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Haseki Tip BUlteni, genel tip alanlarini ilgilendiren tom konulardaki yazilart yayinlar. Dergide orijinal
makalelerin disinda derleme yazilan, orijinal olgu sunumlari, editore mektuplar, ve kongre/toplanti
duyurulan da yayinlanir.

Dergide yayinlanacak yazilarin segimine temel teskil eden hakem heyeti, dergide belirtilen
danismanlar ve gerekirse yurt ici/disi otérler arasindan segilir.

Yazllarda Tork Dil Kurumu'nun Torkge S6zI0gU ve Yazim Kilavuzu temel alinmalidir. Ingilizce yazilan
yazilar 6zellikle desteklenmektedir.

Editér veya yardimailari tarafindan, efik kurul onayi alinmasi zorunlulugu olan Klinik arastirmalarda
onay belgesi talep edilecektir. Yazilarin iceriginden ve kaynaklarin dogrulugundan yazarlar
sorumludur.

Yazarlar, génderdikleri calismanin baska bir dergide yayinlanmadigi ve/veya yayinlanmak Gzere
incelemede olmadigi konusunda garanti vermelidir. Daha 6nceki bilimsel toplantilarda 200
kelimeyi gegmeyen 6zet sunumlarinin yayinlari, durumu belirfilmek kosulu ile kabul edilebilir. Tom
otdrler bilimsel katki ve sorumluluklarini bildiren formu doldurarak yayina katilmalidirlar.

Tom yazilar, editér ve ilgili editor yardimeilan ile en az t¢ danisman hakem tarafindan incelenir.
Yazarlar, yayina kabul edilen yazilarda, metinde temel degisiklik yapmamak kayd ile editor ve
yardimcilarinin diizelime yapmalarini kabul etmis olmalidirlar.

Makalelerin formati ‘Uniform Requirements for Manuscripts Submitted to Biomedical Journals:
Writing and Editing for Biomedical Publication”  (htfp://wwwi.icmije.org) kurallarina  gore
duzenlenmelidir.

Anahtar kelimelerin Turkiye Bilim Terimleri (http://www.bilimterimleri.com)nden secilmelidir.

Dergi kaynaklarda kullanilirken Med Bull Haseki seklinde kisaltimalidir.

Haseki Tip Bulteni makale basvuru dcreti veya makale islem Ucreti uygulamamaktadir.

Genel Kurallar

Yozilar sadece online olarak kabul edilmekfedir. Yazarlarin makale gonderebilmesi icin web
sayfasina (http://hasekitip.dergisi.org) kayit olup sifre almalari gereklidir. Bu sistem on-line yazi
gonderilmesine ve degerlendirilmesine olanak tanimaktadir.

Makale génderimi yapilirken sorumlu yazarin ORCID (Open Researcher ve Contributor D)
numarasi belirtilmelidir. hitp://orcid.org adresinden tcretsiz olarak kayit olusturabilir.

Bu sistem ile toplanan makaleler ICMJE-www.icmije.org, Index Medicus (Medline/PubMed) ve
Ulakbim-Turk Tip Dizini kurallarina uygun olarak sisteme alinmakta ve arsivienmektedir. Yayina
kabul edilmeyen yazilar, sanatsal resimler hari¢ geriye yollanmaz. Dergide yayinlanmak Uzere
editére gonderilen yazilar A4 sayfasinin bir yizine 12 punto, ift aralikla, arial/times new roman
karakteri ve kenarlarda 2,5 cm bosluk birakilarak yazilmalidir. Kullanilan kisaltmalar yazi icerisinde
ilk gectikleri yerde, parantez icinde, agik olarak yazilmali, 6zel kisaltmalar yapilmamalidir. Yazi
icindeki 1-10 arasi sayisal veriler yaziyla (Her iki tedavi grubunda, ikinci gun ), 10 ve Ustt rakamla
belirtilmelidir. Ancak, yaninda tanimlayici bir takisi olan 1-10 arasi sayilar rakamla (1 yil) comle
basindaki rakamlar da (Onbes yasinda bir kiz hasta) yaziyla yazimalidir. Yazinin tomgnin 5000
kelimeden az olmasi gerekmektedir. llk sayfa hari¢ 1om yazilarin sag Ust késelerinde sayfa
numaralar bulunmalidir. Yazida, konunun anlasiimasinda gerekli olan sayida ve icerikte tablo ve
sekil bulunmalidir.

Baslik sayfasi, kaynaklar, sekiller ve tablolar ile ilgili kurallar bu dergide basilan tom yayin torleri
icin gecerlidir.

Hastalar mahremiyet hakkina sahiptirler. Belirleyici bilgiler, hasta isimleri ve fotograflar, bilimsel
olarak gerekli olmayan durumlarda ve hasta (ebeveyn veya koruyucu) tarafindan yayinlanmasina
yazili olarak bilgilendirilmis bir onay verimedigi surece yayinlanmamalidir.

Bu amagla, bilgilendirilmis onay, hastanin yayinlanacak belirli bir taslagr gérmesini gerektirir. Eger
gerekli degilse hastanin belirleyici detaylar yayinlanmayabilir. Tam bir gizliligi yakalamak oldukca
zordur ancak eger bir siphe varsa, bilgilendirilmis onay alinmalidir. Ornegin, hasta fotograflannda
g6z bélgesini maskelemek, yetersiz bir gizlilik saglanmasidir.

Haseki Tip Bultenine yayinlanmak amaciyla génderilen ve etik kurul onayi alinmasi zorunlulugu
olan deneysel, klinik ve ilag arastirmalari icin uluslararasi anlasmalara ve 2013'de gozden
gecirilmis Helsinki Bildirisine uygun efik kurul onay raporu gereklidir (http://www.wma.net/
en/30publications/10policies/b3/). Deneysel hayvan ¢alismalarinda ise “Guide for the care and
use of laboratory animals (hitps://oacu.oir.nih.gov/regulations-standards) dogrultusunda hayvan
haklarini koruduklarini belirtmeli ve kurumlarindan etik kurul onay raporu almalidirlar. Etik kurul
onay! (onay numarasi ile birlikte) ve “bilgilendirilmis génully olur formu” alindigi arastirmanin
“Yontemler” boluminde belirtiimelidir. Yazarlar, makaleleriyle ilgili ¢ikar cafismasi ve maddi
destekleri bildirmelidirler.

Orijinal Makaleler

1) Bashk Sayfas (Sayfa 1): Yazi basliginin, yazar(larin bilgilerinin, anahtar kelimelerin ve kisa
basliklarin yer aldig ilk sayfadir.

Turkce yazilarda, yazinin ingilizce baghg da mutlaka yer almalidir; yabanci dildeki yayinlarda ise
yazinin Torke basligr da bulunmalidir. Torkge ve Ingilizce anahtar sézcikler ve kisa baslik da baglk
sayfasinda yer almalidir.

Yazarlann isimleri, hangi kurumda calistklan ve agk adresleri belirtilmelidir. Yazismalarin
yapllacagl yazarin adresi de ayrica agk olarak belirfilmelidir. Yazarlarla ilefisimde 6ncelikle
e-posta adresi ve mobil telefon kullanilacagindan, yazismalarin yapilacagr yazara ait e-posta
adresi ve mobil telefon mutlaka belirtilmelidir. Buna ek olarak sabit telefon ve faks numaralan da
bildirilmelidir.

Calisma herhangi bir bilimsel toplantida énceden bildirilen kosullarda teblig edilmis ya da 6zeti
yayinlanmis ise bu sayfada konu ile ilgili agiklama yapiimalidir.

Yine bu sayfada, dergiye génderilen yazi ile ilgili herhangi bir kurulusun destegi saglanmissa
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belirtilmelidir.

2) Ozet (Sayfa 2): Ikinci sayfada yazinin Turkge ve ingilizce 6zetleri (her biri icin en fazla 200 s6zcok)
ile anahtar s6zcukler belirtilmelidir.

Ozet Bolimi: Amag, Yontemler, Bulgular, Sonug seklinde alf basliklarla dizenlenir. Derleme, olgu
sunumu ve egitim yazilarinda 6zet bolumu alt basliklara ayrimaz. Bunlarda 6zet bolimu, 200
kelimeyi gegmeyecek sekilde amaglar, bulgular ve sonug cimlelerini igermelidir.

Ozet bsluminde kaynaklar gésterimemelidir. Ozet bsluminde kisaltmalardan  momkin
oldugunca kaginimalidir. Yapilacak kisalfmalar metindekilerden bagimsiz olarak ele alinmalidir.
3) Metin (Ozetin uzunluguna gére Sayfa 3 veya 4’den baslayarak)

Genel Kurallar bolumine uyunuz.

Metinde Ana Basliklar Sunlardir: Giris, Yontemler, Bulgular, Tarfisma, Calismanin Kisithiiklart ve Sonug.
Giris b6lumU calismanin mantigi ve konunun gecmisi ile ilgili bilgiler icermelidir. Calismanin
sonuglan giris bolumunde tarfisiimamalidir.

Yontem bolumu ¢alismanin tekrar edilebilmesi igin yeterli ayrintilar icermelidir. Kullanilan istatistik
yéntemler agik olarak belirtiimelidir.

Bulgular blumi de ¢alismanin tekrar edilebilmesine yetecek ayrinfilar igermelidir.

Tartisma baliminde, elde edilen bulgularin dogru ve ayrnintili bir yorumu verilmelidir. Bu bélumde
kullanilacak literattrin, yazarlarin bulgular ile direkt iliskili olmasina dikkat edilmelidir.
Calismanin Kisitliliklan balominde calisma strecinde yapilamayanlar ile sinirlari ifade edilmelidir.
Sonu¢ boluminde calismadan elde edilen sonug, gelecek calismalara iliskin oneriler ile
vurgulanmalidir.

Tesekkur mumkun oldugunca kisa tutulmalidir. Calisma icin bir destek verilmisse bu bolimde s6z
edilmelidir. (Tesekkur yalnizca “Baslik Sayfasi” icerisinde gonderilmelidir.)

Mefinde fazla kisaltma kullanmaktan kaginimalidir. Tom kisaltilacak terimler metinde ilk gegtigi
yerde parantez icinde belirtilmelidir. Ozette ve mefinde yapilan kisaltmalar birbirinden bagimsiz
olarak ele alinmalidir. Ozet bsluminde kisalimast yapilan kelimeler, metinde ilk gectigi yerde tekrar
uzun sekilleri ile yazilip kisaltimalidirlar.

4) Kaynaklar: Kaynaklarin gercekliginden yazarlar sorumludur.

Kaynaklar mefinde gecis sirasina gére numaralandinimalidir. Kullanilan kaynaklar metinde
parantez icinde belirtilmelidir.

Kisisel gorusmeler, yayinlanmamis veriler ve hentiz yayinlanmamis calismalar bu bélumde degil,
mefin iginde su sekilde verilmelidir: (isim(ler), yayinlanmamis veri, 19..).

Kaynaklar listesi makale metninin sonunda ayri bir sayfaya yazilmalidir. Alfidan fazla yazarin yer
aldigi kaynaklarda 3. isimden sonraki yazarlar icin “et al” ("ve ark’) kisaltmasi kullaniimalidir. Dergi
isimlerinin kisaltmalar Index Medicus'taki stile uygun olarak yapilir. Tom referanslar Vancouver
sistemine gore asagidaki sekilde yazilmalidir.

a) Standart Makale: Infiso D, Santilli V, Grasso MG, Rossi R, Caruso |. Rehabilitation of walking with
electromyographic biofeedback in foot-drop after sfroke. Stroke 1994;25:1189-92.

b) Kitap: Getzen TE. Health economics: fundamentals of funds. New York: John Wiley & Sons; 1997.
) Kitap Bolumi: Porter RJ, Meldrum BS. Anfiepileptic drugs. In: Katzung BG, editor. Basic and
clinical pharmacology. 6th ed. Norwalk, CN: Applefon and Lange; 1995. p. 361-80.

Birden fazla editor varsa: edifors.

d) Toplanhda Sunulan Makale: Bengtsson S, Solheim BG. Enforcement of data protection,
privacy and security in medical informatics. In: Lun KC, Degoulet R Piemme TE, Reinhoff O, editors.
MEDINFO 92. Proceedings of the 7th World Congress on Medical Informatics; 1992 Sep 6-10;
Geneva, Switzerland. North-Holland; 1992. p. 1561-5.

¢) Elektronik Formatta Makale: Morse SS. Factors in the emergence of infectious disease. Emerg
Infect Dis [serial online] 1995 1(1:(24 screens). Available from:s URL:http://www/cdc/gov/ncidoc/
EID/eid.htm. Accessed December 25, 1999.

f) Tez: Kaplan SI. Post-hospital home health care: the elderly access and utilization (thesis). St. Louis
(MO): Washington Univ; 1995.

5) Tablolar-Grafikler-Sekiller-Resimler: Tum tablolar, grafikler veya sekiller ayn bir kagida
basimalidir. Her birine metinde gegis sirasina gére numara verilmeli ve kisa birer bashk
yazimalidir. Kullanilan kisaltmalar alt kisimda mutlaka agiklanmalidir. Ozellikle tablolar metni
agiklayict ve kolay anlasilir hale getirme amaci ile hazirlanmall ve metnin tekran olmamalidir.
Baska bir yayindan alinti yapilyorsa yazili baski izni birlikte yollanmalidir. Fotograflar parlak kagida
basiimalidir. Cizimler profesyonellerce yapilmal ve gri renkler kullanilmamalidir.

Ozel Boliimler

1) Derlemeler: Derginin ilgi alanina giren tdm derlemeler editorlerce degerlendirilir; editorler ayrica
konusunda uzman ve deneyimli otoritelerden dergi icin derleme talebinde bulunabilir.

2) Olgu Sunumlan: Nadir gérulen ve dnemli klinik deneyimler sunulmalidir. Giris, olgu ve tarisma
bolumlerini icerir.

3) Editore Mektuplar: Bu dergide yayinlanmis makaleler hakkinda yapilan degerlendirme
yazilandir. Editér génderilmis mektuplara yanit isteyebilir. Metnin bolumleri yoktur.

Yazisma

Tom yazismalar dergi edit6rldguntn asagida bulunan posta veya e-posta adresine yapilabilir.
Haseki Tip Bulteni Edit6rlugu

S.B. Haseki Egitim ve Arastirma Hastanesi Nefroloji Klinigi

Adnan Adivar Caddesi 34906 Haseki-Aksaray-Istanbul-Turkiye

Tel.: +90 212 529 44 00/1133

Faks: +90 212 530 84 23

internet Sayfasi: www.hasekidergisi.com

E-posta: hasekidergisi@gmail.com




Haseki Tip Bulteni

The Medical Bulletin of Haseki
nto A

The Medical Bulletin of Haseki publishes papers on all aspects of general medicine. In addition to
original arficles, review articles, original case reports, lefters fo the editor and announcements of
congress and meetings are also published. The scientific board guiding the selection of the papers to
be published in the journal consists of elected experts of the journal and if necessary, is selected from
national and international authorities.

Turkish language Institution dictionary and orthography guide should be taken as a basis for the literary
language. Papers written in English language are particularly supported and encouraged.

Ethical commitiee approval may be requested by the Editor or Associate Editors for clinical research studies.
Authors are responsible for the contents of the manuscripts and for the accuracy of the references.

The authors should guarantee that the manuscripts have not been previously published and/or are
under consideration for publication elsewhere. Only those data presented at scientific meetings in
form of abstract which do not exceed 200 words may be accepted for consideration, however, the
date, name and place of the meefing in which the paper was presented should be stated. The signed
statement of scientific contributions and responsibilities of all authors, and statement on the absence of
conflict of inferests are required. All manuscripts are reviewed by the editor, related associate editor and
at least three experts/referees. The authors of the accepted for publication manuscripts should agree
that the editor and the associate editors can make corrections on condition that there are no changes in
the main text of the paper. Manuscript format should be in accordance with Uniform Requirements for
Manuscripts Submifted to Biomedical Journals: Wriing and Editing for Biomedical Publication (available
at http://www.icmie.org/)

The Medical Bullefin of Haseki does not charge any article submission or processing charges.

The journal should be abbreviated as Med Bull Haseki when referenced.

General Guidelines

Manuscripts are accepted only online and can be submitted electronically through web site (http://
hasekitip.dergisi.org) after creating an account. This system allows online submission and review.

The ORCID (Open Researcher and Contributor ID) number of the correspondence author should be
provided while sending the manuscript. A free registration can create at http://orcid.org.

The manuscripts gathered with this system are archived according to ICMJE-wwwi.icmie.org, Index
Medicus (Medline/PubMed) and Ulakbim-Turkish Medicine Index Rules. Rejected manuscripts, except
artworks are not refurned.

Arficles sent to the editor for publication should be written single-sided on A4 pages, double-spaced
in 12-point, arial/times, new roman font and with 2.5 cm margins. Abbreviations must be explained
clearly in parentheses in their first instance within the fext and custom abbreviations should not be used.
Numbers 110 10 should be given as fext (In the two treatment groups the second day) and numbers 11 or
bigger given as numbers. However, numbers 1-10 with a descriptive suffix should be given with numbers
(1 year) while numbers that start sentences (Fifteen-year-old female patient) should be given as text.
The manuscript should not exceed 5000 words in total. All pages of the manuscript should be numbered
at the top right-hand corner, except for the fitle page. Papers should include the necessary number of
tables and figures in order to provide better understanding.

The rules for the fitle page, references, figures and tables are valid for all types of articles published in
this journal.

Patients have a right to privacy. When not essentfial, idenfifying information, patfient names and
photographs should not be published, unless the written informed consent of the patient (parent or
quardian) has been given.

The patient should, therefore, be given a draft of the paper in order to obtain written informed consent.
When not necessary, any identifying details of the patient should not be published. Complete anonymity
is difficult fo attain, however, informed consent should be obtained if any doubt exists. For example,
masking the eye region of a patient's photograph provides incomplete anonymity.

For the experimental, clinical and drug studies having the obligation of being approved by ethical commitiee
and being sent in order to be published in The Medical Bullefin of Haseki, ethical committee approval report
being in accordance with the infernational agreements with Helsinki Declaration revised 2013 is required
(http://www.wma.net/en/30publications/10policies/b3/). In experimental animal sfudies, the authors
should indicate that the procedures followed were in accordance with animal rights (Guide for the care and
use of laboratory animas. (https://oacu.oir.nih.gov/regulations-standards) and they should obtain animal
ethics committee approval. The approval of the ethical committee including approval number and the fact
that the “informed consent” is given by the patients should be indicated in the “Methods” section. Authors
should declare the conflict of interest concerning their articles and the financial supports.

Original Arficles

1) Title Page (Page 1): This page should include the fitles of the manuscripts, information about the
author(s), key words and running fitles.

For papers n Turkish language, a tifle in English should be included. Similarly, arficles in English should
include a fitle in Turkish. Key words in English and Turkish, and running fifles should also be included
in the title page.

The names, offiliated institutions and full addresses of the authors should be given. The author to whom
correspondence is to be addressed should be indicated separately. As e-mail addresses will be used
preferentially for communication, the e-mail address of the corresponding author should be stated. In
addition, telephone and fax numbers must be notified.

Ifthe content of the paper has been presented before, and if the summary has been published, the time
and place of the conference should be denoted on this page.

If any grants or other financial support has been given by any insfitutions or firms for the study,
information must be provided by the authors.

2) Summary (Page 2): In the second page, summaries of the manuscripts (maximum 200 words for
each) and the key words in Turkish and English language should be given.

ors

The Summary Should Consist of the Following Sub Sections: Aim, Methods, Results, Conclusion. Separate
sections are not used in the summaries of the review articles, case reports and educational articles. For
these articles, the summaries should not exceed 200 words and include the scope and aims of the
study, the salient findings and conclusions.

The references should not be cited in the summary secfion. As far as possible, use of abbreviations
are to be avoided. Any abbreviations used must be taken into consideration independently of the
abbreviations used in the text.

3) Text (From the Page 3 or 4, according to the length of the summaries)

Please follow the instructions in “general guidelines.”

The Main Headings of the Text Should be as Follows: Introduction, Methods, Results, Discussion, Study
Limitafions and Conclusion.

The infroduction should include the rationale for investigation and the background of the present study.
Results of the study should not be discussed in this part.

“Materials and methods” secfion should be presented in sufficient details to permit the repetition of the
work. The stafistical methods used should be clearly indicated.

Results should also be given in detail to allow the reproduction of the study.

The Discussion section should provide a correct and thorough interpretation of the results. The references
should be directly related to the findings of the authors.

Study Limitation should be detailed in the section.

Conclusion secfion should provide highlighted and interpreted with the study’s new and important
findings.

Acknowledgements should be as brief as possible. Any support should be acknowledged in this
section. (Acknowledgements should be only send with the “Cover Page”.)

The excessive use of abbreviations is to be avoided. All abbreviations should be defined when first
used by placing them in brackets after the full term. Abbreviations made in the abstract and in the text
are taken into consideration separately. Abbreviations of the full ferms stated in the abstract must be
re-abbreviated affer the same full term in the text.

4) References: Accuracy of reference data is the author’s responsibility.

References should be numbered according to the consecutive citation in the text. References should be
indicated in brackets in the text.

Personal communications, unpublished data and submitted manuscripts must be cited, not in this
section, but in the text as “Inamels), unpublished data, 19).”

The reference list should be typed on a separate page at the end of the manuscript. If there are more
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0z

Amac: Akut bobrek hasari (ABH) ginimuizde hala 6nemli bir
morbidite ve mortalite nedenidir. Siklidi, etiyolojisi, prognozu ve
mortalitesinde bircok faktor etkili olmaktadir. Calismamizda ABH
etiyolojisi ve prognostik faktorleri ortaya koymayr amacladik.

Yoéntemler: Calismaya nefroloji servisine akut bobrek yetmezligi
tanisi ile Ocak 2011- Aralik 2015 tarihleri arasinda yatarak
tedavi edilmis 272 hasta dahil edildi. Hastalarin demografik
ozelliklerinin yani sira klinik ve laboratuvar bulgulari retrospektif
olarak incelendi.

Bulgular: Hastalarin %47,4'G kadin, %52,6'si erkek idi. Tim
hastalarin yas ortalamasi 61,6, ortalama yatis stresi 13,3
glin, hemodiyaliz sayisi 1,24, mortalite orani %4,8 bulundu.
Hemodiyaliz ihtiyaci ve sayisi yash grupta (>65 yas) anlamli
sekilde yuksekti. Hemodiyaliz ihtiyaci ve sayisi renal ABH'li grupta
daha fazlaydi (%48,7, 1,9). Renal ABH'lilerde yatis slresi ve
mortalite diger gruplarla kiyaslandiginda daha ylksekti (16,4
giin, %8,8). Enfeksiyonu olanlarda (%42) mortalite, yatis siresi
ve hemodiyaliz sayisi anlamli sekilde artmisti.

Sonug: ABH'de etiyoloji ve eslik eden enfeksiyon varligi mortaliteyi
etkileyen en 6nemli faktérlerdir. Bunun yaninda anemi ve ileri yas
hastanede yatis stiresini ve hemodiyaliz ihtiyacini arttirmaktadir.

Anahtar Sozciikler: Akut bobrek hasari, mortalite, prognostik
faktorler

Abstract

Aim: Acute kidney injury (AKI) is still an important cause of
morbidity and mortality. Several factors are effective in its
frequency, etiology, prognosis and mortality. In our study, we
aimed to demonstrate the etiology and prognostic factors of
AKI.

Methods: A total of 272 patients diagnosed with AKI, who
were hospitalized in the nephrology department between
January 2011 and December 2015, were included in the study.
In addition to the demographic characteristics of patients, clinical
and laboratory findings were evaluated retrospectively.

Results: Forty-seven point four percent of patients were female
and 52.6% were male. The mean age of the patients was 61.6
years, the mean length of hospital stay was 13.3 days, the
number of hemodialysis sessions was 1.24 and the mortality rate
was 4.8%. The need and number of hemodialysis sessions were
significantly higher in older patients (>65 years). The need and
number of hemodialysis sessions were higher in the renal AKI
group (48.7%, 1.9). The length of hospital-stay was longer and
mortality rate was higher in patients with renal AKI compared
to the other groups (16.4 days, 8.8%). Mortality rate, length of
hospital-stay, and number of hemodialysis sessions were found
to be increased significantly in patients with infection (42%).

Conclusion: Etiology and accompanying infection in AKI are the
most important factors affecting mortality. In addition, anemia
and advanced age increase the length of hospital stay and the
need for hemodialysis.

Keywords: Acute kidney injury, mortality, prognostic factors
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Giris

Akut bobrek hasari (ABH), saatler-ginler icinde bobrek
fonksiyonlarinin kaybiyla gelisen nitrojenli atiklarin ve diger
Uremik toksinlerin birikimiyle sonuclanan, sivi-elektrolit ve
asit-baz dengesinde bozukluguna neden olabilen klinik bir
sendromdur (1). ABH'nin tanimi ve siniflamasina standart
getirmek Uzere, cesitli gruplar tarafindan RIFLE (Risk,
Hasar, Yetmezlik, Kayip, Son donem bdbrek yetmezIigi),
AKIN (Akut Bobrek Hasari Agdi) ve KDIGO (Bdbrek
Hastaliklari: Kiiresel Sonuclarin iyilestirilmesi) kriterleri vb.
olusturulmustur (Tablo 1-3) (2-5). ABH'nin genel toplumda
gorilme sikhgr %1'in altinda iken, yatan hastalarda
%?2-5, yogun bakim Unitelerinde ise %25-30'a kadar
yUkselmektedir (6). ABH'de enfeksiyon varlidi, hemodiyaliz
ihtiyaci, ileri yas, ilag-kontrast madde kullanimi, inotrop
ihtiyaci, hipoalbUminemi, vyatis siresi vb. mortaliteyi
etkileyen prognostik faktorler arasinda yer almaktadir (6-
11). Calismamizda ABH tanisi alan hastalarin etiyolojik ve
prognostik faktérleri degerlendirdik.

Yontemler

Hastalar ve Laboratuvar

Bu calismaya Nefroloji servisine akut bébrek yetmezIigi
tanisi ile Ocak 2011- Aralik 2015 tarihleri arasinda yatarak

Tablo 1. RIFLE kriterleri (7 giin icerisinde)
Sinif GFH kriteri
R - Risk

idrar cikisi kriteri
<0,5 mL/kg/sa x 6 saat

Kreatinin artisi x 1,5 ya da
GFH azalmasi >%25

| - Hasar Kreatinin artisi x 2 ya da

GFH azalmasi >%50

<0,5 mL/kg/sa x 12 saat

F- Yetmezlik | Kreatinin artisi x 3 ya

da GFR azalmasi >%75
(oligtiri) ya da (oliguri)
ya da anuri x 12 saat
kreatinin artisi >4 mg/dL

(akut artis >0,5 mg)

L - Kayip Kalici bobrek fonksiyon
kaybi

(>4 hafta)

Son dénem bdbrek
hastaligi
(>3 ay)

E - ESRD

GFH: Tahmini glomerdler filtrasyon hizi, ESRD: Son dénem bébrek yetmezligi

Tablo 2. AKIN kriterleri (48 saat icerisinde)

Evre | Serum kreatinin idrar cikig kriteri

tedavi edilmis 272 hasta dahil edildi. Yatis siresi 2 gtinden
kisa olanlar, tedaviyi kabul etmeyenler, yogun bakim ya
da baska servislere tedavisi tamamlanmadan devir edilen
hastalar calismaya disi birakildi. Calismada ABH tanisinda
KDIGO kriterleri kullaniimistir. ABH hastalari kendi icinde
evrelendirilmemistir.

Hastalarin yas, cinsiyet, yatis sureleri, gunlik idrar
miktarlari, kullandiklarr ilaglar, kontrast madde maruziyetleri,
eslik eden hastaliklari, hemodiyaliz uygulanma durumlari,
yatis sirasindaki serum kreatinin, Ure, elektrolit, total
protein, albimin, C-reaktif protein (CRP), hemoglobin (Hgb)
degerleri, arteryel kan pH’si ve bikarbonat dizeyleri, yatis
sirasinda ya da slrecinde enfeksiyon durumlari ve mortalite
kaydedildi.

Hastalar yasa gore; 65 yas alti ve UstU, idrar miktarlarina
gore; oliglrik (<400 mL/gun) non oligdrik (>400 mL/gln),
etiyolojiye gore prerenal renal ve postrenal, derin asidozu
(arteryel kan pH'si <7,2) olan ve olmayan, total protein
dustkltgu (<6,6 g/dL) olan ve olmayan, hipoalbUminemisi
(<3,5 g/dL) olan ve olmayan, Hgb (<9, 9-12 g/dL, >12 g/
dL), CRP duzeylerine gore (<0,5 mg/L, 0,5-5 mg/L, >5
mg/L) seklinde gruplandirildi. Prognostik kriter olarak
mortalite, hemodiyaliz ihtiyaci ve sayisi, yatis stresi dikkate
alindi.

Uludag Universitesi Tip Fakiiltesi Klinik Arastirmalar
Etik Kurulu'ndan 12/07/2016 tarih ve 2016-13/5 numarali
etik kurul onayr alinmistir. Tim hastalardan bilgilendirilmis
onam formu alinmistir.

istatistiksel Analiz

Veriler Statistical Package for the Social Sciences (SPSS)
programi 21. SUrim (IBM Acquires SPSS Inc., Somers,
NY, USA) kullanilarak analiz edildi. Tanimlayici istatistiksel
metodlar (ortalama, medyan, frekans, standart sapma,
oran) ile kategorik degiskenlerin karsilastirilmasinda
Pearson ki-kare ve Fisher'in kesin testi, normal dagilim
gbstermeyen degiskenlerin iki grup karsilastirilmsainda
Mann-Whitney U testi kullanildi. P<0,05 ise farkliliklar
anlamli kabul edildi.

Tablo 3. KDIGO rehberine gore ABH evreleri

Evre Serum kreatinin idrar gikis kriteri

I 48 saat icinde =0,3 mg/dL
artmasli veya bazalin 1,5-
1,9 katina ¢ikmasi

<0,5 mL/kg/saat x 6-12 saat

Bazalin 2,0-2,9 katina
¢lkmasi

<0,5 mL/kg/saat x 12-24 saat

| Kreatinin artisi x 1,5-2 ya da
>0,3 mg/dL (48 saat icerisinde)

<0,5 mL/kg/saat x 6 saat

Kreatinin artisi x 2-3 <0,5 mL/kg/saat x 12 saat

1 Kreatinin artisi x 3 ya da x 24
saat >4 mg/dL (oliguri) (akut

artis >0,5 mg/dL) ya da RRT

<0,3 mL/kg/saat x 24 saat
ya da andri x 12 saat

AKIN: Akut bobrek hasari agi, RRT: Renal replasman tedavisi

I Bazale gore =3 kat artis
olmasi veya serum kreatinin
dizeyinin 24,0 mg/dL
olmasi veya RRT baslanmasi
veya <18 yas olanlarda GFH

<35 mL/dk/1,73m?2

<0,3 mL/kg/saat >24 saat veya
AnUri, 212 saat

KDIGO: Bo&brek hastaliklari kiresel sonuglarin iyilestirilmesi, GFH: Tahmini
glomerdiler filtrasyon hizi. RRT: Renal replasman tedavisi, ABH: Akut bobrek hasari
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Bulgular

Calismaya alinan 272 hastanin 129'u (%47,4) kadin,
143" (%52,6) erkek idi. iki yiz elli dokuz hasta tam ya
da kismi bébrek fonksiyon diizelmesi ile taburcu olurken,
13 (%4,8) hastanin 6ldigu saptandi. TUm hastalarin yas
ortalamasi 61,6 (18-93), ortalama yatis slresi 13,3 (2-
90) glin, hastalarin yatis oncesi kreatinin degerleri 3,26
(1,62-5,35) mg/dL iken, taburculuk ve mortalite sonrasi
3,88 (1,77-6,03) mg/dL idi. Hemodiyaliz sayisi ortalama
1,24 (0-12) bulundu. Doksan sekiz (%36) hastaya en
az bir kez hemodiyaliz uygulanmisti. ilerleyen dénemde
hastalarimizin diyaliz ihtiyaci olmadi. Cinsiyete gore
karsilastirmada kadinlarin yas ortalamasi 63,4 erkeklerin
60,1 idi. Kadin hastalardan altisi erkeklerden yedisi
Olmustl. Kadinlarda ortalama yatis stresi 13,7 gun,
hemodiyaliz sayisi 1,22 iken, erkeklerde ortalama yatis
stresi 13 glin, hemodiyaliz sayisi 1,25 idi. Cinsiyetler
arasinda mortalite, yatis suresi ve hemodiyaliz sayilari
arasinda anlamli fark yoktu (sirasiyla p=0,92, p=0,66,
p=0,98). Hastalar yasa gore <65 (n=130), =65 (n=142)
seklinde siniflandi. Yash grupta oOlim orani yuksek
olmasina ragmen (%7 ye karsin %2,3) anlamli fark
yoktu (p=0,068). Yatis slreleri arasinda anlaml fark
saptanmazken (p=0,21), hemodiyaliz ihtiyaci ve sayisi
yash grupta anlamli sekilde yiksek idi (sirasiyla p=0,02,
p=0,005).

Etiyolojik gruplamada hastalarin  122'si  (%44,9)
prerenal, 113G (%41,5) renal, 37'si (%13,6) postrenal
grupta idi. Prerenal ABH hasari olan hastalarin
%35,2'sinde (43 hasta) radyokontrast madde, nonsteroid
anti-enflamatuvar ve renin anjiyotensin aldosteron sistem
blokért ilag kullanimi 6ykisd mevcuttu. Renal ABH
hastalarinin  %65,4'tinde (74 hasta) sepsis bulgular
mevcuttu. Postrenal grupta %54 (20 hasta) benign
prostat hiperplazisi mevcuttu. Toplamda takip edilen
hastalarin %9’unda kronik bdbrek yetmezligi (Evre 4<)
akut atak vardi. Hastalarin etiyolojileri bilindiginden ve
endikasyon olmadigindan biyopsi yapilmadi (Proteinirisi
olan 19 hastada malignite, kreatinin bazal >2,5 mg/dL
olan 18 hasta mevcuttu). Hastalarin higbiri yatis esnasinda
immdinsupresif tedavi verilmedi. Malignitesi olan 38
hastanin kemoterapi ilaclar kesilmisti. Prerenal gruptan
3, renal gruptan 10 hasta 6Imistu. Postrenal grupta ise
Olen hasta yoktu. Renal grupta mortalite anlamli sekilde
yUksekti (p=0,025). Prerenal, renal ve postrenal gruplarda
siraslyla yatis streleri; 10,4 giin, 16,4 gin ve 13,4 gindd.
Bu sonug renal grup lehine anlamli ylksekti (p=0,01).
Hemodiyaliz ihtiyaci; %24,6, %48,7, %35,1 idi ve renal
grup lehine anlamli yUkseklik vardi (p=0,01). Gruplarda
ortalama hemodiyaliz sayilari ortalama prerenal, renal
ve postrenal sirasiyla 0,7, 1,9, 1,2 idi ve renal gruptaki
ylkseklik istatistiksel olarak anlamliydi (p=0,01). iki yiiz
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yetmis iki hastanin 85'i (%31) oliglrik 187’si (%69) non-
oligurik idi. Yatis sirasinda hemodiyaliz ihtiyaci devam
eden prerenal ABH'li bir hasta ve renal ABH'li alti hasta
Olmustu.

Mortalitede iki grup arasinda anlaml fark yoktu
(p=0,5). Yatis suresi oligurik grupta anlamlilik sinirina
yakin yudksek idi (p=0,055). Hemodiyaliz ihtiyac ve
sayisi ile oliglrik grupta anlamli derecede yuksek idi
(sirasiyla p=0,02 ve p=0,005). Yiz elli sekiz (%58)
hastada basvuru aninda ve takiplerde enfeksiyon
yokken, 114 (%42) hastada ise enfeksiyon vardi. Kirk
alti hastada (%40,3) enfeksiyon odagi Uriner sistem idi.
Hastalarin %27,2'sinde (31 hasta) katater enfeksiyonu
vardi. Herhangi bir enfeksiyon varliginda mortalite, yatis
sUresi, hemodiyaliz sayisi anlamli sekilde ylUksek iken
(sirasiyla p=0,01, p<0,01, p<0,01), sadece Uriner sistem
enfeksiyonu olan hasta grubunda bu parametreler
acisindan anlamli bir fark yoktu (sirasiyla p=0,46, p=0,17,
p=0,09). Butlin ABH hastalari degerlendirildiginde ilag
kullanan veya kontrast madde maruziyetiolan 142 (%52)
hastada mortalite, tani aninda hicbir ilag kullanmayan
130 (%48) hastaya gore anlamlilik sinirina yakin olarak
yUksek idi (p=0,059). Herhangi bir ila¢ kullanan grupta
hemodiyaliz sayisi anlamli sekilde fazla iken (p=0,01)
yatis slrelerinde anlamli fark yoktu (p=0,1). Kontrast
madde maruziyeti olan 33 hasta hicbir ila¢ kullanmayan
130 hasta ile karsilastirildiginda mortalite orani yuksek
olmasina ragmen (sirasiyla %9,1, %2,3) anlamli
degildi (p=0,09). Yine bu gruplar arasinda yatis suresi
ve hemodiyaliz sayilari arasinda anlamli fark yoktu
(sirasiyla p=0.5, p=0.17). Renin anjiyotensin-aldesteron
sistemi (RAS) blokerleri kullanan 29 hasta ile hicbir ilag
kullanmayan 130 hasta karsilastirlmasinda mortalite,
yatis stresi ve hemodiyaliz sayilari arasinda anlamli fark
yoktu (sirasiyla p=0,56, p=0,9, p=0,12). Nonsteroid
anti-enflamatuvar ilac (NSAIi) kullanan 36 hasta ile
hicbir ila¢ kullanmayan 130 hasta karsilastiriimasinda
mortalite ve hemodiyaliz sayilari arasinda anlamli
fark yokken (sirasiyla p=1 p=0,095) yatis stresi NSAI
kullanan grupta anlamli yiksekti (p=0,01). Calismaya
alinan 272 hastanin ABH disinda ek hastaligi olan 220
hasta ile tani aninda ek hastaligi olmayan 52 hastanin
karsilastirilmasinda ek hastaligi olan grupta mortalite
orani ylksek iken (sirasiyla %5,5, %1,9) bu istatistiksel
olarak anlamli degildi. Yatis sureleri ve hemodiyaliz
sayilarinda anlamli fark yoktu (sirasiyla p=0,85, p=0,83).
Hipertansiyon tanili 146, Diabetes Mellitus tanili 74 ve
malignitesi olan 38 hasta ile ek hastali§i olmayan 52
hastanin karsilastirlmasinda mortalite yatis sUreleri
ve hemodiyaliz sayllarinda anlamli fark saptanmadi
(sirasiyla p=0,16, p=0,8, p=0,43, p=0,31, p=0,6, p=0,7,
p=0,09, p=0,9, p=0,6). Arter kan pH’sine gdre derin
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asidozu olan (pH =<7,2) olan 26 hastalik grup ile derin
asidozu olmayan 194 hastanin karsilastiriimasinda,
derin asidozu olan grupta mortalite anlamli sekilde
yUksek idi (p=0,04), hemodiyaliz sayisi beklendigi
Uzere daha fazlaydi (p<0,013) fakat yatis sUreleri
agisindan anlamli bir fark yoktu (p=0,28). Arter kaninda
bikarbonat (HCO3)<15 mEqg/L olan 86 hastalik grup ile
>15 mEg/L olan 134 hasta karsilastiriimasinda mortalite
orani bikarbonati disik olan grupta anlamlilik sinirina
yakin olarak yudksekti (p=0,07). Hemodiyaliz sayisi
anlamli ylksekti (p<0,001) yatis streleri farki anlamsizdi
(p=0,7). Urik asit degeri >8,5 olan 78 hasta ile <8,5 mg/
dL YUz doksan dort hastanin mortalite yatis streleri ve
hemodiyaliz sayilari farki anlaml degildi (sirasiyla p=0,2,
p=0,37 p=0,61). Total proteini <6,6 g/dL olan 58 hasta
ile >6,6 g/dL olan 214 hastanin karsilastiriimasinda
mortalite ve yatis strelerinde anlamli fark bulunmazken
(sirasiyla p=0,74, p=0,9) hipoproteinemisi olan grupta
hemodiyaliz sayisi anlaml sekilde yuksekti (p=0,04).
Hipoalbliminemisi olan 198 hasta ile albimin degeri
normal olan 74 hasta ile karsilastirimasinda mortalite
orani hipoalbiminemik olan grupta yuiksek (%6,1
e karst %1,4) olmasina ragmen anlamli degildi
(p=0,19). Yatis surelerinde anlaml fark yokken (p=0,3)
hemodiyaliz sayisi hipoalblminemisi olan hastalarda
anlaml sekilde yuksek idi (p=0,001). Hastalar CRP
degerlerine gbre negatif (<0,5 mg/L, n=24), (0,5-5
mg/L, n=110), (>5 mg/L, n=138) olarak gruplandi. CRP
>5 mg/L olan grupta mortalite anlaml ytksek (p=0,04)
iken hemodiyaliz sayisi anlamlilik sinirina yakin ydksek
(p=0,053) saptandi. Yatis surelerinde ise anlamh fark
yoktu (p=0,2). Hemoglobin degderine gére (Hgb<9 g/
dL, n=44), (Hgb 9-12 g/dL, n=148) ve anemisi olmayan
(Hgb>12 g/dL, n=80) olarak siniflandi. Mortalitede
anlamli fark saptanmaz iken (p=0,74). Hgh<9 g/dL olan
grup tim hastalar igcinde yatis suresi ve hemodiyaliz
sayisi en ylUksek olandi (sirasiyla p=0,001, p<0,001),
Hgb 9-12 g/dL arasi olan grup ile Hgb>12 g/dL olanlarin
karsilastirilmasinda ise vyatis slresi ve hemodiyaliz
sayisi arasinda anlaml fark yoktu (p=0,7, p=0,14).
Demografik veriler ve istatistiksel analizleri Tablo 4 ve 5
de dzetlenmistir.

Tartisma

ABH glnimizde 6nemli bir morbidite ve mortalite
nedenidir. Sikhigi, etiyolojisi, prognozu ve mortalitesi;
hastalarin yas, cinsiyet, irk, eslik eden hastalk ve diger
organlarin hasari gibi bircok oOzelliklerine, tani anindaki
evreye, ayrica calismalarin yapildigi zaman dilimine gore
degiskenlik gostermektedir (11,12). Yapilan calismalarda
ABH'de yas ortalamasi 49,8-60,75 arasinda oldugu
gorilmustur. Yine cinsiyet acisindan hastalarin %55,5-
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62,2'i erkek, %37,8-44,5'i kadin olarak degismektedir
(12,13). Calismamizda yas ortalamasi ve cinsiyet dagilimi
benzer ¢ikmis olup, yas ortalamasindaki artis nedeni, son

Tablo 4. Demografik 6zellikler

n=272 %

Cinsiyet

Kadin 129 47,4
Erkek 143 52,6
Yas (ortalama yil) 61,6 (18-93)

Kadin 63,4 (21-93)

Erkek 60,1 (18-90)

>65 142 52
<65 130 48
Mortalite 13 4.8
Kadin 6 4,6
Erkek 7 4,9
>65 10 7
<65 3 2,3
Yatis siiresi (ortalama giin) 13,3 (2-90)
Hemodiyaliz ihtiyac 98 36
Hemodiyaliz sayisi (ortalama) 1,24

Etiyolojik siniflama

Prerenal ABH 122 449
Renal ABH 113 41,5
Postrenal ABH 37 13,6
Dilirez miktari

Oliglrik 85 31
Nonoligirik 187 69
Enfeksiyon varhg: 114 42
Uriner sistem enfeksiyonu 46 17
Diger enfeksiyonlar 68 25
ilag kullanimi 142 52
Kontrast madde 33 12
RAS blokeri 29 10,6
NSAID 36 13,2
Ditretik 21 7
Antibiyotikler 41 15
Diger 79 29
Komorbidite 220 81
Hipertansiyon 146 54
Diabetes Mellitus 74 27
Malignite 38 14
Kronik renal yetmezlik 24 9
Kalp yetmezIigi 16 6
Diger hastaliklar 126 46
ABH: Akut bébrek hasari, RAS: Renin angiotensin, NSAID: Nonsteroidal anti
enflamatuvar ilaglar
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20 yilda nUfus artisi ile ortalama yasam siresi artisinin
paralel gittigi distndlmustdr.

ABH'de ortalama vyatis slresi 17 ile 373,71 gln
arasindaydi (14,15). Calismamizda yatis suresi 13,3 gln
olarak saptandi. Bunda yodun bakim (nitesine (YBU)
sevk edilen hastalarin akibetinin bilinmemesi etkin olabilir.
ABH'de hemodiyaliz ihtiyac farkli calismalarda %25,8-
42,6 arasinda degismekteydi (6,14,16). Calismamizda
hemodiyaliz ihtiyaci %36 olarak tespit edilmisti. ABH'de
mortalite oranlar oldukc¢a degiskendir. Cin'de 2005 yilinda
yapilan bir arastirmada (17), ABH nin genel mortalitesi
%37,9 idi, bu oran nefroloji kliniginde %6,25 YBU'de
ise %65,5 olarak tespit edilmisti. Ulkemizde yapilan
calismalarda ise mortalite oranlart %7 ile %32 arasi
bildirilmektedir (18,19). Calismamizda mortalite orani
disuktd (%4,8). Bunun nedeni inotrop ihtiyaci olan, sepsis
tablosundaki hastalar ya da birden ¢ok organ hasari olan
hastalarin nefroloji klinigi yerine YBU'ye yatiriimasi, klinik
takibinde YBU ihtiyaci olan mortalitesi yiiksek seyreden
kritik hastalarin genelde YBU sevki ile calismadan
cikarilmasi olabilir.

Tablo 5. Degiskenlerin istatistiksel analizi

Mortalite Yatis Hemodiyaliz

suresi sayis|
Cinsiyet p=0,92 p=0,66 | p=0,98
>65 yas p=0,068 p=0,02 | p=0,005
Etiyoloji (renal ABH) p=0,025 p=0,01 | p=0,01
Oligri p=0,5 p=0,055 | p=0,005
Enfeksiyon varligi p=0,01 p<0,01 p<0,01
Herhangi bir ila¢ veya madde | p=0,059 p=0,1 p=0,01
kullanimi
Kontrast maruziyeti p=0,09 p=0,5 p=0,17
RAS blokeri kullanimi p=0,56, p=0,9 p=0,12
NSAID kullanimi p=1 p=0,01 | p=0,095
Komorbidite varlig p=0,25 p=0,85 | p=0,83
Hipertansiyon p=0,16 p=0,8 p=0,43
Diyabet Mellitus p=0,31 p=0,6 p=0,7
Malignite p=0,09 p=0,9 p=0,6
Derin asidoz (pH <7,2) p=0,04 p=0,28 | p<0,013
Bikarbonat (HCOs) <15 p=0,07 p=0,7 p<0,001
mEq/L
Hipertrisemi (urik asit >8,5 p=0,2 p=0,37 | p=0,61
fgfbhmg/dL)
Hipoproteinemi p=0,74 p=0,9 p=0,04
Hipoalblminemi p=0,19 p=0,3 p=0,001
Yiksek CRP (>5 mg/L) p=0,04 p=0,2 p=0,053
Anemi (Hgb <9 g/dL) p=0,74 p=0,001 | p<0,001

ABH: Akut bobrek hasari, RAS: Renin angiotensin, NSAID: Nonsteroidal anti
enflamatuvar ilaglar, CRP: C-reaktif protein, Hgb: Hemoglobin
Bazi énemli deg@erler kalin olarak gésterilmistir
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Hemodiyaliz  ihtiyacinin kot prognoz  gdstergesi
oldugu Madrid Akut Bobrek Yetmezligi Calisma Grubu’'nun
verilerinde ve ABH ile ilgili bircok arastirmada gosterilmistir
(6,14,20,21). Bu arastirmalarda yas ile hemodiyaliz ihtiyaci
artisi saptanmazken bizim calismamizda >65 yas olan hasta
grubunun hemodiyaliz sayisi 65 yasin altindaki gruba gore
anlamli olarak ylksekti. Bu veri yasin ABH'de prognozu
olumsuz etkileyecegini gdsterebilir. ABH'nin zaman icindeki
degisimini inceleyen bir calismada (22), yaklasik 40 yil
dncesine kadar etiyolojide cerrahi komplikasyonlar, obstetrik
nedenler (6zellikle septik abortus) ve travmanin 6n planda
oldugu goriltrken, son 30 vyilda medikal problemlerin
one c¢iktig gorilmistlr (23). Alexopoulos ve ark. (24)
calismasinda hipotansiyona bagli olgularda belirgin bir disls
gorllirken (%43'e karst %17, p<0,01) nefrotoksik ajanlara
bagl olgularda artis (%5'e karsi %17, p<0,005) vard.

ABH etiyolojik siniflamasinda prerenal nedenler daha
fazla gorilmektedir (25). Gincel kaynaklarda ABH'nin %40-
55 prerenal, %40-50 renal, %5-10 postrenal nedenlerin
olusturdugu bildirilmektedir (1). Bizim calismamizda
etiyoloji literatlire benzer olarak %44,9 prerenal, %41,5
renal, %13,6 postrenal idi. ABH'de prognoz etiyolojiye
gore degismektedir. Prerenal ABH'de ozellikle erken tani
ve tedavi ile bobrek fonksiyonlari siklikla bazal seviyeye
déner. Mortalite %10'dan kicuktir. Benzer sekilde erken
tedavi ile postrenal ABH'de de prognoz iyidir. Renal ABH'de
ise sagkalim daha az kestirilebilir ve hasar derecesine gdre
mortalite %80’e cikabilir (26,27). Renal ABH da mortalite
orani %23,8 ile 34 arasinda izlenmektedir (28,29). Bizim
calismamizda da renal ABH grubunun mortalite, yatis stresi
ve hemodiyaliz sayisi anlamli sekilde yuksekti. Oligdiri,
ABH'de kétl prognoz kriteri olarak kabul edilmektedir
(16,21). Calismamizda oligtrik gruptaki mortalite ylksekligi
istatistiksel anlamli degildi, fakat bu grupta beklendigi gibi
hemodiyaliz sayisi anlamli sekilde ytksekti. Bu da oliglrik
hastalarda iyilesmenin geciktigine ve oligUrinin  kotl
prognostik faktdr olmasina isaret edebilir. Enfeksiyonun
(6zellikle sepsis) ABH gelisiminde hem risk faktori hem de
mortaliteyi artirdidi bir¢ok calismada gdsterilmistir (30,31).
Benzer sekilde calismamizda enfeksiyonun mortaliteyi
arttirdigini saptadik. Ayrica enfeksiyonu olan grupta yatis
slresi  uzunken hemodiyaliz sayisi da anlamli sekilde
fazla idi. Enfeksiyonun bircok yolla prerenal ve renal ABH
etiyolojisinde yer almasi (32) onun en énemli kotl prognostik
faktorlerden biri olarak kabul edilmesine neden olmustur.
Bircok ila¢ ve madde (NSAiD, RAS blokerleri, ditretikler,
aminoglikozidler, radyokontrast maddeler, siklosporin,
sisplatin, mannitol, civa kokain, etilen glikol vb.) cesitli
nedenlerle prerenal ve renal ABH'ye yol acabilmektedir
(32,33). Calismamizda tani aninda herhangi bir ila¢ kullanan
ya da kontrast madde maruziyeti olan grubun hemodiyaliz
ihtiyacinin fazla oldugunu saptadik. Ayrica NSAID kullanan
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hastalarin yatis siiresi anlamli sekilde uzundu. NSAID’lerin
renal perflzyonu bozmalar, direkt tubller hasara yol
acabilmeleri hem de interstisyel nefrit yapabilmeleri bobrek
hasarinin ciddiyetini artirmis ve iyilesmeyi geciktirmis olabilir.
Klinik ve yodun bakim hastalarini iceren arastirmalarda,
metabolik asidozun (hem laktik asidoz hem de laktik
olmayan) mortaliteyi artirdigini ve hastane yatis suresini
gosterilmistir (34,35). Benzer sekilde bizim calismamizda
da derin asidozu olan grubun mortalitesi anlamli sekilde
yuksekti. Hipoalblminemi efektif ateryel kan hacmini
azalmasina neden olarak prerenal ABH'ye neden olabilir (1).
Bunun yaninda hipoalbimineminin kronik bébrek yetmezIigi
ve ABH'de k&tl prognoz kriter oldudu cesitli calismalarda
gosterilmistir, total protein ve alblmin dusdkligunin
mortaliteyi artirdigi saptanmistir (36,37). Bizim ¢alismamizda
hem hipoproteinemisi hem de hipoalblminemisi olan grupta
kotl prognoz kriteri olan hemodiyaliz sayisi anlamli sekilde
yuksekti. Hipoalblmineminin efektif ateryel kan hacmini
azalttigi, bununla beraber uzun dénemde hipoperflizyona
bagli intrarenal ABH'ye de yol actigi (27), ABH'de iyilesmeyi
geciktirip hemodiyaliz ihtiyacini arttirdigi gortlmastar. CRP
yiksekliginin yogun bakim hastalarinda yliksek mortalite
ile ilisklili oldugu bircok arastirmada gdsterilmistir. Ylksek
CRP'nin ABH'de mortaliteyi artirdi§i bulunmustur. Benzer
sekilde bizim calismamizda CRP degeri >5 mg/dL olan
grubun mortalitesi anlamli sekilde yiksek, hemodiyaliz
sayist anlamliik sinirna yakin fazla idi. ABH gelismis
onkoloji hastalarinda yapilan bir calismada CRP >8 mg/
dL olan hastalarda mortalitenin anlamli sekilde arttigini
gostermislerdir. CRP'nin ABH'de en 6nemli kotl prognostik
faktor olan enfeksiyonlarda arttigr bilinmektedir. Bununla
birlikte yuksek CRP'nin renal iskemi-perflizyon hasarini
artirdigini, kontrast iliskili ABH riskini yikselttigini gésteren
calismalarin olmasi CRP'nin enfeksiyon ve enflamasyon
gostergesi olmasinin yaninda, ABH icin risk faktori ve kéti
prognoz belirteci olabilecegini gosterebilir (38-40). Anemi
ABH gelisimini kolaylastiran bir faktoérddr. Anemi yogun
bakim hastalarinda mortaliteyi ve postoperatif ABH riskini
de artirmaktadir (41,42). Bizim calismamizda ise mortalite
artisi istatistiksel anlamli degil iken, Hgb <9 g/dL olan grupta
yatis stresi ve hemodiyaliz sayisi anlamli sekilde yiksekti. Bu
derin aneminin iskemiyi artirarak renal hasarin iyilesmesini
geciktirebilecegini  gbsterebili.  Calismamizda  cinsiyet,
kontrast madde maruziyeti, hipertansiyon, malignite ve
diyabet varligi, RAS blokeri kullanimi, hipertrisemi mortalite
ile iliskisizdi.

Calismanin Kisithliklan

Calismamizin baslica kisitliliklari; hastalarin bir kisminin
dis merkezlerden sevk ile kabul edildiginden ya da diger
kliniklerden devir alindigindan tani ani degerlerine ve
uygulanan tedavi bilgilerine kismen ulasilmasi, klinigimizden
YBU'ye sevk edilen hastalarin akibeti bilinmediginden
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calismadan ¢ikariimasi, nefroloji klinigi disinda (6zellikle
etiyolojisi, prognozu ve komorbiditeleri oldukca degiskenlik
gosteren cerrahi béliimler ve YBU) konsliltasyonla takip
edilen hastalarin calismaya dahil edilmemesi idi.

Sonug

Sonuc olarak; ABH'de etiyoloji ve eslik eden enfeksiyon
varligi mortaliteyi etkileyen en onemli faktérlerdir. Bunun
yaninda anemi ve ileri yas hastanede yatis siresini ve
hemodiyaliz ihtiyacini arttirmaktadir. Etkene ve etiyolojiye
yonelik tedavi onemlidir.Hastalarin yakin takibi ve 6zellikle
Evre 3 ve sonrasi bdbrek yetmezliginde bir nefroloji
uzmanina mutlaka yonlendirilmesi gerekir.
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Amag: Calismamizda, yatarak tedavi géren yaslilardaki enfeksiyon
sikligini, &zelliklerini, ates varligini ve enfeksiyon hastalarinda
yatis stresini etkileyen parametreleri degerlendirmeyi amacladik.

Yontemler: Calismaya 2017 yilinda klinigimizde yatarak tedavi
goérmis, 65 yas ve Uzeri 188 hasta dahil edildi. Hastalarin
demografik &zellikleri, varsa enfeksiyon odaklari, ates, yatis ve
zirve akut faz reaktani degerleri, kilttrler ve Gremeleri, kullanilan
antibiyotikler, yatis streleri ve ek hastaliklari belirlendi.

Bulgular: Hastalarin yas ortalamasi 80+7,9 ve %58'i kadindi.
TUm yatislarin %53,5'inde (n=107) enfeksiyon tespit edilirken;
70 hastada (%65,4) yatis sirasinda enfeksiyon mevcuttu. En
sik rastlanan enfeksiyonlar idrar yolu (%57,9), solunum yolu
(%44,9), deri ve yumusak doku enfeksiyonlarydi (%10,3).
Tum enfeksiyonlarin %44,9'unda ates mevcut olup; bunlarin
%89,5'inde ates ilk 48 saatten sonra saptanmisti. Enfeksiyon
hastasinda yatis stresi ile en iliskili faktoriin zirve C-reaktif protein
degeri oldugu gozlendi

Sonug¢: Yash hastalarda hastanede yatislarin  baslica
sebeplerinden biri enfeksiyonlardir. Tim yatislarin yarisindan
fazlasinda enfeksiyon saptanmasi ve bu enfeksiyonlarin
yarisindan fazlasinda ates olmamasi ve bu hastalarin cogunda
atesin yatistan sonraki ilk 48 saatten sonra ortaya ¢ikmasi géz
onine alindiginda, ates, tipik klinik ve laboratuvar bulgulari
olmasa dahi, enfeksiyon saptanabilecegdi daima akla getirilmelidir.

Anahtar Sozciikler: Geriatri, enfeksiyon, ates, antibiyotik

Abstract

Aim: We aimed to evaluate the prevalence and characteristics of
infections, presence of fever and parameters affecting length of
hospital stay in hospitalized older adults.

Methods: The study included 188 patients aged 65 years and
over who were hospitalized in 2017. Demographic characteristics
of patients, focus of infection, fever, admission and peak levels of
acute phase reactants, culture results, antibiotics used, length of
stay and comorbidities were determined.

Results: The mean age of the patients was 80+7.9 years and
58% were female. Infection was detected in 53.5% (n=107).
Infection was present on admission in 70 patients (65.4%). The
most common infections were urinary tract (57.9%), respiratory
tract (44.9%), skin and soft tissue infections (10.3%). Fever was
present in 44.9%; 89.5% was detected 48 hours after admission.
Peak CRP value was found to be the most common parameter
that prolonged the hospital stay.

Conclusion: For older adults, one of the main causes of
hospitalization is infections. Infections prolong the length of
hospital stay; so, they should always be taken seriously in older
adults, even if there are no typical clinical and laboratory findings.

Keywords: Geriatrics, infection, fever, antibiotic

Giris

Tdm dinyada 60 yas ve Uzeri nifus 2015 verilerine
gére 900 milyon iken, uzayan yasam siresine bagl
olarak, ilerleyen yillarda bu sayinin katlanarak artmasi
beklenmektedir. Oyle ki, 2050 yilinda 60 yas ve izeri

ntfus oraninin %712'lerden %22'lere kadar cikacagi
ongorilmektedir (1). Geriatrik nifusta gorilen hastaliklar
diger yas gruplarina gore farkli seyir gosterebilir ve daha
dramatik sonuglanabilir. Yaslilarda en sik hastaneye yatis
nedenlerinden biri ise enfeksiyonlardir. Bunun temel
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nedenleri yaslanmayla beraber hicresel ve humoral
immdinitede gelisen zayiflama; yara iyilesmesi, 6ksurik
refleksi gibi fizyolojik fonksiyonlarda bozulma, diyabet,
kanser, demans gibi komorbid hastaliklar nedeniyle
enfeksiyon hastaliklarina yatkinlik olusmasidir. Ek olarak,
bu hastaliklarin  tedavilerinde kullanilan antikolinerijik,
sedatif veya immunsupresif ilaclar ve tibbi cihazlar da
yaslida enfeksiyona zemin hazirlar (2).

Enfeksiyonun  bu yas grubunda  gecikmeden
yakalanmasi her zaman mimkin olmayabilir; cinki
yaslilarda enfeksiyonlar cogunlukla atipik bulgularla
seyreder (3). Enfeksiyonun kardinal bulgularindan biri
olan ates, ciddi enfeksiyon varliginda dahi 9%20-30
oraninda tabloya eslik etmeyebilir (4,5). Bu nedenle, uyku
hali, istahsizlik, fonksiyonellikte azalma gibi durumlarda
enfeksiyon olasiliginin akla getirilmesi ve erken midahale
edilmesi 6nemlidir.

Bu calismanin amac Geriatri  kliniginde cesitli
nedenlerle vyatarak tedavi goérmis vyash hastalarda
enfeksiyon sikliginin ve oOzelliklerinin degerlendirilmesi
ve enfeksiyon zemininde gozlenmesi beklenen belirti
ve bulgularin, geriatrik enfeksiyonlarin ne kadarina eslik
ettiginin tespit edilmesidir.

Yontemler

Calisma retrospektif boylamsal olarak tasarlanmis olup,
2017 yiinda Gglincl basamak Universite hastanesi geriatri
servisinde cesitli nedenlerle yatarak tedavi gérmis, 65
yas ve Uzeri toplamda 188 hasta calismaya dahil edildi.
Geriye donUk verilerinin yetersiz oldugu gdzlenen hastalar
calismaya dahil edilmedi. Hastalarin arsiv dosyalarindan
demografik ozellikleri kaydedildi. Yatis sirasinda ya da ilk
48 saatte gorllen enfeksiyonlar toplum kokenli, ilk 48
saatten sonra gorilenler ise hastane kokenli enfeksiyonlar
olarak degerlendirildi. Enfeksiyon tanisi klinik belirti-
bulgular ve laboratuvar degerleri dikkate alinarak konuldu.
Enfeksiyonu olan olgularda tabloya atesin eslik edip
etmedigi, hastalarin yatis 10kosit, yatis akut faz reaktan,
zirve I0kosit ve zirve akut faz reaktan degerleri tespit edildi.
Geriatrik ates takibinde glincel yaklagsim olarak timpanik
atesin 37,2 °Cve Uzeri olmasi veya bazal viicut sicakliginda
1,3 °C ve Uzeri artis ates olarak kabul edilmekte olup (6),
klinigimizde de timpanik ates ile ates takibi yapiimakta ve
ayni yaklasim uygulanmaktadir. Ayni zamanda hastalarin
toplam vyatis sureleri ve ek hastaliklari da degerlendirilen
veriler arasindaydi. Calismanin primer sonlanim noktast;
hastanede yatan yasli hastalarda enfeksiyon sikliginin tespiti
ve enfeksiyon varliginda goérilmesi beklenen bulgularin
yashda ne siklikla gozlendiginin  degerlendirilmesiydi.
Sekonder sonlanim noktasi ise, yatan hastada enfeksiyon
varliginda yatis slresi ile iliskili faktorlerin  tespit
edilmesiydi. Calisma icin etik kurul onayi alindi (tarih ve

224

sayl: 09/01/2019-5047). Calisma retrospektif oldugu icin
hasta onayi alinmamistir.
istatistiksel Analiz

Yas, ek hastaliklar gibi kantitatif degerler, ortalama
ve standart sapma olarak; normal dagilimin olmadigi
durumlarda ise medyan olarak ifade edildi. Degiskenler
normal dagiliyorsa bagimsiz gruplar t testi, normal
dagilmiyorsa Mann-Whitney U testi kullanilarak bagimsiz
gruplarin  ortalamalari  karsilastirildi. ~ Strekli  veriler
arasindaki iliski Pearson korelasyon analizi kullanilarak
degerlendirildi. Mortalite orani gibi kalitatif degerler ylizde
olarak ifade edildi. Gruplar arasi kalitatif degiskenlerin
karsilastirlmasi icin ki kare testi kullanildi. p degerinin
0,05'ten kiglk olmasi anlamlilik diizeyi olarak kabul edildi.
Yatis sUresi ile bagimsiz iliskili faktort belirlemek amaciyla
lojistik regresyon analizi yapildi. istatistiksel analizlerde
SPSS for Windows 20 paket programi kullanildi.

Bulgular

Geriatri Klinigi'nde 1 Ocak 2017-1 Ocak 2018
tarihleri arasinda 188 hasta yatirilarak tedavi edilmis;
12 hastanin tekrarlayan yatisi nedeniyle toplamda 200
yatis gerceklesmisti. Hastalarin yas ortalamalari 80+7,9;
113'U kadin (%58), 75'i erkekti (%42). En sik rastlanan
komorbiditeler hipertansiyon (%84), tip 2 Diabetes
Mellitus (%50) ve kardiyovaskiler hastaliklardi (%30)
(Tablo 1). Toplamda 107 hastada (%53,5) enfeksiyon
klinigi gdzlenmis olup; 70 hastada (%65,4) toplum kokenli,
37 hastada (%34,5) ise yatistan 48 saat sonra gelisen
enfeksiyon klinigi mevcuttu. Yirmi bir hastada (%19,6)
ise toplum kokenli enfeksiyona ek olarak nozokomiyal
enfeksiyon klinigi gelisti. En sik gorilen enfeksiyon tirleri
ise sirasiyla idrar yolu enfeksiyonu (IYE), solunum vyolu
enfeksiyonlari ve deri ve yumusak doku enfeksiyonlariydi
(Tablo 2). Yas ilerledik¢e enfeksiyon sikliginda artis oldugu
gozlendi (p=0,006).

Tum enfeksiyonlarin %44,9'unda tabloya ates eslik
etmis olup, bunlarin %89,5'inde ates ilk 48 saatten sonra
saptanmisti (Tablo 2). Dort hastada ates tablosu oldugu
halde enfeksiyon odagdi saptanamadi (iki hasta malignite,
bir hasta pulmoner emboli, bir hasta romatoid artrit).

Enfeksiyonu olan hastalarin yatis boyunca goézlenen
zirve |6kosit sayilar, gelis ve zirve C-reaktif protein
degerleri (CRP) ve zirve eritrosit sedimentasyon hizi (ESR)
degerleri enfeksiyonu olmayanlara gore anlamli olarak
yUksek bulundu (p<0,001, p<0,001, p<0,001, p<0,001).
Enfeksiyonu olanlardaki ortalama komorbidite sayisi
(4,3£1,7) ile olmayanlardaki komorbidite sayisi (4,1+1,8)
arasinda anlamli fark yoktu (p=0,38).

Enfeksiyonu olanlarin ortalama yatis streleri 25,1+17,0,
olmayanlarinki ise 14,6+8,2 glin idi (p<0,001). Hastalarin
gelis ve zirve |6kosit sayisi, zirve CRP gelis ve zirve ESR
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Tablo 1. Geriatri kliniginde yatan hastalarin hastalik dagilimi

Hastalik Enfeksiyon + Enfeksiyon - Toplam
(n=107) (%) (n=93) (%) (n=200)
Hipertansiyon 92 (%86) 76 (%81,7) 168 (%84)
Diabetes Mellitus tip 2 49 (%45,8) 51 (%54,8) 100 (%50)
Kardiyovaskiiler hastaliklar 34 (%31,8) 6 (%27,9) 60 (%30)
Norolojik hastaliklar (Demans disi) (Serebrovaskiiler has., Parkinson has. vb.) 29 (%27,1) 0 (%21,5) 49 (%24,5)
Demansiyel hastaliklar (Alzheimer has., Lewy cisimcikli demans vb.) (%25 2) 4 (%15) (%20 5)
Obstruktif akciger hastaliklari (astim, KOAH) 3(%21,5) 4 (%15) 7 (%18,5)
Tiroit hastaliklan (hipo/hipertiroidizm) 22 (%20,6) 8(%19,3) 40 (%20)
Kronik bobrek yetmezligi 21 (%19,6) 15 (%16,1) 36 (%18)
Maligniteler 16 (%15) 8 (%8,6) 24 (%12)
Kalp yetmezligi 16 (%15) 10 (%10,7) 26 (%13)
Benign prostat hiperplazisi 13 (%12,1) 12 (%12,9) 25 (%12,5)

KOAH: Kronik Obstruktif Akciger Hastaligi, has: Hastalik, n: Sayi

Tablo 2. geriatri kliniginde yatan hastalarin enfeksiyon dagilimi ve ates goriilme orani

n=200 Enfeksiyon sayi ve oranlari Ates gorilme oranlan
(n=107) (%53,5) (n=48) (%A44,9)

iYE 62 (%57,9) 27 (%43,5)

Solunum yolu enfeksiyonlari (USYE, ASYE) 48 (%44,9) [USYE= 4 (%3,7), ASYE= 44 (%41,1)] 23 (%47,9)

Deri ve yumusak doku enfeksiyonlari 1(%10,3) 5 (%45,4)

Bakteremi 10 (%9,3) 9 (%90)

AGE 4 (%3,7) 4 (%100)

Kateter iliskili enfeksiyonlar 3 (%2,8) 3 (%100)

Diger (A. kolanjit, A. menejit, dis absesi vb.) 7 (%6,7) 3 (%42,8)

IYE: idrar yolu enfeksiyonu, USYE: Ust solunum yolu enfeksiyonu, ASYE: Alt solunum yolu enfeksiyonu, AGE: Akut gastroenterit, A: Akut, n: Say

degerlerindeki ylksekligin yatis streleri ile iliskili oldugu ikinci siklikla rastlanan enfeksiyon pnomoni olarak

gozlendi (p=0,049, <0,001, <0,001, <0,001, 0,001).
Enfeksiyon tablosuna atesin eslik ettigi hasta grubunda
yatis slresi atesi olmayanlara gore alti bucuk giin daha
uzundu (p<0,001). Gelis CRR zirve CRP ve gelis ESR
degerlerinin yatis slresi ile bagimsiz iliskili oldugu gézlendi.
Lojistik regresyon analizinde, yatis suresi ile iliskisi en glgli
olan degiskenin zirve CRP degeri oldugu belirlendi (Odds
orani=0,16) (% 95 Glven aralgi=0,05-0,27).

Tartigma

Geriatrik nUfusta en sk gorilen enfeksiyonlar
alt solunum vyolu ve idrar yolu enfeksiyonlaridir. Bu
enfeksiyonlarin yizdesi ve siralamasi, calisilan gruba ve
tanima gore degismektedir. Oyle ki, bakim evi sakinlerinde
en sik idrar yolu enfeksiyonlari gorilirken, toplumda
yasayan ve hospitalize edilen yaslilarda en sik alt solunum
yolu enfeksiyonlarina rastlanmaktadir (7). IYE'nin geriatrik
hastalarda goérilme orani %5 ila %30 arasinda seyreder
ve yas ilerledikce bu oran giderek artar (3). Calismamizda
yatislarin timiinde IYE gériilme orani %31'dir. IYE tim
enfeksiyonlarin = %57,9'unu  olusturup, calismamizda
en sik gorulen enfeksiyon olmustur. Calismamizda
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saptanmistir (%41,1). Yaslida pnémoni, enfeksiyona bagli
Olimlerin basinda gelir ve tim nedenlere bagl mortalite
siralamasinda besinci sirada yer alir. ilerleyen yas ve
komorbiditeler disinda, yasla beraber sikligi artan yutma
problemleri ve bakim evinde konaklama gibi faktorler
de pnomoni yatkinhdini arttinr  (8). Calismamizda
enfeksiyonlarin = %44,9'unu  pnémoniler olusturmakta
olup, literatirde pnoémoni sikhgini calismamizdakine
benzer nitelikte gosteren (%13-48) calismalar mevcuttur
(9,10).

Calisma  grubunda deri  ve yumusak  doku
enfeksiyonlarinin oraniise %10,3 olup; deri-yumusak doku
enfeksiyonlari, yasli hastada enfeksiyon sikliginda tglnci
siradadir. Avkan-Oguz ve ark. (11) yaptidi calismada,
hastanede yatan yash hastalarda deri ve yumusak doku
enfeksiyonu orani calismamizdakine benzer olarak %13
olarak bildirilmistir. Bu yas grubunda deri ve deri alti
dokuda gozlenen atrofi, dolasim problemleri ve immobilite
skl arttigindan, deri ve yumusak doku enfeksiyonlari
riski de artar (12).

Akut  enfeksiyonlarin
gbzlenmeyebilir (4).

1/3'Unde  ates  yaniti
Calismamizda tim enfeksiyonlarin
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%44,9'una ates eslik etmis olup, bu oran literatirde
belirtilen orandan daha dusuktdr. Ates yaniti daha cok ilk 48
saat sonra ortaya cikan enfeksiyon olgularinda gézlenmistir
(%89,5). Bu durum, hastane kokenli enfeksiyonlara yol
acan patojenlerin virllanslarinin daha yuksek olusu ve
daha gucli bir immin cevap olusturmalari ile agiklanabilir.
GCalismamizin Gglncl basamak bir Universite kliniginde
yapiimis olmasi da bu sonucu destekler niteliktedir.
Yahav ve ark. (13) 1933 yasli hastanin verileri ile yaptigi
calismada, enfeksiyonu olan yash hastalarin %67,1'inde
ates gozlendigi tespit edilmistir. Kakde ve ark. (14) yaptid
95 yash hastayl iceren calismada ise, calismamizdakine
benzer olarak, enfeksiyonlarin %45,2'sine ates eslik
etmistir.

Yasl hastada, ¢ogu zaman tipik klinik belirti ve
bulgular gézlenmediginden, infektif olan ve olmayan
durumlarin birbirinden ayirt edilmesinde enfeksiyon
belirtecleri kullanisli olabilir. Calismamizda, enfeksiyonu
olan hastalarin yatis slresi boyunca gdzlenen zirve
|6kosit, gelis ve zirve CRP zirve eritrosit sedimentasyon
hizi yanitlari, enfeksiyon klinigi olmayan hastalardan
anlamli olarak daha ylksek bulunmustur. Yasli hastalarda
immuan  yanitin - zayiflamasi  beklense de enfeksiyon
varliginda |6kosit sayisinda ve enfeksiyon belirteclerinde
anlamli artis oldugu g6zlenmistir. Eritrosit sedimentasyon
hizinin yasla beraber artmasina ve infektif streclerde
CRP'ye gore daha ge¢ yanit vermesine ragmen,
enfeksiyon hastalarinda da diger hastalara gore anlamli
artis gostermesi, hastaneye yatis gerektiren ciddi
enfeksiyonlarda enfeksiyon gdstergelerinin daha belirgin
oldugu duslncesini desteklemektedir. Calismamizda
yatan hastalarin gelis ve zirve I6kosit sayisi, zirve CRP
gelis ve zirve ESR degerlerindeki yUksekligin, yatis stresi
ile iliskili oldugu saptanmistir. Barma ve ark. (15) 3723
yash hasta ile yaptigi calismada, zirve CRP degerinin,
yatis sUresi ve mortalite ile iliskili oldugu gdézlenmistir.
Calismamizda, zirve CRP dederinin, yatis sdresinin
en oOnemli 6ngordiridctst  oldugu tespit edilmistir.
Zirve CRR akut bircok hastaligin ciddiyeti hakkinda
fikir veren 6nemli bir belirtectir. Yiksek CRP degeri
ve yatis suresi arasinda iliski oldugu bilinse de yasl
hastalarda zirve CRP ve uzamis vyatis iliskisi hakkinda
calisma bulunmamaktadir. 1123 yasl hastada yapilan
baska bir calismada ise, ylksek eritrosit sedimentasyon
hizi degerinin, 10 glnden uzun suren yatislarla iliskili
oldugu gosterilmistir (16). Enfeksiyona atesin eslik ettigi
hastalarda da, atessiz hastalara gore yatis stresi anlamli
olarak uzun bulunmustur. Bu durum, atesin hastane
kokenli enfeksiyonlara daha ¢ok eslik etmesi ve bu
enfeksiyonlarin patojenlerinin daha direncli ve seyrinin
daha agir olmasi ile agiklanabilir. Masotti ve ark. (17) 115
yaslh pndmoni hastasi ile yaptigi calismada, yuksek atesin
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ve yuksek eritrosit sedimentasyon hizi degerlerinin, yatis
sUresinde uzama ile iliskili oldugu goésterilmistir.

Galisma grubunda, yas ile enfeksiyon sikligi arasinda
anlamli iliski saptanmistir. ilerleyen yas ile enfeksiyona
yatkinlik arttigindan bu sonu¢ 6ngorilmekte olup,
literatlrde de benzer sonuclar bildiren calismalar mevcuttur
(18,19).

Calismanin Kisitliliklan

Galismamizin kisitliliklarr arasinda calismaya dahil olan
hasta sayisinin azhdi, Uclncl basamak saglik hizmeti
veren klinigimizde yatan hastalarin cogunun poliklinigimiz
takibindeki yaslilar olmasi, elektif kosullarda ve ileri tetkik
amacl yatirilan hasta sayisinin yiksekligi gibi nedenlerle
calisma grubunun, toplum genelini yansitmamasi sayilabilir.
Yasl hastada IYE ve asemptomatik bakteritirinin ayrimi
cok zor oldugundan, tipik IYE semptomlari olmaksizin,
klinik 6ngoérl ya da laboratuvar belirteclerinin destegiyle
IYE tanisi konulmasi, IYE sikhigini arttirmis olabilir. Ayni
zamanda ¢alismanin retrospektif olusu verilerde farkliliklara
(laboratuvar parametreleri, farkli zamanlarda farkli kitlerin
kullaniimasi, klinik takip degiskenlikleri gibi) yol acarak,
sonuclari etkilemis olabilir.

Sonug

Hastanede tim nedenlere bagl yatarak tedavi géren
hastalarda en sik gorilen enfeksiyonlar idrar yolu, alt
solunum yolu ve deri-yumusak doku enfeksiyonlar
olup, ilerleyen yasla birlikte enfeksiyon sikliginin arttigi
g6zlenmistir. Yasl nifusta enfeksiyonlara eslik etmesi
beklenen belirti ve bulgular, basta ates olmak Uzere,
her zaman gorilmemekte olup, calismamizda ates
beklenenden dustk olarak, enfeksiyonlarin yarisindan
azinda gordlmustdr. Enfeksiyon varligi, enfeksiyona atesin
eslik etmesi, gelis-zirve I6kosit, gelis-zirve ESR ve zirve CRP
degerlerinin yatis stresi ile iliskili oldugu gozlenmistir. Yasl
hastalarda enfeksiyon ¢zelliklerinin belirlenmesi agisindan
ozellikle geriatri  kliniklerinde prospektif calismalarin
planlanmasina ihtiyac vardir.
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Abstract

0z

Aim: Malnutrition has been associated with morbidity and longer
length of hospital stay. In this study, we aimed to investigate the
effect of malnutrition on length of hospital stay in adult patients
undergoing elective orthopedic surgery.

Methods: Three hundred and fifty of 1051 patients, who
underwent orthopedic surgery between April 1, 2011 and May
30, 2011, were randomly enrolled in the study. The demographic
data, nutritional and comorbidity status and post-operative
data (complications, length of hospital stay) of the patients
were prospectively recorded in the computer data system.
The nutritional status of the patients was evaluated using the
Nutritional Risk Screening-2002.

Results: A total of 314 patients were included in the study,
59.9% of whom were women. The mean age was 57.1+18.4
years. Forty-nine point seven percent of the patients were
younger than 65 years. The mean length of hospital stay was
6.14+4.69 days. The risk of malnutrition in patients over 65
years of age was 7.47 times higher than in younger patients. The
length of hospital stay was longer in patients with malnutrition
risk (p<0.01).

Conclusion: Our findings suggest that malnourished patients
have an average of 1.36 days longer length of hospital stay and
the resulting cost to the National/Social Health Service cannot
be ignored.

Keywords: Malnutrition, NRS-2002, orthopedic surgery, nutrition

Amag: Malnutrisyon, morbidite ve hastanede kalis siresinin
uzamasi ile iliskilidir. Bu calismada, elektif ortopedik cerrahi
girisim yapilan eriskin hastalarda malndtrisyonun hastanede kalis
sUresi Uzerine etkisini arastirmayl amacladik.

Yoéntemler: 01.04.2011 -30.05.2011 tarihleri arasinda ortopedi
kliniklerinde yatan 1051 hastadan 350'si calismaya dahil edildi.
Hastalarin demografik verileri, beslenme ve komorbidite durumu
ve operasyon sonrasi verileri (komplikasyonlar, hastanede yatis
sliresi) bilgisayar veri sistemine prospektif olarak kaydedildi.
Hastalarin  beslenme durumu, “Beslenme Risk Taramasi
(Nutritional Risk Screening-2002)” kullanilarak degerlendirildi.

Bulgular: Calismaya %59,9" u kadin olmak Uzere toplam 314
hasta dahil edildi. Yas ortalamasi 57,1+18,4 idi. Hastalarin
%49,7 'si 65 yasindan kicUk idi. Ortalama hastanede kalis stresi
6,14+4,69 gin idi. Altmis bes yas Ustl hastalarda malnUtrisyon
riski 7,47 kat daha fazla bulundu. MalnUltrisyon riski olan
hastalarda yatis stiresi daha uzun idi (p<0,01).

Sonug: Bulgularimiz malnUtrisyonlu hastalarin ortalama 1,36
gin daha uzun hastanede yatis slresine sahip oldugunu
gOstermektedir ve ortaya ¢ikan maliyet goz ardi edilemez.

Anahtar Sézciikler: Malnttrisyon, NRS-2002, ortopedik cerrahi,
beslenme
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Introduction

Malnutrition is a significant health problem, and its
prevalence among patients treated in hospitals varies
from 10% to 60% depending on the population,
pathology, and test used (1-5). These rates rise due to lack
of instructions to deal with nutritional problems, and lack
of basic knowledge with respect to dietary requirements
and practical aspects of the hospital’s food provision (6,7).
Malnutrition has been associated with morbidity in both
acute and chronic diseases (8). Malnourished patients
have a longer hospital stay due to increased morbidity
(9). It has been reported that the length of hospital-
stay increased by 40-70% in patients with malnutrition
compared to those without (8). Prolonged treatment
periods and hospitalization periods create snowballing
burdens on the National/Social Health Services of all
countries.

A complete nutritional assessment can be made by
considering subjective and objective parameters together
(10). Over seventy techniques are used for identifying
malnourished patients (11). In 2003, the European
Society of Parenteral and Enteral Nutrition announced
a guideline for the evaluation of the nutritional status
of patients treated in hospitals and recommended the
Nutritional Risk Screening-2002 (NRS-2002) developed
to identify patients at risk of malnutrition in the hospital
setting (12,13). The number of scientific publications
concerning malnutrition in hospitalized orthopedic
patients has risen in the last decade. However, there
are few studies using the NRS-2002 which is a reliable
screening tool for the evaluation of malnutrition risk in
patients undergoing elective orthopedic surgery (14-16).
In the present study, we aimed to assess the prevalence
of malnutrition in orthopedic patients as well as to
investigate the association between malnutrition and
selected clinical outcomes in these patients.

Methods

Study Design

The Ethics Committee of Ankara Numune Training
and Research Hospital approved the study protocol
(19.01.2011, 094/2011). Three hundred and fifty
individuals, who underwent non-emergent orthopedic
surgery performed by the same surgical team from April
2011 to May 2011 at the Ankara Numune Training and
Research Hospital orthopedics and traumatology clinic,
were enrolled in this prospective, observational cohort
study. There were 30 resident doctors and 19 orthopedic
surgeons who had at least five years of expertise.

A total of 350 of 1051 patients, who attended the
outpatient clinic for preoperative examination for non-
emergent orthopedic surgery, were randomly selected.
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Patients under 18 years of age were not included
in study. Individuals having malignant diseases (n=3),
communication disability (those using a different language,
deaf, etc.) (n=5), and individuals refusing to participate in
the study (n=28) were excluded.

The demographic data, nutritional and comorbidity
status and post-operative data (complications, length of
hospital stay) of the patients were prospectively recorded
in the computer data system.

Evaluation of Nutritional Status

We used the NRS-2002 that recommended by ESPEN
in hospitalized patients to evaluate the nutritional status
of patients (13). The patients included in the study
were divided into two groups according to malnutrition
status. Patients with a NRS-2002 score of =3 and <3 were
included in risk group and non-risk group, respectively. The
groups were compared according to age, gender, length
of hospital stay, and comorbid conditions.

Statistical Analysis

According to power analysis, to obtain 80% power at
a level of 0.05, 350 individuals were included in the study.
The Number Cruncher Statistical System (NCSS) 2019
(Kaysville, Utah, USA) program was used for statistical
evaluation. The Kolmogorov-Smirnov test was used to
determine whether the data were parametric. According
to parametric tests, frequency analyses were performed
and interpreted as percentages. The Pearson chi-square
was used to investigate the relationships between the
groups. The relationship between the related variables was
also measured with the Pearson correlation coefficient.
Differences between the groups were investigated by
a chisquare test, and the student’s t-test was used to
examine the differences. A p value of less than 0.05 was
considered statistically significant.

Results

Three hundred and fourteen patients were included,
59.9% of whom were female. The mean age of the
individuals was 57.1+£18.4 years. 49.7% (n=156) of the
individuals were younger than 65 years. The mean length
hospital stay was 6.14+4.69 days. The mean age of the
patients in the risk group was higher than in the non-
risk group (p=0.001). The risk of malnutrition was 7.47
times higher in patients aged =65 [Odds ratio (OR): 7.475
(95% Confidence interval (Cl): 4.18-13.37)] and in female
patients (p=0.001). The risk of malnutrition in females was
3.069 times higher than in males [OR: 3.069 (95% ClI:
1.78-5.29)] (Table 1).

The rate of malnourished patients was 29.3%, and
the risk of malnutrition was 2.86 times higher in patients
with at least one comorbid condition (p=0.001) [OR:



Ferhatoglu and Donmez. Nutritional Status in Orthopedics Patients

2.866 (95% Cl: 1.71-4.79)]. The risk of malnutrition was
2.58 times, 1.91 times and 4.34 times higher in patients
with hypertension, Diabetes Mellitus and chronic arterial
disease, respectively [OR: 2.582 (95% Cl: 1.57-4.23)],
[OR: 1.914 (95% Cl: 1.08-3.37)], [OR: 4.34 (95% Cl: 1.96-
9.61)], respectively) (Table 2,3).

Complications were found in 6.3% (n=20) of the
patients, wound infection in 4.4% (n=14), pulmonary
thromboembolism in 0.9% (n=3), atelectasis in 0.9%
(n=3) and pneumonia in 0.31% (n=1).

The length of hospital stay was significantly longer in
risk group after the exclusion of complications (p<0.01).

Table 1. Demographic variables of individuals

Malnutrition risk P
Risk+ Risk-
(n=218) (n=96)
n (%) n (%)
Min-max 18-89 (54) 1893 (72)
(Median)
* %
A% Mean+SD | 51.73¢17.23 | 69.57+14.95 | -0-001
(year)
<65 138 (88.5) | 18 (11.5)
=65 80 (50.6) 78 (49.4)
Gender | Male 104 (82.5) 22 (17.5) b0.001**
Female 114 (60.6) | 74 (39.4)

SD: Standard deviation, min: Minimum, max: Maximum, n: Number
aStudent t-test, PPearson chi-square test
*p<0.05, **p<0.01

Table 2. Evaluation of chronic diseases according to malnutrition

risk
Malnutrition risk p
Risk+ Risk-
(n=218) (n=96)
n (%) n (%)
Comorbid | No 118 (54.1) | 28(29.2) |20.001**
disease |y 100 (45.9) | 68(70.8)
Hypertension | 81 (37.2) 58 (60.4) | @0.001**
Diabetes 37(17.0) | 27 (28.1) | 20.024*
Comorbid e
disease COPD™ 14 (6.4) 10 (10.4) |20.220
CAD" 11 (5.0) 18 (18.8) | 30.001**
CRF" 1(0.5) 1(1.0) b0.519
Goiter 3(1.4) 2(2.1) b0.64
Heart failure | 2 (0.9) 1(1.0) b1.000
Number of | Nodisease | 118 (54.1) | 28 (29.2)
Egnmd‘?ﬁfgs 1 59(27.1) | 32(333) | 0001
2 34(15.6) |24 (25)
=3 7(3.2) 12 (12.5)

The mean postoperative hospital-stay in patients having
normal nutritional status and malnourished patients was
5.45+3.49 and 6.81+4.06 days, respectively. The mean
length of hospital stay in the risk group was 1.36 days
longer than in non-risk group. Also, the risk of malnutrition
was 1.55 times higher in patients with a length hospital
stay of 5 days or more [OR:1.740 (95% Cl:1.014-2.63)].

Discussion

The present study demonstrated three main findings:
a-) the predominant age group for malnutrition risk was
older than 65 years, b-) comorbidities increased the risk
of malnutrition and indirectly prolonged the length of
hospital stay, c-) length of postoperative hospital stay
was longer in individuals having malnutrition risk after
exclusion of complications (p<0.01).

Decreased food intake is a significant determinant of
chronic malnutrition amongst older adults, and this may
be due to impaired sense of taste and smell, differences
in hormones controlling gastric and intestinal motility, and
alterations in mood associated with isolation, depression,
and dementia (17). Nutritional evaluation is a cost-effective
method to enhance nutrition state and assist in achieving
more desirable functional recovery following an orthopedic
operation (18,19). Lumber et al. (20) showed that patients
having a high malnutrition risk at hospital admission were
older thanthose in the low-risk group. The high predominance
of malnutrition amongst older patients having orthopedic
surgery, as well as the effects of malnutrition on length of
hospital stay has been well shown (20-27).

Comorbid disease-related malnutrition is one of
the most common comorbidities in all hospitalized
patients (26), but it is usually a neglected diagnosis. This
neglected pathologic condition increases the length of
hospital stay, morbidity, and mortality. The association
of comorbid disease and malnutrition is well recognized
(28,29). The finding of the present study shows that
hypertension, Diabetes Mellitus, and coronary artery
disease are comorbid conditions related to the risk of
malnutrition in patients, candidate for non-emergent
orthopedic surgery.

Table 3. Logistic regression analysis results of factors affecting
malnutrition risk

B p OR 95% ClI for OR
Lower Upper
Age (= 65 years) | 1.864 | 0.000** | 6.448 |3.438 12.093
Comorbid 0.679 | 0.021* 1.973 | 1.109 3.507
condition

COPD: Chronic obstructive pulmonary disease, CAD: Chronic arterial disease,
CRF: Chronic renal failure, n: Number
aPearson chi-square test, PFisher’s exact test

**p<0.01, *p

<0.05

OR: Odds ratio, CI: Confidence interval, B: Logistic regression analysis
Variable(s) entered on step 1: age, gender, comorbid condition, length of
hospitalization, type of surgery

*p<0.05, **p<0.01
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Likewise, several researchers highlighted the influence
of nutritional status on length of hospital stay (30-34).
Kyle et al. (9) found a statistically significant relationship
between malnutrition and length of hospital stay. Curtis
et al. (35) revealed that the length of hospital stay in
malnourished patients was approximately three days longer
compared to well-nourished ones. In their cross-sectional
study including 469 patients, Amaral et al. (36) reported
that 42% of the patients were categorized as nutritionally-
at-risk suggesting that disease-related malnutrition could
represent an increment of 19.3% in costs in Portuguese.
The results of a study by Lim and Daniels (37) revealed
that malnourished patients incurred higher hospitalization
costs. In the present study, compatible with the literature,
the length of hospital stay was longer in patients with
malnutrition risk after the exclusion of complications
(p<0.01).

Malnutrition that exists in the patient may become
more apparent during the hospital stay. Malnutrition
should be considered an independent predictor of
nosocomial infections and complications. Malnutrition
is also associated with longer hospital stay and
mortality (9,30, 38-40). Edington et al. (2) showed that
malnourished patients had a longer hospital stay and had
more postoperative infections. We found that the mean
length of postoperative hospital stay was 5.45+3.49
days in patients having normal nutritional status and
6.81+4.06 days in malnourished patients after exclusion
of complications.

Rasmussen et al. (41) reported that 40% of patients
hospitalized in internal medicine, gastrointestinal surgery,
and orthopedic surgery clinics were at nutritional risk,
however, very few of them were identified. In the present
study, we found that this rate was 29.3%. Our outcomes
are compatible with other research showing a high
prevalence of malnutrition in hospitalized patients. The
prevalence of malnutrition among hospitalized patients
varies between 20% and 58.5% (1-5,41). Regarding the
relevance of accurate description of malnutrition in this
population, the use of a reliable screening tool should be
guaranteed. In this project, we used the NRS-2002, whose
predictive efficacy has been accurately proved to diagnose
malnutrition and recommended by the European Society
for Clinical Nutrition and Metabolism (42). Nevertheless,
there is no consensus on which screening tool is better for
detecting malnourished patients. Recently, Koren-Hakim et
al. (24) demonstrated that the Mini Nutritional Assessment
was a better tool as compared with the Malnutrition
Universal Screening Tool and NRS-2002. However, Velasco
et al. (43) argued that NRS-2002 was better than the
Mini Nutritional Assessment and Malnutrition Universal
Screening Tool. NRS-2002 includes the nutritional parts
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of the Malnutrition Universal Screening Tool, also,
classification of the severity of the disease as a reflection
of increased nutritional demands.

Besides, the Mini Nutritional Assessment Screening Tool
is more likely to identify patients developing malnutrition
risk, and malnutrition at an initial stage (24), since it also
involves physical and mental aspects that frequently affect
the nutritional status of the elderly, as well as a dietary
guestionnaire. It is, in fact, a combination of a screening
and an assessment tool.

Study Limitations

Limitations of the present study involved a small
sample size and short follow-up period due to single-center
practice. Because of the absence of formally accepted,
regular measures of nutritional state, comparison with
other investigations are challenging. On the other hand,
it should be considered that this research was carried
in a single center. By incorporating more centers,
these outcomes could be extended to different clinical
perspectives. The results of this study could be doubted
using evidence-based medicine by those who advocate
the advantage of randomized clinical trials to support
conclusions and define concepts. However, we believe
that scientific development can be based on hypothetico-
deductive processes, as occurred previously (44). As in the
case of malnutrition, it would be unethical to randomize
one group of individuals to starvation and compare their
results to the group of fed individuals.

Conclusion

It is challenging to obtain an accurate assessment of
the prevalence of malnutrition in patients admitted to
hospital. Our findings suggest that malnourished patients
have an average of 1.36 days longer hospital stay and the
resulting cost to the National/Social Health Service cannot
be ignored. There are two areas of further research
which need to be addressed: health care experts can be
enlightened to identify malnutrition and malnourished
patients who need therapy. Just then, malnutrition would
be appropriately managed. Furthermore, prospective
randomized controlled studies are required to define
whether improving nutritional state of malnourished
patients is cost-effective.
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Abstract
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Aim: The aim of this study was to investigate whether urinary
neutrophil gelatinase-associated lipocalin (NGAL) and serum
ischemia-modified albumin (IMA) levels could serve as early
biomarkers of contrastinduced acute kidney injury (CI-AKI)
in patients with normal serum creatinine values who undergo
coronary angiography (CAG).

Methods: This study was conducted in 78 patients undergoing
CAG. Urinary NGAL and serum IMA values which measured prior
to and 6 hours after CAG were compared with creatinine values
that measured prior to and 48 hours after CAG.

Results: IMA and NGAL values obtained 6 hours after CAG
differed significantly from those obtained at baseline. Statistically
significant differences were found between the baseline and
6th-hour values of urinary NGAL and serum IMA (p<0.001).
There was no significant difference between baseline and 48th
hour serum creatinine levels (p=0.081). In addition, a statistically
significant positive correlation was found between pre-processing
and 6th-hour NGAL and IMA levels, (r=0.277, p=0.014; r=0.407
and p<0.001, respectively).

Conclusion: An increase in urinary NGAL and serum IMA levels
were detected without an increase in serum creatinine values
which is routinely used in determining CI-AKI. When compared

Amag: Serum iskemi modifiye alblimin (IMA) ve idrar nétrofil
jelatinaz iliskili lipokalin (NGAL) gibi biyobelirtecler kontrastla
iliskili bébrek hasarinin erken tanisinda umut vadetmektedirler.
Bu calismanin amaci serum kreatinin dizeyleri normal olup
koroner anjiyografi yapilan hastalarda idrar NGAL ve serum IMA
duzeylerinin kontrastla iliskili bobrek hasarinin erken teshisinde

kullanilabilecekleri hipotezini arastirmaktir.

Yontemler: Calismaya elektif koroner anjiyografi (KAG)
uygulanan 78 hasta alindi. KAG'den 6nce ve 6 saat sonra 6l¢llen
idrar NGAL ve serum IMA degerleri, KAG'den 6nce ve 48 saat
sonra Olcllen kreatinin degerleri ile karsilastirildi.

Bulgular: idrar NGAL ve serum IMA degerlerinin baslangic ve
6. saat deg@erleri arasinda istatistiksel olarak anlamli fark izlendi
(p<0,001). Baslangic ve 48. saat serum kreatinin degerleri
arasinda anlamli fark izlenmedi (p=0,081). Ek olarak, islem
dncesi ve 6. saat NGAL ve IMA dizeyleri arasinda pozitif
korelasyon izlendi (sirasiyla r=0,277, p=0,014; r=0,407 ve
p<0,001).

Sonuc: Calismamizda, kontrastla iliskili bobrek hasarinin
teshisinde kullanilan serum kreatinin degerlerinde bir artis
olmadan uriner NGAL ve serum IMA duzeylerinde anlamli artis
izlendi. Serum kreatinin ile karsilastinldiginda, idrar NGAL ve
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to serum creatinine, urinary NGAL and serum IMA may be early
and sensitive biomarkers for predicting Cl-AKI.

Keywords: Neutrophil gelatinase-associated lipocalin, ischemia
modified albumin, contrast-induced acute kidney injury

serum IMA, kontrastla iliskili bobrek hasarini tahmin etmek icin
erken ve hassas bir biyobelirte¢ olarak kullanilabilir.

Anahtar Sozcikler: Notrofil jelatinaz iliskili lipokalin, iskemi
modifiye albimin, kontrastla iliskili bobrek hasari

Introduction

Contrast-induced acute kidney injury (CI-AKI) is one
of the more common serious complications of cardiac
catheterization and coronary angiography (CAG) (1). CI-
AKI occurs in 10-20% of patients after contrast media
exposure in CAG (2). A lot of studies have shown that
CI-AKl is linked to many worst outcomes and prolonged
hospitalization (3). CI-AKI is the third leading cause
of hospital-acquired renal failure (11.3%) (4). For this
reason, after contrast media exposure, serum creatinine
(sCr) and other renal function tests should be monitored
with serial measurements in all patients who have risk
factors for CI-AKI (1). CI-AKI has been defined as an
increase in sCr levels more than 25% within three days
after intravascular contrast administration (4). SCr,
known as the classical biomarker of renal function,
has low sensitivity and it is affected by many variables
such as race, gender, age, total body volume, changes
in muscle mass and tubular secretion (5). SCr is not
a useful marker for early diagnosis of CI-AKI since
increases in SCr levels are usually observed 48-72 hours
after contrast medium administration. Therefore, we
need new kidney biomarkers for early detections of ClI-
AKI and to estimate prognosis in patients with kidney
injury.

Recent studies have shown that novel and more
sensitive biomarkers such as neutrophil gelatinase-
associated lipocalin (NGAL) can be used for early diagnosis
of CI-AKI (4-6). NGAL, known as kidney troponin, is a 25-
kDa protein covalently bound to gelatinase from human
neutrophils (5). It might be one of the earliest potential
markers of renal tubular injury.

Ischemia-modified albumin (IMA) is a variation of
albumin which is the most abundant plasma protein in
human plasma. The task of the albumin is to transport
divalent ions such as cobalt with the N-terminal end of
albumin. Depending on the ischemia and reactive oxygen
molecules formed secondary to ischemia, changes occur
at the N-terminal end of albumin. As a result, the ability
of albumin to bind cobalt is disrupted. IMA has been
associated with acute ischemia before necrosis. IMA could
be used as an early biomarker for CI-AKI (7).
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In this study, we investigated the use of urinary NGAL
and serum IMA in early diagnosis of CI-AKI in patients
undergoing CAG and receiving contrast media.

Methods

Study Population

This research was planned as prospective
observational cohort study and we included 93
consecutive individuals. Characteristic features of the
patient group (78 patients) were as follows: 1) patients
with stable angina pectoris, 2) patients with ischemic
electrocardiogram changes, positive treadmill test, or
positive myocardial perfusion scintigraphy (MPS), 3)
patients who received contrast media for CAG eGFR value
>60 mL/min/1.73 m2 calculated using the modification
of diet in renal disease-MDRD equation). In order to
compare the baseline values of the patient group, 15
individuals with demographic and clinical characteristics
compatible with the patient group who did not undergo
CAG and did not receive contrast media were included
in the study (control group). Thus, we ensured that there
were no independent factors affecting the baseline
measurements and that the contrast agent volume was
the only factor that would affect the markers of renal
function and cause nephrotoxicity 6 hours after contrast
agent administration.

The study was approved by Ufuk University Faculty of
Medicine, Dr. Ridvan Ege Hospital Noninvasive Evaluation
Committee (decision no: 311020131, date: 31.10.2013)
and all patients gave written informed consent.
Cardiomyopathy, permanent pacemaker, presence of
severe atrioventricular conduction defect, left ventricular
hypertrophy, left ventricular systolic dysfunction (ejection
fraction <40%), moderate to severe valvular heart disease,
hypertensive heart disease, acute pericarditis, myocarditis,
congenital heart disease, acute coronary syndrome,
skeletal muscle disease, G3-5 stage renal function
impairment (according to the MDRD formula eGFR value <
60 mL/min/1.73 m2), severe electrolyte imbalance, history
of contrast media exposure within one week, and known
nephrotoxic drug exposure comprised the exclusion
criteria.

a
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All patients were given 1 cc/kg/hour isotonic NaCl 4
hours before the procedure and intravenous isotonic NaCl
infusion was continued for 12 hours after the procedure.
Diuretics and metformin were routinely withheld 24 h
before the procedure.

Laboratory Values

Urinary NGAL and serum IMA were measured before
and 6 hours after the procedure. SCr and blood urea
nitrogen (BUN) levels were measured before and 48 hours
after the procedure and all measurements were compared.
Thyroid-stimulating hormone (TSH), pro-brain natriuretic
peptide (pro-BNP), and urinary NGAL levels were assessed
by chemiluminescent microparticle immunoassay tests
using an Abbott Architect i2000 (Abbott INC., USA) device.
Serum-urine creatinine, BUN, low-density lipoprotein (LDL),
high-density lipoprotein (HDL) and triglyceride levels were
assessed by the calorimetric method using an Abbott
Architect C8000 (Abbott INC., USA) device. Complete
blood count was studied usng the ABBOTT CELL DYN
3700 (Abbott INC, USA) with 22-parameter impedance-
laser technology. HbATc was measured by Agilent 1100
series (Agilent Technologies, Germany) with the high-
performance liquid chromatography method. Serum
IMA level was assessed spectrophotometrically by the
Humalayz 2000 (HUMAN INC, Germany).

Definitions

CI-AKI has been defined as an increase of more
than 25% in sCr levels within three days of intravascular
contrast administration (4). Hypertension was defined as a
blood pressure (BP) of >140/90 mmHg or 24-h ambulatory
BP >130/80 mmHg according to the European Society
of Cardiology guidelines. Hyperlipidemia was defined as
a total cholesterol level of >240 mg/dL or lipid-lowering
drug use. Current smoking was defined as smoking one
or more cigarettes per day for at least 1 year. Type 2
Diabetes Mellitus was defined according to the American
Diabetes Association guidelines as previous diagnosis and/
or a fasting blood glucose level of >126 mg/dL or use
of antidiabetic medications. Body Mass index (BMI) was

calculated according to the following formula: weight
(kg)/height (m)2. eGFR was calculated using the MDRD
equation [((186.3 x sCr-1.154) x (age-0203) x (0.742 if
female)] (8).

Statistical Analysis

The data were analyzed using the PASW Statistics
version 18 program. Descriptive statistics were shown as
mean + standard deviation for continuous variables, and
nominal variables were shown as number and percentage
(%). The normality assumption of the data was evaluated
with the Kolmogorov-Smirnov test. A chi-square test was
used to compare the nominal data. Correlation between
continuous data was analyzed by Spearman correlation
coefficient. The significance of the statistical difference
between independent groups (control group vs patient
group) was investigated by the Mann-Whitney U test. Two
or more related groups were evaluated by the Wilcoxon
matched-pairs signed rank test. A p value of <0.05 was
considered statistically significant.

Results

There was no statistically significant difference in
renal function and nephrotoxicity markers (sCr, BUN,
urine creatinine, NGAL, IMA) before the CAG procedure
between the two groups. Thus, we found that there were
no independent factors that would affect the baseline
measurements and the only factor that would affect
the change in renal function and nephrotoxicity markers
was the contrast agent to be given in the measurements
performed 6 hours after contrast agent administration.
Table 1 shows the main characteristics of the patient
and control groups. As shown in Table 1, no statistically
significant difference was found between control and
patient groups in terms of age, gender, BMI, hypertension,
hyperlipidemia, smoking history and eGFR. Laboratory
data of the patient and control groups are compared in
Table 2. As shown in Table 2, there was no statistically
significant difference in haemoglobin (Hgb), platelets,
LDL, HDL, triglycerides, TSH, HgbA1C, pro-Brain natriuretic

Table 1. Baseline clinical characteristics in groups

Characteristics Patient group (n=78) Control group (n=15) p

Age (years) 61.79+£11.58 62.46+15.78 0.758
Gender, (male/female), n 52/26 9/6 0.768
BMI, kg/m?2 28.61+3.74 28.40+4.33 0.963
HT, (%) 74.4 66.7 0.537
HL, (%) 60.3 46.7 0.397
DM, (%) 28.2 40.0 0.371
Current smoking, (%) 34.6 34.1 0.587
GFR (mean + SD) 88.35+14.74 91.33+£15.17 0.392

BMI: Body mass index, HT: Hypertension, DM: Diabetes Mellitus; HL: Hyperlipidemia, GFR: Glomeruler filtration rate, SD: Standard deviation, n: Number
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peptide (0. hour), BUN (0. hour) sCr (0. hour), urine
creatinine (0. hour), NGAL (0. hour), and IMA (0. hour)
between the groups. As shown in Table 3, we found that
Oh IMA and 6h IMA were significantly different in the
patient’s group. Similarly, 0-6 h NGAL and 0-48 h BUN was
significantly different in the patient’s group. There was no
significant difference between baseline and 48t hour sCr
level in the patient group. In addition, Oth h and 6th hour
urinary NGAL/urinary creatinine ratio was significantly
different in the patient’s group. We found a significant
positive correlation between baseline IMA-NGAL values
and 6th hour IMA-NGAL (r=0.277, p=0.014 and r=0.407,
p<0.001, respectively)

Discussion

Cl-AKl is a frequent complication that can be observed
after some radiologic and angiographic examinations.
Several studies have shown that CI-AKI was associated
with higher morbidity and mortality rates and longer
hospital stay (9). Therefore, early detection of CI-AKI
might reduce morbidity and mortality rate and length of
hospital stay. Early detection of CI-AKI can prevent clinical

adverse events. In addition, early diagnosis is challenging
since the patients for whom the decision of medical
treatment was taken were discharged on the same day
or 24 hours later. In our study, there was no statistically
significant difference between baseline and 48t hour
SCr levels in patient group. Maybe the results would have
been different if the creatine levels could be checked at 72
hours. However, glomerular function impairment began
before the increase in sCR levels. However, sCR, which is
the traditional marker of CI-AKl, is not a reliable biomarker
for early detection of CI-AKI, because it generally increases
48-72 hours after contrast media exposure. When the
increase in sCR levels is detected, a significant loss in
kidney function might have been started (10). The aim of
this study was to investigate the diagnostic value of urine
NGAL and serum IMA levels for early detection of CI-AKI.
To the best of our knowledge, there is no research about
the use of urine NGAL and serum IMA for early detection
of CI-AKI.

IMA, known as a marker of ischemia, increases in many
clinical conditions such as acute coronary syndrome, end-
stage renal disease, liver failure, cerebrovascular diseases,

Table 2. Comparations of baseline laboratory data between groups

Variables Patient group (n=78) Control group (n=15) p

Hb g/dL 13.95+1.41 13.8+1.59 0.474
Pt (x103/mm3 + SD) 243.65+59.50 248.8+46.25 0.638
LDL mg/dL 128.03+32.70 129.46+28.83 0.635
HDL mg/dL 38.21+7.89 40.06+9.75 0.558
TG mg/dL 153.21+70.20 177.13+67.11 0.157
Pro Bnp pikogram/mL 27.11+£24.64 27.86+£24.18 0.464
TSH mg/dL 1.58+0.97 1.90+1.09 0.303
HbA1c (%) 5.61£1.20 5.46+1.27 0.497
Oth Serum Creatinine mg/dL 0.87+0.15 0.83+0.13 0.232
0th BUN mg/dL 15.17+4.42 15.80+4.63 0.582
0Oth Urinary Creatinine mg/dL 76.99+71.86 55.36+41.91 0.230
0th IMA abs/u 0.89+0.21 0.92+0.12 0.203
0th Urinary NGAL nanog/mL 14.12+20.40 12.35+17.11 0.383

Hb: Haemoglobin, IMA: Ischemic modified alblimin, NGAL: Neutrophil gelatinase-associated lipocalin, SD: Standard deviation, LDL: Low density lipoprotein, HDL: High
density lipoprotein, TG: Triglycerides, TSH: Thyroid stimulating hormone, HbA1c: Haemoglobin A1c, BUN: Blood urea nitrogen, Plt: Platelet

Table 3. Changes in serum creatinine, BUN, Urinary creatinine, NGAL and IMA after iodine contrast exposure

Variables Baseline 6th after procedure 48th after procedure p

Creatinine 0.87+0.15 Nm 0.96+0.35 0.081

BUN 15.17+4.42 Nm 18.67+8.52 <0.001

Urinary creatinine 76.99+71.86 49.19+32.08 140.84+78.52 B-6 h<0.001
B-48 h<0.001

Serum IMA 0.89+0.21 1.05+0.29 Nm <0.001

Urinary NGAL 14.12+20.40 32.48+52.95 Nm <0.001

Urinary NGAL/Urinary Creatinine 0.96+1.74 15.7£21.5 Nm <0.001

Nm: Not measured, IMA: Ischemic modified albiimin, NGAL: Neutrophil gelatinase-associated lipocali, BUN: Blood urea nitrogen
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severe trauma, some neoplastic diseases, pulmonary
embolism, deep vein thrombosis and infections, and
superior mesenteric artery occlusion (11). A two-phase
vascular response is observed after contrast media
administration, firstly short-term vasodilatation, secondly
long-term vasoconstriction in the renal artery. This
situation is the main pathophysiologic mechanism of CI-
AKI (12). Increased vascular resistance reduces intrarenal
blood flow and GFR (13). Compared to the renal cortex,
the renal medulla, which has lower perfusion and partial
oxygen pressure, is much more affected by the decrease
in intrarenal blood flow (14). As a result of opening the
shunt with contrast agent effect, intrarenal blood flow
direction changes from the medulla to the cortex (14).
Ultimately, hypoxia occurs in the medulla. According to
our hypothesis, IMA levels which are used as a predictor
of ischemic organ damage might be increased in CI-AKI.
To the best of our knowledge, there are no studies about
the relationship between serum IMA levels and CI-AKI in
the literature. We found that 6th hour serum IMA level
was increased compared to the baseline level in this
study.

NGAL is released from many tissues in the organism
such as the gastrointestinal tract, bronchus, and renal
tubule. It stimulates the transformation of renal progenitor
cells toward renal tubular epithelial cells. Increased serum
NGAL level may support regeneration and repair of the
renal tubule when renal tubular damage has occurred.
A lot of studies have demonstrated that serum NGAL,
known as renal troponin, is a sensitive biomarker for early
detection of CI-AKI (15-17). Hirsch et al. (18) determined
a cut-off value of 100 ng/mL for NGAL for the detection
of CI-AKI in paediatric patients with a sensitivity of 73%
and a specificity of 100%. In their meta-analysis including
19 studies involving 2,538 patients, Haase et al. (19)
have shown that measurement of 6th hour serum NGAL
level had a high sensitivity for early detection of CI-
AKI. In addition, a lot of studies have shown that urine
NGAL had a higher predictive value compared to serum
NGAL (16,20). Bachorzewska-Gajewska et al. (21) have
compared NGAL and Cystatin C levels for the risk of
developing CI-AKI in 26 adult patients who underwent
CAG. Although CI-AKI did not develop, they found that 4th-
8th hour urine NGAL levels and 2th-4th hour serum NGAL
levels significantly increased compared to baseline levels.
Bachorzewska et al. (22) reported a significant increase
in serum NGAL after 2 and 4 hours and in urinary NGAL
4 and 8 hours after CAG and they observed that these
values returned to baseline levels within 48 hours. Similar
to the literature, we found increased levels of urine NGAL
6 hours after CAG compared to the baseline level. In this
study, we investigated IMA, an important ischemia marker
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that was not previously investigated in the early diagnosis
of CI-AKI, and urinary NGAL, which is an important marker
for showing renal damage. Serum IMA and urinary NGAL
were compared with SCr which is the standard approach
in the diagnosis of CI-AKI.

Study Limitations

This study has several limitations: Its small sample size
was a significant limitation. Second, since prophylactic
treatments and precautions that are used to prevent the
development of CI-AKI are routinely applied in our clinic,
we predicted small number of CI-AKI cases. In the literature,
the incidence of CI-AKI development was reported to be
between 4% and 50%. The reason for the absence of ClI-
AKI may be prophylactic treatment routinely applied before
the procedure. Although routine prophylactic treatments
performed in our clinic during CAG are effective, it made
it difficult to evaluate the changes that we wanted to
examine in our study.

Conclusion

In the light of these data, we can say that urine NGAL
and serum IMA might be used as early markers for CI-AKI
in patients without an increase in the sCR level.
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Abstract

Amac: Bu calismada kronik bobrek yetmezligi (KBY) olan
hastalarda visseral adipozite indeksi (VAI), viicut yag indeksi ve
yag kitlesinin arastirilmasi amaglandi.

Yontemler: Kesitsel olarak planlanan bu calismaya; 83
hemodiyaliz hastasi, 64 periton diyalizi hastasi ve 84 saglikli birey
olmak (izere toplam 231 kisi alindi. Tim katilimcilarin VAI, viicut
yag indeksi ve yag kitlesi hesaplandi. Sonuglar gruplar arasinda
karsilastirildi.  Verilerin analizinde MedCalc 18.2.1 istatistik
programi kullanildi.

Bulgular: Bu calismada vicut yag indeksi ve vicut yag kitlesi
saglikli bireylerde ylksek bulundu (sirasiyla p=0,016, p=0,03).
VAI, KBY olan hastalarda daha yiiksek bulundu (p<0,001).

Sonug: Visseral adipoz doku metabolik olarak aktif bir organ
olup metabolik olaylar ve kardiyovaskiler hastaliklarin gelisimi
icin bagimsiz bir risk faktériidir. KBY olan hastalarda artmis VAI
kardiyovaskdler hastaliklar agisindan fikir verebilir.

Anahtar Sozciikler: Kronik bébrek yetmezligi, visseral adipozite
indeksi, vicut yag indeksi

Aim: The aim of this study was to investigate the level of visceral
adiposity index (VAI), body fat index and fat mass in patients
with chronic renal failure (CRF).

Methods: A total of 231 subjects were enrolled, of which 83, 64
and 84 subjects were hemodialysis patients, peritoneal dialysis
patients and healthy subjects, respectively. VAI , body fat index
and body fat mass were calculated in all groups. The results
were compared between the groups. MedCalc 18.2.1 software
program was used for statistical analysis.

Results: In this study, we found higher levels of body fat index
and body fat mass in the healthy group (p=0.016 and p=0.03,
respectively). VAI was higher in patients with CRF (p<0.001).

Conclusion: Visceral adipose tissue is a metabolically active organ
and it is an independent risk factor for metabolic alterations and
development of cardiovascular diseases. High level of VAI can
give an idea about cardiovascular diseases in patients with CRF

Keywords: Chronic renal failure, visceral adiposity index, body
fat index

Giris

Kronik bobrek yetmezligi (KBY), farkl patofizyolojik
nedenlerle olusan ve glomerller filtrasyon hizinda
ilerleyici azalma ile karakterize bir hastaliktir (1). Hastaligin
ilerlemesiyle beslenme ve metabolik sorunlarla sik
karsilasilir. ileri evre bobrek yetmezligi olan hastalarda
protein katabolizmasi artmakta, yag ve karbonhidrat
metabolizmasi olumsuz etkilenmektedir (2,3).

Visseral adipozite indeksi (VAI); antropometik ve
fonksiyonel parametrelerden olusan matematiksel bir

élcimdir (4). VAI degerinin visseral adipoz fonksiyonu
degerlendirmek amaciyla rutin olarak kullanilabilecek
bel cevresi, viicut kitle indeksi (VKi) ve lipitler gibi
klasik parametrelere oranla daha ylksek sensitivite
ve spesifiteye sahip oldugu, kardiyometabolik risk
oranlarini degerlendirmede faydali oldugu vurgulanmistir
(4). Literatiirde yayinlanan baska bir calismada VAI
degerlerinin; artmis adipositokin Gretimi, proenflamatuvar
aktivite, insilin sensitivitesinde bozulma, artmis diyabet
riski, dislipidemi, hipertansiyon, atereskleroz ve ylksek
mortalite riski ile iliskili bulunmustur (5).
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Bu calismada, kardiyovaskiler hastaliklar acisindan
oldukca riskli olan KBY'li hastalarda VAI, viicut yag indeksi
ve diger yag oranlarinin arastiriimasi amaglandi.

Yontemler

Kesitsel olarak planlanan calismaya Haziran 2017- Mart
2018 tarihleri arasinda Ucglincli basamak hastanemize
basvuran veya burada takibi yapilan 18 ile 65 vyas
araligindaki hemodiyaliz veya periton diyalizi tedavisi
alan 147 hasta dahil edildi. Kontrol grubuna ise; ayni yas
araliginda tamamen saglikli 84 birey dahil edildi. Bilinen
malignite, diyabet, dislipidemi, koroner arter hastalig,
tiroit hastaligi olan ve bu hastaliklarla ilgili ilag kullanan
hastalar calisma disi birakildi. Calismanin etik kurul onays
28 Haziran 2017 tarihinde Adana Sehir Egitim ve Arastirma
Hastanesi Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu
toplantisinin 5 numarali toplantisinda 68 numarali karari ile
alindi ve 2013 yilinda revize edilen Helsinki Bildirgesine gore
yaratdldid  (ASH-28/06/2017-5-68). Tim katilimcilardan
bilgilendirilmis onam formu alindi.

Hastalarin ve saglikli kontrollerin demografik verileri
kaydedildi. Ayrica serum glikoz, Ure, kreatinin, dlstk
yogunluklu lipoprotein  (LDL), yuksek yogunluklu
lipoprotein (HDL), trigliserid (TG) duzeyleri 6lcilda.
Glomerdiler filtrasyon hizi (eGFR) degerleri otomatik olarak
hesaplandi. Kan drnekleri en az 8 saatlik aclik sonrasinda
alindi. Glikoz, hekzokinaz yoéntemi ile (ROCHE C-501,
Japonya), lipit parametrelerinden HDL ve LDL kolesterol,
homojen kolorimetrik enzim testi ile (ROCHE C-501
Japonya), trigliserid ise kolorimetrik enzim testi ile (ROCHE
C-501, Japonya), Ure ve kreatinin ise Beckman Coulter
Synchron LX 20 (Massachusetts, USA) cihaziyla standart
kitlerle calisildi.

VKI, vicut yag orani, viicut yag indeksi ve VAI
kaydedildi. VKI; viicut agirhginin (kg)/boy (m2) formiliyle
hesaplandi. Vicut agirhdi hafif giysilerle ayakkabisiz olarak
dlclildi. VAI; kadinlarda [bel cevresi/36,58+(1,88 x VKi)]
x (TG/0,81) x (1,52/HDL) formdlu ile, erkeklerde [bel
cevresi/36,58+(1,89 x VKi)] x (TG/1,03) x (1,31/HDL)
formdlu ile hesaplandi. Vicut yag indeksi, yag kitlesinin
boyun metre cinsinden karesine bolinmesiyle hesaplandi.
Bel cevresi, standart mezura ile kosta yayi alt kenari ve iliak
krest arasl orta noktadan o6lcllda.

KBY tanili bireyler kendi icerisinde periton diyalizi
tedavisi uygulananlar ve hemodiyaliz tedavisi uygulananlar
olmak Uzere iki alt gruba ayrildi.

Periton diyalizi veya hemodiyaliz tedavisi uygulanan
hastalar ile kontrol grubu arasinda VAI, viicut yag
orani, vicut yag indeksi, vicut lipit parametreleri, VK
karsilastirildr.

istatistiksel Analiz

Verilerin  istatiksel  analizinde  MedCalc  16.8
(MedCalcBelgium) istatistik paket programi kullanildi.
Verilerin dagilimi Kolmogorov-Smirnov veya D'Agostino-
Pearson testi ile belirlendi. Demografik verilerin ve
gruplar arasindaki sikliklarin karsilastirlmasinda ki-kare
testi, iki gruba ait strekli degiskenlerin normal dagilim
gosterip gdstermemesine gore bagdimsiz gruplar t testi
veya Mann-Whitney U testi kullanildi. ikiden fazla grubun
karsilastirlmasinda  ANOVA veya Kruskal-Wallis testi
yapildi. TUm testlerde p<0,05 dederi anlamli olarak kabul
edildi.

Bulgular

Calismaya toplam 231 hasta dahil edildi. Periton
diyalizi tedavisi uygulanan 64 hasta ile hemodiyaliz
tedavisi uygulanan 83 hasta calisma gruplarini
olustururken, 84 saglikli birey kontrol grubunu olusturdu.
Calismaya alinan hasta grubunun yas ortalamasi, periton
diyalizi tedavisi uygulananlarda 53,3+13,1, hemodiyaliz
tedavisi uygulananlarda 43,0+12,2 idi. Kontrol grubunun
yas ortalamasi ise 42,2+12,1 idi. Hasta grubunda VKi
ortalamasi periton diyalizi tedavisi uygulananlarda
26,8+5,7, hemodiyaliz tedavisi uygulananlarda 25,5+4,9
idi. Kontrol grubunun VKi ortalamasi ise 27,745,5
idi. Gruplar yas, VKi ve bel cevresi bakimindan fark
gostermekteydi (p<0,001, p=0,031, p=0,004, sirayla,
Tablo 1).

Laboratuvar verileri gruplar arasinda karsilastirildiginda;
Ure, kreatinin degerleri KBY hastalarinda anlamli oranda
daha yuksek saptandi (p<0,001, Tablo 2).

Glikoz diizeyi periton diyalizi tedavisi uygulanan grupta
daha yiksek bulundu (p=0,006, Tablo 2). Total kolesterol,
HDL, LDL degerleri karsilastirildiginda ise kontrol grubunda
yUksek bulundu (p<0,001). TG dulzeyi karsilastirildiginda
gruplar arasinda fark saptanmadi (p=0,056, Tablo 2).

Tablo 1. Gruplarin demografik verilerinin karsilastiriimasi

Saghkh Periton diyalizi Hemodiyaliz

(n=84) (n=64) (n=83) P
Yas (yil) 42,2+12,1 53,3%13,1 43,0+12,2 <0,001
Cinsiyet (kadin, %) 27 (%32,1) 35 (%54,7) 45 (%54,2) 0,128
VKi (kg/m2) 27,745,5 26,8+5,7 25,5+4,9 0,031
Bel cevresi (cm) 92,8+16,4 101,7+17,2 95+14,3 0,004
VKi: Viicut kitle indeksi, n: Sayi
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VAI, bel cevresi, viicut yag indeksi ve yag kitlesi
gruplar arasinda karsilastirildiginda anlamli fark bulundu
(p<0,001, p=0,004, p=0,016, p=0,03, Tablo 3). VA,
hemodiyaliz tedavisi uygulanan grupta daha ylksek
bulundu (p<0,001). Gruplar viicut yag indeksi acisindan
karsilastirldiginda, Ug grup arasinda anlamli fark bulundu
(p=0,016). Vicut yag indeksi kontrol grubunda daha
yUksek bulundu.

Gruplar yag kitlesi agisindan karsilastirildiginda, g
grup arasinda anlamli fark bulundu. Yag kitlesi kontrol
grubunda daha yuksek bulundu (p=0,03). Diyaliz tedavisi
uygulanan hasta gruplari kendi icerisinde viicut yag indeksi
agisindan karsilastirildiginda, her iki grup arasinda anlamli
fark bulunmadi (p=0,094).

Diyaliz tedavisi uygulanan hasta gruplari kendi
icerisinde VAI acisindan karsilastirldiginda, her iki grup
arasinda anlamli fark bulunmadi (p=0,179).

Diyaliz tedavisi uygulanan hasta gruplari kendi
icerisinde yag kitlesi agisindan karsilastirildiginda, her iki
grup arasinda anlamli fark bulunmadi (p=0,09).

Tartisma

Bu calismada hemodiyaliz veya periton diyalizi
tedavisi alan KBY'li hastalarda VAI, viicut yag indeksi
ve yag kitlesi arastinldi. Calismamizda VAI degerleri
hemodiyaliz tedavisi alan hastalarda daha fazla olmak
Uzere tim KBY'li hastalarda daha yuksek bulundu.
Visseral adipozite; glomerUloskleroz ve tibulo intertisyel
fibrozise yol acan enflamatuvar sireg, oksidatif stres,
endotelyal disfonksiyon ve/veya ateroskleroz ile ilskili
oldugu daha once gosterilmistir (6,7). Literatlrde

Chen ve ark. (8) 23.570 hasta Uzerindeki yaptiklari
bir calismada; KBY hastalarinda calismamizla uyumlu
olarak VAI degerlerinin yiiksek oldugu saptanmistir.
KBY'li hastalarda, visseral obezitenin anormal lipit
metabolizmasi, proenflamatuvar aktivite ve insdlin
direnci ile iliskili oldugu gésterilmistir (9). Ayni zamanda
ylUksek visseral adipozitenin, KBY'li hastalarda protein
enerji kaybini, kardiyovaskiler hastalik gelisimi ve
mortaliteyi arttirdigi bildirilmistir (9,10).

Calismamizda vicut yad indeksi ve yag orani KBY'li
hastalarda daha dusik bulundu. Benzer sekilde Yajima
ve ark. (11) 201 hasta ile yaptiklar calismada; KBY'li
hastalarda yag dokusunu saglikli bireylere gére daha disuk
bulunmustur. Bu hastalardaki viicut yag indeksi ve yag
oranindaki azalma, KBY'li hastalarda gérilen tremi ve buna
bagli gelisen beslenme bozukluguna baglanabilir (12).

Calismamizda VKi degerleri KBY'li hasta grubunda
daha dustk bulunmustur. Bu durum KBY'li hastalarda
gelisen protein enerji malnUtrisyonuna baglanabilir (13).
KBY'nin evre 4-5 olan hastalarda protein katabolizmasi
artmakta ve kas kitlesi ile total vicut protein miktarinda
azalma meydana gelmektedir (2).

Calismamizda bel cevresi olcimleri periton diyalizi
tedavisi uygulanan hasta grubunda daha yuksek bulundu.
Periton diyalizi tedavisinde, uygulanma sekli gz oniine
alindiginda, periton bosluguna verilen sividan dolayi
bel cevresi olcimlerinin ylksek bulunmasi beklenilen bir
sonugtur. Castro ve ark. (14) prospektif olarak yaptiklari
calismasinda; periton diyalizi tedavisi uygulanan 109
hastada bel cevresi 6lcim degerlerinin artmis oldugu
saptanmistir.

Tablo 2. Gruplarin biyokimyasal verilerinin karsilastiriimasi

Saghkh Periton diyalizi Hemodiyaliz p
(n=84) (n=64) (n=83)
Ure (mg/dL) 27,548 99,6+31,4 102,2+46,2 <0,001
Kreatinin (mg/dL) 0,69+0,18 7,729 7,946,8 <0,001
GFR (mL/dk) 130,2+43,5 12,6+12,2 13,4+7,4 <0,001
Glikoz (mg/dL) 96,5+16,9 112,6+40,8 105,8+57,1 0,006
HDL (mg/dL) 50,0415, 1 47,9+32,6 34,8+12,5 <0,001
LDL (mg/dL) 126,9£31,0 113+46,6 94,1+32,6 <0,001
Trigliserit (mg/dL) 163,2+113,1 200,8+132,0 217+189,9 0,056
GFR: Glomerdler filtrasyon hizi, HDL: Yiiksek yogunluklu lipoprotein, LDL: Distik yogunluklu lipoprotein, n: Sayi
Tablo 3. Gruplarin viicut yag indeksi, visseral adipozite indeksi ve yag kitlesi
Saghkh Periton diyalizi Hemodiyaliz p
(n=84) (n=64) (n=83)
Viicut yag indeksi 8,2+4,6 7,745,3 6,4+4,6 0,016
VAI 4,5+3,7 8,248,8 10,3+11,2 <0,001
Yag kitlesi 22,4+12,6 21,5+14,2 17,7£12,8 0,03

VAI: Visseral adipozite indeksi, n: Sayi
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Calismamizda KBY'li hastalarda HDL ve LDL
daha dusik bulundu. Bu durumun KBY'li hastalarda
gelismis oksidatif stres ve Uremik ortam nedeniyle
serum lipoproteinlerin etkilenmesi nedeniyle gelistigi
dUstnulmektedir (15,16).

Galismamizda KBY'li hastalarda TG duzeyi daha yiksek
bulundu. Yapilan calismalarda TG yuksekliginin visseral
obezitenin bir belirteci oldugu raporlanmis ve visseral
adipoziteye katkisi oldugu bildirilmistir (17,18). Huang
ve ark. (19) 2142 hasta ile yaptigi calismada; KBY'li
hastalarda VAI ve TG yuksekliginin kardiyometabolik risk
ile iliskili oldugu gosterilmistir.

Calismamizda KBY'li hastalarda serum glikoz duzeyi
daha yuksek bulundu. KBY’li hastalarda gérdlen fibrinojen,
C-reaktif protein, interlékin 6, TNF alfa gibi serumdaki
enflamatuvar mediatorlerin - artmasiyla gelisen insilin
direnci yuksek glikoz dlzeyi icin dnemli bir sebeptir (2,20).
Benzer sekilde Shinohara ve ark. (21), KBY'li hastalarda
insulin direncine bagl glikoz duzeyinin yiksek oldugunu
ve ileri stirmuslerdir.

Calismanin Kisithliklan

Calismamizin bazi kisithliklari vardi. Yas ortalamasinin
benzer olmayisi, VAI'nin biyoelektrik empedans yéntemi
ile calisan bir cihazla 6l¢tlmemis olmasi, hastalarin diyaliz
sUrelerine gore siniflandiriimamis olmasi sayilabilir.

Sonug¢

Sonug olarak bu calismada KBY'li hastalarda, vicit
yag orani ve yag indeksi disik, VAI ise daha yiiksek
oranda tespit edilmis olup bu durum KBY'li hastalarda
azalmis VKi'ye ragmen artmis kardiyovaskiiler olaylarin bir
belirleyicisi olarak degerlendirilebilir.
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Amag: Fokal segmental glomeriloskleroz (FSGS) Turkiye' de
ve dinyada sik goérilen glomertlonefritlerdendir. Calismamizin
amaci, merkezimizde eriskin yas grubunda primer FSGS tanisiyla
takip edilmekte olan hastalarin tani ani demografik ve klinik
ozelliklerini, biyopsi bulgularini ortaya koymaktir.

Yontemler: Tek merkezli, retrospektif, kesitsel calismamiza
klinigimizde takip edilen bdbrek biyopsi ile kanitlanmis primer
FSGS tanili 99 eriskin hasta calismamiza dahil edildi. Sekonder
FSGS tanili hastalar dislandi. Hastalara ait demografik ve klinik
ozellikleri, biyopsi bulgulari incelendi.

Bulgular: Calismamiza dahil edilen 99 hastadan 59'u (%59,6)
kadindi. Hastalarin ortalama tani yasi 40,7+13,8 yildi. Hastalarin
en sik biyopsi endikasyonu nefrotik sendromdu (%68,7), basvuru
tahmini glomerdler filtrasyon hizi 78,9+35,8 mL/dk/1,73 m2'ydi.
Serum alblmin ortalamalari 3,2+0,9 gr/dL iken, proteiniri
ortancalari 3485 (ceyrekler arasi Aralik: 1739-7275) mg/gin
olarak saptandi. interstisyel fibrozis hastalarin %63,4'(inde,
tUbdler atrofi %74,7'sinde saptand.

Sonug: Fokal segmental glomeriloskleroz hastalarimizda basvuru
sikayetleri ve klinik verileri Ulke ve dlnya literatirG ile uyumlu
bulunmakla birlikte biyopsi aninda hastalarin yaklasik ytzde kirki
azalmis bdbrek fonksiyonlariyla karsimiza c¢ikmaktadir. Yapilan
biyopsilerde tlbdler atrofi ve interstisyel fibrozisin yiiksek oranda
gorilmesi nedeniyle FSGS duslnillen hastalarin biyopsileri daha
erken yapiimalidir.

Anahtar Sozciikler: Biyopsi, fokal segmental glomeriloskleroz,
glomerdlonefrit, Tirkiye

Abstract

Aim: Focal segmental glomerulosclerosis (FSGS) is one of the
common glomerulonephritis in Turkey and the world. The aim
of our study was to determine demographic and clinical features
and biopsy results of patients who were followed up with
primary FSGS in our center.

Methods: Ninety-nine adult patients with FSGS diagnosed via
renal biopsy, who were followed up in our outpatient clinic, were
included in our single-center, retrospective, cross-sectional study.
Patients with secondary FSGS were excluded. Demographic and
clinical features and biopsy results were examined retrospectively.

Results: Fifty-nine patients (59.6%) were women. Nephrotic
syndrome was the most common biopsy indication (68.7%) and
the mean estimated glomerular filtration rate at presentation
was 78.9+35.8 mL/min/1.73 m2. The mean serum albumin
level was 3.2+0.9 g/dL and urine protein level was 3485 mg/
day (interquartile range: 1739-7275). Interstitial fibrosis was
detected in 63.4% and tubular atrophy in 74.7% of patients.

Conclusion: The complaints and clinical data of our patients
with FSGS were similar with the country and world data.
Approximately 40% of the patients presented with decreased
renal functions at the time of biopsy. Biopsy should be considered
earlier in patients suspected of FSGS, as tubular atrophy and
interstitial fibrosis rates were high in biopsies.

Keywords: Biopsy, focal
glomerulonephritis, Turkey
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Giris

Primer glomerUlopatiler arasinda yer alan fokal
segmental glomeriloskleroz (FSGS) tim dlnyada ve
tlkemizde giderek artan siklikta gérilmektedir. Ulkemizde
primer glomeriler hastaliklar calisma grubunun yaptigi cok
merkezli calismada, primer glomerilonefrit tanili hastalar
arasinda ikinci (%19,4) siklikta goruldigu tespit edilmisti
(1). FSGS, Amerika Birlesik Devletleri'ndeki idiyopatik
nefrotik sendromu olan yetiskinler arasinda da yaygin bir
histopatolojik lezyon olup, tim olgularin %35ini, Afrikall
Amerikalllar arasinda ylzde 50'nin Uzerinde bir orani
olusturmaktadir (2). Baska bir calismada ise FSGS insidansi,
1994 ve 2003 yillari arasinda, 100.000 kisi-yil basina 1,4
iken, 2004 ile 2013 yillari arasinda, 100.000 kisi-yil basina
3, 2 olup her bes yilda bir ylizde 41 artis gostermistir (3).

Primer FSGS, hem cocuk hem de eriskin yas grubunda
erkekleri, kadinlara oranla yaklasik 1,5 kat daha fazla
etkilemektedir. FSGS'ye bagli SDBH insidansi da erkeklerde
2 kat daha fazladir (4,5).

Fokal segmental glomeruloskleroz primer, sekonder
ve genetik FSGS olarak siniflandirilabilir.  Spesifik bir
etiyolojiyi tanimlamak icin bir degerlendirme yapiimalidrr,
clnkl FSGS'nin farkli formlari arasinda ayrim yapmanin
tedavi ve prognoz icin énemli etkileri vardir (6). idiyopatik
FSGS tanimi icin, sekonder FSGS sebeplerinin dislanmasi
gerekmektedir (7). FSGS'nin  sekonder nedenleri
(bisfosfonat, interferon, eroin, esrar gibi), ilag ve madde
kullanimi, obezite varligi, orak hicreli anemisi, renal
displazi, insan immin yetmezlik virist (HIV), parvoviris
B19 enfeksiyonu ve hastanin fizik muayenesi, tibbi
Oykusu, aile 6yklsu, bobrek gorintilemesi ve elektron
mikroskopisi calismalari da dahil olmak Uzere bobrek
patolojisi ayrintili degerlendiriimelidir (8).

Primer FSGS genellikle nefrotik sendrom klinigi ile
basvurmaktadir (6,9-12). Yapilan calismalarda bu oran
yaklastk  %70tir.  Basvuruda hematdri yaklasik %50,
hipertansiyon yaklasik %20, kreatinin yiksekligi %25-50
hastada gorulmektedir (6,9,13,14). Sekonder FGGS'de
ise primer FSGS'den farkli olarak kreatinin yikselisi daha
yavastir, hastalar cogunlukla nefrotik olmayan dizeyde
proteiniiri ile basvururlar. istisna olarak ilac iliskili ve viral
enfeksiyon nedenli sekonder FSGS nefrotik sendrom klinigi
ile basvurabilmektedir. Serum albimin duzeyi genellikle
normal araliktadir (15-18). Genetik FSGS'de ise oldukca
genis yelpazede klinik basvuru sekli bulunmaktadir.
Cocukluk caginda genetik FSGS tanili hastalar genellikle
tam penetrans gosteren otozomal resesif kalitim
gostermekte ve klinige nefrotik sendrom hakim iken;
eriskin genetik FSGS tanili hastalarda ise genis penetrans
gosteren otozomal dominant kalitim siktir. Ayrica eriskin
cagda baslangic gosteren genetik FSGS tanili hastalarda
proteinlri genellikle 5 gram/gin altinda tespit edilmistir ve
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bobrek fonksiyonlarinda bozulma yavastir. Patolojik olarak
ayrimda elektron mikroskopik incelemesi de yol gosterici
olabilmektedir (19).

Fokal segmental glomerilosklerozun klasik taniminda
segmental mezangiyal matriks artisi ile birlikte kapiller
tikanma, skleroz, hiyalinoz, képuksu hiicreler ve segmental
skarlasma vardir (20). Histopatolojide ise; skleroz ve hyalin
birikimlerle karakterize segmental lezyonlar glomerlin
periferinde yer alir. Bowman kapsulu ile glomerdler yumak
arasinda adezyonlar gorulebilir. Elektron mikroskobi (EM)
bulgularinda en 6nemli bulgu podosit ayaksi uzantilarinda
silinmedir (19).

Yontemler

Tek merkezli, retrospektif calismamiza 01.04.2002 ile
01.06.2018 tarihleri arasinda klinigimizde takip edilen
primer FSGS tanili 99 eriskin hasta dahil edildi. Bobrek
biyopsi ile kanitlanmis FSGS tanisi olan 18 yas Uzeri
hastalar ¢alismaya dahil edildi. FSGS disinda ek glomerdler
hastaliginin bulunan, sekonder FSGS sebebi olabilecek
vesikoureteral reflli, HIV enfeksiyonu, orak hiicre anemisi,
soliter bdbregin saptanan, eroin, lityum, pamidronat,
kalsinorin inhibitorl gibi sekonder FSGS nedeni olabilecek
madde veya ilac kullanimi olan hastalar dislandi.

Hastalarin dosyalarindan ve hastane otomasyon
sisteminden alinan bilgilere gére basvuru yasi, cinsiyeti,
mevcut komorbiditeleri (hipertansiyon, Diabetes Mellitus),
sigara kullanim durumu, boyu (cm), kilosu (kg), tani
ani renin anjiotensin aldosteron sistemi (RAAS) blokeri
kullanim durumu, pretibial 6dem varligi kayrt altina alindi.
Vicut kitle indeksleri = kilo (kg)/boy (m)2 formuli ile
hesaplandi. Basvuru sistolik ve diyastolik tansiyonlar
kaydedildi. Ortalama arteriyel basinclari = diyastolik kan
basinci + (sistolik kan basinci - diyastolik kan basinci) / 3
formli ile hesaplandi.

Hastalarin serum BUN, kreatinin, glukoz, Urik asit,
alanin aminotransferaz, total kolesterol, distk yogunluklu
lipoprotein, ylksek yogunluklu lipoprotein  (HDL),
trigliserid, kalsiyum, total protein, alblimin, sedimantasyon,
kompleman 3 (C3), kompleman 4 (C4) duzeyleri
hastanemizin biyokimya laboratuvarinda Beckman Coulter
AU2700 cihazi ile analiz edilmisti. Hastalarin hemoglobin
(g/dL), hematokrit (%) dlzeyleri Sysmex XT5000 cihazi
ile  mikrobiyoloji laboratuvarinda calisiimisti. Hastalarin
tahmini glomerdler filtrasyon hizi (tGFH) MDRD formli
ile hesaplandi [tGFH (mL/dk/1,73 m2) = 175 x (sCR)-1.154
x (Yas)0.203 x (0,742 eger kadinsa) x (1,212 eger Afrikan
Amerikan ise)]. Hastalarin tam idrar analizleri, spot idrar
protein ve kreatinin dizeyi biyokimya laboratuvarinda
Beckman Coulter AU2700 cihazi ile analiz edilmisti. idrar
analizinde =5 eritrosit hematiri, =5 I0kosit piytri varligdi
olarak kabul edildi.
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Bobrek biyopsi bulgulari (toplam glomerdil sayisi/global
sklerotik glomeril sayisi/segmental sklerotik glomerdil
sayisi/tubdler atrofi/intertisyel fibrosiz varligi ve siddeti/
intertisyel enflamasyon varligi ve siddeti/mezengial
proliferasyon varligi/bazal membran kalinlasmasi/vaskdler
degisikliklerin varligi/immunofloresan mikroskopide IgG,
IgM, IgA, C3 boyanma yogunlugu) not edildi. Global
sklerotik, segmental sklerotik glomeril sayilari toplam
glomerll sayisina bolinlip yiz ile carpilarak goérilme
ylzdeleri hesaplandi. Patolojik degerlendirme tek bir
merkez tarafindan yapilimistir.

istatiksel Analiz

statistiksel analiz icin  SPSS 17.0 for Windows
programi  kullanildi.  Tanimlayici istatistikler; kategorik
degisken icin sayl ve yuzde, sayisal degiskenler normal
dagilm gosterdiginde ortalama + standart sapma,
normal dagilim gdstermediginde ortanca (ceyrekler
arasi aralik) olarak verildi. Bagimsiz iki grup arasinda
karsilastirmalar sayisal degiskenler normal dagilim kosulunu
sagladiginda independent simple t testi, normal dagilim
gostermediginde ise Mann-Whitney U testi ile yapildi.
Bagimsiz gruplarda oranlarin karsilastiriimasi ki-kare analizi
ile yapildi. istatistiksel alfa anlamlilik seviyesi p<0,05 olarak
kabul edildi.

Bulgular

Primer FSGS tanisi konulan toplam 109 hasta dosyasi
On incelemeye alindi. Alti hasta calismaya dahil edilme
kriterlerini  karsilamamasi, dort hasta yeterli verinin
bulunmamasi nedeni ile, toplam 10 hasta degerlendirme
disi birakildi. Calisma sartlarina uyan toplam 99 hasta
calismaya dahil edildi.

Calismaya dahil edilen hastalarin ortalama basvuru
yasl 40,7+13,8 yil olarak tespit edildi. Hastalarin basvuru
aninda %30,8'inin hipertansiyonu mevcuttu ve FSGS tanisi
Oncesinde hastalarin %57'si RAAS blokeri kullanmaktaydi.
Calismaya alinan hastalarin tani aninda demografik ve
klinik ozellikleri Tablo 1'de verilmistir.

FSGS tanisi konulan 99 hastadan 95'inin  biyopsi
verilerine ulasildi. Biyopsi verilerine ulasilamayan dort
hastalarin  biyopsi verileri, hastanin takip dosyasinda
oldugu kadari ile kayit altina alindi. Bu veriler Tablo 2'de
sunulmustur.  Sadece bir hastanin biyopsisi girisimsel
radyolojide yapilmisti. Gerisi nefroloji kliniginde yapilmisti.

Tani ani laboratuvar verileri Tablo 3'te verilmistir.
Hastalarin hicbirinde basvuruda C3 ve C4 dusukligu yoktu.

Tartigma

Bu calismamizda, merkezimizde son on alti yilda
yapilan bdébrek biyopsisiyle FSGS tanisi konulan ve
sekonder sebeplerin dislandigi 99 hastanin basvuru
epidemiyolojik, klinik, laboratuvar ve biyopsi verilerini
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Tablo 1. Tani aninda hastalarin demografik ve klinik 6zellikleri

Ortalama * SS

Basvuru yasi (yil) 40,7£13,8
Cinsiyet (kadin), n (%) 59 (59,6)
Diyabetes Mellitus tanisi olan, n (%) 13 (14,3)
Hipertansiyon tanisi olan, n (%) 28(30,8)
Boy (cm) 16518
Kilo (kg) 79£17
Viicut kitle indeksi (kg/m?) 29,546, 1
Sigara kullanimi, n (%) 12 (25)
Biyopsi 6ncesi RAAS blokaji kullanimi, n (%) 57 (57,6)
Pretibial 6dem varligi, n (%) 62 (60,6)
Ortalama arter basina (mm Hg) 101£13
Sistolik arter kan basinci (mm Hg) 136£19
Diyastolik arter kan basinci (mm Hg) 84+11

RAAS: Renin anjiotensin aldosterone sistemi, SS: Standart sapma, n: Say!

Tablo 2. Hastalara ait biyopsi verileri

n (%)
Biyopsi endikasyonu
Nefrotik sendrom 68 (68,7)
Nefritik sendrom 3(3)
Mikst nefrotik sendrom 10 (10,1)
Asemptomatik idrar bulgulari 18 (18,2)
Toplam glomeriil sayisi*, % 15,5 (11-24,7)
Global sklerotik glomeriil*, % 12,9 (5-31,4)
Segmental sklerotik glomeril*, % 13,7 (7.1-22,6)
Mezengial proliferasyon varlgi, n (%) 68 (71,5)
Bazal membran kalinlasmasi 21 (22,1)
interstisyel fibrozis, n (%)
Hafif duizeyde interstisyel fibrozis 51 (53,6)
Orta duzeyde interstisyel fibrozis 7(7.3)
Siddetli interstisyel fibrozis 1(1)
interstisyel fibrozis icermeyen 36 (37,8)
Vaskiiler degisikler varhgi, n (%) 62 (65,2)
Tubiiler atrofi varhgi, n (%)
Hafif duzeyde tubduler atrofi 57 (60)
Orta diizeyde tubuler atrofi 12 (12,6)
Siddetli tibuler atrofi 2 (2,1)
Tubuler atrofi icermeyen 24 (25,3)
immiinoglobulin G pozitifligi, n (%) 4(4,2)
immiinoglobulin M pozitifligi, n (%) 46 (48,4)
immiinoglobulin A pozitifligi, n (%) 2(2,1)
Kompleman 3 pozitifligi, n (%) 53 (55)
C1q pozitifligi, n (%) 7 (7.3)

*: ortanca (CAA 25-75), n: Sayi
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Tablo 3. Tani aninda hastalarin laboratuvar bulgular

Ortalama * SS

Glukoz (mg/dL) 100£29
BUN (mg/dL)* 18 (13-23)
Kreatinin (mg/dL)* 0,9 (0,6-1,3)
tGFH (mL/dk/1.73 m2) 78,9+35,8
Kalsiyum (mg/dL) 8,8+0,8
Urik asit (mg/dL) 6,3+2,1
Total protein (gr/dL) 6,1£1,3
Albimin (gr/dL) 3,2+0,9
Sedimantasyon (mm/sa)* 43 (19-66)
ALT (IU/L)* 17 (13-23)
HDL-kolesterol (mg/dL) 55+18

LDL-kolesterol (mg/dL)*
Trigliserit (mg/dL)*

148 (114-220)
206 (136-314)

Total kolesterol (mg/dL) 2861116
Hemoglobin (gr/dL) 13,2+2,0
Hematokrit (%) 39+5,5
Tam idrar tetkiki piytiri varligi, n (%) 7 (7.4)
Tam idrar tetkiki hematiiri varhgi, n (%) | 20 (21,1)

idrar proteiniiri diizeyi (mg/giin)* 3485 (1739-7275)

BUN: Blood urea nitrogen, tGFH: Tahmini glomerller filtrasyon hizi, HDL-
kolesterol: YUksek yogunluklu lipoprotein, LDL-kolesterol: Distk yogunluklu
lipoprotein, ALT: Alanin aminotransferaz, SS: Standart sapma

*: Ortanca (CAA 25-75)

analiz ettik. Verilerimiz genel olarak literatir verileri ile
uyumlu olmakla birlikte kimi verilerde farkliik mevcuttu.
Hastalarin ortalama basvuru yasi 40,7+13,8 yildi ve
yaklasik %601 kadindi. Yine benzer sekilde Asya
popullasyonunda yapilan bir calismada da kadinlarda
daha sk gorilmisti (%60) (21). Ancak, erkeklerde
kadinlardan yaklasik 1,5 kat daha sk gozlendigini
bildiren calismalar da mevcuttur (22,23). Calismamizda
ise kadinlarda erkeklerden yaklasik 1,5 kat yiksek tespit
edildi. Cinsiyet ile hastalik arasinda ortaya konulmus net
bir fizyopatolojik iliski olmamakla birlikte, diger glomeruler
hastaliklar gibi FSGS erkeklerde daha sik goruilebilir. Bizim
calismamizda kadinlarda daha sik gozlenmesinin sebebi,
kadinlarin hastaneye basvurularinin daha ¢ok olmasindan
veya bolgesel farkliliklardan olabilir. Yapilan calismalarda
basvuru yasi eriskin baslangich hastalarda ortalama kirk
yas civari saptanmakta olup, merkezimizin sonuclarina
benzerdir (9,24).

Primer FSGS hastalari cogunlukla vicutta 6deme
sebep olan nefrotik sendrom klinigiyle basvururlar (6,25).
Galismamizda da hastalarin yaklasik %60'inda basvuru
aninda pretibial 6dem mevcuttu. Hastalarin tani ani
%70'inde nefrotik sendrom; %80 ninde nefrotik dizeyde
proteintri mevcuttu. Turk Nefroloji Dernegi Primer
Glomeruler Hastaliklar Calisma Grubu veri tabanina 2009-
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2012 yillar arasinda kayith primer glomerulonefrit tanili
hastalarin analiz edildigi Ozturk ve ark. (1) tarafindan
yapilan cok merkezli calismada da biyopsi ile FSGS tanisi
konulan hastalarin %61‘inde biyopsi endikasyonunun
nefrotik sendrom oldugu tespit edilmisti.

Yapilan calismalar isi§inda; primer FSGS hastalarinin
basvuru aninda yaklasik yarisinda hematirinin  tespit
edildigini, %20'sinde hipertansiyon saptandigini sdyleyebiliriz
(6,9). Calismamizda hastalarin %20'sine hematiri eslik
ederken; %30'unda hipertansiyon saptanmisti. Hastalarin
Ucte ikisine biyopsi dncesinde RAAS blokaji yapilmakta idi.
Primer FSGS tedavisinde RAAS blokajinin etkinligine dair
calisma olmamakla birlikte, bu ilaglarin proteindriyi azaltici ve
proteinirik hastalarda bobrek fonksiyonlarinin bozulmasini
yavaslatic etkisi diger hasta gruplarinda net bir sekilde ortaya
konulmustur (26,27). Bu ylzden imminosUpressif tedaviden
bagimsiz olarak bu hastalara RAAS blokaji 6nerilmektedir.

Primer FSGS hastalarinin yaklasik 9%25-50'sinde
basvuru aninda kreatinin yliksekligi saptanabilir (6,9,14).
Calismamizda da basvuru tGFH ortalamasi 78,9+35,8
mL/dk/1,73 m2 idi. Ancak yaklasik hastalarin %40'inin
tGFH'yi 60 mL/dk/1,73 m2'nin altinda idi. Basvuru
anindaki bu yuksek kreatinin sebebi siddetli proteinirisi
olan hastalarda ortaya cikan akut tlbdler nekroz olabilir.
Rydel ve ark. (9) calismasinda biyopsi aninda hastalarin
%62'sinde boébrek yetmezligi tespit edilmisti. Bunun
sebebi basvuru ile biyopsi arasinda gegen sure olabilir
(16 ay). Benzer sekilde Kore calismasinda da ortalama
kreatinin 1,28+1,0 mg/dL ve tGFH 81,7+33,0 mL/
dk/1,73 m2 saptanmisti (21).

Calismamizda basvuru ani proteinlri ortancalari 3485
[Ceyrekler arasi aralik (CAA) 1739-7275] mg/gln, serum
alblmin ortalamasi 3,2+0,9 gr/dL saptanmisti. Proteindiri
ortancalarinin nefrotik duzeye yakin cikmasinin sebebi
hastalarin yaklasik Ucte ikisinin RAAS blokeri kullanimina
bagl olabilir. Kwon ve ark. (21) tarafinda, calismamiza
benzer sayida FSGS hastalarinda yaptiklar calismada
proteindrilerini 2,90 (1,57-6,32) g/gln, serum alblUmin
3,3+1,0 g/dL olarak saptanmisti.

Bobrek biyopsisi materyalinin 1sik mikroskopisi, IF
mikroskobisi (diger glomerilopatilerden ayrilmasi igin)
ve EM (podosit ayaksi cikintilarin silinmesi, podosit
mikrovillus transformasyonu, tubuloretikiler inklizyonlar
gibi) ile bitin olarak degerlendiriimesi, FSGS'nin
taninmasi ve kategorize edilmesinde, ikincil sebeplere
bagli olusabilecek lezyonlarin taninmasinda, hastanin
prognozunu 6ngoérmede olduk¢a énemlidir. FSGS tanisi
konulan hastalarin biyopsisinde, ortalama sklerotik lezyon,
total glomerll sayisi orani %12,5'tir. Fokal segmental
glomerdloskleroz dogru tanisi icin, biyopsi Ornedi en
az sekiz glomerdl icermeli ve sadece kortikal glomerdil
icermemelidir  (28-30). Bizim calismamizda toplam
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glomerul sayisi ortanca degeri 15,5 (CAA 11-24,7) idi ve
degerlendirme icin yeterli gorilmekteydi. Degerlendirilen
glomerullerin %13,7'sinde segmental skleroz mevcut
idi. Biyopsi ani kreatinin dizeyi ve biyopsi tlbdler atrofi/
interstisyel fibrozis hasar dizeyi bdbrek fonksiyonlarinin
progresyonu acisindan 6nem arz etmektedir (9,31).
Yaptigimiz  calismada, calismaya katilan hastalarin
%63'Unde interstisyel fibrozis ve %74,7'sinde tlbdler
atrofi tespit edildi.

Calismanin Kisithliklar

Calismamizin  en dnemli limitasyonlari elektron
mikroskopi bulgularinin  olmamasi, FSGS'nin histolojik
tiplendirmesinin yapilmamis olmasi, ayrica hastalarin izlem
slireci boyunca tedavilere verdikleri klinik ve laboratuvar
yanit ve bobrek sagkalim durumlarinin degerlendirilmemis
olmasidir.

Sonug¢

FSGS hastalarinda basvuru aninda Gnemli oranda
bébrek fonksiyon bozuklugu mevcut olup, biyopsilerde
tubdler atrofi ve interstisyel fibrozisin yiksek oranda
gorilmektedir. Bu nedenle, FSGS dustnllen hasta
grubunda biyopsilerin daha erken yapilmasi dustnilmelidir.
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Abstract

0z

Aim: This study aimed to evaluate the effect of vaccine
recommendations on vaccine uptake, patients’ attitudes,
influenza vaccination rates, and flu-like illness in the previous
year.

Methods: A cross-sectional study was designed with patients
(aged =18 years) who attended family medicine-vaccine clinics at
a tertiary hospital between November 2019 and January 2020.

Results: The influenza vaccination rate among 391 patients
(mean age: 39.9+13.5 years) was 22.5% (88/391), and the rate
of participants who were recommended to receive the vaccine
was 25.3% of all with a moderate agreement (Kappa=0.39
p<0.001), although 81.3% of the subjects believed that the
vaccine was beneficial and half of the patients (50.5%) positively
reacted when their physician recommended. Seventeen point
nine of patients who had flu-like illnesses in the previous year
(72.6%) had been vaccinated. Experienced side-effect, fear of
side effects and injection, and vaccine hesitancy were not barriers
to vaccination acceptance. The presence of recommendation
[p<0.001; Odds ratio (OR): 5.35; 95% confidence interval (Cl):
2.92-9.78], information on timing of vaccination (p=0.001; OR:
4.18; 95% Cl: 1.82-9.59), and belief about benefits of vaccine
(p=0.01; OR: 5.42; 95% Cl: 1.40-21.03) were the predictors of
vaccine acceptance.

Conclusion: This study would contribute to a strategy, including
(i) doctors’ vaccine recommendation, (ii) patient’s belief of
benefit (i) vaccination schedule (month) information, to increase
the rates of influenza vaccination.

Keywords: Family medicine, influenza, vaccine reccomendation,
vaccination

Amac: Bu calisma, asi Onerilerinin asi alimi, hastalarin tutumlari,
grip asilama oranlari ve gegen yil grip benzeri hastalik Gzerindeki
etkilerini degerlendirmeyi amaclamistir.

Yoéntemler: Kasim 2019 - Ocak 2020 tarihleri arasinda Gglnci
basamak bir hastanenin aile hekimligi-asi kliniklerine basvuran
hastalar (=18 yas) ile kesitsel bir calisma tasarlanmistir.

Bulgular: Her ne kadar calisma populasyonunun %81,3'U
asllamanin faydali olduguna inansa ve hastalarin yarisi (%50,5)
doktorlari asi 6nerdiginde Oneriye uymus olsa bile, 391 hastanin
(ortalama yas:39,9, standart sapma=13,5) asl yaptirma orani
%22,5 (88/391), 6nerilme orani %25,3 olup birbirleri ile orta
derece uyumlu (Kappa=0,39 p<0,001) idi. Gegen yil grip benzeri
hastalik gecirenlerin (%72,6) %17,9'luk kismi asilanmistir. Yan
etki deneyimi, yan etki korkusu, enjeksiyon kaygisi ve asi karsithg
asi olmayi kabul etmeye engel bir durum degildi. Oneri varligi
(p<0,001; Odds orani (OR): 5,35; %95 glven aralig (Cl): 2,92-
9,78), asilanma zaman bilgisi (p=0,001; OR: 4,18; %95 Cl: 1,82-
9,59) ve asi fayda inanci (p=0,01; OR: 5,42; %95 Cl: 1,40-21,03),
asllanmada belirleyici faktorlerdi.

Sonug: Bu calisma grip asisi oranlarini arttirmaya yonelik, (i)
doktor tavsiyesi, (i) hastanin fayda inanci ve (iii) asi zaman (ay)
bilgisini icerecek bir strateji olusumuna katkida bulunacaktir.

Anahtar Sézcikler: Aile hekimligi, influenza, asi 6nerisi, asilama
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Introduction

After the discovery of vaccines and antibiotics, we
declared heroes against diseases, but recently, we have
global discussions about antibiotic drug resistance and
vaccine hesitancy as public health problems. From the
history of influenza epidemics and pandemics for the past
three hundred years, it is apparent that outbreaks occur
somewhere in the world in most years (1). Although the
most effective and economical method of protecting
health is still vaccination, the general acceptance of the
H1N1 influenza vaccination has been low worldwide. The
potential health risks of the novel influenza A (H1N1)
strain, distrust in vaccines, and concerns about vaccine
safety are the main reasons reported by the public for
not undergoing vaccination (2). Ebola and several other
hemorrhagic fevers, including Zika, Nipah, Middle East
respiratory syndrome coronavirus, severe acute respiratory
syndrome, disease X, and dengue, that could cause serious
epidemics have not yet been health threats for Turkey. This
list is an indication of changing health challenges, and that
non-communicable diseases and environmental threats
pose just as great a risk for the future (3).

The Advisory Committee on Immunization Practices
- the US Centers for Disease Control and Prevention
recommended routine influenza vaccination for all people
who do not have contraindications from 2010 and
updated the recommendation in 2019 (4). World Health
Organisation (WHO) redefined the priority groups in 2012.
In our country, based on the WHO recommendations,
vaccination is provided free of charge for individuals and
healthcare professionals who are identified as priority
group. Patient groups with high risk of influenza-related
complications are children (<5 years), elderly (=65 years),
pregnant women, nursing home residents, patients with
chronic diseases (asthma, cerebral palsy, epilepsy, mental
retardation, heart failure, HIV/AIDS, cancer, chronic steroid
use, rheumatic disease treatment, biological agent use,
obesity (BMI >40 kg/m?2), chronic kidney disease, chronic
liver diseases, etc). There are triple (trivalent) and quadruple
(tetravalent, quadrivalent) inactive vaccines in our country
as of the 2018-2019 season. The protective effect of the
vaccine begins 1-2 weeks after administration. Therefore,
the best time to get vaccinated is just before the months
when flu is most common (October and November), but
vaccination can be done at any time during the influenza
season (5).

There are studies indicating the importance of
vaccination recommendations. Many studies have shown
that the annual cost of vaccine-preventable diseases in the
US is $9-26 million, while 80% ($7.1 million) of this amount
is spent for the treatment of non-vaccinated people. At
the same time, it has been shown that influenza made
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up $16.0 billion (60%) of the cost among adults 50 and
older (6,7).

In order to reach the desired target in vaccination, it
is essential to know the deficiencies in the vaccination
program and create awareness. We hypothesized that
there is a strong relationship between the vaccination
rate and the presence of recommendations. We aimed
(i) to assess the influenza vaccine attitudes, beliefs, the
status of last year flu attack, and the effectiveness of the
previous vaccination in flu or acute respiratory diseases (ii)
to identify predictors of patients’ vaccine receipt.

Methods

All data were collected from 391 patients who applied
to the family medicine-vaccine clinics at a tertiary hospital
between November 2019 and January 2020. Only
volunteers (aged >18 years old) were included in this study.
The patients were asked the following questions: “"Have
you ever been offered an influenza vaccination by a health
professional at any visit? Did you have a flu-like illness last
year? Have you had a influenza vaccine in the previous flu
season? "A cross-sectional study was designed by a face-
to-face survey, including socio-demographic data, chronic
diseases, vaccination status, knowledge, and beliefs about
influenza vaccination.

The patients were informed about the survey and verbal
consent was obtained from participants at the time of
questionnaire distribution. Only volunteers were included
in the study. The privacy of the data was completely
protected and used only for research purposes. The Local
Ethics Committee of Taksim Training and Research Hospital
Clinical Research reviewed and approved this study on
date 11/12/2019 (approval no:170). All authors read
and carried out the principles of the Helsinki Declaration.
This article does not contain any studies with animals
performed by any of the authors.

Statistical Analysis

Data were analyzed with the NCSS 10 (2015 Kaysville,
USA) program. Descriptive statistics were used to measure
the frequency, mean, and standard deviation of variables.
The chisquare test results summarized categorical data
comparisons. The logistic regression test analyzed clinically
significant variables. A p value of <0.05 was considered
statistically significant.

Results

A total of 391 patients, including 202 (51.7%) female
and 189 (48.3%) male individuals, completed the study
for two months. The average age was 39.9+13.5 years.
In terms of educational level, 92 participants (49.1%) had
completed eight-year basic education, and 199 (50.9%)
had a high school and/or university education. More
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than half of the participants were working (62.9%). Most
participants had not been vaccinated against seasonal
influenza (77.5%) in the previous year. Although 25.3%
(99/391) of participants reported that they had been
recommended to receive the seasonal influenza vaccine,
the vaccination rate was 22.5% (88/391) of all. The
mean age of the adults vaccinated was 42.3+14.7 years.
Table 1 shows the assessment of sociodemographic
variables according to vaccination and previous
recommendation status.

Thirty-six percent of patients over 65 years of age
(9/25 patients) received a flu vaccine, but there was no
difference in vaccination rate between the age groups.
Twenty-four percent of patients younger than 65 years
old (88/366 patients) were offered influenza vaccine,
while 44% of patients over 65 years old (11/25 patients)
were recommended. There was a significant difference
in the presence of recommendation between those
aged <65 years group and >65 years (p=0.04), despite
vaccination rates were similar. The rate of vaccination
and recommendation was higher in employed individuals
than in non-workers (housewife, unemployed, retired,
etc.) (p=0.01 and p=0.005, respectively). There was no
significant difference in gender, marital status, educational

between vaccinated and unvaccinated groups (p>0.05).
Participants reported that they were recommended to
receive influenza vaccine mostly by physicians (89%),
television (7.2%), pharmacists (2.3%), and the internet
(1.5%), respectively. Figure 1 shows that the most
significant source of the information was physicians in
the recommendation and vaccination groups. There was
a moderate agreement between recommendation and
vaccination (Kappa=0.39 p<0.001). Fifty point five percent
of those, who were recommended, were vaccinated. Even
though the patients were mostly informed by a physician
(92.9% in the recommended group; 92% in vaccinated

T 2%
Recommended 4% 92.9%
| BT
Vaccinated 3.4%
2 o036) | 3:4% 92%
0 20 40 60 80 100

Internet Television wPharmacist mPhysician

Figure 1. Evaluation of the recommendation and vaccination

background, and presence of any chronic disease groups according to the distribution of information sources
Table 1. Evaluation of vaccination uptake and previous recommendation status with sociodemographic variables
Vaccination Vaccination HIGEL . Previous
recommendation .
i . (+) (-) ) recommendation (-)
Variables Categories (n=99) (n=292) (n=88) (n=303)
n (%) n (%)
A <65 years 79 (89.8%) 287(94.7%) 88 (88.9%) 278 (95.2%)
e
g =65 years 9 (10.2%) 16 (5.3%) 11 (11.1%) 14 (4.8%)
p value 0.16 0.04*
cend Male 49 (55.7% 163 (53.8%) 48 (48.5%) 141 (48.3%)
ender
Female 39 (44.3%) 140 (46.2%) 51 (51.5%) 151 (51.7%)
p value 0.12 0.97
. Single 13 (14.8%) 54 (17.8%) 20 (20.2%) 47 (16.1%)
Marital status -
Married 75 (85.2%) 249 (82.2%) 79 (79.8%) 245 (83.9%)
p value 0.61 0.43
i Basic education 36 (40.9%) 156 (51.5%) 41 (41.4%) 151 (51.7%)
Educational level - ——
High school or university 52 (59.1%) 147 (48.5%) 58 (58.6%) 141 (48.3%)
p value 0.08 0.07
Working 66 (75%) 180 (59.4%) 74 (74.7%) 172 (58.9%)
Employment status -
Not working 22 (25%) 123 (40.6%) 25 (25.3%) 120 (41.1%)
p value 0.01* 0.005*
) o Yes 53 (60.2%) 35 (39.8%) 41 (41.4%) 96 (32.9%)
History of chronic disease
No 102 (33.7%) 201 (66.3%) 58 (58.6%) 196 (67.1%)
p value 0.29 0.12
n: Number

*p<0.05 is significant
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patients), a significant difference was not indicated
between the vaccination (+)(-)/recommendation (+)(-)
groups in distribution (physicians, television, pharmacists

and the internet) of the information source groups
(pRecommendation presence-Knowledge source=() 35: pVaccination uptake-

Knowledge source=o_36)_

One hundred and thirty seven participants (35%) had
a chronic disease. Sixty-four patients (16.4%) - asthma/
chronic obstructive disease (COPD), 44 patients (11.3%) -
chronic cardiovascular disease (CVD), 42 patients (10.7%)
- Diabetes Mellitus (DM), and 19 patients (4.9%) had
immunosuppression (HIV/AIDS, cancer, cancer treatment,
chronic steroid use, anti-rheumatic treatment, etc.). In
Figure 2, the distribution of the disease groups in the
presence of recommendation and vaccination is shown.
There was no statistically significant difference between
vaccination rate and disease groups (pcvP=1.00; pPM=0.68;
pASthma/COPD:O_’]S; plmmunosuppression=0_26)_ At the same
time, there was no significant difference in presence of
recommendation between participants with a CVD, DM,
astma/COPD or immunsupression and those without
any disease (p=0.12), too (pCvP=0.22; pbPM=0.75; pAsthma/
COPD=(Q.30; plmmunosuppression:O.zg)

Regarding knowledge about the seasonal influenza
vaccine, more than half of the participants (n=206, 52.7%)
knew how often (yearly) they should receive the vaccine,
213 (54.5%) participants knew when (month) the vaccine
was administered, and 204 of all (52.2%) knew about free
influenza vaccination for those aged =65 years or having
medical conditions which increase the risk of influenza
disease complications.

Two hundred and fifty-nine (66.2%) patients knew
that influenza vaccination was recommended for all
persons aged 6 months and over. Eleven point eight
percent thought that only children might be vaccinated
for influenza. The participants reported that the influenza
vaccine should be given to older adults (13.8%), patients
with chronic diseases (5.4%), and tourists (1.3%) who will
travel (pilgrimage, umrah, etc.). One hundred and eighty
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Figure 2. Distribution of the disease percentages in the presence
of vaccination and recommendation

CVD: Chronic cardiovascular disease, DM: Diabetes Mellitus, COPD:
Chronic obstructive disease

five participants were concerned about the risk of seasonal
influenza infection (47.3%), and 318 (81.3%) said they
have believed that the influenza vaccine was useful and
protective. Sixty-seven percent of participants (n=262) said
they intended to receive the vaccine next year.

While the rate of vaccinated adults aged under 65
years who did not experience a flu-like attack last year
was 19%, this rate was 33.3% in the vaccinated elderly, as
a good but not significant result (p>0.05).

Only 15 participants (3.8%) reported that they
experienced side effects from the influenza vaccine.
Seventeen point six percent of all had a fear of injection,
and 63 patients (16.1%) were vaccine hesitant, but
there was no significant difference in vaccination status
(p>0.05).

Figure 3 shows the distributions of variables by
the history of a flu-like attack in the past year. 72.6%
(n=284) of patients reported that they had a flu attack
in the past year. Seventeen point nine percent of those
had been vaccinated. Although there was no anti-viral
drug use or prescription, 48.6% (n=190) of participants
used antibiotics for a respiratory tract disease last year,
and 64.8% of those had a history of flu-like illness.
There was a significant difference in antibiotic use
between flu-like disease (-) and (+) groups (p<0.001).
According to the chronic disease types, absence of DM
and presence of asthma/COPD in patients with a flu-
like (+) history in the past year was a significant finding
(p=0.01). The number of patients with DM was lower
in the flu-like history (+) group (8.5%) than in the flu-
like history (-) group (16.8%). In the comparison of
the previous flu-like illness status, the percentage of
patients, who worried about getting the flu, believed
benefits of influenza vaccine, had a mind to receive the
vaccine, and knowledge of influenza vaccination period
and vaccination time, was significantly higher in last

Disbelief in vaccine efficacy(+) m 28%
41.1%
Knowledge on time when to be vaccinated(+) —
Additional chronic disease (+) m%n%
B ——T
52.3%
41.7%
9.3%
sesyears [

10 20 30 40 50 60 70 80

o

= Previous year flu-like attack (-) = Previous year flu-like attack (+)

Figure 3. Evaluation of characteristics by the history of a previous
year flu-like attack
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year history (+) patients (p=0.05; p<0.001; p=0.005;
p=0.001; p=0.001) respectively.

Assessment of Risk Factors by Logistic Regression

As seen in Table 2, the logistic regression analysis
showed that the odds of having vaccination are 5.35
times [p<0.001; Odds ratio (OR): 5.35; 95% confidence
interval (Cl): 2.92-9.78] higher for the presence of
recommendations, 5.42 times (p=0.01; OR: 5.42; 95%
Cl: 1.40-21.03) higher for having the benefit belief, and
4.18 times (p=0.001; OR: 4.18; 95% Cl: 1.82-9.59) higher
for knowing vaccination time. Our model showed that
presence of recommendation, information about timing
of vaccination, and belief in the benefits of the vaccine are
the predictors of favorable vaccination rates, explaining
with 82.6% correctness for model prediction.

Discussion

This study evaluated the status of influenza vaccination
and related factors among patients who applied to a
family medicine outpatient clinic for vaccination. Although
81.3% of the study population reported that vaccination
was beneficial and half of the patients positively reacted
when their physician recommended the vaccine, both the
influenza immunization and the recommendation rates
(22.5%; 25.3% respectively) were not at desirable levels

Table 2. Logistic regression analysis of variables related with
vaccination uptake
95% Cl
Variables p value | OR = Percentaoge
Lower | Upper | correct (%)
Presenceof | 40095 535 | 2092 [9.78
recommendation
] 007 |181 |096 |3.43
status (working)
Knowledgeon | ., 35 573 |250
free payment (+)
Anxiety for
catching flu (+) 0.65 1.15 | 0.63 2.14
Belief in the
benefit of 0.01* 542 | 1.40 21.03
vaccination (+)
Intention to 52560
receive the 0.42 1.38 | 0.63 3.04
vaccine (+)
Knowledge
about “what 0.001* | 4.18 | 1.82 9.59
time...” (+)
Knowledge
about “how 0.29 146 | 0.72 2.97
often..."” (+)
Knowledge
about “where... 0.20 0.57 | 0.24 1.35
()
OR: Odds ratio, Cl: Confidence interval
*: a p value of <0.05 is considered statistically significant
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regardless of the difference in demographic characteristics;
age, gender, marital status, and educational background
and presence of any chronic disease. Considering that
the target for influenza vaccination coverage in European
countries is 75%, the result in our study is so far behind
the target.

Vaccination coverage rates in adult populations remain
below the targets, and outbreaks of vaccine-preventable
diseases continue to occur even in countries with well-
established vaccination programs (8). Vaccination must
go on all the time, not only in childhood. According to
the latest data in Europe, the prevalence of vaccine-
preventable diseases for influenza was 44.7% for older
people and 45.6% for younger adults with specific risk
factors (9). In a study including 1401 people in a primary
care center, the rate of last season flu vaccination was
11.7%, and the rate of patients who had no information
on the influenza vaccine was 62.2% (10). In our research,
half of our patients had adequate information about
influenza vaccination, and 66.2% of our participants knew
that vaccination should be given to everybody.

In another study of patients aged 65 years and over,
the influenza immunization rate was 28.1%, and the
majority of those with a chronic disease and continuous
medication use received the vaccine (11). In our study, the
elderly immunization rate was 36%, but the difference
between vaccinated younger and older adults was not
statistically significant, although there was a significant
difference in the presence of recommendation. At the
same time, vaccinated adults aged =65 years had lesser
flu-attacks than those aged <65 years. It indicates that
physicians must continue to recommend the influenza
vaccine on visits.

Based on the published prevalence rates, it has been
reported that there were approximately 27 to 33 million
people and 428,000 health care providers at the risk for
influenza infections (12). It has been shown that influenza
vaccination coverage rate in 2006 was 5.9% in adults
aged =65 years, 9.1% in those with DM, and 14.9%
in patients with COPD, but another study performed in
2018 showed that influenza vaccination rate was 8.2%
among older adults (12-14). In their cross-sectional
study including 350 subjects performed in 2019, Guclu
et al. (15) found that 20% of the study population were
vaccinated with the influenza vaccine. In a study including
100 patients with the diagnosis of COPD, the influenza
vaccination rate was found to be 40% (16). In another
article, the influenza vaccination rate was 39.9%, and the
participants with chronic pulmonary, heart and kidney
disease had more tendency to be vaccinated (17). A case-
control study investigating the effectiveness of influenza
vaccine in people with asthma in Scotland over six seasons
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found that influenza vaccine uptake had the potential to
reduce influenza-triggered asthma attacks substantially.
Vaccination was associated with an overall 55.0% risk
reduction (18). In our study, there was no difference
between chronic disease types for vaccination rates, and
the most common disease risk group was asthma/COPD.
In line with the literature, 29.7% of patients with chronic
lung disease and 26.2% of patients with diabetes had an
influenza immunization.

When we had a look at the flu attack rates and
vaccination presence, a comparative study in the elderly
from the Netherlands indicated that 18.1% of vaccinated
participants and 7.6% of unvaccinated (homeopathy
use and nothing use) participants had an influenza-like
illness (19). In our study, 72.6% of patients reported that
they had a flu-like attack in the past year, and 17.9% of
those who had flu-like illnesses had been vaccinated.
The number of patients with diabetes was lower in the
vaccinated flu-like history (+) group than in the (-) group. It
might be a result of the efficacy of vaccination, although
it was not statistically significant. There was no difference
in the effectiveness of vaccination between patients with
other type of diseases.

Sixty-seven percent of participants who were
recommended vaccines before had the intention to
receive the vaccine next season. In a study investigating
influenza vaccine intention behavior in patients recovering
from a medically attended acute respiratory infection, it
was found that 37% of 837 unvaccinated participants
intended to be vaccinated the next season. The authors
concluded that the best time to offer influenza vaccine in
the next season was a medical visit at the time of an acute
respiratory illness, especially one in which the provider
suspects influenza, (20). In our study, we obtained a
higher vaccine intention rate (71.1%) among patients
with a history of flu-like illness (including acute respiratory
infection) than in those with a negative history (56.1%).

This study showed that the rate of side effects associated
with the previous vaccine in all life was only 3.8% of all. In
a study including 300 individuals visiting family medicine
centers in Saudi Arabia, 7.7% of subjects reported having
experienced side-effects from the influenza vaccine (21).
We observed that side-effect experience, fears about side-
effect, injection anxiety, and vaccine hesitancy were not a
statistically significant barrier to vaccination acceptance in
our study sample. It was an unexpected result, while the
last socio-cultural trend was growing vaccine hesitancy.

Even doctors can be vaccine-hesitant. In a study
conducted in 2014, 14% of French general practitioners
were found to have doubts regarding the utility and/or
safety of various vaccines (e.g., vaccines against flu and
against hepatitis B, and those containing aluminum), and
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20% considered that children were vaccinated against
too many diseases. Across the world, the development
of the Internet has given antivaccine activists new
tools to organize and reach wider audiences (22,23).
Fortunately, internet was the least common source of
information about vaccination in our study population
(1.5%), and doctors were the most powerful source of
information (89%). Another result that emerged in the
study was that since the majority of recommendations
come from physicians, a vaccine-hesitant doctor may
increase vaccine hesitancy. So, mandatory vaccination of
healthcare professionals would be a part of government
health policy in the future.

In a study from Saudi Arabia, it was reported that
barriers to vaccination included a desire to avoid
medication, the fact that vaccination was not obligatory,
concerns about the side-effects of the vaccine, the belief
that one was at low risk of acquiring influenza, and the
idea that influenza was a simple disease with no need for
prevention (21). In England, despite previous campaigns
and the latest flu plan initiative by the Department of
Health and Social Care, Public Health England, and
NHS England, which is designed to increase flu vaccine
uptake among frontline health professionals, only 61%
of healthcare staff in England have received the flu
jab this flu season and the Government is considering
making the vaccination mandatory (24). Immune
healthcare workers would protect themselves and
act as a barrier against the spread of infections and
maintain healthcare delivery during outbreaks, but their
vaccine uptake rates have often been low. In order to
achieve adequate immunization rates in healthcare
workers, mandatory vaccination policies are occasionally
implemented by healthcare authorities, but such policies
have raised considerable controversy (25). While the level
of influenza vaccination is not satisfactory even among
healthcare workers, how can vaccination rates increase
in the normal population without implementation of
mandatory flu vaccination?

Physician’s recommendation has been reported to have
a positive effect on vaccination rate (73%) (26). As we
observed in our study, the power of recommendation on
vaccine uptake was 5.35 times higher in recommendation
(+) group than that of the (-) group.

The primary physician who can give information about
the benefits of the vaccination and the vaccine time-period
information is a family physician. Health policies about
primary care centers and family medicine will be beneficial
for both vaccination and other disease prevention
and protection strategies. Mandatory vaccination is
controversial, but the strength of the recommendation is
clear.
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Study Limitations

Firstly ~short and inadequate communication
between doctors and patients due to time constraints
and performance anxiety might have effects on vaccine
recommendations in clinical practice. Secondly, face-
to-face surveys may cause a bias on a patient-doctor
interview that may cause psychological pressure for the
ideal response rather than personal response. Thirdly,
we asked patients flu attack history with describing
symptoms of acute respiratory infection or flu-like illness
but could not check with laboratory tests for influenza.
The last limitation was the vaccine name. It was difficult
to explain that the influenza vaccine means the flu vaccine
as widespread informal use.

Conclusion

This study indicated that half of the patients
recommended by a health professional had received the
influenza vaccine. As a result, if we can combine a doctor’s
recommendation with a patient belief of the vaccine's
benefit and information about the timing of vaccination
(month), we can increase the rates of disease prevention
and protection by successful vaccination. The findings of
this cross-sectional study can be used to improve influenza
vaccination strategies on a national basis.
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Postoperative Blood Pressure Could Be a Modifiable
Risk Factor for Acute Kidney Injury After Coronary

Bypass Surgery

Postoperatif Kan Basinci Koroner Baypas Cerrahisi Sonrasi Gelisen Akut Bobrek
Hasarinin Dizenlenebilir Bir Risk Faktord Olabilir
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Abstract

Aim: Acute kidney injury (AKI) is a common complication
associated with coronary surgery. This study aims to define
perioperative modifiable risk factors for AKI development.

Methods: We prospectively observed perioperative parameters,
laboratory tests, and outcome variables of 319 consecutive
patients. The patients were divided into groups according to on-
pump or off-pump coronary bypass.

Results: The off-pump patients were older (65.15+9.247 years
vs 60.81+9.659; p=0.001) but he frequency of AKI development
was similar between the groups (22% vs 19.9%, p=0.659).
Preoperative hypertension, advanced age, high body weight, and
prolonged cross-clamp time were associated with postoperative
AKI, but postoperative high blood pressure and higher ejection
fraction were likely to be protective against AKI development.
Expected in-hospital survival in a patient developing AKI after
off-pump surgery was better than those with on-pump surgery
(88.9% and 84.6%, respectively; p<0.001)

Conclusion: Managing postoperative blood pressure according
to preoperative level could have the potential to reduce AKI
incidence.

Keywords: Off-pump coronary artery bypass, acute kidney
injury, blood pressure

0z

Amag: Akut bobrek hasari (ABH) koroner cerrahi sonrasi sik
gorulebilen bir komplikasyondur. Bu calisma ABH gelisimi ile
iliskili perioperatif degistirilebilir risk faktorlerini tanimlamayi
amaclamaktadir.

Yontemler: Ardisik 319 hastanin perioperatif parametrelerini,
laboratuvar testleri ve sonug dediskenlerini prospektif olarak
gozlemledik. Gruplar pompali veya pompasiz koroner bypass'a
gore ayrildi.

Bulgular: Pompasiz koroner baypas hastalari daha yaslydi
(65,15+9,247 ve 60,81+9,659; p=0,001), ancak ABH gelisim
sikhdr her iki grupta benzerdi (%22 ve %19,9; p=0,659).
Preoperatif hipertansiyon, yas, ylksek viicut agirlidi ve kros klemp
slresi, postoperatif ABH ile iliskiliydi, ancak postoperatif yiksek
kan basinc ve ylksek ejeksiyon fraksiyonunun ABH gelisimine
karsi koruyucu faktorler olarak belirlendi. Postoperatif dénemde
ABH gelisen bir hasta grubunda, pompasiz ameliyati sonrasi
hastane-sagkalimi, pompa ile baypas ameliyati yapilanlara gére
anlamli derecede yiksekti (sirasiyla %88,9 ve %84,6; p<0,001).

Sonug: Postoperatif kan basincinin preoperatif seviyeye gore
yonetilmesi ABH gelisimini azaltma potansiyeline sahiptir.
Anahtar Sézciikler: Pompasiz koroner arter baypasi, akut borek
hasari, kan basinci

Introduction

Acute kidney injury (AKI) after cardiac surgery is highly
prevalent and is responsible for serious complications
(1). Its incidence changes from 5% to 40% depending

on various definitions (1-3). Even small increases from
baseline in the serum creatinine (sCr) after cardiac surgery
have been proposed to be associated with increased
postoperative mortality (4,5). It is unlikely that a single
etiologic factor would cause perioperative AKI but it is
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rather a consequence of multiple and interactive pathways.
The proposed risk factors, (ie. diabetes, age, chronic renal
failure) are mostly constitutional and non-modifiable,
therefore, have a limited significance in clinical practice (6).
The favorable effect of off-pump coronary bypass (OPCAB)
on renal injury is still controversial and various studies have
compared outcomes between off-pump and on-pump
coronary surgery (7). Though mostly retrospective, some
reports indicated that AKI might be seen more frequently
with on-pump coronary bypass (ONCAB), while others
suggested that the difference between the procedures
was not significant (6-8). Additionally, the preference of
the surgeon between off-pump and on-pump surgery may
change with preoperative risk factors such as comfort for
distal anastomosis, ejection fraction, adverse outcomes
related to cardiopulmonary bypass (CPB), etc.

Perioperative modifiable risk factors were scantily
studied prospectively. This study aims to define
perioperative hemodynamic parameters associated with
AKI and to test the cumulative effect of CPB on mortality
outcome related to kidney injury.

Methods

This observational study was approved by the
institutional ethics committee of our hospital (Kavaklidere
Umut Hospital) at May 3rd 2012 (no: 2012/5-2). We
prospectively analyzed the perioperative data of consecutive
patients who underwent isolated coronary bypass grafting
(CABG) between April 2012 and February 2013. Patients
with end-stage renal disease with or without dialysis,
sCr over 2.5 mg/dL, concomitant aorta or valve surgery,
and history of previous cardiac surgery were excluded.
Informed consent was obtained from each patient and
data analysis was conducted according to the declaration
of Helsinki. The decision of on-pump or off-pump surgery
was based on the preference of the surgeon, and a total
of 319 patients were included (123 OPCAB patients and,
196 ONCAB patients). Preoperative demographic variables,
laboratory test, hemodynamic parameters, arterial blood
gas analysis, volume supplementation during fasting
period, blood product use, number of bypass grafts,
least urine yielded for 6-, 12- and 24-hr periods, and the
results of surgery were recorded in a distinct follow-up
chart for gathering data. Intraoperative hemodynamics
with postoperative variables that can change the primary
outcome of AKI was also followed for analysis.

Assessment of Acute Kidney Injury

AKI diagnosis was assessed according to the Acute
Kidney Injury Network (AKIN) criteria (9). The last sCr value
measured before surgery was defined as the baseline level.
Presence and stages of new-onset AKI were calculated for
each patient using baseline and the highest postoperative
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sCr level during the hospital stay. Urine volume/kg/hr was
also calculated for the AKIN criterion by considering least
urine harvest for 6 and 12 consequtive hours within the
first 48 hours postoperatively. AKl is defined as an increase
in sCr by =0.3 mg/dL within 48 hours; or an increase in
sCrto =1.5 times baseline, which is known or presumed to
have occurred within the preceding seven days; or a urine
volume <0.5 ml/kg/h for 6 hours.

Surgical Techniques

All patients were operated through a median
sternotomy. Graft preparation was followed by heparin
bolus of 100-150 U/kg for OPCAB and 300 U/kg for ONCAB
patients. Aortacaval cannulation, CPB induction and cross-
clamping were performed sequentially. The left internal
thoracic artery was anastomosed only to the left anterior
descending artery (LAD). The order of the anastomosis
was the right coronary artery, the left circumflex, and the
left anterior descending branch. The rectal temperature
was kept between 30 °C and 33 °C. The cross clamp
was removed early after finishing distal bypasses and a
side clamp was used for proximal anastomoses. CPB was
terminated after checking distal anastomoses. Thoracic
drains were inserted and the sternum was closed after
ensuring bloodless surgical field.

In OPCAB surgery, exposure of target coronary artery
and motionless surgical field required deep pericardial
stay sutures and/or commercially available stabilizers.
LIMA-to-LAD anastomosis was achieved first and this was
subsequently followed by revascularization of the right
coronary artery and left circumflex artery. Silicone rubber
loops were routinely used before performing the relevant
coronary anastomosis. Heparin bolus was not reversed,
and sternum was closed after checking for bleeding.

Statistical Analysis

Continuous variables with normal distribution were
expressed as mean + standard deviation and those without
normal distribution as median (minimum-maximum).
Categorical variables were expressed as number and
percentage. To define significance level of differences
between the groups, data were examined using the chi-
square test or Fisher's exact test for dichotomous data,
or Student's t-test and the Mann-Whitney u test for
perioperative continuous data whenever appropriate. The
repeated measures ANOVA test was used to evaluate the
changes in systolic blood pressure (SBP) in 3 different times
after stratifying patients according to AKI development.
We used Spearman’s correlation coefficient to identify
which variables were associated with AKI and among these
variables with a p value of <0.20, we selected covariates in
binary logistic regression analysis considering known risk
factors or relationships to hemodynamics perioperatively
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to determine independent risk factors for AKI. To avoid
over-fitting of the model, we allowed a maximum of
one variable per each 10 events. Model calibration was
assessed using the Hosmer-Lemeshow goodness-of-fit test.
A two-sided p value of <0.05 was considered statistically
significant. All statistical analyses were performed using
the SPSS software, version 22.0 (IBM, Armonk, NY, USA).

Results

Of 341 patients enrolled, 22 were excluded from
the analysis, because the patients had end-stage kidney

disease requiring dialysis (n=3), or had a history of cardiac
surgery (n=6), or ONCAB with concomitant valve or aorta
surgery (n=13). Three hundred nineteen patients (253
male and 66 female) with a mean age of 66.249+9.71
years remained in this study. Except for older age in the
OPCAB group (p<0.01), the baseline characteristics of
both groups and the laboratory findings were similar as
shown in Table 1.

Results of univariate analysis of intraoperative variables
are presented in Table 2 in which operative time was
longer and number of patients needing transfusion and

Table 1. Preoperative demographics, laboratory tests and hemodynamic parameters of both groups
Preoperative parameters OPCAB group (n=123) ONCAB group (n=196) p

n (%) Mean * SD Mean (min-max) | n (%) Mean * SD Mean (min-max)
Age (yr) - 65.15+9.25 - - 60.81+9.66 - 0.001
Geriatric (=65 yr) 54 (43.9) - - 59 (30.1) - - 0.012
Body weight (kg) - 80.76+8.93 - - 80.8319.13 - 0.948
Gender
Male 94 (76.4) - - 159 (81.8) |- - 0.313
Female 29 (23.6) - - 37 (18.9) - -
Hypertension 67 (54.5) - - 112 (57.1) |- - 0.640
ARB/ACEI use 24 (19.5) - - 43(21.9) - - 0.605
Diabetes Mellitus 65 (52.8) - - 98 (50) - - 0.621
Metformin use 29 (23.6) - - 50 (25.5) - - 0.697
Cerebrovascular event 3(2.4) - - 0 - - 0.056
Ejection fraction (%) - 54.27+8.53 - - 52.86+9.80 - 0.192
CHF 10 (8.1) - - 17 (8.7) - - 0.865
Atrial arrhythmia 6 (4.9) - - 12 (6.1) - - 0.639
Ventriculerler arrhythmia 4 (3.3) - - 3(1.5) - - 0.436
Emergent surgery 7 (5.7) - 6(3.1) - - 0.248
BUN (mg/dL) - 17.54+4.80 - - 18.66+8.04 - 0.163
sCr (mg/dL) - 0.96+0.29 - - 0.99+0.25 - 0.359
EGFR (mL/min/1.73m2) - 79.57+23.32 - - 78.45+20.41 - 0.317
Urine Alb/Crea ratio - 24.76£17.34 - - 27.58+19.65 - 0.188
Spot Urine protein (mg/dL) - - 0.14 (0.01-1.17) |- - 0.12 (0.01-1.53) | 0.550
pH - 7.46+0.58 - - 7.45+0.45 - 0.496
pO, (mmHg) - 74.2+23.6 - - 71.7£20.3 - 0.310
pCO, (mmHg) - 33.7+6.4 - - 34.7+4.8 - 0.097
HCO5- (mmol/L) - 23.64+4.23 - - 24.70+3.55 - 0.160
Sodium (mEq/L) - 141.2+3.8 - - 141.3£3.7 - 0.858
Potassium (mEq/L) - 4.212+0.48 - - 4.217+0.50 - 0.391
Hematocrit (%) - 40.08+5.19 - - 40.27+4.46 - 0.733
Total protein (mg/dL) - 6.93+0.66 - - 6.99+0.66 - 0.362
Albumin (mg/dL) - 3.74+0.44 - - 3.81+0.40 - 0.105
CRP (mg/L) - 13.12+8.93 - - 12.16+6.88 - 0.285
Highest systolic BP (mmHg) - 125.66+19.98 - - 126.63+18.32 |- 0.659
Lowest Systolic BP (mmHg) |- 101.8+14.0 - - 103.1£14.6 - 0.410
Volume supplement (mL) - 1124+458 - - 1088+417 - 0.468
OPCAB: Off-pump coronary bypass, ONCAB: On-pump coronary bypass, ARB/ACEI: Angiotensin receptor bloker/Angiotensin converting enzyme inhibitor, CHF: Congestive
heart failure, BUN: Blood-urea-nitrogen, sCr: Serum creatinine, EGFR: Estimated glomerular filtration rate, Alb/Crea: Albumin/Creatinine, PO,: Partial oxygen pressure, PCO,:
Partial carbondioxide pressure, HCO5-: Bicarbonate, CRP: C-reactive protein, BP: Blood pressure, SD: Standard deviation, n: Number
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the number of grafts used were significantly higher in
ONCAB patients (p<0.05). Approximately 20% of patients
developed AKI within 2 days, and 40% of them kept
remaining in stage 1 according to the AKIN criteria until
discharge from hospital (Table 3). ONCAB group had more
revision, more wound infection, more transfusion, and
longer hospital stay.

The evaluation of the perioperative parameters
of patients with AKI is presented in Table 4. Advanced
age made a significant difference as an important risk
factor in the OPCAB group (70.93+7.36 vs 63.36+9.03,
p=0.001). Operative time was also longer in the ONCAB
group as expected. In the repeated measures ANOVA
test performed by stratifying the patients according to
the development of AKI; SBP significantly decreased in
all patients during the postoperative period. However, in
the group developing AKI, the SBP decreased significantly
more than in the group without AKI (p=0.001, Figure 1).

The following variables were significantly associated
with AKI in Spearman correlation analysis: age, body
weight, ejection fraction, preoperative and postoperative
highest SBP. Diabetes Mellitus, preoperative blood-urea-
nitrogen, preoperative and postoperative creatinine,
intraoperative O, saturation, postoperative C-reactive
protein (CRP), postoperative albumin level, and urinary
protein level. Besides these variables, operative time,
cross-clamp time, and the number of packed blood
transfusions were likely to increase the incidence of
AKI (7). However, since urine output and creatinine
levels were involved in the diagnosis of AKI, we thought
creatinine and urine output to be clearly inappropriate
for a risk factor to be analyzed by multivariate analysis
considering model over-fitting. We added the 17 variables

step by step into binary logistic regression analysis.
Binary logistic regression analysis identified older age,
higher body weight, preoperative high blood pressure,
postoperative high CRP operative time and cross-clamp
time as independent risk factors for AKI (Table 5).
However, high ejection fraction and high postoperative
systolic BP were likely to be protective against AKI
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Figure 1. The schematic presentation of perioperative changes
in systolic blood pressure after stratifying the patients according
to AKI development. The repeated measures ANOVA test shows
that both groups show significant decrease postoperatively
(p<0.01), and also AKI patients have more prominent decrease
(p<0.01). [Repeated measures ANOVA: Mapuchly’s sphericity
test; p=0.001, Greenhouse-Giesser p=0.020 Partial eta
squared=0.013, p value between the groups <0.001, p value
within the groups <0.001]

AKI: Acute kidney injury, BP: Blood pressure

Table 2. Operative data derived during surgery
Intraoperative parameters OPCAB group (n=123) ONCAB group (n=196) p

n (%) Mean * SD Mean n (%) Mean + SD Mean

(min-max) (min-max)

Systolic BP at induction of anesthesia 109.4+23.7 - 108.35+24.9 - 0.714
(mmHg)
Diastolic BP at induction of anesthesia 61.7£14.1 - 63.9+14.7 - 0.190
(mmHg)
Heart rate at induction of anesthesia (bpm) 72.7+£14.5 - 74.3+15.2 - 0.352
Operation time (min) 157.25+38.9 - 204.57+56.56 | - 0.001
Cross-clamp time (min) 0 - 51.19+17.67 - -
Patient needed transfusion 53 (43.1) |- 146 (74.5) | - - 0.001
New arrhythmia 38 (30.9) |- 50 (25.5) - - 0.295
Lowest systolic BP (mmHg) 62.93+17.95 - 58.13+17.46 - 0.019
Lowest diastolic BP (mmHg) 37.88+11.98 - 39.86+12.52 - 0.162
Lowest O, saturation (%) - 96 (86-100) | - - 96 (84-100) | 0.116
Number of graft - 2 (1-3) - - 4 (2-5) 0.001
OPCAB: Off-pump coronary bypass, ONCAB: On-pump coronary bypass, BP: Blood pressure, O,: Oxygen, SD: Standard deviation, n: Number
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development. The Hosmer-Lemeshow goodness-of-fit
test showed an adequate performance of the predictive
model (X2=21,155, p=0.007).

We further performed Kaplan-Meier survival analysis
by putting a stratum of type of surgery. Overall estimated

survival during hospital stay was 97.2%.
estimated survival for OPCAB patients who developed AKI

However,

was significantly higher than for ONCAB patients with

AKI (88.9% and 84.6% respectively, X2=36.412; p<0.001)
(Figure 2).

Table 3. Postoperative follow-up data of patients during intensive care unit and hospital stay

Postoperative variables OPCAB group (n=123) ONCAB group (n=196) p
n (%) Mean * SD Mean n (%) Mean * SD Mean
(min-max) (min-max)

> Stage 1 AKI at first 48 hr 27 (22) - - 39 (19.9) - - 0.659
AKI stages at discharge - - - - - 0.044
Stage 1 12 (9.8) - - 12 (6.1) - - -

Stage 2 2 (1.6) - - 0 - - -

Stage 3 2 (1.6) - - 0 - - -

Oliguria 19 (15.4) |- - 14 (7.1) = - 0.018
Anuria 5(4.1) - - 2(1) = - 0.112
Volume suppl/1st day (mL) - 35754814 - - 35021684 - 0.393
Least urine for 6 hr (mL) - - 450 (175-850) - - 420 (150-830) 0.801
Least urine for 12 hr (mL) - - 1075 (400-2000) | - - 1050 (530-1900) | 0.997
Urine volume /1st day (mL) - 25861862 - - 2516+762 - 0.450
Urine mL/kg/hr within 1st day - 1.37+0.56 - - 1.34+0.58 - 0.608
Inotrope infusion (n) 43(35) - - 70 (35.7) - - 0.891
Vasodilator infusion (n) 70 (56,9) - - 92 (46.9 - - 0.083
Lowest systolic BP (mmHg) - 94.14£19.18 | - - 93.70+21.23 | - 0.854
Highest systolic BP (mmHg) 139,0+27,2 139.0+23.3 - 0.977
Hypotensive attack (n) 11(9,1) 30(15,3) - - 0.109
BUN (mg/dL) - 20.98+6.94 |- = 22.37+8.47 |- 0.145
sCr (mg/dL) - 1.07+0.65 - - 1.11+£0.48 - 0.514
BUN at discarge (mg/dL) - 20.71£7.78 |- - 22.58+10.34 |- 0.087
sCr at discharge (mg/dL) - 0.96+0.29 - - 0.99+0.25 - 0.359
Total protein (mg/dL) - 5.26+0.66 - - 5.24+0.61 - 0.789
Albumin (mg/dL) - 2.65+0.32 - - 2.66+0.37 - 0.674
Hematocrit (%) - 27.33+3.60 - - 27.26+5.31 - 0.891
CRP (mg/L) - 15.97+7.47 |- - 16.3446.81 |- 0.631
pH - 7.44+0.58 - - 7.43+0.75 - 0.141
pO, (mmHg) - 100.3+43.0 |- - 101.041.1 |- 0.874
pCO, (mmHg) - 36.3+8.2 - = 37.946.1 - 0.048
HCO5- (mmol/L) - 26.84+3.44 |- - 27.19+3.67 - 0.391
Na (mEq/L) - 140.4+3.8 |- - 139.9 - 0.328
K (mEq/L) - 4.04+0.48 |- - 4.02+0.44 - 0.685
Total transfusion (pac) - - 1(0-5) - - 1(0-7) 0.001
Revision 6 (4.9) - - 20(10.2) - - 0.091
Wound infection 4(3.3) - - 26 (13.3) - - 0.030
Readmission 6 (4.9) - - 30 (15.3) - - 0.004
Exitus 3(2.4) - - 6(3.1) - - 1

Postoperative hospital-stay (day) | - - 5(4-9) - - 8.5 (4-24) 0.001

OPCAB: Off-pump coronary bypass, ONCAB: On-pump coronary bypass, AKI: Acute kidney injury, BUN: Blood-urea-nitrogen, sCr: Serum creatinine, CRP: C-reactive protein,
pO,: Partial oxygen pressure, pCO,: Partial carbondioxide pressure, HCO5: Bicarbonate, Na: Sodium, K: Potassium, SD: Standard deviation, n: Number, BP: blood pressure
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Discussion

AKlis an abrupt loss of kidney function characterized by
an increase in sCr and regulated by a hyper-inflammatory
state (10). Postoperative AKI is associated with increased
in-hospital mortality and with significant readmission
rate (11-13). Its incidence in patients with isolated CABG
varies between 10% and 48.8% and, dialysis in an early
postoperative period increases the risk of mortality up
to 80% (14-16). Recent studies have focused on the
pathogenesis of AKI, but these have provided only a
little innovative contribution to our clinical treatment
strategy (14-17). Male gender, Diabetes Mellitus, age,
hypertension, previous kidney disease, and poor EF are
common risk factors (7). These risk factors are substantial
and non-modifiable, but their clinical significance is limited.
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Figure 2. Demonstration of in-hospital survival after putting
stratum of surgery types within the Kaplan-Meier analysis. The
patients developing = Stage 1 AKI postoperatively had better
survival rate after having OPCAB (A) than those undergoing
ONCAB surgery (B)

OPCAB: Off-pump coronary bypass, ONCAB: On-pump coronary bypass,
AKI: Acute kidney injury
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Moreover, these non-modifiable risk factors might be
curtaining the modifiable factors. There are accumulated
reports in the literature to prove the association between
demographic parameters and AKI development but
patients’ hemodynamics poses modifiable factors and
may affect renal function acutely. However, hemodynamic
factors have been rarely studied. We hypothesized some
potentially modifiable predictors from previous studies
and attenuated the influence of the confounding factors
such as demographics and baseline clinical parameters
by limiting patient selection criteria (12,14,15,17,18).
In clinical practice, the accurate risk prediction of AKI
can help us identify high-risk patients for more effective
prevention and timely treatment.

The present study revealed that the incidence of AKI
after OPCAB and ONCAB surgeries are 22% and 19.9%,
respectively. Amongst these patients, 3.5% needed renal
replacement therapy, and the mortality rate was 13.6%.
The results of this study demostrated that age, body
weight, EF preoperative hypertension, operative time,
cross-clamp time, and postopreative systolic BP were
associated with development of AKI. Amongst these, the
cross-clamp time was the most powerfull independent risk
factor (rr=5.3), since it indirectly reflects the CPB that is a
non-pyhsiologic condition set for ONCAB.

In the isolated CABG cohort, the preoperative highest
systolic BP was evaluated to discriminate patients with
uncontrolled hypertension and it was found to be a risk
factor, whereas postoperative highest BP was protective
against AKI. We think that patients with uncontrolled
hypertension are more likely to have a decreased arterial
elasticity and propensity for atherosclerosis, which would
aggravate hypoperfusion during the postoperative period.
Concordantly, several previous studies have shown that BP
reduction was associated with an increased incidence of
AKlin patients with acute decompensated heart failure (19-
22). Indeed, our patient cohort was not decompensated
heart failure but cross-clamping in ONCAB and localized
myocardial ischemia during OPCAB might potentially
result in temporarily altered ventricular function (23-26).
Frequent use of inotropes and antihypertensive infusion
to stabilize BP within optimal levels reflects abrupt
changes in hemodynamic parameters together with
cardiac functions, though ideal levels of BP may change
individually and among different clinics. Maintaining
the optimum cardiac output is an important aspect of
preventing AKI, especially for vasopressor-dependent
patients (24,26). Although mean arterial pressure has
played an important role in preventing AKI in previous
trials, there is little evidence showing that instant systolic
BP actually reflects renal perfusion. Postoperative BP
change makes a significant difference in patients with AKI
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Table 4. The perioperative biochemical and hemodynamic parameters of patients who developed AKI postoperatively

AKIl developing patients OPCAB group (n=27) ONCAB group (n=39) p
Mean * SD Mean (min-max) Mean * SD Mean (min-max)

Age (yr) 70.93+7.36 - 63.36+9.03 - 0.001
Body weight (kg) 85.89+8.04 - 85.05+8.70 - 0.693
Preoperative sysytolic BP (mmHg) 135.9+24.2 - 131.4+20.1 - 0.410
Preoperative BUN (mg/dL) - 18 (13-27) - 19 (12-64) 0.036
Preoperative creatinin (mg/dL) - 0.9 (0.5-1.5) - 1.1 (0.7-2.1) 0.139
Preoperative pH 7.46+0.06 - 7.44+0.04 - 0.143
Preoperative Na (mEq/L) 141.7+4.69 - 140.6+4.36 - 0.354
Preoperative K (mEq/L) 4.21+0.33 - 4.32+0.51 - 0.306
Preoperative albiimin (mg/dL) 3.8+0.30 - 3.7+£0.47 - 0.592
Intraoperative systolic BP (mmHg) 117.1£36.12 - 113.9£27.5 - 0.057
Operation time (min) - 152 (50-215) - 208 (92-370) 0.001
Postoperative systolic BP (mmHg) 111.9+£15.1 - 113.9+27.5 -

Postoperative BUN (mg/dL) - 25 (19-35) - 28 (16-57) 0.364
Postoperative creatinin (mg/dL) - 1.4 (0.9-3.6) - 1.5 (1-3.8) 0.651
Postoperative pH 7.44+0.57 - 7.47+0.74 - 0.330
Postoperative Na (mEq/L) 140.1+£2.89 - 140.2+3.81 - 0.961
Postoperative K (mEq/L) 4.07+0.39 - 4.08+0.45 - 0.908
Postoperative albiimin (mg/dL) 2.53+0.26 - 2.62+0.36 - 0.274

OPCAB: Off-pump coronary bypass, ONCAB: On-pump coronary bypass, BUN: Blood-urea-nitrogen, SD: Standard deviation, Na:

Sodium, K: Potassium, BP: blood pressure

Table 5. The factors that had a significant correlation with AKI were analyzed for possible predictive effect on the development of
postoperative AKI. Eight factors having significant predictive value with regression analysis are demonstrated

Spearman correlation Binary logistic regression

cc p RR 95%Cl p
Age 0.197** 0.000 1.084 1.026-1.145 0.004
EF -0.099 0.077 0.934 0.883-0.987 0.015
Body weight 0.261** 0.000 1.202 1.129-1.280 0.000
Preoperative highest BP 0.169** 0.003 1.038 1.015-1.061 0.001
Postoperative CRP 0.181** 0.001 1.064 1.009-1.123 0.023
Postoperative highest BP -0.043 0.440 0.974 0.949-1.000 0.049
Operation time 0.246** 0.000 1.002 1.001-1.003 0.000
X-clamp time 0.080 0.156 5.347 1.245-22.727 0.024

AKI: Acute kidney injury, CC: Correlation coefficient, RR: Relative risk, Cl: Confidence interval, EF: Ejection fraction, BP: Blood pressure, CRP: C-reactive protein
Model summary: (-2 Log likelihood=178.724) (Cox&Snell R2=0.357). Hosmer-Lemeshow:X2=21.155 and p=0.007

(Figure 1). Considering the gap in the slope of decrease,
there might be 2-way inference. First, as seen in Figure 1,
the mean preoperative BP in patients who developed AKI
was higher than in those who did not. It can be thought
that perioperative normalization of BP in these patients
poses a risk for the development of AKI. Or, keeping the
BP low in the postoperative period due to fear of excessive
bleeding without considering the preoperative BP may be
thought to increase the risk of developing AKI.

Some studies suggest that CPB time is an important
contributor to postoperative renal dysfunction (27).
However, we used the cross-clamp time to compare
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the purifying effect of elective on-pump and off-pump
coronary surgeries in which cross-clamp time has a
significant correlation with CPB time and operative
time (27,28). An increase in cross-clamp time prolongs
hypoperfusion of renal medulla and may also show
remote effects of ischemia-reperfusion injury. Besides,
patients who undergo ONCAB often have altered
left ventricular systolic functions, and they are more
likely to receive potent drugs that may affect renal
perfusion and the sCr level. Also, increased body weight
(obesity) is associated with postoperative AKI, similar
to previously published reports. We know that obesity
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increases oxidative stress, endothelial dysfunction, and
inflammation (29). Though the mean operative time in
both groups was within acceptable limits, it was also
related to AKI development as reported in the literature
(12,13). The rate of development of AKI in both groups
did not differ in the present study. The differences in
age, in favor of the OPCAB group possibly covered all
the negative effects of cross-clamp, amount of blood
transfusion, operative time, and CPB on renal function.

Initially, we compared the in-hospital survey by dividing
patients into with or without development of kidney
injury. In fact, all mortal cases had an elevated sCr level
from the baseline level. This was expected but useless to
infer a conclusion. We put a stratum of type of surgery
and the result showed that amongst patients developing
stage 1 AKI, OPCAB group had significantly better
survival than the ONCAB patients. The cumulative effect
of cross-clamping overweighted the comfort for more
delicate distal anastomosis, therefore, we infer that AKI
development after ONCAB is more mortal than after
OPCAB.

Most renal dysfunction after cardiac surgery is a
temporary and reversible event. Patients with mild AKI
are usually responsive to medical management and show
spontaneous recovery. In our study, patients with stage 1
AKI showed an increased level of sCr in the first 2 days but
frequently returned to the baseline level during hospital
stay. A prompt intervention in postoperative management,
especially avoiding additional renal insult, managing BP
accordingly and optimizing volume status, can prevent
further progression of perioperative AKI, and occurrence
of worst outcomes, including hospital mortality. Thus,
intensive renal preservation during perioperative period
appears to provide sufficient renal protection.

Further studies are needed to determine how to
optimize cardiac surgical procedures, intraoperative or early
postoperative BP and renal blood flow to reduce the risk
of AKI. No single pharmacologic agent has demonstrated
clear efficacy in the prevention of AKI (30); however,
postoperative BP managed near to preoperative baseline
systolic BP may show promising results in renoprotection.

Study Limitations

Though preoperative demographics of the patient
cohort were similar, age of the patients became an
effective criterion on surgeons’ preference while deciding
off-pump surgery. Since it is also a risk factor for AKI, age
should be a confounding factor for inferences from the
study population (7). The incidence of AKI development
insignificantly differs although the operative time
indicating the period of hypoperfusion was longer in
the OPCAB group. Therefore, randomization considering
constitutional factors may result in more frequent AKI

>
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in the on-pump group. The length of hypotensive period
is also an important factor to determine the depth of
renal hypoperfusion perioperatively. Although we did not
determine the length of hypotension, the time-averaged
evaluation of BP would contribute to a more powerfull
inferences about our proposal.

Conclusion

The rate of postoperative AKI development
insignificantly differs between on-pump and off-pump
coronary surgeries. Besides constitutional factors, which
are usually non-modifiable, postoperative BP management
considering preoperative measurements may be clinically
useful in concern to preclude kidney injury. However, AKI
after ONCAB may result in a significantly higher increase
in the risk of mortality than those after OPCAB.
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Abstract

0z

Aim: In this study, we investigated the association between two
miRNA variants and the risk of oral squamous cell carcinoma
(OSCC), and explored the interaction between clinical factors in
the Turkish population.

Methods: In this case control study, a total of 142 subjects were
genotyped by polymerase chain reaction-restriction fragment
length polymorphism to analyze miR-146aG/C (rs2910164) and
miR-149C/T (rs2292832) variants. Associations between OSCC
risk and clinicopathological characteristics were analyzed by chi-
square test

Results: There was a significant difference in genotype and
allele frequencies of miR-146aG/C variant between patients
and control individuals. miR-146aG/C CC genotype and C allele
were higher in the patient group compared to the control group
(p=0.000, p=0.0001, respectively). Significant differences were
also observed when the patients and the controls were compared
according to CC vs GG+GC (p=0.0002) and GG vs GC+CC
(p=0.002). In combined analysis, CC-CT combined genotype
increased in patient group compared to controls (p=0.002),
while GC-CT combined genotype increased in controls compared
to patients (p=0.028),

Conclusion: Our study provides evidence that miR-146aG/C
variant may play an important role in susceptibility to OSCC in
the Turkish population.

Keywords: Oral squamous cell carcinoma, microRNA, variant

Amag: Bu calismada, iki miRNA varyanti ve oral skuamoz
hiicreli kanser (OSHK) riski arasindaki iliskiyi inceledik ve
Turk populasyonundaki klinik faktorlerle arasindaki etkilesimi
arastirdik.

Yontemler: Bu olgu-kontrol calismasinda, miR-146aG/C
(rs2910164) ve miR-149C/T (rs2292832) varyantlarini analiz
etmek icin toplam 142 kisi polimeraz zincir reaksiyonu- sinirlayici
enzim parca uzunluk polimorfizmi ile genotiplendi. OSHK ve
klinikopatolojik 6zelliklerin iliskisi %2 testi ile analiz edildi.

Bulgular: Hastalar ve kontrol bireyleri arasinda miR-146aG/C
varyant genotip ve alel sikliklarinda onemli fark vardi. miR-
146aG/C CC genotipi ve C aleli hasta grubunda kontrol grubuna
gore daha yuksekti (p=0,000, p=0,0001, sirasiyla). Hastalar ve
kontroller kiyaslandiginda CC'ye gére GG+GC (p=0,0002) ve
GG'ye gore GC+CC (p=0,002) 6nemli farklar saptandi. Kombine
analizde, GC/CT kombine genotipi kontrollerde hastalara gore
artmisken (p=0,0028), CC-CT kombine genotipi hasta grubunda
kontrollere gore artmisti (p=0,002).

Sonug¢:  Calismamiz  miR-146aG/C  varyantinin  Tlrk
popilasyonunda OSHK'ye yatkinlikta énemli rol oynayabilecedgi
kanitlarini gostermektedir.

Anahtar So6zcikler: Oral skuamoz hiicreli kanser, mikroRNA,
varyant
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Introduction

Oral squamous cell carcinoma (OSCC) is the most
prevalent oral malignancy, accounting for up to 80-90% of
all malignant neoplasms of the oral cavity (1). Tobacco use
(chewing with or without smoking), alcohol consumption,
and human papilloma virus (HPV) infection are among the
major risk factors for OSCC, yet, molecular mechanisms
involved in OSCC are still unclear, whilst genetic tendency
has been studied extensively (2). Recognition of biomarkers
for screening high-risk status for increased tendency to
cancer is crucial for prevention of this malignancy.

MicroRNAs (miRNAs) are small (ranging often
between 18 to 25 nucleotide in size), single stranded, and
noncoding RNAs. Particularly, miRNAs can modulate gene
expression at the post-transcriptional level by repressing
translation of protein coding genes, or cleaving target
mRNAs, based on the level of complementarity between
the miRNA and its target mMRNA (3). These small miRNAs
are involved in a numerous physiologic and pathological
events including cell cycle, differentiation, growth, and
metabolism along with myriad diseases like cancer (3).
Studies have reported that microRNAs may be critical
elements in oncogenesis, acting as tumor suppressors
and/or oncogenes, and influence the etiology of several
cancer types (4). Single nucleotide polymorphisms (SNPs)
found in miIRNA encoding gene (miR-SNPs) have attracted
attention due to their potent involvement in cancer. It is
already known that miR-SNPs can affect the transcription
of the target gene, modify the processing of pri-miRNA
or pre-miRNA and have impact on interaction between
miRNA and mRNA (5). Studies have shown that miR-
146aG/C (rs2910164), and miR-149C/T (rs2292832)
SNPs play a major role in carcinogenesis owing to their
targeting on various vital genes and are involved in diverse
types of cancers (6).

Therefore, we performed a study to investigate the
association between two common miRNA polymorphisms
and the risk of OSCC in a Turkish population.

Methods

Study Population

A cohort of 142 individuals, including 42 patients
with OSCC and 100 healthy controls was enrolled in
this case control study. Patients were treated at the
Department of Medical Oncology, Training and Research
Hospital, Gaziosmanpasa University, Tokat, Turkey. The
diagnosis of OSCC was based on pathological features
of tissue specimens. Clinical information, including age,
gender, smoking, alcohol consumption and tumor-node-
metastasis stages, were obtained from patient’s medical
charts. 100 age- and sex-matched healthy individuals,
who did not have any evidence of OSCC or any other
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overt oral diseases, constituted the control group.
Informed written consent was obtained from all subjects.
This study protocol was approved by the Local Ethics
Committee (Gaziosmanpasa University, Medical Faculty,
decision no: 17-KAEK-061), in accordance with the
ethical standards for human experimentation established
by the Declaration of Helsinki.

Genotyping

2 mL of venous blood was obtained from each
participant (OSCC patients and healthy controls) and DNA
was extracted from all the samples using a commercial kit
(Sigma-Aldrich, Taufkirchen, Germany) according to the
manufacturer’s instructions. Using genomic DNA, miRNAs
variants were identified by polymerase chain reaction-
restriction fragment length polymorphism (PCR-RFLP)
methods as previously described (7,8).

Statistical Analysis

Statistical analysis was performed using the Statistical
Package for the Social Sciences (IBM SPSS Statistics,
version 20) and OpenEpi software package version 3.01
(www.openepi.com). The sample size was assessed
using the Power and Sample size Calculation software.
The relationships between variants and the clinical
characteristics of patients were analyzed by using the chi-
square test or analysis of variance (ANOVA) statistics. Chi-
square test and Fisher’s exact test were used to compare
categorical variables appropriately. Odds ratio (OR) and
95% confidence interval (Cl) were used for the assessment
of risk factors. All p values were 2-tailed and p values less
than 0.05 were considered statistically significant.

Results

A total of 42 OSCC patients and 100 age and
gender matched healthy controls were genotyped for
miR 146aG/C and miR-149C/T variants. Demographic
characteristics of the study participants are shown in
Table 1.The distribution of miR 746aG/C and miR-149C/T
variants genotypes and allele frequencies in the study and
control groups are shown in Table 2.

miR 146aG/C

The frequency of GG, GC, and CC genotype was
31.0% vs 45.2%, 23.8% vs 59%, and 40% vs 1% in OSCC
patients and control individuals, respectively. There was
a statistically significant difference in genotype and allele
frequencies of miR 146aG/C variant between the patients
and the control subjects. miR-7146G/C CC genotype and
C allele were found to be increased in the patient group
compared to the control group (p=0.000 and p=0.0001,
respectively). Statistically significant differences were
also observed when the patients and the controls were
compared according to CC vs GG+GC (p=0.0002, OR:
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30.9, CI: 95%: 3.81-251.1) and GG vs GC+CC (p=0.002,
OR: 3.21, Cl: 95%: 1.49-6.90).

miR 149C/T

The frequency of the CC, CT, and TT genotypes of the
miR-149C/T variant in the patients was 28.6%, 59.5%,
and 11.9% respectively; and in the controls, the frequency
was 40%, 51%, and 9%, respectively. The genotype and
allele distribution of miR-149C/T variant did not show any
statistically significant difference between the patients
and the controls (p=0.425 and p=0.253, respectively).

Furthermore, we also analyzed whether any differences
existed in the clinical and demographic characteristics
of patients according to distributions of miR-146aG/C
and miR-149C/T genotypes (Table 3). There was no
significant difference between the variants and the
clinical characteristics (p>0.05). The associations between
miR-146aG/C/miR-149C/T and the combined genotypes
with OSCC susceptibility were further evaluated by

stratification analysis for OSCC patients (Table 4). In
combined analysis, CC-CT genotype increased in patient
group compared to controls (p=0.002), while GC/CT
combined genotype increased in controls compared to
patients (p=0.028),

Discussion

OSCC is an important cause of morbidity and mortality
all over the world. Although enormous advances occurred
in diagnostic and therapeutic methods, the prognosis of
OSCCis still poor, with a 5-year survival rate of nearly 50%
(9). There is considerable evidence supporting that miRNA
deregulation plays a fundamental role in carcinogenesis.
Distorted expression profiles of miRNAs in several cancer
types lead to different malignant phenotypes for tumor
progression, and this in turn may promote chemo-
resistance and eventually result in a poor prognosis (10).
Hence, miRNAs have been studied in depth to determine
new diagnostic and prognostic cancer biomarkers, and to

help development of efficient therapeutic targets. MiRNAs
Table 1. The demographical characteristics of the study subjects . . .
_ are involved in the pathogenesis of oral cancer and are
(F;a_tg;t(%"”p ((:“’_T(;g)' g;‘;”p believed to be potential biomarkers in cancer diagnosis,
= - 0,
owing to their aberrant expression and single nucleotide
Age 63.05+13.250 60.37+8.666 9 . . P . 9
— e e polymorphisms (11). Myriad studies have been performed
Gender emee ' to establish if mMIRNAs have an impact on susceptibility to
JELD 20502 55 (522 0SCC, and the results have been disputable and discrepant.
Table 2. Genotype and allele frequencies of miR-146G/C and miR-149C/T variants in groups
miR-146aG/C
Patient group Control group p OR, % 95 CI
Genotypes n=42 (%) n=100 (%)
GG 13 (31.0) 59 (59.0)
GC 9 (45.2) 40 (40) 0.000 =
cc 0(23.8) 1(1)
GG+GC:CC 32 (76.19):10 (23.81) 99 (99):1 (1) 0.002 30.9 (3.81-251.1)
GG:GC+CC 3 (30.95):29 (69.05) 59 (59):41 (41) 0.002 3.21 (1.49-6.90)
Alleles
G 45 (53.57) 158 (79)
0.0001 3.26 (1.88-5.64)
C 39 (46.43) 42 (21)
miR-149C/T
Patient group Control group p OR, % 95 CI
Genotypes n=42 (%) n=100 (%)
cc 12 (28.6) 40 (40)
cT 25 (59.5) 51 (51) 0.45 -
TT 5(11.9) 9 (9)
CC+CTTT 37 (88.09) :5 (11.91) 91 (91):9 (9) 0.596 1.36 (0.42-4.35)
CC:CT+TT 12 (28.57):30 (71.43) 40 (40):60 (60) 0.197 1.66 (0.76-3.63)
Alleles
C 49 (58.33) 131(65.5)
0.253 1.35(0.80-2.28)
T 35(41.66) 69 (34.5)
OR: Odds ratio; Cl: Confidence interval, n: Number
p values were obtained using chi-square tests and Fisher’s exact tests. The results that are statistically significant are typed in bold.
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Table 3. Clinical features of patients according to miR-146aG/C and miR-149C/T genotypes

Clinical features miR-146aG/C miR-149C/T
Genotypes GG GC cC p cC CT TT p
n (%) n (%) n (%) n (%) n (%) n (%)
Alcohol
Yes 2 (25.0) 5 (62.5) 1(12.5) 4 (50.0) 4 (50.0) 0 (0)
0.523 0.233
No 11 (32.4) 14 (41.2) 9(26.5 8(23.5 21(61.8) 5 (14.7)
Smoking
Yes 1 (20) 3 (60.0) 1(20.0 3(60.0 2 (40.0) 0(0)
No 10 (33.3) 12 (40.0) 8(26.7 0861 |7 (233 18 (60.0) 5 (16.7) 0.342
Family history
Yes 2 (28.6) 4(57.1) 1(14.3 3(42.9) 4(57.1) 0(0)
0.741 0.448
No 11 (31.4) 15 (42.9) 9 (25.7 9 (25.7 21 (60.0) 5 (14.3)
Treatment response
Yes 9 (31.0) 14 (48.3) 6 (20.7) 8 (27.6) 18 (62.1) 3(10.3
0.606 0.746
No 4(33.3) 4(33.3) 4(33.3) 4(333 6 (50) 2(16.7
Living status
Living 11 (31.4) 14 (40.0) 10 (28.6) 10 (28.6) 22 (62.9) 3(8.6)
Exitus 2 (28.6) 5(71.4) 0(0) 0606 |5 (28.6) 3(42.9) 2 (28.6) 0.309
Job
Farmer 4 (36.4) 6 (54.5) 1(9.1) 2(18.2) 7 (63.6) 2(18.2)
Housewife 2(16.7) 4 (33.3) 6 (50) 0316 2(16.7) 9 (75.0) 1(8.3) 0.641
Employee 5(33.3) 7 (46.7) 3 (20.0) 6 (40.0) 7 (46.7) 2(13.3)
Officer 2 (66.7) 1(33.3) 0(0) 1(33.3) 2 (66.7) 0(0)
Unemployed 0 (0) 1(100) 0 (0) 1(100) 0(0) 0 (0)

Table 4. Comparative analysis of combined genotypes of gene
variants between groups

miR-146aG/C-miR149C/T Patient Control p

group group

n (%) n (%)
GG-CC 5(11.9) 19 (19.0) 0.305
GC-CC 5(11.9) 21 (21.0) 0.201
cccc 2 (4.8) 0 (0) 0.172
GG-CT 7 (16.7) 35 (35.0) 0.028
GC-CT 11 (26.2) 16 (16.0) 0.158
ccCT 7 (16.7) 0 (0) 0.002
GG-TT 1(2.4) 5(5.0) 0.851
GCTT 3(7.1) 3(3.0) 0.488
CCTT 1(2.4) 1(1.0) 0.999
n: Number

The results that are statistically significant are typed in bold

Human miR-146a is located in the LOC285628 gene
on human chromosome 5 (12). miR-146a is induced by
the tollHike receptor 4 found in the NF-kB-dependent
signaling pathway, resulting in the downregulation of
IL-1 receptor-associated kinase 1 and TNF receptor-
associated factor 6 (13). The miR-146a variant bears a
G/C nucleotide substitution which cause a modification
from G:U pair to C:U mismatch in the stem structure of
miR-146a precursor. This variant in miR-146a changed
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the mature miR-146a expression level that played a
role in the regulation of cell differentiation and cancer
development (14). Wang et al. (15) conducted a meta-
analysis and reported that miR-146aG/C variant enhanced
the risk of cancer in dominant model when all studies
were considered in the meta-analysis. Stratified analysis
showed a significant link between this variant and cancer
susceptibility in Asians but not in Caucasian populations.
Numerous studies demonstrate the crucial association
between miR-146aG/C variant and risk of cancer, such as
breast cancer (16), lung cancer (17), bladder cancer (18),
and hepatacellular carcinoma (19). Miao et al. (20) and
Liu et al. (21) showed that miR-146aG/C did not affect
the risk of head and neck cancers. Also, Zhang et al.
(22) and Palmieri et al. (23) reported that there was no
significant association between miR-146aG/C variant and
OSCC in Chinese and Italian populations. Another study
showed that these variants may modify the risk of HPV16-
associated OSCC, particularly in never smokers (24). Hung
et al. (25) found that miR-746aG/C variant was associated
with advanced nodal metastasis of OSCC and higher
miR-146 expression in tumors. Chen et al. (26) reported
that miR-146aG/C variant G/G genotype was associated
with decreased risk of OSCC (p<0.05). A meta-analysis
of 66 case-control studies found that miR-146aG/C was
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a risk factor for head and neck squamosus cell carcinoma
(HNSCC). This meta-analysis included four studies from
a Caucasian population and one study from a Chinese
population (27). Also, in stratified analysis, the authors
found that the miR-146aG/C C allele or the CC genotype
was a risk factor for HNSCC. Niu et al. (28) observed
that miR-146aG/C increased significantly head and neck
cancer risk in Caucasian population. The reasons for these
conflicting results may be different tumour sites, small
sample sizes, and lack of information such as other risk
factors or confounders. Our study revealed an association
between miR-146aG/C variant and the risk of OSCC in
our population. miR-146aG/C CC genotype and C allele
were associated with increased risk of OSCC (p=0.000 and
p=0.0001, respectively) (Table 2). Furthermore, there was
a statistically significant difference when the patients and
the controls were compared according to CC vs GG+GC
and GG vs GC+CC (p=0.0002 and p=0.002, respectively).
These results are compatible with the results of the study
by Niu et al. (28)

The single nucleotide polymorphism of miR-749 gene
was first identified by Hu et al. (29) and colleagues. A
C/T genetic variant was reported in the miR-749 gene and
was located in the stem region adjacent to the mature
miR-149C/T sequence. miR-149C/T is a proapoptotic
miRNA and it represses the expression of Akt1 and E2F1.
Silencing of Akt1 and E2F1 can generate apoptosis in
human tumour cell lines (30). Recent studies reported that
miR-149C/T can alter the expression of mature miRNAs or
the binding activities to target mRNA, and therefore affect
cancer risk via several pathways (30). To date, numerous
genetic association studies have been conducted to
examine the relationship between the miR-149C/T and the
risk of several cancers, including colorectal cancer (31),
and hepatocellular carcinoma (32). Wei et al. (33) found
that the CC genotype of miR-149C/T was significantly
associated with an increased risk of papillary thyroid cancer
compared with TT homozygote. But, Li et al. (34) reported
that miR-149C/T variant could decrease digestive cancer
susceptibility in a meta-analysis study. Tu et al. (35) showed
that miR-149 expression was downregulated in HNSCC
compared to normal mucosa and this was associated with
a poorer patient survival. Additionally, HNSCC patients
with the miR-149C/T T/T genotype have more advanced
tumours and a worse prognosis. In addition, it was found
that the CT and TT genotypes of miR-149C/T variant were
significantly associated with OSCC (30). In the present
study, there was no evidence of association between
miR-149C/T polymorphism and the risk of OSCC.

The association between miRNAs genotypes and
clinicopathological parameters of OSCC was also analysed
in our study. Genotype distributions of miR-7146aG/C and
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miR-149C/T were not related to clinical features (p>0.05).
But there was a statistically significant difference in the
combined analysis. We found that GG/CT combined
genotype was associated with decreased risk of OSCC
(p=0.028) while CC-CT combined genotype was associated
with increased risk of OSCC (p=0.002) (Table 4).

Study Limitations

In this study, several limitations need to be addressed.
First, a relatively small sample size may limit the statistical
power of our study, especially in the stratification analysis.
Second, we selected only OSCC patients as our study
population and excluded other head and neck cancer
patients in order to control some confounding bias.

Conclusion

In this case-control study, we examined associations
between two common variants in miRNAs (miR-146aG/C
and miR-149C/T) and OSCC risk. To the best of our
knowledge, this is the first study that correlates the
genotype and allele frequencies of these variants with
OSCC, in a Turkish population. Our results demonstrate
that miR-146aG/C gene may play an important role in the
development of OSCC in a Turkish population. But it is
necessary to conduct further well-designed studies based
on larger sample size and homogeneous cancer patients
to validate our findings.
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Abstract

Aim: In this study, we aimed to compare osteoprotegerin (OPG)
levels in patients with and without polycystic ovary syndrome
(PCOS) and to investigate the correlation between OPG levels
and cardiovascular risk factors.

Methods: A total of 49 patients with PCOS and 31 age- and
body mass index-matched healthy controls were included in
the study. Blood samples were collected and hormonal and
metabolic parameters and OPG levels were analyzed. The carotid
intima-media thickness (CIMT) was measured for each patient
and control through ultrasonography.

Results: The low-density lipoprotein and total cholesterol levels
were higher and the Homeostasis Model Assessment-Insulin
Index (HOMA-IR) values were higher in patients with PCOS
(p=0.002, p=0.037, and p=0.028, respectively). The OPG levels
were 4.29 pmol/L and 4.07 pmol/L in the patient and control
groups, respectively, indicating no significant difference between
the groups. The CIMT was 0.57 in both groups.

Conclusion: Our study results suggest that OPG levels appear
to be similar in patients with PCOS and healthy controls.
Although OPG has been associated with endothelial dysfunction,
atherosclerosis and coronary calcification in previous studies,
currently not a useful marker for cardiovascular risk analysis in
this patient population.

Keywords: Osteoprotegerin,
atherosclerosis

polycystic ovary syndrome,

0z

Amag: Bu calismada amacimiz, polikistik over sendromu tanisi
olan ve olmayan hastalarda osteoprotegerin (OPG) dlzeylerinin
karsilastiriimasi ve OPG dUzeylerinin kardiyovaskdler risk faktorleri
ile iliskisinin arastiriimasidir.

Yoéntemler: Calismaya, ayni yas ve vicut kitle indeksine
sahip 49'u polikistik over sendromu ve 31'i kontrol grubunda
olmak Uzere toplam 80 hasta alindi. Hastalardan alinan kan
orneklerinde, hormonal ve metabolik parametreler ile OPG
dizeyleri degerlendirildi. Ultrasonografi ile her hastanin karotis
arteri intima media kalinhigi ol¢tldd.

Bulgular: Biyokimyasal testler incelendiginde, dusik dansiteli
lipoprotein ve kolesterol diizeyleri ile homeostasis model
assessment insulin indeks dizeyleri polikistik over grubunda
daha yuksek bulundu (p=0,002, p=0,037, p=0,028). OPG dlizeyi,
polikistik over grubunda 4,29 pmol/L, kontrol grubunda ise 4,07
pmol/L saptandi. Her iki grupta karotis intima media kalinligi
0,57 mm olarak ¢él¢llda.

Sonug: Calismada polikistik over grubu ile kontrol grubu arasinda
OPG duzeyleri ve karotis intima- media kalinliklar agisindan fark
bulunmadi. Ayrica OPG duizeyleri ile kardiyovaskdler risk faktorleri
arasinda da bir baglanti saptanmadi.

Anahtar Sozclikler: Osteoprotegerin, polikistik over sendromu,
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Introduction

Polycystic ovary syndrome (PCOS) is characterized by
chronic ovulatory dysfunction, clinical and/or biochemical
hyperandrogenism, and polycystic ovary morphology. It is
the most common endocrine disorder, affecting 5-8% of
women of reproductive age (1). In patients with PCOS,
insulin resistance (2), impaired glucose tolerance (3), type
2 Diabetes Mellitus (DM) (3), obesity (2), and dyslipidemia
(4), which increase the cardiovascular (CV) risk, are
frequently seen. In addition to well-known risk factors,
an increase in the new risk factors, such as subclinical
atherosclerosis and increased inflammatory response, has
been shown (5).

A dramatic increase in CV diseases, particularly
atherosclerosis, has been estimated worldwide by 2020
(6). Currently, there is an unmet need for identifying
patients at high risk for CV diseases and for developing
early diagnostic and therapeutic tools.

Some studies exploring the potential diagnostic
biomarkers for CV diseases have been focused on the
tumor necrosis factor (TNF) family (7). Receptor activator
of nuclear factor kappa-B (RANK), RANK ligand (RANKL),
and osteoprotegerin (OPG) are recent biomarkers which
have been shown to play a role in vascular remodeling
and atherosclerosis (8), and are members of the TNF
receptor family. /n vitro studies have demonstrated that
OPG was expressed in arterial smooth muscle cells (9),
pulmonary artery smooth muscle cells (10), Weibel-
Palade bodies of the endothelial cells (11), and alpha
granules of megakaryocytes. RANK-RANKL is responsible
for controlling osteoclast resorption and bone
destruction, while OPG acts as a decoy receptor and
inhibits cellular apoptosis, interacting with TNF-related
apoptosis inducing ligand (TRAIL) (12). OPG is thought
to play a role in endothelial cell function, angiogenesis,
and vasculogenesis (7). In vitro studies have shown that
it leads to vascular and endothelial changes seen in
atherosclerosis by increasing apoptosis, inflammatory cell
chemotaxis, and the release of matrix metalloproteinases
(7). Several studies have shown that OPG induced
endothelial inflammation (13) and led to proliferation
of endothelial smooth muscle cells (14), resulting in
subclinical atherosclerosis. In addition, OPG has been
associated with endothelial dysfunction, atherosclerosis,
and coronary calcification (15-17). Given its effects on
endothelial dysfunction, it has been suggested that
OPG might have a predictive value in the detection of
metabolic syndrome and CV diseases (18).

In the present study, we aimed to compare OPG levels
in patients with and without PCOS and to investigate the
correlation between OPG levels and CV risk factors.
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Methods

This cross-sectional study was carried out between
March 2018 and June 2018. Written informed consent
was obtained from each participant. The study protocol
was approved by the Ethics Committee (2011-KAEK-25
2018/05-25).

The study was conducted in accordance with the
principles of the Declaration of Helsinki.

A total of 49 patients with PCOS and 31 age- and body
mass index (BMI)-matched healthy controls (overweight)
were included in the study. In the patient group, PCOS
was diagnosed based on the following Rotterdam
criteria: 1) oligo-ovulation or anovulation, 2) clinical
and/or biochemical signs of hyperandrogenism, and 3)
polycystic ovaries on ultrasonography (USG) (19). The
control group consisted of healthy individuals in whom no
clinical, laboratory, and USG signs of PCOS were present.
Exclusion criteria were as follows: history of diabetes,
hyperprolactinemia,  Cushing syndrome, congenital
adrenal hyperplasia, thyroid disorders, and hypertension.
Patients who received oral contraceptives, anti-androgens,
aspirin, statin, and insulin-sensitizing agents within the
past six months were also excluded.

Biochemical Analyses and Hormone Assays

Blood specimens were collected for biochemical and
hormone analyses in the early follicular phase (between
day 2 and day 5 of the menstrual cycle) between 8.00
and 10.00 a.m. after an overnight fast of at least 12
hours.

Follicle-stimulating  hormone  (FSH),  luteinizing
hormone (LH), estradiol (E;), total testosterone,
dehydroepiandrosterone sulfate (DHEA), insulin, and
17-hydroxyprogesterone  (17-OHP)  were analyzed.
In addition, fasting blood glucose, total cholesterol,
low-density lipoprotein (LDL), high-density lipoprotein
(HDL), and triglyceride (TG) were evaluated. Insulin
resistance was calculated using the Homeostasis Model
Assessment-Insulin - Resistance  (HOMA-IR)  formula
(fasting glucose (mg/dL) x fasting insulin (uU/mL)/405).
Blood specimens were aliquoted and serum was isolated
for OPG analysis and kept at -30 °C until analysis. Serum
OPG levels were analyzed using the Biovendor enzyme-
linked immunosorbent assay (ELISA). The assay detects
both monomeric and dimeric forms of OPG, including
OPG bound to its ligand.

Anthropometric Measurements

Body weight, height, and BMI were calculated for each
participant. Waist circumference was measured at the
narrowest part between the lower border of the rib cage
and the iliac crest, while hip circumference was measured
at the greater trochanter with the subject standing erect.
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Carotid Intima-media Thickness Measurement

The carotid intima-media thickness (CIMT) was defined
as the average of the three thickness measurements
between the intimal and medial-adventitial interfaces and
was measured in the supine position with head flexion.
CIMT measurements were performed by an experienced
radiologist.

Statistical Analysis

Statistical analysis was performed using the SPSS
version 18 software (SPSS Inc., Chicago, IL, USA).
Descriptive data were expressed in mean + standard
deviation, number, and frequency (%). The Shapiro-Wilk
test was used to test for normality in both PCOS and
control groups. Systolic and diastolic blood pressures,
17-OHP insulin, HOMA-IR, HDL, and TG showed non-
normal distribution in both groups, while the remaining
variables showed normal distribution in at least one group.
The independent samples t-test was used to compare
the normally distributed variables between the groups,
while the Mann-Whitney U test was used to compare the
non-normally distributed variables between the groups.
Multiple covariance analysis was performed to evaluate
the effect of PCOS and other variables on OPG, and PCOS
was included in the model as a covariate to evaluate the
effect of PCOS thoroughly and its effects were eliminated.
Pearson’s correlation coefficient was used to analyze the
correlation between OPG and other variables between
the groups. A p value of <0.05 was considered statistically
significant.

Results

A total of 49 patients with PCOS and 31 healthy
controls were included in the study. There was no
significant difference in age, BMI, and smoking status
between the groups (p=0.131, p=0.755, and p=0.981,
respectively). For the anthropometric measurements, the
waist and hip circumferences and waist-to-hip ratio were
statistically significantly higher in patients with PCOS
(p=0.002, p=0.004, and p=0.016, respectively).

For hormone analysis, thyroid-stimulating hormone,
prolactin, FSH, and E, were statistically significantly
lower, while LH, total testosterone, DHEA, 17-OHP and
fasting insulin levels were higher in the PCOS group.
For biochemical analysis, LDL and cholesterol levels
were higher in the PCOS group (p=0.002 and p=0.037,
respectively). In addition, the HOMA-IR values were
statistically significantly higher in the PCOS group,
compared to the control group (p=0.028). The OPG
levels were 4.29 pmol/L and 4.07 pmol/L in the PCOS
and control groups, respectively.

Table 1 shows the anthropometric measurements,
biochemical and hormone analysis results, CIMT
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measurements, and OPG levels in both groups. As there
were significant differences in many variables between the
PCOS and control groups, the possible effect of OPG was
further analyzed. The correlation between the OPG levels
and other variables was also investigated (Table 2). There
was no significant correlation between the OPG levels
and other variables. The multiple covariance analysis also
revealed no significant correlation between the groups
(p=0.551).

Discussion

Polycystic ovary syndrome, which is a complex
condition characterized by elevated androgen levels
and menstrual irregularities, usually affects women of
reproductive age. It is also associated with metabolic
disorders such as insulin resistance, dyslipidemia, and
obesity. Metabolic dysfunction with advanced age may
make PCOS to be a predisposing factor for coronary
artery disease.

Although several studies have shown an increase
in the CV biomarkers in PCOS patients, it is still unclear
whether increased biomarkers have a predictive value
for CV diseases. Recently, a number of studies have
investigated the role of RANK, RANKL, and OPG in
the pathogenesis of CV diseases. In recent studies, a
correlation has been shown between OPG levels and
subclinical atherosclerosis, CV morbidity and mortality
(20,21). Increased OPG levels have been also associated
with unstable angina (22), acute myocardial infarction,
and sudden coronary events (23). In our study, we also
compared the OPG levels between patients with and
without PCOS and investigated the correlation between
the OPG levels and CV risk factors.

In the literature, there are three studies investigating
the correlation between OPG levels and PCOS. Abali et
al. (24) examined the relationship of OPG levels with
CIMT and brachial artery flow-mediated vasodilation
(FMD) in women with PCOS, compared to BMI-matched
(<25 kg/m2/normal weight) controls. The CIMT and FMD
are useful indicators of subclinical atherosclerosis and
endothelial dysfunction. The latter is a helpful predictor
of atheromatous disease and coronary artery disease (25)
with a higher prognostic value than conventional risk
factors. The aforementioned authors found a difference
of 0.07 mm in the CIMT measurements of the patient
group compared to the control group. In addition, the
FMD levels were lower in PCOS patients. These findings
are consistent with the literature, suggesting an increased
risk of CV diseases. Irrespective of CIMT and FMD levels,
the OPG levels were higher in the patient group than in
controls. However, they found no significant correlation
between OPG levels and CV risk factors.
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In another study, Pepene et al. (26) examined the
relationship of OPG levels with insulin resistance and FMD
levels in overweight patients with PCOS. Different from
the study of Abali et al. (24), the authors found lower OPG
levels in patients with PCOS than in controls. This can be
attributed to the OPG-lowering effect of excess androgens.
In addition, an OPG level of >2.65 pmol/L indicated severe
endothelial dysfunction. In the aforementioned study,
there was no significant difference in CIMT measurements
between the groups and the CIMT was not associated with
OPG levels. However, there was only a positive correlation
between OPG levels and insulin resistance among the CV
risk factors.

Furthermore, Escobar-Morreale et al. (27) found lower
OPG levels in patients with PCOS compared to healthy
controls. It is paradoxical to obtain lower OPG levels in
PCOS women, as OPG has been shown to be associated
with coronary artery disease and severity of the disease
(28,29). As suggested by Escobar-Morreale et al. (27), it
should be further examined whether OPG has a protective
effect against atherosclerosis. In the aforementioned study,
lower OPG levels were explained by the neutralization of
the RANKL which is a strong predictor of CV diseases and
progression of atherosclerotic lesions to unstable plaques.
However, the authors found no significant difference in
RANKL levels between PCOS women and controls.

Table 1. Anthropometric measurements. biochemical and hormone analysis results. CIMT measurements. and OPG levels between

groups
Variable* Control group PCOS P

n Mean SD n Mean SD
Age (year) 31 28.26 4.08 49 26.69 4.69 0.131
Height (cm) 31 158.81 17.22 49 162.06 5.63 0.223
Bodyweight (kg) 31 65.77 15.01 49 75.5 15.85 0.008
BMI (kg/m?2) 31 30.07 30.62 49 28.68 5.41 0.755
Galleway score 31 8.84 4.95 49 17.2 8.13 0.001
Waist circumference (cm) 31 83.16 12.47 49 92.29 11.84 0.002
Hip circumference (cm) 31 103.68 9.87 49 110.8 10.78 0.004
Waist-to-hip ratio 31 0.8 0.06 49 0.83 0.05 0.016
TSH (pU/mL) 31 2.22 1.37 49 1.74 0.78 0.047
PRL (ng/mL) 31 19.58 8.73 49 15.39 7.92 0.029
FSH (mIU/mL) 31 5.82 1.6 49 4.85 1.43 0.006
LH (mIU/mL) 31 4.23 1.44 49 5.87 3.72 0.007
Estradiol (pg/mL) 31 45.24 24.32 49 36.04 12.54 0.029
Total testosterone 30 1.1 0.34 48 1.3 0.39 0.03
DHEA (ug/dL) 31 180.77 76.05 49 230.01 89.25 0.013
Fasting blood glucose (mg/dL) 31 88.77 9.34 49 90.49 9.52 0.431
LDL (mg/dL) 31 87.52 27.36 49 108.37 29.21 0.002
Cholesterol (mg/dL) 31 165.13 30.59 49 180.98 33.7 0.037
CIMT (right mid) (mm) 31 0.57 0.05 49 0.59 0.12 0.373
CIMT (left mean) 31 0.57 0.06 49 0.56 0.08 0.645
CIMT (mean) 31 0.57 0.05 49 0.57 0.08 0.644
OPG (pmol/L) 31 4.07 1.47 49 429 1.41 0.505
Systolic TA* 31 110 10.33 49 112.37 9.94 0.431
Diastolic TA* 31 65.16 10.29 49 70.49 9.14 0.017
17-OH prog* (ng/mL) 31 0.45 0.53 49 1.22 0.89 0.001
insiilin* (uU/mL) 31 8.63 4.45 49 11.45 6.26 0.027
HOMA IR* 31 1.93 1.12 49 2.63 1.64 0.028
HDL* 31 52.55 12.69 49 48.94 11.1 0.232

CIMT: Carotid intima-media thickness, OPG: Osteoprotegerin, PCOS: Polycystic ovary syndrome, SD: Standard deviation, BMI: Body mass index, TSH: Thyroid-stimulating
hormone, PRL: Prolactin, FSH: Follicle-stimulating hormone, LH: Luteinizing hormone, DHEA: Dehydroepiandrosterone sulfate, LDL: Low-density lipoprotein

*Normally distributed variables
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Considering the relationship between OPG levels and
FMD, it is still under question whether OPG produces
response to endothelial injury or it has an effect in the
pathogenesis of endothelial dysfunction. In humans,
OPG appears to have a dichotomous role: in healthy
individuals, it is in a fine balance with proatherogenic
and antiatherogenic effects; however, in case of
persistent positive induction by various risk factors, the
proatherogenic pathway becomes predominant (11). In
addition, OPG is an anti-apoptotic factor in endothelial
cells and it leads to proliferation of the endothelial
cells in micro-vessels (30). It has been shown that, in
the presence of TNF OPG increases the release of
intercellular adhesion molecule-1, vascular cell adhesion
molecule-1, and E-selectin (30). It also increases fibrosis
in the vascular smooth muscles (31) and inhibits
vascular calcification (32). Observational studies have
demonstrated that OPG levels are positively associated
with CV diseases but animal studies have also shown
the protective role of OPG against CV diseases (33).
Based on these findings, it still remains to be elucidated
whether OPG is a pathogenic factor or an ineffective
marker for CV diseases.

In the present study, our study groups had age
and BMI similar to the study of Pepene et al. (26). We
found higher OPG levels in women with PCOS than in
controls; however, it did not reach statistical significance.
In addition, LDL, total cholesterol, insulin, and HOMA-IR
values, and diastolic blood pressure were significantly
higher in patients with PCOS, although there was no
relationship between the OPG levels and these risk factors.
We also found similar CIMT measurements, an indicator
of subclinical atherosclerosis, between the two groups
and found no relationship between OPG levels and CIMT
measurements.

In the literature, there is a controversy regarding the
relationship between OPG levels and CV risk factors. Some
authors have suggested that OPG was lower in patients
with obesity than in healthy controls (34), while the others
have shown no relationship between OPG levels and
BMI (35,36). In addition, increased OPG levels have been
associated with elevated LDL and total cholesterol levels
(36,37), while some others have shown no relationship
(36). Furthermore, some authors have shown a relationship
between increased blood pressure and OPG levels, although
the others have found no relationship (36-39).

Table 2. Correlation between osteoprotegerin levels and other variables
Control group PCOS group
OPG (pmol/L) OPG (pmol/L)
r P n r P n
Age, year -0.043 0.819 31 -0.076 0.605 49
BMI, kg/m?2 -0.193 0.298 31 -0.253 0.079 49
Galleway score -0.148 0.426 31 0.000 0.998 49
Waist-to-hip ratio 0.067 0.721 31 -0.011 0.942 49
SBP (mmHg) -0.130 0.486 31 -0.117 0.423 49
DBP (mmHg) -0.107 0.568 31 -0.034 0.819 49
TSH (pU/mL) 0.095 0.609 31 0.144 0.322 49
PRL (ng/mL) 0.099 0.594 31 0.204 0.159 49
FSH (mlU/mL) -0.230 0.213 31 0.186 0.201 49
LH (mIU/mL) -0.147 0.430 31 0.109 0.456 49
Estradiol (pg/mL) -0.046 0.804 31 -0.051 0.729 49
Total testosterone -0.043 0.822 30 0.043 0.774 48
DHEA (pg/dL) 0.200 0.281 31 0.170 0.242 49
17-OHP (ng/mL) 0.411 0.022 31 0.150 0.303 49
HOMA-IR 0.287 0.117 31 -0.229 0.114 49
HDL (mg/dL) 0.044 0.813 31 0.108 0.459 49
LDL (mg/dL) -0.021 0.909 31 0.010 0.944 49
TG (mg/dL) 0.226 0.222 31 0.004 0.978 49
CIMT, mean (mm) 0.101 0.590 31 -0.002 0.990 49
OPG: Osteoprotegerin, PCOS: Polycystic ovary syndrome, SD: Standard deviation, BMI: Body mass index, SBP: Systolic blood pressure, DBP: Diastolic blood
pressure, TSH: Thyroid-stimulating hormone, PRL: Prolactin, FSH: Follicle-stimulating hormone, LH: Luteinizing hormone, DHEA: Dehydroepiandrosterone sulfate,
17-OHP: 17-hydroxyprogesterone, HOMA-IR: Homeostasis Model Assessment-Insulin Index, HDL: High-density lipoprotein, LDL: Low-density lipoprotein, TG: Triglyceride,
CIMT: Carotid intima-media thickness, n: Number
*r: Pearson correlation coefficient
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It is wellknown that PCOS shares similar
characteristics with metabolic disorders such as obesity,
hyperlipidemia, insulin resistance, and increased
inflammation. In a study, Bernardi et al. (40) reported
increased OPG expression due to increased inflammatory
response in patients with metabolic syndrome than in
healthy individuals. However, there are studies showing
no significant relationship between metabolic syndrome
and OPG level (38).

CV diseases have a long subclinical phase and,
therefore, certain markers are used for early diagnosis and
early identification of high-risk patients. Previous studies
mostly included younger women with PCOS and long-
term follow-up is needed to identify CV diseases in this
patient population.

Study Limitations

The cross-sectional design of our study is the main
limitation. Another limitation is that we were unable to
evaluate osteoporosis in our study population; however, the
role of OPG in bone turnover is well-known. Nonetheless,
we included younger patients and BMI-matched controls
and those with low-risk for osteoporosis in our study.
Finally, although we measured fasting blood glucose and
insulin levels, we did not measure Hba1lc levels, and thus
no prediabetic patient was found and excluded from the
study.

Conclusion

Our study results showed that there was no significant
difference in OPG levels between patients with PCOS and
healthy controls. We also found no significant relationship
between OPG levels and CV risk factors. These findings
suggest that OPG is, currently, not a useful marker for CV
risk analysis in this patient population. Further large-scale
and long-term studies including different phenotypes of
PCOS are needed for better understanding of the role of
OPG in CV diseases.

Acknowledgments

The authors gratefully thank to Hacer Ebru Acikgdz,
Seyda Yalcinbayir and all Bursa Cekirge State Hospital,
Biochemisty Laboratuary participians for their assistance
and support.

Authorship Contributions

Concept: GAA., HGTO. Design: GAA., HGTO.
Data Collection or Processing: G.A.A., H.G.T.O. Analysis or
Interpretation: G.A.A.,, H.G.T.0. Literature Search: G.A.A.,
H.G.T.O. Writing: GA.A.

Conflict of Interest: The authors declare no conflict
of interests.

Financial Disclosure: The authors declared that this
study received no financial support.

279

10.

11.

12.

13.

14.

References

Azziz R, Woods KS, Reyna R, Key TJ, Knochenhauer ES, Yildiz
BO. The prevalence and features of the polycystic ovary
syndrome in an unselected population. J Clin Endocrinol
Metab 2004,;89:2745-9.

Diamanti-Kandarakis E, Dunaif A.Insulin resistance and the
polycystic ovary syndrome revisited: an update on mechanisms
and implications. Endocrine Reviews 2012;33:981-1030.

Moran LJ, Misso ML, Wild RA, Norman RJ. Impaired glucose
tolerance, type 2 diabetes and metabolic syndrome in
polycystic ovary syndrome: a systematic review and meta-
analysis. Human Reproduction Update 2010;16:347-63.

Randeva HS, Tan BK, Weickert MO, et al. Cardiometabolic
aspects of the polycystic ovary syndrome. Endocrine Reviews
2012;33:812-41.

Escobar-Morreale HF Luque- Ramirez M, Gonzdlez FE
Circulating inflammatory markers in polycystic ovary
syndrome:a systematic review and metaanalysis. Fertility and
Sterility 2011;95:1048-58.

Mozaffarian D, Benjamin EJ, Go AS, et al. Heart Disease and
Stroke Statistics-2016 Update: A Report From the American
Heart Association. Circulation 2016;133:e38-60.

Rochette L, Meloux A, Rigal E, Zeller M, Cottin Y, Vergely
C. The Role of Osteoprotegerin and Its Ligands in Vascular
Function.Int J Mol Sci 2019;6;20:705.

Kiechl S, Werner P Knoflach M, Furtner M, Willeit J, Schett
G. The osteoprotegerin/RANK/ RANKL system: a bone key to
vascular disease. Expert Rev Cardiovasc Ther 2006;4:801-11.

Schoppet M, Kavurma M, Hofbauer LC, Shanahan CM.
Crystallizing nanoparticles derived fromvascular smooth
muscle cells contain the calcification inhibitor osteoprotegerin.
Biochemical and Biophysical Research Communications
2011;407:103-7.

Lawrie A, Waterman E, Southwood M, et al. Evidence of a role
for osteoprotegerin in the pathogenesis of pulmonary arterial
hypertension. American Journal of Pathology 2008;172:256-65.

Zannettino ACW, Holding CA, Diamond P et al
Osteoprotegerin (OPG) is localized to the Weibel-Palade
bodies of human vascular endothelial cells and is physically
associated with vonWillebrand factor. Journal of Cellular
Physiology 2005;204:714-23.

Venuraju SM, Yerramasu A, Corder R, Lahiri A. Osteoprotegerin
as a predictor of coronary artery disease and cardiovascular
mortality and morbidity. Journal of theAmerican College of
Cardiology 2010;55:2049-61.

Mangan SH, Van Campenhout A, Rush C, Golledge J.
Osteoprotegerin  upregulates endothelial cell adhesion
molecule response to tumor necrosis factor-alpha associated
with induction of angiopoietin-2. Cardiovasc Res 2007;76:494-
505.

Candido R, Toffoli B, Corallini F et al. Human full-length
osteoprotegerin induces the proliferation of rodent vascular



Aydin and Turan Ozsoy. Osteoprotegerin and Polycystic Ovary Syndrome

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

smooth muscle cells both in vitro and in vivo. J Vasc Res
2010;47:252-61.

Shin JY, Shin YG, Chung CH. Elevated serum osteoprotegerin
levels are associated with vascular endothelial dysfunction in
type 2 diabetes. Diabetes Care 2006;29:1664-6.

Xiang GD, Sun HL, Zhao LS. Changes of osteoprotegerin
before and after insulin therapy in type 1 diabetic patients.
Diabetes Research and Clinical Practice 2007;76:199-206.

Zagura M, Serg M, Kampus P et al. Association of
osteoprotegerin  with aortic stiffness in patients with
symptomatic peripheral artery disease and in healthy subjects.
American Journal of Hypertension 2010;23:586-91.

Barbu CG, Arsene AL, Florea S, et al. Cardiovascular risk
assessment in osteoporotic patients using osteoprotegerin
as a reliable predictive biochemical marker. Mol Med Rep
2017;16:6059-67.

Rotterdam  ESHRE/ASRM-Sponsored ~ PCOS  consensus
workshop group. Revised 2003 consensus on diagnostic
criteria and long-term health risks related to polycystic ovary
syndrome (PCOS). Hum Reprod 2004;19:41-7.

Lieb W, Gona P Larson MG, et al. Biomarkers of the
osteoprotegerin  pathway: clinical correlates, subclinical
disease, incident CVD and mortality. Arterioscler Thromb Vasc
Biol 2010;30:1849-54.

Jono S, lkari Y, Shioi A, et al. Serum osteoprotegerin levels
are associated with presence and severity of coronary artery
disease. Circulation 2002;106:1192-4.

Sandberg WJ, Yndestad A, Oie E, et al. Enhanced T-cell
expression of RANK ligand in acute coronary syndrome:
possible role in plaque destabilization. Arterioscler Thromb
Vasc Biol 2006;26:857-63.

Semb AG, Ueland T, Aukrust R et al. Osteoprotegerin and
soluble receptor activator of nuclear factor-kappaB ligand and
risk for coronary events: a nested case-control approach in
the prospective EPIC-Norfolk population study 1993-2003.
Arterioscler Thromb Vasc Biol 2009;29:975-80.

Abali R, Tasdemir N, Alpsoy S, et al. No relationship between
osteoprotegerin concentrations and endothelial dysfunction
in non-obese women with and without polycystic ovary
syndrome. Arch Gynecol Obstet 2015;291:1075-80.

Gokce N, Keaney JF Jr, Hunter LM, Watkins MT, Menzoian
JO, Vita JA. Risk stratification for postoperative cardiovascular
events via noninvasive assessment of endothelial function: a
prospective study. Circulation 2002;105:1567-72.

Pepene CE, llie IR, Marian |, Duncea |I. Circulating
osteoprotegerin and soluble receptor activator of nuclear
factor kB ligand in polycystic ovary syndrome: relationships
to insulin resistance and endothelial dysfunction. European
Journal of Endocrinology 2011;164:61-8.

Escobar-Morreale HF Botella-Carretero JI, Martinez-Garcia
MA, et al. Serum osteoprotegerin concentrations are

280

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

decreased in women with the polycystic ovary syndrome.Eur
J Endocrinol 2008;159:225-32.

Jono S, Ikari Y, Shioi A, et al. Serum osteoprotegerin levels are
associated with the presence and severity of coronary artery
disease. Circulation 2002;106:1192-4.

Avignon A, Sultan A, Piot C, et al. Osteoprotegerin: a
novel independent marker for silent myocardial ischemia in
asymptomatic diabetic patients. Diabetes Care 2007;30:2934-
9.

McGonigle JS, Giachelli CM, Scatena M. Osteoprotegerin and
RANKL differentially regulate angiogenesis and endothelial
cell function. Angiogenesis 2009;12:35-46.

Baud'huin M, Duplomb L, Teletchea S, et al.Osteoprotegerin:
multiple partners for multiple functions. Cytokine and Growth
Factor Reviews 2013;24:401-9.

Wright HL, McCarthy HS, Middleton J, Marshall MJ. RANK,
RANKL and osteoprotegerin in bone biology and disease.
Current Reviews in Musculoskeletal Medicine 2009;2:56-64.

Morony S, Tintut Y, Zhang et al Z. Osteoprotegerin inhibits
vascular calcification without affecting atherosclerosis in
Idlr(=/=) mice. Circulation 2008;117:411-20.

Holecki M, Zahorska-Markiewicz B, Janowska J, et al.
The influence of weight loss on serum osteoprotegerin
concentration in obese perimenopausal women. Obesity
(Silver Spring) 2007;15:1925-9.

Gannage-Yared MH, Yaghi C, Habre B, et al. Osteoprotegerin
in relation to body weight, lipid parameters insulin sensitivity,
adipocytokines, and C-reactive protein in obese and non-
obese young individuals: results from both cross-sectional
and interventional study. Eur J Endocrinol 2008;158:353-9.

Victor RG, Haley RW, Willett DWL, et al. The Dallas Heart
Study: A population-based probability sample for the
multidisciplinary study of ethnic differences in cardiovascular
health. J Am Cardiol 2004:1473-80.

Oh ES, Rhee EJ, Oh KW, Lee WY, Baek KH, Yoon KH. Circulating
osteoprotegerin levels are associated with age, waist-to-hip
ratio, serum-total cholesterol, and low-density lipoprotein
cholesterol levels in healthy Korean women. Metabolism
2005;54: 49-54.

Gannage-Yared MH, Fares F Semaan M, Khalife S, Jambart
S. Circulation osteoprotegerin is correlated with lipid profile,
insulin sensitivity adiponectin and sex steroids in an ageing
male population. Clin Endocrinol 2006;64:652-8.

Browner WS, Lul LY, Cumming SR. Association of serum
osteoprotegerin levels with diabetes,stroke, bone density,
fractures, and mortality in elderly women. J Clinic Endocrinol
Metab 2001,;86:631-7.

Bernardi S, Fabris B, Thomas M, et al. Osteoprotegerin
increases in metabolic syndrome and promotes adipose tissue
proinflammatory changes. Mol Cell Endocrinol 2014;394:13-
20.



Original Article / Ozgiin Arastirma

DOI: 10.4274/haseki.galenos.2020.5642
Med Bull Haseki 2020;58:281-285

Factors Affecting Outcomes of Salvage Micro
Testicular Sperm Extraction Following a Failed

Testicular Sperm Extraction

Basarisiz Testiktler Sperm Ekstraksiyonu Sonrasi Yapilan Kurtarma Mikro
Testicular Sperm Extraction Sonuclarini Etkileyen Unsurlar

© Alkan Cubuk, ® Muhsin Balaban*, ® Orkunt Ozkaptan*
Kartal Dr. Litfi Kirdar Training and Research Hospital, Clinic of Urology, Istanbul, Turkey

*Beylikdliz(i Medicana International Hospital, Clinic of Urology, Istanbul, Turkey

Abstract

Aim: To investigate the likelihood of sperm retrieval in repeated
micro-testicular sperm extraction (micro-TESE) in non-obstructive
azoospermia (NOA) patients.

Methods: Data of 310 patients, who underwent a micro-TESE
procedure at a center experienced in in vitro fertilization between
January 2015 and July 2019, was evaluated retrospectively.
Seventy-three patients who had a previous failed sperm retrieval
procedure (33 micro-TESE, and 40 TESE) were included in the
study. The patients were divided into two groups (group 1:
successful, group 2: failure) according to sperm retrieval in
salvage micro-TESE. The groups were compared in terms of
demographic characteristics and hormonal and histological
features.

Results: The mean age of the patients was 36.71+8.1 (25-
45) years and duration of infertility was 59.45+21.4 (22-247)
months. The sperm retrieval rate in patients who underwent
salvage micro-TESE was 36.99% (27/73). Sperm retrieval
rates were 8/43, 8/16 and 11/14 for patients diagnosed
with Sertoli Cell-only syndrome (SCOS), maturation arrest and
hypospermatogenesis. The rate of patients with SCOS was
significantly higher in the failure group (p<0.01).

Conclusion: Salvage micro-TESE provides an important
opportunity in patients with NOA with a history of unsuccessful
micro-TESE. Sertoli cell-only syndrome seems to have a negative
effect on the success of the procedure.

Keywords:  Azoospermia,  sertoli

spermatozoa, sperm retrieval

cellonly  syndrome,

0z

Amag: Daha 6nce basarisiz testikller sperm ekstraksiyonu (TESE)
Oyklslne sahip non-obstriktif azospermi (NOA) hastalarinda
kurtarma mikro-TESE isleminin sperm bulma olasiligini etkileyen
faktorleri analiz etmektir.

Yontemler: Ocak 2015 ve Temmuz 2019 tarihleri arasinda
in vitro fertilizasyon konusunda deneyimli bir merkezde TESE
uygalanan 310 hastanin verileri incelendi. Daha 6nce basarisiz
mikro-TESE 6yklsu olan 73 hasta (33 mikro-TESE, 40 TESE)
calismaya dahil edildi. Kurtarma mikro-TESE isleminde sperm
bulunan hastalar “basarili”; bulunamayanlar ise “basarisiz” olarak
siniflandirldi. Gruplar demografik veriler, hormonal durum ve
histolojik bulgular acisindan karsilastirildi.

Bulgular: Hastalarin ortalama yasi ve infertilite slresi sirasiyla
36,71+8,1 (25-45) yil ve 59,45+21,4 (22-247) ay idi. Kurtarma
mikro-TESE sonrasinda sperm elde etme orani %36,99 (27/73)
idi. Sperm elde etme oranlari Sertoli Cell-only Syndrome (SCOS),
maturasyon arresti and hipospermatogenesis icin sirasyla 8/43,
8/16 ve 11/14 idi. Gruplar arasinda yas, infertilite slresi,
kurtarma mikro TESE 6ncesi hormon parametreleri agisindan
anlamli farkllik izlenmedi. Basarisiz grupta anlamli olarak SCOS
orani daha yuksek idi (p<0,01).

Sonug: Kurtarma mikro-TESE daha 6nce basarisiz TESE Sykusu
olan hastalarda 6nemli bir uygulama olarak dustnilmelidir.
ilk islemde SCOS saptanan hastalarda kurtarma mikro-TESE
isleminde sperm bulma olasiligi belirgin olarak azalmaktadir.

Anahtar Soézcikler: Azospermi, sertoli cell-only sendromu,
spermatozoa, sperm eldesi
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Introduction

A conventional testicular sperm extraction (TESE)
technique or testicular sperm aspiration (TESA) can be
used for testicular sperm retrieval in patients with non-
obstructive azoospermia (NOA) with success rates of
10 to 50% and 10 to 20%, respectively (1). Micro-TESE
procedure may allow better visualization of larger tubules
with increased opacity. Micro-TESE procedure is presented
as a safe procedure with minimal complications together
with yields of higher sperm retrieval rates as compared to
conventional TESE and TESA (2).

The number of patients, who request second or third
micro-TESE procedure following an unsuccessful TESE
procedure and do not wish to use donor sperms, increases
gradually. Data on the outcome of patients in this specific
group is limited (3,4). Previous studies reported that
repeated TESE procedures should be performed with
caution due to the increased risk of testicular damage
associated with the operations (5,6). However, current
studies reported that sperm retrieval could be safely
repeated several times if required (7).

This study aimed to investigate the likelihood of
sperm retrieval in repeated micro-TESE in NOA patients
who had undergone an unsuccessful sperm recovery
attempt previously. In addition, factors including testicular
histopathology, follicle-stimulating hormone (FSH) level,
patient age, duration of infertility, testosterone level and
results of genetic evaluation, which may be related to
successful sperm retrieval were evaluated.

Methods

Study Design

The study was approved by the Institutional Ethics
Committee (approval no: 366/2019). Data of 310 patients
who underwent micro-TESE procedure between January
2015 and July 2019 in a center specialized in in vitro
fertilization was evaluated retrospectively. Seventy-three
patients who had a failed sperm retrieval procedure
previously (33 micro TESE, and 40 TESE) were included
in the study. The patients were divided into two groups
(group 1: successful, group 2: failure) according to sperm
retrieval rates in salvage micro-TESE. The groups were
compared in terms of demographic characteristics and
hormonal and histological features.

Pre-operative Assessment

Pre-operative  clinical work-up included physical
examination, testicular ultrasound, hormonal assessment
(luteinizing hormone LH, FSH, and testosterone levels),
and genetic analysis (karyotype and Y chromosome micro-
deletion). Salvage micro-TESE procedure was performed
at least six months after the previous sperm retrieval
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procedure. A period of 3 to 6 months since the primary
surgery has been reported to be associated with higher
sperm retrieval rates (8). Patients who were detected to
have an azoospermia factor (AZF) a or b micro-deletion
pre-operatively were not operated on because the sperm
retrieval rate in these patients has been reported to be
zero (9).
Micro-TESE Technique

Al patients underwent a micro-TESE procedure
under general anaesthesia in the day oocyte retrieval
was performed to their partner (10). A floor-standing
operating microscope (Leica M500; Leica Microsystems
Pty Ltd, Gladesville, NSW, Australia) was used throughout
the procedures. Sperm extraction was performed at x20
or x40 magnification. A transversal incision of the tunica
albuginea was made either equatorially or in the cranial
part of the testis. The fragments were washed in human
tubal fluid medium to remove the blood, and given to
the biologist for microscopic examination. Afterwards,
the testicular tissue surfaces were irrigated with Ringer
solution containing 80 mg gentamicin/100 mL for
antisepsis. Hemostasis was then performed pressing the
testicular tissue gently for 2 min, using gauze wet with an
antiseptic solution, which then followed by very limited
and careful bipolar micro coagulation. After administering
1.5 mg betamethasone into the tunica vaginalis to prevent
pain and tunica vaginalis adhesions, the tunica vaginalis
was repaired by a continuous Vicryl 5/0 or 4/0. The
contralateral testis was exposed with the same technique
in cases where spermatozoa were not found.

All salvage micro-TESE procedures were performed
by an experienced andrologist who is an expert in
microsurgery and performs more than 80 micro-TESE
procedures annually. Post-operative complications were
followed up for at least six weeks after surgery.

Statistical Analysis

Statistical analysis was conducted using the IBM SPSS
software (v. 22.0). Continuous variables, such as patient
age, duration of infertility, results of genetic evaluation,
and histopathological features, were presented as mean
+ standard deviation (SD). Categorical variables were
presented as numbers and percentages. A p value of less
than 0.05 was considered statistically significant.

Results

Table 1 presents preoperative characteristics of the
patients. The mean age of the patients and infertility
duration were 36.62+7.5 (25-45) years and 60.1+30.3
(22-247) months, respectively. The sperm retrieval rate
in patients, who had a history of unsuccessful micro-
TESE procedure and underwent a salvage micro-TESE,
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was 24.42% (8/33). However, the sperm retrieval rate
was 47.5% (19/40) in patients who had undergone an
unsuccessful TESE previously and then underwent salvage
micro-TESE. This difference was statistically significant
(p=0.03). There was no statistically significant difference
between the groups in terms of mean age, infertility
duration, mean FSH levels and inability to find sperm on
salvage micro-TESE.

Y chromosome microdeletion was detected in five
patients, and Klinefelter's syndrome was found in eight
patients. Sperm was found in one of the patients with
Kleinefelter's syndrome (12.5%). Four patients had Y
chromosome AZF ¢ microdeletion and sperm was found
in one (25%).

Table 2 presents the hystological features of the
previous TESE and micro-TESE results which are Sertoli
cell-only syndrome (SCOS) in 58.9% (n=43), maturation
arrest (MA) in 21.9% (n=16)% and hypospermatogenesis
in 19.10% (n=14) of the patients. The sperm retrieval rate
was 18.6% (8/43) in SCOS, 50% (8/16) in MA and 78.57%
(11/14) in hypospermatogenesis histopathology of the
previous microTESE (Table 1). The sperm detection rate
was significantly higher in patients without SCOS (p<0.01).
No major complications occurred. Mild abdominal pain
was observed most commonly in the early postoperative
period and resolved with a pain killer (paracetamol).

Discussion

The sperm retrieval rate in NOA patients who
underwent the first micro-TESE procedure in our unit
between 2015 and 2019 was 47.42% (147/310). This
rate is comparable with the literature (2,9,10). Kalsi et

al. (4) reported a sperm retrieval rate of 46.5% in NOA
patients who underwent unsuccessful multiple biopsy
TESE or TESA. In another study, the sperm retrieval rate
after unsuccessful TESE procedure was reported to be
45.7% (11). In the present study, the sperm retrieval rate
was 36.99% in the salvage micro-TESE group. This rate is
lower than the rate reported by Kalsi et al. (10) (46.5%)
and Tsujimura et al. (11) (45.7%). These lower rates may
be explained by the technique used for sperm retrieval
in the first TESE procedure. In our study, most of the
patients underwent a microTESE as the first procedure
(45.2%) instead of TESA or multiple biopsy TESE. In
subgroup analysis of patients who previously underwent
a TESE procedure, the sperm retrieval rate was found to
be 47.61% after salvage micro-TESE. Bernie et al. (12)
suggested that the success rate of micro-TESE was 17%
higher than the conventional TESE, and furthermore,
the conventional TESE procedure was two times more
successful for sperm retrieval as compared with TESA for
NOA patients in the first attempt. These findings may
explain the lower sperm retrieval rates after the salvage
micro-TESE procedures in our study.

Previous studies reported that the success rate of
sperm retrieval during the random testis biopsy decreased
in patients with increased FSH levels (13,14). FSH exerted
its function by binding to Sertoli cell receptor, and an
increased level of FSH would tend to indicate a global
failure of spermatogenesis. However, Bromage et al. (15)
found no association between FSH levels and advanced
stages of spermatogenesis. Therefore, the FSH level may
not be a good predictor for the determination of isolated
areas of mature spermatogenesis within the testis. Other

Table 1. Pre-operative characteristics of the salvage micro-TESE patients

Successful (n=27) Unsuccessful (n=46) p
(37.84%) (62.16%)
Mean Age (years) £ SD 36.71£8.1 36.50+5.57 0.95
Mean duration of infertility (months) £ SD 59.45+21.4 61.4+23.5 0.68
Mean FSH (IU/L) = SD 18.01+5.4 20.01+9.07 0.492
Mean testosteron level (nmol/L) + SD 37.07+23.81 21+£17.46 0.393
Hormone therapy, n (%) 2 (25) 8 (75) 0.17

TESE: Testicular sperm extraction, SD: Standard deviation, FSH: Follicle-stimulating hormone, n: Number

Table 2. Hystologic analysis of the salvage micro-TESE patients

Successful Unsuccessful p
(n=27) (n=46)
(37.84%) (62.16%)
Sertoli Cell-only, 43 (58.9)* 8(18.6) 35(81.4)
Histology, n (%) Hypospermatogenesis, 14 (19.1) 11 (78.5) 3(21.5) 0<0.01
Maturation arrest, 16 (21.9) 8 (50) 8 (50)

TESE: Testicular sperm extraction, n: Number
*Sertoli cell-only syndrome was compared to those with and without
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studies demonstrated that the correlation between the
ability to retrieve sperm and the FSH level was weak (2,16).
Similar to the literature, we did not find any association
between sperm retrieval and FSH level in sperm retrieved
and not retrieved groups.

Testicular biopsies or conventional TESE procedures
give some clues about the predominant histology of the
testis but do not represent the histology of the whole
testicular tissue. A previous study has suggested that pre-
operative histopathology is the most important factor in
predicting sperm retrieval rates in men on repeat biopsy
(10).

However, a testicular biopsy can cause fibrosis,
haematoma, inflammatory changes, or atrophy
(6). Therefore, an isolated testicular biopsy is not
recommended before the surgery. A success rate of
40% in sperm retrieval in patients with SCOS was only
achieved via salvage micro-TESE with concurrent testicular
biopsy. This study concluded that in a significant number
of patients, sperm would have been found irrespective
of the histopathological diagnosis of SCOS. Furthermore,
hypospermatogenesis was associated with a higher
success rate (75%) as compared with patients with MA,;
there only 36% success rate could be achieved (4).

The sperm retrieval rate in our study population
with hypospermatogenesis and MA was comparable
to that in the study by Kalsi et al. (10) whereas the
sperm retrieval rate was lower in patients with SCOS in
our study. Our sperm retrieval rate was 18.6% whereas
Kalsi et al. (10) achieved a sperm retrieval rate of 40%.
In our series, an important part of previous sperm
retrieval interventions was micro-TESE; however, in the
study by Kalsi et al. (10), all previous sperm retrieval
interventions were TESE or TESA instead of microTESE.
Therefore, we think that in the cohort of Kalsi et al. (10),
the first sperm retrieval approach was less successful.
The sperm retrieval rate was higher in SCOS cases
during the salvage microTESE procedure owing to the
more precise surgery under the microscope with better
visualization and more detailed seminiferous tubules
structure.

Schlegel stated that in complete azoospermia factor
AZFa, AZFb deletions and absence of AZFa-c, the seminal
phenotype of the patient is azoospermia and, as a result,
the sperm retrieval rate with TESE was very low in such
patients (17). In the present study, there were four patients
with AZFc deletions and sperm was obtained from one of
them.

Karyotype analyses have been an important predictor
of the success of micro-TESE. Sperm retrieval rate in
Klinefelter's syndrome was reported to be between 41%
and 72% (18,19). This rate was found to be 30% in the
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first micro-TESE procedure in our patients with Klinefelter's
syndrome. In our series, eight patients with Klinefelter’s
syndrome underwent salvage microTESE procedures, and
in one, sperm retrieval was successful (14%).

In a study by Shiraishi and Matsuyama (20), 48 men
with NOA who had a negative sperm retrieval with micro-
TESE were divided into two groups. Twenty-eight patients
received daily injections of hCG for 4-5 months before a
second micro-TESE procedure, whereas twenty patients
did not receive any hormonal therapy. Sperm was obtained
successfully in the second micro-TESE from six patients
who had received hormonal therapy (21%), whereas no
sperm was retrieved from patients who did not receive
treatment. In our study, the sperm retrieval rate was
24.42% (8/33) after salvage micro-TESE in patients who
had undergone microTESE procedure previously. Only two
of the patients with positive sperm retrieval were under
hormonal treatment.

There was no significant complication after the salvage
micro-TESE procedure. However, half of the patients
experienced mild abdominal pain after the procedure
which was managed with paracetamol. It might be
thought that the risk of hypogonadism may increase
after repeated micro-TESE; however, no patient required
hormone replacement therapy during follow-up.

Concordant with our study, it has been reported that
testosterone level return to 80-93% of the pre-operative
value in a period of 12 months, approximately (10).
However, the Klinefelter's status and the histology of
the patient seem to affect the return of the testosterone
level, partially. Therefore, we recommend a post-
operative hormone evaluation for all patients who have
undergone a micro-TESE procedure. Our protocol includes
measurements of LH, FSH and testosterone levels at 6-9
months following micro-dissection sperm retrieval.

Study Limitations

Some limitations regarding this study should be noted.
First of all, the primary endpoint of this study was the
sperm retrieval rate instead of pregnancy or delivery rates.
The retrospective nature of the study is another limitation.
Furthermore, most of the patients underwent the first
micro-TESE or TESE procedure in different centers whereas
they applied to our unit mostly for salvage microTESE.
Small sample size is a further limitation of this studly.

Conclusion

Salvage micro-TESE provides an important opportunity
for patients with NOA with a history of unsuccessful
micro-TESE. Sperm retrieval rate in salvage micro-TESE
was higher in patients who had undergone conventional
TESE instead of micro-TESE. Our study shows that sperm
can be found despite high FSH levels. Furthermore, in
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histopathological findings of NOA patients, SCOS seems
to have a negative effect.
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The Conversion Time of Cysts to Inactive form After
Percutaneous Treatment of Hepatic Hydatid Disease
and Predisposing Factors in This Process

Karaciger Kist Hidatik Hastaliginin Perk(tan Tedavisi Sonrasinda, Kistin Inaktif
Formuna Déndsum Sdresi ve Bu Sureci Etkileyen Faktorler
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Abstract

0z

Aim: This study aimed to evaluate the duration of cyst inactivation
after percutaneous treatment of hepatic hydatid disease and the
factors that may affect this process.

Methods: Ultrasound follow-up records were evaluated, and
the criteria for cyst inactivation were determined. Cyst type,
cyst size, and location were listed after scanning pre-treatment
ultrasound reports. Percutaneous treatment technique, aspirated
cyst content, complications, and duration of catheterization
were listed. The time elapsed from percutaneous treatment to
cyst inactivation was defined as inactivation time. Ultrasound
follow-up period, cyst size at the last follow-up, and inactivation
time were recorded.

Results: A total of 116 patients were included in the study. The
mean follow-up period after treatment was 1003.95+293.23
days. The mean inactivation time was 420.99+221.18 days. The
size of the inactivated cysts decreased significantly compared
to the pre-treatment cyst size (p=0.001). There was a positive
correlation between cyst size and duration of catheterization
(p=0.0001). The inactivation time decreased with increased
duration of catheterization (p=0.001). There was a significant
decrease in the inactivation time in patients who presented with
complications (p=0.008).

Conclusion: Patients who develop complications after
percutaneous treatment and patients with longer catheterization

exhibit shorter cyst inactivation time.
Keywords: Hepatic, hydatid disease, hydatid cyst,

echinococcosis

cystic

Amag: Bu calismanin amaci karaciger kist hidatik hastaliginin
perkUtan tedavi sonrasinda kist inaktivasyon slresini ve bu slreci
etkileyebilecek faktorleri degerlendirmektir.

Yontemler: Takip ultrasonografi raporlari degerlendirildi ve
kist inaktivasyon kriterleri belirlendi. Tedavi 6éncesinde yapilmis
olan ultrasonografi raporlari taranarak kist tipi, kist boyutu ve
lokalizasyonu listelendi. Uygulanan perkitan tedavi trG, kist
iceriginden gelen aspirat 6zelligi, komplikasyonlar, kateterizasyon
slresi listelendi. Perkltan tedavi uygulama zamanindan inaktif
forma donustinceye kadar gegen sire, inaktivasyon siresi olarak
tanimlandi. Ultrasonografi takip suresi, kistin son kontroldeki
boyutu, inaktivasyon siresi kayit edildi.

Bulgular: Toplamda 116 hasta verileri ¢alismaya dahil edildi.
Tedavi sonrasi ortalama takip stresi 1003,95+293,23 gln
olmustur. Ortalama inaktivasyon suresi 420,99+221,18 gin
oldu. Tedavi 6ncesi kist boyutuna kiyasla inaktive olmus
kistlerde boyut anlamli olarak azalmaktadir (p=0,001). Kist
boyutu ile kateterizasyon slresi arasinda pozitif bir korelasyon
go6zlendi (p=0,0001). Kateterizasyon slresi arttikca inaktivasyon
slresi azaldi (p=0,001). Komplikasyon gelisen hasta grubunda
inaktivasyon siresinde anlamli olarak azalma oldu (p=0,008).

Sonug: Perkitan tedavi sonrasinda komplikasyon gelisen

veya kateterizasyonun daha uzun sire oldugu hastalarda kist
inaktivasyon suresi kisalmaktadir.

Anahtar Sézcikler: Karaciger, hidatik hastalik, hidatik kist, kistik
ekinokokuz
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Introduction

Humans are an accidental intermediate host for cystic
echinococcosis (CE), also known as hydatid disease (1). It
is known to be endemic all over the world, especially in
rural areas (2). The liver is the most commonly affected
organ by the parasite (3). Three therapeutic modalities
exist to treat hepatic CE: chemotherapy, surgery, and
percutaneous drainage (4).

Percutaneous methods have been preferred in the
treatment of hepatic hydatid disease in recent years as
they are minimally invasive with low mortality and high
technical success rate (5-7). Especially in the last two
decades, different methods such as puncture, aspiration,
injection, and re-aspiration (PAIR), standard catheterization
technique with hypertonic saline and ethanol (PAIDS), and
modified catheterization (MoCAT) have been successfully
used in the treatment of hepatic hydatid cysts (8-11).

CE cysts are classified as active (CE1, CE2), transitional
(CE3a and CE3b), and inactive (CE4, CE5) according to the
World Health Organization Informal Working Group on
Echinococcosis (WHO-IWGE) ultrasound (US) classification
(12). It is recommended to categorize hydatid cysts
according to the CE classification along with a follow-up
period of 5 years with US after percutaneous treatment
(13). Percutaneous treatment aims to convert active and
transitional liver cysts to inactive form (14).

Available studies have mostly examined the success of
medical, surgical, and percutaneous treatment methods.
However, follow-up of the cysts after percutaneous
treatment, follow-up period, inactivation time, and
predisposing factors affecting this inactivation time were
neglected. This study aimed to evaluate the inactivation
time of hepatic hydatid cyst after percutaneous treatment
and the factors that may affect this process.

Methods

Ethical

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee
and with the 1964 Helsinki Declaration and its later
amendments or comparable ethical standards. This work
was approved by the local ethics committee, Necmettin
Erbakan University Meram Faculty of Medicine, Medicine
and Non-medical Devices Ethics Committee (decision year
and no: 2020/2270).

Study Plan and Patients

The study was planned retrospectively in the
interventional radiology unit of the institution. Hospital
records of 177 patients with hepatic hydatid cysts, who
underwent percutaneous treatment between January

2016 and December 2018, were retrospectively screened.
Follow-up US was done before and after treatment
by an interventional radiologist. The US reports were
recorded on the system as soon as they were made. Post-
treatment 1st, 3rd, 6th, 9th, 12th 24th 36th, 48th and 60th
months follow-up records of patients, who underwent
percutaneous treatment according to the diagnosis and
follow-up standards of the WHO-IWGE US classification,
were evaluated. In these reports, the number of cysts,
type of cysts, membrane degeneration of the cyst and
solidification features of the cyst were indicated. Cysts
with no identified change in size and content and
purulent cystic appearance with intact inner membrane
were considered signs of unsuccessful treatment. The
development of new daughter vesicles was accepted as
recurrence. Decreased cyst size, along with the absence of
daughter vesicles or pure cystic appearance, was defined
as desirable criteria for cyst inactivation. On the contrary,
complete obliteration of the cyst cavity and complete solid
cyst content with no fluid component were defined as
inactivation criteria alone (Figure 1). Decreased cyst size
with shrunken, collapsed, solidified inner membrane, and
more than 50% solidification of cyst content was accepted
as inactivation (Figure 2) (8-17).

Thirty-six patients, who did not regularly show up
or those who did not attend US follow-up visits, were
excluded. Another 25 patients, who were scheduled for
US follow-up in a different institution, whose reports did

Figure 1. The cyst, which was 20x12.6 cm in size before the
treatment, decreased to 8.7x4.5 cm at 3-year follow up with a
solid cystic content form without any fluid component
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not comply with our US evaluation format, were excluded
from the study. A total of 61 patients were excluded from
the study. Medical records and US scans of the remaining
116 patients were analyzed retrospectively using the
hospital data processing and communication system.

Age and gender were recorded. Recorded US reports
made before and after treatment by the interventional
radiologist were examined. Cyst type, cyst size, and
location were listed by the interventional radiology
specialist after scanning the pre-treatment US reports.
Treatment type, aspirated cyst content, complications,
and duration of catheterization were listed using the
records of percutaneous treatment and patient reports.
Inactivation time was defined as the time elapsed from
the time of percutaneous treatment to conversion to the
inactive form. Follow-up period, cyst size at the last follow-
up, and inactivation time were recorded using US follow-
up reports.

Statistical Analysis

Statistical analysis was done using the Statistical
Package for Social Sciences (SPSS) for Windows 22.0

Figure 2. Decreased cyst appearance with more than 50%
solidification of cyst content at 1-year follow-up in a patient
treated using the standard catheterization technique with 12
days of catheterization

(SPSS Inc, Chicago, IL). Descriptive statistics are presented
as median (25-75%), frequency distributions, and
percentages. Visual (histogram and probability graphs) and
analytical (Kolmogorov-Smirnov test) methods were used
to assess the conformity of the quantitative data to the
normal distribution.

The independent samples t-test was used to assess
the correlation between gender and location variables
and inactivation time. Simple linear regression was used
to evaluate the effects of complications, aspirated cyst
content, treatment technique, and cyst type on inactivation
time. The one-sample ttest was used to evaluate the
significance of the difference between pre-treatment cyst
size and inactivated cyst size. Correlation analysis was done
to evaluate the correlation between cyst size, inactivation
time, and duration of catheterization. The one-way
ANOVA test was used to evaluate the effect of variables of
cyst type, treatment technique, and aspirated cyst content
on inactivation time. Pearson'’s chi-squared test was used
to evaluate the relationship between different treatment
techniques, variable cyst types, and complications such as
CBF and abscess. The level of statistical significance was
accepted as p<0.05.

Evaluation Before Percutaneous Treatment

All patients were evaluated with US by the
interventional radiologist prior to treatment. Albendazole
was administered orally at a dose of 10 mg/kg/day for
prophylaxis to reduce the risk of secondary dissemination
10 days before percutaneous treatment. The same dose
was continued for 15 days after treatment.

Percutaneous Treatment and

Procedures

Follow-up

All  percutaneous treatment procedures were
performed by two interventional radiologists with at least
3 years of experience. Treatment procedures were carried
out under aseptic conditions with US or fluoroscopic
guidance.

The PAIR procedure was used for the treatment of CE1
and CE3 cysts <5 cm. The PAIDS procedure was used for
the treatment of CE1 and CE3 cysts >5 cm. The MoCAT
procedure was used for the treatment of CE2 cysts and
cysts with purulent contents. Thirty percent hypertonic
saline was used as a scolicidal agent, while 95% ethyl
alcohol was used as a sclerosing agent. The PAIDS and
MoCAT procedures were initiated by following the
same PAIR protocols and stages. Catheters of different
thicknesses were inserted. A 6-8 F thick catheter (Bioteq,
Taipei, Taiwan) was inserted into the cystic cavity in the
PAIDS technique, while a 10-14 F catheter (Bioteq, Taipei,
Taiwan) was used in the MoCAT technique. A collection
bag was then attached to the tip of the catheter for
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Table 1. Distribution of demographic data and comparable variables in liver hydatid cyst CE groups

CE1 CE2 CE3 p
Age, mean (+ SD) 45.68 (19.06) 32.86 (21.36) 39.84 (21.52) 0.379
Gender, n (%)
Male 24 (26.7) 3(42.9) 8 (42.1)
Female 66 (73.3) 4(57.1) 11 (57.9) 0.086
Localization, n (%)
Left 21(23.3) 0 (0.0) 6 (31.6) A6TE
Right 69 (76.7) 7 (100) 13 (68.4)
Pretreatment cyst size, (cm) mean (+ SD) 8.65 (3.78) 7.36 (3.30) 10.22 (5.47) 0.086
Treatment, n (%)
PAIDS 53 (58.9) 3(42.9) 11 (57.9)
MoCAT 12 (13.3) 3 (42.9) 4(21.1) 0.598
PAIR 25 (27.8) 1(14.3) 4(21.1)
Aspirate, n (%)
Hydatid sand 83(92.2) 6 (85.7) 11 (57.9)
Yellow-colored 4 (4.4) 0(0.0) 1(5.3) 0.138
Purulent liquid 3(3.3) 1(14.3) 7 (36.8)
Duration of catheterization, (day) mean * SD 6.03 (14.87) 3.33(2.73) 9.20 (13.06) 0.001
Complication, n (%)
None 83(92.2) 7 (100) 18 (94.7) -
Yes 7(7.8) 0(0.0) 1(5.3)
Follow-up period, (day) mean (£SD) 1031.16 (286.77) 865.71 (245.96) 926.05 (324.12) 0.203
Cyst final size, (cm) mean (+ SD) 4.91(2.11) 4.94 (2.58) 5.83(2.80) 0.125
Cyst inactivation time, (day) mean (+ SD) 409.50 (212.65) 349.29 (156.46) 501.84 (266.93) 0.173
Total, n (%) 90 (77.6) 7 (6) 19 (16.4) -

sclerosing agents, SD: Standard deviation, n: Number

CE: Cystic echinococcus, MoCAT: Modified catheterization technique, PAIR: Puncture, aspiration, injection, respiration, PAIDS: with catheter drainage and injection of

free drainage. Ethanol sclerotherapy and aspiration were
performed after 24 hours if no fistulas were observed.
Additionally, in the MoCAT technique, the catheter was
rotated around its axis inside the cyst and the cyst was
irrigated daily with physiological saline until the aspirated
fluid and cyst contents became clear. These procedures
were repeated until all cysts, daughter vesicles, and
septations were cleared. In both procedures, the catheter
was removed once the output was less than 10 cc and
clear.

After the treatment, the patients were taken to
the observation units. Patients, who underwent the
PAIR procedure, were discharged after 6 hours if no
complications occurred.  Patients, who underwent
catheterization, were discharged 1 day after the catheters
were removed. At the 1st, 3rd, 6th, 9th  12th, 24th 36th, A8th
and 60th months, US follow-ups were performed.

Results

A total of 116 patients (35 males, 81 females) were
included in the study. The mean age of the patients
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was 43.94+19.74 years. The PAIDS technique was the
most preferred procedure with 57.8% (Table 1). The
follow-up period in the interventional radiology unit was
between 270 and 1340 days. The mean follow-up period
after treatment was 1003.95+293.23 days. The mean
inactivation time was 420.99+221.18 days. The mean
pre-treatment cyst size was 8.82+4.10 cm. The mean
final cyst size in inactivated cysts was 5.06+2.26 cm. A
significant decrease was observed in cyst size in which
inactivation was achieved compared to the pre-treatment
cyst size (p=0.001). The effect of age, lesion location, and
treatment technique on cyst inactivation time was not
statistically significant (p=0.379, p=0.356, p=0.912 and
p=0.598, respectively).

The most common aspirate after cyst puncture
was hydatid sand. The mean inactivation time was
412.35+205.56 days in patients with hydatid and aspirate,
506.00+£326.92 days in patients with a yellow-colored
aspirate, and 460.90+308.89 days in patients with the
purulent aspirate (p=0.370). The mean inactivation
time was 482.42+268.26 days in male patients and
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394.44+193.32 days in female patients. Inactivation time
was significantly shorter in female patients (p=0.049).

The overall mean inactivation time was 420.99+221.18
days. Among the CE1, CE2, and CE3 cysts, the shortest
inactivation time was 349.28+156.45 in the CE2 cyst
group. However, the effect of different cyst types on
inactivation time was not statistically significant (p=0.173).

The mean duration of catheterization was 6.39+14.09
days in the PAIDS and MoCAT procedures. The mean
duration was 1.94+1.25 days in the PAIDS procedure
and 22.11+24.33 days in the MoCAT procedure. The
longest catheterization duration in the CE3 cyst group
was 9.20+3.06 days. There was a significant difference in
the duration of catheterization among the CE1, 2, 3 cyst
groups (p=0.001). A positive correlation was observed
between cyst size and duration of catheterization (Pearson
correlation coefficient p=0.333, p=0.0001) with longer
catheterization resulting in shorter inactivation time
(p=0.001).

Post-treatment complications were observed in eight
(6.9%) patients. Three (2.6%) patients developed an
abscess while five (4.3%) patients developed a cysto-biliary
fistula (CBF). Complications occurred in one (3.3%) of 30
patients undergoing the PAIR procedure, in six (31.6%)
of 19 patients undergoing the MoCAT procedure, and in
one (1.5%) of 67 patients undergoing catheterization. The
incidence of CBF and abscess was significantly higher in
patients requiring MoCAT procedure (p=0.001). The mean
inactivation time was 435.78+216.60 days in patients who
did not develop complications. The mean inactivation time
was 133.33£145.11 days in patients developing abscess
and 274.00£214.51 days in patients developing CBF
There was a significant decrease in the inactivation time
among patients who developed complications (p=0.008).

Two patients received additional percutaneous
treatment. Increased cyst size was noted in the first
patient at the 3-month follow-up and in the second patient
at the 6-month follow-up. It was considered as recurrence
or unsuccessful treatment, and additional percutaneous
treatment was performed. No dissemination was observed
in other hepatic segments in any patient.

Discussion

In this study, the long-term outcomes of percutaneous
treatment of hydatid cysts were evaluated. The duration
of cyst inactivation, which was aimed at the treatment,
and predisposing factors affecting this process were
assessed. A significant decrease was observed in the size
of the cysts in which inactivation was achieved compared
to the pre-treatment cyst size. A positive correlation was
noted between cyst size and duration of catheterization.
Shorter inactivation time was observed in patients who
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developed complications and had longer catheterization.
It was proved that the cyst inactivation time was shorter in
patients who underwent additional catheter treatment and
longer primary catheterization due to the development of
complications.

The risk of the CBF is high in cysts measured larger
than 8 cm prior to hepatic hydatid treatment (p=0.007)
(18). Similarly, some studies reported a higher incidence
of CBF in cysts larger than 8.5 cm (19). Polat et al. (20)
published long-term results of patients undergoing
percutaneous treatment of hepatic hydatid cysts with
a mean follow-up of 54+5.4 months. They reported a
progressive and statistically significant decrease in cyst
size and an alteration in cyst appearance during the
inactivation process. The initial cyst size was 7.5+2.9
cm, while the cyst diameter decreased to 3.2+1.5 cm
in the last follow-up period (p<0.001). None of these
three studies evaluated the effects of other variables
such as duration of catheterization, except for size, on
inactivation time. This study reported patient records
with a mean follow-up period of 1003.95+293.23 days.
The mean pre-treatment cyst size was 8.82+4.10 c¢m,
and the cyst size decreased to 5.06+2.26 c¢cm in the
cysts achieving inactivation. In this study, the cyst size
decreased significantly during the inactivation process,
which was consistent with other studies (p=0.001).
Besides, as a complement to the above-mentioned
studies, the correlation between cyst size and duration
of catheterization was also evaluated. The relationship
of inactivation time with cyst size and duration of
catheterization was demonstrated. There was a positive
correlation between the cyst size and the duration of the
catheterization in percutaneous treatment procedures
(PAIDS and MoCAT) with catheters (p=0.0001). Both
the largest mean cyst size and the longest mean
catheterization were observed in the CE3 cyst group
(p=0.001). Inactivation time was shorter in these larger
cysts with longer duration of catheterization. There
was a negative correlation between the duration of
catheterization and the inactivation time, while a positive
correlation was observed with cyst size.

In conclusion: Complications are more common in
larger cysts. Additional catheter treatment and longer
catheterization are required in cases who present with
complications. The amount of aspirated cystic fluid
contents and fragmented membranes increases with
longer catheterization. This situation may lead to rapid
inactivation and reduced inactivation time.

Complications such as abscess or CBF may be observed
secondary to percutaneous treatment (21). Percutaneous
catheter drainage and medical treatment can be used in the
treatment of abscesses (22). The communication between
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the cyst and the biliary system due to cyst decompression
(CBF development) is a complication easily manageable
by endoscopy (23). Turan et al. (24) conducted a study
comparing two percutaneous methods and found that the
complication rate of the Trocar technique was 6.1%, while
that of the Seldinger technique was 17.9%. The Seldinger
technique has a higher rate of complications. A detailed
evaluation reveals that no local recurrence occurs, and all
cysts are inactivated with the Seldinger technique. This
occurrence suggests that complications may contribute
to the inactivation process. However, they overlooked
these significant findings and did not evaluate the effect
of complications on the inactivation process. The present
study demonstrated that inactivation time was significantly
lower in patients who developed an abscess and CBF
compared to those who did not (p=0.008). Complications
and associated additional percutaneous procedures play a
significant role in the inactivation process. Accumulation
of different cystic fluids, such as abscesses or bile, may
also affect cyst inactivation. In addition, removal of cyst
fluid content and other membranous structures during
the treatment of these complications may accelerate
inactivation.

Study Limitations

This study has some limitations. First, all patient follow-
ups were performed using US. It is known that US is
reliable for detecting pathognomonic symptoms of CE
(25). US is a simultaneously applied method. Therefore,
it is not an imaging tool suitable for data recording and
storage. We could not re-evaluate the follow-up US scans
retrospectively. However, the study was not negatively
affected as our report format, and assessment standard
were set according to the diagnosis and follow-up
standards of the World Health Organization (WHO) CE
classification. Second, the majority of the US follow-up
reports of patients, performed in other institutions, did not
comply with the diagnosis and follow-up standards of the
WHO CE classification. These patients were excluded from
the study to avoid any inconsistency. In this regard, the
number of patients excluded from this study was higher
than expected. However, the remaining patient group was
sufficient for the significance of statistical analyses.

Conclusion

Decreased cyst size during the US follow-up period
after percutaneous treatment of hydatid cysts is indicative
of inactivation. Additionally, catheterization is longer in
larger cysts, which contributes to decreased inactivation
time. Subsequent complications, such as abscesses and
cyst-biliary fistula, reduce the duration of inactivation.

Inactivation time is shorter in cases undergoing longer
catheterization for the extraction of the fluid content and
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membranous structures of the cyst in the percutaneous
treatment of hepatic hydatid cysts.
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Bethesda Ill Olan Tiroit Nodullerinde Hemitiroidektomi
ya da Total Tiroidektomi Tercih Ederken Nelere Dikkat

Edilmeli?

What Should Be Considered in Bethesda Il Thyroid Nodules When Prefering

Hemitioidectomy or Total Thyroidectomy
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Amac: Calismamizdaki amacmiz  preoperatif ince igne
aspirasyon biyopsisi (liAB) sonuclari Bethesda Il olan ve cerrahi
uygulanmis hastalarin dosyalarini retrospektif olarak inceleyerek
hastalarin cerrahi kararlarini verirken géz 6niinde bulundurulan
kriterleri degerlendirmek, malignansiyi tahmin edici kriterlerin
olup olmadigini arastirmaktir.

Yoéntemler: Klinigimizde 2014-2019 yillari arasinda, preoperatif
iIAB Bethesda Ill olan tiroit nodili nedeniyle opere edilen
hastalar retrospektif olarak incelendi.

Bulgular: Calismaya dahil edilen 90 hastanin 18'i (%20) erkek
ve 72'si (%80) kadin ve hastalarin yas ortalamasi 48,39+12,96
(18-84) yil idi. Ortalama nodil capr 23,67+11,49 (6-55) mm
olarak bulundu. Yapilan 1iAB sonuclari ise 80 (%88,89) hastada
Onemi belirsiz atipi ve 10 (%11,11) hastada 6nemi belirsiz
folikUler atipi olarak rapor edildi. Hastalarin postoperatif patoloji
sonuglarinda en sk gdrllen benign patoloji 26 (%42,22)
hastada noduler hiperplazi ve en sik gérilen malign patoloji 33
(%36,67) hastada papiller tiroit karsinomdu. Lobeistmektomi
sonrasl postoperatif patoloji sonucu malign ¢ikan 26 (%35,61)
hastanin 19 (%26,02)'una tamamlayic tiroidektomi yapildi, yedi
(%9.59) hasta da takibe alindi. Malignite belirleyici risk faktorleri
icin olusturulan lojistik regresyon analizinde mikrokalsifikasyon,
kenar dlzensizligi en anlamli faktorler olarak saptandi (p=0,009
p<0,001 p<0,001).

Sonug: Tiroit noddllerinde kullanilan  Bethesda Il grubu
bircok cerrah igin ikilem olusturmaya devam etmektedir. Bu
hastalarda lobeistmektomi/lobektomi ya da total tiroidektomi
karari verilirken hastanin aile anamnezi, USG bulgulari
(mikrokalsifikasyon, kenar diizensizligi, diger lobdaki noddllerin
natlri ve sayisi), hasta ve cerrah tercihinin g6z oniinde
bulundurulmasi gerektigini disinmekteyiz.

Anahtar  Sézciikler: Lobeistmektomi/lobektomi, total
tiroidektomi, Bethesda IlI, tiroit noddld

Abstract

Aim: The aim of study was to retrospectively examine the files of
patients operated on for Bethesda category Ill thyroid nodules,
to evaluate the criteria that were taken into consideration for
surgical decisions, and predictive factors for malignancy.

Methods: Patients, who underwent surgery for Bethesda
category Il thyroid nodules based on preoperative fine-needle
aspiration biopsy (FNAB) results between 2014 and 2019 in our
clinic, were analyzed retrospectively.

Results: Of the 90 patients included in the study, 18 (20%)
were male and 72 (80%) were female, and the mean age was
48.39+12.96 years (18-84). The mean nodule diameter was
23.67+11.49 mm (6-55). The results of FNAB were atypia of
undetermined significance in 80 (88.89%) and follicular lesion
of undetermined significance in 10 (11.11%) patients. The
most common benign postoperative pathology was nodular
hyperplasia in 26 (42.22%) and the most common malignant
pathology was papillary thyroid carcinoma in 33 (36.67%)
patients. Complementary thyroidectomy was performed in 19
(26.02%) of 26 (35.61%) patients after lobeistmectomy and
seven (9.59%) were followed up. In the logistic regression analysis
of determinants/risk factors for malignancy, microcalcification
and edge irregularity were found to be the most significant
factors (p=0.009, p<0.001 and p<0.001, respectively).

Conclusion: The Bethesda classification used in thyroid nodules
continues to pose a dilemma for many surgeons. In patients with
Bethesda Il nodules, family history, ultrasonography findings
(microcalcification, edge irregularity, the nature and number of
nodules in the other lobe), and patient and surgeon preference
should be taken into consideration when making a decision for
surgery.

Keywords: Lobeisthmusectomy/lobectomy, total thyroidectomy,
Bethesda III, thyroid nodule
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Giris

Tiroit malignansileri en sik gorllen endokrin malignansi
olup tim timorlerin %12'ini olusturmaktadir (1). Oldukca
yavas ilerleyen patolojiler oldugu icin bu tip kanserlerin
10 yillik sagkalimlari %90°lari  bulmaktadir (1). Tiroit
hastaliklarinin %68’inde ilk basvuru nedeni nodul olup
yetiskin kadinlarda daha sik gorilmektedir (2). Bu noddillerin
cogu benign olmasina ragmen malignansi olasiligi akilda
tutulmalidir.  Tiroit nodullerine medikal ya da cerrahi
tedavilerden hangisinin uygulanacagina karar vermek icin
dikkatli degerlendirilmesi gereklidir.

Tiroit ultrasonografisi (USG) ve USG esliginde yapilan
ince igne aspirasyon biyopsisi (IIAB) tiroit nodiillerini
degerlendirmekte en dnemli iki yontemdir. USG 6zellikle 1
cm altinda palpe edilemeyen noddilleri bile tesbit edebilirken
bize noddl yerlesimi, lokalizasyonu ve malignansi stpheli
noduller hakkinda bilgi verebilir USG'de halo isaretinin
kaybolmasi, solid ve hipoekoik nodil, heterojen eko
yapisi, irregller kenarlar, mikrokalsifikasyon varligi, bez
disina yayllm ve artmis vaskularizasyon malignansi
slphesi olusturan bulgulardir (3). Bu bulgularin oldugu
nodiillerden [IAB yapilmasi benign ve malign ayirminda en
dnemli yéntemdir. 1iAB'nin dogruluk orani %95'ten fazla
olup yapilan calismalarda sensitivitesi %83, spesifisitesi
%92 olarak saptanmistir (4-6).

IIAB tiroit nodillerinin takip edilmesi ya da cerrahiye
karar verilmesinde dnemli rol oynamaktadir. Sonuglarin
ortak bir dile sahip olmasi icin “American Society
Association” tarafindan 2009 yilinda bir klasifikasyon
olusturulmustur (7). Bu klasifikasyon 2017 yilinda
tekrar revize edilmistir (8). Bethesda denilen tiroit
sitopatolojilerini  raporlama sisteminde nondiagnostik
yetersiz materyal, benign, énemi belirsiz atipi/Gnemi
belirsiz folikiler lezyon (AUS/FLUS), folikiler neoplazm
sUphesi, malignansi stpheli ve malign olmak Uzere alti
grubu mevcuttur.

Bethesda Il (AUS/FLUS)  %15-30 sikhiginda
rastlanilmakta ve bunlarin = %5-15"inin  malignansi
riski tasidigi bilinmektedir (8). Erkek hastalarda ve
noddl boyutu 4 cm Uzerindeki noduUllerde bu riskin
arttigi belirtilse de bu hasta grubunun klinik takipte
mi kalacagi yoksa cerrahiye mi gidecegi konusunda
tartismalar mevcuttur. Bircok cerrah icin Bethesda Il
kategorisi ikilem olusturmaktadir. Bizim calismamizdaki
amacimiz preoperatif 1I/AB sonuclari Bethesda Il olan
ve cerrahi uygulanmis hastalarin dosyalarini retrospektif
olarak incelemek, hastalarin cerrahi kararlarini verirken
g6z o6nunde bulundurulan kriterleri degerlendirmek,
preoperatif 1IAB ve postoperatif patoloji sonuclarini
karsilastirmak, malignansiyi tahmin edici kriterlerin olup
olmadigini arastirmaktir.

294

Yontemler

Saglik Bilimleri Universitesi, Sultangazi Haseki Egitim ve
Arastirma Hastanesi, Kulak Burun Bogaz Klinigi'nde 2014-
2019 yillan arasinda, tiroit nodili nedeniyle opere edilen
hastalar retrospektif olarak incelendi. Hastalarin anamnez
ve muayene bulgulari gdzden gecirildi. Bu hastalarin
icinden preoperatif 1IAB sonuclar Bethesda Il olan
hastalar secilerek calismaya dahil edildi. Ameliyat dncesi
degerlendirmede yapilan USG ve 1iAB bulgulari not edildi.
Tedavide hastalara sitolojik inceleme ve USG bulgulari
beraber degerlendirilerek lobektomi/lobeistmektomi ya da
total tiroidektomi uygulandi. Lobektomi/lobeistmektomi
sonrasinda malign patoloji ¢ikanlara yapilan konstltasyon
sonucu tamamlayici tiroidektomi yapildi veya hastalar
takibe alindi. Yas, cinsiyet, nodilin oldugu taraf, nodllerin
USG bulgulari, ameliyat &ncesi [1AB sonucu ve postoperatif
cerrahi patoloji sonuglari not edilmistir.

istatistiksel Analiz

istatistiksel analiz icin SPSS 15.0 for Windows programi
kullanildi. Tanimlayici istatistikler; kategorik degiskenler icin
sayl ve ylzde, sayisal degiskenler icin ortalama, standart
sapma, minumum, maksimum olarak verildi. Sayisal
degiskenlerin bagimsiz iki grup karsilastirmalari normal
dagiim kosulu saglandiginda Student t testi, normal
dagilim kosulu saglanmadiginda Mann-Whitney U testi ile
yapildi. Gruplarda oranlar ki-kare analizi ile karsilastirildi.
Belirleyici faktorler Lojistik Regresyon analizi ile incelendi.
Alfa anlamlilik seviyesi p<0,05 olarak kabul edildi.

Etik

Kurumsal izin, hastanemiz etik kurulundan (2019/118)
alinmisti. Calisma retrospektif bir calisma oldugu igin
hastalardan aydinlatiimis onam alinmamistir.  Calisma,
Helsinki Deklarasyonu’'nda belirtilen etik ilkelere uygun
olarak yUruttlmustar.

Bulgular

Saglik Bilimleri Universitesi, Sultangazi Haseki Egitim
ve Arastirma Hastanesi, Kulak Burun Bogaz Klinigi'nde
2014-2019 yillart arasinda tiroit nodilli nedeniyle opere
edilen 479 hastanin dosyalari retrospektif olarak incelendi.
Bu hastalarin 150'sine dosyalarina ulasamama ve yetersiz
bulgu olmasi nedeniyle calisma disi birakildi. Dosya
bilgilerine ulasilan 329 hastadan 239 hastanin preoperatif
IIAB sonuclar Bethesda I, I, IV ve V olmasi nedeniyle
calismadan cikarilarak, 1/AB sonuclari Bethesda IIl olan
90 hasta calismaya dahil edildi. Calismaya dahil edilen
hastalarin 6zeti sematik olarak Sekil 1'de gosterilmistir.

Calismaya dahil edilen 90 hastanin 18'i (%20)
erkek ve 72'si (%80) kadin ve hastalarin yas ortalamasi
48,39+12,96 (18-84) yil idi. Hastalarin tiroit fonksiyon
testleri degerlendirildiginde ise 76 (%84,4) hastanin Gtiroit,
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yedi (%7,78) hastanin hipotiroit ve yedi (%7,78) hastanin
hipertiroit oldugu gorlldi. Hastalarin hepsinin tedavisi
dizenlenerek ameliyat esnasinda Gtiroit olmalari sagland.

Hastalarin  USG bulgulari  degerlendirilerek noddl
Ozellikleri ayri ayri not edildi. Ortalama nodil capi
23,67£11,49 (6-55) mm olarak bulundu. Hastalarin USG
bulgularina bakildiginda nodller 40 (%44,45) hastada
bilateral ve 50 (%55,55) hastada unilateral yerlesimli idi.
IIAB yapilan noddiller dikkate alindiginda nodiil yerlesimleri
37 (%41,11) hastada sag lob yerlesimli, 53 (%58,89)
hastada sol lob yerlesimli idi. Yapilan 1IAB sonuglari ise
80 (%88,89) hastada AUS ve 10 (%11,11) hastada FLUS
olarak rapor edildi. Hastalarin tiroit USG bulgulari Tablo
1'de gosterilmistir.

Preoperatif 1IAB sonucu Bethesda Il yedi (%7,78)
hastanin USG bulgularinin stpheli olmamasi nedeniyle
takibine karar verilmis ve bu hastalara 3 ay sonra liAB tekrari
yapilmistir. Tekrarlanan 1iAB sonuclarinda bir hastanin FLUS
olan sonucu AUS olarak, bir hastanin AUS olan sonucu 3
ay sonra FLUS olarak, U¢ hastanin AUS sonucu yine AUS
olarak, bir hastanin AUS sonucu Bethesda IV ve bir hastanin
tekrar sonucu da Bethesda V olarak rapor edilmistir. Hicbir
hastanin sonucu daha duslk bir Bethesda grubu olarak
rapor edilmemistir. Hastalara uygulanan cerrahi girisimler
Tablo 2'de gosterilmistir.

Postoperatif cerrahi spesimenlerde timoér odak sayisi
26 (%66,66) hastada 1, sekiz (%20,51) hastada 2, Uc
(%7,69) hastada 3, bir (%2,56) hastada 4 ve bir (%2,56)
hastada 5 olarak gorllmustir. Timdr odaklarinin dagilimi
Tablo 3'te 6zetlenmistir.

Retrospektif ¢aligma

479 Tiroidektomi

|

100 Total tiroidektomi, 379 lobeistmektomi/lobektomi

> 150 haasta yetersiz
bulgu yuziinden gikarildi

329 hasta

ey 239 hastanin iiABsi
diger Bethesda grubuydu

90 hasta Bethesda Ill calismaya dahil edildi

Total tiroidektomi (17) Lobeistmektomi/lobektomi (73)

Benign (47) yligr%

Takip (7)

Benign (4) Malign (13)

Tamamlayici
tiroidektomi (19)

Sekil 1. Calismaya dahil edilen hastalarin belirlenme semasi
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Sitoloji  sonucu AUS/FLUS gelen hastalarin  USG
bulgulari  beraberinde  degerlendirilerek  uygulanacak
cerrahiye karar verildi. Cerrahi karari verilirken slpheli
USG bulgulari, cok blyik noddl, hastanin aile anamnezi,
klinik muayenede malignasi stphesi, hasta ve cerrah
tercihi de dikkate alindi. USG bulgularinda dizensiz sinir,
hipoekojenite ve mikrokalsifikasyon varligi sipheli bulgular
olarak degerlendirildi. Buna gbre uygulanan cerrahi ve
postoperatif histopatolojik incelemelere goére benign
malign sonuclari Tablo 4'te gosterilmistir. Hastalarin
postoperatif patoloji sonuglarinda en sik gorilen benign
patoloji 26 (%42,22) hastada noduler hiperplazi ve en sik
gorulen malign patoloji 33 (%36,67) hastada papiller tiroit
karsinom idi.

Lobeistmektomi sonrasi postoperatif patoloji sonucu
malign ¢ikan 26 (%35,61) hastanin 19'una (%26,02)
tamamlayici tiroidektomi yapildi, yedi (%9,59) hasta da
takibe alindi. Tamamlayici tiroidektomi sonrasi hastalarin
postoperatif patoloji sonuglari Tablo 5'te gosterilmistir.

Histolojik olarak papiller karsinom hastalarimizin sekizi
(%24,25) papiller mikrokarsinom, 12'si (%36,36) klasik
varyant ve 13’0 (%39,39) ise follikller varyanta sahipti.
Papiller karsinom hastalarimizin histolojik olarak bulgular
Sekil 2'de 6zetlenmistir.

Benign ve malign hastalarin  kalsifikasyon, kenar
dizensizligi ve yapilan operasyon oranlarinda istatistiksel
olarak anlamli fark saptandi (p=0,009 p<0,001 p<0,001).
Malign olan grubun mikrokalsifikasyon, kenar dizensizligi
oranlari benign hastalara gore istatiksel olarak anlamli
olarak yUksekti. Malignite belirleyici risk foktorleri
icin olusturulan Lojistik Regresyon Analizi modelinde
mikrokalsifikasyon, kenar diizensizligi en anlamli faktorler
olarak saptandi. Bu bulgular Tablo 6'da ¢zetlenmistir.

%24,24 (8/33)
%39,39 (13/33)

%36,37 (12/33)

Toplam papiller karsinom hastasi: 33
= MIKROPAPILLER = KLASIK VARYANT = FOLLIKULER VARYANT

Sekil 2. Papiller tiroit karsinom ¢ikan hastalarin histolojik alt tipleri
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Tartisma

Benign tiroit hastaliklarinin en sk basvuru nedeni
noduldir. Nodullerin  benign malign ayirminin  dogru
olarak yapilmasi gereksiz cerrahiyi ve cerrahiden dogacak
mortalite ve morbiditeyi azaltacaktir. i/AB tiroit nodiillerinin
benign malign ayirmindaki ilk basamak tanisal metot olup,
tanisal degeri %50 ile %90 arasinda degismektedir (9,10).
Tiroit nodullerinde ortak bir dil olmasi ve cerrahi ya da takip
kararinin verilebilmesi icin “Tiroit Sitopatoloji Raporlamasi
icin Bethesda Sistemi (TSRBS)” tanimlanmistir (11). Bu
sisteme gore nondiagnostik/yetersiz materyal, benign,
Onemi belirsiz atipi/Oonemi belirsiz folikller lezyon (AUS/
FLUS), folikiler neoplazm stphesi, malignansi stpheli
ve malign olmak Uzere alti grubu mevcuttur. TSRBS ye
gore Bethesda Il kategorisi icin tahmin edilen malignansi

riski %5-15 olarak rapor edilmesine ragmen, cesitli
calismalarda bu oran degismektedir (8,11,12). Yapilan
calismalarda malignansi oranini Bongiovanni ve ark. (13)
%14,4, Ryu ve ark. (14) %29, Cakir ve ark. (15) %27,7
ve Vanderlaan ve ark. (16) %45,7 olarak bulmuslardir.
Bizim klinigimizdeki c¢alismada biz bu orani %43,33
olarak bulduk. Bu farkliliga katkida bulunan bir faktor,
raporlarda AUS un yorumlanmasindaki heterojenlik olabilir.
Bethesda Sistemi'nde tek tip raporlama kilavuzlarinin
yayginlastiriimasi, AUS dahil olmak Uzere cesitli tani
kategorilerinin daha tek tip uygulanmasini tesvik etmeli
ve bu da gelecekteki calismalarda buna gore daha anlamli
takip verilerinin elde edilmesini saglamalidir.

TSRBS ye gore Bethesda Il kategorisi igcin eger
hastanin risk faktorleri ve slpheli USG bulgulari yok

Tablo 1. Calismaya dahil edilen hastalarin tiroit USG 6zellikleri

Toplam Benign Malign p
n % n % n %

Erkek 18 20,0 8 15,7 10 25,6 0,242
Cinsiyet

Kadin 72 80,0 43 84,3 29 74,4 -

<40 23 25,6 13 25,5 10 25,6 0,987
Yas 40 yas ve tzeri 67 74.4 38 745 |29 | 744 -
Preop nodiil boyutu 23,6+11,4 (6-55) 25,1£12,5 (7-55) 21,6+9,7 (6-40) 0,261

Sag 37 41,1 21 41,2 16 41,0 0,989
Nodiil yerlesimi

Sol 53 58,9 30 58,8 23 59,0 -
. AUS 80 88,9 45 88,2 35 89,7 1,000
I1AB (AUS/FLUS)

FLUS 10 1M1 6 11,8 4 10,3 -

izoekoik 30 33,3 18 35,3 12 30,8 0,050

Hipoekoik 36 40,0 15 29,4 21 53,8 -
Nodiil dansitesi — -

Izohipoekoik 20 22,2 14 27,5 6 15,4 -

Hiperekoik 4 4.4 4 7,8 0 0,0 -

Homojen 50 55,6 28 54,9 22 56,4 0,887
Heterojenite (eko yapisi) -

Heterojen 40 44,4 23 45,1 17 43,6 -

Yok 38 42,2 25 49,0 13 33,3 0,009

Mikrokalsifikasyon 31 34,4 11 21,6 20 51,3 -
Kalsifikasyon —

Makro/Kaba kalsifikasyon 18 20,0 14 27,5 4 10,3 -

Periferik kalsifikasyon 3 3,3 1 2,0 2 5,1 -

Kistik 4 4,4 2 3,9 2 5,1 0,934
Nodiil natiiri Solid 47 52,2 26 51,0 21 53,8 -

Kistik solid 39 43,3 23 45,1 16 41,0 -

Yok 33 36,7 27 52,9 6 15,4 <0,001
Kenar diizensizligi

Var 57 63,3 24 47,1 33 84,6 -

Yok 55 61,1 31 60,8 24 61,5 1,000
Periferik halo

Var 35 38,9 20 39,2 15 38,5 -

AUS: Onemi belirsiz atipi lezyon, FLUS: Onemi belirsiz folikiiler lezyon, USG: Ultrasonografi, n: Sayi, iiAB: ince igne aspirasyon biyopsisi
Sayisal degiskenlerin bagimsiz iki grup karsilastirmalari normal dagilim kosulu saglandiginda Student t test, normal dagilim kosulu saglanmadiginda Mann-Whitney U testi

ile yapildi. Gruplarda oranlar ki-kare analizi ile karsilastirildi
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ise 1IAB'nin tekrari &nerilmektedir (11). Bu hastalarda
énerilen [IAB'nin tekrarina gére tedavi ya da takibine karar
verilmesinin gereksiz mortalite ve morbiditenin azaltilacagi
ddstndlmektedir (17). Erkek hasta, nodil boyutunun 4
cm’den fazla olmas, kalsifikasyon, kenar dlzensizligi ya da
solid nodul gibi malignansiyi isaret eden USG bulgularinin
olmasi, aile hikayesinin pozitif olmasi, hasta ya da cerrah

Tablo 2. AUS/FLUS hastalarina uygulanan cerrahi girisimler ve
postoperatif benign/malign orani

AUS (n=80) | FLUS (n=10) | Toplam (n=90)

Yapilan cerrahi

Lobektomi/ 67 (%74,44) | 6 (%6,67) |73 (%81,11)
lobeistmektomi

Total tiroidektomi 13 (%14,45) | 4 (%4,44) 17 (%18,89)
Postoperatif cerrahi sonucu

Benign 45 (%50) 6 (%6,67) 51 (%56,67)
Malign 35(%38,89) | 4 (%4,44) 39 (%43,33)

AUS: Onemi belirsiz atipi lezyon, FLUS: Onemi belirsiz folikiler lezyon, USG:
Ultrasonografi, n: Sayi

Tablo 3. Postoperatif malign patoloji goriilen hastalarda tiimor
odak sayisi

Malign (n=39) | Odak
sayisl

Lokalizasyon

26 (%66,66) 1 11'inde (%) sag lob yerlesimli

14'tnde (%) sol lob yerlesimli

8(%20,51) 2 1"inde (%) iki odak sag lob yerlesimli

7'sinde (%) bir odak sag lob bir odak sol

lob yerlesimli

3 (%7,69) 3 1'inde (%) Ug odak sag lob yerlesimli
1"inde (%) Ug odak sol lob yerlesimli
1'inde (%) iki odak sag bir odak sol lob
yerlesimli

1(%2,56) 4 iki odak sag iki odak sol lob yerlesimli

1(%2,56) 5 iki odak sag iki odak sok ve bir odak
isthmus yerlesimli

n: Sayi

tercihine gore IIAB tekran olmadan da cerrahiye karar
verilebilir (18). Yapilan calismalarda AUS/FLUS sonucu
olan hastalarin ancak %20'sinin sonuglarinin  tekrar
AUS/FLUS olarak rapor edildigi bildirilmistir (7). Biz de
calismamizda /AB sonucu Bethesda Ill gelen yedi (%7,78)
hastanin risk faktorleri ve stpheli USG bulgulari olmamasi
nedeniyle takibine karar verilmis ve 3 ay sonra yapilan USG
sonuclarina gore 1iAB'leri tekrarlanmistir. Tekrarlanan 11AB
sonuglarinda bir hastanin FLUS olan sonucu AUS olarak,
bir hastanin AUS olan sonucu FLUS olarak, U¢ hastanin
AUS sonucu yine AUS olarak,bir hastanin AUS sonucu
Bethesda IV ve bir hastanin tekrar sonucu da Bethesda
V olarak rapor edilmistir. Calismamizda bes (%71,42)
hastanin sonucu tekrar [iAB'sinde yeniden AUS/FLUS
olarak rapor edilmistir. Hicbir hastanin (%0) sonucu daha
disiik bir grup olarak rapor edilmemistir. 1iAB tekrari
yapllmayan 83 (%92,22) hastamizda ise ameliyat karari
nodulin buyuklugd, stpheli USG bulgulari ve hastanin
kendi istedine dayanilarak verilmistir.

Malign tiroit kanserlerinin en sik gorileni papiller
tiroit karsinom genellikle 40-50 yaslarinda daha siktir
(19). Bizim calismamizda da papiller karsinom tanisi alan
hastalarin yas ortalamasi 49,18+12,90 (18-80) yil olarak
bulundu. Tiroit kanserleri kadinlarda erkeklere gére daha
fazla gorlilmektedir ve bu oran neredeyse 3/1dir (19).
Bazi calismalarda ise yas ilerledikge tiroit nodullerinin
malignansi riskinin arttigini savunulmustur (20). Literatirle
uyumlu olarak calismamizda patoloji sonucu malignansi
clkan hastalarin 10 (%25,64)'u erkek, 29'u (%74,36)
kadin hasta olup kadin erkek orani 3/1 olarak bulunmustur.
Fakat yapilan regresyon analizinde yasla birlikte malignansi
riskinde artis gorilmemistir (p>0,05).

Benign tiroit hastaliklarinda en sk gorilen patoloji
noduler hiperplazi iken en sik gdrilen malign tiroit hastalidi
ise papiller karsinomdur, histolojik olarak en sik follikller
varyant papiller karsinomaya rastlanmaktadir (14,21,22).

Tablo 4. Cerrahi patoloji sonuclari

Postoperatif cerrahi patoloji sonucu

Uygulanan cerrahi girisim (n=90)

Toplam (n=90)

Benign Total tiroidektomi (n=17) (%18,89) | Lobeistmektomi/lobektomi (n=73) (%81,11) | 51 (n=51) (%56,66)
Nodiiler hiperplazi 4 (%4,44) 34 (%37,77) 26 (% 42,22)
Follikiiler adenoma 4 (%4,44) 4 (%4,44)

Hurthle cell adenoma 3 (%3,33) 3 (%3,33)

Kronik lenfositik tiroidit 6 (%6,67) 6 (%6,67)

Malign Total tiroidektomi (n=17) (%18,89) | Lobeistmektomi/lobektomi (n=73) (%81,11) | 39 (n=39) (%43,33)
Papiller tiroit karsinom 12 (%13,33) 21 (%23,34) 33 (%36,67)
Follikdiler tiroit karsinom 1(%1,11) 2 (%2,22) 3 (%3,33)

Hurthle hiicreli karsinom 1(%1,11) 1(%1,11)

Yiksek dereceli B lenfoma 1(%1,11) 1(%1,11)

Kotl diferansiye karsinom 1(%1,11) 1(%1,11)

n: Sayi
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2017'de Bethesda sistemindeki revizyondan sonra papiller
karsinomun histolojik varyantlari ¢esitlendirilmistir (8). Bizim
calismamizda retrospektif olarak 2014-2019 arasi dosyalar
degerlendirmeye alindigi icin histolojik tiplendirme 2009 yili
sistemine gore yapiimistir. Klinigimizde Bethesda Ill tanisi ile
ameliyat edilen hastalarmizin postoperatif histopatolojik
incelemesinde, literatlirle uyumlu olarak en sik benign
lezyon 38 (%42,22) hastada nodiler hiperplazi iken,
en sik rastlanan malign lezyon ise 33 (%36,67) hastada
papiller tiroit karsinom olarak bulundu. Histolojik olarak
papiller karsinom hastalarimizin sekizi (%24,25) papiller
mikrokarsinom, 12'si (%36,36) klasik varyant ve 13'si
(%39,39) ise follikller varyanta sahipti. Bizim calismamizda
da folikiler varyant daha fazla gorilmustir (Sekil 2).

Tablo 5. Tamamlayici tiroidektomi materyallerinin postoperatif
cerrahi patoloji sonuclan

Cerrahi patoloji ‘ (n=19) (%21,11)

Benign (n=14)

Noddler hiperplazi
Kronik lenfositik tiroidit

11 (%57,89)
3 (%15,78)

Malign (n=5)
Papiller karsinom 4 (%75)
Hurthle hiicreli karsinom 1 (%25)

Yapilan bazi calismalarda malignansi riskinin noddl
buyUkligu ile dogru orantili oldugu gdsterilmistir (22,23).
Bizim calismamizda da regresyon analizi ile yaptigimiz
degerlendirmede noddl boyutu 3 cm Uzerinde ise
malignansi riskinin arttigini gézlemledik (p=0,049). Fakat
nodul blyukliginin tek basina malignansi belirteci olarak
gorllmeyecegi de akilda tutulmaldir. Sippel ve ark. (22)
yaptiklari bir calismada tiroitde bulunan nodil sayisinin
dort ve Ustl oldugunda malignansi riskinin arttigini
gostermislerdir. Bizim calismamizda da preoperatif [/AB'si
Bethesda Ill olan hastalarin 17'sine (%18,89) multipl nodl
varligi nedeniyle primer cerrahi olarak total tiroidektomi
uygulanmis ve bu hastalarin 13 (%33,33) tanesinin
patoloji sonucu malign olarak gelmistir. Hastalarin bes
(%12,82) tanesinde bir timor odagi bulunurken, g
(%7,69) tanesinde iki timor odagi, iki (%5,13) tanesinde
Ug timor odag, bir (%2.56) tanesinde dort timdr odagdi
ve bir (%2,56) tanesinde de bes timor odagr bulunmustur
(Tablo 3).

USG tiroit noddillerinde rutin olarak yapilan ve
fizik muayene ile tespit edilemeyen tiroit nodullerini
ve lenf nodlarini saptamada kullanilan bir tetkikdir.
Yapilan bazi calismalarda, tiroit nodulindn USG
Ozelliklerini  degerlendirip maligniteyi tahmin etmek
icin kullanilabilecegi belirtilmistir (24,25). USG'de halo

e SEW isaretinin kaybolmasi, solid ve hipoekoik nodl, heterojen
Tablo 6. Malignite belirleyici faktorler Lojistik Regresyon analizi

Giris metodu p OR %95 GA

Preop nodil boyut (ref: <30 mm) =230 mm 0,049 4,529 1,010 20,313
Nodulnatdrd (ref: kistik) 0,979 -

Solid 0,845 0,799 0,084 7,623
Kistik solid 0,891 0,847 0,079 9,038
Noduldansitesi (ref: izoekoik) 0,900 -
Hipoekoik 0,638 1,356 0,381 4,824
izohipoekoik 0,735 0,767 0,165 3,573
Hiperekoik 0,999 0,000 0,000 -
Heterojenite eko yapisi (ref: homojen) heterojen 0,186 2,453 0,649 9,277
Kalsifikasyon (ref: yok) 0,039 -
Mikrokalsifikasyon 0,027 4,566 1,186 17,577
Makro/Kaba kalsifikasyon 0,370 0,480 0,096 2,393
Periferik kalsifikasyon 0,066 20,713 0,818 524,377
Kenar duzensizligi 0,001 12,624 2,752 57,919
Periferik halo 0,545 1,420 0,456 4,423
IIAB (ref: AUS) FLUS 0,536 0,602 0,121 3,004
Nodl yerlesimi (ref: sag) sol 0,857 0,902 0,294 2,769
Yas (ref: <40 yas) =40 yas 0,492 1,649 0,396 6,871
'Ii/-\B:uince igne aspirasyon biyopsisi, AUS: Onemi belirsiz atipi lezyon, FLUS: Onemi belirsiz folikiiler lezyon, ref: Referans, preop: Preoperatif, OR: Odds orani: GA: Giiven
;realili?elyici faktorler Lojistik Regresyon Analizi ile incelendi
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eko yapisi, irregller kenarlar, mikrokalsifikasyon varligi,
bez disina yayillim ve artmis vaskularizasyon malignansi
sUphesi olusturan bulgulardir (3,26). Ryu ve ark. (14)
yaptiklari calismada hastalarda iki stpheli malign USG
bulgusu oldugunda malignite sansinin %66,7 oraninda
arttigini belirtmislerdir. Yapilan baska bir calismada malign
hastalarin = %31'inde mikrokalsifikasyon gdrultrken,
benign hastalarin da  %11'inde mikrokalsifikasyon
oldugu gosterilmistir (3). Papini ve ark. (26) yaptiklari
calismada kenar duzensizligini ve mikrokalsifikasyon

bulgusunu malignansi ile iliskili bulmuslardir. Bizim
hastalarimizin  31‘inde (%34,44) mikrokalsifikasyon
saptadik. Bu hastalarin  11'inin  (%12.22) patoloji

sonucu benign, 20 (%22,22)'nin sonucu ise malign
olarak gelmistir. Biz de calismamizda primer nodulin
USG bulgularini kaydederek lojistik regresyon analizi
yaptik. USG bulgularindan mikrokalsifikasyon ve kenar
dizensizliginin  malignite ile iliskili oldugunu bulduk
(p<0,005).

Hemitiroidektomi sonrasinda patoloji sonuglari malign
¢ikan hastalarda tamamlayici tiroidektomi endikasyonlari
arasinda hastanin dizenli takibinde yasanacak zorluklar,
reklrrens riskinin  olmasi  veya insidental tUmor
olasih@r sayilabilir (15). Ryu ve ark. (14) AUS nedeniyle
hemitiroidektomi  yapilan  hastalarin ~ %11,7 sinde
tamamlayici tiroidektomi gerektigini belirtmistir. Bizim
calismamizda ise AUS/FLUS nedeniyle lobeistmektomi/
lobektomi yapilan hastalarin 26 (%35,61) tanesinde
postoperatif patoloji sonucu malign olarak gelmistir.
Bu hastalarin  USG, histopatolojik sonuglari ve aile
anamnezleri degerlendirildiginde 19 (%73,07) hastaya
tamamlayic tiroidektomi yapilmis, yedi (%26,93) hasta
klinik takibe alinmistir.  Yapilan c¢esitli calismalarda
tamamlayici tiroidektomi sonrasi kontralateral malignansi
riski %18-48 arasinda bulunmustur (15,27-29). Literattrle
uyumlu olarak calismamizda tamamlayici tiroidektomi
yapilan hastalarin bes tanesinde malignansi saptanmis
olup, kontralateral malignansi riskini %26,32 olarak
bulunmustur.

Yapilan calismalarda [/AB sonucu AUS/FLUS olan tiroit
nodull hastalarina hipoparatiroidizm, vokal kord paralizi,
postoperatif donemde levotiroksin replasman ihtiyaci gibi
komorbidite nedenlerinden dolayr hemitiroidektominin
tercih edilmesi Onerilmektedir (30,31). Diger bir 6neri ise
intraoperatif frozen calisiimasidir, fakat yapilan calismalarda
bunun benign ve malign ayirrm basarisinin %64 oldugu,
%36 hastada hicbir sonu¢ vermedidi, intraoperatif
klinik degerlendirmenin  6nemli oldugu gdsterilmistir
(32). Klinigimizde intraoperatif frozen teknigini rutin
kullanmamakla birlikte intraoperatif olarak diger lobda
sliphelinodilvarliginda frozen géndermekteyiz. Preoperatif
IIAB sonucu Bethesda Il cikan hastalarimizin 73'(ine
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(%81,11) primer cerrahi olarak lobektomi/lobeistmektomi
uyguladik. Total tiroidektomi uyguladigimiz 17 (%18,89)
hastanin cerrahi kararini verirken USG bulgulari ve diger
lobdaki multiple nodul varligi dikkate alindi. Lobektomi/
lobeistmektomi uygulanan hastalarin  26'i  (%35,61)
malign olarak bulunurken, total tiroidektomi hastalarinda
bu oran 13 (%48,15) idi.

Sonug

Tiroit noddllerinde kullanilan Bethesda sisteminin
Il grubu bircok cerrah igin ikilem olusturmaya devam
etmektedir. 1IAB sonucu Bethesda Il cikan hastalarda
hemitiroidektomi ya da total tiroidektomi karari verilirken
hastanin aile anamnezi, USG bulgulari (mikrokalsifikasyon,
kenar duizensizligi, diger lobdaki nodullerin nattird ve sayisi),
hasta ve cerrah tercihinin géz 6ninde bulundurulmasi
gerektigini  dUstinmekteyiz.  AUS/FLUS  hastalarinda
izlenecek algoritmanin olusturulmasi icin daha genis
serilerde yapilan calismalara gerek duyulmaktadir.
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Abstract

Ulkemizde verli sitma bulasinin sona ermis oldugu kabul
edilmektedir ve halen sadece yurtdisi kaynakli sitma olgulari
gorilmektedir. Bu yazida, antimalaryal tedavi baslanmasi sonrasi
akut bobrek hasari gelisen Plasmodium falciparum sitmali bir
olgu irdelenmistir. Ates, Gsiime ve titreme sikayetleri nedeni ile
basvuran 38 yasinda Turk erkek hasta acil serviste degerlendirildi.
Bilinen kronik hastaligi olmayan hastanin mevcut sikayetlerinin
dort glndir devam ettigi ve Gine'den 10 gln 6nce dondugu
ogrenildi. Seyahat 6ykisu ve klinik bulgulari nedeni ile sitma 6n
tanisi ile degerlendirilen Giemsa boyali ince kan yaymalarinda
multipl halka seklinde P falciparum trofozoidleri goralda.
Ayni gece il Saglk Mudirligi'nden saglanan Artemeter +
Lumefantrin Ureticinin 6nerdigi doz pozolojisine gére basland.
Klinik takibin Gglncl glnlnde, klinik, vital ve perferik yayma
bulgularinda dizelme devam ederken, hastanin laboratuvar
tetkiklerinde akut bébrek hasari bulgusu olan kreatinin degerinde
akut bir artis oldugu gorildi. Uygun intravendz hidrasyon ile
hastanin kreatinin degerleri altinci giin normal sinirlara geriledi.
Sitmada akut bébrek hasarinin sadece tedavi oncesinde degil
ayni zamanda hastalarin antimalaryal tedavi aldiklari dénemde
de gelisebilecedi akilda tutularak, tedavi alan hastalarin uygun
hidrasyonu ve ilag kullanildigi dénemde bdbrek fonksiyonlarinin
yakindan takibi de énemlidir.

Anahtar Sozciikler: Plasmodium falciparum, antimalaryal, akut
bobrek hasari

In this article, we present a case of Plasmodium falciparum
malaria in a male patient who developed acute kidney injury
during antimalarial treatment. A 38-years-old Turkish male
patient was admitted to the emergency department with the
complaints of fever and chills. The patient stated that he had
no chronic illness, his complaints had started four days ago, and
he had returned from Guinea 10 days ago. Multiple ring-shaped
P falciparum trophozoites were observed in Giemsa-stained
thin blood smears, which were evaluated with a preliminary
diagnosis of malaria due to travel history and clinical findings.
Artemeter + Lumefantrine supplied by the provincial health
directorate on the same night was administered according to the
manufacturer’s recommended dose posology. On the third day
of clinical follow-up, clinical, vital and peripheric smear findings
continued to improve, while laboratory tests showed an acute
increase in creatinine values, which is a signs of acute kidney
injury. The patient’s creatinine values returned to normal on
the sixth day with appropriate intravenous hydration. Keeping
in mind that acute kidney injury can develop not only prior to
treatment but also during the treatment period when patients
receive antimalarial treatment, therefore, proper hydration and
close monitoring of kidney functions during treatment are also
important.

Keywords: Plasmodium falciparum, antimalarials, acute kidney
injury

Giris

Sitma, plazmodyum (Plasmodium falciparum, P
vivax, P malaria, P ovale ve P knowlesi) cinsi protozoan
parazitlerinin neden oldugu bir hastaliktir ve endemik
bélgelerde disi anofel sivrisinekleri tarafindan bulastirilr.
Bircok gelismekte olan tropikal Ulkede &nemli bir
morbidite ve mortalite nedenidir (1,2). 2017'de,

dinya genelinde 219 milyon sitma olgusunun oldugu,
sitmadan kaynakli yaklasik 435.000 6lUmUn gerceklestigi
ve olgularin %92'sinin  Afrika Ulkelerinden oldugu
bildirilmistir (3). Ulkemizde yerli sitma bulasinin sona
ermis oldugu kabul edilmektedir ve halen sadece yurtdisi
kaynakli sitma olgular gorilmektedir. Turkiye'de, 2017
yilinda 2014 ve 2018 yilinda 193 yurtdisi kaynakl sitma
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olgusu bildirilmistir (4). Akut bobrek hasari, serebral
sitma, siddetli anemi, asidoz, sarilik, akut solunum
sikintisi sendromu, akciger 6demi ve yaygin intravaskdler
koagulasyon gibi hayati tehdit eden ciddi komplikasyonlar
cogunlukla P falciparum’a bagl sitma ile ortaya cikar (5).
P falciparum kaynakli sitma enfeksiyonlari 6zellikle sitma
ile ilk kez karsilasmis bagisik olmayan kisilerde ve hastaligin
endemik oldugu alanlarda, akut bdbrek hasarinin
onemli bir nedeni olarak kabul edilmektedir. Sitmada
akut bobrek hasart gorilme sikhigi %1-4 arasindadir
ancak sitmanin endemik oldugu bodlgeleri ziyaret eden
ve endemik olmayan bolgelerden gelen bagisik olmayan
yetiskinler arasinda %60 kadar yuksek oranlarda olabilir
(2,5,6). Bu yazida, antimalaryal tedavi baslanmasi sonrasi
akut bobrek hasari gelisen P falciparum sitmali bir olgu
irdelenmistir.

Olgu

Ates, Ustime ve titreme sikayetleri nedeni ile basvuran
38 yasinda Tirk erkek hasta acil serviste degerlendirildi.
Bilinen kronik hastaligi olmayan hastanin  mevcut
sikayetlerinin dort glindlr devam ettigi, daha dnce 4,5 ay
is nedeni ile bulundugu Gine'den 10 giin 6nce dondugu
Ogrenildi. Hastanin bilinci aclk, koopere ve oryante
idi. ilk degerlendiriimesinde atesi 38 °C, kan basinci
100/60 mmHg olarak olctldl. Fizik muayenesinde
deride ve skleralarda ikterik gorinim ile karacigerin
kot altindan 2-3 cm ele gelmesi disinda patolojik bulgu
tespit edilmedi. Hastanin laboratuvar tetkiklerinde: Beyaz
kan hicre sayisi: 7,2x103/pL, hemoglobin: 10,9 gr/dL,
trombosit: 19x103/uL, aspartat aminotransferaz: 61 U/L,
alanin aminotransferaz: 44 U/L, direkt bilirubin: 4,2 mg/
dL, total bilirubin: 4,62 mg/dL, kreatinin: 0,95 mg/dL,
kan Ure azotu: 21,5 mg/dL olarak saptandi. Seyahat
OykUsu ve klinik bulgulari nedeni ile sitma 6n tanisi ile
degerlendirilen Giemsa boyali ince kan yaymalarinda
multipl halka seklinde P falciparum trofozoidleri goruldi
(Sekil 1).

Periferik ~ kan  yaymalari  adil laboratuvar
sartlarinda hazirlandigindan, yayma kalitesi dustk
olan preperatlardan parazit yik tayini yapilamadi.
Hiperbilirubinemi (>3 mg/dL) nedeni ile komplikasyonlu
P falciparum sitmasi olarak kabul edilen hastaya
parenteral Artesunat planlandi. Ancak parenteral
ilac formu temin edilemediginden, ayni gece il Sagdlk
MUdUurligi'nden saglanan Artemeter + Lumefantrin
Ureticinin  onerdigi doz pozolojisine gore (tek bir
baslangic dozu olarak dort tablet, sekiz saat sonra
tekrar dort tablet ve sonraki iki glin boyunca sabah ve
aksam dort tablet, toplam 24 tablet) baslandi. Hastanin
klinik takibinin ikinci glininde ates sikayetinin devam
etmesine ragmen, periferik kan yaymalarinda parazit

yukinUn azaldigr gorildi. Hastanin tedavisinin ikinci
glnlU vyapilan kontrol laboratuvar tetkiklerinde total
bilirubinin  onceden direkt bilirubin hakimiyetindeki
yUksekliginin indirekt bilirubin artisina parelel olarak daha
da arttigi tespit edildi. Klinik takibin Gglinct glinlnde,
klinik, vital ve perferik yayma bulgularinda dizelme
devam ederken, hastanin laboratuvar tetkiklerinde
akut bobrek hasari bulgusu olan kreatinin degerinde
akut bir artis oldugu gordlda. Periferik yiklenme
bulgusu olmayan, normotansif olan ve kan elektrolitleri
(sodyum: 142 meEg/L, potasyum: 3,65 mEqg/L, klor:
109 mEqg/L) normal olan hasta akut gelisen bobrek
hasari nedeni ile nefroloji bolimine konsilte edildi
(Sekil 2).

sekil 1. ilk basvuruda degerlendirilen Giemsa boyali ince kan
yaymasi
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Sekil 2. Akut bobrek hasari takibinde izlenen kreatinin degerleri
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ilgili bolim tarafindan Uriner sistem patolojileri
agisindan renal ultrason c¢ekilmesi ve nefrotoksik
ajanlardan kacinilmasi 6nerildi. Renal ultrasonda her
iki bébrek boyutunun normal ve parenkimal ekolarinda
grade 1 artis oldugu, parenkimal kalinlik ve toplayici
sistemin dogal oldugu saptandi. Artemeter + Lumefantrin
icin Onerilen bobrek doz ayarlamasi olmadigindan
normal doz ve sirede uygulanmaya devam edilerek
tedavi suresi tamamlandi. Baslangic tedavisi olarak
intravendz antimalaryal ajan temin edilemediginden,
tedavinin etkinliginin saglanmasi amaci ile Artemeter
+ Lumefantrin tedavisinin tamamlanmasi sonrasi, oral
doksisiklin 2x100 mg bir hafta devam etmesi planlanarak
baslandi.

Uygun intraventz hidrasyon ile hastanin kreatinin
degerleri altinc glin normal sinirlara geriledi. Ayrica
hastanin basvurdugu donemdeki tam kan parametleri
ile kolestatik hepatit ile ilgili serum aminotransferaz
ve bilirubin dlzeyleri de birinci hafta sonunda normal
laboratuvar deger araliklarina geldi. Hastanin klinik,
laboratuvar ve periferik yayma bulgularinda tam diizelme
olmasi Uzerine yatisinin dokuzuncu glninde taburcu
edildi (Tablo 1).

Tartisma

Aciklanamayan atesi olan ve son birkag¢ yil icinde
endemik bir boélgeden ddnen hastalar arasinda,
sitma ayirict tanida yer almalidir. Bu tlr olgularin
degerlendirilmesi  her zaman kapsamli bir seyahat
Oyklsl almayr icermelidir. Sitmanin taninamamasi ve
sitma tedavisindeki gecikmeler morbidite ve mortaliteyi
arttinr (7). P falciparum sitmasinin klinik seyri, agir
sitmanin ylUksek mortalite oranina katkida bulunan
akut bobrek hasari ile komplike olabilir (8). Serum
kreatinin dizeyinin 48 saat icinde =0,3 mg/dL artis,
serum kreatinin dlzeyinin yedi gln i¢inde bilinen veya

tahmin edilen bazal dedere gore =1,5 kat artisi veya son
alti saat icin idrar voliminin <0.5 mL/kg/saat olmasi
akut boébrek hasari olarak tanimlanir (9). Akut bébrek
hasarinin sitmada patogenezi hala acik¢a anlasiimamistir.
Enfekte eritrositlerin  sekestrasyonu, immdan aracili
glomeruler hasar ve hiicre disi sivi kaybi nedeniyle renal
mikrosirkilasyonun tikanmasi, Onerilen hipotezlerden
bazilaridir (8,10). Sitmada bdbrek histopatolojik ana
bulgu akut tlbuler nekrozdur ve daha az siklikla sitmaya
bagl akut bdbrek hasarinda hemodinamik faktorlerin
anahtar rol oynadigini dusindUren interstisyel nefrit
ve glomerllonefrittir (11). Hastamizda gelisen akut
bébrek hasarina, antimalaryal tedaviye baglanmasi
ile birlikte enfekte eritrositlerin hizli yikimmin neden
oldugu dusunuldl. Bobrek hasarinin  laboratuvar
bulgularindan 6nce karacigerde boyutlarinda byime,
karaciger fonksiyon testleri ve direkt bilirubin yiksekligi
ile karakterize malaryaya bagl kolestatik hepatit
bulgulari varken, antimalaryal tedavi baslanmasi sonrasi
muhtemelen eritrosit yikimina bagl gelisen indirekt
hiperbilirubin yuksekliginin ortaya c¢ikmasi bu durumu
desteklemektedir.

Sitmada akut bobrek hasarinin  sadece tedavi
oncesinde degil ayni zamanda hastalarin antimalaryal
tedavi aldiklari doénemde de gelisebilecedi akilda
tutularak tedavi alan hastalarin uygun hidrasyonu ve ilag
kullanildigi donemde bdbrek fonksiyonlarinin yakindan
takibi de 6nemlidir.
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Tablo 1. Hastanin giinliik laboratuvar parametreleri

cin | WBC Hb PLT AST ALT D. bil T. bil Cr BUN
(103 /uL) (gr/dL) (103/uL) | (UL) (UIL) (mg/dL) | (mg/dL) (mg/dL) (mg/dL)

1. 7,2 10,9 19 61 44 4.2 46 0,95 21,5
2. 5,4 9,8 35 99 58 35 7 0,78 15,9
3. 8,3 10,2 51 135 99 2,6 3,2 2,46 36,5
4. 7,7 9,6 79 54 100 1,4 1,8 2,44 35,0
5. 9,4 9,2 113 123 120 1,05 1,1 1,6 25,6
6. 10,1 8 124 65 99 0,64 0,9 1,15 15,7
7. 9,2 8,1 168 50 84 0,68 0,8 0,98 9,5

8. 7,7 9 377 26 45 0,62 1,1 0,78 7.3

WBC: Beyaz kan hucresi, Hb: Hemoglobin, AST: Aspartat aminotransferaz, ALT: Alanin aminotransferaz, D. bil: Direkt bilurubin, T. bil: Total bilurubin, Cr: Kreatinin, BUN:
Kan Ure azotu, PLT: Platelet
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A Child with Celiac Artery Compression Syndrome
Diagnosed on the Basis of a Careful Physical

Examination

Dikkatli Fizik Inceleme ile Colyak Arter Kompresyon Sendromu Tanisi Konulan

Cocuk Olgu
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Abstract

0z

Celiac artery compression syndrome is a clinical condition caused
by compression of the celiac axis by the surrounding tissues.
Patients are predominantly asymptomatic. In symptomatic
patients, symptoms, such as epigastric murmur that increases by
expiration especially after meals due to decreasing blood flow
to the gastrointestinal tract organs because of the compression
to the proximal celiac artery, nausea, vomiting, and weight
loss, are frequently observed. In this article, we report a case
of asymptomatic Celiac artery compression syndrome that
was diagnosed through a suspicious physical examination in a
14-year-old male patient admitted to the pediatric rheumatology
outpatient clinic due to bilateral knee pain. This article aims to
emphasize the importance of detailed physical examination and
the differential diagnosis of celiac artery compression syndrome
especially in patients with abdominal discomfort and abdominal
pain.

Keywords: Celiac artery compression syndrome, median arcuate
ligament syndrome, stenosis

Colyak arter kompresyon sendromu c¢olyak artere cevre
dokularin basisi sonucu olusan klinik bir durumdur. Hastalar
genellikle asemptomatiktir. Semptomatik hastalarda Colyak arter
proksimaline basi sonucu gastrointestinal sistem organlarina az
kan akimi gitmesine bagl olarak 6zellikle yemeklerden sonra
ekspiryumiile artan epigastrik Gftrim, bulanti, kusma ve zayiflama
gibi semptomlar 6ne ¢ikar. Bu yazida bilateral diz agrisi nedeniyle
cocuk romatoloji poliklinigine basvuran 14 yasinda erkek hastada
rutin fizik muayene sirasinda stiphe duyulmasi sonucu saptanan
asemptomatik bir Colyak arter kompresyon sendromu olgusu
sunulmustur. Bu yazidaki amacimiz 6zellikle abdominal rahatsizlik
hissi, karin agrisi gibi semptomlari olan hastalarda Colyak
kompresyon sendromunun da ayirici tanida distnilimesinin ve
dikkatli fizik incelemenin énemini vurgulamaktir.

Anahtar Soézciikler: Colyak arter kompresyon sendromu,
medyan arkuat ligaman sendromu, stenozis

Introduction

Celiac artery compression syndrome is a clinical
condition caused by compression of the celiac artery by
the surrounding tissues (1). Various hypotheses have
been proposed for the etiology of this disease; the first
of these is abnormal location of the proximal celiac
trunk resultsing in compression by the normally located

median arcuate ligament (MAL); according to the other
hypothesis, abnormally longer MAL compresses proximal
part of the celiac artery (2). In addition, compression of the
surrounding tissues, such as periaortic ganglionic tissue,
fibrous band or stenosis caused by atherosclerotic plaques
in elderly patients is also suspected in the etiology (1).
Patients are predominantly asymptomatic. In symptomatic
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patients, symptoms, such as epigastric murmur increasing
by expiration especially after meals due to decreasing
blood flow to the gastrointestinal tract because of
the compression of the proximal celiac artery, nausea,
vomiting, and weight loss are frequently observed (3,4).

Abdominal computed tomographic angiography (CTA)
and conventional angiography are useful for monitoring
compression-induced stenosis of the proximal celiac trunk
due to fibrous bands and arterial dilatation and collateral
formation distal to this stenotic region (5). In symptomatic
patients, postoperative results of surgical treatment by
cutting and releasing the MAL are promising (5).

In this article, we present a case of asymptomatic celiac
artery compression syndrome diagnosed on the basis of
a thorough physical examination in a 14-year-old male
patient who was admitted to the pediatric rheumatology
outpatient clinic due to bilateral knee pain.

Case

A 14-year-old, 168 cm tall, weighing 49 kilograms
male was admitted to our hospital with a five-year history
of bilateral knee joint pain that increased with activity
and decreased with analgesic use and rest. He denied a
history of swelling, redness and increased temperature in
the knee joints accompanying the pain. He complained of
pain occasionally radiating to the entire leg, however, he
did not report any complaints indicating other systems.
There was no history of any diagnosis of a disease that
could require regular medication, hospitalization or
previous surgery. There was no family history of rheumatic
diseases. The patient was referred to our outpatient clinic
with a preliminary diagnosis of rheumatic disease. His
vital signs and blood pressure in both arms were normal;
however, physical examination revealed oropharyngeal
hyperemia and postnasal seropurulant drainage. On
cardiac examination, a grade 1-6 continuous murmur was
auscultated in the apex. There was tenderness over the
bilateral tuberosity on pressure. Laboratory tests were
as follows: WBC: 5.3 K/ulL, ANS: 2.87 K/uL, PIt: 340 K
uL, sedimentation: 37 mm/h, C-reactive protein: 13.2
(0-8) mg/L, ASO: 143 IU/mL, Brucella serology was
negative, other biochemical tests and complete urine
analysis were normal and throat culture revealed normal
flora. Knee radiograph was compatible with bilateral
Osgood-Schlatter disease. Echocardiography was normal.
Subcostal examination with pulse-wave Doppler revealed
significantly increased flow velocity in the celiac trunk, and
two-dimensional examination with color Doppler showed
increased gradient in the celiac artery (Figure 1). During
the repetition of the auscultation for further examination
of the murmur, it was found that the murmur was present
in the epigastric area. CTA was performed to visualize the
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aorta and its branches. CTA scan showed compression of
the celiac artery by the MAL at a rate of 50% and stenosis
and post stenotic dilatation at that site (Figure 2). No
angiographic abnormalities were observed in the aorta and
other branches. Based on the asthenic body type of the
patient and the CTA findings, the patient was diagnosed
with celiac artery compression syndrome. Regular follow-
up was recommended as he was asymptomatic for the
syndrome. Knee pain, which was the reason for admission
to the outpatient clinic, was consistent with bilateral
Osgood-Schlatter disease.

Discussion

Celiac artery compression syndrome is also known
as MAL syndrome (MALS) or as Dunbar syndrome. The
syndrome was firstly described in 1963 by Harjola (6) in
a patient with mesenteric ischemia caused by external
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Figure 1. Increased gradient on the celiac artery in color doppler
measurements

Figure 2. Contrast-enhanced abdominal CT (A) and CT-
angiography images show stenosis (red arrow) and post-stenotic
dilatation (yellow arrow) immediately after the origin of the
celiac artery (B)

CT: Computed tomography
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compression of the celiac artery. Dunbar et al. (7)
performed surgical release of the MALs in 15 patients with
celiac artery compression syndrome in 1965. Due to the
closer anatomical location of the MAL to the celiac artery
in females, the syndrome is more frequent than in males.
Anatomical variations are important in etiological aspects
(8). The symptoms are on the occasion of a decrease in
blood flow due to compression of the celiac artery at
the aortic outlet by the MAL. Two theories have been
proposed to explain symptoms in MALS. The first theory
suggests mesenteric ischemia development by decreased
blood flow because of the compression. The second claims
that the syndrome develops by neurogenic stimulation
because of a celiac ganglion or plexus compression that
may result in irritation of sympathetic pain fibers (9). In
symptomatic cases, postprandial abdominal pain, weight
loss, nausea, vomiting, diarrhea, loss of appetite and
abdominal discomfort are frequently seen. Especially
during expiration, due to the pressure of the ligament
resulting from the movement of the diaphragm to the
cranial region, celiac pressure increases further and the
symptoms become more prominent.

However, some patients are asymptomatic despite
severe stenosis of the celiac artery. It is known that the
incidence of isolated celiac artery stenosis in asymptomatic
individuals is between 2.3% and 7.2%. In autopsy series,
this rate increases by up to 24% (10). Although celiac
artery stenosis is so frequent, the fact that the majority of
cases do not develop celiac artery compression syndrome
can be explained by that the stenosis of the celiac artery
is minimal, tolerable, or shows normal flow patterns due
to collaterals from the superior mesenteric artery (SMA)
to the celiac artery or its branches. The most common
collateralization is from the gastroduodenal artery (11).
The main complaint of our patient was leg pain which did
not have any diagnostic value for celiac artery compression
syndrome, yet the murmur in the epigastric region during
the physical examination suggested a clinical suspicion of
this syndrome.

Methods such as Doppler ultrasound (DUS), spiral
CTA, selective conventional angiography, and magnetic
resonance angiography can be applied for the diagnosis of
celiac artery compression syndrome in order to visualize
the compression of the celiac artery (12,13). Although the
gold standard diagnostic method is selective conventional
angiography, CTA is more in use because its non-invasive
nature (12). Stenosis can be monitored by CTA, especially
in sections in the lateral position (11,14,15). Thus, our
case was diagnosed by CTA after the epigastric murmur
was auscultated on physical examination. Follow-up
was chosen as he was asymptomatic and was detected
through a detailed physical examination.
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The aim of treatment in patients with celiac artery
compression syndrome is to normalize celiac artery blood
flow to eliminate symptoms. This aim can be achieved
by cutting the MAL via open or laparoscopic surgical
techniques, and the surgical procedure is reported to be
successful in many published cases and case series.

In conclusion, in spite of our patient had no symptoms,
during the careful physical examination of the patients
with various complaints related to the abdominal region, it
is likely to be diagnosed by auscultation of murmur in the
epigastric region and thus the help of advanced imaging
techniques. The aim of this article was to emphasize
the importance of detailed physical examination and
the differential diagnosis of celiac artery compression
syndrome especially in patients with abdominal discomfort
and abdominal pain. We consider that our case isimportant
as limited cases of the pediatric celiac artery compression
syndrome have been reported in the literature.
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