitksek direng oranlari levof-
loksasin ve siprofloksasin i¢in %76 olarak saptanirken, en
duyarli olduklar: antibiyotik amikasin (%67) olarak sap-
tanmustir. Pseudomanas tiirlerinde en yiiksek direng orani
piperasiline (%32) kars1 saptanirken, en duyarli olduklar:
antibiyotik amikasin (%93) olarak saptanmustir. S. maltop-
hilia’ larin hepsi trimethoprim/stilfometoksazole duyarli

saptanmistir. Izolatlarin antibiyotiklere direng oranlari

45




J Biotechnol and Strategic Health Res. 2021;5(1):44-49
CAYCI, KARACAN, VURAL, BILGIN, BIRINCI, Kan Kiiltiiriinde Nonfermentatif Bakteriler

Tablo 1'de verilmistir. Izolatlarin antibiyotiklere direng
oranlarinin yillara gore dagilimi ise Tablo 2 ve 3'de veril-

mistir.

oiger nostermenacrier [N 31

-

Achromabacter sp. | 1

|
I o

|1

Stanctroghomonas makoghii

Achromabacter denitsifcans
Achromabacter eylosowdans
Paudomonaa lutecla
Pseudomonas fuorescens | 1
|2
| K
| K
| K]
I

|1

Pusdomonss cryrivabitans
Pawdomonas 5pp.
Psendomonas stutaed
Psaudomanas putida
Peudemonas sonigeon
Adinatobacter srvingl
Achetcbacter adoresisiens | 1
Acinetebacter johnsord | 1

Adisetcbacier Nemataices | 1

Tablo 2. Acinetobacter spp. antibiyotik direng oranlarinin yillara
gore dagilimi [n(%)].

Antibiyotik 2016 2017 2018 2019

(n:61) | (n:111) | (n:91) (n:36)
Amikasin 16 (26) | 43(39) | 20(22) | 21(58)
Gentamisin 29 (48) | 68(61) | 54(59) | 25(69)
imipenem 38 (62) | 89(80) | 68(75) | 27 (78)
Meropenem 38 (62) | 91(82) | 68(75) | 27 (75)
Levofloksasin 39 (64) | 92(83) | 68(75) | 27 (75)
Ciprofloksasin 39 (64) | 92(83) | 67 (74) | 27 (75)
Kolistin 000) | 0 | 20 0(0)
;‘l‘l‘f'("‘r’:;’lf;;:; ; ol 36 (59) | 68 (61) | 58(64) | 22 (61)

Adnetchacter o ] 5 Tablo 3. Pseudomonas spp. antibiyotik direng oranlarinin yillara
sdnmctacerped [ 5 gore dagilimi [n(%)].
Acnetctacter bootti [ 15
s . S 7 Antibiyotik 2016 | 2017 | 2018 | 2019
. 36 (n:61) (n:63) (n:29)
Cizim 1.1zole edilen nonfermentatif bakterilerin dagilim (n:36)
Piperasilin 5(14) 14(23) | 25(40) 5(52)
Tablo 1. Nonfermentatif bakterilerin antibiyotik direng oranlar1 [n(%)]. PiperaSilin / 5(14) 14 (23) 22 (35) 0 (34)
tazobaktam
g Acinetobacter | Pseudomanas .
Antibiyotik opp. 5pp. S. maltophilia Sefepim 3(8) 9(15) 16 (25) 8 (28)
(n=299) (n=189) (n=42) Seftazidim 3(8) 8(13) | 17(27) | 9(31)
g‘;ilrf);;;};?}lzli:;;o] 184 (63) 0(0) Amikasin 2 (6) 0(0) 4 (6) 7 (24)
Gentamisin 5(14) 2(3) 5(8) 7 (24)
Piperasilin -+ 59 (32) -+ '
Levofloksasin 2 (6) 14 (23) | 20(32) | 12(41)
Piperasilin / Ta- " " X N
sobaktam - 51(28) - Ciprofloksasin 2(6) | 10(16) | 21(33) | 11(38)
Sefepim * 36 (20) * imipenem 6(17) 14 (23) | 18(29) | 11(38)
Seftazidim -* 37 (20) * Meropenem 5(14) 9(15) 10 (16) 6 (21)
Imipenem 222 (75) 49 (27) -* Kolistin 0 (0) 1(2) 0(0) 0 (0)
Meropenem 224 (75) 30 (16) -+
Levofloksasin 226 (76) 48 (26) -* T ARTISM A
Ciprofloksasi 225 (76 44 (24 -t . .. . .
e 7o) ey Kan dolagimi enfeksiyonlari, yiiksek mortalite ve morbi-
Amikasin 100 (33) 13 (7) X . . . . .
— diteyle seyrettiklerinden, erken tani ve tedavi mortalite
Gentamisin 176 (59) 19 (10) -+
“Test edilmed oranlarinin azaltilabilmesi acisindan 6nem tagimaktadir.”

Erken tedavi, uygun ampirik tedavinin miimkiin olan en
kisa siirede baslanmasiyla saglanir. Dolayisiyla bakteriye-
miye neden olan mikroorganizmalari ve antibiyotik direng
profillerini bilmek bu klinik tablonun tedavisinde olduk¢a
onemli rol oynar.'® Nonfermentatif bakterilerde tedavide
kullanilan bir¢ok antibiyotige kars: yiiksek direng oranlar:
saptanmaktadir. Ozellikle yillar i¢inde dikkat ¢eken direng
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artislar1 ve ¢oklu ilaca direngli A. baumannii ve P. aerugi-
nosa tiirlerinin ortaya ¢ikmasi giiniimiizde ciddi tedavi so-
runlarina yol agmaktadir.'***?' Diinya Saglik Orgiiti'niin
(World Health Organization, WHO) $ubat 2017de yayin-
ladig:1 yeni antibiyotiklere acilen ihtiya¢ duyulan oncelikli
patojenler listesinde A. baumannii ve P. aeruginosa 6ncelik

1 (kritik) grubunda yer almaktadir.”

Avrupa Hastalik Onleme ve Kontrol Merkezi (European
Centre for Disease Prevention and Control, ECDC) 2016
yili epidemiyolojik raporunda, yogun bakim tnitelerinde
goriilen kan dolagimi enfeksiyonlarinda en sik izole edilen
nonfermentatif gram negatif etkenin Cek Cumbhuriyeti,
Fransa, Almanya, Macaristan, Malta, Ispanya, Portekiz ve
Slovakyada P. aeruginosa; Italya, Romanya ve Litvanyada

ise A. baumannii oldugu rapor edilmistir.??

Ulkemizde Ergiil ve ark. 2013-2016 yillar1 arasinda kan
kiiltiirlerinden en sik izole ettikleri nonfermentatif bak-
terinin Pseudomonas spp. oldugunu; bunu Acinetobacter
spp’ nin takip ettigini, diger nadir goriilen nonfermentatif
bakterilerin ise Alcaligenes spp., S. maltophilia ve Sphingo-
monas paucimobilis oldugunu bildirmislerdir.** Sirin ve
ark. 2012-2015 yillar1 arasinda yaptiklari ¢aligmada en
sik izole ettikleri nonfermenter bakterinin A. baumannii
oldugunu; bunu P. aeruginosa, S. maltophilia’nin takip et-

tigini bildirmislerdir.®

Calismamizda ise en sik izole edilen nonfermentatif bak-
teri Acinetobacter spp. (%45) olup; bunu Pseudomanas spp.
(%28), Achromabacter spp. (%16), Stenotrophomonas mal-
tophilia (%6) takip etmektedir.

Diekema ve ark. 1997- 2016 yillar1 arasinda farkl: kitalar-
dan 45 tilkenin katilimiyla elde edilen izolatlarla yaptiklar:
calismada Acinetobacter spp’lerde antibiyotik direng oran-
larm1 gentamisin i¢in %61 bularak caliymamiza benzer
sekilde saptamuslardir. Acinetobacter spp.’lerde imipenem
ve meropenem i¢in diren¢ oranlarini sirastyla %38,8- %39

olarak saptamiglardir. Calismamizda ise Acinetobacter

spp’lerde %75 oraninda karbapenemlere direng vardir ve
daha yiiksek saptanmistir. Yiitksek direng gelisiminde am-
pirik tedavide son yillarda siklikla karbapenemlerin segi-
minin etken oldugu diistiintlebilir. Ayni ¢alismada A. ba-
umannii izolatlarinda direng oranlarini levofloksasin igin
%66,7, siprofloksasin i¢cin %67,6 olarak saptamislardir.?®
Calismamizda ise Acinetobacter spp’ lerde kinolonlara kar-

s1 direng oranlar1 daha ytiksek (%76) saptanmustir.

Sambyal ve ark. 2013 yilinda Hindistanda yaptiklar: ¢a-
lismada, A. baumannii izolatlarinda diren¢ oranlarini
amikasin i¢in %55,6, gentamisin icin %62,3, imipenem
i¢in %64,5, ve siprofloksasin icin %66,65 olarak saptamis-
lardir.?” Calismamizda ise Acinetobacter spp. 1zolatlarinda
karbapenem ve kinolon diren¢ oranlari daha ytiksek, gen-

tamisin (%59) i¢in benzer oranlarda direng saptanmuistir.

Ulkemizde yapilan ¢alismalarda Ergiil ve ark. Acinetobac-
ter spp.de karbapenem direncini %100, aminoglikozid di-
rencini %90 olarak saptayip, kolistine ise direng saptama-
muslardir. Caliymamizda Acinetobacter sppde karbapenem
direnci %75, amikasin direnci %33 ve gentamisin direnci

%59 olarak daha diisiik saptanmustir.

Sirin ve ark. A. baumannii izolatlarinda aminoglikozid di-
rencini amikasin ve gentamisin i¢in sirastyla %63,5-%73,1
saptayarak, trimetoprim/siilfomethoksazol (%54,8) ve ko-
listinden (%0) sonra tgiincii en etkili antibiyotik olarak
bildirmislerdir.”® Caligmamizda da benzer sekilde hem
Acinetobacter spp. hem de Pseudomonas spp. izolatlarina

aminoglikozidler etkili olarak bulunmustur.

Diekema ve ark. P. aeruginosa izolatlarinda direng oranla-
rin1 seftazidim igin %22,3, sefepim i¢in %20, 1, piperasilin/
tazobaktam i¢in %26,2, olarak ¢alismamizdaki oranlara
benzer sekilde saptamiglardir. Imipenem ve meropenem
i¢in direng oranlarini sirasiyla %12,7- %10,8 olarak sapta-
muslardir. Calismamizda ise Pseudomanas tiirlerinde imi-
penem ve meropenem direng orani sirastyla %27 ve %16

olarak daha yiiksek saptanmistir. Ayni ¢alismada P. aeru-
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ginosa izolatlarinda diren¢ oranlarini amikasin i¢in %10,
gentamisin i¢in %20,2, levofloksasin i¢in %33,8, siprof-
loksasin i¢in %29 olarak saptamiglardir. Calismamizda ise
Pseudomonas spp. izolatlarinda diren¢ oranlar1 amikasin
ve gentamisin i¢in %7 ve %10 ve levofloksasin ve siprof-
loksasin i¢in %26 ve %24 olarak daha disiik bulunmustur.
Coklu ilaca direncli nonfermentatif bakterilerin kan do-
lagim1 enfeksiyonlarinda terapotik olarak en kritik grubu

olugturmaktadir.®

Sambyal ve ark. P aeruginosa izolatlarinda antibiyotik
direng oranlarmni seftazidim i¢in %36, sefepim icin %40,
piperasilin icin %92, piperasilin/tazobaktam icin %40,
imipenem igin %40, amikasin i¢in %44, gentamisin i¢in
%48 siprofloksasin i¢in %48 olarak saptamiglardir.?” Ca-
lismamizda Pseudomonas spp. izolatlarinin antibiyotik
direng oranlarinda 2019 yilina dogru gittikge artis oldugu
gorulmektedir; fakat yine de ¢alismamizda test edilen an-

tibiyotiklere diren¢ daha diisiik oranlardadir.

Ergiil ve ark. P. aeruginosa izolatlarinda amikasine %7,1,
gentamisine %18,6, karbapenemlere %62,5, siprofloksasi-
ne %12,5 direng saptamislardir. Bu diren¢ oranlarini goz
ontne aldiklarinda Pseudomonas enfeksiyonu distini-
len hastalarda ampirik tedavide karbapenemlerden 6nce
siprofloksasin ve aminoglikozidler tercih edilebilecegini
bildirmislerdir.** Calijmamizda siprofloksasin direnci
%24, amikasin ve gentamisin direnci sirasiyla %7 ve %10
olarak saptanmustir; Aminoglikozidlere 2019 yilinda cid-
di direng artig1 (%24) dikkat ¢ekmektedir. Sirin ve ark., P.
aeruginosa suslarinda amikasin ve gentamisin i¢in direng
oranlarini sirastyla %20 ve %25 oranlariyla kolistinden

sonra en etkili antibiyotik olarak bildirmislerdir.”

Calismamizda Acinetobacter spp.’lerde test edilen antibi-
yotiklere direng oranlar1 Pseudomonas spp’lerden daha
yiitksek saptanmustir. Ulkemizde Giir ve ark. 2017- 2018
yilinda elde ettikleri verilerde ¢aligmamiza benzer sekilde
A. baumannii izolatlarinda antibiyotik diren¢ oranlarini P,

aeruginosa izolatlarina gore daha ytiksek saptamislardir.?®

S. maltophilia, 6zellikle immunsupresif hastalarda meka-
nik ventilator iligkili pnémoni ve kan dolagimi enfeksiyo-
nu gibi nozokomiyal enfeksiyonlarin etkenidir. Penisilin,
sefalosporin, karbapenem, aminoglikozidler dahil ¢ogu
antibiyotige direngli oldugu i¢in tedavisinde trimetop-
rim/ siilfometoksazol onerilmektedir.?****#>% Caligma-
mizda bu antibiyotige karsi diren¢ saptanmamustir fakat
trimethoprim/ stilfomethoksazole karsi diren¢ bildiren
caligmalar da bulunmaktadir.**** Gales ve ark 1997- 2016
yillar1 arasinda farkli kitalardan 259 tip merkezinin kati-
limiyla yaptiklar: ¢alismada S. maltophilia izolatlarinda
trimethoprim/ stilfomethoksazol direnglerini Asya-Pasi-
fik'te %5,9, Avrupada %3,7, Latin Amerikada %5,3, Kuzey
Amerikada %3,1 olarak saptamiglardir.’ Ulkemizde Sadig
ve ark.’” 2017 yilinda yaptiklar: calismada %8, Arabaci ve
ark.*®2014- 2018 yillar1 arasinda %11,6, Giir ve ark.* 2017-
2018 yillar1 arasinda elde ettikleri izolatlarda %2,9 oranla-

rinda direng saptamislardir.

Sonug olarak kan kiltirlerinden izole ettigimiz Acineto-
bacter spp. izolatlarinin test edilen bir¢ok antibiyotige di-
rengli oldugu, Pseudomonas spp. izolatlarinin daha duyarli
oldugu saptanmstir. Bu degerlendirmeyle A. baumannii
kaynakli enfeksiyonlarin tedavisinde yeni antibiyotiklere
ihtiya¢ duyuldugunu séyleyebiliriz. Pseudomonas spp. izo-
latlarinda antibiyotiklere kars: yillara gore gittikge artan
direng gelisimi goriillmektedir. Ozellikle 2019 yilinda artan
aminoglikozid direnci dikkat ¢ekmektedir. Bundan dolay1
aminoglikozidleri tek bagina ampirik tedavide kullanmak
yerine kombine tedavi olarak kullanimlari tercih edilmeli-
dir. Her hastanenin kendi kan dolagim1 enfeksiyonu etken-
lerini ve duyarlilik paternlerini devamli olarak takip ede-

rek etkin tedavi protokolleri uygulamas: gerekmektedir.

Maddi destek ve ¢ikar iligkisi
Calismay1 maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin herhangi bir ¢ikar dayali iligkisi yoktur.

Calisma retrospektif bir ¢alisma oldugu igin etik kurul

basvurusu yapilmamigtir.
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Abstract

Objective  Hepatitis C virus (HCV) is a common infection around the world and an important public health problem. Determination of HCV genotype is important epidemiologically
and for treatment approaches. In this study, the aim was to assess the genotype distribution and associated risk factors for patients monitored at our center in northern Turkey.

Materials and A cross-sectional study was carried out of patients with confirmed HCV infection. Our study retrospectively assessed 175 patients with chronic hepatitis C diagnosis in the
Methods  Infectious Diseases clinic from 2016-2019 and with antiviral treatment administered. The samples were tested by type specific genotyping assay. The relationship between
demographic characteristics and potential risk factors and genotype was investigated.

Results ~ Genotype 1b was identified as the dominant genotype (95%). In 5% of patients, non-1b genotypes were present (genotype 1a, 3 and mixed). Genotype 1b was more common in
patients over 50 years of age, while the patients with other genotypes were younger. The most frequent risk factor was identified as surgical intervention history. While young
age, transplantation and intravenous drug use were identified as risk factors for development of infection with non-1b genotypes, household HCV contact was significant for
genotype 1b.

Conclusion  In our study, the dominant genotype was identified as genotype 1b. Among the risk factors in our study, the most frequently identified are surgical interventions and dental
treatment. The variation in traditional risk factors will cause an increase in non-1b genotypes. We think it is important to correctly analyze these variations in the global struggle
with HCV.

Keywords ~ Hepatitis C, genotype, risk factors, epidemiology, non- 1b genotypes

Ozet

Ama¢  Hepatit C virusu (HCV) enfeksiyonu tiim diinyada yaygin, nemli bir halk saghg: sorunudur. HCV genotipinin belirlenmesi epidemiyolojik olarak ve tedavi yaklas belirl inde nemlidir
Bu calismada, Tiirkiye'nin kuzeyinde yer alan merkezimizde takip ettigimiz hastalarda genotip dagul; ve iligkili risk faktorlerinin degerlendirilmesi amaglanmugtir.

Materyalve  Calismamizda 2016-2019 yillart arasinda Enfeksiyon Hastaliklar: Polikliniginde Kronik hepatit C tanisi almis ve dogrudan etkili antiviral tedavi uygulanmus 175 hasta retrospektif olarak degerlen-
Metod  dirildi. Genotip dagilymu belirlenerek hastalarin bulas ve farkl genotipler agisindan risk faktorleri analiz edildi.

Bulgular ~ Genotip 1b hakim genotip olarak saptands (%95). %5 hastada 1b dis: genotipler (genotip 1a, 3 ve mix) mevcuttu. Genotip 1b, 50 yas iistii hastalarda sik iken diger genotiplere sahip hastalar daha
gengti. Risk faktorii olarak en sik cerrahi girisim dykiisii tespit edildi. Geng yas, transplantasyon ve damar i¢i uyusturucu kullanimi 1b dist genotip ile enfeksiyon gelisimi igin risk faktori olarak
saptanirken, ev ici HCV temasi genotip 1b igin anlamli bulundu.

Sonug  Calismamizda hakim genotip, genotip1 b olarak saptanmistir. Risk faktorleri arasinda en sik tespit edilenler cerrahi miidahaleler ve dental girisim Gykiisiidiir. Geleneksel risk faktdrlerindeki degisim

1b digt genotiplerin artmasina yol agabilir. HCV ile kiiresel miicadelede bu degisimin dogru analiz edilmesinin 6nemli oldug diisiiniiyoruz.

Anahtar

Kelimeler Hepatit C, genotip, risk faktorleri, epidemiyoloji, 1b dist genotipler
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INTRODUCTION

Hepatitis C virus (HCV) infection is common around the
world and is an important public health problem. Nearly
350,000 people die annually due to complications related
to chronic hepatitis C (CHC) and hepatitis C is one of the
important causes in patients requiring liver transplantati-
on."** To date, seven genotypes and more than 80 subty-
pes of HCV have been identified.** Type 1, 2 and 3 HCV
infections are common around the world. Type 4 is com-
mon in the Middle East and Africa and is responsible for
80% of all HCV infections in these countries.® Genotypes
5 and 6 are found in South Africa and Southeast Asia.” In
Turkey, the reported HCV seroprevalence is 0.6-1.6% and
the dominant genotype is 1b.® Studies in recent years show
that other genotypes are rapidly increasing in our country.’
Different genotypes display differences in terms of epide-
miology, pathogenesis and treatment response. As a result,
genotype analysis is determined as standard before treat-
ment. HCV is transmitted by percutaneous contact, trans-
fusion of blood/blood products, infected tissue and organ
transplantation or common use of contaminated injectors.
Transmission is possible at lower rates from infected mo-
thers at birth or from infected partners by sexual trans-
mission.!® The treatment at increasing rates of hepatitis C
patients in society has caused infection especially in risk
groups to come to the agenda. It is reported that the geno-
type distribution in these groups may display differences
compared to the normal population.! Determination of
risk factors and genotype distributions are important in
terms of creating appropriate treatment algorithms.’> Ad-
ditionally, it will ensure determination of priorities when
developing health strategies to intervene against this infec-
tious disease. This study aimed to determine the HCV ge-
notype distribution and risk factors for patients monitored
with CHC diagnosis.

2. METHODS
2.1 Patients
Our study included patients receiving chronic hepatitis C

diagnosis from the Infectious Diseases clinic from 2016-

2019 with direct-acting antiviral treatment administered.
Patient files were retrospectively investigated. All patients
were anti-HCV and HCV RNA positive. While 56.6% of
patients received new diagnosis, the remaining patients
were treatment experienced and were followed by us since
2016.

2.2. Methods

The demographic information of patients, pretreatment
quantitative HCV RNA values, genotype analyses, hepati-
tis B co-infection presence, cirrhotic status, and presence
of hepatocellular cancer were recorded. Additionally, pa-
tients were questioned about risk factors before treatment
and information was recorded on a patient form. This pa-
tient form questioned the risk factors of potential parente-
ral exposure to blood or blood products (surgical opera-
tion, injuries requiring hospital intervention, transfusion
of blood or blood products), hemodialysis, tattoos, int-
ravenous drug use (IVDU) history, multiple partner sex,
perinatal risk factors, dental treatment, household contact

with HCV-infected person and being a health worker.

2.3. Clinical virology analyses
The anti-HCV and HbsAg tests were serologically evalu-
ated with the ELISA method (Abbott Laboratories, USA).
Quantitative HCV-RNA real-time PCR tests were comple-
ted using a COBAS AmpliPrep/COBAS Tagman 48 system
(Roche, Branchburg, NJ, USA). When determining HCV
genotype, Bosphore HCV genotype (Anatolia Geneworks,
Turkey) real-time PCR method was used according to the

manufacturer’s instructions.

2.4. Statistical analysis
Statistical analyses were performed with Statistical Packa-
ge for Social Sciences (IBM SPSS for Windows, Ver.22).
Means and standard deviations were obtained for continu-
ous variables while categorical variables were summarized
using frequency and percentage. The student’s t-test was
applied to assess differences between numerical variables.

The chi-square test was used to compare categorical vari-
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ables. In case of a significant difference between the para-
meters evaluated, logistic regression analysis was applied.

The level of significance was defined as P value < 0.05.

2.5. Ethics
The study was approved by the Regional Clinical Resear-
ch Ethics Committee (registration number: 2020/122) and

was conducted according to the Helsinki Declaration.

3. RESULTS
This study included 175 patients who were anti-HCV posi-
tive and HCV RNA positive. The mean age of patients was
66+ 11.2 years (age interval 30 - 87), 96 were female (55%)
and 79 were male (45%). Fourteen patients (8%) were in
the 30-50 years age interval, while the remaining 161 pa-
tients (92%) were over 50 years of age. Genotype analysis
identified that 166 patients (95%) had genotype 1b, while
9 patients (5%) had non-1b genotypes. Five patients had
genotype 3, 2 patients had genotype la and 2 patients had
mixed genotypes. Mixed genotypes were genotype 3 + 4
and genotype 1b + 3. One hundred and twenty-nine pa-
tients (74%) were noncirrhotic and 46 patients (26%) were
cirrhotic. One of the cirrhotic patients had genotype 1a,
one had mixed genotype (3+4) and all other patients had
genotype 1b. Mean HCV RNA values were 2882380 IU/

When mean age is assessed, there was a significant dif-
ference between patients with genotype 1b and non-1b
(P<0.05). Patients with non-1b genotypes comprised a
younger population (Graph 1).

& oo
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Graph 1: Age distribution for genotype 1b (1) and other ge-
notypes (2)

Among risk factors questioned, 46% had surgical history,
35% had dental treatment (17.5% non-clinician interventi-
ons), 20% had positivity in the family, 17.5% had transfusi-
on history for blood and blood products, 4.6% had hemo-
dialysis and 0.5% were determined to be intravenous drug
addicts (Table 2).

mL in the genotype 1b group and 5492404 IU/mL in the Table 2: Reported risk factors for HCV transmission
non-1b genotypes (Table 1). Though the mean HCV RNA Risk factor Number (%)
levels were numerically different, there was no statistical | Sugical operation 82 (46)
. Dental procedures 61 (35)
significance present.
HCV-positive household contact 35 (20)
Transfusion of blood and blood products 31(17.5)
Table 1: Genotype distribution and patient characteristics
H ialysi 4.
Identified Genotvpe 1a Genotype Genotvpe 3 Mixed emodialysis 8 (46)
genotypes P 1b P Genotype Transplantation 2(0.5)
Number (%) | 2(1) 16 (95) 5(3) 2(1) IVDU* 2 (0.5)
Mean age 56 66 50 59.5 *IVDU: Intravenous drug use
Gender
(n/%)
Females 2 (100) 91 (55) 2(40) 150) The distribution of risk factors, age and gender according
Males 75 (45) 3 (60) 1(50) to genotype is shown in Table 3. Those with HCV positive
Mean HCV household contact were statistically significantly high for
level (IU/ 4290115 2883280 4611800 8847786 . . .
ml) genotype 1b, while those with risk factors of IVDU and

transplantation history were statistically significantly high
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for non-1b genotypes (P<0.01) (Table 4). In other words,
young age, transplantation history and IVDU were iden-

tified to be risk factors for having higher rates of non-1b

genotype.

Among risk factors, tattoo, acupuncture history, perinatal
transmission and being a health worker were not identi-
fied. Objective data could not be obtained when questio-

ning multiple partner sex probably due to concerns with

tradition.
Table 3: Distribution of age, sex and risk factors according to
genotype 1b and other genotypes
Genotype 1 Othteyrpizno- p

Asge 1032 T L

Sex 0.50

Female 92 4

Male 74 5

Surgical operation 0.12
Operation + 80 2
Operation - 86 7

Dental Procedures 0.40
Dental Procedures + 59 2
Dental Procedures - 107 7

HCV-positive household contact <0.01
HCV-positive household 30 5

contact +

Col;llg\cft-f_)ositive household 136 4

Transfusion of blood and bloodproducts 0.58
Transfusion of blood and 30 1

blood products +
Transfusion of blood and

blood products - 136 8

Hemodialysis 0.49
Hemodialysis + 8 0
Hemodialysis - 158 9

Transplantation <0.01
Transplantation + 1 1
Transplantation - 165 8

IVDU* <0.01
IVDU + 0 2
IVDU - 166 7

*IVDU: Intravenous drug use

Table 4: Logistic regression analysis of risk factors

Odds o
g S.E df p ratio 95% CI
Lower | Upper
Age -0.09 0.03 1 <0.01 0.90 0.85 0.96
HCV
positive
house- -1.72 0.70 1 0.01 0.17 0.04 0.70
hold
contact
Trans-
planta- -3.02 1.46 1 0.03 0.04 0.00 0.853
tion
IVDU* -24.36 | 28420.73 1 0.99 0.00 0.00 -

*IVDU : Intravenous drug use

4. DISCUSSION
Determination of the HCV genotype distribution is im-
portant in terms of monitoring the molecular trace of the
virus and to create correct eradication policies. Currently,
the development of new treatment choices has ensured
differentiation of treatment approaches. As a result, deter-
mination of genotype before treatment of patients still pre-
serves its importance. Petruzelli et al® assessed the global
distribution of HCV genotypes. In the study, they reported
that the dominant genotype for Europe, Asia and America
was genotype 1b. In neighboring countries where healthy
data can be obtained, like Greece, Georgia and Iran, geno-
type 1 is dominant, while genotype 3 has notable rates in
Iran. The distribution of other genotypes may display regi-
onal variations in the same continent and countries. Our
country is located geographically between two different
continents and genotype 1b is observed to be dominant.
HCV genotype 1b has been reported in studies conduc-
ted in Turkey between 66.7-100%. Our hospital is in the
north of our country; it is located in the Central and Eas-
tern Black Sea region. In our study, similarly, 95% geno-
type 1b and 5% other genotypes were identified. Though
common genotypes were determined in many countries,
monitoring requires a dynamic process. Varying epide-
miological characteristics, migrations, effective treatment
of the traditional patient group with more potent agents,

prevention of the spread of dominant genotypes by treat-
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ment and differentiation of transmission routes have resul-
ted in changes to the genotype profile."* In recent years, a
globally reducing trend was reported for genotype 1, with
an increase in the frequency of genotype 3. In Turkey, a
significant increase is present for the frequency of non-1b
genotypes.'” Intravenous drug use has become a significant

risk, especially.'®"”

One of the problems with HCV is the presence of mixed
genotypes. A multicenter study in our country reported
1.3% rate for the mixed genotype.'® In our study, there
were 2 patients with mixed genotype of genotype 1b+3
and 3+4. Our patient with genotype 3+4 identified also
had hepatitis B co-infection and was understood to have
multiple and intense contact in terms of diseases transmit-
ted by blood in their anamnesis. The other patient was not
identified to have any additional risk factor. Our informa-
tion about mixed genotypes is limited and there is a need

to determine clinical approaches.

HCV prevalence is higher among those over the age of 50
and it is reccommended that this age group be screened for
HCV.” In our study, similarly, 92% of patients were over
the age of 50. While genotype 1b was identified in patients
over 50 years of age, non-1b genotype patients were in a
significantly lower age group. This situation leads to consi-
deration that traditional transmission routes like problems
with aseptic procedures and sexual transmission, which
were significant in the past for HCV, were more significant
in the older age group, while additional risk factors came
to the agenda for the younger group. The strict administra-
tion of safe blood transfusions and sterile procedures, and
pregnancy screening have reduced the traditional HCV
transmission routes and caused an increase in different
transmission routes.”** Among the risk factors questioned
in our study, the most frequently identified are surgical in-
terventions and dental treatment, similar to other studies
in our country.*** In recent years, the frequency of trans-
mission has gradually increased with the use of iv drugs. It

was reported that 8.5% of HCV-infected individuals were

intravenous drug users and they comprised 23% of new
infections.* In Turkey, the IVDU rate for patients infected
with HCV is 1.3-3.1%.” A low rate was identified in our
study. However, we think this rate was lower than in reality
due to reasons like the lack of current data, social problems
in this group, and difficulty or lack of desire to access the

health services.

During questioning of risk factors, the risk factor of more
than one sexual partner could not be assessed due to not
receiving objective responses linked to traditional reasons
in our country. Our study had a household contact his-
tory of 20%. The role of intrafamilial HCV transmission is
controversial. It is seen that household contacts are more
in sexual partners and siblings. Apart from the sexual rou-
te, horizontal contact or perinatal contact may develop as
a result of common family behavior and life monitoring.
Bayomy et al. reported 20% in their studies.” This rate is
the same as the rate in our study. Egypt is a country whe-
re HCV prevalence is high. Although it is lower in our
country, life style may be similar. Another study investiga-
ting intrafamilial transmission in Italy linked positive rates
to the presence of other risk factors.”® As a result, living
with a HCV positive individual may be a factor that incre-
ases the risk. However, this risk increases with the presen-

ce of other risk factors.

Hepatitis C virus (HCV) infection is frequent in dialysis
patients and is associated with increasing morbidity and
mortality. Nosocomial transmission is a significant risk
and it is necessary to apply infection control precautions
strictly. The Centers for Disease Control and Prevention
stated that more than 50% of all HCV epidemics related
to health care occurred in hemodialysis units from 2008
to 2015.” The HCV rate for hemodialysis patients is re-
ported to be between 4-20%. Genotypes 1 and 3 are the
most commonly reported genotypes in dialysis patients.”®
According to data from the end of 2018 from the national
nephrology association in Turkey, there was 3.47% an-

ti-HCV positivity present.”” In our study, 4.6% were iden-
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tified to have this risk factor and the genotype profile was

not different to society.

Logistic regression analysis identified age, transplantation
history and household HCV contact as significant factors
in terms of genotype 1b and other genotypes. The increa-
se in age by one year increases the odds of being infected
with genotype 1 by 0.90 times. In addition, home contact
increases the risk of being infected with genotype 1 by 0.17
times. Advanced age and home contact are significant risk
factors for becoming infected with genotype 1. In patients
with a history of transplantation, the risk of non-genotype
1b infection increases by 0.04 times. Risk analysis could
not be performed for intravenous drug use, even though
significant, due to the low numbers and the lack of patients

with different genotypes.

The low number of patients with risk factors such as iv

drug use is a limiting aspect of our study.

5. CONCLUSION
In our study, the dominant genotype was defined as ge-
notype 1b. Among the risk factors in our study, the most
frequently identified are surgical interventions and dental
treatment. We think that transmission routes may differ
especially in the young population and genotype follow-up

is important.
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Abstract

Introduction  Hepatitis B virus (HBV) infection continues to be among the prominent healthcare problems around the world. The liver is a critical organ for the storage and metabolism of
and objective  vitamin D. Vitamin D is known to play a role in various biological processes including cell differentiation, cell proliferation and inhibition of immune modulation. Recently,
vitamin D levels are thought to influence the immune system and the host response in viral infections such as HBV infections. In this study, our aim is to compare the vitamin
D levels in healthy individuals and those with HBV infection in order to observe the relationship between the vitamin D levels and the HBV replication and disease progression.

Materials and ~ From amongst the patients who presented to the Dicle University Medical Faculty Hospital, Department of Infectious Diseases and Clinical Microbiology between January
Methods 2014 and December 2015, 29 HBsAg-positive and HBV DNA negative individuals, 30 HBsAg-positive individuals with HBV DNA of 2000-20000 IU/ml, 31 HBsAg-positive
individuals with HBV DNA >20000 IU/ml and 45 HBsAg-negative individuals (control group) without comorbidities, who presented to our clinic with asthenia and fatigue and

were tested for vitamin-D levels were evaluated in our study. The subjects’ 25 (OH) D levels were tested at the baseline, 6th month and 12th month.

Results  'The mean vitamin D levels among the patients with chronic hepatitis B (CHB) was 23.37+10.71 pg/l, while the mean vitamin D levels in the control group was 35.54+10.42 ug/l
(p<0.001). Thus, the insufficient vitamin D levels among the patients with CHB were lower than the levels tested in the control group. The vitamin D levels in the control group
were within the normal range. The intra-group comparison of the vitamin D levels among the CHB patients did not point to a significant difference. No significant association
between lower vitamin D levels and higher viral load were observed in this study.

Conclusion  The vitamin D levels in patients with CHB were found to be insufficient. Although lower vitamin D levels were observed to be unassociated with high viral load in this study,
there is still a need for prospective and controlled studies with more detailed design. Also, the patients need to be followed up in terms of vitamin D insufficiency and replacement
therapy.

Keywords  Chronic hepatitis B, vitamin D, viral load, liver

Ozet

Amag  Hepatit B viriis (HBV) enfeksiyonu halen tiim diinyada onde gelen saglik sorunlarindan biridir. Karaciger, vitamin D (Vit-D)'nin metabolizmast ve depolanmasinda énemli bir organdur. Vit-D'nin
hiicre farklilagmasi, cogalmast ve bagisiklik modiilasyon inhibisyonu da dahil olmak iizere cok onemli bir biyolojik etkiye sahip oldugu bilinmektedir. Son zamanlarda, Vit-D diizeylerinin HBV

ook todi

enfeksiyonu gibi viral enfeksiyonlara kars: immiin sistem ve konak yanitini etkileyebilecegi diisiiniilmektedir. Bu ¢all d

amag HBV ile enfekte bireyler ve HBV ile enfekte olmayan bireylerde

Vit-D diizeyini karsilagtirip Vit-D diizeyinin HBV replikasyonu ve hastaligin progresyonu ile iliskisini saptamaktur.

Materyal ve  Calismamz retrospektif olarak gerceklestirilen tamimlayict bir ¢alisma olarak tasarlanmugtir. Dicle iiniversitesi Tip Fakiiltesi Hastanesi Enfeksiyon Hastaliklart ve Klinik Mikrobiyoloji poliklinigine
Metod  Ocak 2014 - Aralik 2015 tarihleri arasinda bagvuran HBsAg pozitif ve HBV DNAt negatif 29 hasta, HBsAg pozitif ve HBV DNA'st 2000-20000 IU/ml olan 30 hasta, HBsAg pozitif ve HBY DNA’s1
>20000 IU/ml olan 31 hasta ile HBsAg negatif ve komorbiditesi olmayan ancak halsizlik, yorgunluk sikayeti ile poliklinigimize basvurup vitamin-D diizeyleri bakilmis olan 45 hasta kontrol grubu
olarak ¢alismamizda degerlendirmeye alinmigtir. Hastalarin baglangig, 6. ay ve 12. ay 25 (OH) D diizeyleri incelenmistir. Bu ¢alismada kullamlan kit icin iiretici firmanin belirledigi 25 (OH) D

referans araliklar; eksik (<10 ug /L), yetersiz (10-30 ug/L) ve yeterli (=30 ug/L) seklinde belirtilmistir.

Bulgular  Kronik Hepatit B (KHB)'li hastalarin ortalama Vit-D diizeyi 23,37+10,71 ug/l, kontrol grubunun ortalama Vit-D diizeyi 35,54+10,42 ug/l olarak saptanmigtir (p<0,001). Bu durumda KHB'li has-
talarda Vit-D diizeyi yetersiz olup kontrol grubuna gore daha diisiik saptanmugtir. Kontrol grubunun ise vitamin D diizeyi normal simrlarda saptanmustir. KHB'li hastalarin grup ici Vit-D diizeyleri
karsilagtirildiginda anlamly bir fark saptanmamigstir. Bu ¢alismada diigiik Vit-D diizeyinin yiiksek viral yiik ile iliskili olmadigi sonucuna varilmistir.

Sonug  Calismamizda, KHB hastalarinda Vit-D diizeyi yetersiz bull Diisiik Vit-D diizeyinin yiiksek viral yiik ile iliskili olmadigi saptanmus olup detayli tasarlanmug, prospektif ve kontrollii

caligmalara ihtiyag vardir. Ayrica hastalar; Vit-D eksikligi ve yerine koyma tedavisi agisindan degerlendirilmelidir.

Anahtar § . - A .
) Kronik hepatit B, vitamin D, viral yiik, karaciger
Kelimeler
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GIRiS
Hepatit B viriis (HBV) enfeksiyonu halen tiim diinyada
onde gelen saglik sorunlarindan biridir’. Etkili bir agis1 ol-
masina, tani ve tedavi yontemlerindeki gelismelere ragmen
6nemini korumaktadir’. Kronik Hepatit B (KHB) nekro-
inflamatuar karaciger hastaliginin gelismesine neden olan
ciddi bir tablo olarak kabul edilmektedir**. Karacigerde
gelisen enflamasyonun immiin aracili mekanizmalar ile

gelistigi bilinmektedir®.

Karaciger, D vitamini (Vit-D) metabolizmasinda ve depo-
lanmasinda 6nemli bir organdir. Vit-D, kemik minerali-
zasyonunda rolii olan insan diyetinin 6nemli bir parcasi-
dir. Vit- D'nin hiicre farklilagsmasi, ¢ogalmasi ve bagigiklik
modiilasyon inhibisyonu da dahil olmak izere ¢cok 6nemli
bir biyolojik etkiye sahip oldugu gosterilmistir®. Deride
sentezlenen veya diyetle alinan vitamin D2 ve vitamin D3
biyolojik olarak aktif olmadig i¢in, vitamin D baglayici
protein ile karacigere tasinir ve karacigerdeki 25 hidroksi-
laz enzimiile 25 hidroksivitamin D’ye (25(OH)D) gevrilir.
Ancak vitamin D’nin aktif hale gelebilmesi i¢in bobrekler-
de 1 alfa hidroksilaz enzimi ile 1,25 (OH) D’ye doniigmesi
gerekir. 1 alfa hidroksilaz enzimi Vit-D sentezinde kilit rol
oynar. 25 (OH) D, Vit-D'nin dolagimdaki asil formudur.
Inaktif olan bu formun konsantrasyonu 1,25 (OH) D’nin
yaklasitk 1000 katidir”. 1,25(OH)D vitamini ve 25(OH)D
vitamini, Vit-D degerini belirlemek i¢in kullanilan biyo-
kimyasal testlerdir. Serum 25(OH)D, Vit-D degerleri i¢in
en uygun laboratuar testi olarak kabul edilir ve aylar 6nce-

sinden eksiklik durumunu gosterebilmektedir®.

Vit-D eksikliginin artmis otoimmiinite ve enfeksiyonlara
duyarlilik ile iliskili oldugu bilinmektedir®. Son zamanlar-
da, Vit-D'nin viral hepatitte rol oynadig1 belirtilmektedir.
Vit-Dnin viral hepatit patogenezindeki rolii tam olarak bi-
linmemektedir ancak Vit-D’nin hem dogal hem de adaptif
bagisiklik sistemlerinin aktivasyonuna ve diizenlenmesi-
ne katiliminin, ayni zamanda antiproliferatif etkisinin de
karaciger hastaliklarinda 6nemini agiklayabilecegi goriil-

mektedir'®". Gelecekteki ¢alismalarla kanitlanmaya ihti-

ya¢ duyulan Vit-D metabolizmas: ve HBV replikasyonu
arasindaki olas1 nedensel iliski, KHB tedavisinde cazip

terapotik firsatlar sunabilir'

Vit-D’nin kronik HBV seyri tizerindeki etkisini net olarak
gosterebilmek icin daha detayli tasarlanmus, genis serili ¢ca-

ligmalara ihtiyag¢ vardir.

Bu ¢alismanin amaci, kronik hepatit B hastalarinda Vit-D
diizeylerini belirlemek ve Vit-D’nin kronik HBV seyri tize-
rindeki etkisini net olarak gosterebilmek i¢in daha detayli
tasarlanmus, genis serili ¢caligmalara katki sunmaktir. Boy-
lelikle, gelecekteki caligmalarla kanitlanmaya ihtiya¢ du-
yulan Vit-D metabolizmas1 ve HBV replikasyonu arasin-
daki olas1 nedensel iliski, KHB tedavisinde cazip terapotik

firsatlar sunabilir.

GEREC ve YONTEM

Bu caligma retrospektif olarak gerceklestirilen tanimla-
yict bir caligma olarak tasarlanmugtir. Dicle Universitesi
Tip Fakiiltesi Hastanesi Enfeksiyon Hastaliklar1 ve Klinik
Mikrobiyoloji poliklinigine 1 Ocak 2014- 31 Aralik 2015
tarihleri arasinda bagvuran hastalar icerisinde 4 grup has-
tanin vit-D seviyelerinin kargilagtirilmas: amaglanmistir.
Vit-D immiinmodulatér bir marker olarak birimin has-
ta takip protokoliinde rutin olarak ve hasta takibine gore
ihtiya¢ durumunda tekrarlanarak bakilmaktadir. Calisma
periyodu igerinde hastane bilgi sistemi verilerinden En-
feksiyon Hastaliklar1 ve Klinik Mikrobiyoloji poliklinigine
basvuran hastalar icerisinde Vit-D diizeyi ¢alisitlan 1355
hasta ¢alismaya uygunluk acgisindan degerlendirilmistir.
Bu hastalar igerisinde belirlenen 4 grup su sekilde olustu-
rulmustur:

1.Grup: HBsAg negatif olup bagka bir komorbiditesi ol-
mayan ancak halsizlik, yorgunluk sikayeti gibi spesifik ol-
mayan semptomlar ile poliklinik basvurusunda bulunan
vitamin D diizeyleri bakilmis olan 45 hasta, kontrol grubu
olarak belirlenmistir.

2. Grup: HBsAg pozitif ve HBV DNAs1 negatif 29 hasta
3.Grup: HBsAg pozitif ve HBV DNA ‘s1 2000-20000 U/
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ml olan 30 hasta

4.Grup: HBsAg pozitif ve HBV DNAs1 >20000 IU/Im olan

31 hasta olgu gruplar olarak belirlenmistir.

Daha sonraki siirete bu hastalarin baslangig, 6. ay ve 12.
ay 25(OH)D diizeyleri incelenmistir. Caligma, Dicle Uni-
versitesi Tip Fakiiltesi Girisimsel Olmayan Klinik Aragtir-
malar Etik Kurulundan onay almistir (26/02/2016 tarih,
etik kurul no:109).

Caligmaya dahil edilen hastalarin dahil edilme ve harig bi-
rakma kriterleri su sekilde belirlenmistir:

Caligmaya dahil edilme kriterleri;

o 18-65 yas aras1 HBsAg pozitif bireyler

o HBsAg’si negatif komorbiditesi olmayan bireyler
o HBeAg poritif olan bireyler

Caligmadan diglanma kriterleri;

o  HBsAg negatifligi ile bagka bir kronik hastalig1 olan-
lar.

o HIV (Human Immunodeficieny Virus) pozitif hasta-
lar

o Kanser hastalar1

o Gebelik ve laktasyon déneminde olanlar

Hastalarin yas, cinsiyet gibi demografik verileri ve HBV
DNA, HBsAg, HbeAg gibi HBV biyobelirtegleri, ilk bas-
vuru anindaki 25 (OH) D degerleri ile takiplerindeki 6.
ve 12. aydaki 25 (OH) D diizeyleri hastane bilgi sistemin-
den, hasta dosyalar: taranarak kaydedilmistir. HBV-DNA
diizeyleri 12 IU/ml ‘nin altinda saptananlar negatif deger
olarak kabul edilmistir. Caligma periyodu boyunca hasta
serumunda HBsAg ve HBeAg belirtegleri enzyme-linked
immunosorbent assay (ELISA) yontemiyle ¢alisilmistir.
HBYV DNA diizeyi kantitatif PCR yontemiyle Roche Cobas
Ampliprep Kkiti ile ¢alisiimisti. HBV DNA birimi 1U/ml

olarak kullanilmustir.

Caligma siirecinde Vit-D 6l¢timil i¢in alinan Shimatsu
marka HPLC sistemine uygun, Immuchrom GmbH fir-

masina ait Immuchrom Vit- D kiti ile analiz edilmistir.

Plazma 25(OH)D ig¢in literatiirde farkli birimler kullanil-
maktadir. Bu ¢aligmada kullanilan kit i¢in tiretici firmanin
belirledigi referans araliklar eksik, yetersiz ve yeterli sek-

linde Tablo.1'de verilmistir.

Tablo 1: Inmol/L=0,4pg/L=0,4ng/mldir. 25(OH)D seviyesi, kit
tiretici firmanin normal araliklar1 géz 6niinde bulundurularak tig
sekilde kategorize edilmistir.

Eksik <10 pg /L
Yetersiz 10-30 ug/L
Yeterli >30 pg/L

Istatistiksel analiz
Veriler SPSS versiyon 15.0 programu ile analiz edilmistir.
Kategorik veriler say1 (n) ve ylizde (%) degerler ile ifade
edilirken, Frekans dagilimi ve ytizdeler standart yontem-
ler hesaplanmistir. Kategorik verilerin analizinde Ki-Kare
testi, Numerik verilerde ise gruplar arasi karsilastirmada
Kruskal Wallis testi, grup ici karsilastirmada Mann Whit-
ney U testi uygulanmis olup p<0.05 degeri istatistiksel
olarak anlamli olarak kabul edilmis ve analiz sonuglar1 bu

degere gore yorumlanmustir.

BULGULAR
Hastalarin 77’si erkek (%57), 58’1 kadindi (%43) (p=0,812).
Kadin ve erkek hastalar arasinda baslangig, 6.ay ve 12. ay
Vit-D diizeyleri arasinda anlaml bir fark saptanmamistir
(Tablo 2).

Tablo 2: Kadin ve erkek ortalama D vitamini diizeyleri
Cinsiyet Say1 Ortalama Std. P degeri
¥ 4 Deviation 5

Erkek 77 29,2468 15,441

Baslangig 0,133
Kadin 58 25,569 11,7848
Erkek 77 28,4935 13,1935

6. ay 0,319
Kadin 58 26,3276 11,3623

12. ay Erkek 77 28,3766 14,0797 0,212
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Her {i¢ donemde de en diisiik ortalama Vit-D diizeyi 3.
grupta saptanmugtir. Ikinci ve 4. grupta Vit-D diizeyi ye-

tersiz diizeyde olup kontrol grubunun Vit-D diizeyi ise

diizeyde saptanmistir (Tablo 3)

Tablo 3: Gruplarin Aylara Gore Ortalama 25 (OH) D Diizeyleri
Grup Yas Bazal 6. ay 12. ay
Ortalama 41,8889 35,1556 35,6889 35,7778
Grup 1 Say1 45 45 45 45
std. deviasyon 13,64355 12,82568 12,8573 14,46609
Ortalama 40,2258 29,0000 26,1935 25,9677
Grup 2 Say1 31 31 31 31
std. deviasyon 13,44299 13,16561 7,93061 10,88878
Ortalama 36,6897 19,5172 20,1724 19,7241
Grup 3 Say1 29 29 29 29
std. deviasyon 12,87329 9,94133 9,65501 10,0424
Ortalama 43,8000 22,9333 23,9333 22,2000
Grup 4 Say1 30 30 30 30
std. deviasyon 12,42467 14,50549 11,69124 13,55042
Ortalama 40,8148 27,6667 27,5630 27,0593
Total Say1 135 135 135 135
13,25760 14,05851 12,44187 14,09973
p<0,001 p<0,001 p<0,001
Totalde tim gruplarda plazma 25(OH)D seviyesi 12
(%8,9) kiside eksiklik, 73 (%54,1) kiside yetersizlik diize-
yinde olup, Vit-D 50 (%37) kiside yeterli seviyede saptan-
mustir (Tablo 4).
Tablo 4: Grup i¢i 25(OH)D oranlar1
Grup
Grup 1 Grup 2 Grup 3 Grup 4 Total
Eksik Say1 0 2 4 6 12
% 0,00% 6,50% 13,80% 20,00% 8,90%
Vit Vetersiz Say1 20 16 20 17 73
% 44,40% 51,60% 69,00% 56,70% 54,10%
Say1 25 13 5 7 50
Yeterli
55,60% 41,90% 17,20% 23,30% 37,00%
Total Say1 45 31 29 30 135
% 100,00% 100,00% 100,00% 100,00% 100,00%
P=0,003
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2., 3. ve 4. gruptaki Vit-D diizeyi 23,37+10,71 ug/l, kontrol
grubunun ortalama Vit-D diizeyi 35,54+10,42 ug/l olarak
saptanmigstir (p<0,001). Bu durumda KHB’li hastalarda
Vit-D diizeyi yetersiz olup kontrol grubuna gore daha dii-
siik saptanmistir. Kontrol grubunun ise Vit-D diizeyleri

yeterli diizeyde saptanmustir (Tablo 5).

Tablo 3: Gruplarin Aylara Gore Ortalama 25 (OH) D Diizeyleri
Grup Say1 Ortalama Std. Deviation P degeri
Kontrol Grubu 45 35,1556 12,8257
Baslangig <0,001
Olgu Grubu 90 23,9222 13,18
Kontrol Grubu 45 35,6889 12,8573
6.ay <0.001
Olgu Grubu 90 23,5000 10,0630
Kontrol Grubu 45 35,7778 14,4661
12.ay <0.001
Olgu Grubu 90 22,7000 11,7564
. Kontrol Grubu 45 35,5407 10,4200
Ugiiniin Ortalamas1 <0.001
Olgu Grubu 90 23,3741 10,7127

Kontrol grubunun Vit-D diizeyleri ii¢ donemde de yeterli
diizeyde ve diger gruplara gore de daha yiiksek seviyede
saptanmustir. Diger ti¢ grubun Vit-D diizeyi arasinda an-

lamli fark saptanmamustir (Tablo 6).

Tablo 6: Aylara gore grup i¢i 25 (OH) D diizeylerinin
karsilagtirmasi ve p degerleri

bazal 6. ay 12. ay

p degeri p degeri p degeri
1. grup - 2. grup 0.051 0.002 0.003
1. grup - 3. grup <0.001 <0.001 <0.001
1. grup - 4. grup <0.001 <0.001 <0.001
2. grup - 3. grup 0.003 0.023 0.058
2. grup - 4. grup 0.051 0.354 0.137
3. grup - 4. grup 0.387 0.244 0.727
TARTISMA ve SONUC

Kronik karaciger hastaliginda vitamin D eksikligi preve-
lans1 %64-92 arasinda bildirilmistir. Prevelansinin olduk-
¢a yiiksek olmasinin yaninda hastalik siddetiyle negatif
yonde iliskili bulunmugtur. Onceleri sadece kolestatik eti-
yolojideki karaciger hastaliginda diisiik oldugu diisiiniil-
mekteydi, ancak sonrasinda kronik karaciger hastaliginda
vitamin D eksikliginin tiim etiyolojilerde sik oldugu anla-

silmugtir .

Tim bu bilgiler 15181nda halen kesin olmayan veri ise,
kronik karaciger hastalarinda Vit-D tedaviye ilave edildi-
gi zaman tedavi basarisina nasil bir katki saglayacagidir.
Gerek bizim, gerekse 6nceki ¢alismalarda belirtildigi gibi
Vit-D nin sentez basamaklarinda karaciger 6nemli bir yer
tutar. Karaciger, Vit-D sentezinde ¢ok 6nemli bir organdir;
25-hidroksilasyon burada meydana gelir ve Vit-D bagla-

yan protein bityiik oranda burada sentezlenir .

Vit-D eksikligi kronik karaciger hastalig1 olanlar arasin-
da yaygindir. Bir ¢alismada, diisiik Vit-D durumu, kronik
karaciger yetmezligi olan hastalarda karaciger dekompan-
sasyonu ve mortalitenin belirleyicisi olarak bulunmustur.
Yeni bir ¢alisma, Vit-D hepatik stellat hiicrelerinde tip I
kollajen olusumunu 6nledigini bulmustur. Bu nedenle
Vit-D eksikliginin diizeltilmesi karaciger fibrozisini engel-

lemek i¢in potansiyel bir hedef olabilir®.

Literatiir tarandiginda Vit-D ve kronik hepatit iliskisi ko-
nusundaki ¢aligmalarin bitytik bir kisminin KHC hastalar:
ile yapildig1 goriilmiistir. KHB ve Vit-D iliskisi konusun-
da az sayida yapilmis ¢aligmalarin birinde kronik hepatit

B hastalarinin siddetli Vit-D eksikligiyle kars1 karsiya ol-
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duklar: belirtilmistir'®. Bir bagka ifadeyle kronik karaciger
hastaliklarinda gelisen Vit-D eksikliginin biitiin bu olaylar
i¢in neden mi yoksa sonu¢ mu oldugu tam belli degildir.
Plazma 25(OH)D diizeyleri 10 ug /I'nin (25 nmol/l) altinda
ise nitelikli olarak eksik ve 30pg/I'nin (75nmol/l) altinda
ise nitelikli olarak yetersiz ya da suboptimal oldugu konu-

sunda goris birligi vardir'”.

Viral yiik ile Vit-D iligkisine bakilan bir ¢aliymada, KHB
hastalarinda HBV DNA (log10 IU/ml) dugiik 25(OH)D
serum diizeylerinin gii¢lii bir belirleyicisi olarak bulun-
mus, ortalama 25(OH)D serum konsantrasyonlart HBV
DNA <2,000 IU/ml; 17ng/ml, >2,000 IU/ml; 11ng/ml ola-
rak tespit edilmistir'®. Bizim ¢alismamizda KHB'li hasta-
larin grup ici Vit-D diizeyleri karsilastirildiginda anlamli
bir fark saptanmamustir. Bu durumda bizim ¢alismamizda
diisiik Vit-D diizeyinin yiiksek viral yiik ile iliskili olmadi-
g1 sonucuna varllmistir (Tablo 6). Ancak hasta sayimizin
az olmasi, hastalarimizin 3 dénemde Vit-D diizeylerine
bakilmis olmasi ve bazi hastalarin viral yiikii yiiksek ancak
HBeAg pozitif kronik enfeksiyon fazda olmalar1 sebebiyle

bu sonuca varilmus olabilir.

Ulu ve ark.” yaptig1 bir ¢alismada 90 KHB hastas1 ve 76
kontrol grubunun Vit-D diizeyleri karsilastirilmis ve kont-
rol grubunun Vit-D diizeyleri sirasiyla 11,7+6,6 ng/ml ile
16,2+8,7 ng/ml olarak saptanmistir. Olgu kontrol diizeni
ile tasarlanmis olan bu ¢aligmada Vit-D diizeyleri KHB'li
hastalarda daha diigitk bulunmustur. Kadin erkek arasinda
Vit-D diizeyi agisindan anlamli bir fark saptanmamuigtir.
Viral yiik ile diisiik Vit-D diizeyi arasinda da bir korelas-
yon saptanmamustir. Bizim ¢aligmamiz da benzer bir ge-
kilde olgu kontrol diizeni ile yapilmis olup olgu grubunun
Vit-D diizeyi 23,37+10,71 pg/l, kontrol grubunun Vit-D
diizeyi ise 35,54+10,42 pg/l olarak saptanmistir. KHB'li
hastalarin Vit-D dizeyleri yetersiz diizeyde olup kontrol
grubuna gore daha diisiik seviyede tespit edilmistir (Tablo
5). Ulu ve ark. ¢calismasindaki gibi bizim de ¢alismamizda
kadin ve erkek arasinda Vit-D diizeyi a¢isindan anlamli

bir fark saptanmamuis olup (p:0,428) (Tablo 2), viral yiik ile

diisiik Vit-D diizeyi arasinda korelasyon saptanmamuistir
(Tablo 6).

Bizim ¢alismamizdakine benzer sekilde KHB'li hastalarda
kontrol grubuna gore daha diisiik Vit-D diizeyi saptanan
¢aligmalardan birinde 128 naif KHB hastasi ve 128 kontrol
grubunun Vit-D diizeyi analiz edilmistir. KHB hastalarin-
da 25 (OH) D3 diizeyi kontrol grubuna gore daha diisiik
diizeyde tespit edilmigtir®.

Yine iilkemizde yapilan bir ¢aligmada 35 KHB ‘li hasta
(Grup 1), 30 dogal bagisikli birey (2.Grup), 30 saglikli ye-
tigskinin (3. grup) Vit-D diizeyleri karsilastirilmistir. Grup
I'deki hastalarn 25(OH)D diizeyleri diger gruptakilere
gore daha diisitk diizeyde saptanmustir (Grup 1: 12,1+7,13
ng/ml, Grup 2: 7,65+4,19 ng/ml ve Grup 3: 14,17+9,18 ng/
ml) (p<0.001)*.

Misirda 2015 yilinda yapilan prospektif bir ¢alismada
96 HBeAg negatif KHB hastast ve 25 kontrol grubunun
Vit-D diizeyi analiz edilmistir. KHB hastalar: inaktif evre
ve kronik hepatit evresi olmak tizere iki gruba ayrilmis
olup kontrol grubu ile Vit-D diizeyleri karsilagtiriimistir.
Calisma sonucunda KHB hastalarinda Vit-D diizeyi daha
diisiik saptanmis olup D vitamini diizeyleri HBV DNA dii-
zeyleri ile giiglii bir negatif korelasyona sahip bulunmus-

tur?,

Plazma Vit-D diizeyleri mevsimsel degisim gostermekte-
dir. Ancak bizim ¢aligmamizda hastalarin Vit-D diizeyle-
ri tek seferlik olgiilmeyip bazal, 6. ay ve 12. ayda da takip
edildigi i¢in boyle bir mevsimsel degisiklige yer vermedik.

Sonug¢ olarak KHB hastalarinda Vit-D diizeyi yetersiz
olabilmektedir. Bu hastalar Vit-D eksikligi ve takviye ge-
rekliligi agisindan degerlendirilmelidir. Hangisinin sebep
hangisinin sonug oldugu, antiviral tedaviye vitamin eklen-
mesinin ne derecede faydali olacagi konusunda daha kap-
samli caligmalara ihtiyag¢ vardir. Diisitk Vit-D diizeyinin

yuksek viral yiik ile iligkili olup olmadigini saptamak icin
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¢ok sayida hastada prospektif ¢caligmalar yapilmalidir. Ya-
pilacak bu ¢aligmalar dogrultusunda Vit-D replasmaninin

KHBdeki yeri daha iyi anlagilacaktur.
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Abstract

Background ~ COVID -19 placed a tremendous and unforeseen burden on the health system worldwide. In addition to the general surgery practice, the approach to emergency surgery cases, and patients’” admissions
to the hospitals were also seriously affected by this unexpected consequence. Here in we aim to pay attention to the notable decrease in cases requiring urgent surgical intervention in our city and to try to
explain this upshot.

Materials and  In this multicenter retrospective study, emergency general surgical interventions performed in the 3rd and 2nd stage private and public hospitals, before the pandemic (January 2020- February 2020), and
Methods  acute phase of the pandemic (Mid-March 2020 - Mid-May 2020) in Sakarya province were compared.

Results  The distribution of patients before pandemic by gender was 53.1% in male patients, 46.9% in female patients, while 61.6% in male, and 38.4% in female patients during the pandemic respectively. The mean
age of patients was 54.72+3.65 before pandemic and 38.54:+2.32 during the pandemic, and there was a statistically significant difference in terms of the age distribution of patients undergoing emergency
surgery (p<0.05). During the two months before the pandemic, a total of 290 emergency surgeries were performed, while in the acute pandemic period, 164 emergency operations were performed in the
same time interval. There was a statistically significant decrease in the number of patients undergoing emergency surgery during the pandemic period compared to non-pandemic (p= 0.012).

Conclusion  Although the causes for the decrease in cases requiring emergency surgery may be partially defined. However, the disease groups whose alteration reasons cannot be explained at the moment may need
further detailed strategic preparation in order not to encounter undesired results in the future.

Keywords ~ COVID-19, Pandemic, Surgery, Emergency Surgery

Ozet

Amag  COVID -19 diinya capinda saghik sistemi iizerinde muazzam ve ingoriilemeyen bir yiik olusturdu. Elektif genel cerrahi uygulamalarina ek olarak, acil cerrahi vakalarina yaklagim ve hastalarin hastanelere kabulleri de bu beklen-
medik sonugtan ciddi sekilde etkilenmigtir. Burada, sehrimizde acil cerrahi miidahale gerektiren olgularda kayda deger azalmaya dikkati cekmeyi ve bu durumu agiklamaya calismayt amagliyoruz.

Materyal ve
;/Ietad Bu gok merkezli retrospektif ¢alismada, Sakarya ilinde, pandemi oncesi (Ocak 2020- $ubat 2020) ve pandeminin akut fazt (Mart 2020 Ortasi- Mayts 2020 Ortast) donemlerinde yapilan acil cerrahi ameliyatlar karsilastirilmigtir.
Bulgular  Pandemi oncesi hastalarin cinsiyete gore dagilimi erkek hastalarda %53.1, kadin hastalarda %46.9, pandemi sirasinda erkeklerde % 61.6 ve kadin hastalarda %38.4 idi. Hastalarin ortalama yas: pandemi oncesi 54.72 + 3.65 ve
pandemi sirasinda 38.54 + 2.32 idi ve acil cerrahi geciren hastalarmn yas dagilimi agisindan istatistiksel olarak anlamli fark vards (p <0,05). Pandemi oncesi iki ay boyunca, toplam 290 acil ameliyat yapilirken, akut pandemik

dénemde, ayni zaman araliginda 164 acil operasyon gerceklestirildi. Pandemik dinemde acil cerrahi gegiren hasta sayisinda pandemik olmayan déneme gore istatistiksel olarak anlamh bir azalma vard: (p = 0.012).

Sonug  Acil cerrahi islem gerektiren durumlarda azalmanin nedenleri kismen tanimlanabilir. Bununla birlikte, degisiklik nedenleri su anda agiklanamayan hastalik gruplarida, gelecekte istenmeyen sonuglar ile karsilasmamak icin
daha ayrintils stratejik hazirliga ihtiyag olabilir.

Anahtar

) COVID-19, Pandemi, Cerrahi, Acil cerrahi
Kelimeler

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




J Biotechnol and Strategic Health Res. 2021;5(1):65-70
MANTOGLU et al., Covid-19 and Emergency Surgery

INTRODUCTION
When COVID 19 was first described,"? we were unable to
foresee the serious health problems it would create. In our
country, rapid action was taken against the virus, and vari-
ous necessary measures and arrangements were provided.
As a result of the seriousness and rapid progression of the
pandemic, healthcare administrators have concentrated
their health resources on this issue in terms of humans
and medication. Changes in general surgical practice were
inevitably adopted quickly. Some centers postponed ele-
ctive surgery procedures and only performed surgery for
exceptional cancer cases, which could have been disadvan-
tageous to patients. Emergency surgical cases have been
carried out during the pandemic according to the guide-
lines of the national surgical associations as well as many
leading international communities.>® This study aimed
to ascertain the diversity and variation in the number of
emergency surgery procedures performed during the pan-
demic in hospitals in our city during the acute phase of the

pandemic.

MATERIAL and METHODS
In this multicenter retrospective study, the acute phase pe-
riod of the pandemic in our country (Mid-March 2020-
mid-May 2020) and the non-pandemic 2-month period
(January 2020-February 2020) were the dates of the study.
Emergency surgical procedures performed during the two
periods at third (Sakarya University Educating and Re-
search Hospital) and second level public (Yenikent State
Hospital) and private (Ada Tip Hospital, MEDAR Hospi-
tal, Beyhekim Hospital) health institutions in Sakarya Pro-
vince were included in this study. The distributions of age
and gender, as well as the type and number of emergency
procedures performed in the general surgery clinics of our
city during the two periods, were evaluated. The urgent
surgeries were collected under eight main headings. The-
se titles are described in detail in Table 2. The statistical
analysis was performed using SPSS version 25 (SPSS Inc.,
Chicago, IL, USA). Numerical variables are presented as

mean + standard deviation. Categorical variables are pre-

sented as counts and percentages. The Shapiro-Wilk test
was used to determine whether the variables were normal-
ly distributed. The Wilcoxon signed-rank test was used for
nonparametric dependent samples. Student’s t-test was
used to compare independent parametric groups. A p-va-
lue <0.05 was considered significant. Ethics committee
approval was obtained from the Sakarya University Ethics
Committee and the Ministry of Health, General Directo-

rate of Health Services.

RESULTS

The distribution of patients before the pandemic by gender
was 53.1% male and 46.9% female; it was 61.6% male and
38.4% female during the pandemic. The mean age of the
patients undergoing emergency surgery was 54.72 * 3.65
years before the pandemic and 38.54 + 2.32 years during
the pandemic (p <0.05). A total of 114,473 patients were
admitted to the emergency departments of all branches
before the pandemic, and 46,006 were admitted during the
pandemic period. During the 2 months before the pan-
demic, 290 emergency surgeries were performed, while
during the acute pandemic period, 164 emergency opera-
tions were performed during the same time interval (p =
0.012) (Table 1). Surgery during the pre-pandemic period
was performed mostly for acute appendicitis (44.48%) fol-
lowed by other operations (15.51%), strangulated hernia
(10.35%), acute cholecystitis (9.66%), tumor ileus (7.25%),
non-tumor ileus (5.51%), perforation (4.82%), and trau-
ma-related (2.42%) surgeries (Figure 1). Acute appendici-
tis (57.32%) was the most common reason for a surgical
procedure during the acute phase of the pandemic, fol-
lowed by other operations (11.58%), acute cholecystitis
(11.54%), non-tumor ileus (6.7%), strangulated hernia
(4.87%), tumor ileus (3.67%), perforations (3.1%), and tra-
uma-related surgeries (1.22%) (Figure 2).
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Table 1- Change rates and the count of cases before and after

pandemic
Cases Before During Rate of
Pandemic | Pandemic | change
Acute Appendicitis 129 94 -27%
Acute Cholecystitis 28 19 -32%
Strangulated Hernia 30 8 -73%
Trauma 7 2 -71%
Tumor Ileus 21 6 -71%
Non-Tumor Ileus 16 11 -31%
Perforation 14 5 -64%
Other 45 19 -58%
Sum 290 164 -43%

Significance: p=0.01

During Pandemic

12%
3%
a%
1%
5% w 57%
11%

= Acute Appendicitis
Trauma

= Perforation

Figure 1: Percentage distribution of cases during pandemic

= Acute Cholecystitis = Strangulated Hernia

= Tumor lleus = Non-Tumor lleus

m Other

= Acute Appendicitis

Trauma

m Perforation

Before Pandemic

10%

= Acute Cholecystitis = Strangulated Hernia

= Tumor lleus = Non-Tumor lleus

= Other

Figure 2: Percentage distribution of cases before pandemic

Table 2- Detailed list of surgical interventions

Before Pandemic During Pandemic
n percent n percent
Appendicitis Laparoscopic (119), Open (10) 44.48% Laparoscopic (34), Open (60) 57.32%
Cholecystitis Laparoscopic (27), Open (1) 9.66% Laparoscopic (17), Open (2) 11.54%
. Umbilical (7), Incisional (8), o e . . o
Hernia Inguinal (13), TAPP (2). 10.35% Umbilical (1), Incisional (0), Inguinal (7), TAPP (0 4.87%
Gunshot (1), Sharp (2), Blunt o Gunshot (0),Sharp (1),Blunt o
Trauma (splenectomy (3), Diaphragm injury (1) ) 2.42% (splenectomy (1), Diaphragm injury (0)) 1.22%
Right Colon (11), Left Colon (4), o Right Colon (2), Left Colon (3) o
Tumor Tleus Rectosigmoid (6) 7:25% Rectosigmoid (1) 3.67%
Non-Tumor Ileus Brid (4), Bezoar (8), Volvulus (4) 5.51% Brid (9), Bezoar (1), Volvulus (1) 6.7%
. Gastric (peptic ulcer lap.(7) open (2)), o Gastric (peptic ulcer open (2)), o
Perforation Small intestine (3),Colon (diverticular) (2) 4.82% Small intestine, (0) Colon (diverticular) (1) 3.1%
Mesenteric ischemia (8), Giant goiter (1) Mesenteric ischemia (0) Giant goiter (0)
Other Fournier gangrene (3) Perianal abscess (24) 15.51% Fournier gangrene (3), Perianal abscess (15), 11.58%
Pyloric stenosis (2) Diagnostic laparoscopy (7) Pyloric stenosis (0), Diagnostic laparoscopy (0)
Sum 290 100% 164 100%

TAPP: Trans-Abdominal Pre-Peritoneal

Lap: laparoscopy
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DISCUSSION
The COVID 19 outbreak is an unprecedented health prob-
lem, and healthcare systems did not initially realize the lar-
ge number of resources needed for this unexpected situa-
tion. Medical staff and equipment were promptly focused
on the rapid spread of the epidemic and the necessity for
hospitalization. Several centers in our country suspended
elective surgical procedures, as did the rest of the world.
Priority was given to patients who required cancer surgery
and surgeries that could not be postponed. Covid-19 has
also had critical effects on surgery in this province. Our
hospital and all of its employees were commissioned for
the pandemic, as it is the only third-level health facility in
our city. Emergency surgical cases are normally carried out
at second-level private and public hospitals and all defer-
rable elective cases were postponed. Outflow from the pro-

vince was prohibited by the Ministry of Health.

Emergency surgical procedures were commenced un-
der extreme conditions and with differences in approa-
ch. Emergency surgical interventions were performed on
COVID-19 patients, with all precautions undertaken ac-
cording to the guidelines.” The number of admissions to
emergency departments decreased as did the number of
cases requiring emergency surgery.'”"! We have experien-
ced a significant decrease in the number of admissions to
the emergency department during the pandemic (Table 1).
The reasons include the curfew restriction recommended
by the Ministry of Health and the fact that patients would
rather not visit the hospital for complaints to avoid infec-

tion with the virus.

Cases requiring urgent surgical intervention were general-
ly reduced.'»"* Although both national and international
centers have addressed this issue, no study has explained
the reason. There was a marked reduction in all emergen-
cy surgery indications in our city. While there may be a
rational explanation for the decrease in some diseases due
to the pandemic, it does not explain the decrease in ot-

her surgical cases. The decrease in the numbers of acute

appendicitis and acute cholecystitis cases may have been
affected by the change in dietary habits caused by the ban
on leaving home. Similarly, as non-operative manage-
ment'*" of such cases may be possible, medical follow-up
may be favored by physicians during the acute phase of
the pandemic. Similarly, social isolation and a lack of mo-
bility are among the factors for a reduction in the number
of incarcerated hernia and trauma cases (vehicle, inside or
outside injuries, gunshot wounds, cutting, and penetrating
mechanism injuries). However, Valderrama et al. reported
an increase in the number of strangulated inguinal hernia
cases during the pandemic.” The limitations and changes
in life habits mentioned above may have caused a decrease
in the incidence rates of non-tumor ileus. Nevertheless, it
does not explain the dramatic decrease in the frequency of
incidence of tumor-related intestinal obstructions and me-
senteric ischemia following a few restrictions on social life.
Some hypotheses can be proposed. These disease groups
may have been infected with COVID 19, and their under-
lying and progressive diseases may have exacerbated CO-
VID 19. Therefore, they may have been lost without being
diagnosed with an underlying pathology. Furthermore,
patients may have been unable to present at a hospital, so
they attempted to solve their medical problems, and unde-
sired outcomes may have been encountered. Nevertheless,
the decrease in the number of cases requiring emergency

surgery was statistically significant.

One of the limitations of our study is that of evaluating
data from a single city. More detailed epidemiological stu-
dies should be carried out to investigate the reasons for
the decrease in the number of patients. However, our study
will be an important resource for similar studies to be car-

ried out in the future.

CONCLUSION
The COVID 19 pandemic has affected all health systems in
unexpected and unpredictable ways. As a result of a decre-
ased number of cases, noted above, it may be that an inc-

reased number of acute and complex abdominal problems
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may present to emergency services soon. Therefore, we
think that we should be well organized for the diagnosis
and treatment of emergency general surgery cases in the
second and perhaps the third wave of the pandemic. We
believe that the studies to be carried out worldwide regar-

ding this issue will have benefits.
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Abstract

Introduction  To show that USG, which is used in routine pregnancy examination, can be useful in the diagnosis of pelvic girdle pain.
and objective

Materials and  In our study, the interpubic distance width was measured with USG in 287 patients who had routine pregnancy control in addition to their normal examinations. Necessary
Methods  clinical tests were performed by orthopedics and traumatology specialist in order to clarify the diagnosis of pelvic girdle pain. The results were noted and IBM SPSS Statistics 20
program was used for evaluations and p <0.05 was accepted as the statistical significance limit.

Results it was observed that the width of the interpubic distance increased in patients with pelvic girdle pain, and the interpubic distance did not exceed 10 mm in patients without
pelvic girdle pain.

Conclusion  In our study, a significant relationship was found between pelvic girdle pain and interpubic distance widening. We believe that it is useful to measure the interpubic distance with
USG in the diagnosis of pelvic girdle pain.

Keywords  pregnancy, pelvic pain, low back pain, ultrasonography

Ozet

Ama¢  Rutin gebe muayenesinde kullamlan USG nin pelvik halka agris: tanisinda fayda saglayabilecegini gostermektir.

Materyal ve  Calismamizda rutin gebelik kontrolii yapilan 287 hastanin normal muayenelerine ek olarak USG ile interpubik mesafe genigligi dlgiildii. Pelvik halka agrisi tanist netlestirilmesi agisindan Ortopedi
Metod  ve Travmatoloji Uzmani tarafindan gerekli Klinik testleri yapildi. Sonuglar not edildi ve degerlendirmelerde IBM SPSS Statistics 20 programi kullamilds ve istatistiksel anlamhilik st olarak
p<0,05 kabul edildi.

Bulgular  Pelvik halka agrist bulunan hastalarda interpubik mesafe genigliginin arttigy, pelvik halka agris: olmayan hastalarda interpubik mesafenin 10mm iizerine ¢tkmadigy gozlendi.

Sonug  Calismamizda pelvik halka agrist ile interpubik mesafe genislemesi arasinda anlaml iligki saptanmus olup; pelvik halka agrisi tamsinda usg ile interpubik mesafe olciimii yararl oldugu
kanaatindeyiz.

Anahtar

Kelimeler gebelik, pelvik agri, bel agrisi, ultrasonografi
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INTRODUCTION
During pregnancy, which is a normal physiological pro-
cess, the musculoskeletal system is affected as well as all
systems of the body. Therefore, pain that can be seen du-
ring pregnancy and can sometimes be permanent after
birth occurs, and it may affect the patient’s quality of life

and daily activities"?.

Low back pain and pelvic area pain are the most common
musculoskeletal disorders during pregnancy. In some stu-
dies, it has been stated that it can be seen up to 80% during
pregnancy®. Although low back pain and pelvic girdle pain
during pregnancy are usually intertwined situations, they

should be distinguished from each other.

Pelvic girdle means that symphyseal joint, sacroiliac jo-
int, iliac bone and sacrum.Pelvic girdle pain is defined as
the pain that can spread to the thighs and buttocks; felt
in all pelvic bones, including sacroiliac joint, gluteal folds
and especially the posterior iliac crest*. This terminology
proposed for pelvic musculoskeletal pain exclude gyneco-
logical and/or urological disorders. It causes restrictions in
activities such as standing, walking and sitting. It has been
reported that its incidence in pregnant women is up to
20%?*. It occurs during pregnancy can continue after birth.
Among the etiology of pelvic girdle pain; hormonal, bi-
omechanical, traumatic, genetic and degenerative factors

can play a role*®.

Pelvic girdle pain is a condition that is generally ignored
and not treated by clinicians and can cause permanent
postpartum problems’. It has been shown that identifica-
tion and treatment in early pregnancy is beneficial and re-
duces workforce loss®. Pelvic girdle pain should generally
be done with a multidisciplinary team. Treatment of pelvic
girdle pain should usually be done with a multidisciplinary
team. The treatment protocol should include activity mo-
dification, prevention of acute exacerbations, orthoses for

pelvic and lumbar support, exercise, and physiotherapy’.

Since the pregnant, fetus and pregnancy should be protec-
ted, imaging methods can be used limitedly in the diagno-
sis of pelvic girdle pain as in other diseases in pregnancy.
Anterior posterior radiography of the pelvis helps to reveal
symphyseal dissociation and degeneration and cortical ir-
regularities, but it is not recommended because of the ef-
fect of ionizing radiation on the fetus. MR imaging can be
recommended during pregnancy to identify bone marrow
and soft tissue changes. Ultrasonography can be used to

detect the disease and to follow its progression®.

In our study, in patients diagnosed with pelvic girdle pain,
the interpubic distance relationship was evaluated with
USG, and it was shown how routine ultrasonography can
help in the diagnosis of Pelvic Girdle Pain during pregnan-
cy follow-up.

MATERIAL and METHOD
The study was approved by the Lokman Hekim University
Ethics Committee (2020/063-2020059) on 21/08/2020 and
it was carried out in accordance with the Helsinki Declara-
tion of Principles. 287 patients who applied to Gynecology
and Obstetrics Clinic for routine pregnancy follow-up
were included in the study. All patients included in the
study accepted by signing the informed consent form. The
patients included in the study were between 6-40 weeks
of gestation and their ages between 18-39 years. Patients
with previous pelvic or lumbar trauma or surgery were

excluded.

Routine USG was performed by the obstetrician for each
patient included in the study, and then interpubic distan-
ces were measured with the same USG device. Interpubic
distance width was measured from the upper corners of
the symphyseal joint as described by Bjorklund et al."® (Fi-
gure 1,2). Gravity-parity, age, gestational week and inter-
pubic distance measurements of the patients were noted.
Patients with low back and hip pain were referred to an
Orthopedics and Traumatology specialist in order to dis-

tinguish it from pelvic girdle pain.
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The patients were evaluated by an Orthopedics and Trau-
matology specialist. The diagnosis of pelvic girdle pain was
clarified with the clinical tests described by Albert et al."!
and pain was accepted as positive. The diagnosis of pelvic
girdle pain was made in the patients whose posterior pel-
vic provocation pain test that has high specificity, Patrick’s

Fabere test, palpation of the pubic symphysis, Trendelen-

burg test and Mennell’s test were positive.

Figure 1. 32 weeks pregnant woman without pelvic pain; the

interpubic distance was measured as 7mm.

D« 00wy

Figure 2. 29 weeks pregnant woman with pelvic pain; the

interpubic distance was measured as 11.1mm.

Statistical Analysis

Mean Standard Deviation, Median, Minimum, Maximum

values were given in descriptive statistics for continuous
data, and number and percentage values were given for
discrete data. Kolmogorov-Smirnov test was used to exa-

mine the conformity of the data to normal distribution.

Mann Whitney U test was used to compare the pain status

with continuous data.

Spearman Correlation coefficient was used to examine the

relationships between continuous data.

Chi-square test was used for group comparisons (cross

tables) of nominal variables.

IBM SPSS Statistics 20 program was used for evaluations
and p <0.05 was accepted as the statistical significance li-

mit.

RESULTS

The ages of 287 pregnant women included in the study
ranged from 18 to 40 years of age and the average age was
found as 26.13 + 5.02. The median gestational week of
the pregnant women (Median) was 26 (6-40) weeks and
the median gestational number was 2 (1-4). The mean in-
terpubic distance of all pregnant women included in the
study was 6.49 + 1.95 (Table 1).

Table 1. Pregnant women's descriptive statistics of measurements
of the gestational week, number of pregnancies, age and interpu-
bic distance

Mean+SD Median (Min-Max)
Age 26.13£5.02 26 (18-39)
Gestational week 24.28+9.88 26 (6-40)
Number of preg: 1.63+0.72 2(1-4)
nancies
Interpubic distance 6.49+1.95 6.1(3-12.7)




J Biotechnol and Strategic Health Res. 2021;5(1):71-77
TERZI, KAYA, Interpubic Distance In Pelvik Pain

Pelvic girdle pain was detected in 18.5% of the pregnant
women included in the study (Table 2).

Table 2. Pelvic girdle pain distributions of pregnant women
N %

Pelvic girdle pain

NO 234 81.5

YES 53 18.5

There was no difference between the age values of preg-
nant women with and without pelvic girdle pain (p> 0.05).
The median gestational week of those without pelvic girdle
pain was 24 (6-40), and 28 (8-38) of those with pain. The-
re was a difference between the gestational weeks of the
patients with and without pain (p <0.05). The gestational
weeks of those with pain were significantly higher than

those without pain.

There was no difference between the number of pregnan-

cies with and without pelvic girdle pain (p> 0.05).

The mean interpubic distance was found to be 5.80 + 1.23
in those without pelvic girdle pain, and 9.53 + 1.63 in preg-
nant women with pain. There was a difference between the
Interpubic distance values of those with and without pain
(p <0.001). Interpubic distance values of those with pain
were significantly greater than those without pain (Table
3).

There was a difference between the rates of interpubic dis-

tance values of being <6 mm, 6-10 mm and >10 mm in

pregnant women with and without pain (p <0.001).

Interpubic distance in 44.7% of the pregnant women inc-
luded in the study was less than 6 mm, in 44.6% of them
was between 6-10 mm and in 7.7% of them was over 10
mm (Table 4).

The rates of interpubic distance values being over 10 mm
in pregnant women with pain were significantly higher
than those without pain, and the rates being below 6 mm

were significantly lower (Table 5).

There was no correlation between interpubic distance

(mm) values and age and pregnancy numbers (p>0.05).

A positive correlation was found between the Interpubic
distance values of the pregnant women and the weeks of
gestation (r = 0.427 p <0.001). As the week of gestation
increases, the Interpubic distance values also increase
(Table 6).

Table 3. Comparison of pregnant women with pelvic girdle pain and without pelvic girdle pain
NO (n=234) YES (n=53)

Pelvic Girdle Pain Median Median p

Mean.=S.D (Min-Max) Mean.=S.D (Min-Max)
Age 26.16+5.17 26 (18-39) 26.00+4.34 26 (19-37) 0.952
Gestational Week 23.62+10.05 24 (6-40) 27.15+£8.82 28 (8-38) 0.027
Number of Preg- 1.65+0.72 2(1-4) 1.53+0.67 1(1-4) 0270
nancies
Interpubic distance 5.80+1.23 5.8 (3-12.7) 9.53+1.63 9.7 (5.4-12.6) <0.001
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Table 4. Distribution of the rates of interpubicdistance values
being <6 mm, 6-10 mm and >10 in pregnant women

n %
Interpubic distance
<6 mm 137 44.7
6-10 mm 128 44.6
>10 mm 22 7.7

Table 5. Comparison of the rates of interpubic distance values of
<6 mm, 6-10 mm and >10 in pregnant women with and without
pelvic girdle pain

Pelvic Girdle Pain NO (n=234) | YES (n=53)
Interpubik distance N % n % P
<6 mm 136 | 58.1 1 1.9

6-10 mm 96 41 32 60.4 <0.001
>10 mm 2 0.9 20 37.7

Table 6. Relationship between Interpubic distance values of preg-
nant women and gestational week, number of pregnancies and
age values (correlation)

Interpubic distance (mm)
R P
Age -0.037 0.531
Gestational week 0.427 0.000
Number of pregnancies -0.057 0.338

DISCUSSION
Pelvic girdle pain is a musculoskeletal disease in preg-
nancy. Analgesics, physiotherapy, pelvic support orthosis,
acupuncture can be used in its treatment. Clinical tests are
mostly used in the diagnosis phase. Because, imaging met-
hods cannot be used sufficiently for the continuation of

healthy pregnancy and protection of fetus health.

In our study, we investigated how effective the USG, which
is used routinely in pregnancy follow-up, can be used in
the definition of pelvic girdle pain. Therefore, we aimed
to detect patients with pelvic girdle pain and having en-
largement of the interpubic distance on USG imaging. In
patients applying for pregnancy control, after routine exa-
minations, interpubic distance was measured with USG,

pain complaints were questioned, and the diagnosis of pel-

vic girdle pain was clarified by an Orthopedics and Trau-

matology specialist.

Among the mechanisms of occurrence of pelvic girdle
pain, relaxation in the pelvic joints caused by the relaxin
hormone secreted during pregnancy is shown as the
main reason in most studies>”’. We thought that in pa-
tients with pelvic girdle pain, the interpubic distance due
to relaxation in the symphyseal joint can be measured as
wider. Previously, Bjorklund et al.'* have found that pelvic
girdle pain and symphyseal distension were significantly
associated in their study in 2000. In their study conducted
in 2001, Schollner et al.”” has determined the mean inter-
pubic distance as 4mm in non-pregnant patients, 6.3mm
in pregnant women without symphyseal pain and 9.5mm
and more in pregnant women with symptomatic symphy-

seal pain.

In our study, interpubic distance was measured by ultra-
sound in all patients who applied for routine pregnancy
follow-up, and the diagnosis of pelvic girdle pain in pa-
tients who described pain was clarified by clinical tests.
18.5% of the patients included in the study had pelvic
girdle pain. When the literature was searched, it was ob-
served that this rate was in line with the mean and this
shows that the selected clinical tests are appropriate. The
interpubic distance was less than 6mm in only 1.9% of pa-
tients with pelvic girdle pain. The interpubic distance was
greater than 10 mm in only 0.9% of the patients without
pain. In our study, we did not find a significant relations-
hip between the number of pregnancies and the interpubic
distance. We found that as the week of gestation increased,
the interpubic distance also increased. Therefore, we think
that the width of more than 10 mm in patients without
pain is due to the advanced gestational week. This thought
is also supported by the study conducted by Bahlmann et
al.’®in 1993, since they detect of 3mm physiological en-
largement in the interpubic distance during normal preg-
nancy. The interpubic distance measurement was above 10

mm in 37.7% of the patients with pelvic girdle pain. The
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interpubic distance was between 6-10mm in 60.4% of pa-
tients with pelvic girdle pain. The fact that the number of
cases in our study is high by looking at the studies on pel-
vic girdle pain and symphyseal joint enlargement makes it
worthwhile. In addition, the evaluation of each of the USG
measurements and clinical tests by the same practitioners
to all patients provided standardization. However, we be-
lieve that when evaluating the symphyseal joint in pelvic
girdle pain, in addition to the width of the interpubic joint
distance, the evaluation by elastography in order to detect

joint degeneration will contribute.

It was observed that patients with pelvic girdle pain had a
significant widening in interpubic distance measurements.
We observed a regression in complaints in patients with
pelvic girdle pain when conservative treatment such as
pelvic belt was applied. Therefore, we believe that measu-
ring interpubic distance with ultrasound is useful in the

diagnosis of pelvic girdle pain.

In our study, the relationship between pelvic girdle pain
and increased interpubic distance width in ultrasound me-
asurement was found to be significant. Thus, we believe
that measuring interpubic distance with USG accompa-
nied by clinical tests will help in the diagnosis of pelvic
girdle pain. Clarification of the diagnosis of pelvic girdle
pain will enable more accurate treatment selection for the
patient and will prevent a decrease in workforce and qua-

lity of life.
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Ozet
Amag  COVID-19 pandemisi nedeniyle global diizeyde pek ok merkezde bébrek nakli operasyonlar: ya durdurulmus yada secilmis hasta gruplarinda yapilmak iizere kisitlamaya gidilmistir. Bébrek nakil siireci,
cerrahisi ve postoperatif do d 1 immiinosii tedavisi ile birlikte degerlendirildiginde karmagik ve yakin takip gerektiren bir uygulamadir. Galismanizin amaci; pandemi siirecinde
yaptigimiz nakil operasyonlarini, hastalarin operasyon oncesi hazirlik, operasyon sonrasi takip siireglerini ve uyguladiginz tedavi yaklagimlarini sunmaktir.
Yontem  Pandemi stiresi nakil merkezimizd klestirilen bébrek t 1 P lar1 retrospektif olarak degerlendirildi. Alici ve vericilerin demografik 6zellikleri, greft fonksiyon testleri,
COVID-19 PCR sonuglari, HLA uyumlari, sicak-soguk iskemi siireleri ve nakil sonrasi goriilen komplik lar1 kaydedildi. Indiiksi tedavisi olarak hastalar antitimusit globiilin (ATG) uygulanan
Grup 1 ve Basiliksimab uygulananlar Grup 2 olmak iizere iki gruba ayrildi. Gruplar preoperatif ve postoperatif 1. Giin 7. Giin ve 1. Ay serum kreatinin diizeyleri, ATG kiimiilatif diizeyi, HLA uyumlar1
agilaridan degerlendirildi.
Bulgular ~ Merkezimizde Mart 2020 Kasim 2020 tarihleri arasinda 22 bobrek nakli operasyonu gergeklestirildi. 21 hastaya canl vericili bobrek nakli uygulandi. Hastalarin 7’si kadin 147t erkekti. Hastalarin ortalama
yasi 41,95+15,11 yil ve viicut kitle indeksi 26,37+5,04 kg/m2 idi. indiiksiyon tedavisi olarak hastalarin 7sine ATG, 13%ine basiliksimab uygulandi. Tam uyum olan bir hastaya indiiksiyon tedavisi
di. Erken dénemde akut rejeksiyon veya herhangi bir nedenle greft disfonksiyonu agisindan istatistiksel olarak iki grup arasinda anlamli fark yoktu (p>0.05). Ameliyat sonrast 6 aylik dénem
igerisinde 3 hastada COVID-19 enfeksiyonu gelisti.
Sonug  Pandemi doneminde bulas sikliginin azaldigi dnemlerde yakin takip ve siki izolasyon tedbirleri altinda deneyimli merkezlerde bobrek nakli operasyonlar diisiik yogunlukta yapilabilir.
Anahtar  Bobrek nakli, kronik bobrek yetmezligi, laparoskopik donor nefrektomi, COVID-19, indiiksiyon tedavisi
Kelimeler
Ozet

Objective  Due to the COVID-19 pandemic, renal transplantation operations were either stopped or restricted to be performed in selected patient groups in many centers globally. When evaluated together with the kidney transplantation

process surgery and immunosuppression therapy applied in the postoperative period, it is a complex procedure, and requires close follow-up. The purpose of our study; to present the renal le ion operations that p ed

during the pandemic process, the pre-operative preparation of the patients, the post-operative follow-up processes, and applied treatment approaches.

Method  Renal transplantation operations which are performed in our transplant center during the pandemic were evaluated retrospectively. The demographic characteristics of the recipients and donors, graft function tests, COVID-19 PCR
results, HLA matches, hot-cold ischemia times and post-transplantation complications were recorded. As induction therapy, the patients were divided into two groups as Group 1 with antithymuside globulin (ATG), and Group 2

with Basiliximab. The groups were evaluated in terms of preoperative and postoperative day 1, day 7, and st month serum creatinine levels, ATG cumulative level and HLA compatibility.

Results  Twenty-two kidney transplantations were performed in our center between March 2020 and November 2020. Living donor kidney transplantation was performed in 21 patients. There were 7 female and 14 were male patients.
The mean age of the patients was 41.95 + 15.11 years and the body mass index was 26.37 + 5.04 kg / m2. As induction therapy, ATG was applied to 7 patients and basiliximab to 13 patients. Induction therapy was not applied to
one patient with full compliance. There was no statistically significant difference between the two groups in terms of early acute rejection or graft dysfunction for any reason (p> 0.05). COVID-19 infection developed in 3 patients
within a 6-month postoperative period.

Conclusion  During the pandemic period when the frequency of transmission is decreasing kidney transplantation operations can be performed at low intensity in experienced centers under close follow-up and strict isolation measures during

periods

Keywords  Kidney transplantation, chronic renal disease, laparoscopic donor nephrectomy, COVID-19, induction therapy
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INTRODUCTION
Bobrek nakli (BN), son dénem bobrek hastaligi durumun-
da secilebilecek en iyi renal replasman tedavi yontemidir
ve bagarili bir BN, hastanin sag kalimi ve yasam kalitesini
onemli ol¢iide arttirmaktadir’. Ancak bu hastalar 6mir
boyu immunsupresif ila¢ kullanmakta ve enfeksiyonlara
kars1 daha duyarlt hale gelmektedir. Immunsiipresyon ola-
rak, bobrek alicilarina nakil sirasinda indiiksiyon tedavisi
(antitimosit globiilin (ATG), basiliksimab veya alemtuzu-
mab) ve ardindan prednizon, kalsinorin inhibitorii (takro-
limus veya siklosporin) veya mTOR inhibitéri (sirolimus
veya everolimus) ve antimetabolitten (mikofenolat mofetil,
azatioprin) olusan bir idame immiinosupresif tedavi uygu-
lanir?. Uzun siireli immiinosupresyon, artmis enfeksiyon
komplikasyonlar: riski ile iligkilidir ve transplant alicilar:
ozellikle solunumsal RNA viriislerinden kaynaklanan en-

feksiyonlara daha duyarhdir.®

Solunumsal RNA viriisii olan koronaviriis, 2019 yilinin
sonunda Cin’'in Wuhan kentinde ciddi akut solunum yet-
mezligi yapan salgina neden oldu®. Hizla ilerleyen salgin
11 Mart 2020'de Diinya Saglik Orgiitii tarafindan pandemi
olarak kabul edildi*. Hastaligin yaygin semptomlar: ara-
sinda ates yiliksekligi, 6kstiriik, nefes darligi ve miyalji yer
alirken halsizlik, bas agrisi, koku ve tat duyu kaybi, ishal
ve bag donmesi gibi semptomlarda bildirilmistir®. Enfek-
siyon, siklikla semptomatik hastalar tarafindan oksiirme
ve hapsirma sirasinda tretilen biiyiik damlaciklar yoluy-
la bulasryordu, ancak semptomsuz kisilerden veya semp-
tomlarin baglamasindan 6nce de bulag gorilebiliyordu®.
Hastaliga bagli 6liim oranlarinin ileri yas, erkek cinsiyeti,
kardiyovaskiiler hastaliklar, diyabet, kronik akciger has-
taliklari, hipertansiyon ve kanser gibi komorbid durum-
lar varhiginda ¢ok daha yiikseldigi bildirilmistir’. Benzer
sekilde bobrek alicilarinda da genel populasyona gore
daha yiiksek 6liim orani oldugu bildirildi®. Ulkemizde ilk
pandemi vakalar1 mart ayinda goriilmeye baslandi. Nisan
ay1 itibari ile iilke genelinde saglik sistemi ile ilgi olarak
planli operasyonlar durduruldu ve bazi hastaneler COVID
hastalarina bakmak tizere yeniden dizayn edildi. Hastali-

gin kontrol altina alinmasiyla birlikte haziran ay1 sonunda
pandemiye karsi koruyucu 6nlemler alinarak elektif cer-
rahi operasyonlar ile birlikte bobrek nakil operasyonlar:
da basladi. Hasta sayilarinin artmaya baslamasiyla birlikte

kasim ayinda nakil operasyonlar tekrar durduruldu.

Bu ¢alismanin amaci, pandemi siirecinde yapilan bobrek
nakil operasyonlarini, hastalarin operasyon 6ncesi hazir-
lik, operasyon sonrast takip siireglerini ve uygulanan teda-

vi protokollerini sunmaktir.

MATERYAL ve METOD
Sakarya Universitesi Egitim ve Arastirma Hastanesi Bb-
rek Nakil Merkezinde COVID-19 pandemisi déneminde
Mart 2020- Eyliil 2020 tarihleri arasinda yapilan bobrek
nakli operasyonlar1 retrospektif olarak degerlendirildi.
Caligmanin etik onami Sakarya Universitesi Etik kurulun-
dan alinmigtir (Tarih: 15/12/2020, karar no:641). Merke-
zimizde, bu siire icerisinde ozellikle preemtif hastalarin
nakil operasyonlarna o6ncelik verildi ve siki izolasyon
tedbirleri alinarak biri kadavradan nakil olmak tizere 22
bobrek nakli operasyonu gergeklestirildi. Tiim hastalar na-
kil 6ncesi bébrek nakil konseyinde degerlendirildi. Nakil
planlanmadan 6nce alic1 ve verici stipheli temas yontinden
sorgulandi. Hastalara nakil siireci anlatildi ve pandemi ne-
deniyle izolasyon kurallarina uymalar: gerektigi sdylendi.
Hasta onamlari, pandemi ile ilgili riskler de belirtilerek
alindi. Planlanan nakilden bir hafta 6nce alici, verici ve
refakatciye PCR testi yapildi. PCR testinin negatif gelmesi
tizerine alici, verici hastanede, refakatci ise evinde izolas-
yona tabi tutuldu. Ameliyattan bir giin 6nce kontrol PCR
testinin negatif olmasiyla birlikte nakil operasyonu gergek-
lestirildi. Hastalar1 tedavi eden hastane personeli de izo-

lasyon kurallarina dikkat ederek tedavileri gergeklestirdi.

Tiim verici ameliyatlar1 laparoskopik olarak gerceklestiril-
di. Bobrek iliak alana retroperitoneal olarak yerlestirildi.
Renal arter ile eksternal iliak arter arasinda ve renal ven ile
eksternal iliak ven arasinda ug-yan anastomozlar yapildi.

Ureter anastromozu mesaneye (lich-Gregoir iireteroneo-
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sistostomi) yapildi.

Bobrek alicilarina nakil sirasinda indiiksiyon tedavisi ve
ardindan prednizon, kalsinorin inhibitéri ve antimetabo-
litten olusan bir idame immiinosupresif tedavi uygulandi.
Hasta bazli olmakla beraber alic1 ve verici arasinda 3 ve
daha az HLA uyumsuzlugu oldugunda basiliksimab (akti-
ve T lenfosit yiizeyindeki interlokin 2 reseptor blokortit) 0.
ve 4. giin 20 mg intravendz olarak uygulandi. 3 veya daha
fazla HLA uyumsuzlugu oldugunda ATG intravenéz ola-
rak uygulandi. Tiim hastalara antibiyotik profilaksisi i¢in
operasyondan bir saat 6nce 1 gr flk sefazolin sodyum int-
ravendz olarak uygulandi. Bobrek alici ve vericilerin tiim
demografik 6zellikleri ve laboratuvar verileri kaydedildi.
Hastalarin diyaliz siireleri, primer hastaligi ve komorbid
hastalik varligi, akut donem cerrahi ve klinik komplikas-
yonlari, hastaneye yatis siireleri, greft fonksiyonlari, kii-
miilotif ATG dozu, anastomoz yapilan renal arter ve ven

sayisl, sicak iskemi ve soguk iskemi siireleri kaydedildi.

istatistiksel degerlendirme

Caligmanin istatistiksel analizinde SPSS 26 paket prog-
rami kullanilarak sosyo demografik ve klinik verilerin ve
tanimlayici istatistiklerin siklig1 say1, dagilim ve ytizdeler
olarak hesaplandi. Vaka ve kontrol grubu arasindaki ista-
tistiksel anlamliligin tespitinde normal dagilim gosteren
stirekli degiskenler bagimsiz 6rneklem t testi ile, normal
dagilim gostermeyen degiskenler Mann Witney U testiyle
ile karsilastirilmistir. %95 (p<0.05) anlamlilik diizeyi ola-
rak kabul edilmistir.

SONUCLAR
Merkezimizde biri kadavra nakil olmak {izere 22 hastaya
bobrek nakli yapildi. Hastalarin ortalama yas1 42,81+15,35
yil idi. Hastalarin %68,2’s1 erkek, %31,8’ti kadin idi. Bobrek
yetmezliginin primer nedeni ve hastalarin diyaliz durumu
tablo-1 de verilmistir. Hastalarimizin hi¢biri daha 6nce
COVID-19 tanist almamigti ve nakil sonrasi 1 aylik siire
icerisinde hi¢bir hastamizda COVID-19 enfeksiyonu ge-
lismedi. Komorbidite olarak 9 (% 40,9) hastamizda hiper-

tansiyon, 5 (%22,7) hastamizda diyabet vardi. 5 (%22,7)

hastaya ¢ift renal arter anastomozu yapildi.

Tablo-1: Nakil yapilan hastalarin demografik 6zellikleri, diyaliz
durumu ve primer hastalik oranlar:
Ozellik Sonug
Yas (y1l)* 42,81+15,35
Cinsiyet Erkek (n,%) 15 (%68,2)
Kadin (n,%) 7 (%31,8)
Diyaliz durumu Preemtif (n,%) 16 (%72,7)
Hemodiyaliz (n,%) 6 (%27,3)
Diyaliz siiresi (ay)** 6 (6-120)
Primer Hastalik Diyabetes mellitus (n,%) 5(%22,7)
Hipertansiyon (n,%) 8 (%36,4)
Glomerulonefrit (n,%) 2 (%9,1)
Vur (n,%) 2 (%9,1)
Polikistik ]?zl::);e)k Hastahigt 2 (%9,1)
Tas (n,%) 1 (%4,5)
Idiyopatik (n,%) 2 (%9,1)
Nakil sekli Kadavra (n,%) 1 (%4.5)
Canli (n,%) 21 (%95,5)
* Ortalama +Standart sapma
** Median (min., max.)

21 (%95,5) hastamiza canli vericili bobrek nakli yapildi.
Verici ameliyatlari laparoskopik olarak yapildi. Hastalarin
demografik verileri, sicak iskemi ve soguk iskemi siireleri,

diyaliz alan ve preemtif hasta sayilari tablo-2 de verilmistir.

Bir hastamizda tam uyum oldugu i¢in indiiksiyon tedavisi
uygulanmadi. Indiiksiyon tedavisi olarak hastalarin im-
miinolojik risklerine gore basiliksimab veya ATG uygulan-
di. Canli donér nakil yapilan 20 hastanin HLA uyumu, kii-
millatif ATG dozu, nakil 6ncesi ve sonrasi serum kreatinin

degerleri tablo-3 de verilmistir.

Bir hastamizda tacrolimusa bagli rabdomiyoliz gelismesi
tizerine idame tedavi olarak mTOR inhibitoriine gegildi.
Bu hasta 38 yasinda erkek hasta idi ve postoperatif tiiincii
ayda COVID-19 enfeksiyonuna yakalandi. Bébrek alicist
olan 41 yaginda ve 56 yasinda iki hastamizda ve bobrek
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Tablo-2: Canli donér nakillerde alic1 ve vericilerin cinsiyete gére dagilim ozellikleri

Kadin(mean+SD) | Erkek(mean+SD) Toplam P
Say1 (n) 8 13 21
Bébrek | Yas (yi)* 44,0+13,12 44,85+12,75 44,52+412,57 | 0,885
Verici VKI (kg/m2)* 28,37+5,94 27,8+3,7 28,01+4,54 0,784
Nakil sonrast ilk 6 ayda covid-19 yakalanan hasta sayist 0 1 1
Say1 7 14 21
Yas (yil)* 45,71+£14,27 40,07+15,78 41,95+15,11 0,436
Vki (kg/m2)* 27,43+6,47 25,85+4,35 26,37+5,04 0,513
ffzrek Preemtif/diyaliz (n) 512 11/3 16/5 0,717
Sicak iskemi siiresi (saniye)* 179,14+54,87 153,0+40,26 161,71+46,0 0,228
Soguk iskemi siiresi (dakika)* 71,71+13,35 75,71+13,80 74,38+13,46 0,535
Nakil sonrasi ilk 6 ayda covid-19 yakalanan hasta sayist 0 3 3
*Ortalama +Standart sapma, Mann Witney U
Tablo-3: Canli dondr nakillerde indiiksiyon tedavisinin karsilastiriimasi
ATG Basiliksimab p
CINSIYET(E/K) (n) 6/1 716 0,136
ATG Kumiilatif Doz (mg)* 400(400-700) -
HLA-uyumu * (missmatch) 3(3-6) 3(0-5) 0,028
HLA-uyumu* (Haplotip) 1(0-1) 1(0-2) 0,049
Nakil 6ncesi serum kreatinin (mg/dl)** 7,24+1,69 6,23+1,77 0,258
Nakil sonrast 7. giin serum kreatinin (mg/dl) ** 1,30+0.72 1,25+0.38 0,833
Nakil sonrasi 1. Ay serum kreatinin(mg/dl) ** 1,33+0.40 1,20+0,31 0,428
Nakil sonras1 3. ay serum kreatinin (mg/dl) ** 1,26+0,31 1,25+0,29 0,870
Nakil sonrasi ilk 6 ayda covid-19 yakalanan hasta sayisi 2 1

ATG (antitimosit globulin) * Median (min-max)

** Ortalama +Standart sapma  Mann Witney U

vericisi olan 67 yaginda bir hastamizda COVID-19 enfek-
siyonu gelisti. COVID-19 enfeksiyonu gelisen bobrek ali-
cilarinda uygulanan immunstipresif tedavide ilaglarin doz
azaltilmasina gidildi. Higbir hastamizda immunsiipresif
ilaglarda uygulanan doz azaltimina bagl klinik olarak goz-

lemlenen akut rejeksiyon olusmadi.

Nakil ekibimizden bir nefrolog, iki cerrah, 3 ameliyatha-
ne hemsiresi ve 2 anestezist pandeminin ikinci pik yaptig
kasim ayindan sonra korona viriis hastaligina yakalandi ve

14 gunliik istirahatten sonra ¢alismaya basladilar.

TARTISMA

Caligmamiz, pandemi sirasinda uygun hasta populasyo-

nunda canlidan boébrek nakli operasyonlarinin 6zel 6n-
lemler esliginde giivenle yapilabilecegini gosterdi. Has-
talarin hi¢birinde operasyon 6ncesi ve operasyon sonrasi
ilk otuz giinliik siire icerisinde COVID-19 ile ilgili sorun
yasanmadi. Nakil giivenligini saglamak i¢cin COVID-19
yayilma alanlarinda verici ve alic1 taramasi gereklidir. Mart
2020’nin sonlarinda, ABDdeki bir¢ok nakil merkezi canli
donor bobrek naklini tamamen askiya aldigini ve kadavra
bobrek nakli i¢in kisitlamalar uyguladigini bildirdi®. Ben-
zer sekilde Pandemi sirasinda bobrek nakli alicilar: igin
artan risk nedeniyle istisnai durumlar disinda nakil prog-
ramlarinin ertelenmesi tavsiye edilmistir’. Biz de merke-
zimizdeki nakil ameliyatlarini, COVID-19 enfekte hasta

sayisinda belirgin azalmanin oldugu Haziran 2020 sonuna
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kadar durdurma karari aldik. Nakil operasyonlar: basladi-
ginda hastalar titizlikle degerlendirildi ve hastalara yapilan
PCR testi yanlis negatiflik ihtimali nedeniyle operasyon-
dan bir giin 6nce tekrar edildi'. Torax BT semptomatik

hastalara onerildigi i¢in ¢ektirilmedi'®.

Pandemi nedeniyle kadaverik ve canli nakil programi ak-
sayinca tiremik hastalar diyaliz programina devam etmek
zorunda kalmaktadir. COVID-19 salgini, etkili antiviral
ilaglar ve agilar gelistirilinceye kadar kiiresel halk saglig1 ve
transplantasyon programlarini tehdit etmeye devam ede-
cektir. Bu durum tiremik hastalarda morbidite ve mortalite

oranlarin artmasina neden olacaktir.

Solid organ nakil merkezlerindeki nakil aktivitesi azaltma
gerekgeeleri risk toleransina, yerel COVID-19 aktivitesinin
derecesine ve tibbi kaynak kapasitesine dayanmalidir®.
Genel olarak, DSO tarafindan tanimlanan algoritmalarina
gore, onlem almarak nakil islemleri yapilabilir. Bununla
birlikte, toplumda bulasmanin (¢ok sayida izlenemeyen
vaka) arttig1 bolgelerde, hastalar ve saglik hizmetleri ara-
sinda artan enfeksiyon riski olmasi ve asemptomatik bi-
reyleri belirlenememesi nedeniyle nakil icin gegici kade-

meli bir askiya alma 6nerilmektedir'.

Koronaviriis enfeksiyonunun neden oldugu asir1 sitokin
salinimi, ARDS veya ekstrapulmoner ¢oklu organ yetmez-
ligine yol agarak enfeksiyonun alevlenmesinden sorumlu-
dur ve bu mortalitede 6nemli bir faktor olarak goriiliir'.
Ayrica COVID-19 hastalarinin yiiksek bir lenfopeni pre-
valansina sahip oldugu gosterilmistir'. Nakilli hastalarda
verilen immiinsiipresif tedavinin, agir1 stokin saliniminin
etkilerini azaltabilecegi boylece morbidite ve mortalitenin
diigebilecegi ileri siirtlmistiir'”'®. Ancak bobrek alicila-
rinda mortalite oranlarinin normal popiilasyona goére ¢cok
daha yiiksek oldugu gériilmiis ve bunun temel sebebi ola-
rak immunsiipresyona bagli lenfopeni sorumlu tutuldugu
gibi" bu hastalarda siklikla birlikte goriilen diyabet, hiper-
tansiyon ve kardiyovaskiiler hastaliklar gibi komorbidite-

ler de sorumlu tutulmustur?**'. Hastalarimizin higbirinde

immiinsiipresiyona bagli lenfopeni gelismedi fakat bazi
hastalarimizda tansiyon ve seker hastalig1 gibi ek hastalik-

lar vardu.

Bobrek alicilarin indiiksiyon tedavisinde ATG ve basi-
liksimab yaygin olarak kullanilmaktadir?. Basiliksimab,
IL-2’nin aracilik ettigi T hiicre proliferasyonunu ve akti-
vasyonunu etkili bir sekilde inhibe edebilen interlokin-2
reseptorii (IL2R) i¢cin monoklonal bir antikordur. ATG, T
hiicrelerinde ¢ok sayida yiizey antijenini hedefleyerek T
hiicrelerinin daha etkili titketilmesine ve NK hiicreleri ve
B hiicreleri tizerinde ek etkilere izin verir®. Bobrek nak-
li hastalarinda akut rejeksiyon gelismesi agisindan diisiik
doz ATG ile indiiksiyonun, basiliksimabdan daha iyi bir
secenek olabilecegi belirtilmis*, ancak farkli bir ¢alismada
iki grup arasinda akut rejeksiyon ataklarin 6nleme agisin-
dan bir farklilik olmadig: bildirilmistir®. Merkezimizde
pandemi stiresince diigitk immunolojik riskli hastalarda
indiiksiyon tedavisi olarak basiliksimab kullanilmistir.
Pandemi dncesinde bu hastalara diisitk doz ATG tedavisi
uygulamaktaydik. Kisa siireli sonuglarimizda her iki grup

arasinda anlaml fark yoktur.

Hem COVID-19 hakkinda farkindaligi yaymak igin ¢evri-
mici egitim hem de ¢evrimigi takip, solid organ transplant
hastalarinda enfeksiyon riskini en aza indirebilir. Calig-
mamizda, genel popiilasyonla karsilastirildiginda, bobrek
nakilli hastalarda COVID-19 enfeksiyon riski daha yiiksek
bulunmadi. Bu hastalarda kullanilan farkli immiinstipresif
yaklasimlar firsat¢1 enfeksiyon ve akut rejeksiyon ataklar
bakimindan herhangi bir risk olusturmamus.

Caligmanin kisitlayici yani kisa siireli ve kiigiik ¢apli olma-
sidir. Ayrica ¢alismamiz sadece diisiik immiinolojik riske

sahip hasta grubu iceriyordu.

SONUC
Nakil olan hastalar, pandemi déneminde temizlik ve izo-
lasyon kurallarina daha fazla dikkat ediyor olabilmesine
ragmen enfeksiyonun yayilma hizi ve mortalitesi gz 6nii-

ne alindiginda, iyi sonuglarina ragmen nakil operasyonla-
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rinin belli zamanlarda durdurulmasi gerekli olabilir. Genel
olarak, canlidan bobrek nakli COVID-19’un olumsuz etki-
sinden korumak i¢in ¢ok daha fazla ¢aligmaya ve spesifik

klinik kilavuzlara ihtiyag¢ vardr.
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Abstract

Keywords

Comamonas testosteroni is a gram-negative, non-glucose fermenting, oxidase positive, motile bacillus. It is accepted as a low-
virulent microorganism and rarely causes infections in humans. Survival at low nutrient conditions, ability to acquire resistance
genes and already found virulence factors make C. testosteroni a potential candidate to be a dangerous infectious agent, especially
in patients with predisposing factors. We report a rare case of a bacteriemia due to a rarely isolated microorganism, C. testosteroni,
in a male adult patient.

Comamonas testosteroni; Bacteremia, Antibacterial Drug Resistance

Ozet

Anahtar
Kelimeler

C. testosteroni gram negatif, glikozu fermente etmeyen, oksidaz pozitif, hareketli bir basildir. Diisiik viriilansh bir mikroorganizma olarak
kabul edilir ve insanlarda nadiren enfeksiyona neden olur. Zorlu besin kosullarinda hayatta kalma, direng genlerini edinme yetenegi ve ierdigi
viriilans faktorleri, C. testosteroni’yi, ozellikle predispozan faktorleri olan hastalarda, tehlikeli bir enfeksiyoz ajani olmak igin, potansiyel bir
aday yapar. Bu raporda, bir erkek eriskin hastada, C. testosteroni'nin neden oldugu bakteriyemi olgusunu sunuyoruz.

Comamonas testosteroni; Bakteriyemi, Antibakteriyel flag Direnci
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INTRODUCTION
Comamonas testosteroni is a gram-negative, non-glucose
fermenting, oxidase positive, motile bacillus. It is com-
monly isolated from environmental sources such as soil,
plants and water sources, but it is not a member of normal
human flora . It produces pink pigmented colonies and
can easily grow on routine agar media. It was formerly cal-
led as Pseudomonas testestoroni then it was regrouped into
the Comamonadaceae after molecular homology studies.
C. testosteroni gets its name because it can use testosterone,
4-hydroxybenzoate, acetate and lactate as a carbon source.
It is one of the four members of Comamonas genus toget-

her with C. terrigena, C. denitrifican and C. nitrativorans

2,3

The first case of C. testosteroni was presented early as early
in 1975 * It was not accepted as a human pathogen until
the 18 different cases of infection were presented back in
1987 °. Various clinical presentations such as peritonitis,
bacteriemia, endocarditis, meningitis and pneumonia due
to C. testosteroni are reported from different parts of the

world &7:8°,

We report a case of bacteriemia in a male adult patient to

draw attention to a rarely isolated microorganism.

CASE REPORT
A 51-year-old adult male patient was admitted to the neph-
rology clinic due to acute renal failure and hypercalcemia.
He had no previous history of any disease or drug use. He
was suffering chronic back pain for about four months and
he had significant weight loss which was 14 kilograms in
two months. Vital signs were stable and recorded as fol-
lows; temperature 37.2 °C, heart rate 89/min and arterial
blood pressure 114/67 mm-Hg, serum calcium 15.7 mg/
ml, urea 68 mg/100ml, creatinine 1.81 mg/dL, white blood
cell count 22400/ml, hemoglobin 11.3 gr/dl, erythrocyte
sedimentation rate 65/hr, C-reactive protein 152 mg/L,
glucose 353 mg/dl detected as laboratory findings. While

the patient was being treated for hypercalcemia and acu-

te renal failure, he transferred to internal medicine clinic
for further evaluation and testing for probable malignan-
cy. During follow-up, the contrast-enhanced computed
tomography revealed solitary tumor at the lungs and pet-
scan revealed metastatic tumor at the left iliac bone and
malignant lymphadenopathies at the right supraclavicular
station together with the primary focus being at the upper
region of the right lung. Then the patient was diagnosed as
lung cancer. On the 8th day of follow-up, the patient had
no urine output. Urinary catheterization was unsuccessful
and he received transurethral catheterization. The next day
the patient developed fewer 39.2°C and deteriorated. Urine
and blood samples were collected. Urine culture had no
microbiological growth. But both blood culture samples
yielded C. testosteroni. After consulting patient to the infe-
ctious disease clinic, levofloxacin 500 mg/day was ordered
as antimicrobial treatment. The treatment was ended at
the 7th day of the treatment due to clinical improvement.
As the metabolic and biochemical serum parameters were
stabilized and renal functions were recovered on the 18th
day of the admittance, the patient was discharged with the

recommendations regarding his malignancy.

Bacteriological Methods
C. testosteroni was isolated from two blood samples. Af-
ter the positive signal was received from the blood cultu-
re automatized system (BacT/Alert 3DTM, bioMérieux,
Durham, NC, USA), the Gram stain of the blood culture
specimens revealed Gram-negative bacilli. Typical pink
pigmented colonies were observed on the 5% sheep blo-
od agar plates after 24 hours incubation at 37°C(Figure).
Gram stain from the colonies on agar plates revealed Gram
negative bacilli which were mostly in pairs. Catalase reac-
tion was negative and oxidase reaction was positive. On
wet slides, the bacteria were motile. VITEK MS® (bioMé-
rieux, Marcy I'Etoile, France) was used for identification
of the isolates and VITEK 2° system (bioMérieux, Marcy
IEtoile, France) was used for antimicrobial susceptibility
testing. Both of the isolates were identified as C. testoste-

roni. They were susceptible to piperacillin, ticarcillin/cla-
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vulanate, gentamicin, amikacin, imipenem, meropenem
ciprofloxacin and levofloxacin according to the EUCAST

criteria '°.

DISCUSSION and CONCLUSION
Most of the infection cases due to C. testosteroni are cases
of bacteriemia and intra-abdominal infections. Most of
the intra-abdominal infections are related to perforation
of gastrointestinal system such as acute perforated appen-
dix or other anatomic disturbances in the gastrointestinal
tract. Some researchers suggest that bacterial translocation
from gastrointestinal system may have an important role
for Comomonas infections ®'. Most of cases infections
due to C. testosteroni are community-acquired infections.
However, it can survive in hospital settings, since it can
survive in very low nutrient conditions. It is reported that
it can be isolated from wet surfaces, humidifiers, respira-
tory devices and intravenous catheters™'?. Impaired im-
mune system, chronic liver disease, renal diseases, diabe-
tes and senility are listed as risk factors for C. festosteroni
infections °. The isolate, which caused the presented case
here, is probably of nosocomial origin and undiagnosed
malignancy, impaired immune system and urinary inter-
vention are the predisposing factors for bacteriemia due to

this rare microorganism.

C. testosteroni is accepted as a low-virulent microorganism
and rarely causes infections in humans. But Liu et al. repor-
ted that the bacilli still have at least 24 different virulence
factors. These factors are related to adherence, anti—-pha-
gocytosis, invasion, and secretion system and surely have
functions in pathogenicity of C. festosteroni®*. Most of the
presented cases in the literature were treated successful-
ly only a few were dead®®. This case was also treated suc-
cessfully with levofloxacin. The isolate was susceptible
to all antibiotics that were tested. In the literature, most
of the isolates are reported as susceptible to piperacillin,
piperacillin/tazobactam, trimethoprim/sulfametaxazole,
aminoglycosides, fluroquinolones and cephalosporins and

carbapenems’. Since C. festosteroni is susceptible to most

antimicrobials, antimicrobial treatment is usually effective
but there is an increasing concern about that it can gain
resistance to antimicrobial drugs. Moreover, Wang et al.
conducted a study that C. testosteroni can acquire a gene
containing blaNDM-1, in turn, it can hydrolyze carbape-

nems'.

It is very likely that most isolates of Comamonas spp. were
misidentified in the previous years and again it is very li-
kely that advances in diagnostic tools and devices (such as
automated systems and molecular methods) in microbio-
logy laboratories will enable identification of Comamonas
spp. more easily and accurately together with other rare

microorganisms'.

Survival at low nutrient conditions, ability to acquire resis-
tance genes and already found virulence factors make C.
testosteroni a potential candidate to be a dangerous infecti-
ous agent, especially in patients with predisposing factors.
Due to increased use of interventional procedures and cat-
heters, prolonged hospitalization periods, immunocom-
promised patients, it can be expected that isolation of this
bacilli will increase over the years. Microbiologist and ba-
cteriology laboratory workers should be aware of such rare
microorganisms and proper susceptibility testing should

be carried out for appropriate antimicrobial treatment.
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