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AMAC VE KAPSAM

Turk Osteoporoz Dergisi, Turkiye Osteoporoz Dernegi'nin sireli yayin organi
olup, osteoporoz ve metabolik kemik hastaliklari icerikli, yayin dili Turkce ve
ingilizce olan, bagimsiz ve ényargisiz hakemlik (peer-review) ilkelerine dayanan
uluslararasi, periyodik bir dergidir. Tirk Osteoporoz Dergisi, Nisan, Agustos ve
Aralik aylarinda olmak Uzere yilda 3 sayi ¢ikar.

Turk Osteoporoz Degisi'nin hedefi uluslararasi duzeyde nitelikli, strekli ve
osteoporoz konusunda 6zgln bir periyodik olarak klinik ve bilimsel agidan en
Ust diizeyde orijinal arastirmalari yayinlamaktir. Bununla birlikte egitim ile ilgili
temel yenilikleri kapsayan derlemeler, editoryel kisa yazilar, olgu sunumlari,
orijinal gorlntuler ve genis fiziksel tip, romatoloji, rehabilitasyon ve jinekoloji
kesimlerinin konular hakkindaki deneyimlerini ve elestirilerini iceren mektuplar
ve sosyal konulu yazilar yayinlamaktir.

Osteoporoz ve kemik hastaliklarina ilgi duyan birinci basamak tip hizmeti
veren pratisyen hekim, i¢ hastaliklari, jinekoloji, romatoloji ve fiziksel tip ve
rehabilitasyon uzmanlarinin “bilmesi gerekli olanlar” iyice saptayarak; bunlari
Turk Osteoporoz Dergisi'nde bulmalari icin gerekli diizenlemeler yapilacaktir.

Tiurk Osteoporoz Dergisi, Emerging Sources Citation Index (ESCI), DOAJ,
EBSCO Database, Gale/Cengage Learning, CINAHL, CABI, Index
Copernicus, Embase, Scopus, ProQuest, J-Gate, IdealOnline, TUBITAK/
ULAKBIM, Hinari, GOALI, ARDI, OARE, AGORA, Tiirk Medline, Tirkiye
Atf Dizini tarafindan indekslenmektedir.

Acik Erisim Politikasi

Derginin agik erisim politikasi ‘Budapest Open Access Initiative(BOAI) kurallari
esas alinarak uygulanmaktadir.

Acik Erisim, “[hakem degderlendirmesinden gegmis bilimsel literattiriin], internet
araciligiyla; finansal, yasal ve teknik engeller olmaksizin, serbestce erisilebilir,
okunabilir, indirilebilir, kopyalanabilir, dagrtilabilir, basilabilir, taranabilir, tam
metinlere baglanti verilebilir, dizinlenebilir, yazilima veri olarak aktarilabilir ve her
tarli yasal amacg icin kullanilabilir olmasi“dir. Cogaltma ve dagitim Uzerindeki
tek kisitlama yetkisi ve bu alandaki tek telif hakki roli; kendi calismalarinin
bUtlinligu Gzerinde kontrol sahibi olabilmeleri, gerektigi gibi taninmalarinin ve
alintilanmalarinin saglanmasi icin, yazarlara verilmelidir.

Abone islemleri
Turk Osteoporoz Dergisi, Ulkemizde gérev yapan fiziksel tip ve rehabilitasyon
uzmanlarina, akademisyenlerine ve osteoporoz’a ilgi duyan diger tim tip
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branslarina mensup uzmanlara Ucretsiz olarak dagitimaktadir. Derginin tim
sayllarina Ucretsiz olarak www.turkosteoporozdergisi.org adresinden tam
metin ulasilabilir. Dergiye abone olmak isteyen kisiler Turkiye Osteoporoz
Dernegi'ne basvurmalidir.

Adres: Atakdy 4. Kisim O/121 Bloklari Kat: 3 Daire: 6 Bakirkéy-Istanbul, Tiirkiye
Tel.: +90 212 560 40 69 / +90 232 412 39 51

Faks: +90 212 560 40 79

Web Sayfasi: www.turkosteoporozdergisi.org
E-posta: yesim kirazli@ege.edu.tr

izinler

Baski izinleri icin bagvurular Editor ofisine yapilmalidir.

Editor: Prof. Dr. Yesim Kirazli

Adres: Atakdy 4. Kisim 0/121 Bloklari Kat: 3 Daire: 6 Bakirkéy-Istanbul, Tiirkiye
Tel.: +90 212 560 40 69 / +90 232 412 39 51

Faks: +90 212 560 40 79

Web Sayfasi: www.turkosteoporozdergisi.org

E-posta: yesim.kirazli@ege.edu.tr

Yazarlara Bilgi
Yazarlara Bilgi dergi sayfalarinda ve www.turkosteoporozdergisi.org web
sayfasinda yayinlanmaktadir.

Materyal Sorumluluk Reddi

Turk Osteoporoz Dergisi yayinlanan tiim yazilarda gorUs ve raporlar yazar(lar)in
gorusidur ve Editor, Editoryel kurul ya da yayincinin gorlsu degildir; Editor,
Editoryel kurul ve yayinc bu yazilar icin herhangi bir sorumluluk kabul
etmemektedir.

Reklam

Reklam ile ilgili basvurular Yayinevi'ne yapiimalidir.

Yayinevi: Galenos Yayinevi

Adres: Molla Giirani Mah. Kacamak Sk. No: 21/1 34093 istanbul, Ttrkiye
Tel.: +90 212 621 99 25

Faks: +90 212 621 99 27

Web Sayfasi: www.galenos.com.tr

E-posta: info@galenos.com.tr
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AIMS AND SCOPE

Turkish Journal Of Osteoporosis is the regular publishing organ of the Turkish
Osteoporosis Society. This periodical journal covers osteoporosis and metabolic
bone diseases subjects. It is a periodic international journal, published in
Turkish and English languages and is independent, being based on peer-
review principles. The journal is published 3 times per year (April, August and
December).

The aim of the journal “Turkish Journal Of Osteoporosis” is to continuously
publish original research papers of the highest scientific and clinical values
specifically on osteoporosis, on an international level. Additionally, reviews on
basic developments in education, editorial short notes, case reports, original
views, letters from the fields of physical medicine, rheumatology, rehabilitation,
gynaecology containing experiences and comments as well as social subjects
are published.

Thing that must be known’ subjects for general practitioners giving first
line medical service who are interested in osteoporosis and metabolic bone
diseases, specialists in internal medicine, gynecology, rheumatology and
physiotherapy will be determined It will then be possible to make the necessary
adjustments to the journal “Turkish Journal Of Osteoporosis” according to
their needs.

Turkish Journal Of Osteoporosis is indexed by the Emerging Sources
Citation Index (ESCI), DOAJ, EBSCO Database, Gale/Cengage Learning,
CINAHL, CABI, Index Copernicus, Embase, Scopus, ProQuest, J-Gate,
IdealOnline, TUBITAK/ULAKBIM, Hinari, GOALI, ARDI, OARE, AGORA,
Turkish Medline, Turkish Citation Index.

Open Access Policy

This journal provides immediate open access to its content on the principle
that making research freely available to the public supports a greater global
exchange of knowledge.

Open Access Policy is based on rules of Budapest Open Access Initiative(BOAI).
http://www.budapestopenaccessinitiative.org By “open access” to [peer-
reviewed research literature], we mean its free availability on the public
internet, permitting any users to read, download, copy, distribute, print,
search, or link to the full texts of these articles, crawl them for indexing,
pass them as data to software, or use them for any other lawful purpose,
without financial, legal, or technical barriers other than those inseparable from
gaining access to the internet itself. The only constraint on reproduction and
distribution, and the only role for copyright in this domain, should be to give
authors control over the integrity of their work and the right to be properly
acknowledged and cited.

Subscription Issues

Turkish Journal Of Osteoporosis is sent free to physiotherapy specialists,
academicians in our country as well as other specialists in all branches of
medicine interested in osteoporosis. All published volumes can be reached full
text without fee through the web site www.turkosteoporozdergisi.org. Those
who wish to subscribe to the journal should apply to the Turkish Osteoporosis
Association.

Address: Atakéy 4. Kisim O/121 Bloklari Kat: 3 Daire: 6 Bakirkdy-istanbul,
Turkey

Phone: +90 212 560 40 69 / +90 232 412 39 51

Fax: +90 212 560 40 79

Web Page: www.turkosteoporozdergisi.org

E-mail: yesim.kirazli@ege.edu.tr

Permissions

Applications for permission to publish should be made through the editorial
office.

Editor: Prof. Dr. Yesim Kirazli

Address: Atakdy 4. Kissm O/121 Bloklari Kat: 3 Daire: 6 Bakirkéy-istanbul,
Turkey

Phone: +90 212 560 40 69 / +90 232 412 39 51

Fax: +90 212 560 40 79

Web Page: www.turkosteoporozdergisi.org

E-mail: yesim.kirazli@ege.edu.tr

Instructions for Authors
Instructions for authors are published in the journal and on the web pages
www.turkosteoporozdergisi.org

Denial of Responsibility

The author/s is responsible for all opinions in all articles published in the
Journal From the Osteoporosis World. They are not the opinions of the editor,
editorial board or the publisher. The editor, editorial board and publisher do
not accept any responsibility for the articles.

Advertisement

Applications concerning advertisement should be addressed to the publisher.
Publisher: Galenos Yayinevi Ltd. Tic. Sti

Address: Molla Girani Mah. Kacamak Sk. No: 21/1 34093 istanbul, Turkey
Phone: +90 212 621 99 25

Fax: +90 212 621 99 27
Web Page: www.galenos.com.tr
E-mail: info@galenos.com.tr
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YAZARLARA BILGi

Tlrk Osteporoz Dergisi, Tlrkiye Osteoporoz Dernegi'nin resmi yayin organidir.

Dergi, osteoporoz, metabolik kemik hastaliklari ve rehabilitasyon alanlariniilgilendiren tiim konulardaki
yazilari yayinlar. Dergide orijinal makalelerin disinda derleme yazilar, orijinal olgu sunumlari, editore
mektuplar, bilimsel mektuplar, egitim yazilari, yeni literatir ozetleri ve gelecek kongre/toplanti
duyurulari da yayinlanir.

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

Yazilarda Tiirk Dil Kurumu'nun Tiirkce S6zliigii ve Yazim Kilavuzu temel alinmalidir. ingilizce yazilan
yazilar ¢zellikle desteklenmektedir.

Makaleletin formati “Uniform reqiuirements for Manuscripts Submitted to Biomedical Journals’
(http.//www.icmje.org) kurallarina gére diizenlenmelidir.

Editor tarafindan, etik kurul onayr alinmasi zorunlulugu olan klinik arastirmalarda onay belgesi talep
edilecektir. insan (zerinde yapilan deneysel arastirmalarin bildirildigi yazilarin metnin  icerisinde,
yazarlarin bu arastirmanin proseduriniin sorumlu olan etik kurulun insan Uzerine deney yapiima
etik standartlarina (kurumsal ve ulusal) ve 2013 yilinda revize edilen1964 Helsinki Deklarasyonuna
uyuldugunu ve hastalarin onaylarinin alindigini belirtimelidir. Hayvan Uzerinde yapilan deneysel
arastirmalarda, yazarlar yapilan prosedurlerin hayvanlar haklarina uygun oldugunu belirtilip (Guide
for the care and use of laboratory animals. www.nap.edu/catalog/5140html) ayrica etik kurulu
onay'ni alinmalidir.

Yazilarin iceriginden ve kaynaklarin dogrulugundan yazarlar sorumludur.

Yazarlar, gonderdikleri calismanin baska bir dergide yayinlanmadigi ve/veya yayinlanmak Uzere
incelemede olmadigi konusunda garanti vermelidir. Daha énceki bilimsel toplantilarda 200 kelimeyi
gegmeyen 6zet sunumlarinin yayinlari, durumu belirtiimek kosulu ile kabul edilebilir.

TUm yazarlarin cikar ¢atisma olmadigini, bilimsel katki ve sorumluluklarini bildiren toplu imza ile
yayina katilmalidir.

TUm yazlar, editor ve ilgili editor yardimailar ile en az ¢ danisman hakem tarafindan incelenir.
Yazarlar, yayina kabul edilen yazilarda, metinde temel degisiklik yapmamak kaydi ile editor ve
yardimailarinin diizeltme yapmalarini kabul etmis olmalidirlar.

Genel Kurallar

Yazilar sadece “online” olarak kabul edilmektedir. Yazarlarin makale génderebilmesi icin Journal
Agent web sayfasina (www.journalagent.com/osteoporoz) kayit olup sifre almalari gereklidir. Bu
sistem on-line yazi génderilmesine ve degerlendiriimesine olanak tanimaktadir. Makale génderimi
yapilirken sorumlu yazarin ORCID (Open Researcher ve Contributor ID) numarasi belirtiimelidir. http://
orcid.org adresinden Ucretsiz olarak kayit olusturabilir.

Bu sistem ile toplanan makaleler ICMJE-www.icmje.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.

Yazinin tiimiinin 5000 kelimeden az oimasi gerekmektedir. ilk sayfa haric tim yazilarin sag st
koselerinde sayfa numaralari 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 tim yayin trleri icin
gecerlidir.

Orijinal Makaleler

1) Baslk Sayfasi (Sayfa 1)

Yazi basliginin, yazar(lar)in bilgilerinin, anahtar kelimelerin ve kisa basliklarin yer aldigi ilk sayfadir.
Tiirkce yazilarda, yazinin ingilizce basligi da mutlaka yer almalidir; yabanc dildeki yayinlarda ise
yazinin Tiirkce basligi da bulunmalidir. Tirkce ve ingilizce anahtar sozciikler ve kisa basiik da baslk
sayfasinda yer almalidir.

Yazarlarin isimleri, hangi kurumda calistiklari ve acik adresleri belirtilmelidir. Yazismalarin yapilacagi
yazarin adresi de ayrica acgik olarak belirtiimelidir. Yazarlarla iletisimde 6ncelikle e-posta adresi
kullanilacagindan, yazismalarin yapilacagi yazara ait e-posta adresi belirtilmelidir. Buna ek olarak
telefon ve faks numaralari da bildirilmelidir.

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

Yine bu sayfada, dergiye gonderilen yazi ile ilgili herhangi bir kurulusun destegi saglanmissa
belirtimelidir.

2) Ozet (Sayfa 2)

ikinci sayfada yazinin Tiirkce ve ingilizce dzetleri (her biri icin en fazla 200 sézcik) ile anahtar
sozclkler belirtiimelidir.

Ozet bolumu; Amag, Gereg ve Yontem, Bulgular, Sonug seklinde alt basliklarla diizenlenir. Derleme,
vaka takdimi ve egitim yazilarinda 6zet bolumu alt basliklara ayrilmaz. Bunlarda ézet bolimii, 200
kelimeyi gegmeyecek sekilde amaclar, bulgular ve sonuc climlelerini icermelidir.

Ozet bolimiinde kaynaklar gésterilmemelidir. Ozet bélimiinde kisaltmalardan mimkiin oldugunca
kaginilmalidir. Yapilacak kisaltmalar metindekilerden bagimsiz olarak ele alinmalidir.

3) Metin (Ozetin uzunluguna gore Sayfa 3 veya 4’den baslayarak)

Genel Kurallar bolimine uyunuz.

Metinde ana basliklar sunlardir: Giris, Gereg ve Yontem, Bulgular, Tartisma.

Giris bolimu calismanin mantigi ve konunun gegmisi ile ilgili bilgiler icermelidir. Calismanin sonuglari
giris bollimiinde tartisiimamalidir.

Gereg ve yoéntem bollimi calismanin tekrar edilebilmesi icin yeterli ayrintilar icermelidir. Kullanilan
istatistik yontemler acik olarak belirtilmelidir.

Bulgular bélimi de calismanin tekrar edilebilmesine yetecek ayrintilari icermelidir.
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Tartisma boliminde, elde edilen bulgularin dogru ve ayrintili bir yorumu verilmelidir. Bu bélimde
kullanilacak literattir(in, yazarlarin bulgulari ile direkt iligkili olmasina dikkat edilmelidir.

Tesekkir mimkiin oldugunca kisa tutulmalidir. Calisma icin bir destek verilmisse bu bélimde séz
edilmelidir.

Calismanin kisithliklart baghgr altinda calisma strecinde yapilamayanlar ile sinirlari ifade edilmeli ve
gelecek calismalara iliskin 6neriler sunulmalidir.

Sonug bashgr altinda calismadan elde edilen sonug vurgulanmalidir.

Metinde fazla kisaltma kullanmaktan kaginilmalidir. Tim kisaltilacak terimler metinde ilk gegtigi yerde
parantez icinde belirtimelidir. Ozette ve metinde yapilan kisaltmalar birbirinden bagimsiz olarak ele
alinmalidir. Ozet bélimiinde kisaltmasi yapilan kelimeler, metinde ilk gectidi yerde tekrar uzun sekilleri
ile yazilip kisaltiimalidirlar.

4) Kaynaklar

Kaynaklarin gercekliginden yazarlar sorumludur.

Kaynaklar metinde gecis sirasina gére numaralandiriimalidir. Kullanilan kaynaklar metinde parantez
icinde belirtimelidir.

Kisisel gortismeler, yayinlanmamis veriler ve heniiz yayinlanmamis calismalar bu bélimde degil, metin
icinde su sekilde verilmelidir: (isim(ler), yayinlanmamis veri, 19..).

Kaynaklar listesi makale metninin sonunda ayri bir sayfaya yazilmalidir. Altidan fazla yazarin yer
aldigi kaynaklarda 6. isimden sonraki yazarlar icin “et al” (“ve ark”) kisaltmasi kullaniimalidir. Dergi
isimlerinin kisaltmalari Index Medicus'taki stile uygun olarak yapilir. Tim referanslar Vancouver
sistemine gore asagidaki sekilde yazilmalidir.

a) Standart makale:

Intiso D, Santilli V, Grasso MG, Rossi R, Caruso |. Rehabilitation of walking with electromyographic
biofeedback in foot-drop after stroke. Stroke 1994,25:1189-92.

b) Kitap:

Getzen TE. Health economics: fundamentals of funds. New York: John Wiley & Sons; 1997.

¢) Kitap Bolim:

Porter RJ, Meldrum BS. Antiepileptic drugs. In: Katzung BG, editor. Basic and clinical pharmacology.
6th ed. Norwalk, CN: Appleton and Lange; 1995. p. 361-80.

Birden fazla editor varsa: editors.

d) Toplantida sunulan makale:

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

e) 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

Tim tablolar, grafikler veya sekiller ayri bir kagida basiimalidir. Her birine metinde gecis sirasina
gére numara verilmeli ve kisa birer baslik yazilmalidir. Kullanilan kisaltmalar alt kisimda mutlaka
aciklanmalidir. Ozellikle tablolar metni agiklayici ve kolay anlasilir hale getirme amaci ile hazirlanmali
ve metnin tekrari olmamalidir. Baska bir yayindan alinti yapiliyorsa yazili baski izni birlikte
yollanmalidir. Fotograflar parlak kagida basiimalidir. Cizimler profesyonellerce yapilmali ve gri renkler
kullaniimamalidir.

Ozel Béliimler
1) Derlemeler:

Derginin ilgi alanina giren tim derlemeler editérlerce degerlendirilir; editrler ayrica konusunda
uzman ve deneyimli otoritelerden dergi icin derleme talebinde bulunabilir.

2) Olgu Sunumlari:

Nadir goriilen ve 6nemli klinik deneyimler sunulmalidir. Giris, olgu ve tartisma bélumlerini icerir.

3) Editére Mektuplar:

Bu dergide yayinlanmis makaleler hakkinda yapilan degerlendirme yazilandir. Editér génderilmis
mektuplara yanit isteyebilir. Metnin bélimleri yoktur.

4) Bilimsel Mektuplar:

Bu yazilar orijinal arastirma yapisinda olmayan bilimsel ilgi uyandirabilen yeni fikir, bulus ve verilerin
sunuldugu on bildirilerdir. Bu konuyla ilgili gelecekteki yayinlara merak uyandirmayr amaclar. Metnin
bélumleri yoktur.

5) Egitim Yazilari:

Bu kategoride otdrler osteoporoz, metabolik kemik hastaliklari ve rehabilitasyon konularindaki glincel
bilgileri ozetlerler.

Yazisma
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Adres:
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Editorden / Editorial

Sevgili Meslektaslarimiz,

Tirkiye Osteoporoz Dernedi tarafindan ana temasi “OSTEOAKADEMI 2022 Sorularinizi Yanitliyor” olan OSTEOAKADEMI 2022 Sempozyumu
13-15 Mayis 2022 tarihlerinde llica Otel Cesme, izmir'de gerceklesmistir. Koronavirls hastalig-2019 (COVID-19) pandemisi nedeniyle bu siirecte
online olarak gerceklestirilmis dernedimiz aktivitelerinden sonra fiziki katilimla meslektaslarimizla birlikte olmanin mutlulugunu yasadik. iki kurs, iki
uydu ile bilimsel konferans ve panellerle organize edilmis olan bu sempozyumda osteoporoz, osteoartrit ve kas iskelet sistemi agrilari konularindaki
bilgilerimiz glncellenmistir. Bilimsel program degerli meslektaslarimizin katilim ve katkilari ile zenginlesmistir.

Ayrica Ulkemizi ve tiim diinyayi etkisi altina alan COVID-19 pandemisi nedeniyle Osteoporoz, Osteoartrit ve Kas iskelet Sistemi Hastaliklari Diinya
Kongresi (WCO-IOF-ESCEO) Berlin 2022 timuyle online kongreye donusturilerek, 24-26 Mart 2022 tarihlerinde gergeklestiriimistir. Bu kongrede
Turkiye Osteoporoz Dernedi aktiviteleri Ulusal Dernekler Kéylinde poster sunumu olarak yerini almistir. Ayni zamanda derneg@imiz adina “COVID-19
ve Kas-iskelet Sistemi” baslikli bir sempozyum diizenlenmis olup, konuyla ilgili tic konferans sunumu yapilmistir.

Pandemi sirasinda bile degerli meslektaslarimizin akademik calismalari devam ederek, bu calismalarin meyvesi olan arastirma makalesi ve olgu
sunumlari yayinlanmak Uzere Emerging Sources Citation Index (ESCI) tarafindan indekslenen dergimize diizenli olarak iletildiginden degerli

meslektaslarimiza ¢ok tesekkilr ederiz.

Siz degerli meslektaslarimiza calismalarinizda kolayliklar dileyerek, sevgi ve saygilarimi sunarim.

Editor
Prof. Dr. Yesim Kirazh
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Contribution of Lumbar Vertebral Magnetic Resonance Imaging to
Diagnosis in Women with Osteoporosis

Osteoporozlu Kadinlarda Lomber Spinal Manyetik Rezonans Géruntilemenin Taniya
Katkisinin Degerlendirilmesi

@ irfan Atik, ® Seda Atik*, ® Enes Giil**, ® Sema Bulut***

Cizre State Hospital, Clinic of Radiology, Sirnak, Turkey

*Cizre State Hospital, Clinic of Physical Medicine and Rehabilitation, Sirnak, Turkey
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***Sivas Cumhuriyet University Faculty of Medicine, Department of Radiology, Sivas, Turkey

Abstract

Objective: The aims of this study are to compare bone mineral densitometry and magnetic resonance imaging (MRI) findings in
postmenopausal women diagnosed with osteoporosis and the investigation of the effectiveness of MRI in the diagnosis of osteoporosis.
Materials and Methods: Forty female patients, 50 years of age or older who underwent lumbar MRI examination and were diagnosed with
dual-energy X-ray absorptiometry (DEXA) osteoporosis were included in our study. Forty healthy women aged 20-29 years with lumbar MRI
examinations were included in the control group. On sagittal T1-weighted (T1W) images of individuals in the patient and control groups signal-
to-noise ratio (SNR) was measured from L1-L4 vertebrae. To facilitate the diagnosis of osteoporosis, a quantitative score called the M-score
was obtained using SNR values. The relationship between DEXA and the obtained SNR and M-score values were investigated.

Results: In the patient group, median SNR values of L1, L2, L3, L4 vertebrae obtained from T1-weighted sequence was 57.49 (25.18-182.48),
and they were 24.90 (7.40-41.70) in the control group. Receiver operating characteristics analysis was performed for L1, L2, L3, L4 vertebrae.
The area under the curve for the mean value of L1-L4 vertebra was found to be 0.966 (p<0.001), and the 95% confidence interval was
found 0.933-1.000. The mean SNR predictive value of L1-L4 was calculated as 33.45, and sensitivity for this value was found to be 90%, and
specificity was found to be 90%. There was a negative correlation between lumbar MRI SNR-DEXA (p>0.05) and M score-DEXA (p>0.05).
Conclusion: It has been concluded that L1-L4 vertebral SNR measurement in T1-weighted sequence in lumbar MRI can be used to distinguish
osteoporosis patients from normal individuals. Thus, osteoporosis can be diagnosed without X-ray exposure.

Keywords: Magnetic resonance imaging, osteoporosis, M-score

(074

Amagc: Bu calismanin amaci osteoporoz tanili postmenopozal kadinlarda kemik mineral dansitometri ve manyetik rezonans goérintileme
(MRG) bulgularinin karsilastirimasi ve osteoporoz tanisinda MRG'nin etkinliginin arastirimasidir.

Gereg ve Yontem: Calismamiza 6 ay icerisinde lomber MRG incelemesi yapilan ve dual-enerji X-isini absorbsiyometri (DEXA) ile osteoporoz
tanisi almig 50 yas ve Ustl 40 kadin hasta dahil edildi. Kontrol grubunda lomber MRG incelemesi bulunan 20-29 yaslarinda 40 saglikli kadin
incelendi. Hasta ve kontrol grubundaki bireylerin sagittal T1 agirlikli géruntilerinde L1-L4 vertebralardan sinyal glrilti orani (SNR) 6lcim
yapildi. Osteoporoz tanisinda kolaylik saglamasi icin SNR degerleri kullanilarak M-skoru adinda kantitatif bir skor elde edildi. Elde edilen SNR
ve M-skoru degerleri ile DEXA arasindaki iliski arastirildi.

Bulgular: L1, L2, L3, L4 vertebralarinin T1 agirlikli sekanstan elde edilen SNR ortanca degerleri hasta grubunda 57,49 (25,18-182,48), kontrol
grubunda 24,90 (7,40-41,70) idi. L1, L2, L3, L4 vertebralarinin alici isletim karakteristigi analizi yapildi. L1-L4 vertebra ortalama degeri icin egri
altinda kalan alan 0,966 (p<0,001), %95 glven araligi 0,933-1,000 bulundu. L1-L4 ortalama SNR kestirim degeri 33,45 olarak hesaplanmis
olup bu deger icin duyarlilik %90, 6zgiinlik %90 olarak bulundu. Lomber MRG SNR-DEXA (p>0,05) ile M-skoru-DEXA arasinda negatif yonli
bir iliski saptandi (p>0,05).

Sonug: Lomber MRG'de T1 adirlikli sekansta L1-L4 vertebra SNR Olciminin osteoporozlu hastalari normal bireylerden ayirt etmede
kullanilabilecegi sonucuna varilmistir. Béylece osteoporoz, réntgen isinlarina maruz kalmadan teshis edilebilir.

Anahtar kelimeler: Manyetik rezonans goriintlleme, osteoporoz, M-skoru
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Introduction

Osteoporosis (OP) is a chronic, degenerative, systemic skeletal
disease that, as a result of a decrease in bone mass and
deterioration in its microarchitecture, predisposes to fracture
(1). Bone fractures caused by OP are an important cause of
morbidity and mortality. The disease is characterized by low
mineral density without fractures in the preclinical period (2).
Dual-energy X-ray absorptiometry (DEXA) and quantitative
computed tomography are used routinely and widely in the
diagnosis of OP and evaluation of fracture risk. Thanks to these
methods, bone mass and density can be determined. However,
with the studies conducted, it has been shown that bone mass
and density alone are notimportant in determining bone strength,
but also bone structural changes should be evaluated (2).

Since OP is an asymptomatic disease, although bone mineral
density testing is required, many patients do not receive DEXA
and cannot be diagnosed. However, many magnetic resonance
imagings (MRIs) are performed due to the complications that
are caused by low back pain and OP (3).

As the bone density decreases, the fat content in the vertebral
bone marrow is observed to increase in osteoporotic patients
(4). With studies, it has been shown that bone marrow adipose
tissue is significantly higher in osteoporotic patients and there
is an inverse relationship between bone mineral density and
adipose tissue in the vertebral bone marrow (5,6). In addition,
the risk of fracture was higher in patients with high bone
marrow fat content (7).

With MR standard T1W images, the measurement of adipose
tissue volume is quantitatively confirmed. In the determination of
cellularity and adipose tissue in bone marrow, MR standard T1W
images are the most sensitive sequence (8,9). There is an inverse
relationship observed between bone marrow adipose tissue and
bone mineral density in TTW images in healthy middle-aged men
and women (10). TTW images cannot be used for scanning in
OP patients due to the lack of quantitative score, even though
there is a correlation between fat tissue that can be evaluated
in TIW images in MRI and bone mineral density measured by
the DEXA method (3). L1-L4 vertebra signal-to-noise ratio (SNR)
measurement and M-score can be calculated from the MRI T1A
sequence, and thus a new quantitative method can be applied
to detect OP (11).

The objective of this study is to compare DEXA and no exposure
to X-ray to perform quantitative MRI findings in postmenopausal
women diagnosed with OP and to study the effectiveness of
MRI in the OP diagnosis.

Materials and Methods

Study Group

The present study is retrospective and its permission was
obtained from Sivas Cumhuriyet University Non-Invasive Clinical
Research Ethics Committee on 11.09.2019 (decision no: 2019-
09/03).

In our study, postmenopausal female patients over the age
of 50 who underwent lumbar MRI between November 2013
and September 2019 in our hospital with a T-score of -2.5 and
below in DEXA were included. The patients who have oncologic
pathologies, demyelinating diseases, metal prosthesis, traumas,
inadequate quality sagittal TTW images and those with a
duration of more than 6 months between DEXA and Lumbar
spinal MRI examinations were excluded from the study. The
study group consisted of 40 postmenopausal women who met
the criteria.

In order to calculate the M-score similar to the T-score measured
in DEXA, 40 healthy women aged 20-29 years, who underwent
lumbar spinal MRI between August 2018 and February 2019
due to low back pain, were included in the study as a control
group. The exclusion criteria are the same as those for the study

group.
Analysis of MR Images

All MR images were obtained with a 1.5T MRI device (Siemens,
Magnetom Aera, Germany). All views include sagittal T1 fast
spine echo (TR: 540, TE: 9.7, averages 2, slice thickness 4 mm,
slice range 0.8 mm, FOV: 260x100, matrix: 320x72 mm).

Signal measurement was performed by placing it in the largest
region of interest (ROI) from the sagittal TTW images from the
L1-L4 vertebral corpuses, cortical bone, subchondral anomaly, to
the area other than the posterior venous plexus (3,11). Each
vertebral body was measured in 3 separate sections and with
the same ROI width, and the mean value was used in our study.
The noise value was measured from the outside of the image
area with the same ROI size (Figure 1). SNR calculations were
done by the averaged signal measured from 3 different sections
for each vertebra and divided into noise.

DEXA Analysis

Results were obtained by automatically using the DEXA device
(QDR 4500 W) in the supine position. Lumbar bone mineral
densities were measured from L1-L4 vertebrae. T-score was
calculated by using bone mineral densitometry (BMD). According
to the criteria of the World Health Organization, if the T-score
is =-1, it means there is no OP T-score between -1 and -2.5 was
evaluated as osteopenia, and T-scores as <-2.5 was evaluated
as OP Our study group consisted of only those with a T-score of
-2.5 and below (12).

Statistical Analysis

In our study, SPSS 22.0 software was used for statistical analysis.
Comparison of SNR values obtained from L1, L2, L3, L4 vertebral
bodies in Lumbar MRI of individuals in patient and control
groups was made and analysis was performed with graphics.
To find a predictive value in distinguishing individuals with OP
from normal individuals in the control group, receiver operating
characteristics (ROC) analysis was performed. The best predictive
values for L1, L2, L3, L4, L1-L4 mean SNR levels, and diagnostic
performance indicators were calculated.
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For the diagnosis of OR, there is a score obtained from MR images
called the M-score. It is similar to the T-score in DEXA. T-score for
a patient is found by the ratio of BMD to the average BMD in
the reference population. Similarly, the M-score is calculated by
the following formula using the SNR L1-L4 and SNR ref values
of the patient and control group and the standard deviation (SD
ref) value of the control group (3,11).

SNR

(L1-L4)

~SNR _
® M-score = (Re)

(Ref)
Spearman correlation test was performed to investigate the
relationship between the SNR and the T-score and between the
M-score and the T-score.

Results

Characteristics of the Patient and Control Groups

Forty postmenopausal women over 50 years of age who
underwent lumbar MRI due to suspicious X-ray, laboratory and

clinical findings and were also diagnosed with OP by DEXA
(Tscore -2.5) were included in the study. The youngest in the
patient group was 53 years old, and the oldest was 81 years
old and the patient’s mean age was 64.97+6.30. Forty women

Figure 1. In T1W sagittal measurements, signal measurement
by placing the ROl on the L1-L4 vertebral corpuses, and noise
measurement by placing it outside the image
ROI: Region of interest, Std Dev: Standard deviation

aged 20-29 years who underwent lumbar spinal MRI for low
back pain were included in the study as the control group. The
youngest in the control group was 21 years old, and the oldest
was 29 years old and their mean age was 25.32+2.28 (Table 1).

SNR Analysis

The median SNR values for each vertebra are as follows
respectively; in vertebra L1, 57.2 (26.31-187.50) in the patient
group, 26.76 (8.88-45.9) in the control group; in vertebra L2,
57.74 (24.03-194.61) in the patient group, 24.36 (7.16-41.81)
in the control group; in vertebra L3, 56.27 (23.26-193.70) in
the patient group, 23.44 (6.54-41.81) in the control group; in
vertebra L4, 56.48 (23.65-182.67) in the patient group, 23.06
(7.03-37.72) in the control group; and L1-L4 mean SNR was
57.49 (25.43-182.48) in the patient group and 24.90 (7.40-
41.70) in the control group.

Individuals in the patient and control groups were compared
in terms of L1, L2, L3, L4 and L1-L4 mean SNR values, and the
difference between the groups was found to be significant
(p<0.05) (Figure 2).

In order to find a predictive value in distinguishing individuals
with OP from normal individuals in the control group, ROC
analysis was performed (Figure 3).

The best predictive values, as a result of the ROC analysis, were
found to be 36.35 for L1, 34.96 for L2, 32.20 for L3, 32.67 for
L4, and 33.45 for L1-L4 mean. Table 2 shows the sensitivity and
descriptive ratios of the predictive values.

Analysis of SNR and M-score with DEXA

Between L1-L4 mean SNR value and M-score and DEXA value,
Spearman correlation test was performed in the patient group

i;

L1-4

Il Patient
[ Control
150

LELE

Figure 2. SNR values of L1, L2, L3, L4, and L1-4 means. Data were
expressed as mean with standard deviation (*p<0.05)

SNR: Signal-to-noise ratio

SNR

Table 1. The mean age of groups

Groups n Mean

Patient 40 64.97+6.30
Age

Control 40 25.32+2.28
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and as a result, a negative correlation of -0.067 was found. This
relationship is statistically insignificant (Figure 4).

Discussion

DEXA is quantitative imaging with standardization in the
diagnosis of OP (13), however many patients cannot be properly
evaluated and diagnosed because it is not used frequently

L1 L2
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0.8 0.8
g 0.6 g 0.6
= =
2 2
3 04 3 04
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Figure 3. ROC curves for L1, L2, L3, L4, and L1-4 mean SNR
measurements in distinguishing the patient group with OP from the
control group

ROC: Receiver operating characteristics, SNR: Signal-to-noise ratio, OP:
Osteoporosis

(1,14). Today, lumbar MR imaging is performed very frequently.
In routine MRl images, a new quantitative measurement method
based on SNR and M-score may help diagnose patients at risk of
OP and enable early diagnosis of many patients incidentally (11).
MR T1A images are used to show bone marrow cell content
due to their good detection of fat content. The hyperintensity
in T1-weighted images indicates a decrease in cells in the bone
marrow and an increase in fat content. This increase is associated
with OP (8). One claim is that the increase in the amount of fat
in the bone marrow is a mechanism to compensate for cellular
content associated with OP in trabecular microarchitecture. Fat
cells may fill areas with trabecular thinning and volume loss (15).
All women in the patient group had postmenopausal OP In the
literature using T1W images, postmenopausal women were
selected in 2 publications in which SNR and M-score were used
as the patient group. In our study, women diagnosed with OP
were included. However, unlike our study, in the other two
studies mentioned, postmenopausal women were grouped
as OP osteopenia and normal, and all of them were included
(3,11). The aim is to be able to distinguish between patients
with definite OP

SNR and M-score are device-dependent and there are not
enough studies on this subject in the literature. In addition to
these, L1, L2, L3, L4, and L1-4 mean SNR values were found

—e— L1-4 mean patient
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Figure 4. Relationship between patient group DEXA, L1-4 mean and
M-score

DEXA: Dual-energy X-ray absorptiometry

Table 2. Best predictive values and diagnostic performance indicators for L1, L2, L3, L4, L1-L4 mean SNR levels to

distinguish osteoporotic individuals from normal individuals

Indicators L1 SNR L2 SNR L3 SNR L4 SNR ;L‘:‘ mean
Predictive value 36.35 34.96 32.20 32.67 33.45

Case (n) 80 80 80 80 80
Sensitivity 36/40 (90%) 35/40 (87.5%) | 36/40 (90%) 35/40 (87.5%) | 36/40 (90%)
Specificity 36/40 (90%) 36/40 (90%) 36/40 (90%) 36/40 (90%) 36/40 (90%)
p-value p<0.01 p<0.01 p<0.01 p<0.01 p<0.01

SNR: Signal-to-noise ratio
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to investigate the situation in our country. In the light of these
values, the M-score was calculated and the relationship between
T and M scores was investigated.

In the measurement of SNR, there was a significant difference
between the patient group and the control group (p<0.001).
ROC analysis was performed on the SNR values and the
predictive values were calculated in our study and it was
investigated which values can be used in the diagnosis of OP in
daily MRI use. The predictive values were found 36.35 for L1,
34.96 for L2, 32.20 for L3, 32.67 for L4, and 33.45 for L1-L4
mean. According to these values, the sensitivity of the predictive
value was found 90%, and its specificity was found 90%. For the
early diagnosis of patients with suspected OR quantitative values
can be determined in routine lumbar MRI examinations with
predictive values. Shayganfar et al. (3) and Bandirali et al. (11)
found a significant difference in SNR measurement between the
patient group and the control group in their studies (p<0.001).
Also, the sensitivity and specificity for the predictive values they
found were found to be 90%, which are similar to our results.
L1, L2, L3, L4, L1-L4 mean SNR values obtained with lumbar
vertebra T1W images were measured separately for the patient
and control group and the M-score was calculated similarly to
the T-score in the DEXA. In this direction, the aim is to obtain
a quantitative score, facilitate the diagnosis of OP and reveal a
general validity value.

There was a negative correlation found between the M-score
and T-score obtained in our study, and the result is not
statistically significant (r=-0.067, p>0.005). In the study
conducted by Shayganfar et al. (3) on this matter, similar to our
study, a negative correlation (r=0.564) was found, and the result
was statistically significant (p=0.0001). Similarly, a negative
correlation (r=-0.682) was found in the study performed by
Bandirali et al. (11), and the result was statistically significant
(p<0.001). The fact that we had a small number of patients and
that only patients with OP were included in the case group and
postmenopausal women with osteopenia and normal T-scores
were not included in the case group may be the reason why the
correlation between SNR and T-score and between M-score and
T-score was not significant in our study. Also, although DEXA is
the gold standard in the diagnosis of OP, we believe that its low
sensitivity may also affect the results.

The reliability of our study increases due to the fact that all cases
in our study consisted of postmenopausal female patients and
all of them were proven by DEXA. To ensure the homogeneity
of the case group, postmenopausal patients with normal
bone mineral density and compatibility with osteopenia were
not included in the study. Additionally, male patients with OP
were not included in our study, and structural differences were
avoided. Patients were not classified only according to DEXA
results, lumbar MR images and files of 80 cases were examined
and those with other diseases affecting the bone structure
were not included in the study. In the study we conducted by
excluding other factors, the aim is to increase reliability.

The reliability of our study increases due to the fact that all cases
in our study consisted of postmenopausal female patients and
all of them were proven by DEXA. To ensure the homogeneity
of the case group, postmenopausal patients with normal
bone mineral density and compatibility with osteopenia were
not included in the study. Additionally, male patients with OP
were not included in our study, and structural differences were
avoided. Patients were not classified only according to DEXA
results, lumbar MR images and files of 80 cases were examined
and those with other diseases affecting the bone structure
were not included in the study. In the study we conducted by
excluding other factors, the aim is to increase reliability.

Despite the limitations stated in our study, it has been shown
that TTW sequences in lumbar MR images taken for another
reason can be used to predict OP We believe that in the patient
group who undergo lumbar MRI for low back pain every day,
it may be possible to expand OP scanning without additional
cost and radiation exposure. Studies conducted with large case
groups prospectively are needed for the diagnostic value of MRI.

Conclusion

In this study, it has been shown that lumbar MRI T1W sequences
can be used to predict OP It may be possible to expand the
screening for OP without the additional cost and radiation
exposure of multiple lumbar MRIs for low back pain. We think
that prospective studies with larger groups are needed on this
subject.
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Effectiveness Comparison of Extracorporeal Shock Wave Therapy and
Conventional Physical Therapy Modalities in Primary Knee Osteoarthritis

Primer Diz Osteoartritinde Konvansiyonel Fizik Tedavi Modaliteleri ve Ekstrakorporeal Sok
Dalga Tedavisinin Etkinliklerinin Karsilastiriimasi

@ Yasar Arslan, ® Ayhan Kul

Atatirk University Faculty of Medicine, Department of Physical Medicine and Rehabilitation, Erzurum, Turkey

Abstract

Objective: In this study, it was aimed to compare the effects of radial-extracorporeal shockwave treatment (r-ESWT) and conventional
physical therapy (PT) modalities treatments on pain, joint range of motion (ROM), functional status and walking speed in patients with
primary knee osteoarthritis (KOA).

Materials and Methods: A total of 51 patients (26 patients in the ESWT group and 25 patients in the combined PT group) diagnosed with
stage 2 or stage 3 primary KOA according to the Kellgren-Lawrence staging were included in the study. ESWT protocol of 2.0 bar, 0.25 mJ/
mm?, and ten beats/sec frequency was used once a week for a total of three sessions. In the PT group, hot-pack 30 min/day, transcutaneous
electrical nerve stimulation 30 min/day, and ultrasound 10 min/day were performed as a combination therapy for five sessions a week and in
a total of three weeks. Besides, a therapeutic home exercise program was administered to both groups. The groups were assessed on days
0, 10, and 21 using the parameters of visual analog scale (VAS), Western Ontario McMaster Universities Osteoarthritis index (WOMAC), joint
ROM measurements, and the Timed “Up & Go"” (TUG) test.

Results: No statistically significant differences were determined between the groups regarding the pretreatment and 10-day and
21-day posttreatment scores, VAS, WOMAC, joint ROM, and TUG parameters (p>0.05). In intra-group evaluations, statistically significant
improvements were determined when the 10-day and 21-day values of VAS, WOMAC, joint ROM, and TUG parameters were compared to
the pretreatment values (p<0.05).

Conclusion: r-ESWT and conventional PT were determined to have similar effects on primary KOA treatment. However, further and
comprehensive studies are needed to reach more precise and accurate results.

Keywords: Extracorporeal shockwave therapy, conventional physical therapy modalities, primary knee osteoarthritis

(074

Amac: Bu calismada, primer diz osteoartriti (DOA) tanili hastalarda, radyal-ekstrakorporeal sok dalga tedavisi (-ESWT) ve konvansiyonel fizik
tedavi (FT) modaliteleri tedavilerinin agri, eklem hareket acikligi (EHA), fonksiyonel durum ve yiriime hizi Gzerindeki etkilerinin karsilastirimasi
amaclanmistir.

Gerec ve Yontem: Calismaya, Kellgren-Lawrence evrelendirmesine gore evre 2 ve 3 primer DOA tanili 51 hasta (26 hasta ESWT grubu, 25
hasta kombine FT grubu) dahil edildi. ESWT protokold, 2,0 bar, 0,25 mJ/mm? ve 10 atim/sn frekansinda, haftada bir seans olmak Uzere
toplam 3 seans uygulandi. FT grubuna ise haftada 5 seans toplam 3 hafta 20 dk/gln hot-pack, 30 dk/giln transkutandz elektriksel sinir
stimdlasyonu, 10 dk/gin ultrason kombine tedavisi uygulandi. Her iki gruba terapdtik ev egzersiz programi verildi. Gruplar 0., 10. ve 21.
glinlerde viziiel analog skalasi (VAS), Western Ontario ve McMaster Universitesi Osteoartrit indeksi (WOMAC), EHA &lciimii ve the Timed “Up
& Go" (TUG) testi parametreleri ile degerlendirildi.

Bulgular: Gruplar arasinda tedavi dncesi ile tedavi sonrasi 10. ve 21. giin skorlarinda VAS, WOMAC, EHA ve TUG parametrelerinde istatistiksel
olarak anlamli bir fark saptanmadi (p>0,05). Grup ici degerlendirmede ise; her iki grupta da tedavi Oncesi degerlerine gore 10. ve 21. glnlerde
VAS, WOMAC, EHA ve TUG parametrelerinde istatistiksel olarak anlamli bir iyilesme gozlendi (p<0,05).

Sonug: Primer DOA tedavisinde r-ESWT, konvansiyonel FT ile benzer etkinlik géstermistir. Ancak, daha kesin ve dogru sonuglara ulasmak icin
daha ileri ve genis kapsamli calismalara ihtiyag vardir.

Anahtar kelimeler: Ekstrakorporeal sok dalga tedavisi, konvansiyonel fizik tedavi modaliteleri, primer diz osteoartriti
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Introduction

Osteoarthritis is the most prevalent joint disorder in the
developed world. The knee is the most commonly involved joint,
and knee osteoarthritis (KOA) is the leading cause of physical
functional loss and chronic disability, particularly in the elderly
population (1). Due to the prolongation of populations’ life
expectancies, its increased incidence and prevalence have made
KOA a significant public health problem (2).

Today, even though KOA's definitive treatment is not yet possible,
patients’ quality of life can be improved by measures such as
reducing pain, increasing mobility, and decreasing disabilities.
The pain-relieving effects of pharmacological agents used in
KOA treatment are generally limited (3), and they are frequently
associated with severe side effects, including bleeding and
gastrointestinal ulcers (4). Besides, complementary treatments
such as local injections, acupuncture, transdermal patches,
cupping therapy, exercise, and laser therapy are used for treating
KOA. However, they are not sufficient to take chronic, severe
KOA pain under control (5). Even though surgical treatment is
usually effective in treating patients with advanced KOA, some
elderly patients with limiting comorbidities might not be suitable
for such a treatment approach (6). Besides its use in many
orthopedic disorders with chronic pain (5,7,8), extracorporeal
shockwave treatment (ESWT), which is a non-invasive method
performed by administering shock waves from outside the
body, can be used as an alternative treatment with a low
number of complications in KOA patients (5,9). Various animal
studies on KOA treatment have reported that ESWT delayed
osteoarthritis progression, improved motor dysfunction, reduced
pain, provided regression of osteoarthritis, and manifested
chondroprotective effects (9-12). Besides a limited number of
recently conducted human studies reporting improvements in
pain relief and knee functions with ESWT (7,13,14), there are
other studies reporting that it was ineffective (15). The number
of studies comparing ESWT therapy with conventional physical
therapy (PT) is not enough (16).

In this study, we aimed to compare ESWT with conventional
modalities [hot-pack (HP), ultrasound (US), and transcutaneous
electrical nerve stimulation (TENS)] regarding their effectiveness
on pain, function and joint range of motion (ROM) in patients
diagnosed with primary KOA [Kellgren-Lawrence (K-L), stages 2
and 3].

Materials and Methods

The study was designed as a prospective, randomized study. A
total of 54 patients who had presented to the Physical Medicine
and Rehabilitation Outpatient Clinic in Atatlrk University Medical
Faculty Research Hospital with the complaint of knee pain and
were diagnosed with primary KOA according to the American
College of Rheumatology’s (ACR) clinical/radiological diagnostic
criteria and were at K-L 2-3 stages were included in the

study (17). This study was approved by the Ethical Committee
of the Atatlrk University Medical Faculty (22.04.2019/03; 24).
Al patients were informed following the Declaration of Helsinki
about the study’s purpose and procedures to be performed.
With computer-assisted simple randomization, patients were
divided into two equal groups as group 1 (n=27, radialESWT
group) and group 2 (n=27, conventional PT modalities group).
Written informed consent was obtained from all patients before
participating in the study. One patient in the ESWT group and
two patients in the PT group quit participating in the study due
to personal reasons. As a result, 51 patients were included,
consisting of 26 patients in group 1 and 25 in group 2.

The study'’s inclusion criteria were being diagnosed with primary
KOA following the ACR’s clinical/diagnostic criteria, being within
the age range of 40-70 years, and having radiological signs of
knee degeneration (stages 2 or 3 according to the K-L staging).
The study’s exclusion criteria were to have a pathology that
prevented ambulation, a history of spinal stenosis, evidence
of a neurological disorder in history or physical examination, a
disorder (inflammatory or metabolic) that could cause secondary
osteoarthritis, intra-articular knee injections within the last one
year, non-steroidal anti-inflammatory drugs (NSAIDs) within the
last one week, and a history of surgery for the knee joint.

Interventions

In group 1, a total of three ESWT sessions, one per week, with
3000 beats, 10 Hz, 2.0 bar, 0.125 mJ/mm? were performed as
the ESWT protocol. In group 1, the first treatment session was
on the first day of the study, the second treatment session was
on the 8" day of the study, and the third treatment session was
on the 15" day of the study. The first 1000 beats were applied
at the knee joint capsule (trigger points) at the supine position
and the knee joint at 90° flexion (Figure 1). The successive 2000

Figure 1. Application of ESWT to trigger points in knee osteoarthritis
ESWT: Extracorporeal shockwave treatment
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beats were applied at the quadriceps muscle region and the peri-
articular area outside the popliteal region while the patient was
lying at the supine position and the knee joint at 30° flexion
(Figure 2).

In group 2, a combined protocol, involving 20 minutes of HP. 30
minutes of TENS (with 20-60 microseconds pulse duration, 95
Hz stimulus frequency, and the intensity adjusted according to
the patient, and not to cause contractions), and 10 minutes of
US (with a dose of 1 watt/cm?) was applied five sessions a week
and 15 sessions in total. Besides, therapeutic home exercise
programs for the knee, such as joint ROM, stretching, isometric
strengthening, and isotonic strengthening exercises, were
practically taught and practiced after presenting an exercise
form-sheet with pictures and explanations in both groups. This
home exercise program is suggested as 30 minutes every day.

Clinical Evaluation

Visual analog scale (VAS) of for pain, knee joint ROM, Western
Ontario and McMaster Universities Osteoarthritis index
(WOMAC), and the Timed “Up & Go” (TUG) tests were used for
assessment of patients’ pain and functional status. All patients
were evaluated using these parameters before treatment (0-
day), the 10" day, and the 21 day after the treatment initiation.
VAS pain evaluated the patients’ mean resting, activity, and
nocturnal pain levels (18). ROM measurements were made
actively and passively by a goniometer according to the neutral
position 0° method. The WOMAC index and the TUG test were
used for the assessment of patients’ functional status. WOMAC
consists of three subscales and 24 items as Pain (5 items),
Stiffness (2 items), and Physical Function (17 items). In its Likert-
scale version, the scores are summed up for each subscale’s

items within the following probable ranges: Pain: 0-20 points,
Stiffness: 0-8 points, and Physical Function: 0-68 points (19). For

L N

Figure 2. Application of ESWT to quadriceps muscle region in knee
osteoarthritis

ESWT: Extracorporeal shockwave treatment

the TUG test, the individuals were asked to stand up from a
fixed-arm chair while sitting with feet contacting the floor, walk
three meters, turn back from the marked site at the end of three
meters, walk back to the chair, and sit on the chair. The duration,
recorded as seconds by a stopwatch, was started as soon as the
individual’s hips lost contact with the chair and stopped when
they contacted the chair after turning back (20).

Statistical Analysis

The study’s data were evaluated for statistical analysis using
the Statistical Package for Social Sciences for Windows, version
22 software. The normality of numerical data distribution was
assessed by the Shapiro-Wilk and Kolmogorov-Smirnov tests.
The general descriptive statistics of continuous variables such as
mean, median, and standard deviation were obtained. The inter-
group discrete distribution analyses were made using either chi-
square or Fisher's Exact test analysis. For continuous variables’
analysis of inter-group differences, the t-test for independent
two groups was used for normally distributed data and the
Mann-Whitney U test for data that did not have a normal
distribution. Variables such as VAS pain, WOMAC, and TUG
were intragroup compared using the Analysis of Variance for
data showing a normal distribution and the Freadman test for
data that were not normally distributed. The group differences
were determined using post-hoc and Wilcoxon tests. The results’
confidence interval was 95%, and p<0.05 was considered
statistically significant.

Results

No significant differences were present between the ESWT and
PT groups regarding the demographic characteristics (Table 1).
The patients’ mean 0-day, 10" day, and 21t day ROM, VAS pain,
WOMAC, and TUG values were evaluated in both groups.
Regarding intra-group comparisons, in both groups, significant
differences were present between the 0-day and 10"-day values
of all parameters (p<0.05). In the ESWT group, significant
differences were present between the 10"-day and 21°-
day values of WOMAC-PE, WOMAC-total, and TUG (p<0.05),
whereas no significant differences were determined regarding
other parameters. In the PT group, significant differences were
present between the 10"-day and 21¢-day values of VAS pain,
WOMAC-pain, WOMAC-PF, WOMAC-otal, right knee active
flexion, left knee passive flexion, and TUG (p<0.05), whereas
no differences were determined regarding other parameters
(Table 2).

Regarding inter-group comparisons, no statistically significant
differences were determined among the 0-day, 10"-day, and
21-day values of all parameters except for the 0-day WOMAC-
Stiffness value (p<0.05) (Table 3). The changing trends of 0-day,
10"-day, and 21%-day VAS pain and WOMAC values in both
groups were shown in Figure 3.
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Figure 3. Change graph of VAS pain (A), WOMAC-Pain (B), WOMAGC-Stiffness (C), WOMAC-Physical Function (D), WOMAC-Total (E) scores of

the groups on O-day, 10" day and 21° day

VAS: Visual analog scale, WOMAC: Western Ontario McMaster Universities Osteoarthritis index, ESWT: Extracorporeal shockwave treatment, PT: Physical therapy

Table 1. Comparison of the demographic characteristics of the groups

Variables ESWT (n=26) PT (n=25) p-value
o 57.35+8.3 58.2+6.2 ;
Age (mean + SD; min-max) (42-70) (48-67) >0.05
Gender
Male 4 (15.4%) 2 (8%) >0.05°
Female 22 (84.6%) 23 (92%) >0.05°
. 34.07+5 33.04+5.2
2)- o v a
BMI (kg/m2); (mean + SD; min-max) (25.50-44.44) (22.23-45.79) >0.05
KOA involvement
Unilateral 6 (23.1%) 1 (4%)
. >0.05°
Bilateral 20 (76.9%) 24 (96%)
Right KOA diagnosis
Medial OA 14 (66.7%) 16 (66.7%) .
Medial+PF OA 7 (33.3%) 8 (33.3%) '
Right KOA stage
St Il 13 (50% 17 (68%
age (50%) (68%) 0,05
Stage llI 13 (50%) 8(32%)
Left KOA diagnosis
Medial OA 18 (72%) 18 (72%)
: >0.05°
Medial+PF OA 7 (28%) 7 (28%)
Left KOA stage
Evre Il 15 (57.79 1 49
vre ( %) 6 (64%) ~0.05°
Evre Il 11 (42.3%) 9 (36%)

bchi-square (2x2) independency test

n: Number of patients, ESWT. Extracorporeal shock wave therapy, PT: Physical therapy, BMI: Body mass index, KOA: Knee osteoarthritis, PF: Patello-Femoral,
OA: Osteoarthritis, SD: Standard deviation, min-max: Minimum-maximum, *p<0.05: Statistically significant difference between groups ®Independent samples t-test,
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Table 2. Intra-group comparisons of 0-day, 10*" day and the 21t day mean values of the parameters for both groups

Groups 0-day 10t day 21 day p-value
VAS ESWT 8+1.8 4.8+3.1 4243 <0.05¥2p
PT 8.3+1.7 5.4+2 32519 <0.05¥2b¢
) ESWT 13.4+£2.5 6.5£3 5.7+3.4 <0.05*0
WOMAGC-pain
PT SIS 7.4+3.9 5.5+3.4 <0.05%2b<
) ESWT 4.5+2.1 1.8+1.6 1.8+1.3 <0.05¥2b
WOMAGC-stiffness
PT 5.6%1.3 2.7£1.6 2+1.4 <0.05v2b
ESWT 48.7+9.5 25.5+£9.6 21.5+£10.3 <0.05vab<
WOMAC-PF
PT 50.74¢9.4 30.2+£13.2 22.5+11.1 <0.05v2b<
ESWT 66.6+12.3 33.8+13.3 29+13.9 <0.05%2b¢
WOMAC-total
PT 70.3£13.2 40.3+18.2 30+15.4 <0.05%2b<
. ) . ESWT 11113 115£12 115£14 <0.05v2P
Right knee Flexion-active
PT 108+16 112+£14 116£12 <0.05v2bc
. ) . ESWT 125+1 129+12 130£11 <0.05v%2P
Right knee Flexion-passive
PT 12312 124+12 1309 <0.05vb¢
. . ESWT 10711 113£10 116£10 <0.05¥2b
Left knee Flexion-active
PT 108+13 110£16 11713 <0.05*b<
) ) ESWT 12248 12947 13116 <0.05¥2b
Left knee Flexion-passive
PT 121+13 125+11 13011 <0.05%2b<
ESWT 12.543.4 10.1£2.5 9.6+2.2 <0.05%2b<
TUG (sec)
PT 13.7£5 10.9£2.3 10.1£2.1 <0.05vabe
VAS: Visual analog scale, WOMAC: Western Ontario McMaster Universities Osteoarthritis index, PF: Physical function, sec: second, *Repeated Measures ANOVA,
YFreadman test. Values are given as mean + standard deviation.
aDifference between 0-day and 10" day, “Difference between 0-day and 215t day, “Difference between 10" day and 21%tday, p<0.05: Statistically significant difference

Discussion

KOA is the leading cause of disability and joint pain in adults
and is mainly characterized by exacerbating chronic pain due
to aggravated central sensitization and decreased physical
function (1,21). Even though the exact treatment mechanism
of ESWT in KOA has not been fully revealed in the literature,
several hypotheses have been proposed on this subject. ESWT
has been suggested to create an analgesic effect through a
reflex mechanism by inducing axon excitability and inhibiting
the non-myelinated sensory nerve fibers (22). Besides, it has
been suggested in several animal studies that the analgesic
effect might have occurred due to the reduction of calcitonin
gene-related peptide and substance P which are significant
neuropeptides of nociceptive pathways in the target tissues
and dorsal root ganglions. On the other hand, it was stated
that ESWT might have contributed to healing by reducing KOA
progression, cartilage disruption, and chondrocyte apoptosis
through reduction of nitric oxide levels, leading to local
endorphin release and reformation of subchondral bone (16).
ESWT has been reported to be superior to placebo-ESWT in
pain reduction and improvements in knee functions and TUG
values (16,23-25). Kim et al. (13) in their study on K-L grade 2
and 3 KOA patients, reported that ESWT at a moderate-level

energy intensity (0.093 mJ/mm?) had led to more improved
results regarding pain relief and functional restoration when
compared to ESWT at a low-level energy intensity (0.040 mJ/
mm?). They suggested that the higher energy intensity had
significantly inhibited the non-myelinated nerve fibers and had
produced a more significant analgesic effect. In a meta-analysis
review study, Wang et al. (26) reported that ESWT had a positive
impact up to 12 months on the analgesic effect evaluated with
VAS pain and the physical function evaluated with WOMAC.
Besides, even though they reported that ESWT was more
effective when used with moderate-level intensities over 0.093
mJ/mm?, they stated that the ESWT frequency and the dose
levels required for achieving maximal improvement were not
clear. On the other hand, Imamura et al. (15) in their study on
primary KOA patients with K-L grades 2-4, reported that ESWT
with 2000 beats, 0.10-0.16 mJ/mm? energy intensity, 2.5-4.0
bar pressure, and 8 Hz frequency in patients with severe KOA
was effective on WOMAC-Pain values, but ineffective on VAS
pain scores, and that higher energy intensities would have been
required for treatment success.

Our study determined that both treatments significantly
improved KOA patients’” ROM, pain, and function values on
the 10" and 21% days after the treatment. In the ESWT group,
improvements of function and TUG values were determined
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Table 3. Comparisions of the parameters of both groups at 0-day, 10* day and the 21 day

ESWT PT

Mean + SD Mean + SD p-value
VAS (0-day) 8+1.8 8.3+1.7 >0.05°
VAS (10% day) 4.8+3.1 5.4+2 >0.05"
VAS (21% day) 4.2+3 3.2+1.9 >0.05b
WOMAC-pain (0-day) 13.4+2.5 13.6%3.3 >0.05°
WOMAC-pain (10* day) 6.5+3 7.4+3.9 >0.052
WOMAC-pain (21° day) 5.7+3.4 5.5+3.4 >0.052
WOMAGC-stiffness (0-day) 4.5+2.1 5.6+1.3 <0.05*
WOMAGC-stiffness (10 day) 1.8+1.6 2.7+1.6 >0.05°
WOMAGC:stiffness (21° day) 1.8+1.3 2+1.4 >0.05°
WOMAC-PF (0-day) 48.7+9.5 50.749.4 >0.05°
WOMAGC-PF (10™" day) 25.5£9.6 30.2£13.2 >0.052
WOMAGC-PF (215 day) 21.5£10.3 22.5£11.1 >0.052
WOMAC-otal (O-day) 66.6+12.3 70.3£13.2 >0.05°
WOMAC-total (10" day) 33.8+13.3 40.3+18.2 >0.05°
WOMAC-otal (21° day) 29+13.9 30+£15.4 >0.05°
Right knee Flexion-active (0-day) 111£13 108+16 >0.05°
Right knee Flexion-passive (0-day) 12511 123+12 >0.05°
Left knee Flexion-active (0-day) 10711 108+13 >0.052
Left knee Flexion-passive (0-day) 122+8 121£13 >0.05°
Right knee Flexion-active (10" day) 115412 112414 >0.05°
Right knee Flexion-passive (10% day) 129+12 124412 >0.05°
Left knee Flexion-active (10% day) 113+10 110+16 >0.05°
Left knee Flexion-passive (10" day) 12947 12511 >0.05°
Right knee Flexion-active (21 day) 11514 116£12 >0.05°
Right knee Flexion-passive (215 day) 13011 130+9 >0.05°
Left knee Flexion-active (21° day) 116x10 11713 >0.05°
Left knee Flexion-passive (21° day) 13116 130+11 >0.05°
TUG (sec) (0-day) 12.543.4 13.745 >0.05"
TUG (sec) (10% day) 10.1+2.5 10.9+2.3 >0.05°
TUG (sec) (21% day) 9.642.2 10.12.1 >0.05?
SD: Standard deviation, VAS: Visual analog scale, WOMAC: Western Ontario McMaster Universities Osteoarthritis index, PF: Physical function, TUG: The Timed “Up & Go”,
sec: second, *p<0.05: Statistically significant difference between groups *Independent samples t-test "Mann-Whitney U test

to continue between 10-21 days. Thus, we determined that
the significant improvement effect of ESWT on the ROM and
pain values started faster than those of the PT. Besides, ESWT's
effect on function continued increasingly until the 21 day. In
their study, Chen et al. (27) reported that ESWT ameliorated
the knee pain and improved the joint ROM, and following every
ESWT session, they observed that the improvement in ROM
occurred rapidly, consistent with the pain and ROM values in our
study. Our study determined that all parameters progressively
improved until the 215t day in the PT Group, and no significant
differences were present between the treatment groups on
both the 10" and 21* days.

In our study, ESWT was performed with 3000 beats and
moderatelevel (0.125 mJ/mm?) energy intensity once a
week in KOA patients with K-L grades of 2-3. The significant
improvements observed in both the VAS pain scores and function
values were consistent with the literature (24,25). On the other
hand, since the number of beats was less (2000 beats) and KOA
patients with a K-L grade of 4 were included in Imamura et al.’s
(15) study, their results might not have been similar to our study.
Therefore, we suggest that a sufficient energy intensity dosing,
number of beats, and application frequency should be set up to
achieve maximallevel effectiveness in ESWT.
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In the meta-analysis study performed by Wang et al. (26), in the
four articles considering ESWT's reliability, pain and discomfort
were reported to occur due to minor complications such as mild
bruising, temporary soft tissue swelling, or temporary flushing
after ESWT. In the same study, five articles reported no clinical
neuromuscular, equipment-related, or systemic side effects after
ESWT. On the other hand, degenerative hyaline cartilage changes
were reported to be associated with energy intensity levels over
0.50 mJ/mm? in rats (28). We determined no significant local
or systemic side effects of ESWT in our study. However, some
patients in the ESWT group expressed slightly increased pain
in the application area at the onset of treatment, decreasing
afterward during and after the session. Therefore, ESWT
can be used as an alternative treatment method in patients,
particularly the elderly, who can not use NSAIDs because of
their gastrointestinal and cardiovascular side effects due to its
relative reliability and low-degree side effects. Besides, ESWT
might be a non-invasive, effective, low complication rate, and
reliable treatment option with lower cost and not necessitating
hospitalization when compared to other conservative treatment
methods and surgery (29).

Our study's limitations were the lack of a control group and
absence of study groups without exercise therapy, receiving
only-ESWT and sham-ESWT treatments. Moreover, because our
study covered 21 days only, we could not evaluate the long-term
efficacy of ESWT in KOA.

Conclusion

In conclusion, we determined that both ESWT and conventional
PT applications on pain, ROM and function were similarly effective
in KOA treatment. When its faster starting effects on pain and
joint ROM and other potential advantages are considered, ESWT
can be an effective, safe, and promising alternative treatment
option. However, placebo-controlled studies with more extensive
participation involving long-term follow-up periods are required
to determine the optimal energy dose, number of beats, and
application frequency.
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Yeni Tani Alan Akromegali Hastalarinda Kemik Mineral
Dansitometri Olctimlerinin Degerlendirilmesi

Evaluation of Bone Mineral Densitometry Measurements in Newly Diagnosed Acromegaly
Patients

® Murat Calapkulu, ® Muhammed Erkam Sencar, ® ilknur Oztiirk Unsal, ® Davut Sakiz*, ® Hayri Bostan,
@ Hakan Diiger, ® Mustafa Ozbek, ® Erman Cakal

Saglik Bilimleri Universitesi, Diskapi Yildirm Beyazit EJitim Arastirma Hastanesi, Endokrinoloji ve Metabolizma Hastaliklari Klinigi, Ankara, Tirkiye
*Mardin Devlet Hastanesi, Endokrinoloji ve Metabolizma Hastaliklari Klinigi, Mardin, Tdrkiye

Amac: Akromegali artmis blylime hormonu (BH) ve insilin benzeri blyime faktori-1 (IGF-1) konsantrasyonlarina neden olan kronik bir
hastaliktir. BH ve IGF-1 diizeyinin kemik homeostazi, kemik dongusi ve kemik “remodeling”i tzerinde énemli etkileri vardir. Akromegali ve
kemik mineral yogunlugu (KMY) arasindaki iliskiyi inceleyen calismalarin sonuglari tartismalidir. Bu calismanin amaci yeni tani alan akromegali
hastalarinda KMY'yi degerlendirmek ve BH ile IGF-1 duzeyinin KMY ile iliskisini belirlemektir.

Gereg ve Yontem: Bu kesitsel calisma Saglik Bilimleri Universitesi, Diskap! Yildinm Beyazit Egitim Arastirma Hastanesi kayitlarindan kemik
mineral yogunlugu degerlerine ulasilabilen ve hipogonadizm 6ykdisi olmayan yeni tani almis 36 akromegali hastasi tzerinde yiritaldad. BH ile
IGF-1 dUzeylerinin femur ve lomber bolgelerden dlcllen KMY ile olan iliskileri ayri ayri incelendi.

Bulgular: Hastalarin ortalama yasi 46,2+12,5 yil olarak saptandi. Medyan IGF-1 ve BH duzeyleri sirasiyla 551 ng/mL ve 8,2 ng/mL idi.
Hastalarin %58,3'linde osteopeni mevcutken hicbir hastada osteoporoz saptanmadi. Femur boynundan dlcllen KMY degeri ile IGF-1
(r=0,484, p=0,036) ve BH (r=0,595, p=0,007) dlzeyleri arasinda pozitif korelasyon saptandi. Lomber vertebralardan degerlendirilen KMY
Olctimleri ile BH ve IGF-1 dlzeyleri arasinda anlamli bir korelasyon yoktu.

Sonug: Yeni tani alan 6dgonodal akromegali hastalarinda BH ve IGF-1 diizeylerindeki artisin femurdan dlctilen KMY'yi artirdigi bulundu. Lomber
bolgeden olcllen KMY ile BH ve IGF-1 diizeyleri arasinda anlamli bir iliski saptanmadi.

Anahtar kelimeler: Akromegali, kemik mineral yogunlugu, blyime hormonu, insilin benzeri biytime faktori-1

Abstract

Obijective: Acromegaly is a chronic disease that causes high concentrations of growth hormone (GH) and insulin-like growth factor-1 (IGF-1).
GH and IGF-1 levels have important effects on bone homeostasis, bone turnover, and bone remodeling. The results of studies investigating
the relationship between acromegaly and bone mineral density (BMD) are controversial. The aim of the current study was to evaluate BMD
in newly diagnosed acromegaly patients and to determine the relationship between GH and IGF-1 levels with BMD.

Materials and Methods: This cross-sectional study was conducted on 36 newly diagnosed acromegaly patients without a history of
hypogonadism, whose BMD values can be obtained from the records of University of Health Sciences Turkey, Diskapi Yildirim Beyazit Training
and Research Hospital. The relationship between GH and IGF-1 levels and BMD measured from the femur and lumbar regions was examined
separately.

Results: The mean age of the patients was 46.2+12.5 years. Median IGF-1 and BH levels were 551 ng/mL and 8.2 ng/mlL, respectively.
While 58.3% of the patients had osteopenia, no osteoporosis was found in any patient. A positive correlation was found between the BMD
value measured from the femoral neck and IGF-1 (r=0.484, p=0.036) and GH (r=0.595, p=0.007) levels. There was no significant correlation
between BMD measurements evaluated from lumbar vertebrae and GH and IGF-1 levels.

Conclusion: It was found that the increase in GH and IGF-1 levels in newly diagnosed eugonadal acromegaly patients increased BMD
measured from the femur. There was no significant relationship between BMD measured from the lumbar region and GH and IGF-1 levels.
Keywords: Acromegaly, bone mineral density, growth hormone, insulin-like growth factor-1

Yazisma Adresi/Address for Correspondence: Uzm. Dr. Murat Galapkulu, Saglik Bilimleri Universitesi, Diskapi Yildinm Beyazit Egitim Arastirma Hastanesi, Endokrinoloji ve
Metabolizma Hastaliklari Klinigi, Ankara, Tirkiye
Tel.: +90 506 611 01 16 E-posta: calapkulumurat89@gmail.com ORCID ID: orcid.org/0000-0002-7445-2275
Gelis Tarihi/Received: 21.05.2021 Kabul Tarihi/Accepted: 16.07.2021

OTelif Hakki 2022 Turkiye Osteoporoz Dernegi /Tiirk Osteoporoz Dergisi, Galenos Yayinevi tarafindan yayinlanmistir.


https://orcid.org/0000-0002-7445-2275
https://orcid.org/0000-0001-5581-4886
https://orcid.org/0000-0003-3999-6426
https://orcid.org/0000-0003-1480-888X
https://orcid.org/0000-0002-4957-9856
https://orcid.org/0000-0001-5478-3192
https://orcid.org/0000-0003-1125-3823
https://orcid.org/0000-0003-4455-7276

92 Calapkulu ve ark.

Akromegali Hastalarinda Kemik Mineral Yogunlugu

Turk J Osteoporos
2022;28:91-6

Giris

Akromegali genellikle hipofiz adenomuna bagli asir blyime
hormonu (BH) Uretimi sebebiyle artmis insilin benzeri blylime
faktord-1  (IGF-1) ile karakterize, iskelet sisteminde sekil
bozuklugu ile birlikte sistemik etkilere neden olan bir hastaliktir.
Genellikle 4. veya 5. dekadda tani alir (1,2). Sinsi bir hastalik
olup semptom baslangici ile tani konulmasi arasindaki sire
ortalama 5 yildir (3). BH ve IGF-1 kemik blylimesi, modellemesi
ve vyeniden sekillenmesinin  6nemli  dUlzenleyicileridir = (4).
BH'nin kemik Uzerine direkt etkisi olmasina ragmen etkilerinin
buytk cogunlugu IGF-1 araciligi ile gergeklesir. Osteoblastlarin
proliferasyonu ile mezenkimal prekdrsor hicrelerin kondrogenez
veya osteoblastogenez yoéninde farklilasmasini  uyarirken
adipogenezin yavaglamasini saglar (5).

BH fazlaligi, cocukluklarda uzun kemiklerin epifiz plaklar
kapanmadan Once ortaya c¢ikarsa lineer blylimeye neden
olur ve hipofizer gigantizm tablosu ile sonuglanir (6). Eriskin
yaslardaki fazlaliginin ise lineer biylimeye etkisi yoktur. Yumusak
dokularla birlikte el, ayak ve yiz kemiklerinde genislemeye
neden olur. BH'nin arttigi durumlarda kemik dénglst hizlanir
(7). Aktif akromegali hastalarinda osteokalsin gibi kemik yapim
belirtecleri ile idrar hidroksiprolin, serum C-terminal kollajen tip
1 capraz baglari ve idrar tip 1 kollajen N-telopeptid gibi kemik
rezorpsiyon belirtecleri artar (5). Buna ek olarak calismalarda
serum kalsiyum ve fosfat duzeyleri ile birlikte glnltk idrar
kalsiyum ekskresyonunun da arttigir gosterilmistir (8-10). Aktif
akromegali hastalarina eslik eden hiperkalsemi, hiperfosfatemi
ve hiperkalsiliri osteoporoz gelisimine katkida bulunabilir.
Akromegali ve kemik mineral yogunlugu (KMY) arasindaki
iliskiyi inceleyen calismalarin sonuglari tartismalidir. Literatir
incelendigi zaman KMY’de artisin saptandigi veya degismedigi
calismalarin yani sira KMY'de azalmanin saptandidi calismalar
da bildirilmistir (11-14). Calisma popdlasyonlarinin cesitliligi,
calisma protokollindeki farkliliklar, akromegali hastaliginin
slresi, hastaligin aktivitesi, KMY’nin élctldigu bélgelerin farkli
olmasi, hastalikla beraber hipogonadizmin var olup olmamasi
gibi nedenler bu farkli sonuglara neden olabilir. Biz bu ¢alismada
hipogonadizmi olmayan yeni tani almis akromegali hastalarinda
KMY'yi degerlendirmeyi ve BH ile IGF-1 diizeyinin KMY Uzerine
etkilerini incelemeyi amacladik.

Gereg ve Yontem

Bu calisma icin Saglk Bilimleri Universitesi, Diskapi Yildirim
Beyazit Egitim Arastirma Hastanesi Endokrinoloji ve Metabolizma
Klinigi'nde Eylil 2015-Aralik 2020 vyillari arasinda akromegali
tanisi alip takip edilen 66 hastanin dosyasi geriye yonelik olarak
incelendi. Postmenapozal 11 kadin hasta, hipogonadizmi olan 5
erkek hasta, sigara kullanimi olan 2 hasta, alkol kullanimi olan
1 hasta, primer hiperparatiroidisi olan 1 hasta ve dosyadaki
verileri eksik olan 10 hasta calisma disinda birakildi. Sonug
olarak calismaya yeni tani alan ve KMY &lgimleri bulunan 36
akromegali hastasi dahil edildi. Elli yas Gzeri erkeklerde T-skoru

-2,5 ve alti olanlar, premenapozal kadin ve 50 yasindan kiguk
erkeklerde ise Z-skoru -2 ve alti olan hastalar osteoporoz olarak
kabul edildi. T-skoru -1 ile -2,5 arasinda olan hastalar osteopeni
olarak kabul edildi. Akromegali tanisi, karakteristik klinik
Ozellikler, yas ve cinsiyet icin normal degerlerin Uzerinde IGF-
1 seviyelerinin olmasi ve oral glukoz ytklemesinden sonra BH
dizeyinin =1 ng/mL olmasi ile konuldu. Tim hastalarin hipofize
yonelik yapilan manyetik rezonans goérintilemesinde hipofiz
adenomu mevcuttu.

Hasta verileri bir anket formu araciligiyla antropometrik élctimler
ve hastane kayitlarindaki bilgiler kullanilarak toplandi. Hastalarin
yasl, cinsiyeti, antropometrik 6lciimleri, D vitamini duzeyleri,
kalsiyum-fosfor magnezyum gibi elektrolit diizeyleri, én hipofiz
hormon paneli ve cift enerili X4sini absorbsiyometri (DXA)
Olctimleri degerlendirme kapsamina alindi. Vicut kitle indeksi
(VKI) vicut adirhiginin metre kare cinsinden viicut boyuna
bolinmesiyle (kg/m?) hesaplandi. Vendz kan érnekleri en az 8-12
saatlik achdi takiben sabah saat 8:00 ile 09:00 arasinda alindi. BH
ve IGF-1 dulzeyleri, IMMULITE 2000 Xpi'de (Siemens Healthcare
Diagnostics Inc.) kemiliminesans yontemi ile analiz edildi. BH
icin normal aralik 0-0,8 ng/mL idi. IGF-1 icin normal aralik 64-
188 ng/mL idi. Hastalarin KMY’leri DXA 6lcimi ile belirlendi.
Lomber vertebra ve proksimal femurdan DXA cihazi ile yapilan
KMY sonuglari gr/cm? olarak ve pik geng eriskin kemik yogunluk
degerine gdre belirlenen Z ve T-skorlari ile de@erlendirildi.

Bu calisma icin Saglik Bilimleri Universitesi, Diskapi Yildirnm
Beyazit Egitim ve Arastirma Hastanesi Klinik Arastirmalar Etik
Kurulu'ndan (karar no: 77/05, tarih: 09.12.2019) onay alindi ve
calisma Helsinki Bildirgesi'ne uygun olarak yurGtaldd.

istatistiksel Analiz

Tdm veriler bilgisayar ortamina aktarildi ve istatistiksel analizler
icin SPSS for Windows, versiyon 21 (IBM Corporation, Armonk,
New York, United States) uygulama istatistiksel analiz programi
kullanilarak analiz edildi. Olciimlerin normal dagilima uyup
uymadigi Kolmogorov-Smirnov testi ile analiz edildi. Kategorik
degiskenler siklik ve ylzde (%) ile ifade edildi. Normal dagiima
uyan devamli degiskenler ortalama + standart sapma olarak,
normal dagilima uygun olmayan degiskenler ise medyan
(minimum-maksimum) degerler olarak 6zetlendi. Degiskenler
arasindaki iliskiler normal dagilima uygun olup olmamasina gére
Spearman veya Pearson korelasyon analizi ile incelendi. Tim
analizlerde istatistiksel olarak p<0,05 diizeyi anlamli olarak kabul
edildi.

Bulgular

Calismaya %55,6'si (n=20) kadin ve %44,4'G (n=16) erkek
olan, ortalama yasi 46,2+12,5 yil olan 36 yeni tani akromegali
hastasi dahil edildi. Hastalarin %33,3'lGnde (n=12) hipertansiyon
ve %19,4'Unde diyabet Oyklsi mevcuttu. Calismaya alinan
hastalarin antropometrik ve laboratuvar verileri Tablo 1'de
verilmistir. Hastalarin ortalama adenom boyutu 12,7 mm (5-
43) olup %16,6'sinda (n=6) cevre yapilara invazyon mevcuttu.
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Medyan IGF-1 ve BH dizeyleri sirasiyla 551 ng/mL ve 8,2 ng/
mL saptandi. Adenom boyutu buyik olan hastalarda BH
sekresyonunun daha fazla oldugu gozlendi (r=0,443, p=0,014).
Adenom boyutu ile IGF-1 dlzeyi arasinda korelasyon izlenmedi
(r=0,096, p=0,602). Alkalen fosfataz dlzeyi ile BH duzeyi
arasinda pozitif korelasyon saptandi (r=0,437, p=0,033).
Kalsiyum, fosfor, vitamin D dzeyi ile BH ve IGF-1 dlizeyi arasinda
istatistiksel agidan anlamli bir korelasyon saptanmadi (p>0,05).

DXA sonuglar degerlendirildigi zaman hastalarin %58,3'linde
(n=21) osteopeni saptandi. Hastalarin hicbirinde osteoporoz
saptanmadi. Hastalarin femur boynundan degerlendirilen KMY
dizeyi 1,15+0,13 g/cm? saptandi. Erkek ve kadin hastalar
karsilastirildiginda lomber bélge ve femurdan 6lcllen KMY
degerleri arasinda fark saptanmadi. VKi ile KMY &lcimleri
arasinda istatistiksel agidan anlamli bir korelasyon saptanmadi.
Femur boynundan Olgilen KMY degeri ile IGF-1 (r=0,484,
p=0,036) ve BH (r=0,595, p=0,007) dlzeyleri arasinda pozitif
korelasyon saptandi. Femur T-skoru ile BH arasinda pozitif
korelasyon saptandi (r=0,507, p=0,027). Lomber bodlge KMY
Olclimleri ile BH ve IGF-1 dizeyleri arasinda istatistiksel agidan

anlamli bir korelasyon bulunmadi. Hastalarin KMY &lctimleri ve
bu Slctimlerin IGF-1/BH duzeyleri ile korelasyon analizi Tablo 2'de
verilmistir.

Tartisma

Bu calisma, yeni tani alan akromegali hastalarinda artmis BH
ve IGF-1 duzeylerinin proksimal femur KMY’si ile pozitif korele
oldugunu gosterirken lomber bdlge KMY &lctimleriyle iliskilerinin
olmadigini gostermektedir. Ayrica artmis BH sekresyonuyla
proksimal femur T-skoru arasinda pozitif korelasyon saptanmistir.
BH fazlaliginin KMY Uzerindeki etkisi ile ilgili bilgiler literatlrde
degisiklik géstermektedir. Bazi calismalarda KMY'nin arttigi veya
referans araliklar icinde oldugu bildirilirken, bazi calismalarda
azaldigi bildirilmistir (7,15-17).

Padova ve ark. (18) 20 (12 aktif, 8 remisyon) akromegali
hastasini degerlendirdikleri bir calismada LI-L4 DXA sonucuna
gore hastalarin %32'sinde osteopeni ve %26'sinda osteoporoz
oldugunu bildirmislerdir. Femur boynu DXA sonucuna gdre
hastalarin  %42'sinde osteopeni ve %32'sinde osteoporoz

Tablo 1. Hastalarin klinik ve laboratuvar verileri

Sonuclar Referans araliklar
Boy (cm) 166,5+8 =
Kilo (kg) 85,1£17,5 -
Vicut kitle indeksi (kg/m?) 30,8+6,9 -
Kreatinin (mg/dL) 0,74+0,17 0,7-1,2
Aclik kan glukozu (mg/dL) 108,2+26,7 74-106
HbATc (%) 6,1+0,9 -
IGF-1 (ng/mL) 551 (329-1581) 64-188
Blylme hormonu (ng/mL) 8,2 (1,6-55,7) 0-10
TSH (mIU/L) 1,05 (0,27-3,8) 0,27-4,2
Serbest T4 (ng/dL) 0,9 (0,6-1,6) 0,93-1,7
ACTH (pg/mL) 33,6 (7-117) 0-46
Kortizol (mg/dL) 11,9+4,3 6,7-22,6
FSH (IU/L) 4,76 (2,7-15,3) 1,27-19,26
LH (IU/L) 2,79 (1,28-8,53) 1,24-8,62
Total testosteron* (ng/dL) 317 (249-479) 175-781
Ostradiol** (ng/L) 28 (5-237) -
Prolaktin (ng/mL) 12,7 (0,2-77) 2,64-13,13
Kalsiyum (mg/dL) 9,6+0,43 8,6-10,2
Fosfor (mg/dL) 4,1+0,65 2,54,5
Magnezyum (mg/dL) 1,94+0,18 1,6-2,6
Parathormon (pg/mL) 44,3+16,7 19,8-74,9
25(0OH)D (ng/mL) 12 (5,444,3) -
Alkalen fosfataz (U/L) 87,9+28,8 40-129
IGF-1: insiilin benzeri bliyiime faktorii-1, TSH: Tiroid stimilan hormon, ACTH: Adrenokortikotrop hormon FSH: Follikiil uyaran hormon, LH: Luteinizan hormon, HbA1c:
Hemoglobin Alc, 25(0OH)D: 25-hydroksivitamin D
*Erkek hasta grubunda degerlendirilmistir.
**Kadin hasta grubunda degerlendirilmistir.
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oldugunu raporlamiglardir. Ayni calismada L1-L4 dlzeyinden
Olcllen KMY 0,95+0,15 g/cm?, femur bolgesinde dlclilen KMY
0,79+0,12 g/cm? olarak saptanmistir. Bizim calismamizdan farkl
olarak bu calismada 7 kadin hastanin postmenapozal olmasi
ve 4 hastanin hipogonadizm 6ykusinin olmasi osteoporoz
gelisimine zemin hazirlamis olabilir.  Son vyayinlar &zellikle
aktif hastaligi olan ve hipogonadizmin eslik ettigi akromegali
hastalarinda kemik dénglstnln arttigini ve vertebral kiriklarin
daha sik oldugunu gostermektedir. Hipogonadizmin eslik
ettigi akromegali olgularinda vertebral KMY’nin gonadal
fonksiyonlari normal olan olgulardan daha disik bulunmasi,
vertebral KMY'nin BH etkisinden cok gonadal fonksiyonlar
ile iliskili oldugu gorisint desteklemektedir. Sadece birkag
calisma akromegali hastalarinda distk KMY bildirmistir ve bu
durumun tedavi edilmemis hipogonadizm varligiyla iliskili oldugu
gosterilmistir (19). Hipogonadizm &ykisi olmayan hastalarda
On kol ve kalcada KMY’nin korundugu, hatta arttigi saptanmis
olup hipogonadal akromegali hastalari ve kontrol grubu ile
kiyaslandiginda KMY’nin daha ylksek oldugu gdsterilmistir
(12,15,20).

Akromegali hastalarinda cinsiyetin, VKi'nin ve hastalik siiresinin
KMY Uzerindeki etkisi tartismalidir (7,16,20,21). Scillitani ve ark.
(16) akromegali hastalarinda BH fazlaliginin kemik Gzerindeki
anabolik etkisinin cinsiyetten bagimsiz oldugunu raporlamislardir.
Buna ek olarak femurdan Olclilen KMY'nin hastalik suresi ile
iliskili olmadigini, lomber bélgenin KMY’sinin hastalik stresi ile
pozitif kolerasyon gosterdigini saptamislardir. Ueland ve ark.
(7) akromegali hastalarinda femur ve lomber KMY 6l¢timlerinin

her iki cinsiyette farkliik gdstermedigini ama akromegalik
kadinlarda total vicut KMY’sinin azaldigini bildirmislerdir.
Hastalik suresi ile total Z-skoru arasinda negatif iliski bulmuslar
ve yasl, VKi'yi ve cinsiyeti total KMY’nin bagimsiz belirleyicileri
olarak bildirmislerdir. Qin ve ark. (21) lomber bdlge ve kalcadan
Olcllen Zskorlari ile hastalik slresi arasinda negatif bir
korelasyon oldugunu raporlamislar ama VKi ile Z-skoru arasinda
bir iliski bulamamuslardir. Bolanowski ve ark. (20) ise akromegali
hastalarinda KMY'nin cinsiyete ve kemik yapisindan bagdimsiz
olarak 6lciim yapilan bodlgeye gére degistigini bildirmislerdir. Bu
calismalarin hepsinde hipogonodal ve aktif hastaligi olmayan
akromegali hastalari analize dahil edilmistir. Bizim calismamizda
cinsiyetin ve VKi'nin KMY é&lciimleri ile iliskisi saptanmamistir.
Bu calisma onceki calismalardan farkli olarak yeni tani alan
akromegali hastalar ile yapiimistir. Calismaya alinan hasta
populasyonun dnceki ¢alismalardan farkli secilmesinin nedeni
ise IGF/BH duzeylerindeki artisin KMY  Uzerindeki etkisini
hastalik slresinden ve tedavi etkisinden bagmsiz olarak
degerlendirmektir.

Aksiyel iskeletin  %70'i trabekiler kemikten olusurken,
appendikiler iskeletin %90"1 kortikal kemikten olusmaktadir.
BH'nin kortikal ve trabekiler kemik Uzerine etkileri farkldir.
Trabekdler kemikler kortikal kemiklere kiyasla rezorpsiyona
daha duyarlidir (7). Akromegali hastalarinda kortikal kemik
kitlesi genellikle artarken, trabekiler kemik kitlesi degiskenlik
gosterir (12,22). Akromegali daha ¢ok trabekuler kemik mikro-
mimarisini olumsuz yonde etkilemektedir. Kotzmann ve ark. (13)
seksen iki akromegali hastasini iceren calismalarinda, KMY'yi

Tablo 2. insiilin benzeri biiyiime fakt6rii-1 ve biiyiime hormonu diizeylerinin kemik mineral yogunluklari ile korelasyon

analizleri

Sonuclar IGF-1 ile kolerasyon BH ile kolerasyon

Femur KMY (g/cm?) 1,15£0,13 r=0,484 , p=0,036 r=0,595, p=0,007
Femur T-skoru 0,6 (-1,2-2) r=0,429, p=0,067 r=0,507, p=0,027
Femur Z-skoru 0,9 (-0,7-2,8) r=0,391, p=0,098 r=0,281, p=0,244
Lomber (L1-L4) KMY (g/cm?) 1,05+0,12 r=0,228, p=0,363 r=0,294, p=0,236
Lomber (L1-L4) T-skoru 0,3 (-2,3-2,2) r=0,274, p=0,271 r=0,287, p=0,247
Lomber (L1-L4) Z-skoru 0,5 (-1,53,2) r=0,039, p=0,877 r=0,123, p=0,627
L1 KMY (g/cm?) 0,960,15 r=0,189, p=0,453 r=0,439, p=0,069
L1 Tskoru -0,75 (2,43) r=0,167, p=0,507 r=0,393, p=0,107
L1 Zskoru 0,5 (-1,94) r=-0,011, p=0,964 r=0,244, p=0,329
L2 KMY (g/cm?) 1,02+0,15 r=0,191, p=0,448 r=0,321, p=0,194
L2 T-skoru 0,75 (-2,8-2,6) r=0,223, p=0,374 r=0,322, p=0,192
L2 Z-skoru 0,2 (-1,6-3,2) r=0,118, p=0,641 r=0,293, p=0,238
L3 KMY (g/cm?) 1,08+0,13 r=0,255, p=0,307 r=0,290, p=0,243
L3 T-skoru 0,2 (-2,5-2,3) r=0,278, p=0,265 r=0,265, p=0,287
L3 Zskoru 0,85 (-1,4-2,9) r=0,053, p=0,835 r=0,193, p=0,442
L4 KMY (g/cm?) 1,11£0,12 r=0,407, p=0,094 r=0,064, p=0,801
L4 T-skoru 0,1(-2,2-2,1) r=0,412, p=0,090 r=0,057, p=0,823
L4 Z-skoru 0,7 (-2,1-3) r=0,141, p=0,578 r=0,019, p=0,942
IGF-1: Instilin benzeri blyiime faktéri-1, BH: Biylime hormonu, KMY: Kemik mineral yogunlugu




Turk J Osteoporos
2022;28:91-6

Calapkulu ve ark. 95

Akromegali Hastalarinda Kemik Mineral Yogunlugu

DXA ile, kemik mikromimarisini ise yiiksek rezoltsyonlu periferal
kantitatif bilgisayarli tomografi (HR-pQCT) ile degerlendirmisler
ve hipogonadizmin  KMY ile mikromimariyi etkileyen en
onemli belirleyici faktoér oldugunu raporlamislardir. Gonadal
fonksiyonu normal olan akromegalik hastalar kontrol grubu
ile karsilastirdiklarinda; distal tibiada DXA ile KMY'yi normal
bulmalarina ragmen trabekiler mikromimarinin daha dusik
oldugu sonucuna varmislardir (13). italya'da yapilan bir meta-
analizde akromegali hastalarinda kortikal kemikten zengin olan
femur boynunda daha yliksek KMY oldugu raporlanmistir. Ayni
meta-analizde hipogonadizmi olan hastalarin normal gonadal
fonksiyonu olan hastalara kiyasla lomber omurga ve femur
boynunda daha dustik KMY'ye sahip oldugu g&sterilmistir
(19). Bu calismalar incelendiginde BH'nin anabolik etkilerinin
daha cok kortikal kemik Uzerinde meydana geldigi, aksine
trabekdler mikromimarinin BH fazlaligindan olumsuz etkilendigi
distnulebilir. Scillitani ve ark. (16) akromegali hastalarinda
BH artisinin kemikteki etkisinin dgonadal hastalarda hastalik
aktivitesinden bagimsiz olarak sadece omurgada belirgin
oldugunu ve aktif hastalarda gonadal durumdan bagimsiz
olarak sadece femur boynunda mevcut oldugunu bildirmislerdir.
Bu calismada da hipogonadal hastalar calisma disinda birakilarak
BH'nin KMY Uzerindeki etkisi daha iyi anlasiimaya calisiimistir.
Literatlr ile uyumlu olarak BH ve IGF-1 duzeyinin kortikal
kemikten zengin olan proksimal femur KMY’si ile pozitif korele
oldugu, lomber vertebra bdlgesinden &lcilen KMY ile iliskisi
olmadigi saptanmistir.

Bu calismanin bazi sinirlayici faktorleri mevcuttur. Bunlardan
ilki calismanin retrospektif olarak tek merkezden yapilmasi
nedeniyle érneklem sayisinin az olmasi ve egzersiz aliskanliklari
gbi  KMY  0Olciminl  etkileyecek bilgilerin - tam  olarak
degerlendirilememesidir. BH ve IGF-1 duzeyleri normal olan
kontrol grubunun olmamasi ¢alismanin gtctnt sinirlamaktadir.
Akromegalide normal ya da artmis KMY'ye ragmen kirik
riski artmistir - (15,17-19,23).  Calismamizda  kirik  riskinin
degerlendiriimemis olmasi  BH'nin  kemik Uzerine etkisini
aciklamakta sinirh kalmaktadir. BH fazlaligi nedeni ile kemik
yapilarda ortaya cikan degisiklikler akromegali hastalarinda DXA
Olclimlerinin yaniltici olmasina neden olabilir. Bu durumu ekarte
etmek icin yapilan ve kemik kalitesini daha iyi yansitan HR-pQCT
ve kantitatif ultrasonometri gibi tani araclarinin kullanilmamasi
calismanin bir diger sinirlayici faktorl olarak kabul edilebilir.
Son olarak kemik yapim ve yikim belirteclerinin dlcimindn
yapilamamasi BH dizeyinin kemik dénglsu Uzerindeki etkisini
aciklamakta yetersiz kalmaktadir.

Sonug

Yeni tani alan akromegali hastalarinda BH ve IGF-1 dizeyi ile
proksimal femurdan dlcllen KMY arasinda pozitif korelasyon
saptanirken, lomber boélgeden olcilen KMY arasinda iliski
saptanmamisti. Bugln igin klinik pratigimizde akromegali
hastalarinda osteoporoz agisindan hangi tarama metodunu
kullanmamiz gerektigini belirleyen bir kilavuz yoktur. Bu calisma

yeni tani almis akromegali hastalarinda yapilmis ve hastalarin
hicbirinde osteoporoz gdzlenmemistir. Bu nedenle akromegali
hastalarinda osteoporoz degerlendirmesini yetersiz kalsiyum
alimi, hiperparatiroidi, hipogonadizmin ve steroid tedavisi gibi ek
risk faktorleri varliginda dnermekteyiz.
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Osteoporosis and Related Factors in Patient with Type 2 Diabetes
and Prediabetes

Tip 2 Diabetes Mellituslu ve Prediyabetli Hastalarda Osteoporoz ve lliskili Faktorler
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*Kutahya Health Sciences University Faculty of Medicine, Department of Internal Medicine, Division of Endocrinology and Metabolism, Kitahya, Turkey

Abstract

Objective: Osteoporosis is a disease leading to increased morbidity and mortality. Untreated patients are prone to fracture. In consequence,
early diagnosis of osteopenia and osteoporosis is important. Diabetes mellitus (DM) is among the leading causes and is associated with an
increased risk of skeletal fractures. The high prevalence of osteoporosis and associated fractures is an important health problem. Although
many studies have been conducted to evaluate the frequency of osteoporosis in DM, there are only limited data for prediabetes.

Materials and Methods: Prediabetes patients and type 2 patients with DM applying to our internal medicine and endocrinology and
metabolic diseases outpatient clinics were included in this cross-sectional study. Twenty-nine women and 6 men with prediabetes, and 53
women and 8 men with DM were evaluated. Lumbar spine and femur bone mineral densities were investigated using dual-energy X-ray
absorptiometry. The study was conducted in accordance with the Declaration of Helsinki.

Results: Lumbar spine T-scores were lower in patients with diabetes. Also, FRAX value for major fracture risk was higher. Prediabetes patients
bone mineral density measurements revealed osteopenia. In our study, a major risk factor for osteoporosis was advanced age.

Conclusion: Prediabetic patients are at risk of osteopenia and osteoporosis. Therefore, the necessity of preventive measures starting from
the prediabetic period is underlined.

Keywords: Osteopenia, osteoporosis, prediabetes, type 2 diabetes mellitus, bone mineral density, fracture risk

Amac: Osteoporoz, morbidite ve mortalitenin artmasina neden olan bir hastaliktir. Tedavi edilmemis hastalarda artmis kirik riski ile iligkilidir.
Osteopeni ve osteoporozun erken teshisi bu nedenle énemlidir. Diabetes mellitus (DM) artmis iskelet kiriklari ile iliskilidir. Osteoporoz ve iliskili
kiriklar 6nemli bir saglik sorunudur. DM'de osteoporoz sikligini degerlendirmek icin bir¢ok calisma yapilmis olsa da prediyabet icin yalnizca
sinirli veri vardir.

Gereg ve Yontem: Kesitsel tipteki bu calismaya dahiliye ve endokrinoloji ve metabolizma hastaliklari poliklinigimize basvuran prediyabet
hastalari ve tip 2 DM hastalari dahil edildi. Yirmi dokuz kadin ve 6 erkek prediyabet, 53 kadin ve 8 erkek diyabet hastasi olarak degerlendirildi.
Lomber omurga ve femur kemik mineral yogunluklari dual-enerji X-isini absorbsiyometri ile arastirildi.

Bulgular: Diyabetik hastalarin lomber omurga T-skorlari daha distktl. Ayrica major kirik riski icin FRAX dederi daha yiksekti. Prediyabet
hastalarinin kemik mineral yogunlugu ol¢imleri osteopeni oldugunu gosterdi. Calismamizda osteoporoz igin major risk faktord ileri yasti.
Sonug: Prediyabetik hastalar osteopeni ve osteoporoz agisindan risk altindadir.

Anahtar kelimeler: Osteopeni, osteoporoz, prediyabet, tip 2 diabetes mellitus, kemik mineral yogunlugu, kirik riski
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Introduction

Diabetes and osteoporosis are increasing and important health
issues worldwide (1,2). Poorly controlled diabetes may lead
to nephropathy, retinopathy, neuropathy, and cardiovascular
diseases. Although diabetes has been included as a secondary
cause for osteoporosis, in clinical practice osteoporosis is not
screened usually as the other complications (3,4). Osteoporosis
may lead to impaired quality of life, and disability due to hip and
vertebral fractures. As a natural course of longer life expectancy,
the number of fractures increases throughout the world (3-6).
Hip fracture especially was found to be related with increased
mortality and morbidity (3,4). All types of fractures will also
increase the economic expenditure (3,4). There are inconsistent
reports for osteoporosis in type 2 diabetes mellitus (T2DM) (3-6).
Janghorbani et al. (6) evaluated this risk and concluded in their
meta-analysis that diabetes and hip fracture are correlated.
Evaluating a patient with T2DM for osteoporosis only with
bone mineral density (BMD) is not adequate, and may lead to
underestimation of fracture risk (7). Bone turnover was low in
diabetes because markers of bone resorption and formation
has been found to be lower than in controls (8). The Women's
Health Initiative stated that women with T2DM at baseline had
a 20% increased risk of fracture at any part of the body (9).
Strotmeyer et al. (10) proposed that patients with impaired
fasting glucose (IFG) may be releated with an intermediate
risk of fractures. Poor glycaemic control was interreleated with
increased likelihood of osteoporosis and osteopenia (11).
Another problem in diabetes may be accompanying obesity,
because increased fat may lead to under or over estimation
of BMD calculated using dual energy X-ray absorptiometry
(DEXA). Quantitative computer-assisted tomography should
be an alternative in these patients, by giving more accurate
measurements in severe obese patients (12). Bone turnover is
decreased in T2DM and the microstructure of bone is altered,
especially in patients presenting microvascular complications.
The pathophysiological mechanisms underlying bone fragility
may be correlated with hyperglycaemia and oxidative stress.
Also accumulation of advanced glycation end products (AGEs)
may compromise collagen properties and the function of
osteocytes (13). Patients with T2DM generally tend to develop
sarcopenia with time and they are prone to falls. Alteration in
cortical bone structure and bone pattern may also contribute to
the risk of fragility. Another problem is that medications used to
treat diabetes may interfere with bone health (14).

Bone turnover has been reported to be low both in diabetic
and prediabetic patients. The pathophysiologic mechanism of
bone changes in diabetes have not yet been explained in details
(15,16).

There are many studies about BMD in diabetes, while studies
about prediabetes are limited. The purpose of our study was to
appraise osteoporosis and related factors such as total calcium
intake, D vitamin status, and fracture risk in diabetes as well as
in prediabetes patients.

Materials and Methods

A hospital-based cross-sectional study was conducted and all
patient were chosen consecutively from our endocrinology and
internal medicine department outpatient policlinics between
January 2019 and January 2020. All selected participants
were patients presenting T2DM or prediabetes and older than
18 years. T2DM was diagnosed based on the standards of
medical care in diabetes by the American Diabetes Association
as follows: (a) hemoglobin Alc (HbA1c) 26.5%; or (b) fasting
blood glucose (FBG) =126 mg/dL (no caloric intake for 8 hours
at least); or (c) 2-h blood glucose =200 mg/dL by oral glucose
tolerance test (using glucose load containing the equivalent of
75 g anhydrous glucose dissolved in water); or (d) random blood
glucose =200 mg/dL in patients with typical hyperglycaemia
symptoms or hyperglycaemia crisis, which occurs in the absence
of unequivocal hyperglycaemia. The results were confirmed
by repeating tests (17). Prediabetic patients were defined as
patient with IFG, impaired glucose tolerance and/or HbA1c
values between 5.7 and 6.4. The exclusion criteria inclusive (a)
diagnosis of malignant tumour and severe organ failure; (b)
diagnosis of endocrinologic diseases; (c) long-term bedridden
patients.

Written informed consent was taken from each patient. The
patients were asked for eventual smoking, alcohol consumption
and exercising. Also previous histories of fractures and lactose
intolerance were queried. Daily calcium intake from each patient
was calculated using iofbonehealth-calcium-calculator.

BMD measurement: DEXA (Hologic-Discovery, USA) was used
to detect the BMD of each patient at three sites: total lumbar,
femur neck, and total hip.

FRAX score was calculated for each patient. Vitamin D levels
were measured using a Beckman coulter DxI 800 immunoassay
system. Laboratory analyses were performed with a Beckman
Coulter AU5800.

This study was approved by the Kitahya Health Sciences
University Non-Invasive Clinical Research Ethics Committee
(decision no: 2019/2, date: 30.01.2019).

Statistical Analysis

Analyses in prediabetes and diabetes patients were performed
separately. Results were expressed as mean value + standard
deviation to describe continuous variables and with n values
or percentages to describe categorical variables. Chisquare
tests were used for categorical variables, One-Way ANOVA for
normally distributed continuous variables, and the Kruskal-Wallis
test for skewed continuous variables. Also logistic regression
analysis was used to assess the relationship between BMD
measurements and affecting factors. A univariate model was
used first. Then a multivariate analysis was performed. A
two-sided p-value of <0.05 was considered to be statistically
significant.

Results

Table 1 shows a comparison between diabetic and prediabetic
patients. Twenty-nine women (30%), and 6 men (0.06%)



Turk J Osteoporos
2022;28:97-103

Unal et al. 99

Diabetes and Osteoporosis

with prediabetes and 53 women (0.55%) and 8 men (0.08%)
with T2DM were included in the study. The mean body mass
index was higher in diabetic patients. Other variables such as
age, weight, height, and smoking and alcohol consumption
were similar between the groups. Calcium intake and lactose
intolerance were also similar. Forty-seven women in the diabetic
group and 26 women in the prediabetic group did not have
any complaint for lactose intolerance. Three women with
prediabetes and 6 women with diabetes described lactose
intolerance. This numbers were 2 in prediabetic group and 1
in diabetic group for men, respectively (Table 1). Properties and
related complications of diabetic patients are given in Table 2.
Biochemical values of the patients were similar, but creatinine
levels were slightly higher and hemoglobin levels were slightly
lower in the diabetic group (Table 3). BMD measurements for
hip and lumbar spine, and T-score results for both groups were
similar, but FRAX major osteoporosis risk was higher in the
diabetic group (Table 4). Among the prediabetics, 8 patients did
already know that they had osteoporosis and 1 of them had
experienced a fracture, while they were 22 and 3 respectively
among the diabetic patients (22 patients presented osteoporosis
history; 3 had fractures) (Table 5). Although not all patients
with insufficient daily calcium intake had lactose intolerance, all

lactose intolerant patients were not ingesting enough calcium
daily. Also, none of the patients with sufficient calcium intake
had lactose intolerance (Table 6). The frequencies of osteopenia
published by World Health Organization (WHO) are given in
Table 7. Prediabetes group did not differ from the diabetes
group at the hip and lumbar spine for frequency of osteopenia.
The osteoporosis frequencies published by WHO are given in
Table 8. The frequency of osteoporosis was not different in the
prediabetes group at the femoral neck, but it was more frequent
at lumbar spine in the diabetic patients.

In order to evaluate factors that may affect osteopenia and/
or osteoporosis, a logistic regression analysis was performed. In
multivariate analysis, the most important factor was age (Table
9).

In the prediabetes group, there were 2 patients using acarbose
and 7 patients using metformin. In the T2DM group, 55
patients were using metformin, 10 patients were using
acarbose, 6 patients were using glinides, 21 patients were using
sulphonylurea, 10 patients were using pioglitazone. Thirty-seven
patients were on DPP-4 inhibitor therapy. Eleven patients were
using SGLT-2 inhibitors, 8 patients were using GLP-1 analog
therapy and 30 patients were using insulin.

Table 1. Characteristics of the study sample

DM Prediabetes o)
Gender (female) (n; %) 53 (64.6%) 29 (82.9%) NS
Age (year) 59.9+1.2 57.7+2.3 0.202
Height (cm) 1.57+0.01 1.59+0.01 0.239
Body weight (kg) 78.3+1.9 73.9£1.9 0.137
BMI (cm/kg?) 31.6+0.8 29.1+0.8 0.028*
Menopause (n) 46 21 0.144
Smoker (n) 8 9 0.152
Alcohol consumption (n) 2 0 0.159
Daily Ca intake (mg) 780141 752427 0.586
Lactose intolerance 6 female, 1 male 3 female, 2 male 0.692
*Although the p-value was <0.05, it was not considered clinically significant.
BMI: Body mass index, DM: Diabetes mellitus, Ca: Calcium

Diabetes variable

Table 2. Characteristics of and frequency of related complications among the diabetic patients (n=61)

Diabetes duration 12.3+0.9/year
HbA1c level (%, mean + SD) 7.620.1%
Peripheral neuropathy (%) 33.8%
Retinopathy (%) 9.6%

Micro albuminuria (%) 32.2%
Hypertension (%) 44.8%

CAD (%) 19%
Cerebrovascular event (%) 1.6%
Peripheral vascular disease (%) 3.2%

CAD: Cardiovascular disease, SD: Standard deviation
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Table 3. Biochemical properties of the study group

DM Prediabetes p
25-(OH)D (ng/mL) 35.7+2.0 32.8+1.2 0.319
Ca levels (mg/dL) 9.4+0.1 9.6+0.07 0.201
Phosphorus (mg/dL) 3.5+0.08 3.5+0.06 0.918
Magnesium (mg/dL) 1.8+0.04 1.940.01 0.077
Hemoglobin (g/dL) 13.1%0.1 13.7+0.1 0.013*
Creatinine 0.89£0.02 0.83+0.01 0.035*
ALT (U/L) 21.6+1.8 20.0+1.6 0.565
AST (U/L) 20.2+0.8 21.6+1.3 0.381
HDL (mg/dL) 49.4+1.5 51.3+2.6 0.595
LDL (mg/dL) 116.0£4.5 122.3+4.0 0.202
Triglyceride (mg/dL) 162.5£11.5 145.6£11.1 0.239

D: 25-hydroxyvitamin D

*Although the p-value was <0.05, it was not considered clinically significant.
DM: Diabetes mellitus, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, HDL:

High-density lipoprotein, LDL: Low-density lipoprotein, Ca: Calcium, 25(OH)

Table 4. DEXA results and FRAX risk of the patients

DM Prediabetes p
Femur neck T-score -0.91+0.17 -0.76+0.19 >0.05
Femur neck BMD (gr/cm?) 0.747+0.018 0.781+0.025 >0.05
L1-L4 T-score -1.00+0.19 -0.73+£0.19 >0.05
L1-L4 BMD (gr/cm?) 0.944+0.021 0.972+0.024 >0.05
FRAX major osteoporosis risk (%) 6.7+0.5 5.3+0.7 <0.05*
FRAX femur fracture risk (%) 1.3+0.1 1.1+0.3 >0.05

*There was no significant difference in the risk of femoral fracture between the diabetes and prediabetes groups.
BMD: Bone mineral density, DM: Diabetes mellitus, DEXA: Dual energy X-ray absorptiometry

Table 5. Fracture and history for old osteoporosis diagnosis distribution

Prediabetes Diabetes
No 25 34
No Fracture
o } Yes 2 5
Old osteoporosis diagnosis
No 7 19
Yes Fracture
Yes 1 B

Prediabetes DM
. . Low 4 7
No Calcium consumption
Male Lactose intolerance Eneuol 0 0
. ) Low 2 1
Yes Calcium consumption
Enough 0 0
) ) Low 25 36
No Calcium consumption
. Enough 1 11
Female Lactose intolerance
) ) Low 6
Yes Calcium consumption
Enough 0 0
DM: Diabetes mellitus
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Table 7. Frequency of osteopenia according to T-scores

Prediabetes DM p
Femur neck 37 31 NS
Lumbar spine (L1-L4) 31 29 NS
Data are expressed as percentages. NS: Not significant osteopenia were similar among diabetics and prediabetics for femur neck and lumbar spine, DM: Diabetes mellitus

Table 8. Frequency of osteoporosis according to T-scores

Prediabetes DM p
Femur neck 8.6 8.2 NS
Lumbar spine (L1-L4) 8.6 21.3 0.001
Data are expressed as percentages. NS: Not significant osteopenia were similar among diabetics and prediabetics for femur neck and lumbar spine, DM: Diabetes mellitus

Table 9. Logistic regression analysis for osteoporosis and affecting factors

Univariate model Multivariate model

OR 95% Cl p OR 95% ClI p
Age 1.840 1.370 1.133 0.000 1.068 1.021 1.118 0.004
Height 0.000 0.000 0.016 0.001 1.084 1.037 1.133 0.000
Weight 0.957 0.925 0.913 0.546 - - - -
BMI 0.980 0.913 1.051 0.562 - - - -
Smoking 0.950 0.324 2.786 0.926 - - - -
Exercise 0.478 0.147 1.553 0.220 - - - -
DM year 0.995 0.947 1.045 0.838 - - - -
FBG 1.006 0997 1.015 0.201 - - - -
HbA1c 0.932 0.681 1.275 0.657 - - - -
25-(OH)D 0.954 0.901 1.010 0.108 - - - -
Corrected Ca 0.662 0.304 1.442 0.299 - - - -
Phosphorus 0.787 0.384 1.614 0.514 - - - -
Magnesium 0.111 0.010 1.258 0.076 - - - -
Ca intake 1.001 0.999 1.002 0.403 - - - -
Lactose intolerance 2.100 0.586 7.522 0.254 - - - -
Retinopathy 1.467 0.234 9.206 0.683 - - - -
Neuropathy 0.946 0.364 2.458 0.909 - - - -
Micro albuminuria 1.583 0.580 4.321 0.370 - - - -
DM: Diabetes mellitus, BMI: Body mass index, 25(0H)D: 25-hydroxyvitamin D, Ca: Calcium, OR: Odds ratio, Cl: Confidence interval, FBG: Fasting blood glucose

Discussion

T2DM population is growing in Turkey and in the world (18).
T2DM is correlated with increased risk of skeletal fractures,
despite of increased BMD (9,19). Women'’s Health Initiative
study confirmed that women with T2DM at baseline had a
20% increased risk of fracture at any site (9,20). Valderrdbano
and Linares (9) mentioned that high BMD in T2DM is not
enough to be protective, and bone strength could indeed be
lower than what is predicted for BMD. They also stated that
the microvascular damages of diabetes may be releated with
microarchitectural bone defects, which may lie behind bone

fragility. Increased risk of fracture in patients with T2DM despite
increased BMD may be explained with high propensity for falls,
poor blood glucose control, and AGEs. AGEs like pentosidine
and carboximethyl lysine may be produced in collagen fibers and
may thus deteriorate bone strength. Hyperglycaemia can also
inhibit osteoclastogenesis.

The study Health in Aging and Body Composition confirmed
that older people with T2DM had increased risk of fractures,
while patients with IFG did not have a significantly increased risk
(9,10). The pathophysiology of increased risk of fracture in these
patients has been described, but there are only few studies
about fracture risk in prediabetes patients and studies about
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the prevalence of osteopenia and osteoporosis in prediabetes
are also very limited. Chen et al. (21) examined the trends of
osteoporosis and osteopenia in prediabetes. U.S. adults over 40
years tended to have lower BMD and high number of case of
bone patology at the femoral neck and lumbar spine between
2005 and 2014. They also reported that prediabetes patients
were associated with a higher prevalence of fracture than
healthy people. Natour et al. (22) investigated the forearm bone
density in inuit women with IFG and diabetes. They found that
the forearm bone density and T-score was lower in diabetics in
comparison to patients with IFG levels.

Dietary calcium is a basic nutrient, which is important for
bone health, and its insufficiency constitutes a risk factor
for osteoporosis (23). Our study revealed that daily calcium
consumption is unfortunately low in our region. Mean daily
calcium consumption was 780+41 mg for diabetics and 752+27
mg for prediabetics. This is lower than the recommended level.
Another restrictive factor for sufficient calcium consumption is
lactose intolerance (24). Calcium intake was also insufficient
in all lactose intolerant patients. Education may be proposed
and other foods rich in calcium may be recommended to these
persons presenting risk for osteopenia and osteoporosis.

In the present study, BMD and T-score measurements at the
lumbar spine and femur were compared between T2 diabetic
and prediabetic patients. Furthermore, the frequencies of
osteopenia and osteoporosis in these two groups and possible
confounding factors were investigated. BMD measurements
were generally similar for prediabetes and diabetes, but the
frequency of osteoporosis at the lumbar spine is higher in
diabetics compared to prediabetics.

[t has been suggested that hyperglycaemia may lead to
osteoblast dysfunction (25). Decreased osteoblast function may
induce accelerated bone loss, osteopenia and osteoporosis.
Hyperglycaemia stimulates production of macrophage colony
stimulating factor, tumour necrosis factor-o. and receptor
activator of nuclear factorkB ligand. These are osteoblast-
derived activators of osteoclast proliferation and differentiation
(26). FBG and HbA1c levels were not correlated in our study
population. The HbA1c value of our diabetic patients was not
very high and this may have influenced the results.

Diabetic complications were not correlated with osteoporosis/
osteopenia in our study. Patients with macroalbuminuria or
renal failure were not included in our study. Including patients
with more complicated renal failure may affect the results of
the study. One study from our country revealed that among
the chronic diabetic complications only microalbuminuria had a
negative impact on femoral neck BMD (27).

There are contradictory studies for lipid levels and BMD
measurements (28). In a study from Asia, a significantly negative
correlation was proposed between serum cholesterol levels and
BMD in both men and women with T2DM (29). In our study,
lipid levels were not correlated with BMD measurements.
Another important factor for osteoporosis is aging. Fracture
risk has been defined to be greater with advancing age (30).

Afshinnia et al. (31) reported that in patients with diabetes,
older age, low body weight, low serum calcium, and low-density
lipoprotein cholesterol levels were independently associated
with lumbar spine osteoporosis. In our study, the most important
confounding factor was age.

Lactose intolerance history was only asked in patients, no
lactose intolerance test was performed, which constitutes a
limitation of our study. Another limitation is the number of male
patients. Further evaluation with a larger study group may be
more informative.

Conclusion

In conclusion, T2DM patients have more frequent lumbar
osteoporosis than prediabetic patients. Candidates for diabetes
(prediabetes) and diabetic patients should be evaluated for
osteopenia/osteoporosis. Aging is an important risk factor and
early screening may prevent any fractures is this population at
risk.
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Abstract

Objective: This study determined the correlation between several laboratory variables, chest computed tomography severity score (CTSS),
and coronavirus disease-2019 (COVID-19) Reporting and Data System (CO-RADS) in COVID-19 patients.

Materials and Methods: Ninety-one patients with COVID-19 infection verified by polymerase chain reaction test, presented to the emergency
department with COVID-19 symptoms, and had a thoracic computed tomography (CT) scan at the time of admission were included in this
retrospective study. 25-hydroxyvitamin D [25(OH)D] levels, erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), D-dimer, glucose,
ferritin, creatinine, alanine aminotransferase, aspartate aminotransferase, phosphorous, and calcium levels recorded and CO-RADS and CTSS
data. The correlation of laboratory parameters with radiological findings was analyzed.

Results: A positive correlation was found between CTSS and age, ESR, CRP D-dimer while a negative correlation was found between CTSS
and lymphocyte count. Patients with high CTSS levels had higher ESR, CRP D-dimer, ferritin values and lower lymphocyte count, and lower
calcium levels. Patients with typical CO-RADS involvement had higher sedimentation, CRP glucose, and ferritin levels and lower lymphocyte
count. No significant correlation was determined between the 25(0OH)D level, CO-RADS, and CTSS.

Conclusion: The results of this study highlight that the reduced lymphocyte count, high D-dimer, sedimentation, ferritin, and CRP levels
are predictors of severe lung involvement in COVID-19 patients. Hypocalcemia can also be considered a marker of severe lung involvement
evaluated by CT in COVID-19 patients. the association between vitamin D deficiency and COVID-19 pneumonia should be investigated in
future studies.

Keywords: COVID-19, CO-RADS, CTSS, real-time reverse transcription-polymerase chain reaction, vitamin D deficiency, hypocalcemia

Amag: Bu calisma, koronavirls hastaligi-2019 (COVID-19) hastalarinda laboratuvar parametreleri, toraks bilgisayarli tomografisi (BT) siddet
skoru (CTSS) ve COVID-19 Raporlama ve Veri Sistemi (CO-RADS) arasindaki iliskiyi belirlemeyi amaclamaktadir.

Gerec ve Yontem: COVID-19 semptomlari ile acil servise basvuran ve basvuru aninda toraks BT ¢ekilmis olan, polimeraz zincir reaksiyon testi
ile COVID-19 oldugu dogrulanan 91 hasta calismaya dahil edildi. Hastalarin 25-hydroksivitamin D [25(OH)D] seviyeleri, eritrosit sedimantasyon
hizi (ESR), Creaktif protein (CRP), D-dimer, glikoz, ferritin, kreatinin, alanin aminotransferaz, aspartat aminotransferaz, fosfor ve kalsiyum
seviyeleri ile birlikte CO-RADS ve CTSS verileri retrospektif olarak kaydedildi. Laboratuvar parametrelerinin radyolojik bulgularla korelasyonu
incelendi.

Bulgular: CTSS ile yas, ESR, CRP D-dimer arasinda pozitif korelasyon bulunurken, CTSS ile lenfosit sayisi arasinda negatif korelasyon bulundu.
Yiksek CTSS seviyeleri olan hastalarda daha yiksek ESR, CRR D-dimer, ferritin degerleri ve daha disuk lenfosit sayisi ile kalsiyum seviyeleri
vardi. Tipik CO-RADS tutulumu olan hastalar daha yiiksek sedimantasyon, CRR glikoz ve ferritin seviyelerine ve daha dlsik lenfosit sayisina
sahipti. 25(OH)D dzeyi ile CO-RADS ve CTSS arasinda anlamli bir iliski saptanmadi.

Sonug: Bu calismanin sonuglari, distk lenfosit sayisi, yiksek D-dimer, sedimantasyon, ferritin ve CRP diizeylerinin COVID-19 hastalarinda
siddetli akciger tutulumunun belirleyicileri oldugunu disindlrmektedir. Hipokalsemi, BT ile degerlendirilen COVID-19 hastalarinda ciddi akciger
tutulumunun bir belirteci olarak da distindlebilir. D vitamini eksikligi ve COVID-19 pnémonisinin iliskisi ileri calismalarda arastirimalidir.
Anahtar kelimeler: COVID-19, CO-RADS, CTSS, gercek zamanli polimeraz zincir reaksiyonu, vitamin D eksikligi, hipokalsemi

Address for Correspondence/Yazisma Adresi: Kaan Alisar MD, University of Health Sciences Turkey, Erzurum Regional Training and Research Hospital, Clinic of Radiology, Erzurum, Turkey
Phone: +90 533 310 94 44 E-mail: kaan_alisar@hotmail.com ORCID ID: orcid.org/0000-0002-4351-2458
Received/Gelis Tarihi: 03.05.2021 Accepted/Kabul Tarihi: 27.07.2021

©Copyright 2022 by the Turkish Osteoporosis Society / Turkish Journal of Osteoporosis published by Galenos Publishing House.


https://orcid.org/0000-0002-4351-2458
https://orcid.org/0000-0002-9610-2153
https://orcid.org/0000-0001-7713-4435
https://orcid.org/0000-0001-7673-7699

Turk J Osteoporos
2022;28:104-10

Alisar et al.
COVID-19 Pneumonia and Vitamin D Levels

105

Introduction

In December 2019, several patients with pneumonia and no
recognized etiology were reported in Wuhan, China. Molecular
analysis of the lower respiratory system samples taken from the
patients showed that the disease-causing organism is a virus
from the coronavirus family. On February 11, 2020, this virus
was identified as a coronavirus disease-2019 (COVID-19) by
the World Health Organization (1). Worldwide, more than 2.5
million fatalities and more than 116.3 million confirmed cases
had been reported as of March 5, 2021 (2).

Previously, a decrease in leukocyte count and an increase in
C-reactive protein (CRP) levels are observed in COVID-19 with
several other abnormalities in some of the laboratory tests (3).
Furthermore, a number of risk factors for COVID-19 disease
have been discovered, including advanced age, ethnicity,
type 2 diabetes, hypertension, obesity, renal dysfunction, and
cardiovascular disorders (4). It is well recognized that each of
these factors has some connection to vitamin D insufficiency.
This has led to the question of whether low vitamin D levels
can alter the development or even prognosis of COVID-19
disease (5). On the other hand, hypocalcemia is a frequent in-
hospital consequence that happens in tandem with other clinical
problems including an imbalance in the secretion of parathyroid
hormone (PTH) and vitamin D (6).

The most accurate method for determining if a person has
COVID-19 infection is real-time reverse transcriptase-polymerase
chain reaction (RT-PCR) and chest computed tomography (CT)
has been reported to be predictive in case of false-negative
results of RT-PCR. CT is not only a diagnostic tool but also has
great importance in monitoring the progression of the disease
and evaluating the treatment outcomes (7). In COVID-19,
pneumonia is the most frequent cause of morbidity and death.
PCR test is not found to be a predictive factor for the severity of
pulmonary involvement (8,9). On the other hand, chest imaging
plays an important role in both diagnosis and classification of
disease severity in COVID-19 triage (10,11). Conventional chest
radiography is the first step of imaging in emergency services due
to its easy accessibility and cheapness. However, the sensitivity
of chest radiography is quite low in the diagnosis of COVID-19
pneumonia. The sensitivity of chest CT in the diagnosis of
COVID-19 pneumonia is quite high compared to the PCR tests
(12,13).

We aimed to determine the correlation between various
laboratory parameters including vitamin D, chest CT severity
scores (CTSS), and COVID-19 Reporting and Data System (CO-
RADS) in COVID-19 patients in this study.

Materials and Methods

Study Protocol and Design

This study was approved by the Ethics Committee of Erzurum
Regional Training and Research Hospital (decision no: 2021/02-
21, date: 18.01.2021). This study was conducted in January-
February 2021 after ethical approval, using patient recorded
data of 2020. Ninety-one patients who were admitted to the
emergency department with suspected COVID-19 infection,
screened with chest CT and had positive COVID-19 RT-PCR
results, were included in this retrospective study. Age, gender,
laboratory data, chest CT images and RT-PCR results of the
patients were retrospectively scanned from the hospital
database. The laboratory data and chest CT images at the
first admission to the emergency department were recorded.
Laboratory investigations included erythrocyte sedimentation
rate (ESR), white blood cell, lymphocyte and platelet counts,
25-hydroxyvitamin D [25(0OH)D] levels evaluated in the last
three months, CRP D-dimer, glucose, ferritin, creatinine, alanine
aminotransferase, aspartate aminotransferase, phosphorus and
calcium levels.

CO-RADS and CTSS

The CO-RADS, a procedure mostly based on the suggestions of
the North American Radiology Association, was published by
the Netherlands Radiology Association (NVVR) in 2020. From the
lowest degree of suspicion (CO-RADS 1) to the highest level of
suspicion (CO-RADS 5), this method employs a scoring system
from 0 to 5 to classify COVID-19 pulmonary involvement on CT
(14). Two additional categories denote a technically deficient
review (CO-RADS 0) and COVID-19 infection that was verified at
the time of the research by RT-PCR (CO-RADS 6). In the diagnosis
of COVID-19 pneumonia, CO-RADS 2 corresponds to “Atypical”,
CO-RADS 3 “Low Probability, Suspicious”, CO-RADS 4 “High
Probability, Suspicious” (Table 1). The inter-observer variation
of CO-RADS 2, 3, and 4 classifications can be high. Since a

Table 1. CO-RADS, COVID-19 infection suspicion level, CT findings

CO-RADS COVID-19 infection suspect level CT findings

CO-RADS 0 - Technically inadequate

CO-RADS 1 Highly unlikely Normal or non-infectious anomalies

CO-RADS 2 Unlikely tAht;r:]ogwcw;\a/l||‘Igis9con5|stent with infections other
CO-RADS 3 Equivocal Unclear whether COVID-19 is present
CO-RADS 4 Probable Abnormalities suspicious for COVID-19
CO-RADS 5 Highly likely Typical COVID-19

CO-RADS 6 PCR proven

CO-RADS: COVID-19 reporting and data system, CT: Computed tomography, COVID-19: Coronavirus disease-2019, PCR: Polymerase chain reaction
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mild infection may have a negative CT scan in the first few
days, CT findings should be interpreted together with clinical
symptoms and duration of symptoms (15). The CTSS, which
was determined using a semi-quantitative scoring approach, has
been shown to be related to the severity of the disease and can
be used as a prognostic indicator (16-21). With CTSS, each of
the five lobes of the lung is evaluated. Involvement in each lobe
is scored between 0 and 5. Each lobe’s overall scores might vary
from O (without involvement) to 25 (maximum involvement)
(Table 2).

CO-RADS classification and CTSS data were recorded by a
six-year experienced radiologist according to chest CT of the
patients. CO-RADS was classified from 1 to 5. The CTSS was
scored between 0 and 5 for each five lobes of the lung. The
chest CT was evaluated by a radiologist who was blinded to the
other features of the patients.

Statistical Analysis

SPSS (IBM Corp. Released 2011. IBM SPSS Statistics for Windows,
Version 20.0. Armonk, NY: IBM Corp.) program was used for
data analysis. Results of evaluations are documented using
descriptive statistics, including mean and standard deviation for
numerical variables and number and percentage for categorical
variables. The one-sample Kolmogorov-Smirnov test was used to
examine if the groups’ distributions were normal. Comparison
of numerical variables between two independent groups; the
Mann-Whitney U test was used to assess it because the normal
distribution requirement was not satisfied. Since the normal
distribution requirement was not satisfied, Spearman test was
utilized in correlation analysis. The statistical significance level of
alpha was accepted as p<0.05.

Results

The research involved 91 patients in total. Among the patients,
71 (78.0%) were men and 20 (22.0%) were women 71. The
average age of the patients is 57.8+16.4. Table 3 provides an
overview of the patients’ demographics and laboratory results.
The CTSS score was recorded as the lowest 0 and the highest
24. Correlation analyses were performed by evaluating CTSS
scores into two groups as below 10 and above 10 and also CO-
RADS scores into two groups as 1-3 and 4-5.

Table 2. CTSS in each lung lobe

Score Pulmonary lobe involvement rate
0 No involvement
1 <5% involvement

2 5%-25% involvement
3 26%-49% involvement
4 50%-75% involvement
5

>75% involvement

CTSS: Computed tomography severity score

The correlation of age, gender, and laboratory parameters with
CTSS and CO-RADS classification is shown in Table 4. CTSS
was correlated with age, sedimentation, CRR D-dimer, and CO-
RADS classification positively while it was and correlated with
lymphocyte, platelet counts, and calcium levels negatively. The
CO-RADS classification was correlated with age, sedimentation,
CRP, D-dimer, glucose, ferritin levels, and CTSS positively and was
correlated with lymphocyte count negatively. Comparison of the
laboratory parameters, CTSS, and CO-RADS classification are
summarized in Table 5. While sedimentation, CRP D-dimer, and
ferritin levels were higher in CTSS 10-24 group than CTSS 0-9
group, lymphocyte count and calcium levels were significantly
lower (p<0.05). Compared to the CO-RADS 1-3 group, the CO-
RADS 4-5 group had considerably greater sedimentation, CRP
glucose, and ferritin levels, but the lymphocyte count was much
lower (p<0.05).

Discussion

COVID-19 is still a cause of significant viral disease and death
around the world and continues to spread rapidly. In this
study, we hypothesized that the severity of lung involvement
on chest CT may be correlated with laboratory findings. CTSS
and CO-RADS classification based on chest CT findings obtained
at the first admission to the hospital can be predictive for
COVID-19 prognosis disease and this can guide physicians to

Table 3. Demographics and clinical characteristics of

patients with COVID-19 on admission

All patients (n=91)

mean = SD
Age (years) 57.8+16.4
Gender, male (n, %) 71 (78.0)
25(0H)D (ng/mL) 17.3+10.5

Lymphocyte (10%/L)
WBC (107/L)
Platelet (10%/L)

1645.7+1033.0
9003.8+4356.0
243736.5+79500.9

ESR 20.5+18.4
CRP (mg/L) 33.3+48.7
D-dimer (ng/mL FEU) 15407+4431.3
Glucose (mg/dL) 127.31£61.7
Ferritin (ng/mL) 446.3+444 .4
Creatinine (mg/dL) 1.0£0.4

ALT (U/L) 33.1£22.7
AST (IU/L) 31.4+21.5
Phosphorus (mg/dL) 3.3+0.8
Calcium (mg/dL) 8.9+0.7

WBC: White blood cell, ESR: Erythrocyte sedimentation rate, CRP: C-reactive
protein, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase,
COVID-19: Coronavirus disease-2019, 25(0OH)D: 25-hydroxyvitamin D, SD:
Standard deviation
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Table 4. Summary of the relationship between chest CT scores. CO-RADS classification and clinical characteristics in

COVID-19

Chest CT scores CO-RADS

Correlation coefficient p-value Correlation coefficient
Age (years) 0.485 <0.001 0.211
25(0OH)D (ng/mL) -0.058 0.585 -0.082
Lymphocyte (10°/L) -0.725 <0.001 -0.437
WBC (10/L) 0.080 0.451 -0.095
Platelet (10°/L) 0.217 0.038 0.053
ESR 0.460 <0.001 0.347
CRP (mg/L) 0.601 <0.001 0.463
D-dimer (ng/mL FEU) 0.552 <0.001 0.253
Glucose (mg/dL) 0.333 0.001 0.335
Ferritin (ng/mL) 0.395 <0.001 0.441
Creatinine (mg/dL) 0.253 0.016 0.066
ALT (IU/L) -0.055 0.605 0.155
AST (IU/L) -0.007 0.951 0.078
Phosphorus (mg/dL) -0.052 0.622 -0.035
Calcium (mg/dL) -0.236 0.024 -0.197
CO-RADS classification 0.510 <0.001 -
Chest CT scores = = 0.510
WBC: White blood cell, ESR: Erythrocyte sedimentation rate, CRP: C-reactive protein, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, CO-RADS: COVID-19
reporting and data system, 25(0OH)D: 25-hydroxyvitamin D, CT: Computed tomography, COVID-19: Coronavirus disease-2019

establish proper treatment promptly. We compared laboratory
parameters with CTSS to determine the poor prognosis risk
factors [Decrease in calcium and 25(OH)D levels, lymphocyte,
white blood cell and platelet count and increase in liver-kidney
function tests, glucose, D-dimer, CRP ferritin levels, ESR] for
COVID-19 disease. Additionally, we investigated the relationship
between these laboratory variables and CO-RADS to define the
difference between patients with typical lung involvement and
those who did not present with typical lung involvement.
Vitamin D levels are frequently measured using serum total
25(0OH)D, which is the active form of vitamin D3 and a key
regulator of innate and adaptive immunity. Low vitamin D levels
have been linked to a number of clinical disorders, including
a higher risk of contracting infectious diseases, although its
underlying cause is still debatable (22). Retrospective research
have shown how vitamin D works to prevent the spread of
viruses, lower the incidence of pneumonia and acute viral
respiratory tract infections, and reduce inflammation (23).
Low vitamin D levels have been linked to an increased risk
of developing severe pneumonia through increasing the
production of inflammatory cytokines. It has been discovered
that thrombotic attacks, which are frequent in COVID-19, are
also linked to vitamin D insufficiency (24).

A meta-analysis of 25 randomized controlled trials (RCT) found
that vitamin D supplementation helps individuals with very low
vitamin D status [25(0OH)D:<10 ng/mL] from developing acute

respiratory tract infections. Recently, this finding has attracted
considerable interest regarding the potential effects of vitamin
D status on severe acute respiratory syndrome-coronavirus-2
(SARS-CoV-2) infection mortality and vitamin D supplementation
as a potential COVID-19 treatment strategy (25). However, data
on vitamin D status in relation to the clinical results of SARS-
CoV-2 infection are few. Only a few research on vitamin D
levels in COVID-19 patients have been reported. Patients having
positive PCR results for SARS-CoV-2 had decreased 25(0OH)D
concentrations, according to research by D'Avolio et al. (26). The
supplementation of vitamin D is suggested as a helpful approach
to lower the risk of infection. A prognostic influence of vitamin
D insufficiency was shown in a newly published meta-analysis by
Munshi et al. (27) in determining the likelihood of developing
severe COVID-19. The fact that our study was done in the
winter, when sun exposure is at a minimum, and in a region
where vitamin D insufficiency is endemic can be used to explain
why we were unable to discover a correlation between vitamin
D deficit and the severity of COVID-19 pneumonia in our study.
RCTs and cohort studies on this topic should be conducted as
there is insufficient data to demonstrate a relationship between
vitamin D levels and the severity of lung involvement and
mortality.

Hypocalcemia is a common condition observed in viral infections
and pneumonia (28). It was identified as a poor prognostic factor
related with the clinical severity of COVID-19 in earlier research
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(29). There are a number of potential processes that
might explain why people with severe COVID-19
experience hypocalcemia. One of them is the
possibility that poor diet and advanced age might
result in hypocalcemia and vitamin D insufficiency
(30). Cell membrane disruption brought on by
tissue and organ hypoxia allows calcium to enter
the cell. Proinflammatory cytokines interfere with
the response to PTH by preventing its release,
which may result in an imbalance of calcium
(31). Neuromuscular excitability, shown as muscle
twitching, spasms, tingling, and numbness, is one
of the most well-known signs of hypocalcemia.
Severe hypocalcemia will raise mortality by resulting
in  major neuroendocrine and cardiovascular
consequences if it is not treated over time. It should
be kept in mind that individuals with more severe
lung involvement may have lower calcium levels at
the time of hospital admission. Similarly, our study
revealed that CTSS was negatively correlated with
calcium levels indicating the relationship between
lung disease severity and hypocalcemia.
Inflammatory activation and coagulopathy have
been reported to often raise serum CRP and D-dimer
levels in COVID-19 patients, and these elevated
levels are closely related with the disease’s more
severe manifestations (32,33). Additionally, it has
been shown that the levels of CRP ESR, ferritin, and
procalcitonin increase in response to inflammation,
particularly in patients receiving intensive care.
These parameters may have increased as a result
of both a secondary bacterial infection and an
intensifying inflammatory response, which is
frequently referred to as a cytokine storm brought
on by COVID-19 infection (34).

Previous studies have reported that as the severity
of COVID-19 disease increased, CRP PCT, IL-6, and
ESR increased proportionally (35,36). High fasting
blood sugar levels may independently predict
mortality in non-diabetic people, according to
certain studies (37). In our investigation, there was
a positive association between age, sedimentation,
CRP, D-dimer, glucose, ferritin, and creatinine as well
as the CTSS. Similarly, it was discovered that the
CO-RADS 4-5 group had statistically substantially
higher ESR, CRP hyperglycemia, and ferritin
levels. Accordingly, typical lung involvement may
not be visible on a CT scan in individuals whose
sedimentation, CRR glucose, and ferritin levels are
not high as well as lymphocyte count is not low for
those who applied to the emergency room with
the suspicion of COVID-19. According to earlier
research, lymphopenia is a common symptom in
COVID-19 patients and is a crucial and accurate
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sign of the severity of the disease (1,38,39). Lymphopenia
may result from the virus suppressing lymphocyte production
directly (such as cells with ACE2 receptors being the target of
the virus) or indirectly, or shortening the half-iife of lymphocytes
(40,41). In our study, as the blood lymphocyte count of the
patients decreased, more typical and severe CT findings were
observed. For COVID-19 patients, thrombocytopenia has been
linked to an elevated risk of severe disease and mortality (42).
A possible cause of thrombocytopenia may be that damaged
lung tissue and pulmonary endothelial cells increase platelet
consumption by activating platelets in the lungs, causing
microthrombin aggregation and formation (43). Hypocalcemia,
thrombocytopenia, and lymphopenia during admission to the
hospital may lead to the conclusion that the lung involvement
may be more severe.

In the scientific community, there is still debate concerning the
diagnostic value of chest CT. Despite some research opposing the
use of CT as a firstline diagnostic test (7), our study’s findings
suggest that combining a highly sensitive imaging technique like
CT with laboratory measurements may aid in quick diagnosis
and therapy. According to Orsi et al. (44), CT can be utilized
to discharge patients without waiting for the results of the
swab test who have clinical stability and are not at risk based
on laboratory parameters, especially in the presence of negative
radiographic findings.

This study has some limitations. First, we conducted a
retrospective and single-center study among a limited sample of
patients. We assessed the relationship between the severity of
lung involvement and laboratory parameters, however we could
not demonstrate this relationship including patients’ clinical
condition, hospitalization status, survival, or death. The direct
effect of CT on the clinical decision has not been evaluated.

Conclusion

To date, several clinical laboratory variables were found to
be related with COVID-19 severity across various studies
without consistency. Lymphocyte count and calcium D-dimer,
sedimentation, ferritin, and CRP levels may serve as markers
of severe or critical COVID-19. Although vitamin D deficiency is
thought to be a risk factor for COVID-19 pneumonia, the degree
of lung involvement may not be reflected by this risk factor.
To clarify the probable link between vitamin D deficiency and
COVID-19 pneumonia, more research should be performed.
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Abstract

Objective: The aim of the present study is to assess individuals with low back pain in terms of social adaptation.

Materials and Methods: The population of this descriptive study included individuals with low back pain who were older than 18 years old.
372 individuals suffering from this pain were reached between 02.20.2021 and 03.18.2021 by using the snowball sampling method, one of
the non-probabilistic sampling methods. A Personal Information Form, the Oswestry Disability index, and the Social Adaptation Self-Evaluation
Scale were used to collect data. Data were gathered through a web-based survey.

Results: It was found that 32.5% of the participants suffering from low back pain were aged between 18-29 years and 60.9% of them were
female. The Social Adaptation Self-Evaluation scale mean score of all participants was 40.81+8.86 and their Oswestry Disability index mean
score was 15.81+9.43. There was a moderate negative correlation between the Social Adaptation Self-Evaluation scale and the Oswestry
Disability index scores of the participants (r=-0.528, p=0.000).

Conclusion: Consequently, as low back pain increased, the level of social adaptation decreased, and this in turn affected the daily lives
of people with low back pain. Knowing the risk factors for low back pain and social maladaptation is important for taking the associated
measures, and it is thought that it would be beneficial to repeat the related studies in a more comprehensive and multi-centered manner.
Keywords: Low back pain, pain, social adaptation, social adaptation self-evaluation scale

Amag: Bu arastirma, bel agrisi olan bireylerin sosyal uyum yéniinden degerlendirilmesi amaciyla yapilmistir.

Gereg ve Yontem: Tanimlayici tipte yUrGtllen bu arastirmanin evreni 18 yas Uzeri bel agrisi olan bireylerden olusmustur. Olasilikli olmayan
ornekleme yontemlerinden kartopu 6rnekleme yontemi kullanilarak 20.02.2021-18.03.2021 tarihleri arasinda 372 bel agrisi olan bireye
ulasiimistir. Verilerin toplanmasinda Kisisel Bilgi Formu, Oswestry Bel Agrisi dlcedi ve Sosyal Uyum Kendini Degerlendirme élcedi kullanilmistir.
Veriler web tabanli anket ile toplanmistir.

Bulgular: Bel agrisi yasayan bireylerin %32,5'i 18-29 yas araliginda ve %60,9'u kadindi. Tim katilimailarin, Sosyal Uyum Kendini Degerlendirme
Olcedi puan ortalamasi 40,81+8,86, Oswestry Bel Adrisi dlcedi puan ortalamasi 15,81+9,43 olarak bulundu. Bel adrisi olan bireylerin Sosyal
Uyum Kendini Degerlendirme 0lcedi ile Oswestry Bel Adrisi lcedi arasinda negatif yonde orta siddette bir iliski saptandi (r=-0,528, p=0,000).
Sonug: Calismamizda, bel adrisi arttikca sosyal uyum dizeyinin azaldigi gérilmas ve bel agrisi yasayan kisilerin glnlik hayatlarini etkiledigi
sonucuna ulasiimistir. Bel adrisi ve sosyal uyumsuzluk igin risk faktorlerinin bilinmesi, bu gibi durumlara yonelik tedbirlerin alinmasi agisindan
onemli olup, bu tlr calismalarin daha kapsamli ve ¢cok merkezli olarak tekrarlanmasinin faydali olacagr distnGlmastar.
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Introduction

Although low back pain is a common health problem
worldwide, it causes significant economic and social burdens
(1,2). Low back pain problems directly or indirectly affect the
job performance of employees, the families of individuals,
industry and the governments (2,3). In addition, low back pain
can seriously affect the participation in daily life activities. The
estimated frequency of recurrence of low back pain in many
individuals with activity limitations is in the range of 24-80%
(4). Many people suffer from low back pain in some periods
of their lives. One study conducted in Afyon, Turkey reported
that the lifetime prevalence of low back pain was 51% and the
prevalence of chronic low back pain was 13.1% (5). Low back
pain is highly recurrent and causes patients to feel sadness and
despair, thus frequently resulting in impairing their quality of life
and possibly developing depression and anxiety disorders (6).
Social functionality refers to a person’s ability to function
-motivation, behavior, self-perception, and activities included- at
work, home, and in their social life. This also pertains to how they
interact with their spouse, parents, friends, and interests, plus
the satisfaction they gain from them (7). People who suffer from
physical disorders and chronic pain (incl. low back) also tend to
suffer from depression, because their pain has a negative impact
on their psychology (8). Accordingly, the study was conducted
to identify the social adaptation levels of individuals with low
back pain by comprehensively evaluating their social functioning
ability, which is one of common health problems in the society.

Materials and Methods

The Population and Sample

The population of this descriptive study consisted of people
who had low back pain and were older than 18 years old in
Turkey. In the study, the sample size was determined as 330 at
a=0.05, 1$=0.98, and effect size of 0.2 using G Power 3.1.9.7
program. Using the snowball sampling method, one of the non-
probabilistic sampling methods, 372 individuals with low back
pain were reached between 02.20.2021 and 03.18.2021.

A web-based survey was created to minimize face-to-face
interaction due to the coronavirus disease-2019 pandemic. This
survey form was shared on social media platforms (Facebook,
Instagram, WhatsApp and Twitter etc.), and respondents were
asked to share it with other people. At the beginning of the
web-based questionnaire, the participants were asked whether
or not they wished to participate in the study or not, hence
allowing the researcher to obtain their consent.

Data Collection

The study was conducted with 372 individuals, who had low
back pain and agreed to participate, between 02.20.2021 and
03.18.2021. The participants completed the survey form within
15-20 minutes. 24 forms were not included in the study because

the individuals under the age of 18 and without low back pain
responded to them.

Inclusion criteria;

- Having low back pain,

- Being over the age of 18,

- Using social media,

- Volunteering to participate in the study.

Data Collection Tools

The data collection tools used in this study were a Personal
Information Form, the Oswestry Disability index (ODI), and the
Social Adaptation Self-Evaluation scale (SASS).

The Personal Information Form: This form, which was developed
by the researchers upon the literature review, has a total of 16
questions regarding the socio-demographic characteristics of the
participants, as well as their low back pain complaints.

SASS: Bosc et al. (9) developed SASS in order to assess the
areas of social functioning in ordering leisure time, family and
environment, and the ability to cope positively. Its Turkish validity
and reliability study was conducted by Akkaya et al. (10). All
of the questions supplemented one another. They assess the
respondents’ sense of motivation, their behavior, their sense of
self-perception, how interested they are in their various roles
in life, and how much satisfaction they receive from them. The
items 1 and 2 of the 21-item scale are answered according to
the occupation status and is rated between 0-3 points. Minimum
and maximum scores of the scale 0 and 60, respectively. A score
of at least 35 on the scale indicates that the individual has normal
social functionality and a score below 25 indicates that there
is a problem with his/her social functionality. The Cronbach’s
alpha coefficient was 0.90 in overall scale (10). In this study, the
Cronbach’s alpha coefficient for SASS was calculated as 0.86.
ODI: The scale was developed by Fairbanks et al. (11) in order to
evaluate the function disability. Its Turkish validity and reliability
study was carried out by Yakut et al. (12). It measures daily
life activities from 10 dimensions. The scale has 10 items and
each item is rated between 0-5 points. The minimum and
maximum scores of the scale are 0 and 50 points, respectively.
0 point means = No functional impairment, 1-10 points mean
= Mild functional impairment, 11-30 points mean = Moderate
functional impairment, and 31-50 points mean = Severe
functional impairment. Its Cronbach’s alpha coefficient was
0.91 (12). In this study, the Cronbach'’s alpha coefficient for the
ODI was calculated as 0.90.

Statistical Analysis

The SPSS 24.0 (Statistical Packet for Social Sciences for
Windows) software was employed to analyze the data. Whether
or not the data were normally distributed was determined via
Skewness and Kurtosis (£1) distribution test. In addition to
descriptive statistics (percentage, frequency, average, standard
deviation, minimum and maximum values) used in the data
analysis, ANOVA was used to compare the normally distributed
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independent variables. Kruskal-\Wallis and Mann-Whitney U tests
were used to compare the independent variables that did not
show a normal distribution. The Pearson correlation analysis was
employed to measure the correlation between SASS and ODI
scores. Pearson’s correlation coefficients were expressed <0.2
as very poor, 0.2-0.39 as poor, 0.4-0.59 as medium, 0.6-0.79 as
high, and =0.8 as very high correlation. The Cronbach'’s alpha
coefficient was calculated.

Ethical Considerations

The approval of the Kilis 7 Aralik University Ethics Committee
(decision no: 6, date: 13.01.2021) was obtained to conduct
the study. The web-based survey mentioned about purpose of
the study. The participants were informed about participation
on a volunteer basis and then their consents were obtained.
This study was conducted in accordance with the Principles of
Declaration of Helsinki.

Results

It was found that 32.5% of the participants were between the
ages of 1829, 60.9% were female, 68.4% were =university
graduates, 83.6% had a moderate economic status, 38.8%
were civil servants, and 31.3% had a chronic disease. The
chronic disease was an endocrine system disease in 10.1% of
them (Table 1).

Also, 43.4% of the participants had a body mass index of 18.5-
24.9 kg/m?, 20.4% were smokers, 60.9% were affected by a
serious event in their life, 46.0% of them had no sleep pattern
and their sleep time changed every day, 17.8% had limitations
in daily life activities due to low back pain, 49.4% had low back
pain for 1-5 years, 60.9% of them consulted a doctor for low
back pain, 48.3% of them received medical help for low back
pain, 63.2% of them had an examination for his/her pain. A
statistically significant difference was determined between the
SASS and the ODI mean scores of the subjects included in the

Table 1. The distribution of socio-demographic characteristics of the participants (n=348)

The average age (years) 36.41+12.07
Age range of 18-29 years 113 325
Age Age range of 30-39 years 97 27.9
Age range of 40-49 years 89 25.5
Age range of =50 years 49 14.1
e Female 212 60.9
Male 136 39.1
<Primary education 61 17.5
Educational level High school 49 14.1
=University 238 68.4
High 26 7.5
Economic status Medium 291 83.6
Low 31 8.9
Civil servant 135 38.8
Worker 95 27.3
Occupation Retired 21 6.0
Housewife 53 15.2
Student 44 12.6
The presence of chronic illness ves 109 313
No 239 68.7
Respiratory system diseases 17 49
Musculoskeletal system diseases 12 3.3
Endocrine system diseases 35 10.1
Which system disease* — -
Digestive system diseases 12 34
Cardiovascular system diseases 15 4.3
Neurological system diseases 18 5.3
Total 438 100.0
*Those with chronic ilinesses were calculated
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study according to the status of being affected by a serious
event in their lives, experiencing limitations in daily life activities
due to sleeping habits, duration of experiencing low back pain,
consulting a physician for low back pain and getting medical
help, and having an examination. The SASS mean score for all
participants was 40.81+8.86, and the ODI mean score was
15.81+9.43 (Table 2).

Out of the participants, 91.4% had a SASS score of <25 points
(Figure 1).

Moreover, 59.5% of the participants experienced moderate
functional impairment due to low back pain (Figure 2).

A moderate negative correlation was found between the SASS
and the ODI scores of the participants (r=-0.528, p=0.000). In
other words, as low back pain increased, the level of social
functionality decreased. The level of education, occupation and
the presence of chronic disease were negatively correlated with
the SASS. A positive correlation was determined between the
age and economic status and the SASS. The participants’ age
and economic status were negatively correlated with the ODI.

. 91.4%

=<25points = 35-60 points

Figure 1. The distribution of SASS categorical values of the
participants
SASS: The Social Adaptation Self-Evaluation scale

31-50 points = Severe functional impairment . 8.6%

11-30 points = Moderate functional
i T ©
1-10 points = Mild functional impairment - 31.3%

0 points = No functional impairment | 0.6%

0 10 20 30 40 350 60 70

Figure 2. The distribution of ODI categorical values of the participants
ODI: The Oswestry Disability index

The educational level and presence of chronic disease were
positively correlated with the ODI (Table 3).

Discussion

Low back pain is the most common musculoskeletal pain (13).
It is a common and complex health problem that is difficult to
manage with many important consequences such as job loss,
disability and social adaptation disorder.

In the present study, which aimed to evaluate persons suffering
from low back pain in terms of social adaptation, 32.5% of the
participants were in the age range of 18-29 years. Chronic low
back pain generally affects the middle age group (14,15). It
was determined that 83.6% of the participants had a medium
economic status and 60.9% of them were female. Considering
the gender factor in patients with chronic low back pain, it was
shown that women were more affected (16-18). Given that low
back pain is a bio-psychosocial pathological disorder, this rate
would be higher in women. In their case-control study, Marty
et al. (19), evaluated the sleep quality in patients with low back
pain and the female gender ratio was more common. In the
study by Oksuz (20), female patients with low back pain were
more common in all age groups than men. The present study
revealed that female gender was more common, too.

In the current paper, 43.4% of the participants had a body mass
index of 18.5-24.9 kg/m?, 20.4% of them were smokers, 60.9%
were affected by a serious event in their life, and 46.0% had no
sleep pattern. Numerous studies have revealed the correlation
between people with low back pain and sleep disorders
(19,21,22). In their study with 268 patients, Marin et al. (23),
reported that chronic low back pain adversely affected the sleep
quality. A study involving 56 patients with chronic low back
pain from Brazil, reported that chronic low back pain adversely
affected the sleep quality (24).

It was determined in the present study that 49.4% of the
participants had low back pain for 1-5 years, 60.9% consulted a
doctor for low back pain, 48.3% received medical help for low
back pain, 63.2% had an examination for low back pain and
17.8% of them experienced limitations in daily life activities due
to low back pain. In the patients with low back pain, the physical
endurance decreased, and functional capacity was lost due to
pain, spasm, decrease in muscle strength and posture. The daily
and social lives of patients experiencing these problems were
restricted (25,26).

A statistically significant difference was determined between
the SASS and ODI mean scores in terms of the status of being
affected by a serious event, having limitations in daily life
activities due to sleeping habits, the duration of experiencing
low back pain, consulting a physician for low back pain and
getting medical help, and having an examination. It was found
that the SASS mean score for all participants was 40.81+8.86,
and their ODI mean score was 15.81+9.43. 91.4% of individuals
with low back pain had a SASS score of <25 points. In addition,
a moderate negative correlation was determined between SASS
and ODI in individuals with low back pain (r=-0.528, p=0.000).
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Table 2. The comparison of some characteristics of individuals related to low back pain and risk factors for low back pain

with the SASS and ODI mean scores

SASS oDl
n (%) X% SD X% SD
<18.5 kg/m? 9(2.6) 37.00+9.09 13.88+10.67
18.5-24.9 kg/m? 151 (43.4) 41.50+8.18 15.94+9.48

Body mass index 25-29.9 kg/m? 117 (33.6) 40.82+9.42 15.2349.28
=30 kg/m? 71 (20.4) 39.84+9.23 16.7349.51
Significance? p=0.331 p=0.682
Never smoked 175 (50.3) 41.86+8.47 15.34+9.26

. Sometimes 102 (29.3) 39.47+9.44 16.91+£9.41

Smoking status 5
Addicted 71(20.4) 40.18+8.73 15.39+9.87
Significance® p=0.120 p=0.288
Financial difficulties 60 (17.2) 38.03+10.17 18.10+£10.88

The status of being Disease 64 (18.4) 39.45£9.68 18.73£10.63

affected by a serious Accident 37 (10.6) 38.02+9.38 16.43£10.90

event* Death 51 (14.7) 42.68+7.93 13.117.62
Significance® p=0.004 p=0.014
| make sure to regularly go to bed at the
same time and sleep in the same amount | 100 (28.7) 43.67+6.37 13.25+7.34
of time every day

. . Some nights | only sleep a few hours,

Sleeping habit otherwise | sleep regularly 88 (25.3) 35.76+10.02 20.51+£10.54
| don't have a sleep pattern, my sleep time 160 (46.0) 41,8148 41 14.8349 08
changes every day
Significance? p=0.001 p=0.001
Yes 62 (17.8) 38.18+10.13 23.08+9.98

The status of having No 70 (20.1) 43.16+6.27 7.465.00

disability in daily life .

activities due to pain Partially 216 (62.1) 41.00+8.87 15.85+£8.19
Significance® p=0.021 p=0.001
<1 year 29 (8.4) 42.51+6.38 12.89+7.60

The duration of 15 years 172 (49.4) 41.53+8.85 14.33+8.53

experiencing low back 6-10 years 69 (19.8) 38.50+9.15 18.72+£10.63

pail =11 years 78 (22.4) 40.65+9.14 17.57+9.96
Significance® p=0.042 p=0.005

The status of consulting Yes 212 (60.9) 39.51+£9.53 19.13+9.55

a physician due to low No 136 (39.1) 42.85+7.26 10.63+6.44

back pain Significances p=0.001 p=0.001

The status of seeking Yes 168 (48.3) 39.01£9.73 20.35+9.70

medical assistance for No 180 (51.7) 42.50+7.61 11.57+6.86

low back pain Significance® p=0.001 p=0.001
Plain graphy 30 (8.6) 43.40+8.53 13.66+9.13

The status of having an | ,\5uted tomography 64 (18.4) 38.21+10.14 20.42411.59

examination for low -

back pain*** Magnetic resonance 126 (36.2) 39.73+9.31 18.45+8.55
Significance® 15.81+9.43 p=0.017 p=0.001
Total 40.81+8.86

SASS: The Social Adaptation Self-Evaluation scale, ODI: The Oswestry Disability index, SD: Standard deviation

*Only those who were affected by a serious event in their life were calculated.

**Only those who had an examination were calculated.

2ANOVA test. °®KW=Kruskal-Wallis H test. Z=Mann-Whitney U test. p<0.05
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Table 3. The correlation distribution of SASS and ODI scores

1 2 3 4 5 6
1. SASS Iro 1
r -0.528
2. ODI o* 0.000 1
r 0.414 0.317
& Age p* 0.000 0000 |
. r -0.483 0.482 -0.483
4. Educational level o 0.000 0.000 0.000 1
5. Economic status r 0.132 -0.257 0.054 -0.225 1
' p* 0.014 0.000 0.317 0.000
6. Occupation r -0.122 0.076 -0.247 0.277 -0.030 1
: P p* 0.022 0.156 0.000 0.000 0.580
. r -0.334 0.255 -0.324 0.323 -0.083 0.244
7 s [erezsnes of enrenie (v p* 0.000 0.000 | 0.000 0.000 | 0.121 0.000
SASS: The Social Adaptation Self-Evaluation scale, ODI: The Oswestry Disability index
r=Correlation coefficient, *p<0.001

The age and economic status of the participants were negatively
correlated with the ODI. Their educational level and presence of
chronic disease were positively correlated with the ODI. In the
literature, age, female gender, low socioeconomic status, and
chronic disease were positively correlated with presence of low
back pain (27-30).

In the present study, we aimed to determine the social adaptation
levels of individuals with low back pain and to investigate the
effect of low back pain severity on their social functioning. There
is no study in the literature that examines the social adaptation
of individuals with low back pain using the social adaptation
scale.

The current study has some limitations. Firstly, the study does
not have a control group. Secondly, the survey measured social
adaptation and social functioning levels of the patients. However,
the patient form did not contain data regarding a previous
diagnosis of depression or similar mood disorders. The survey
did not include any additional indexes assessing the mood either.

Conclusion

Low back pain negatively influences the social adaptation levels
of individuals. In this study, it was concluded that as the severity
of low back pain increased, social adjustment levels were also
negatively affected. The individuals suffering from low back pain
were affected in terms of their level of social adaptation, which
negatively disturbed their daily life routines.

Finally, the present study has some limitations. Although the
number of patients was sufficient, there was no control group.
In addition, the present study, to the best of our current
knowledge, is the only study that examined the social adaptation
levels of individuals with low back pain in Turkey. Some studies

have evaluated anxiety, depression, and quality of life in the
individuals with low back pain. Knowing the risk factors for low
back pain and social maladaptation is important for taking the
measures for these conditions, and it was thought that it would
be beneficial to repeat related studies in a more comprehensive
and multi-centered manner.
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What Information is Provided in Turkish Videos About Osteoporosis
and Does YouTube Provide Reliable and High-quality Information:
A Systematic Analysis of YouTube Videos

Osteoporoz Hakkindaki Tirkce Videolarda Hangi Bilgiler Verilmektedir ve YouTube
Guvenilir ve Kaliteli Bilgiler Sagliyor mu: YouTube Videolarinin Sistematik Bir Analizi
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Abstract

Objective: This study aims to evaluate what information is given in Turkish videos about osteoporosis on YouTube and to determine the
quality and reliability of the videos.

Materials and Methods: The first 50 Turkish videos about osteoporosis on YouTube were evaluated in terms of quality, reliability, and
information level. Two searches were conducted for related content on YouTube and two orthopedics surgeons evaluated the videos
simultaneously. The Global Quality score (GQS) (1-5) and DISCERN (15-75) scoring systems were used to assess the quality of the video
content. With the Osteoporosis Specific scale (1-29), it was questioned what information specifically about osteoporosis was given in the
videos while the accuracy of the video source information was evaluated with the Journal of American Medical Association (JAMA) score
(1-4). Descriptive data regarding the number of views, comments, likes, dislikes were recorded, as well as the upload date to YouTube and
the duration of the videos. The popularity of videos was evaluated with the video power index.

Results: Considering the messages given in the videos, the most frequent information was “decrease in bone mass” with 41 videos. This was
followed by "“osteoporosis is a risk of fracture” and “there are risk factors for osteoporosis.” The Osteoporosis Specific score was low 8.92.
The mean DISCERN score was 25.020 (15-75) and the mean GQS was 1.98 (0-5), indicating low quality. The JAMA score (1-4) for which the
video source was questioned showed a low level of reliability of 1.66. Videos about osteoporosis prepared by people other than healthcare
professionals were more popular (82.25 vs. 56.80) (cc=0.296, p=0.037).

Conclusion: The content of the videos on YouTube osteoporosis is generally inadequate or inaccurate. Higher quality and informative videos
based on international guidelines can contribute to patient compliance and increase public awareness of osteoporosis.

Keywords: Osteoporosis, bone loss, YouTube, reliability, quality, video

Amag: Bu calismanin amaci YouTube'da yer alan osteoporoz hakkindaki Tirkge videolarda hangi bilgilerin verildigini degerlendirmek ve video
kalitesi ile glvenilirligini belirlemektir.

Gereg ve Yontem: YouTube'da osteoporoz ile ilgili ilk 50 Tirkce video kalite, glvenilirlik ve bilgi diizeyi acisindan degerlendirildi. YouTube'da
ilgili igerik icin iki arama yapildi ve iki ortopedi cerrahi videolari es zamanli olarak degerlendirdi. Video iceriginin kalitesini degerlendirmek
icin Global Kalite skoru (GKS) (0-5) ve DISCERN (15-75) puanlama sistemleri kullanildi. Osteoporoza Spesifik Slcek (1-29) ile videolarda
osteoporoza 6zgl hangi bilgilerin verildigi sorgulanirken, video kaynak bilgilerinin dogrulugu Amerikan Tabipler Birligi Dergisi (JAMA) skoru
(1-4) ile degerlendirildi. izlenme, yorum, begdeni, begenmeme sayilari ile YouTube'a yilklenme tarihleri ve videolarin stireleri ile ilgili aciklayici
veriler kaydedildi. Videolarin popdlaritesi video glg endeksi ile degerlendirildi.

Bulgular: Videolarda verilen mesajlar géz 6niine alindiginda en sik verilen bilgi 41 video ile “"kemik kitlesinde azalma” idi. Bunu “osteoporozun
kirik riski olusturmasi” ve "osteoporoz igin risk faktorlerinin oldugu” izlemekteydi. Osteoporoza spesifik skor 8,92 ile dusiktl. Ortalama
DISCERN skoru 25,020 (15-75) ve ortalama GKS 1,98 (0-5) ile duslk kaliteyi gostermekteydi. Video kaynaginin sorgulandigi JAMA skoru
(1-4) 1,66 ile distk glvenilirlik seviyesi gostermekteydi. Saglik profesyonelleri disindaki kisiler tarafindan hazirlanan osteoporoz hakkindaki
videolarin popdlaritesi daha fazlaydi (82,25 vs 56,80) (cc=0,296, p=0,037).
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Sonug: YouTube Uzerinde osteoporoz hakkinda yer alan videolarin icerigi genel olarak yetersiz veya hatalidir. Uluslararasi kilavuzlari baz alan
daha yuksek kalitede ve bilgi seviyesinde videolar hazirlanmasi, hasta uyumu ve osteoporoza yonelik kamu farkindaliginin artirilmasina katki

saglayabilir.

Anahtar kelimeler: Osteoporoz, kemik erimesi, YouTube, guvenilirlik, kalite, video

Introduction

Osteoporosis is a progressive bone disease characterized by
decreased bone density and deterioration in the microarchitecture
of bone structure. It is usually asymptomatic and presents with
fractures. The prevalence of osteoporosis increases with age and
although it is known as a disease of the elderly, it can also occur
in younger patients (1-3).

The presence of osteoporosis is known in 200 million women
worldwide (4). According to the National Health and Nutrition
Examination Survey conducted by the National Center for
Disease Control and Prevention Health Statistics, it is estimated
that more than 9.9 million Americans have osteoporosis and
43.1 million Americans have low bone mass (3,5). Women are
affected by osteoporosis at a rate of 4/1 compared to men (3).
In 2009, the prevalence of osteoporosis over the age of 50 in
Turkey was 7.5% in men and 12.9% in women (6). In the Thrace
Region, the prevalence of osteoporosis is 15.1% in women over
40 years old and 10.7% in men, while it reaches 25.7% over 55
years of age (7).

12% of patients with a history of fractures due to osteoporosis
break another bone within one year, and 25% within five years.
Bone resorption has a negative impact on the quality of life of
patients in general. In addition, fractures caused by osteoporosis
also create an economic burden for patients’ relatives and the
health system (8). Osteoporotic fractures cost more in women
over 55 years of age than myocardial infarction, stroke, or breast
cancer (1,3). One out of every three patients with hip fractures
who lived independently before need care within at least one
year after the fracture (9). And one-fifth of these patients die
within a year (5). For this reason, it is necessary to provide
the necessary information and inform the patients in order to
prevent osteoporosis and reduce the risk of falling.

It has been reported that 75% of people at risk for osteoporosis
do research on their health on the internet (10). Based on
information obtained from YouTube, the site is visited by more
than one billion internet users every month and YouTube has
become one of the most popular video-sharing websites (11).
This rich content makes YouTube a huge online video library.
Although easy access to information on YouTube seems to make
life easier, the lack of verified sources and an expert-peer review
process are important problems. This means that it is necessary
to review the reliability quality and of the videos on YouTube.
The aim of this study is to determine the level of information
about osteoporosis in Turkish videos on YouTube and to
determine the quality or reliability of these videos.

Materials and Methods

In this cross-sectional study, Turkish YouTube videos about
osteoporosis were evaluated. Google trends (https://trends.
google.com/trends/?geo=TR) search terms were used to select
the videos. A search was made for the word “osteoporosis”,
and it was listed in the filters by setting “Turkey” as the region,
“2008-Today” as the date, and "YouTube search” section.
Turkish terms in the results were -in order of frequency- as
follows: “kemik erimesi” (bone loss), “kemik erimesi belirtileri”
(signs of bone loss), “kemik erimesine ne iyi gelir” (what is good
for bone loss), “osteoporoz” (osteoporosis) and “kemik erimesi
neden olur” (what causes bone loss). The resulting key terms
were used when searching on YouTube.

Two searches were made on YouTube on May 8, 2021, in
Tekirdag, Turkey. Searches were made using a web browser
with cleared history and cookies. Without logging in on YouTube
and searches were made with the “sort by relevance” option
selected. The first 50 URLs obtained were saved for each search
term. The resulting videos were evaluated simultaneously by
two orthopedic surgeons. The inclusion criterion was: Turkish
videos with osteoporosis-related content. The exclusion criteria
were: Videos that did not address the primary topic or had no
audio or subtitles. Repeated videos were not evaluated. Data on
the number of views of the videos, the number of comments,
the number of “likes”, “dislikes”, the date of upload to YouTube,
and the total duration of the video were recorded.

Global Quality score (GQS) (1-5) and DISCERN (15-75) scoring
systems were used to determine the quality of video content
(12,13). The accuracy of the video source information was
evaluated with the Journal of American Medical Association
(JAMA) score (1-4) (14).

DISCERN scale is a scoring system developed in Oxford, United
Kingdom, which aims to measure written health information
consisting of 15 questions in total and one additional question
for overall evaluation (13). In the DISCERN scoring system, each
question is scored between 1 and 5 points and the total score
is between 16-75. Scores are evaluated as very poor between
16-26 points, poor between 27-38 points, fair between 39-50
points, good between 51-62 points and, excellent between 63-
75 points (13). The JAMA scoring system consists of 4 criteria
(authorship, attribution, clarity, currency), with 1 point for each
and a maximum of 4 points. 1 point indicates the lowest quality
information and 4 points the highest quality information (14).
The GQS consists of 5 questions for evaluating the general
quality and educational level of the content. In the scoring
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system, 1 point indicates poor quality and 5 points indicates
excellent quality (12).

What information was provided in the videos was checked
using a checklist based on international control guidelines
called Osteoporosis Specific scale (3,8). If the information was
mentioned in the video, a score was given for the presence of
each message, ranging from 0 points to 29 points.

The popularity of videos was evaluated by view rate and video
power index (VPI). View ratio was calculated using (number
of views/time since upload) formula. The formula [number of
likesx100/ (like+dislike)] was used to calculate the like ratio.
VPI was calculated using the (like ratioxview ratio/100) formula
(12). In particular, VPI was preferred to evaluate viewer-video
interaction and to avoid YouTube’s ranking algorithm parameters
that may contain commercial concerns.

This article does not contain any studies with human participants
or animals performed by any of the authors and no ethical
approvement is required for this study.

Statistical Analysis

IBM SPSS Statistics Version 25 (IBM Corp. Armonk, NY, USA) was
used for statistical analysis. Descriptive statistical methods were
used to evaluate study data. Whether the data were normally
distributed or not was evaluated using the Shapiro-Wilk test and
graphical examinations. The Mann-Whitney U test was used
to compare two groups of quantitative variables that did not
show normal distribution. Spearman correlation test was used
to determine the correlation between variables. Chi-square test
was conducted for each messages counting over the number of
5 to evaluate association between the groups and Fisher’s Exact
test for the rest. Inter-observer agreement was determined by
Interclass Correlation Coefficient (ICC). P-value of <0.05 was
considered statistically significant.

Results

ICC was found to be high with a value of 0.922 and no significant
difference was observed between observers.

There was a moderate correlation between DISCERN, JAMA
(cc=0.437, p=0.002). There was also a very strong correlation
between DISCERN, GQS (cc=0.843, p<0.001), and a weak
correlation between GQS, JAMA (cc=0.379, p=0.007). In
addition, strong, strong, and moderate correlations were
observed with the Osteoporosis Specific score and DISCERN,
GQS and JAMA scores, respectively (cc=0.742, 0.752, 0.385,
p<0.05, respectively) (Table 1).

No correlation was found between DISCERN, JAMA, GQS, and
VPI. In addition, there was a weak negative correlation between
the Osteoporosis Specific score and VPI (cc=-0.323, p=0.022). It
is concluded that the popularity of the video decreases as the
information content of the video increases.

Videos prepared by healthcare professionals and non-healthcare
professionals were compared with the Mann-Whitney U test in
terms of scoring systems, VPI, and number of views. Although
there was no significant difference between DISCERN, GQS and
JAMA values, it was high in favor of healthcare professionals.
The Osteoporosis Specific score was significantly higher in
videos prepared by healthcare professionals (p=0.004, 10.58
vs 5.72). However, the number of views (16.425 vs 116.919,
p=0.016) and mean VPI (56.80 vs 82.25) (cc=0.296, p=0.037)
values in terms of popularity were higher in the other group.
Significant and weak correlation was observed between VPI
and video sources. The average VPI value of videos of non-
healthcare professionals (n=14) was significantly higher than
that of healthcare professionals (n=36). It was observed that
the popularity of non-healthcare professionals in osteoporosis
videos was higher (Figure 1).

No significant relationship was found between the like ratio and
the video source (p=0.514). A weak correlation was observed
between the view ratio and the video source, and the view ratio
of healthcare professionals was low (p=0.035, cc=0.299).

In order of frequency, the messages given in the videos are
“Decrease in bone mass” in 41 videos (82%), “Osteoporosis is a
risk for fracture” in 37 videos (74%), “There are risk factors for

Table 1. P-values and correlation coefficients presented with p and Spearman’s rho values

DISCERN JAMA GQS VPI 0SS

(rho/p) (rho/p) (rho/p) (rho/p) (rho/p)

1.000 0.437 0.843 0.011 0.742
DISCERN

- 0.002 0.000 0.938 0.000

0.437 1.000 0.379 0.128 0.385
JAMA

0.002 - 0.007 0.374 0.006
Qs 0.843 0.379 1.000 -0.008 0.752

0.000 0.007 - 0.955 0.000
VPl -0.011 0.128 -0.008 1.000 -0.323

0.938 0.374 0.955 - 0.022
0SS 0.742 0.385 0.752 -0.323 1.000

0.000 0.006 0.000 0.022 -
JAMA: Journal of the american medical association, GQS: Global Quality score, VVPI: Video power index, OSS: Osteoporosis
Specific score
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Mean Video Power Index (VPI) Values osteoporosis (family history, age, sex, etc.)” in 36 videos (72%),
% TET “Sufficient calcium intake” in 32 (64%) videos and “Sufficient

intake of vitamin D" in 31 (62%) videos (Table 2).

The least given messages were from low to high with O videos
“Self medicating should be avoided”, 1 video with “Prolonged
treatment”, 2 videos with “The importance of continuation of
treatment even if there are difficulties”, 3 videos with “Vertebral
images” and “Rule out fragility fractures” and “Specific bone
disease”. Messages about the definition and diagnosis of

VPl Healthcare Professionals (n=36) VPI Non-Heal theare Professionals (n=14) OSteOpOrOSiS and recommendations were found most frequeﬂtly,

while messages for treatment and follow-up were found to be
Figure 1. Distributional graphic of video power index between

X i less. The number of information given in Recommendations
healthcare professionals and non-healthcare professionals

(133) and Definition categories (130) were more frequent than

Table 2. Numbers and proportional distribution of information in Osteoporosis Specific scale content by groups. Each

of the 29 messages on the Osteoporosis Specific scale is recorded if mentioned in the videos, and the total number is
presented separately between healthcare professionals and non-health professionals

Information HP NHP
n % n %
Asymptomatic-silent 18 48.6 4 30.8
Progressive 10 27.0 5 38.5
1. Definition Specific to bone 3 8.1 0 0.0
Decrease in bone mass 32 86.5 9 69.2
Fracture risk 30 81.1 7 53.8
Treatment required 9 24.3 3 23.1
Risk factors (family history, age, sex) 28 75.7 6 46.2
Vertebral images 3 8.1 0 0.0
Search for physician 7 18.9 0 0.0
2. Diagnosis Decrease in hight 11 29.7 0 0.0
DEXA, bone dansitometry 15 40.5 6 46.2
Asymtomatic vertebral fructures 3 8.1 1 7.7
Secondary, other causes (corticosteroid etc.) 14 37.8 1 7.7
Alcohol intake should be limited 14 37.8 4 30.8
Smoking should be avoided/quitted 15 40.5 4 30.8
Self-medication should be avoided 0 0.0 0 0.0
3. Recommendations Confirmation of absence of fragility fracture 3 8.1 0 0.0
Sufficient vitamin D intake 23 62.2 8 61.5
Sufficient calcium intake 22 59.5 13 100.0
Physical activity 22 59.5 5 38.5
Medications that reduce bone loss 12 32.4 3 23.1
Supplement of calcium 15 40.5 2 15.4
Supplement of vitamin D 17 45.9 4 30.8
Reduce the risk of fracture 4 10.8 1 7.7
4. Treatment Prolonged treatment 1 2.7 0 0.0
Medications that increase bone formation 10 27.0 1 7.7
Reduce falling risk 8 21.6 2 15.4
The importance of continuation of treatment
even if difficulties are experienced 2 >4 e oY
5 Recommendations Bone densitometry should be repeated within 5 135 1 27
2 years
HP: Health professionals, NHP: Non-health professionals
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Diagnosis (95), Treatment (82), and Follow-up (6) categories
(Figure 2).

For the messages over number of 5 chisquare test was
conducted and significant difference was observed between
the groups (p<0.001). Also Fisher’s Exact test was conducted
for messages under number of 5 and significant difference was
observed (p<0.001). While the number of messages was more
than 5 in the health professionals group, it was the opposite in
the other group. To exclude that non-homogenity, percantages
were used and weighted as frequencies and chi-square test was
conducted for all. The results were similar and consistent with
the previous tests (p<0.001). Also for most common messages
(Decrease in bone mass and Osteoporosis is a risk for fractures),
2x2 contingency table was used and chi-square test were
conducted. There was no significant difference between the
groups (p=0.741).

The mean DISCERN score was low with 25.020+6.625 (16-46),
while the JAMA score was 1.66+0.658 (1-3) and the GQS was
1.98+1.097 (1-5). The Osteoporosis Specific score was found

Distribution of the Information Categories

il

@ Definition Diagnosis W Recommendations M Treatment @ Follow-up

Figure 2. Distibution of messages mentioned in the videos according
to categories of Osteoporosis Spesific scale

Table 3. Descriptive data for evaluated YouTube videos

to be 8.920+5.91 (1-29). Descriptive statistics are presented in
Table 3.

Discussion

The main finding of our study was that the Turkish videos about
osteoporosis were of insufficient quality and did not provide
sufficient information according to the scoring systems used.
Rozenfeld et al. (15) conducted a survey-based study involving
3,000 women aged 50-85 years and investigated what
information about osteoporosis was searched on the internet
and what surveyors wanted to found. They found that middle-
aged women were more interested in the management of the
disease on internet-based information. In line with this interest,
more messages were given in the recommendations part of the
videos and our results are consistent with the study.

While there are various scoring systems to evaluate the content
of YouTube videos, there is no standard approach (16). The
information about healthcare videos on YouTube is generally
inaccurate and a patient is highly likely to find such misleading
information (17). In a study, Gutlapally et al. (18) found that only
11 of 45 sites had reliable information about osteoporosis. This
can be dangerous as it may affect public opinion and primary
perception of the disease and the management. In addition,
people trying to learn about osteoporosis on the Internet
may also be affected when they receive false feedback from
comments, which can lead to the adoption of behaviors that
may affect treatment, such as lack of compliance (19).

In our study, it was questioned which of the 29 important
messages (Table 1) were given in Turkish videos with the
Osteoporosis Specific score, and it was seen that messages
were given at a low rate with an average of 8.92. This is similar
to the results of other studies and shows that the messages
given are incomplete (8,18). But also Tejada-Llacsa et.al (8)
found that most mentioned information in Spanish videos about

Minimum Maximum Mean Standard deviation
DISCERN 16.0 46.0 25.02 6.63
JAMA 1.0 3.0 1.66 0.66
GQS 1.0 5.0 1.99 1.10
Like ratio 1.00 100.00 91.98 16.45
View ratio 0.04 889.76 67.30 195.69
VPI 0.01 868.06 63.93 187.36
0SS 1.00 25.00 8.92 5.92
Number of likes 0 9100 570.44 1622.35
Number of dislikes 0 931 33.30 133.73
Number of comments | O 248 18.22 41.45
Number of views 58 1095814 44563.54 159261.19
Duration 1.090 35.58 8.11 7.79
JAMA.: Journal of the American Medical Association, GQS: Global Quality score, VPI: video power index, OSS: Osteporosis Specific score
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osteoporosis was “Osteoporosis is a risk factor for fractures”.
In contrast with that “Decrease in bone mass” was the most
common information given in the videos in our study, and this
was the most common search criterion with “kemik erimesi”
(bone loss), which was accepted as a similar term in the Turkish
society and indicates a decrease in the bone mass.

There are numerous studies investigating the quality of medical
information videos on YouTube (11,12,16,17,20,21). In these
studies, medical information videos on YouTube were of low
quality.

In 2014, Brooks et al. (20) reviewed lumbar discectomy videos-
which are an informative resource for patients on YouTube.
Recently, Celik et al. (21) examined the information about rotator
cuff injury on YouTube and found that it was of poor quality.

In our study, the DISCERN score was 25.020+6.625 (16-46),
while the JAMA score was 1.66+0.658 (1-4) and the GQS
was 1.98+1.097 (1-5). These results are consistent with the
results of other studies in the literature and show that Turkish
videos about osteoporosis are of low quality. In terms of
messages separately presented in Table 2, there were significant
differences between health-care prefesional and non-healthcare
professionals (p<0.001). But in terms of the most common two
messages (Decrease in bone mass and osteoporosis is a risk for
fractures) there was no significant differences (p=0.741). It can
be assumed that although the total number of messages were
mentioned more in videos prepared by health-care professionals,
the most common messages were given almost in the same
manner between the two groups. In addition, there was a weak
negative correlation between the Osteoporosis Specific score
and VPI (cc=-0.323, p=0.022). The average VPI value of videos
of non-healthcare professionals was significantly higher than
that of healthcare professionals (82.25 vs 56.80) (cc=0.296,
p=0.037) and also the view ratio of healthcare professionals
was low (p=0.035, cc=0.299). Also mean Osteoporosis Specific
score was significantly higher in healthcare professionals
compared to other group (p=0.004, 10.58 vs 5.72). Although
the video is more informative, it has been concluded that this
situation does not increase the popularity of the video in the first
place. Welbourne and Grant (22) analyzed 390 videos from 39
YouTube channels to explore factors affecting video popularity
and found that user-created videos were more popular than
those uploaded by professionals. It is mentioned that popularity
is related to more interaction in user-sourced videos. It can be
thought that the low popularity may be related to a proposition
that health professionals are less interactive in videos. However,
our study specifically examined videos in the field of health and
the trust of the viewers towards the healthcare professional can
be effective in their video selection. Viewers' video choices in the
field of health can be multifactorial, and this could be the subject
of another study.

In conclusion, our study shows that the number of information
in Turkish videos about osteoporosis and the video quality is low,
which may cause people at risk to have incomplete information

about osteoporosis and create a challenging environment for the
patient-doctor relationship. Because it is easy and inexpensive to
access the Internet, patients tend to obtain medical information
from the Internet (19). For this reason, videos shared on
a platform such as YouTube may be beneficial to be verified
by an expert in order to ensure the optimum patient-doctor
relationship, especially if the video is about health care or better
quality videos may be recorded by healthcare professionals.
Our study has several strengths. First of all, our study is the
first study to examine Turkish videos on osteoporosis, and to
our knowledge, there are only three studies in the literature
examining Turkish videos overall (23-25). YouTube searches are
restricted to Turkey, which also provides information specific to
the Turkish society’s approach to osteoporosis-related videos. The
examined videos were in the native language of the surgeons
without language a barrier and the interrater agreement was
quite high. In addition, when compared with other studies in
this field, multiple scoring systems evaluating quality and also a
scale assessing what information specific to osteoporosis were
used together and analyzed (8,11,12,16,17,20,21).

There are also some limitations of this study. Firstly, YouTube
is a growing platform and the search results can change over
time. Secondly, the first 50 videos that appeared after searching
for the keywords were examined. However, we think that the
videos that appeared at the top were watched more. Thirdly,
we only examined Turkish videos. Although this is a limitation, it
can also provide a cross-sectional benefit in terms of examining
videos for Turkish Society, which we see as an important aspect.
Fourth, only YouTube videos were evaluated in this study, and
the quality and reliability of osteoporosis-related videos on other
sites were not covered. Despite the limitations, we believe that
our study shows beneficial information about the educational
quality of videos and YouTube should be considered as a platform
to improve public information and perception of osteoporosis.

Conclusion

Turkish YouTube videos about osteoporosis contain incomplete
or incorrect information about osteoporosis and the quality of
the videos is low. Especially, the videos prepared by healthcare
professionals based on international guidelines and scoring
systems can increase the quality of these videos. Considering
that osteoporosis is a progressive and silent disease, as well
as other platforms, it is important to provide preventive and
informative videos on YouTube.
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The Effect of Type 2 Diabetes Mellitus on Osteopenia and Vertebral
Fractures in Elderly Women

Tip 2 Diabetes Mellitusun lleri Yas Kadinlarda Osteopeni ve Vertebral Kiriklar Uzerine
Etkisi

® Zeynep Kog

University of Health Sciences Turkey, Kartal Dr. Litfi Kirdar City Hospital, Clinic of Internal Medicine, Istanbul, Turkey

Abstract

Obijective: In our study, we examined the effects of type 2 diabetes mellitus (DM) on the thoracic and lumbar vertebrae in patients with
osteopenia.

Materials and Methods: Ninety patients had type 2 DM while 64 patients did not have any chronic disease. We analyzed the patients’ total
lumbar T-score with dual energy X-ray absorptiometry. We included patients with a T-score between -1 and -2.4 and evaluated the thoracic
and lumbar vertebrae of the patients with dorsal and ventral X-ray imaging.

Results: In the results of the study in which we examined 154 osteopenic female patients, we found the mean osteopenia depth to be -1.52
in individuals with type 2 DM and -1.74 in the control group. We found the lumbar T value to be statistically significantly higher than the
control group cases (p=0.001; p<0.01). However, the fracture rate was 21.9% in the control group, while it was 36.7% in type 2 DM. We
found the fracture rate in patients with type 2 DM to be statistically significantly higher than that in the control group (p=0.049; p<0.05). In
the control group, 64.3% of the fractures were grade 1, and 35.7% were grade 2, and there was no collapse fracture, while in the group
with diabetes, we found grade 1 fractures 24.2%, grade 2 27.3%, and grade 3 collapse fractures 48.5%. Notably the incidence and severity
of fractures was significantly higher than the control group, however, the lumbar T-score in the presence of type 2 DM was not as low as
the control group in our study.

Conclusion: Although the lumbar T-score in the presence of the type 2 DM was not as low as the control group in our study, it is noteworthy
that the incidence and severity of fractures was significantly higher than the control group.

Keywords: Osteopenia, elderly women, diabetes mellitus, vertebrael fracture

Amac: Calismamizda osteopenili hastalarda tip 2 diabetes mellitusun (DM) torasik ve lomber vertebra Uzerindeki etkilerini incelemeyi
amacladik.

Gereg ve Yontem: Doksan hastada tip 2 DM varken 64 hastada herhangi bir kronik hastalik bulunmamaktaydi. Hastalarin total lomber
T-skoru dual-enerji X-isini absorbsiyometri ile analiz edildi. Calismaya T-skoru -1 ile -2,4 arasinda olan hastalari dahil edildi ve dorsal ve ventral
X-sini gorlintlleme ile hastalarin torasik ve lomber vertebralari degerlendirildi.

Bulgular: Osteopenik 154 kadin hastayi inceledigimiz ¢alismanin sonuglarinda ortalama osteopeni derinligi tip 2 DM olan bireylerde -1,52,
kontrol grubunda ise -1,74 olarak bulundu. Lomber T degeri kontrol grubu olgulara gore istatistiksel olarak anlamli derecede yiksek bulundu
(p=0,001; p<0,01). Ancak fraktlr orani kontrol grubunda %21,9 iken tip 2 DM'de %36,7 idi. Tip 2 DM'li hastalarda fraktur orani kontrol
grubuna gore istatistiksel olarak anlamli derecede yiiksek bulundu (p=0,049; p<0,05). Kontrol grubunda kiriklarin %64,3't 1. derece, %35,7'si
2. derece olup kollaps kingr yoktu, diyabetik grupta ise 1. derece fraktir %24,2, 2. derece fraktlr %27,3 ve 3. derece fraktlr %48,5 tespit
edildi. Calismamizda fraktlr insidans ve siddetinin kontrol grubuna goére anlamli derecede ylksek olmasi ancak tip 2 DM varliginda lomber
T-skorunun kontrol grubu kadar distk olmamasi dikkat gekicidir.

Sonug: Calismamizda tip 2 DM varliginda lomber T-skoru kontrol grubu kadar diisik olmasa da kirik insidansi ve siddetinin kontrol grubuna
gore anlamli derecede ylksek olmasi dikkat cekicidir.

Anahtar kelimeler: Osteopeni, ileri yas kadin, diabetes mellitus, vertebral fraktdr
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Introduction

The World Health Organization (WHO) defines a T-score
between -1 and -2.5 as osteopenia. With the aging of the
population and the prolongation of life expectancy, osteoporosis
and osteopenia are emerging as more critical health problems.
In the FRACTURK (1) study, the prevalence of osteoporosis in
Turkey was 25% over the age of 50, while the prevalence of
osteopenia was 50%. The United States expects the cost of care
for direct and indirect fragility fractures to exceed $25 billion by
2025 (2). Osteopenia was shown to increase the risk of high
fractures in many studies (3,4), just like in osteoporosis, and the
risk of osteopenic and osteoporotic fractures is high, especially
in elderly women (3). Fragility fractures are fractures that occur
as a result of mechanical force, known as trauma with energy
too low to normally cause a fracture. This mechanical power is
the force equivalent to falling from standing height according to
WHO (5). In the TURDEP 2 (6) study, the prevalence of diabetes
in our population was 16.5%. Osteopenia isalso associated
with type 2 diabetes mellitus (DM); however, the pathogenesis
of diabetic osteopenia is unclear. In an experimental study
evaluating bone mineral density (BMD) by dual energy X-ray
absorptiometry (DEXA), bone metabolism in rats was evaluated
120 days later. In the study, the femoral trabecular distance
increased approximately 3 times in rats with plasma glucose
above 250 mg/dL compared to the non-diabetic control group,
and the trabecular thickness decreased by 2 times and the bone
trabecular volume by 77% (7). Type 2 DM increases the risk of
fracture, and risk assessment is challenging in these individuals
because BMD is often underestimated. Low bone turnover,
accumulation of advanced glycation end products, and changes
in bone micro and macro architecture impair bone strength
and mass. Diabetic patients with impaired glycemic regulation,
length of disease duration, -cell damage, and insulin therapy
are at highest risk of fracture. Diabetes-induced complications
such as sarcopenia, neuropathy, oculomotor problems, and
frequent hypoglycemic episodes increase the risk of falling and
the incidence of fractures (8). It was shown that white women
with type 2 DM lose more BMD per year on average compared
to acontrol group (9); however, post-fracture recovery is also
impaired in these patients (10). Type 2 DM, metabolic bone
diseases, including low BMD, fractures and falls in geriatric
patients were associated with other bone-related events
(11). Diabetes not only exacerbates low BMD but also causes
osteopenia and osteoporosis (12). Mathen et al. (13) showed
that BMD was significantly lower in both the lumbar vertebra
and femoral neck in indians with type 2 DM compared to the
control group and concluded that diabetes is an “overlooked
complication” for osteopenia and osteoporosis.

Purpose of the Study

Fracture presence and degrees were compared by evaluating
the lumbar T-score and thoracic and lumbar vertebrae in elderly
osteopenic diabetic patients and patients with osteopenia
who do not have any chronic disease. We evaluated whether

the severity of osteopenia, frequency of fracture, and degree
of fracture were higher in type 2 DM compared to the control
group. In our study, the plan was to investigate how much
attention should be paid to osteopenia in individuals with
diabetes and how much antiresorptive therapy is required in the
diabetic osteopenic population.

Materials and Methods

A total of 154 female patients aged between 48 and 74 years
treated in the internal medicine outpatient clinic of a secondary
health care institution were included. Cases were reviewed
retrospectively. A total of 90 patients had type 2 DM, while
64 patients did not have any chronic disease. We analyzed the
patients’ total lumbar T-score with lunar DPX-L DEXA. The entire
study was performed on patients evaluated with the same
device. Patients with a T-score between -1 and -2.4 were included
and the thoracic and lumbar vertebrae of the patients were
evaluated with dorsal and lateral X-ray imaging. The presence
of vertebral fractures in patients was examined and if present,
fracture level was determined. The criterion by which Genant
et al. (14) categorized vertebral fractures by fracture level was
used. Mild fracture wascharacterized by the concavity of the
vertebra and evaluated as stage 1 fracture, moderate fracture
wascharacterized by wedging of the vertebra and evaluated
as a stage 2 fracture, and severe fracture wascharacterized
by vertebral crushing and collapse and evaluated as stage 3
fracture. The presence of vertebral osteophytes was excluded.
Patients who exceeded the osteoporosis threshold and had
a Tscore of -2.5 and above were excluded from the study.
Patients with diagnosis of osteoporosis and those receiving
osteoporosis treatment were excluded from the study. The cases
without major or minor trauma and the presence of fracture
due to osteopenia were evaluated during outpatient follow-up.
Medications used by patients were reviewed retrospectively.
Patients who used antiepileptics, pioglitazone, anticoagulants,
furosemide, glucocorticoids, and levothyroxine were excluded
from the study because adequate standardization could not be
achieved. Patients with hyperthyroidism, primary hypothyroidism,
diagnosed with type 1 DM, malignancy disease, with rheumatic
disease and using chronic steroids were excluded. We examined
the fracture frequency, severity, and osteopenia severity in type
2 diabetic patients and the group without any chronic disease.
Patients who were followed up due to the presence of metabolic
bone diseases such as osteopetrosis and osteomalacia were
excluded from the study. Patients with diabetic nephropathy
were excluded because the presence of low glomerular filtration
rate may affect bone metabolism at various levels.

Kartal Dr. Lutfi Kirdar City Hospital Clinical Research
Ethics Committee approval was obtained (decision no:
2021/514/200/2, date: 28.04.2021).

Statistical Analysis

Number cruncher statistical system 2007 (Kaysville, Utah,
USA) program was used for statistical analysis. Descriptive
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statistical methods (mean, standard deviation, median,
frequency, percentage, minimum, maximum) were used when
evaluating study data. Conformity of quantitative data to normal
distribution was examined with the Shapiro-Wilk test and
graphical examinations. The Mann-Whitney U test was used for
comparisons between two groups of normally distributed and
non-normally distributed quantitative variables. The Pearson chi-
square test and Fisher-Freeman-Halton exact test were used to
compare qualitative data. Statistical significance was accepted

as p<0.05.

Results

Diabetes was observed in 58.4% (n=90) of the cases (Table 1).
Lumbar T measurements forthe cases ranged from -2.4 to -1.5,
and the mean was -1.62+0.55.

Fractures were present in 30.5% of the cases (n=47). The
fracture severity was grade 1in 36.2% (n=17), grade 2 in 29.8%
(n=14), and grade 3 in 34% (n=16) of the cases with fracture.
When the fracture frequencies of the cases with fractures
were examined, 36.2% (n=17) of the cases had concave,
29.8% (n=14) had wedge, and 34% (n=16) had crush fractures
(Table 2).

The lumbar T value of patients with diabetes was statistically
significantly higher than those in the control group. (p=0.001;
p<0.01) (Figure 1).

The rate of fracture in patients with diabetes was statistically
significantly higher than in the control group (p=0.049; p<0.05)
(Figure 2).

No statistically significant difference was found between the
diagnoses of the cases according to sex (p=0.004; p>0.01).
Fracture frequencies of the cases in the DM group were

Table 1. Distribution of findings

n (%)

Control group 64 (41.6)
Group

DM's 90 (58.4)

Mean + SD -1.62+0.55
Lumbar T ) )

Median (min-max) -1.6 (-2.4-1.5)

No 107 (69.5)
Fracture -

Exist 47 (30.5)

Grade 1 17 (36.2)
Fracture severity Grade 2 14 (29.8)

Grade 3 16 (34)

Concave 17 (36.2)
Fracture frequency Wedge 14 (29.8)

Crush 16 (34)
DM: Diabetes mellitus, SD: Standard deviation, min: Minimum, max: Maximum

Table 2. Comparisons by group

Group
DM'’s control group Control group P
Mean = SD -1.53+0.54 -1.74+0.54 »
Lumbar T - - 20.001
Median (min-max) -1.4 (-2.4-1.4) -1.8 (-2.4-1.4)
No 57 (63.3) 50 (78.1) N
Fracture - ®0.049
Exist 33(36.7) 14 (21.9)
Grade 1 8 (24.2) 9 (64.3)
Fracture severity Grade 2 9 (27.3) 5(35.7) €0.004™"
Grade 3 16 (48.5) 0(0)
Concave 8(24.2) 9 (64.3)
Fracture frequency Wedge 9 (27.3) 5(35.7) <0.004™
Crush 16 (48.5) 0(0)
DM: Diabetes mellitus, SD: Standard deviation, min: Minimum, max: Maximum. ®Mann-Whitney U test , "Pearson chi-square test, ‘Fisher Freeman Halton test, “p<0.05,
“p<0.01
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significantly lower than those in the control group. The incidence
of grade 2 and grade 3 fractures was significantly higher in the
type 2 DM group (Figure 3).

Discussion

Fractures can occur in osteopenic patients, just like osteoporotic
patients (15). While the rate of vertebral fractures in women

Lumbar T Distribution

-0.5

-1.5

OrtiSs

-2.5

DM Cases Control Cases

Figure 1. Lumbar T distribution by group
DM: Diabetes mellitus

Fracture by Group

100

80

60

Rate %

40

20

Figure 2. Fracture distribution by group
DM: Diabetes mellitus

Fracture Type by Group

100

80
64.3

Rate %

40

20

Figure 3. Distribution of fracture type by group
DM: Diabetes mellitus

over 50 in the general population is between 20-30%, this rate
is 40% over the age of 80. In our study, vertebral fractures were
identified in 30.5% of all patients, and this result is consistent
with literature data.

There are studies showing that BMD is severely decreased in
patients with uncontrolled type 2 DM (16,17). Yaturu et al.
(18) found significantly deeper BMD in type 2 DM when they
compared 2 groups in the same age group. Asokan et al. (19)
showed an inverse correlation between the duration of diabetes
and glycemic control with BMD. At the same time, the incidence
of osteopenia was higher in the control group in this study and
in 3 different studies conducted by Sosa et al. (20) and Wakasugi
etal. (21). Petit et al. (22) reported better BMD values in elderly
patients with type 2 DM compared to the same age group
without chronic disease. In our study, when the patients with
type 2 DM and the control group were compared forseverity of
osteopenia, the severity of osteopenia was higher in the control
group. While the mean T-score was -1.53 in the diabetic group, it
was -1.74 in the control group. Contrary to the general literature
and our initial expectations, BMD was better in individuals with
type 2 DM. Our result, like the result by Petit et al. (22), gave a
positive result for the T-score in favor of the group with diabetes.
While there are studies reporting a lower incidence of fractures
in patients with type 2 DM (23,24), there are also studies that
correlate it with a high fracture risk (25). Jain et al. (26) also
showed that the development of lumbar vertebral fracture
increases if the T-score in diabetic osteoporosis and osteopenia
falls below -1.5. Vestergaard (27) reported an increased risk of
fracture in many regions, including the vertebrae and the femur.
In our study, the incidence of fracture in the control group was
21.9%, while it was 36.7% in the diabetic group. While grade
1 fractures were more common in the control group, grade 2
and grade 3 fractures were significantly higher in the diabetic
group. While the lumbar T-score gave a more positive result in
the diabetic group, it is surprising that the incidence and overall
severity of fractures were significantly higher in this group.
While the incidence and severity of fractures are expected to
be higher in the group with a lower T-score, the result is outside
of expectations. This result leads to the consideration that there
may be other factors that affect the development of fracture in
diabetics besides BMD. However, the literature data aboutthis
condition is limited and the pathogenesis of diabetic osteopenia
is not clear. While osteoporosis is better known and treatable
in the general population, osteopenic patients cannot benefit
from antiresorptive treatments unless fracture assessment is
performed. The FRACTURK study (1) showed the prevalence of
osteopenia was twice that of osteoporosis in our population. In
our study, in which patients with type 2 DM a type of chronic
disease were evaluated, in the osteopenic groupthe results show
that silent fractures can accompany type 2 DM more frequently
compared to the control group, even with more positive T-score
results. It was shown that when type 2 DM and osteopenia are
comorbid, osteopenia progresses more catastrophically and
fractures heal later.
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Patients using pioglitazone, one of the thiazolidinedione
group oral antidiabetic agents known to cause osteoporosis
and osteopenia in type 2 DM cases, were excluded because
adequate standardization could not be achieved. Other oral
antidiabetic agents have no osteopenic effect.

When compared with the decrease in the treatment response
with the progression of osteopenia accompanying fractures to
osteoporosis and the cost of fractures due to the decrease in BMD,
taking the necessary precautions and providing antiresorptive
treatment for osteopenic fractures are cost-effective. Our study
showed that diabetic osteopenics should be evaluated further in
terms of fractures. If fractures are detected by X-ray evaluation
of thoracic and lumbar vertebrae, antiresorptive treatment
should be arranged immediately.

Since our study is retrospective, the inability to evaluate body
mass index and the inability to make inquiries about smoking,
alcohol use and caffeine consumption are limitations of our
study.

Conclusion

Type 2 DM and osteopenia often accompany each other.
Osteopenia is thought to be an "overlooked complication”
of type 2 DM, but the underlying mechanism has not been
elucidated. Studies show that diabetic patients with BMD
values of -1 and below should be screened for fractures. In our
study, although the severity of osteopenia was not as bad as
the control group, it seems that the frequency of fractures is
unexpectedly higher in diabetic individuals with higher T-scores.
The presence of fracture should be investigated considering that
the vertebrae of these patients are evaluated with X-rays and the
healing of osteopenic fracture is impaired and delayed in type
2 DM. If we take into account the progression to osteoporosis
and various mortality and morbidities if left untreated, detecting
fractures in the osteopenic group and arranging antiresorptive
treatment will be cost-effective. The aging population, long life
expectancies, and increasing frequency of these problems are
becoming increasingly crucial. The presence of diabetes should
be an alarming finding especially in the osteopenic group in
terms of the presence of vertebral fractures and fractures that
can be detected in these patients should not be missed.
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Abstract

Obijective: This study examines the awareness and knowledge levels of osteoporosis in patients with multiple sclerosis (MS).

Materials and Methods: A total of 88 adult patients with MS (22 male, 66 female) were included in the study. The demographic and
socioeconomic status of all patients were recorded. First, a question was asked the participants: “Have you ever heard of osteoporosis
before?”. After that, a survey was conducted on the participants. The survey consisted of a questionnaire assessing their knowledge using a
30-item instrument reflecting 9 knowledge domains (eg, risk factors, diagnosis, prognosis).

Results: The mean age of the patients was 39.85+9.67 years. The duration of the disease was median [interquartile range (IQR) (Q1-Q3) 4
(1-10)] years. Expanded disability status scale score of the patients was median [IQR (Q1-Q3) 2 (1-4.5)]. Most of the participants (81.8%) were
aware of osteoporosis. Awareness of osteoporosis was higher in those who received corticosteroid treatment and had comorbid diseases
(respectively p=0.011 and p=0.009). On average, the knowledge questions score was 13 (0-23). Mean knowledge scores were not associated
with education status or gender. The knowledge score levels were higher in those who had heard of osteoporosis than in those who had not
heard, respectively 14 (10-18) to 4 (0-13,75) (p<0.001).

Conclusion: Although awareness of osteoporosis was high in MS patients, the level of knowledge on osteoporosis was insufficient.
Awareness and knowledge levels of osteoporosis were higher in those who received corticosteroid treatment. Additionally, osteoporosis
awareness was higher in those who had comorbid diseases. Increasing knowledge about osteoporosis may be important for preventing
osteoporosis and reducing its complications in MS patients.

Keywords: Multiple sclerosis, osteoporosis, bone mineral density, awareness

Amag: Bu calismanin amaci multipl sklerozlu (MS) hastalarda osteoporoz farkindalik ve osteoporoz bilgi diizeylerini incelemektir.

Gerec ve Yontem: MS (22 E, 66 K) toplam 88 eriskin hasta calismaya dahil edildi. Tim hastalarin demografik ve sosyoekonomik durumlari
kaydedildi. Katilimcilara ilk olarak “Osteoporozu daha énce duydunuz mu?” sorusu soruldu. Ardindan katilimcilara osteoporoz ile ilgili dokuz
bilgi alanini yansitan (6rnegin, risk faktorleri, tani, prognoz) 30 maddelik bir anket uygulandi.

Bulgular: Hastalarin yas ortalamasi 39,85+9,67 yil idi. Hastalik sliresi medyan [IQR(Q1-Q3)] 4 (1-10) yildi. Hastalarin genisletilmis 6zurltilik
durum 0lgedi skoru ortanca [IQR(Q1-Q3)] 2 (1-4,5) idi. Katiimailarin ¢cogu (%81,8) osteoporozu daha once duyduklarini belirtti. Komorbid
hastaligi olanlarda ve daha once kortikosteroid kullanimi olanlarda osteoporoz farkindaligi daha yiksekti (sirasiyla p=0,009, p=0,011).
Osteoporoz bilgi puani medyan 13 (0-23) idi. Ortalama bilgi puanlari egitim durumu ve cinsiyet ile iliskili degildi. Osteoporozu duyanlarda
duymayanlara gére osteoporoz bilgi puani daha yiksekti [sirasiyla 14 (10-18) ile 4 (0-13,75) (p<0.001)].

Sonug: MS hastalarinda osteoporoz farkindaligi ylksek olmakla birlikte, osteoporoz bilgi diizeyi yetersizdi. Kortikosteroid tedavisi alanlarda
osteoporoz farkindalik ve bilgi dizeyleri daha yuksekti. Yine komorbid hastaliklar olanlarda osteoporoz farkindaligi daha yiksekti. MS
hastalarinda osteoporoz hakkinda bilgi birikiminin artmasi, osteoporozun 6nlenmesi ve komplikasyonlarinin azaltimasi acisindan énemli
olabilir.

Anahtar kelimeler: Multipl skleroz, osteoporoz, kemik mineral yogunlugu, farkindalik
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Introduction

Multiple sclerosis (MS) is a chronic demyelinating disease
affecting the brain and spinal cord, which usually has a
relapsing-remitting course (1,2). It is one of the most common
causes of neurological disability in young adults and affects
approximately 1.3 million people worldwide (3). Osteoporosis is
a disease characterized by low bone mineral density (BMD) and
deterioration of bone tissue predisposing to fragility fractures (4-
6). Several current studies have suggested that patients with MS
have lower BMD and higher rates of osteoporosis than healthy
adults (7-9). Causes of osteoporosis in MS include immobility,
vitamin D deficiency, chronic inflammatory process, use of
glucocorticoids (10-12). Patients with MS have an increased risk
of falling due to impaired gait, balance, coordination, cognition,
and cerebellar, sensory, and pyramidal functions (3). Therefore,
there is an increased risk of osteoporotic fractures in patients
with MS compared to the general population (3,9). Furthermore,
since MS patients have a higher risk of fracture, the awareness
of osteoporosis is crucial among them. If the awareness of
osteoporosis is determined and information about the disease
can be increased in MS patients, the negative consequences
such as fractures and physical disabilities will also be reduced to
that extent (11,13). There was not any study found during our
literature search on the awareness of osteoporosis in patients
with MS and the factors affecting it. The study examined the
awareness and knowledge levels of osteoporosis and the factors
affecting them in adult patients with MS.

Materials and Methods

Study Design and Population

We conducted a cross-sectional survey study. The approval of the
local Ethics Committee at Dokuz Eyldl University was obtained
prior to the start of the study (decision no: 2016/26-31, date:
06.10.2016). Since MS is a rare disease, all MS patients who
applied to the outpatient clinic during the study period (between
May 2016 and May 2018) and met the inclusion criteria were
included in the study, without a specific sample size. One
hundred thirteen patients were interviewed. Nineteen patients
did not want to participate in the study. One patient had been
illiterated and one patient had severe cognitive dysfunction and
four patients had a diagnosis of osteoporosis, they were not
included. A total of 88 patients were included. All subjects gave
written informed consent before participating in the study. The
inclusion criteria of the study; being an adult patient with MS
and volunteer to participate in the study. The exclusion criteria
were not agreeing to voluntarily participate in the study, the
presence of severe cognitive dysfunction, and the presence of a
diagnosis of osteoporosis.

Data Collection

The demographic characteristics of the patients were recorded.
The presence of additional disease, previous osteoporosis

diagnosis, glucocorticoid medication, how the subjects reached
information sources about osteoporosis, menopausal status, and
a history of osteoporotic fracture were questioned. To consider
a participant as being aware of osteoporosis, we asked if they
have heard about osteoporosis before, and the ones who had
heard about it previously were considered aware. A questionnaire
developed from a previous study (14), with a content reliability of
0.89, was performed on participants. The 30-item questionnaire
comprises questions that cause, signs/symptoms, risk factors,
prognosis, diagnosis, treatment, complications, and prevention
of osteoporosis. Patients responded to the questions as “agree,”
“disagree,” or "unsure.” Knowledge scores were created
assigning 1 point to every correct answer and 0 points to every
incorrect or “unsure” answer. The items were summed for a
possible range of 0 to 30, with higher scores reflecting greater
knowledge.

Statistical Analysis

The SPSS software version 24.0 (SPSS IBM Corp.; Armonk, NY,
USA) was used for statistical analyses. The Kolmogorov-Smirnov
test was used to determine the normality of data distribution.
Demographics and descriptive data are presented as median
(interquartile range Q1-Q3) or mean standard deviation.
Pearson’s chi-squared and Fisher's Exact tests were used to
compare between categorical variables. Group comparisons
of baseline characteristics were performed with independent
samples ttest, as appropriate. Statistical significance was
defined as p<0.05. The factors on osteoporosis awareness
were assessed univariate and multivariate logistic regression.
Covariates [age, gender (F), education (high school and above),
presence of comorbid disease, corticosteroid administration]
were tested. The correlation between the age and knowledge
level of patients was evaluated using Spearman’s correlation
analysis.

Results

A total of 88 adult patients with MS (22 male, 66 female) were
included in the study. The median age of the patients was
39.85+9.67 (range, 20-64) years. Baseline characteristics are
shown in Table 1. The awareness of osteoporosis in patients
with MS was 81.8% (n=72). Thirty-seven patients (42.04%)
had known that MS disease was a risk factor for developing
osteoporosis. Awareness of osteoporosis was higher in those
who received corticosteroid treatment and had comorbid
diseases (respectively p=0.011 and p=0.009). The median
knowledge score of all subjects was 13 (8,25-17). The knowledge
score levels were higher in those who had heard of osteoporosis
than those who had not heard, respectively 14 (10-18) to 4 (0-
13,75) (p<0.001). There was a significant difference between
the osteoporosis knowledge scores of patients with received
corticosteroid treatment before (p=0.003). The factors related to
osteoporosis knowledge score levels are shown in Table 2. When
the sources of osteoporosis information were questioned in
patients, the results were as follows: doctors (34.1%), television-
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internet (25%) and relatives (23.9%) and were in the first
place, followed by friends (9.1%) newspapers and magazines
(4.5%) and others (3.4%). When education levels were divided
as primary school and high school and above, no significant
relationship was found between educational levels and the level
of knowledge of osteoporosis (p=0.154). However, the effect of
education level was shown in the multiple regression analysis.
Univariate and multivariate regression analyses of osteoporosis
awareness are shown in Table 3. It was observed that as the age
of the patients increased, their level of knowledge also increased
(p=0.008, Spearman’s rho=0.281). Table 4 presents descriptive
data for the knowledge items.

Discussion

In this study, we determined that although there was high
awareness of osteoporosis in patients with MS, the knowledge
level of osteoporosis was poor in most of this population.

In our study, the awareness of osteoporosis in patients with MS
was 81.8%. Osteoporosis awareness varies in different studies.
In a study conducted in a Greek female population, it was
reported that 96% of the participants knew the definition of
osteoporosis (15). Nguyen et al. (14) reported that awareness
of osteoporosis in the Vietnamese women population is 81.6%.
Gemalmaz and Oge (16) found awareness of osteoporosis in the
Turkish women population as 60.8% in their study. In another
study evaluating osteoporosis awareness and osteoporosis

knowledge level in Turkish patients with neuromuscular disease,
osteoporosis awareness was 97.9% (17). Our study results were
comparable to these studies in terms of osteoporosis awareness.
The fact that our patients with MS were regularly followed
up in a particular unit may also have contributed to the high
awareness of osteoporosis in these patients.

Osteoporosis awareness was higher in those who received
corticosteroid treatment and had comorbid diseases. This may
be related to increased health literacy in patients to understand
other diseases and corticosteroid side effects. It may also be
related to informing the patients by other physicians.

Table 2. Osteoporosis knowledge score level-related
factors

Osteoporosis knowledge score level- *
p-value

related factors

Have heard of osteoporosis before <0.001

Gender 0.23

Education status 0.13

Received corticosteroid treatment 0.003

Comorbid disease 0.164

Menopausal status 0.403

History of fracture 0.571

*The Mann-Whitney U test and independent sample ttests were used to

compare the knowledge levels of patients and related factors, as appropriate

Table 1. Demographic and descriptive data of patients

Awareness of osteoporosis?

Item All patients Yes No

(n=88) (n=72) (n=16) el
Age, years (mean + SD) 39.85+9.67 40.7+9.8 36.2+8.1 0.094
Female, n (%) 66 (75) 53 (73.6) 13 (81.3) 0.751
f%f&;??.g?{?g?%iff“ 8 (413) 8.5 (4-13.5) 8 (412) 0.545
Disease duration, years [median, IQR (Q1-Q3)] 4 (1-10) 4.5 (1-9.75) 4 (1-10) 0.484
EDSS score, [median, IQR (Q1-Q3)] 2 (14.5) 2 (1-4.62) 2 (0-3.5) 0.470
Body mass index (kg/m?2) 24.37+4.45 24.7+4.6 22.9+3.2 0.141
Education status
Primary school n (%) 20 (22.7) 14 (19.4) 6 (37.5) 515
High school and above n (%) 68 (77.3) 58 (80.6) 10 (62.5)
Comorbid disease, n (%) 30 (34.1) 29 (40.3) 1(6.3) 0.009*
Menopausal status
Pre, n (%) 48 (72.7) 37 (69.8) 11 (84.6) 0.488
Post, n (%) 18 (27.3) 16 (30.2) 2 (15.4)
Corticosteroid administration, n (%) 70 (79.5) 61 (84.7) 9 (56.3) 0.011*
History of fracture, n (%) 14 (15) 12 (16.7) 2(12.5) 0.680
Osteoporosis knowledge score [median, IQR (Q1-Q3)] | 13 (8.25-17) 14 (10-18) 4 (0-13.75) 0.002*
SD: Standard deviation, IQR: Interquartile range, EDSS: Expanded disability status scale. Group comparisons of baseline characteristics were performed with independent
samples t-test or %2 test, as appropriate (p<0.05). ?For the question, “have you ever heard of osteoporosis disease?”, patients who answered yes were considered aware
of osteoporosis. They were included in the awareness group.
*p<0.05 statistically significant
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Table 3. Univariate and multivariate regression analysis of osteoporosis awareness

Results from univariate analysis Results from multiple analysis
Parameters OR 95% ClI p-value | OR 95% ClI p-value
Age 1.053 0.991-1.119 0.098 1.081 0.993-1.176 0.071
Gender (female) 1.553 0.399-6.055 0.526 1.104 0.207-5.902 0.907
Disease duration 1.040 0.934-1.158 0.480 - - -
EDSS score 1.100 0.851-1.424 0.466 - - -
Education (high school and above) 2.486 0.773-7.996 0.127 7.812 1.548-39.423 0.013*
Presence of comorbid disease 10.116 1.266-80.838 0.029* 21.953 2.026-237.895 0.011*
Corticosteroid administration 0.232 0.071-0.753 0.015* 9.660 1.984-47.029 0.005*
History of fracture 1.400 0.281-6.976 0.681 - - -
EDSS: Expanded disability status scale, OR: Odds ratio, CI: Confidence interval, *p<0.05 statistically significant
Domain (Correct response: T= True, F= False) Correct, n (%)
1) Osteoporosis is a condition of an easy joint (F) 53 (60)
Definition of osteoporosis | 2) Osteoporosis is a condition of low bone mineral density (T) 63 (71)
3) Osteoporosis is a condition of high bone mineral density (F) 50 (56)
4) Overweight is a common cause of osteoporosis (F) 17 (19)
gc;ggnpoor;(;:sai:ses e 5) Lack of estrogen is a common cause of osteoporosis (T) 32 (36)
6) High protein diet is a common cause of osteoporosis (T) 21 (23)
_ 7) A headache is a common sign/symptom of osteoporosis (F) 27 (30)
(Ssot?or?)grr]ossligns o 8) Frequent fractures are a common sign/symptom of osteoporosis (T) 50 (56)
9) Mood change is a common sign/symptom of osteoporosis (F) 27 (30)
10) Low rice intake is a risk factor for osteoporosis (F) 27 (30)
Risk factors for 11) Post menopause is a risk factor for osteoporosis in women (T) 58 (65)
osteoporosis 12) Smoking is a risk factor for osteoporosis (T) 40 (45)
13) Having MS disease is a risk factor for osteoporosis (T) 37 (42)
Risk of osteoporosis over | 14) Men are at the highest risk of osteoporosis during their childhood (F) 17 (19)
a lifetime 15) Women are at the highest risk of osteoporosis after menopause (T) 59 (67)
16) Osteoporosis is diagnosed using the X-ray of the bone (T) 33(37)
Diagnosis of osteoporosis | 17) Osteoporosis is diagnosed with a physical exam (F) 22 (25)
18) Osteoporosis is diagnosed with blood tests (F) 16 (18)
19) Osteoporosis can be treated with calcium and vitamin D (T) 59 (67)
Treatment of osteoporosis | 20) Osteoporosis can be treated with surgical correction (F) 30 (34)
21) Osteoporosis can be treated with hormone replacement (T) 16 (18)
- 22) Diabetes is a complication of osteoporosis (F) 15(17)
S;:fg;fgg?s o 23) Hypertension is a complication of osteoporosis (F) 20 (22)
24) Hip fracture is a complication of osteoporosis (T) 64 (72)
Prognosis 25) Osteoporosis can lead to joint swelling and morning stiffness (F) 3(3,4)
26) Osteoporosis can lead to hip fractures and subsequent complications (T) 57 (64)
27) Moderate physical exercise can reduce the risk of osteoporosis (T) 47 (53)
Prevention of 28) Increased rice consumption can reduce the risk of developing osteoporosis (F) 19 (21)
osteoporosis 29) A diet rjch in calcium and vitamin D can reduce the risk of developing 53 (60)
osteoporosis (T)
30) Cigarette smoking cessation can reduce the risk of developing osteoporosis (T) | 45 (51)
MS: Multiple sclerosis
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We found that osteoporosis knowledge scores were lower
in MS patients who had not heard of osteoporosis disease
before. Similar to our result, it has been shown that hearing
of osteoporosis disease increases the level of osteoporosis
knowledge in different osteoporosis awareness studies (18,19).
Although there was a high rate of awareness in our study
group, this was not accompanied by actual knowledge. While
osteoporosis awareness of the patients was 81.8%, osteoporosis
knowledge levels of patients were inadequate. The knowledge
level was especially low in terms of two critical aspects of
the disease: causes and signs of osteoporosis. The low-level
knowledge about osteoporosis may be related to not being
informed by the physician following the patient. This situation
indicates that information should also be given frequently by
physicians. Also, although the definition of osteoporosis was
unknown well enough, the subjects answered questions about
the complications of osteoporosis at a high rate. This may be
related to the difficulty of understanding some medical terms,
and because of the emphasized fracture risk of osteoporosis by
the information sources.

In our study, patients with awareness of osteoporosis were older,
but it was not statistically significant. Contrary to our study,
several studies have shown a significant inverse relationship
between age and osteoporosis knowledge level (20-22). The
fact that our study included only MS patients and the relatively
lower mean age in our study group compared to these studies
may have led to this result.

Some studies showed that when the education level of patients
increased the level of knowledge about osteoporosis increased
(15,16). In another study involving 1,114 osteoporotic patients,
there was no significant difference between education level
and awareness of osteoporosis (5). In our study, awareness of
osteoporosis and knowledge scores did not differ by education.
However, the effect of education level was shown in the multiple
regression analysis. When the patients are compared according
to their education level, the lack of difference between the
levels of knowledge score may be related to the small number
of patients with low education levels in the study.

Different results were reported in the literature when access
to information sources regarding osteoporosis was examined.
Radio-television, newspapers, friends-relatives, and doctors were
reported as information resources (14,16,23). In our study, when
the sources of information about osteoporosis were examined,
doctors ranked first and television ranked second in MS patients.
In addition, it has also been found that having a relative with
osteoporosis disease leads to higher awareness of osteoporosis.
The fact that our patients with MS are regularly followed up in
a unit may have contributed to the fact that the most frequent
source of information is doctors.

Fourteen patients had a history of fractures, and 72% predicted
that hip fracture might occur because of osteoporosis. However,
there was no effect of fracture history on osteoporosis awareness
and osteoporosis knowledge level in patients with MS. Fractures

are the most important complications that may lead to morbidity
and mortality in patients with MS (3,24). The assessment of risk
factors for osteoporosis is essential for preventing fractures in
patients with MS (12,13,25). Education may play an important
role in determining and preventing risk factors.

Our study had some limitations. First, there was no control
group to compare patients with MS in our study. In addition,
we enrolled patients who were admitted to the outpatient
clinic who were monitored regularly. We could not standardize
and exclude the effect of regular follow-up on awareness and
knowledge levels because our study had a cross-sectional design.
Future studies evaluating the awareness and knowledge levels
of this population with a larger sample size are needed.

Conclusion

In this study, although awareness of osteoporosis was high
in MS patients, the level of osteoporosis knowledge was
insufficient. Awareness and knowledge levels of osteoporosis
were higher in those who received corticosteroid treatment. In
addition, osteoporosis awareness was higher in those who had
comorbid diseases. Increasing knowledge about osteoporosis
may be important for preventing osteoporosis and reducing its
complications in MS patients.
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Evaluation of Vertebral Deformations in Women with Osteopenia

Osteopenili Kadinlarda Vertebra Deformasyonlarinin Degerlendirilmesi

® Zeynep Kog

University of Health Sciences Turkey, Kartal Dr. Liitfi Kirdar City Hospital, Clinic of Internal Medicine, stanbul, Turkey

Abstract

Objective: The extent to which vertebral integrity is affected in patients with osteopenia was investigated in this study.

Materials and Methods: We included 304 female patients aged between 40 and 74 and treated in the internal medicine outpatient clinic
of a secondary healthcare institution. Total lumbar T and Z-scores and femoral neck T and Z-scores were analyzed by dual-energy X-ray
absorptiometry. We included patients with a T-score between -1 and -2.4 and evaluated the thoracic and lumbar vertebrae of the patients
with dorsal and ventral X-ray imaging. We examined whether the patients had vertebral fractures and if so, we determined the fracture level.
Results: The vertebral fracture was found in 30.6% of the patients, and the frequency of scoliosis in these patients was found to be higher
than those without fractures (p<0.001). There was a significant correlation between the frequency of vertebral fractures and the number
of years that passed after menopause (p<0.001). When the premenopausal and postmenopausal periods were compared, a significant
increase was observed in the menopausal threshold and the frequency of fractures (p=0.036). Body mass index (BMI) levels were found to be
significantly higher in patients with fractures (p=0.001). No significant correlation between the lumbar T-score and the frequency of vertebral
fractures (p=0.469) and the frequency of scoliosis (p=0.116) was found.

Conclusion: The time elapsed after menopause increases the frequency of fractures. Contrary to the general literature, our study showed an
increase in the frequency of fractures with obesity and increased BMI. When we scanned 304 osteopenic patients with X-rays, we found a
significant frequency of fractures, but the fractures of most patients were ‘silent.” Although osteopenia is common in the community, as in the
literature, our study also shows that these patients should be examined in terms of vertebral fracture even if they do not have any symptoms.
Keywords: Osteopenia, elderly women, vertebrael deformation, scoliosis

Amagc: Bu calismada osteopenili hastalarda vertebra bittnliginin ne Olclide etkilendigi arastirildi.

Gere¢ ve Yontem: Calismaya ikinci basamak bir saglik kurulusunun i hastaliklari polikliniginde tedavi géren 40-74 yas arasi 304 kadin
hasta dahil edildi. Total lomber T ve Z-skorlari ile femur boyun T ve Z-skorlari cift enerjili X-isini absorbsiyometri ile analiz edildi. T-skoru -1 ile
-2,4 arasinda olan hastalari dahil edildi ve dorsal ve ventral X-sini gériintlleme ile hastalarin torasik ve lomber vertebralari degerlendirildi.
Hastalarda vertebra kingi olup olmadigi incelendi ve varsa kirik siddeti belirlendi.

Bulgular: Hastalarin %30,6'sinda vertebra kirngdi saptandi ve bu hastalarda skolyoz sikhidi kirk olmayanlara gore daha yiksek bulundu
(p<0,001). Omurga kiriklarinin sikligi ile menopozdan sonra gegen yil sayisi arasinda anlamli bir iliski vardi (p<0,001). Premenopozal ve
postmenopozal dénemler karsilastiridiginda menopoz esiginde ve kirik sikliginda anlamli artis gériildii (p=0,036). Viicut kitle indeksi (VKI)
dizeyleri kirikli hastalarda anlamli olarak yiksek bulundu (p=0,001). Lomber T-skoru ile vertebral kirik sikhidgi (p=0,469) ve skolyoz sikligi
(p=0,116) arasinda anlamli bir iliski bulunmadi.

Sonug: Menopoz sonrasi gecen siire kirik sikligini artirmaktadir. Genel literatiiriin aksine, calismamiz obezite ve artmis VKi ile kirik sikliginda
artis géstermistir. Ug yliz dért osteopenik hastayi direkt radyografi ile taradigimizda, dnemli bir kirik sikligi bulduk, ancak cogu hastanin kiriklari
“sessiz” idi. Toplumda osteopeni sik gorilmekle birlikte literatlirde oldugu gibi calismamiz da bu hastalarin herhangi bir semptomu olmasa bile
vertebra kingi agisindan incelenmesi gerektigini gostermektedir.

Anahtar kelimeler: Osteopeni, ileri yas kadin hasta, vertebral deformasyon, skolyoz
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Introduction

Osteopenia defines the decrease of T-score level and bone
mineral density (BMD) in dual-energy X-ray absorptiometry
(DXA). The World Health Organization (WHO) defines a T-score
between -1 and -2.5 as osteopenia, values less than -2.5 as
osteoporosis. Osteopenia is a “pre-diagnosis” for osteoporosis.
With the aging of the population and the prolongation in
life expectancy worldwide, osteoporosis and osteopenia are
considered as a more serious health problem. In the FRACTURK
(1) study, the prevalence of osteoporosis in our society was
25% over the age of 50, while the prevalence of osteopenia
was 50%. While the prevalence of osteoporosis was evaluated
as 14.9% in patients undergoing lumbar fusion surgery, it
was shown in a study that the prevalence of osteopenia was
43.6% (2). If necessary precautions are not taken in patients
with osteopenia, progression to osteoporosis is inevitable and
decreased bone density is a major risk factor for fragility fracture
(3,4). Osteopenia and osteoporosis are “silent” until a fracture
occurs, they are mostly asymptomatic in this period, and in case
of fracture, they create an economic burden in terms of both
the cost of the fracture and the complications (5,6). While the
cost of fragility fractures was $19 billion in 2005 in the United
States, direct and indirect care activities are expected to exceed
$25 billion in 2025 (7).

Fragility fractures are fractures that occur as a result of
mechanical force, known as a trauma with too low energy to
normally cause a fracture. The mentioned mechanical power is
the force equivalent to falling at a standing distance according
to the WHO (8). Some of the fractures that develop due to
these conditions such as osteopenia and osteoporosis are
“silent” and could be detected incidentally on imaging. Just like
in osteoporosis, osteopenia has been shown to increase the risk
of high fracture in many studies. Especially in elderly women,
the risk of osteoporotic fracture is high, as well as the risk of
osteopenic fracture. Vertebral fractures can cause kyphosis,
thoracic deformities and scoliosis. Asymptomatic vertebral
fractures are also a well-known risk factor for subsequent
fractures which may develop (9-11).

Menopausal (hormonal) component of loss of bone mass and
early menopausal age are the main factors causing vertebral
osteopenia (12). Early menopause is characterized by low bone
density in later years and is associated with a higher fracture
rate. These women should be evaluated with DXA within 10
years after menopause for early diagnosis of osteoporosis and
osteopenia (13). Although it has been shown that the risk of
idiopathic osteoporotic fracture increases significantly at the
T-score of -2.5 threshold (14), the OFELY study showed that the
risk of fracture is higher when the T-score is -2 and above (15).
The prevalence of scoliosis in adults varies between 1% and
10% (16,17). Deformity that develops later in adults is seen
in more than 30% of elderly patients without spinal anomaly.
Adult degenerative scoliosis is typically diagnosed in patients
older than 40 years of age and without a history of adolescent

scoliosis (18). There are studies in which osteopenia is thought
to play a role in increasing the scoliosis slope (18,19).

Purpose of the Study

In some of the patients with osteopenia, degeneration develops
in the thoracic and lumbar vertebrae, in our study, we planned
to investigate how many fractures were detected in the patients
and the degree of these fractures and we also planned to
evaluate whether thoracic, lumbar, or thoracolumbar scoliosis
accompanies vertebral degeneration and fractures and to
observe the frequency of kyphosis and scoliosis in cases of
osteopenia. This study plans to evaluate how much awareness
should be taken about BMD examination and fracture risk in
patients with scoliosis and kyphosis. \We planned to assess the
correlation of vertebral deformities with the lumbar T-score
evaluated in DXA and at the same time, it will be evaluated
whether there is a relationship between patient age, time passed
after post-menopause, patient height and fracture risk, and
whether there is a significant relationship on the effect of body
mass index (BMI) on fractures. Some of the patients in the study
are in the pre-menopausal period and crossing the menopausal
threshold will also investigate whether there is an increase in
the incidence of fracture. As a result of all these findings, the
need for antiresorptive treatment in osteopenic patients will be
evaluated indirectly as a result of our study.

Materials and Methods

We included 304 female patients aged between 40 and 74
treated in the internal medicine outpatient clinic of a secondary
health care institution. Total lumbar T and Z-scores and femoral
neck T and Zscores were analyzed by DXA. We included
patients with a T-score between -1 and -2.4 and evaluated the
thoracic and lumbar vertebrae of the patients with dorsal and
ventral X-ray imaging. We examined whether the patients had
vertebral fractures and if so, we determined the fracture level.
We used the criterion by which Genant et al. (20) categorized
vertebral fractures by fracture level. The mild fracture is
characterized by the concavity of the vertebra and evaluated
as stage 1 fracture, the moderate fracture is characterized by
wedging of the vertebra and evaluated as a stage 2 fracture,
and the severe fracture is characterized by vertebral crushing
and collapse and is evaluated as a stage 3 fracture (20). It
was planned to evaluate the patients in terms of scoliosis and
kyphosis, as well as vertebral fractures, to determine whether
deformations accompany each other in their fractures. The
patients were evaluated in terms of thoracic and thoracolumbar
scoliosis, and the presence of scoliosis of 5 or more degrees was
evaluated as scoliosis. The presence of compensatory curvature
was excluded from the study. Case with a history of childhood
and adolescent were excluded from the study. We excluded
patients who exceeded the osteoporosis threshold and had a
T-score of -2.5 and above. Patients with hyperthyroidism, type 1
diabetes mellitus, rheumatic disease, Celiac disease and patients
using chronic steroids were excluded from the study. The height,
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weight and BMI of the patients were also included in the study,
and how height-weight and BMI increases and decreases
affected the osteopenia status was examined. The incidence of
vertebral fractures in postmenopausal women and women who
have not yet developed menopause was investigated. In our
study, we examined whether the number of years passed in the
postmenopausal period in women in the postmenopausal period
caused an increase in the level of fractures and in the level of
scoliosis and kyphosis. Vertebral morphological evaluation was
made by the primary investigator and only vertebral fractures
were evaluated within the scope of the study, and the presence
of non-vertebral fractures was not included in the study.

In our study, informed consent was obtained from the patients.
Ethics committee  approval  with  decision  number
2021/514/200/2 was obtained from Kartal Dr. Lutfi Kirdar City
Hospital (date: 28.04.2021).

Statistical Analysis

Statistical analyses used the Number Cruncher Statistical System
(NCSS) program. Descriptive statistics of the data obtained were
calculated as arithmetic mean, standard deviation, median value,
first (25") and third quartile (75%") (interquartile range =75™-
25%™), absolute and relative frequencies, depending on the type
and distribution of the characteristics and were summarized in
tables. The suitability of the numerical type characteristics to the
normal distribution was examined using the Shapiro-Wilks test.
Non-parametric tests were used for non-normally distributed
characteristics. Relationships between categorical characteristics
were compared with Pearson chi-square or Fisher-Freeman-
Halton test. Mann-Whitney U test, Independent samples t-test,
Kruskal-Wallis test or One-Way ANOVA model were used in the
comparison of groups in terms of numerical characteristics by
considering the distribution of numerical characteristics and
the number of groups. Information about which test is used
for which purpose is written under the tables. In addition,
correlations  between numerical type characteristics were
examined by Spearman’s rank correlation analysis. Statistical
significance level was accepted as p<0.05 and SPSS (ver. 25)
program was used for calculations.

Table 1. Descriptive statistics of numerical characteristics

Results

A total of 304 patients were included in our study. The mean age
of the patients was 57 years. Of all the patients, only 28 were
in pre-menopausal period and 276 were in postmenopausal
period. A total of 93 (30.6%) patients had vertebral fractures,
32 patients had 1t degree fracture (concavity) (34.4%), 25
patients had 2™ degree fracture (wedging) (26.9%), 36 patients
had 3 degree fracture (collapse fracture) (38.7%). Scoliosis
was observed in 122 (40%) patients and thoracic kyphosis was
observed in 40 (13.2%) patients.

Descriptive statistics of numerical type measurements performed
on patients are presented in Table 1.

The distributions of the categorical characteristics of the patients
are presented in Table 2. When Table 2 is examined, it is seen that
the rate of postmenopausal patients is 90.8%, the frequency of
fractures is 30.6%, the frequency of scoliosis is 40.1% and the
frequency of kyphosis is 13.2%.

As a result of vertebral morphology, the frequency of scoliosis
was found to be significantly higher in patients with first, second
and third degree fractures than those with normal vertebral
morphology (Table 3, p<0.001). However, no significant
difference was found between grades (p=0.254).

The frequency of scoliosis obtained when the patients were
divided into two groups as with and without fracture according
to their vertebral morphology by disregarding the degree of
fracture is presenting in Table 4. When the table was examined,
it was seen that the frequency of scoliosis was significantly
higher in patients with fractures (62.4%) than in patients
without fractures (30.3%) (p<0.001).

No significant correlation was found between the degree
of fracture and the degree of scoliosis (r=-0.47, p=0.726).
According to this result, it can be said that there will be no
significant change in the direction of increase or decrease in the
degree of scoliosis as the degree of fracture increases.

When the patients with and without fractures were compared
in terms of the degree of scoliosis, the results presented in Table
5 were obtained. When the table is examined, the rate of those
with a scoliosis grade of “5" was significantly higher in those
without fractures, while the rate of those with a scoliosis grade
of “20" and “30" in those with fractures was significantly higher

N R o Percentiles
25t Median 75t

Age 304 56.97 6.822 52.00 56.00 61.00
Menopause age 276 46.36 5.238 44.00 47.00 50.00
Menopause duration 276 11.45 8.030 5.25 10.00 16.00
Lumbar T osteopenia 304 -1.390 0.6580 -1.900 -1.400 -1.000
Height (cm) 304 154.67 5.570 151.00 155.00 158.00
Weight (kg) 304 76.03 12.140 67.00 75.00 83.00
BMI 304 31.41 5.366 28.00 31.00 34.00
BMI: Body mass index, SD: Standard deviation
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(p<0.001). On the other hand, the rate of those with scoliosis no significant relationship was found between duration of
grade “10" and “15” was similar in those with and without menopause and the degree of fracture (r=-0.053, p=0.619).
fractures. Fracture was observed in only 4 (14.3%) of 28 pre-menopausal
The relationship between lumbar T-score and vertebral fracture patients. When 28 pre-menopausal patients and 276 menopausal
is summarized in Table 6. When the table was evaluated, it was patients were compared in terms of fracture frequency, it was
seen that there was no significant difference between vertebral determined that the frequency of fracture was significantly
fracture results in terms of lumbar T-score (p=0.469). higher in the postmenopausal period (p=0.036, Table 8).

When the relationship between the presence of vertebral fracture When the degree of fracture was compared in people with pre-
and the number of years after menopause was examined, it menopausal and postmenopausal fractures, it was determined
was observed that the duration of menopause was significantly that the frequency of first-degree fractures was significantly
longer in those with fractures (Table 7, p<0.001). However, higher in the premenopausal group, and the frequency of third-

Table 2. Descriptive values for the categorical characteristics of the patients

n %
Pre-menopause 28 9.2
Menopause status
Menopause 276 90.8
Normal 211 69.4
15t degree, concave 32 10.5
Vertebral morphology -
2" degree, cuneiform 25 8.2
3 degree, crush 36 11.8
None 211 69.4
Fracture
Present 93 30.6
1stdegree 32 34.4
Degree of fracture 2" degree 25 26.9
3 degree 36 38.7
o None 182 59.9
Scoliosis
Present 122 40.1
5 38 31.1
10 54 443
Degree of scoliosis 15 12 9.8
20 14 11.5
30 4 3.3
) None 264 86.8
Kyphosis
Present 40 13.2
Normal 22 7.2
Obesity Overweight 88 28.9
Obese 194 63.8
Table 3. The relationship between the degree of vertebral fracture and the presence of scoliosis
Vertebral morphology*, **
st nd rd
Normal 1t degree, 2 dt_egree, 3 degree, Total
concave cuneiform crush
n % n % n % n % n
o None 147 69.7 14 43.8 6 24.0 15 41.7 182
Scoliosis
Present 64 30.3 18 56.3 19 76.0 21 58.3 122
Total 211 32 25 36 304
*Pearson chi-square test. **Each subscript letter denotes a subset of vertebra morphology categories whose column proportions do not differ significantly from each
other at the 0.5 level
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degree fractures was significantly higher in the postmenopausal
group (p=0.050, Table 9).

There was no significant difference in fracture frequency
between patients shorter and taller than 160 cm (p=0.125,
Table 10).

Of the 93 people with fractures, 82 (88.17%) were shorter than
160 c¢cm, while the rest were 160 cm or taller. The frequency of
second-degree fractures in patients shorter than 160 cm and
third-degree fractures in patients with a height of 160 cm and
above was found to be significantly higher (p=0.050, Table 11).

Mean height was found to be significantly shorter in patients
with fractures (p=0.030, Table 12).

The mean BMI was found to be significantly higher in patients
with fractures (p=0.001, Table 13).

In addition, no statistically significant relationship was found
between the degree of fracture and BMI (r=-0.158, p=0.131).
When the obesity groups were compared in terms of fracture
frequency, it was determined that the fracture frequency was
significantly higher in the obese than the other two groups
(normal and overweight) (p=0.004, Table 14).

Table 4. The relationship between the presence of fracture and the frequency of scoliosis

Fracture*
None Present
n % n % n
o None 147 69.7 35 37.6 182
Scoliosis
Present 64 30.3 58 62.4 122
Total 211 93 304
*Pearson chi-square test.

Table 5. The relationship between the presence of fracture and the degree of scoliosis (thoracic, thoracolumbar)

Fracture*: **
Total
None Present
n % n % n
5 26 40.6 12 20.7 38
10 33 51.6 21 36.2 54
Degree of scoliosis 15 5 7.8 7 12.1 12
20 0 0.0 14 241 14
30 0 0.0 4 6.9 4
Total 64 58 122
*Pearson chisquare test. **Each subscript letter denotes a subset of vertebra morphology categories whose column proportions do not differ significantly from each
other at the 0.5 level

Table 6. Descriptive values of lumbar T-score according to vertebral fracture results

Percentiles

Vertebral morphology n Mean SD :

25t Median 75t
Normal 211 -1.382 0.6564 -1.900 -1.400 -1.000
1%t degree, concave 32 -1.450 0.6525 -1.875 -1.500 -1.125
2" degree, cuneiform 25 -1.468 0.8112 -2.100 -1.600 -1.100
3 degree, crush 36 -1.328 0.5675 -1.775 -1.300 -.850
*Kruskal-Wallis test, SD: Standard deviation

Table 7. Descriptive values of duration of menopause according to the presence of vertebral fracture

Percentiles
Fracture n Mean SD -
25t Median 75t
None 187 10.15 7.367 5.00 9.00 14.00
Present 89 14.19 8.697 7.50 12.00 17.00
*Mann-Whitney U test
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Table 8. The relationship between the development of menopause and the frequency of fractures

Menopause status*: **
Total
Pre-menopause Menopause
n % n % n
None 24 85.7 187 67.8 211
Fracture
Present 4 14.3 89 32.2 93
Total 28 100.0 276 100.0 304
*Pearson chi-square test
**Each subscript letter denotes a subset of vertebra morphology categories whose column proportions do not differ significantly from each other at the 0.5 level.

Table 9. The relationship between menopausal status and degree of fracture

Menopause status*: **
Total
Pre-menopause Post-menopause
n % n % n
1stdegree 1 25.0 31 34.8 32
Degree of fracture 2" degree 3 75.0 22 24.7 25
3 degree 0 0.0 36 40.4 36
Total 4 100.0 89 100.0 93

*Pearson chi-square test. **Each subscript letter denotes a subset of vertebra morphology categories whose column proportions do not differ significantly from each
other at the 0.5 level

Table 10. The relationship between height and frequency of fracture

Height groups*
Total
<160 cm =160 cm
n % n % n
None 171 67.6 40 78.4 211
Fracture
Present 82 32.4 11 21.6 93
Total 253 100.0 51 100.0 304
*Pearson chi-square test
Table 11. The relationship between height and degree of fracture
Height groups*: **
<160 cm =160 cm
n % n % n
1stdegree 30 36.6 2 18.2 32
Degree of fracture 2" degree 19 232 6 54.5 25
3 degree 33 40.2 3 27.3 36
Total 82 11 93
*Fisher-Freeman-Halton test. **Each subscript letter denotes a subset of vertebra morphology categories whose column proportions do not differ significantly from each
other at the 0.5 level

Table 12. Descriptive values for height in patients with and without fractures

Fracture n Mean SD p*
. None 211 155.13 5.545
Height (cm) 0.030
Present 93 153.62 5.515
*Independent samples t-test. SD: Standard deviation
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Table 13. BMI averages in people with and without fractures

Percentiles
Fracture n Mean SD
25t Median 75t% p
None 211 30.69 5.022 27.00 30.00 33.00 0
Present 93 33.05 5.774 29.50 32.00 36.00 '

Independent samples t-test. SD: Standard deviation

Table 14. Fracture frequency of obesity groups

Obesity
. Total
Normal Overweight Obese
n % n % n % n
None 19 86.4 70 79.5 122 62.9 211
Fracture
Present 3 13.6 18 20.5 72 37.1 93
Total 22 88 194 304

at the 0.5 level

Pearson chi-square test, each subscript letter denotes a subset of vertebra morphology categories whose column proportions do not differ significantly from each other

Discussion

Osteoporotic fractures may also occur in osteopenic patients
(21), and while the rate of vertebral fractures in women over
50 years of age is between 20-30% in the general population,
this rate is 40% over the age of 80 (22,23). Vertebral fracture
rate was detected as 26.5% in osteopenic asymptomatic elderly
men and postmenopausal women in Vietnam (24), 9.5% in
osteopenic old men and postmenopausal women in Japan (25),
and 29% in Thai postmenopausal healthy osteopenic women
and 62% of these fractures were graded as grade 1, 19.3%
as grade 2, and 18.7% as grade 3. It was observed that 4.9%
of patients with fractures were under the age of 50, and the
remaining patients were over the age of 50 (26). In our study,
fractures were detected in the thoracic or lumbar vertebrae in
30% of the patients, and a similar vertebral fracture rate was
found in the study conducted in Thailand. First degree fracture
(concavity) was observed in 30% of the patients, 2" degree
fracture (wedge) in 26%, and 3" degree fracture (collapse
fracture) in 38% of the patients. In the International Society
for Clinical Densitometry 2019, it was stated that it should be
questioned and evaluated whether there is a history of vertebral
fracture in patients with a shortening of 4 cm or more in length
in those with a T-score of -1 and below (27).

Urritia et al. (28) found a 12.9% lumbar scoliosis prevalence
in postmenopausal women over 50 years of age and showed
a positive correlation between BMI and age and scoliosis
prevalence, but showed that BMD was not indicative for scoliosis.
Rozenberg et al. (29) showed a 30% correlation between
lumbar BMD and vertebral deformities and degenerative lesions;
Spencer et al. (30) showed 11% , and Sahota et al. (31) showed
this rate as 81%. In our study, no correlation was found between
the degree of lumbar T-score and the presence of vertebral
fracture (Table 6, p=0.469). Scoliosis was detected in 40% of

our cases, and kyphosis in 13% of our cases, and the scoliosis
slope was 10 degrees or less in 75% of patients with scoliosis.
Severe scoliosis slope of 20 degrees or more was observed in
14.8% of them. As seen in Table 3, no significant correlation
could be found between the lumbar T-score and the presence of
scoliosis (p=0.925). As seen in Table 4, there was no significant
relationship between BMD and scoliosis, as in the study of
Urritia et al. (28) between the lumbar T-score and the degree of
scoliosis slope (p=0.116).

The frequency of scoliosis was found to be significantly higher in
patients with vertebral fractures compared to patients without
fractures (Table 3, p<0.001), but no correlation could be detected
between the degree of fracture and the degree of scoliosis (Table
4, p<0.001). In patients with no vertebral fracture, scoliosis
slope of 5 degrees, which is not clinically significant, was more
common in the presence of scoliosis, while the degree of slope
was more pronounced in the group with vertebral fracture, and
high slopes such as 20-30 degrees were found to be higher in
this group (Table 5, p<0.001).

Only 22 of the cases had a normal BMI, while 88 of the remaining
patients were overweight and 194 were obese. In the literature,
it has been shown that low BMI is associated with an increase in
fragility fracture (32), on the contrary, in our study, 20% of the
patients with a BMI below 30% had a vertebral fracture, while
this rate was 36% in patients with a BMI of 30% and above.
While the BMI values were found to be higher in patients with
fractures (Table 13, p=0.131), the frequency of fractures was
also higher in obese individuals (Table 14, p=0.004).

While 14% of osteopenic patients had vertebral fractures in the
pre-menopausal period, this rate was 32% in post-menopausal
women, and a significant difference was observed. (Table 8,
p=0.036) While the most commonly 1% degree fracture is
detected in patients with pre-menopausal vertebral fractures,
this rate is in favor of 3 degree fractures in postmenopausal
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women. In one study (33), increase of the incidence of fractures
was shown as the number of years passed after menopause
increased. In our study, the rate of vertebral fracture was
32.6% in the group with less than 10 years of postmenopausal
years, 63.8% in patients with a postmenopausal year between
10-19 years, and this rate was 83.3% in patients with a
postmenopausal year of 20 years or more. While a significant
relationship was shown between the number of years passed
after menopause and the frequency of vertebral fractures, there
was no relationship between the degree of fracture and the
number of years after menopause (Table 7, p<0.001).

In our study, the average height was 154 cm, and although no
correlation could be shown between height and the frequency
of vertebral fractures (Table 10, p=0.125), when 93 people with
vertebral fractures were examined, it was observed that 88%
were below 160 cm and 12% were 160 cm and above (Table
11, p=0.050). Vertebral fracture rate is 21.5% in patients with a
height of 160 cm and above, and the fracture rate is 32.4% in
individuals under 160 cm. When the 2 groups with and without
vertebral fracture were compared, we found that the mean
height was shorter in the group with vertebral fracture (Table 12,
p=0.030). In patients with vertebral fractures, short stature may
be the first complaint due to unrecognized vertebral fractures.
In case of multiple fractures, kyphosis may develop. Although
kyphosis is not diagonal for osteoporosis (there also may be
kyphosis with normal bone density), kyphosis may develop
in case of excessive vertebral fractures (34). In the Spanish
guidelines, radiological imaging of the vertebrae of osteopenic
patients with shortening is recommended (35), and in Canadian
guidelines, it is recommended to evaluate the number of falls
annually in addition to vertebral imaging in the presence of
shortened height (36).

Also in the OFELY study (159, 8% of 116 women with
fractures were normal, 44% were osteoporotic, while 48% of
the patients were found to be osteopenic, and it was shown
in the study that the incidence of fracture in the osteopenic
group was as high as the osteoporotic group. Fifty of a total
of 158 fractures were shown only in the vertebrae, and it was
determined that the incidence of fractures in the osteopenic
group increased gradually over the next 10 years. There are also
studies (5) showing micro-damages in osteopenia apart from
visible fractures in the vertebrae. Advanced examinations such
as peripheral quantitative computed tomography, quantitative
ultrasonography are able to examine the trabecular structure
of bones in low bone mineral densitometry (37) and detect
microfractures (38). In the OSTEOXPRESS study, in which
vertebral deformities were evaluated using MorphoXpressSR
software, postmenopausal osteopenic  defined lumbar
vertebral fracture rate of 7% (by X-ray) was found to be
50% (39). Although vertebral fractures are often overlooked
in asymptomatic patients (40,41). X-ray is still a very useful
imaging method in asymptomatic or symptomatic osteopenic
patients (11). The IMPACT study, a multicenter study, evaluated
the radiographic diagnosis of vertebral fractures in 2,451

postmenopausal women with osteoporosis. Comparisons
between local and central readings showed a false-negative
rate of 34% (42). In another study, 28% silent fractures were
detected with X-ray in asymptomatic postmenopausal women
with X-ray imaging. Although we did not have the opportunity
to reach further examinations in which we could evaluate the
lumbar and thoracic vertebral integrity, except for X-ray, in the 2"
stage working conditions, we still detected vertebral fractures at
varying levels in 30% of 304 osteopenic patients with X-ray, at
similar rates to this study (43). We think that the true fracture
rate is much higher in micro-fractures that cannot be detected.
Considering that a single vertebral fracture increases the risk
of subsequent hip fracture by 5 times and the risk of fractures
in other bones by 2-3 times (44), the importance of imaging
becomes evident in osteopenic patients, even if it is clinically
silent. These patients need anti-resorptive treatment and if they
are treated, comorbidity is prevented and the rate of progression
to osteoporosis slows down. In a study conducted in Australia,
it was shown that detecting and treating osteopenicpatients
provides an annual cost-effectiveness of $4,992 per patient and
$6,135 per year whenbased on quality of life (45). Although
osteopenia, osteoporosis, which is a step forward, fractures that
develop in various parts of the body, such as the vertebral and
femoral head, and various morbidity and mortality caused by
these fractures create a financial burden both individually and
socially, in case of osteopenia is detected at an early stage,
evaluated for the presence of fracture, and if the presence of
fracture is detected, initiation of antiresorptive therapy and
oral calcium replacement is incomparably more cost-effective
considering the aging of the population and the increase in
comorbidities from year to year. When all these come together,
X-ray imaging of the patient group in whom we have detected
osteopenia is still very valuable, and we think that thoracic and
lumbar vertebral graphs should be evaluated in order to detect
silent fractures and in case of the presence of fracture, that
X-ray imaging is important for the regulation of antiresorptive
treatment and stabilization of the fracture.

Conclusion

Patients with a diagnosis of osteoporosis need anti-resorptive
therapy, as well as patients with a diagnosis of osteopenia need
antiresorptive therapy in case of fractures. The axial skeleton is
more vulnerable to external influences than the extremity bone
tissue due to its smaller size, irregular bone structure and semi-
mobile structure compared to other bone structures. While
fractures in cortical bone tissue are more easily evaluated, it is
almost impossible to evaluate micro-fractures in trabecular bone
tissue via direct graphs. The fractures that we could detect in
our study data were cortical bone fractures, and we think that
they may be in trabecular fractures that we could not detect.
Although we expect an increase in this number in case of the
presence of fractures is investigated with further investigations,
we think that it is necessary to examine the thoracic and lumbar
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vertebrae at least by X-ray imaging of patients with osteopenia
that detected by DXA and to initiate treatment if fractures are
detected. In case of the patient had osteopenia and we detected
a fracture, the cost of treatment of patients who are not
treated and progressed to osteoporosis, the cost-effectiveness
of complications secondary to osteoporosis and even the loss
of labor are too high to accept when compared to the cost
of treatment of patients we apply anti-resorptive treatment. If
the patients with the current clinic are treated appropriately,
we avoid the mortality and morbidity of osteoporosis and its
complications.
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Osteoporoz Olan Hastalarda Laboratuvar Bulgulari ile Kemik
Mineral Yogunlugu Arasindaki lliski

The Relationship Between Laboratory Findings and Bone Mineral Density in Patients with
Osteoporosis

@ Giilseren Dost Siiriicii, ® Dilay Eken Gedik

Adiyaman Universitesi Tip Fakliltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Adiyaman, Tirkiye

Amac: Bu calisma, Postmenopozal kadinlarda trombosit sayisi, ortalama trombosit hacmi (MPV), trombosit dagilim genisligi (PDW), C-reaktif
protein (CRP), trombosit/lenfosit orani (TLO), nétrofil/lenfosit orani (NLO) ve sistemik immin-enflamasyon indeksi (SII) ile osteoporoz (OP)
arasindaki iliskiyi arastirmak amaciyla yapiimistir.

Gereg ve Yontem: Calismamiza en az 2 yildir menopoza girmis 482 hasta dahil edildi. Tim hastalarin hemogram, CRP tiroid stimilan hormon
(TSH), paratiroid hormon, 25-hydroksivitamin D, vitamini ve dual enerji X-isini absorbsiyometri sonuglari kaydedildi. L2-L4 ve/veya Femur boynu
T-skoru =-2,5 olan 295 hasta OP grubu olarak, L2-L4 ve/veya Femur boynu T-skoru =-1,0 olan 192 hasta ise kontrol grubu olarak belirlendi.
Hemogram sonucundan NLO, TLO ve SlI hesaplanarak kaydedildi.

Bulgular: OP grubunun yas ortalamasi 64,2+8,3, kontrol grubunun yas ortalamasi 56,6+8,7 idi. Yas ve vitamin D3 seviyeleri OP grubunda
kontrol grubuna gére anlamli diizeyde yiksek bulundu (p<0,001). OP olan grupta I6kosit, nétrofil ve MPV dlzeyleri kontrol grubuna gore
anlamli sekilde dusik saptandi (p<0,005). Diger laboratuvar parametrelerinde gruplar arasinda anlamli farklilik yoktu. Yapilan korelasyon
analizine gore, L2-L4 T-skoru ile yas ve vitamin D3 negatif korele iken; I6kosit, MPV, PDW, TSH ve CRP pozitif korele idi. Femur boynu T-skoru
ile yas ve vitamin D3 negatif korelasyon gosterirken; MPV, PDW, TSH ve CRP pozitif korelasyon gosterdi.

Sonug: Postmenopozal OP hastalarinda trombosit fonksiyonlari ve immun sistem belirtegleri kemik mineralizasyonunda etkilidir.

Anahtar kelimeler: Osteoporoz, hematolojik bulgular, kemik mineral yogunlugu

Abstract

Objective: This study was conducted to investigate the relationship between platelet count, mean platelet volume (MPV), platelet distribution
width (PDW), C-reactive protein (CRP), platelet/lymphocyte ratio (PLR), neutrophil/lymphocyte ratio (NLR), systemic immune-inflammation
index (Sll) and osteoporosis (OP) in postmenopausal women.

Materials and Methods: Four hundred eighty two patients who had been in menopause for at least 2 years were included in our study.
Hemogram, CRP, thyroid-stimulating hormone (TSH), parathyroid hormone, 25-hydroxyvitamin D, vitamin and dual-energy X-ray absorptiometry
results of all patients were recorded. Two hundred ninety five patients with L2-L4 and/or femoral neck T-scores <-2.5 were determined as
the OP group, and 192 patients with L2-L4 and/or Femoral neck T-scores =-1.0 were determined as the control group. NLR, PLR and SII were
calculated and recorded from the hemogram results.

Results: The mean age of the OP group was 64.2+8.3 years, and the mean age of the control group was 56.6+8.7. Age and vitamin D3
levels were higher in the OP group than in the control group (p<0.001). Leukocytes, neutrophil and MPV levels were found to be lower in
the OP group than in the control group (p<0.005). While the L2-L4 T-score was negatively correlated with age and vitamin D3; leukocytes,
MPV, PDW, TSH and CRP were positively correlated. The femoral neck T-score was negatively correlated with age and vitamin D3, whereas it
was positively correlated with MPV, PDW, TSH and CRP

Conclusion: Platelet functions and immune system markers are effective in bone mineralization in postmenopausal OP patients.
Keywords: Osteoporosis, hematological findings, bone mineral density
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Giris

Osteoporoz (OP), kemik kutlesinde azalma, mikromimarisinde
bozulma ve kirilmaya yatkinlik ile karekterize karmasik bir iskelet
hastaligidir (1). Bu hastaligin baslangici net degildir, belirgin
hastalik karakteristiklerinden yoksundur ve bu yizden erken
dénemde teshis edilmesi zordur. OP klinik verdiginde, hastalik
zaten hizlanmis bir asamaya girmis demektir (2). OP icin tani
genellikle dual enerji X-isini absorbsiyometre (DEXA) ile kemik
mineral yogunlugu (KMY) dlcimine dayanmaktadir (3). Ancak
¢ogu kadinin postmenopozal OP (PMOP) ile ilgili farkindaligi
dusUktdr ve ancak kirik ya da boy kisalmasi gibi klinik bir durum
yasayana kadar DEXA 6l¢limi yaptirmamaktadir (4). Bu ylzden
erken donemde PMOP'yi belirlemek icin ucuz, kolay ulasilabilir
biyobelirteclerin bulunmasi geredi dogmustur.

OP sirasinda meydana gelen hematolojik degisiklikler hentiz
tam olarak aydinlatilabilmis degildir. Gegen son 10 yil icerisinde
bazi calismalar, kemik iliginin megakaryositlerinden farklilasan
trombositlerin iskelet homeostazisinde, kemik yapim ve yikimini
modile etmede kritik bir role sahip oldugunu bildirmistir (5-7).
Megakaryosit yiiksekligi osteoklast ve osteoblast fonksiyonunda
dedisiklige yol acar. Ayrica, megakaryositlerdeki degisiklikler
trombosit sayl ve boyutuyla da iliskilidir. Trombositlerde bulunan
adenozin difosfat reseptorleri ile vitamin D reseptorleri kemik
remodelinginde major rol oynar (8,9). Ortalama trombosit hacmi
(MPV), trombositlerin boyutunu ve fonksiyonlarini gosteren bir
belirtectir (10). Bir diger trombosit fonksiyon belirteci olarak
trombosit dagiim genisligi  (PDW) kullaniimaktadir.  PDW,
trombosit fonksiyon ve aktivasyonunu gostermesi bakimindan
MPV'ye benzer (11,12). Literatirde MPV ve PDW ile KMY
arasindaki iliskiyi inceleyen sinirli sayida ve farkli sonuglarin
sunuldugu calismalar bulunmaktadir (13-16).

Enflamatuvar belirtecler, kemik olusumu ve yikiminda sitokinleri
cevreleyerek osteoklast aktivasyonu yoluyla moddile edici bir
rol oynar (17,18). Epidemiyolojik calismalarda PMOP ile kronik
enflamasyon arasinda iliski oldugu g6sterilmistir  (19-22).
C-reaktif protein (CRP), sistemik immun-enflamasyon indeksi
(SII), trombosit/lenfosit (TLO) ve nétrofil/lenfosit oranlar (NLO)
basit, kolay ulasilabilir ve ucuz enflamasyon parametreleridir. Bu
belirteclerle cesitli enflamatuvar, onkolojik ve kardiyovaskdler
hastaliklar arasinda iliski gosterilmis olmasina ragmen PMOP ile
olan iliski tam olarak anlasilamamistir (22-24).

Biz bu calisma ile postmenopozal kadinlarda, trombosit
sayisi, MPV, PDW, CRPR TLO, NLO ve Sll ile OP arasindaki iliskiyi
incelemeyi amacladik.

Gereg ve Yontem

Calismamiza baslamadan énce Adiyaman Universitesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu'ndan etik onay alindi
(karar no: 2020/11-1, tarih: 22.12.2020). Tim katilimcilara
calisma ile ilgili bilgi verilerek aydinlatimis onamlari alindi.
Calisma Helsinki Deklarasyonu’na uygun olarak yapildi.

Bu calismamiza, hastanemiz fiziksel tip ve rehabilitasyon
poliklinigine ayaktan basvuran 40-75 yas arasi, en az 2 yildir

menopoza girmis ve poliklinige KMY 0Olcimi yaptirmak igin
gelmis 1000 hasta alindi. Tim katilimailarin KMY &l¢timi DEXA
cihazi (Lunar BTX) ile yapildi. L2-L4 vertebra ile femur boynu
T-skorlarl kaydedildi. Hastalarin ayrica hemogram, CRPR tiroid
stimdlan hormon (TSH), D vitamini, paratiroid hormon (PTH)
Olctmleri yapildi. Hemogram sayimi icin kan 6rnegi 30 dakika
icinde ve EDTA'siz tlpe alindi. Hemogram, Abbott Cell Dyn
Ruby Analyzer (Abbott, Abbott Park, IL, USA) cihazi kullanilarak
hicre sayimi yéntemi (MAPPS optik teknolojisi) ile; CRR Architect
16000 Automated Analyzer (Abbott Diagnostics Inc, Park City,
IL, USA) cihazi kullanilarak spektrofotometrik yontem ile; TSH,
PTH ve vitamin D, Beckman Coulter DxI-800 Analyzer (Beckman
Coulter Inc., Brea, CA, USA) cihazi kullanilarak immunoassay
(chemiluminescence immunoassay) yontemi ile hastanemiz
biyokimya laboratuvarinda calisildi. Menopoz suresi 2 yilin
altinda olanlar, 40 yas alti ya da 75 yas Ustl hastalar, herhangi
bir enflamatuvar hastaligi olanlar, diabetes mellitusu olanlar,
hipertansiyonu olanlar, kalp hastaligi olanlar, hiperlipidemisi
olanlar, tiroid fonksiyon bozuklugu olanlar, hiperparatirodi
olanlar, anemi, I6kopeni ve/veya trombositopenisi olanlar,
herhangi bir enfeksiyon 6ykisi olanlar, herhangi bir onkolojik
hastalik ©yklsi olanlar ve herhangi bir hematolojik hastalik
Oykdisu olanlar ile OP ilaclari disinda herhangi bir ilag kullanmakta
olan hastalar calisma disi birakildi. Diinya Saghk Orgti’niin
belirledigi kriterlere uygun olarak; DEXA sonucuna gére femur
boynu ve/veya L2-L4 T-skoru -2,5'in altinda olan 295 hasta OP
calisma grubu olarak secildi. Yine DEXA sonucuna gére femur
boynu ve L2-L4 T skoru -1,0’den biytk olan 192 hasta ise kontrol
grubu olarak belirlendi. Bes ylz on Ug hasta calismaya dahil
edilme kriterlerini karsilamadigi icin dislandi. Tim katilimcilarin
yas, menopoz suresi, kullandigi ilaglar, sistemik hastaliklari
sorgulandi. Tam kan sayimi élgiimlerinden hemoglobin, eritrosit
dagiim genisligi, MPV, PDW, trombosit sayisi, lenfosit sayisi,
notrofil sayisi kaydedildi. Yine tim katilimailarin CRP degerleri, D
vitamini duizeyleri, PTH ve TSH dederleri kaydedildi. NLO ve TLO
degerleri hesaplanarak kaydedildi. SlI; (trombosit sayisi x nétrofil
sayisi)/lenfosit sayisi) formUld kullanilarak hesaplandi.

istatistiksel Analiz

Tum veriler Statistical Package for Social Science (SPSS)
version 22.0 (IBM Corp., Armonk, NY, USA.) kullanilarak analiz
edildi. Surekli veriler ortalama + standart sapma olarak ifade
edildi. Calismaya alinacak olgu sayisini belirlemek amaciyla
analizlerde kullanilacak olan bagimsiz ¢rneklemler t-testi icin
drneklem hesaplamasi yapiimistir. Buna gore, gruplarin beklenen
ortalamalarindan ve standart sapmalarindan hareketle etki
blyUklugu (Cohen’s d) 0,50 (orta dlzey) tutularak &rneklem
genisligi hesaplamasi yapilmistir. Hesaplamada G*Power 3.1.9.4
yazilimi (Faul, Erdfelder, Lang&amp; Buchner, 2007) kullanilmistir.
Orneklem bilyiikligiinin hesaplanmasinda gerekli olan diger
parametreler tip 1 hata ve tip 2 hata miktandir. Tip 1 hata igin
%95 ve tip 2 hata i¢in %80 guvenle karar vermek amaciyla
yazilima hatasi 0,05 ve 1- hatasi 0,80 olarak girilmistir. Deney
ve kontrol grubunun esit blyUklikte olmasi varsayildigindan bu
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arastirma icin beklenen toplam &rneklem buylkligu deney ve
kontrol grubu icin 64°er kisi olarak hesaplanmistir.

Normal dagilim gosteren verileri karsilastirmak icin bagimsiz
orneklemler icin ttesti, normal dagilima uymayan veriler icin
Mann-Whitney U testi kullanildi. Korelasyon analizi Pearson
korelasyon ve c¢ok degiskenli dogrusal regresyon analizi
kullanilarak yapildi. P<0,05 istatistiksel olarak anlamli kabul edildi.

Bulgular

Tum katilimailarin yas, DEXA sonuglari ve laboratuvar bulgulari
Tablo 1'de gosterilmistir. Yas ve vitamin D3 seviyeleri OP olan
grupta OP olmayan gruba gore anlamli diizeyde yiiksek bulundu
(p<0,001). Lokosit, notrofil ve MPV, OP olan grupta OP olmayan
gruba gore istatistiksel olarak anlamli sekilde disik saptandi
(p<0,005). Diger laboratuvar parametrelerinde gruplar arasinda
anlamli farklilik yoktu (Tablo 1).

Ayrica, tim postmenopozal kadinlarin laboratuvar bulgulari
ile hem femur boynu T-skoru hem de L2-L4 T-skorlari arasinda
korelasyon analizi yapildi. Femur boynu ve L2-L4 T-skorlari ile
korelasyon gésteren laboratuvar bulgular Tablo 2 ve Tablo 3'te
gosterilmistir.

Postmenopozal kadinlarin femur boynu ve L2-L4 T-skorlarini
etkileyen ve OP icgin risk faktorleri olarak belirlenebilecek
laboratuvar bulgularini belirlemek icin lineer regresyon analizi
yapildi. Tablo 4'te L2-L4 ve femur boynu icin lineer regresyon
analiz sonuclari 6zetlenmistir.

Tartisma

Calismamizda PMOP olan hastalarda OP olmayanlara gore
anlamli diizeyde MPV, nétrofil ve I6kosit disukligl saptadik.
PMOP olanlarda yas ve vitamin D3 duizeyleri ise anlamli dizeyde
yiksekti. Ayrica PMOP hastalarinda MPV ile hem Femur boynu
hem de L2-L4 T-skorlarl arasinda pozitif korelasyon, PDW ile
femur boynu T-skoru arasinda pozitif korelasyon tespit ettik. Ek
olarak PMOP’de yas, I6kosit, MPV, vitamin D3 ve CRP bagimsiz
olarak kemik mineralizasyonu ile iliskili bulundu.

Kadinlar menopoza girdiginde; yaslanma, kalsiyum kaybi ve
Ostrojenin dismesi nedeniyle bir dizi karmasik biyolojik degisiklik
meydana gelir, bunlara enflamatuvar mikro ortam aktivasyonu
ve bagisiklik sisteminin hipofonksiyonu da dahildir (25).
Calismamizda PMOP hastalarindaki [6kosit ve nétrofil sayisindaki
dustkligun nedeni bagisiklik sistemindeki hipofonksiyonla iliskili
olabilir. Modern biyokimya, molekiler biyoloji, immunoloji ve
radyografinin hizla gelismesiyle birlikte, son yillarda basta OP
olmak Uzere metabolik kemik hastaliklarinin teshisinde buyuk
ilerleme saglanmistir (2). Erken teshis ¢cok dnemlidir fakat mevcut
inceleme yontemlerinin hicbiri ile erken asamada OP tanis
konulamamaktadir (26). DEXA taramasinin nispeten pahali ve
radyoaktif bir inceleme oldugu dustuntldiginde, son yillarda
daha ucuz ve rutin kan incelemesinden kolayca elde edilen
belirteclerle OP'yi belirleme glindeme gelmistir (27).
Enflamasyonla PMOP arasindaki iliskiyi arastiran az sayida ¢alisma
bulunmaktadir (28,29). Enflamatuvar hastaliklari belirlemede

Tablo 1. Hasta ve kontrol gruplarinin DEXA ve laboratuvar bulgulari

Hasta Kontrol

(n=295) (n=192) P
Yas 64,29+8,34 56,62+8,79 <0,001
L2-L4 T-skor -3,11+0,57 0,04+0,91 <0,001
Femur boynu T-skor -1,28+0,94 0,55+0,94 <0,001
Lokosit 7,17+1,65 7,60+1,75 0,006
Notrofil 4,09+1,2 4,36+1,45 0,029
Lenfosit 2,34+0,78 2,45%0,63 0,103
NLO 1,91+0,91 1,91+0,91 0,989
Hgb 13,28£1,19 13,19£1,17 0,419
RDW 12,54+1,38 12,72+1,48 0,152
Trombosit 251,86+56,89 257,90+53,33 0,241
MPV 10,72+4,64 26,27+13,48 0,001
PDW 17,90+2,46 18,29+2,37 0,090
TLO 117,22+45,61 113,20+44,59 0,338
Sl 479,65+241,85 497,09+273,57 0,461
TSH 1,52£1,45 1,76x1,10 0,052
PTH 55,34+27,83 55,90+22,86 0,815
Vitamin D3 21,17£12,23 16,74+7,52 <0,001
CRP 0,41+0,30 0,58+0,70 <0,001
p<0,05 istatistiksel olarak anlamli. NLO: Nétrofil/lenfosit orani, Hgb: Hemoglobin, RDW: Eritrosit dagiim genisligi, MPV: Ortalama trombosit hacmi, PDW: Trombosit
dagilim genisligi, TLO: Trombosit/lenfosit orani, SlI: Sistemik immUn-enflamasyon indeksi, TSH: Tiroid stimilan hormon, PTH: Paratiroid hormon, CRP: C-reaktif protein
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yaygin olarak I6kosit subgruplari kullanilmakla birlikte son
yillarda yapilan calismalarda NLO, monosit/lenfosit orani (MLO)
ve TLO'nun enflamasyonu gostermede daha uygun belirtegler
oldugu glndeme gelmistir. Tim bu belirtecler cesitli fizyolojik
durumlarda da az miktarda etkilenebilen, sistemik enflamatuvar
hastaliklarin prognozunu belirlemede kullanilabilen ucuz, basit
ve faydall belirteclerdir PMOP ile enflamatuvar belirtecler
arasindaki iliskiyi arastiran artan sayida calisma olmasina ragmen
NLO, TLO seviyeleri ile KMY arasindaki iliskiyi inceleyen calisma
sayisi yetersizdir. Oztirk ve ark. (22) calismalarinda OP'si olan
hastalarin NLO duzeylerinin osteopeni ve kontrol gruplarina
gore artmis oldugunu belirtmislerdir. NLO, 2 farkli bagisiklik
yollarinin oranini temsil eder; yiksek nétrofil, aktif non-spesifik
enflamasyondan sorumludur ve dusik lenfosit, zayif fizyolojik
stresten sorumludur. Huang ve Li (30) NLO ile PMOP arasinda
pozitif korelasyon oldugunu, Fisher ve ark. (31) yiksek NLO
seviyesinin kirlk olusmasinda potansiyel bir belirleyici oldugunu
bildirmislerdir. Yine yakin zamanda Fang ve ark. (32) tarafindan
yapilan prospektif bir calismada; postmenopozal kadinlarda
NLO, TLO, MLO oranlarinin OP'si bulunan hastalarda normal
olanlara gore daha ylksek oldugu bildirilmistir. Eroglu ve Karatas

Tablo 2. L2-L4 T-skorlan ile laboratuvar bulgulari

arasindaki korelasyon

n=486 r p

Yas -0,39 0,000

Lokosit 0,09 0,05

MPV 0,16 0,000

PDW 0,10 0,05

TSH 0,11 0,01

Vitamin D3 0,21 0,000

CRP 0,13 0,005

Pearson korelasyon testi, p<0,05 istatistiksel olarak anlamli. MPV: Ortalama
trombosit hacmi, PDW: Trombosit dagilim genisligi, TSH: Tiroid stimiilan
hormon, CRP: C-reaktif protein

Tablo 4. L2-L4 ve femur boynu T-skorlari icin lineer regresyon modeli

(33) TLO'nun OP olan hastalarda olmayanlara gdre anlamli
olclide yiksek oldugunu, fakat NLO seviyelerinde anlamli diizeye
ulasmadigini ve menopoz sonrasi OP belirlemede TLO nun yararli
bir belirte¢ oldugunu savunmusglardir. Bizim calismamizda, OP
hastalarinda I6kosit ve nétrofil sayisinda anlamli distklik olmasi
bu hastalarda bozulmus immin yanitin gostergesi olabilir. Ayrica
calismamizda iki grup arasinda NLO, TLO seviyeleri arasinda
anlamli bir farklilik yoktu.

Son on yilda SlI; gesitli viral enfeksiyonlar, onkolojik hastaliklar
ve otoimmuUn hastaliklar icin bir gsterge olarak kesfedilmistir
(34). Bununla birlikte, bugtine kadar, SlI'nin menopoz sonrasi
kadinlarda PMOP riskinin  belirlenmesinde yardimci  olup
olamayacagi blyuk dlclide belirsizligini korumaktadir. Literatlrde
Sl ile PMOP arasindaki iliskiyi gdsteren sadece bir calismaya
rastladik. Bu calismada, Sll'nin PMOP riskinin belirlenmesine
yardimcr olmak igin yararli bir biyobelirte¢ olabilecegi ve
ileride postmenopozal kadinlarda ylksek riskli populasyonu
taramada basvurulan bir belirteg olarak klinisyenler tarafindan
kullanilabilecegi bildirilmistir (32). Bizim ¢alismamiz bu konudaki
ikinci calismadir ve biz calismamizda PMOP olan hastalarla
olmayan hastalar arasinda farkliik olmadigini saptadik. Bizim
calismaya aldigimiz hasta sayisinin daha fazla olmasi, 30

Tablo 3. Femur boynu T-skorlar ile laboratuvar bulgular
arasindaki korelasyon

n=486 r o]

Yas -0,40 0,000

MPV 0,13 0,005

PDW 0,08 0,05

TSH 0,14 0,001

Vitamin D3 0,16 0,000

CRP 0,14 0,001

Pearson korelasyon testi, p<0,05 istatistiksel olarak anlamli. MPV: Ortalama
trombosit hacmi, PDW: Trombosit dagilim genisligi, TSH: Tiroid stimdlan
hormon, CRP: C-reaktif protein

Bagimsiz degisken Beta p Giliven araligi, %95
L2-L4 T-skoru
Yas 0,34 <0,001 -0,078--0,048
Lokosit 0,41 0,05 0,000 - 0,822
MPV 0,11 0,01 0,000 - 0,000
Vitamin D3 0,15 <0,001 -0,037--0,011
CRP 0,09 0,05 0,017-0,577
Femur boynu T-skoru
Yas 0,36 <0,001 -0,063--0,039
MPV 0,09 0,05 0,000 - 0,000
Vitamin D3 0,10 0,05 0,022 --0,002
CRP 0,10 0,05 0,040-0,470

p<0,05 istatistiksel olarak anlamli. MPV: Ortalama trombosit hacmi, CRP: C-reaktif protein
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dakika gibi kisa bir strede kanin calisiimis olmasi dolayisiyla
sonuglarimizin daha gergekgi oldugunu disiniyoruz.

Bazi calismalar, ylksek serum CRP seviyeleri ile PMOP arasinda
pozitif bir iliski oldugunu gostermistir (13,35). Biz calismamizda,
postmenopozal kadinlarda serum CRP seviyesi ile hem femur
boynu hem de L2-L14 T-skorlari arasinda pozitif korelasyon
oldugunu bulduk. Ayrica bagimsiz degisken olarak femur boynu
ve L2-L4 T-skorlari ile CRP arasinda iliski oldugunu belirledik. Buna
karsin Oei ve ark. (36) 6.338 hastay! iceren incelemelerinde
serum CRP seviyeleri ile kirik arasinda zayif iliski oldugunu, serum
CRP seviyelerinin OP'de ¢ok az ylkseldigini belirtmislerdir. Yapilan
arastirmalardan elde edilen kanitlara gére hematopoezle kemik
remodelingi arasinda yakin iliski bulunmaktadir (37). Deneysel
calismalarda  megakaryositlerin  osteoklast ve osteoblast
islevlerini degistirdigi gdsterilmistir (38). Trombosit sayisi ile OP
arasindaki iliskiyi inceleyen calisma sayisi olduk¢a azdir. Kim ve
ark. (39) trombosit sayisi ile ostepeni ve OP arasinda pozitif iliski
oldugunu bildirmislerdir. Biz calismamizda farkli olarak OP olan
grupla OP olmayan grup arasinda anlamli farklilik olmadigini
tespit ettik. Herhangi bir antiagregan ve/veya antitrombotik ilag
tedavisi alan hastalari calisma disi biraktigimizdan sonuglarimizin
daha gergekei oldugunu dustintyoruz.

MPV ve PDW, hematolojik dedgisiklikleri tespit etmek icin
kullanilan yeni ve pratik yontemlerdir. MPV ve PDW seviyeleri
kemik mineralizasyonunu yansitabilir (40). Literatlrde, OP ile
MPV ve PDW arasindaki iliskiyi inceleyen sinirli sayida ve celiskili
sonuclar bildiren calismalar mevcuttur. Li ve ark. (13) PMOP'de
yiksek MPV degerleri oldugunu, MPV ile KMY arasinda gugli
iliski oldugunu ve MPV artikca KMY'nin azaldigini bildirmislerdir.
Tersine Akbal ve ark. (16) calismalarinda OP olan hastalarda
MPV ve PDW'nin anlamli dlzeyde distk oldugunu, PDW
ile KMY arasinda pozitif korelasyon oldugunu fakat MPV ile
KMY arasinda korelasyon olmadigini  bildirmislerdir.  Bizim
calismamizda, MPV PMOP olan grupta anlamli dlizeyde disuk
bulundu. PDW agisindan ise gruplar arasinda anlamli fark yoktu.
MPV degerindeki bu distsin, artan homeostatik talebin bir
sonucu olarak daha buylk trombositlerin secici tiketiminden
kaynaklanabilecegi, proenflamatuvar sitokinler ile akut faz
reaktanlarinin asiri Uretiminin megakaryopoezi etkileyebilecedi
ve kuglk boyutlu trombositlerin kemik iliginden erken
salinmasi yoluyla, trombositlerin boyutunun baskilanabilecegdi
distnllmektedir (41). Ayrica trombosit aktivasyonu ile MPV
ve PDW degerleri arasindaki iliskiyi aciklamak bazi faktorlerden
dolayr zor olabilir ve ¢alismalarda farkli sonuclar elde edilebilir.
Kan alindiktan sonra calisilana kadar gecen sire, calisilan
tUpteki antikoagilan ajanin farkliigi gibi cesitli nedenler 6lctim
sonuglarini etkileyebilir (42).

Bizim calismamizin, 487 gibi ylksek sayida hasta icermesi,
prospektif bir calisma olmasi, OP disinda bilinen ilag kullanimi ve
OP disinda bilinen bir hastalik éykust olanlarin calismaya dahil
edilmemis olmasi, kanin 30 dakika gibi kisa bir stirede calisiimis
olmasi ve calisma tlplnde antikoagllan ajan kullanilmamis
olmasi agisindan 6nemi bulunmaktadir. Tek merkezli ve kesitsel
bir calisma olmasi, hastalarin etik nedenlerden dolayi kullandig

OP ilaglarinin kesilmeden ¢alismaya alinmis olmalari ¢alismamizin
limitasyonlari idi.

Sonuc¢

Sonug olarak, hematolojik bulgularla OP arasinda kesin bir
iliski oldugunu sdylemek simdiye kadar yapilan calismalarla
mimkin gérinmemektedir. DEXA, risk faktorleri olan kisilerde
OP tanisi koymada &6nemini korumaktadir. Hematolojik ve
laboratuvar bulgulariyla tani koymak icin ileri calismalara ihtiyag
duyulmaktadir.
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Zoledronik Asit Maruziyetinin Sinir Hiicresi Uzerine Etkisinin
SH-SY5Y Noroblastoma Hiicrelerinde Degerlendirilmesi

Evaluation of the Effect of Zoledronic Acid Exposure on Nerve Cell in SH-SY5Y
Neuroblastoma Cells

® Mehtap Kara

[stanbul Universitesi Eczacilik Fakdltesi, Farmasotik Toksikoloji Anabilim Dal, [stanbul, Ttrkiye

Amag: Bifosfonatlar osteoporoz tedavisinde etkin olarak kullanilan ilaglardir. Zoledronik asit (ZA) osteoporoz tedavisinde kullanilan ve
imidazol grubu iceren bifosfonat tlrd ilacti. Osteoporoz tedavisinde kullaniimasinin yani sira, kanser hiicreleri Gzerinde anti kanser etkisi
oldugu duslndlmekte ve ayrica etki mekanizmasi baz alinarak ZA'nin Alzheimer, Huntington gibi sinir sistemi hastaliklarinin tedavisinde de
kullanilabilecegine yonelik ¢alismalar bulunmaktadir. Bu ¢alismada amag, ZA'nin SH-SY5Y hicrelerinde sitotoksisite ve oksidatif stres Gzerindeki
etkisinin arastiriimasidir.

Gereg ve Yontem: Sitotoksisite analizi icin SH-SY5Y hicrelerine ZA 25, 50, 100, 200, 400, 600, 800 ve 1000 uM konsantrasyonlarinda 24
saat stiresince uygulandi ve 3-4,5-dimetilltiazol-2-yl]-2,5 difenil tetrazolyum bromid (MTT) testi ile sitotoksisite degerlendirmesi yapildi. Oksidatif
stres analizi icin total oksidan statii (TOS) ve total antioksidan statii (TAS) ELIZA testleri uygulandi. Oksidatif stres indeksi (OSI) hesapland!.
Bulgular: ZA'nin IC50 degeri 615,996 uM ve IC30 dederi 466,275 uM olarak hesaplandi. TAS, TOS ve OSI degerleri agisindan gruplar arasinda
istatistiksel olarak anlamli bir fark gézlenmedi.

Sonug: ZA maruziyeti SH-SY5Y hicrelerinde oksidatif stresi indliklememektedir ve sitotoksisik konsantrasyonlari yiksek degerler olarak
karsimiza cikmaktadir. Bu nedenle sinir sistemi hastaliklarinda hilcrelere zarar vermeden etkin bir tedavi secenedi olarak dustnulebilir, ancak
detayli molekiler mekanizmalarin degerlendirildigi in vivo calismalarin yapilmasi gerekmektedir.

Anahtar kelimeler: Zoledronic asit, SH-SY5Y hicreleri, oksidatif stres, MTT

Abstract

Obijective: Bisphosphonates are drugs that are effectively used for treating osteoporosis. Zoledronic acid (ZA) is a bisphosphonate type
drug containing the imidazole group, used for treating osteoporosis. In addition to its use for treating osteoporosis, it is thought to have an
anticancer effect on cancer cells, and studies have shown that ZA can also be used for treating nervous system diseases such as Alzheimer's
and Huntington'’s, based on its mechanism of action. Aim this study was to investigate the effect of ZA on cytotoxicity and oxidative stress
in SH-SY5Y cells.

Materials and Methods: For cytotoxicity analysis, ZA 25, 50, 100, 200, 400, 600, 800 and 1000 uM concentrations were exposed to
SH-SY5Y cells for 24 h and cytotoxicity assessment was performed using 3-{4.5-dimethylthiazol-2-yl]-2.5 diphenyl tetrazolium bromide (MTT)
test. Total oxidant status (TOS) and total antioxidant status (TAS) ELISA tests were applied to oxidative stress analysis. The oxidative stress
index (OSI) was calculated.

Results: The IC50 value of ZA was calculated as 615.996 uM and the IC30 value was calculated as 466.275 uM. No statistically significant
difference was observed between the groups in terms of TAS, TOS and OSI values.

Conclusion: ZA exposure did not induce oxidative stress in SH-SY5Y cells and its cytotoxic concentrations appear as high values. For this
reason, it can be considered an effective treatment option in nervous system diseases without damaging the cells. However, in vivo studies
that evaluate detailed molecular mechanisms are required.

Keywords: Zoledronic acid, SH-SY5Y cells, oxidative stress, MTT
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Giris

Osteoporoz kemik kutlesinin azalmasi ile karakterize bir
hastalikti. Osteoporozun tedavisinde genellikle iki yaklasim
uygulanir; ilki kemik yikimin énleyici tedavi secenekleri, ikincisi
ise anabolizan etki gosteren ilaglarin kullanilmasidir. Bifosfonatlar
iyi tolere edildikleri dustndldiginden yaygin olarak osteoporoz
tedavisinde kullaniimaktadirlar (1). Bifosfonatlarin ¢cogu, kiriklari
Onlemek amagli oral olarak uygulanan ilaglardir. Oral uygulama
zorlugu bulunan hastalarda intravendz uygulama avantajli bir
secenektir (2). Bifosfonatlar kemik yikimini osteoklast hiicrelerini
inhibe ederek onlerler ve kemik yapisini korurlar. Bifosfonatlar
kalsiyum hidroksifosfat ¢dzlinmesini inhibe eder ve osteolizisi
engellerler. Bifosfonatlar vicutta uzun yar émire sahiptirler.
Bifosfonatlarin genel gdzlenen yan etkileri ates, bulanti,
kusma, kalsiyum magnezyum gibi elektrolit dengesizlikleri, gz
semptomlari, bébrek yetmezligi ve cene kemik nekrozudur (1-4).
Zoledronik asit (ZA), alendronat ve rizedronat ile birlikte tG¢linct
nesil bifosfonatlardandir. Bu ilaglar kemik yikimini azaltmak igin
kemik donguslni yavaslatirlar (3). ZA, primer, sekonder ve hafif
osteoporoz durumlarinda kullanilmaktadir. Uzun yari dmre sahip
oldugu icin yilda bir kez kullanim imkani bulunmaktadir. ZA
tedavisi ile kemik kirilmalari, ¢zellikle de omurga kemiklerinde
kirlmalarin dramatik sekilde azaldig bildirilmistir (5). ZA, tersiyer
nitrojen iceren bifosfonattir ve postmenopozal osteoporoza
yonelik kullaniimaktadir. Ayrica ZA malign iliskili hiperkalsemi ve
multipl myeloma gibi metastatik kemik hastaliklarinin tedavisinde
de kullanilmaktadir. ZA, postmenopozal osteoporoz igin dnerilen
yilda bir kez 5 mg dozuna kiyasla, onkolojiyle iliskili osteoporoz
icin daha ylksek dozlarda kullanimi énerilmektedir (2,6).

ZA, intraven6z uygulamadan sonra mineralize kemiklere ylksek
afinite gosterir, hizlica kemikte ylksek doénginin bulundugu
alanlarda birikir.  Kemik hcrelerine endositoz ile alindigi
distnllmektedir.  Kemik rezopsiyonunu farnesil pirofosfat
sentazi inhibe ederek ve protein prenilasyonunu &nleyerek
inhibe etmektedir. ZA, hidroksiapatitlere diger bifosfonat grubu
ilaclardan daha yutksek bir afinite ile baglanmaktadir. Yapilan
calismalarda ZA'nin farmakokinetik 6zellikleri detaylandirlmistir.
intravendz uygulamadan sonra hizica kandan kemiklere
gecisi olur ve plazma miktarl hizlica azalir. ZA, sitokrom P450
enzimleri ile metabolize olmaz ve dogrudan idrar ile atilir. ZA'nin
calismalarda genellikle iyi tolere edildigi bildirilmistir. infizyon
sonrasi en yaygin gdzlenen advers etkiler ates ylkselmesi
(preksi), miyalji, influenza benzeri semptomlar ve artralji olarak
bildirilmistir Daha az siklikta da g6z enflamasyonu, bulanti,
kusma gibi gastraintestinal sistem semptomlari ve bas agrisi
bildirilmis. Renal yetmezlik ve serumda kreatinin artisi diger
advers etkileri arasindadir. Ayrica ¢ene kemiginde nekroza da
neden oldugu bildirilmistir (5,7).

Literatlirde ZA'nin sinir sistemi veya sinir hiicreleri Gzerine etkisini
bildiren calismalar kisithdir (8-10). ZA kullaniminda retrobulbar
optik néropati gelisimine yonelik vaka raporu literatirde yer
almaktadir (11). Ancak yeni tedavi yaklasimlarinda bifosfonatlarin

cesitli ndrolojik hastaliklarin - tedavisinde de kullanilabilecegi
gindeme gelmektedir. Yapilan preklinik calismalarda nitrojen
iceren bifosfonatlarin, beyinde kalsifikasyon ile iliskili olan
Alzheimer, Huntington gibi hastaliklarda mevalonat yolagini
hedefleyerek tedavi secenegi olabilecedi bildirilmistir. Bu ilaglar
izoprenoid sentezinin inhibisyonunda rol alabilmekle birlikte
bunlarin, cesitli norolojik bozukluklarin ayirt edici ¢zelligi olan
bilissel islevlerin bozulmasi icin kritik faktorler olarak kabul edilen
beyindeki asetil kolinesteraz enzimini ve kolesterol sentezini
inhibe ettigi gosterilmistir. Bifosfonatlarin merkezi sinir sistemi
Uzerine ve gbrev alan molekuler yolaklar Uzerine etkilerine
yonelik bilgiler kisithdir (12).

Bu calismada amag, osteoporoz tedavisinde kullanilan ZA'nin
sinir hlcrelerinde sitotoksisitesinin ve oksidatif strese ydnelik
etkisinin total oksidan statl (TOS) ve total antioksidan statl
(TAS) analizleri ile belirlenmesidir.

Gereg ve Yontem

Kimyasallar

ZA, (toz seklinde) Centurion Pharma (istanbul, Tirkiye) firmasi
tarafindan hediye edildi. Total Oksidan Statls Kit ve Total
Antioksidan Statls Kitleri Elabscience Biotechnology Co., Ltd
(Houston, Texas, ABD) firmasindan alindi. 3-(4,5-dimetilltiazol-
2-y)-2,5 difenil tetrazolyum bromid (MTT) ve dimetistfoksit
(DMSO) Merck (Munih, Almanya) firmasindan alindi.

Hiicre Kiiltirii Uygulamalar

SH-SY5Y (CRL2266) noroblastoma hucreleri Amerikan  Tip
Kdltdr Koleksiyonu'ndan (American Type Culture Collection)
alindi. Hucrelerin kiltird bu firmanin énerdigi  dogrultuda
gerceklegtirildi. Hucreler 37 °C ve %5 CO, kosullarinda kiiltire
edildi. Kiltir medyumu %10 oraninda isi ile inaktive edilmis fétal
sigir serumu ve %71 oraninda antibiyotik (100 U/mL penisilin
ve 100 pg/mL streptomisin) iceren Dulbecco’s Modified Eagle
Medium/Nutrient Mixture F-12 besiyeri icerisinde kilttre edildi.
Hucreler ko-fluent duruma geldiklerinde 3-4 glinde 1 olacak
sekilde pasajlandi. Bu calismada tim analizler Ug tekrar ve g
ayri glin olacak sekilde uyguland.

Sitotoksisite Testi

Sitotoksisite degerlendirmesi icin MTT testi uygulandi. ZA
maruziyeti uygulanmadan 6nce SH-SY5Y hicreleri 96 kuyucuklu
mikroplakalarda 1x104 hicre/100 uL besiyeri olacak sekilde
kilttre edildi ve 24 saat hlcrelerin adezyonu icin inklbe edildi.
Sonrasinda hticreler ZA ile muamele edildi. ZA stok ¢ozeltisi 10
mm olarak hazirlandi. MTT testi icin 25, 50, 100, 200, 400, 600,
800 ve 1.000 uM konsantrasyonlarinda ZA hicrelere uygulandi
ve 24 saat 37 °C ve %5 CO, kosullarinda inkiibe edildi. Yirmi dért
saat inklibasyon sonrasinda 20 pl MTT ¢6zeltisi eklendi ve 3 saat
daha inkibe edildi. Sonrasinda Ust sivi atilarak DMSO eklendi ve
570 nm'de absorbanslar mikroplaka okuyucu ile (Biotek, Epoch,
Vermont, ABD) 0lclldu.
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Total Oksidan Statii ve Total Antioksidan Stati
Analizleri

MTT testi sonucunda belirlenen yari maksimum inhibitor
konsantrasyon ~ (IC50) degerinden daha  dusik  ZA
konsantrasyonlari (400 uM, 200 uM, 100 uM ve 50 uM) TAS ve
TOS analizi icin 25'lik flasklarda kdltire edilmis hiicrelere 24 saat
stresince uygulandi. Maruziyet uygulanan hucreler ve kontrol
grubu hiicreleri 37 °C ve %5 CO, kosullarinda inkibe edildi.
TAS ve TOS analizi Elabscience Biotechnology Co., Ltd (Houston,
Texas, ABD) firmasindan alinan ELIZA kitleri ile Uretici firmanin
talimatlarina gore degerlendirildi. Tripsin-EDTA uygulamasi ile
kaldirilan hicre stspansiyonlari 1.000xg’de (2-8 °C) 20 dakika
siresince santrifdj edildi. Stpernatant ile calismaya devam edildi.
Hem TAS hem de TOS analizleriicin 1, 2, 4, 8 ve 16 U/mL standart
seriler kit icerigindeki ¢ozeltiler ile hazirlandi ve cizilen standart
egriye gore deney maruziyet konsantrasyonlarinda TAS ve TOS
miktarlari hesaplandi. TOS seviyeleri, TOS'ye karsi biyotinlenmis
antikorlar ve TAS seviyeleri, TAS'ye karsi biyotinlenmis antikorlarin
spektrofotometrik olarak él¢timesi ile belirlendi. Sonuglar hem
TAS hem de TOS analizleri icin U/mL olarak ifade edildi. Daha
kesin bir gdsterge olarak oksidatif stres indeksi (OSI), TOS'nin
TAS'ye orani olarak hesaplandi (13,14).

istatistiksel Analiz

Veriler tek yonli varyans analiz ANOVA ile analiz edildi, ardindan
post hoc Dunnett testi ve ortalama + standart sapma olarak
ifade edildi. istatistik anlamlilik seviyesi p<0,05 olarak belirlendi.
Tum analizler Windows icin istatistiksel paket SPSS strim 20.0
(SPSS Inc., Chicago, lllinois, ABD) kullanilarak gerceklestirilmistir.

Bulgular

Uygulanan 25, 50, 100, 200, 400, 600, 800 ve 1.000 uM ZA
konsantrasyonlarindan yapilan MTT analizi sonucuna gore, SH-
SY5Y hcrelerinde ZA'nin 1C50 degeri 615.996 pM ve 1C30
degeri 466.275 M olarak hesaplandi. ZA'nin MTT testine gére
hiicre canliigi Gizerine etkisi Sekil 1°de gdsterilmistir.

TAS ve TOS analizi icin 1C30 degeri olan 466.275 uM'den daha
dlstk konsantrasyonlar (400 uM, 200 uM, 100 pM ve 50 uM)
calismada kullanildi. TOS analizine gére uygulanan konsantrasyon
arttikca oksidatif stres artmig gorinse de istatistiksel olarak
gruplar arasinda anlamli fark gézlenmedi. TAS analizi sonuglarina

gore istatistiksel olarak gruplar arasinda anlamli fark gézlenmedi.
OSl'ya gore de istatistiksel olarak gruplar arasinda anlaml fark
gozlenmedi (p>0,05) (Tablo 1, Sekil 2).

Tartisma

Bifosfonatlarin osteoporoz endikasyonu disinda cesitli kanserler
ve merkezi sinir sistemi hastaliklarinda da kullanimi gindemde
yer almaktadir (12,15-17). Literatlrde, bifosfonatlarin  ve
ZA'nin dedisik hiicre hatlarinda sitotoksisite degerlendirmesine
yonelik, hedeflenen hicre ve doku grubu ve tedavi stratejisini
degerlendirmek amaci ile cok sayida calisma yer almaktadir
(12,18-20).

Bu calismada bifosfonat grubu ilag olan ZA'nin SH-SY5Y
hicrelerindeki  sitotoksisite ve oksidatif stres mekanizmasi
Uzerine etkisini degerlendirdik. Calismamizda MTT testine
gore 1C50 degeri 615.996 uM olarak hesaplandi. Ayrica TAS,
TOS ve OSI analizine gdre ZA'nin SH-SY5Y hicrelerinde 24
saat maruziyeti ile oksidatfi stresi indiklemedigi ve hucrelerin
antioksidan kapasitesini distrmedigi gdzlendi.

Wang ve ark. (21) (2014) Hela, SiHa, and CaSki servikal
kanseri htcrelerinde ZA'nin 5, 50 ve 100 uM uygulamasinda
her U¢ hlcre hattinda da konsantrasyona bagl olarak hicre
canliiginin azaldigini bildirmislerdir. 100 uM konsantrasyonda ise
%60'dan fazla hiicre canlilik inhibisyonu her 3 hiicre hattinda
da gdzlenmistir. Singireesu ve ark. (22), 2018 Vero ve MDCK
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Sekil 1. MTT analizine gére 25, 50, 100, 200, 400, 600, 800 ve
1.000 pM ZA konsantrasyonlarinin SH-SY5Y hlicreleri tzerinde %
inhibisyon degerleri

MTT: Difenil tetrazolyum bromid, ZA: Zoledronik asit

Tablo 1. ZA maruziyeti sonucunda SH-SY5Y hiicrelerinden elde edilen TOS, TAS ve OSI degerleri

Parametreler TOS (U/mL) TAS (U/mL) osl

Gruplar Ort. £SS p Ort. +SS p Ort. 5SS P

Kontrol 2,38 0,47 3,05 0,22 0,78 0,21

50 uM 1,98 0,13 p>0,05 |2,92 0,17 p>0,05 0,68 0,08 p>0,05
100 uM 2,74 0,29 p>0,05 |2,97 0,21 p>0,05 0,92 0,14 p>0,05
200 uM 2,76 0,1 p>0,05 | 2,7 0,21 p>0,05 1,02 0,04 p>0,05
400 pM 3,15 1,24 p>0,05 2,52 0,38 p>0,05 1,23 0,39 p>0,05
ZA: Zoledronik asit, Ort: Ortalama, SS: Standart sapma, OSI: Oksidatif stres indeksi, TOS: Total oksidan statii, TAS: Total antioksidan statl, p degerleri kontrol grubuna
kiyasla degerlendirmeleri géstermektedir.
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Sekil 2. Yirmi dort saat ZA maruziyeti sonucu SH-SY5Y hicrelerinde TOS, TAS ve OSI degerleri. Bu dederler sonucuna gore ZA 24 saat
maruziyetinde hicrelerde anlamli bir oksidatif stres artisi veya antioksidan kapasite azalmasi gézlenmemistir
TOS: Total oksidan statt, TAS: Total antioksidan stat, OSI: Oksidatif stres indeksi, ZA: Zoledronik asit

hiicrelerinde ZA'nin IC50 degerini MTT testi ile yaptiklar analizde
sirasi ile 7,41 ve 109.58 uM olarak bildirmislerdir. Yapilan baska
bir calismada insan osteosarkoma MG-63 ve U-2 OS hiicrelerine
0, 25, 50,100 ve 200 uM ZA 24, 48 ve 72 saat olarak uygulanmis
ve hiicre canliiginin her iki hiicre tiriinde de hem konsantrasyon
hem de sire ile iliskili olarak azaldigini gdstermislerdir (16). Lang
ve ark. (23), 2016, HUVEC hicrelerinde 24 saat 0 ile 500 uM
konsantrasyon araliginda ZA maruziyetinin, ZA konsantrasyonu
arttikca hicre canliiginin istatistiksel anlamli olarak azaldigini
gostermislerdir.  Yapllan  baska bir c¢alismada  SH-SY5Y
hicrelerinde ZA'nin 24 saat maruziyetinde blyime inhibisyon
50 (GI50) degeri 34,1 uM olarak bildirilmistir (24). Bizim calisma
sonuglarimiz ile bu calismalardaki IC50 deger farkliliklari calisilan
hticre tipi farkliidi, maruziyet uygulama sdresi farkliligi ve deney
ortamlari farklihgr ile iliskili olabilir.

ZA'nin oksidatif stres mekanizmasi Uzerine etkisine yonelik
calismalarda birbiri ile celiskili sonuclar yer almaktadir. Bazi
calismalarda oksidatif stresi azalttigi bazi calismalarda ise
artirdigina yonelik veriler yer almaktadir. Bazi calismalarda
Ozellikle kemik hiicrelerinde ZA uygulamasinin hicresel oksidatif
stresi cesitli molekuler yolaklar Uzerinde azalttigi gosterilmistir.
Ancak literatlrdeki bazi calismalarda ise ZA uygulamasinin
oksidatif stres indtkll apoptoz ve otofajiyi uyardigr gosterilmistir
(25-28). Bu calismada ise SH-SY5Y hicrelerinde 24 saat ZA
maruziyetinde oksidatif stres artisi veya antioksidan kapasite
azalmasi gozlenmemistir.

Yapilan calismalardaki sitotoksisite ve hicresel oksidatif stres
verileri ZA'nin antikanser calismalarinda etkin bir ilag olabilecegini
distndirmektedir. Ancak, bu calismadan elde edilen 1C50
degerinin ylksek olmasi, ZA uygulamasinin sinir hlcrelerinde
sitotoksik etkisini daha ylksek konsantrasyonlarda gésterdigini
ve noroblastoma kanser tirlinde etkinligine yonelik daha
detayli arastirmalar gereksinimi oldugunu ortaya ¢ikarmaktadir.
Baska bir agidan bakildiginda ZA'nin Alzheimer, Huntington
gibi sinir sistemi hastaliklarinda da aday tedavi yaklasimi
olarak kullanilabilecegini dustinirsek, ZA'nin sinir hiicrelerine
hasar vermeden ve hicrelerde hicresel stres mekanizmasini
tetiklemediginden etkin tedavi se¢enegi olarak karsimiza ¢iktigi
gorilmektedir.

Sonuc¢

Sonug olarak, ZA'nin sinir sistemi hastaliklarinda bir tedavi
secenedi olarak etkinligi, hangi molekiler mekanizmalari
etkiledigi ve tedavinin sonucunun kalicigina yoénelik daha
detayli in vitro ve in vivo model calismalarinin yapilmasina ihtiyag
duyulmaktadir. Bu calisma literatlirde SH-SY5Y noroblastoma
hlcrelerinde ZA'nin sitotoksisite derecesini ve hiicresel oksidatif
stres ve antioksidan kapasite Uzerindeki etkisini gosteren ilk
calismadir.
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Relationships Among 10-Year Fracture Risk Assessment,
Comorbidity Burden, and Functional Status in Ischemic Stroke
Survivors

Iskemik inmeden Sag Kalanlar Arasinda 10 Yillik Kirik Riski Degerlendirmesi, Komorbidite
YUku ve Fonksiyonel Durum Arasindaki lliskiler

@ ilknur Aykurt Karlibel, ® Meliha Kasapoglu Aksoy

University of Health Sciences Turkey, Bursa Y(ksek ihtisas Training and Research Hospital, Clinic of Physical Medicine and Rehabilitation, Bursa, Turkey

Abstract

Objective: Poststroke disabilities and comorbidities pose serious problems among the stroke survivors. We thought that the comorbidity
burden and functional status may impact determining the fracture risk of patients with ischemic stroke. The aim of this study was to
investigate the effect of comorbidity burden and functional status in determining the 10-year fracture risk of patients with ischemic strokes.
Materials and Methods: The cross-sectional study included 138 ischemic stroke survivors. Functional status [Functional Independence
Measure (FIM)], comorbidity burden [Charlson Comorbidity index (CCl)] and fracture risk [The Fracture Risk Assessment Tool (FRAX)] were
evaluated.

Results: The median age of the cases was 64 (49-83) years (53.6% male). As the CCl increased, motor (FIM-motor) and cognitive (FIM-
cognitive) functions decreased. The decrease in FIM-motor and FIM-cognitive and the increase in the CCl increased statistically significantly the
risk of major osteoporotic fracture (FRAX-MOFR) and hip fracture (FRAX-HFR) (p<0.05). The patients with a history of osteoporotic fractures
were older, had lower FIM-motor and FIM-cognitive, and higher CCl (p<0.05). There was a significant relationship between FIM-motor, FIM-
cognitive, and CCl, and FRAX-MOFR and FRAX-HFR. CCl was the independent variable.

Conclusion: In stroke survivors, levels of the motor and cognitive functions and comorbidity burden could predict the risk of hip and major
osteoporotic fractures. Comorbidity burdens are independent variables.

Keywords: Comorbidity burden, functional status, fracture risk, FRAX, ischemic stroke

(074

Amag: inme sonrasi 6zlrlilik ve komorbiditeler hayatta kalanlar arasinda ciddi problemler olusturmaktadir. iskemik inme hastalarinda
komorbidite yiku ve fonksiyonel durumun kirik riskini belirlemede etkili olabilecegini diistindik. Bu ¢alismanin amaci iskemik inmeli hastalarda
10 yillik kirik riskini belirlemede komorbidite yiiki ve fonksiyonel durumun etkisini arastirmaktir.

Gereg ve Yontem: Bu kesitsel calismaya 138 iskemik inmeli hasta dahil edildi. Fonksiyonel durum [Fonksiyonel Bagimsizlik Olciiti (FIM)],
komorbidite yiiki [Charlson Komorbidite indeksi (CCl)] ve kirik riski [Kirlma Riski Degerlendirme skoru (FRAX)] degerlendirildi.

Bulgular: Olgularin ortanca yasi 64 (49-83) yil (%53,6 erkek) idi. CCl arttikca motor (FIM-motor) ve bilissel (FIM-bilissel) fonksiyonlar azaldi.
FIM-motor ve FIM-bilisseldeki azalma ve CCl'daki artis, major osteoporotik kirik (FRAX-MOFR) ve kalga kingi (FRAX-HFR) riskini istatistiksel
olarak anlamli bir sekilde artirdi (p<0,05). Osteoporotik kirik 6ykisi olan hastalar daha yaslydi, daha distk FIM-motor ve FIM-bilissel ve daha
yiksek CCl'ya sahipti (p<0,05). FIM-motor, FIM-bilissel ve CCl ile FRAX-MOFR ve FRAX-HFR arasinda anlamli bir iliski vardi ve CCl bagimsiz
degiskendi.

Sonug: inmeden kurtulanlarda motor ve bilissel islev seviyeleri ve komorbidite yiikii, majér osteoporotik kirik ve kalca kingi riskini dngérebilir.
Komorbidite yiki bagimsiz degiskenlerdir.

Anahtar kelimeler: Komorbidite yikd, fonksiyonel durum, kirik riski, FRAX, iskemik inme
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Introduction

Stroke is one of the most important causes of morbidity and
mortality worldwide. The most common type of stroke is an
ischemic stroke, and its incidence increases with age (1,2).
The overwhelming majority of stroke patients have at least
one comorbidity. About 25% of them have five or more
comorbidities. The most common stroke-related comorbidities
are advanced age, hypertension, dyslipidemia, diabetes,
obesity, atrial fibrillation, and smoking. Poststroke morbidity
and comorbidities pose serious problems among survivors
(2,3). Studies have reported a negative relationship between
comorbidity burden and functional outcomes (4,5). It is essential
to determine the comorbidity burden in predicting functional
prognosis after acute diseases like stroke and hip fractures
(5). It is not well understood how comorbidities affect stroke
patients (3). Comorbidities such as heart diseases, chronic
obstructive pulmonary disease, and dementia create the risk
of falling and affect the incidence of fractures (6). Stroke is a
significant risk factor for hip fracture, which increases the risk
of hip fracture up to four times (7,8). Poststroke hip fracture
has a negative effect on clinical outcomes. The rehabilitation
program is delayed, recovery and hospital stay are prolonged,
and the risk of morbidity and mortality increases (9). Studies
have shown that stroke can increase the risk of falling, resulting
in a hip fracture (8). The rate of stroke survivors experiencing
a fracture in the first year after stroke is 3-6% (7). Moreover,
the risk of hip fractures in stroke survivors is higher than that in
healthy adults of the same age (10). It is estimated that 50% of
stroke survivors fall within the first year after being discharged
from the hospital, and as many as 40% fall repeatedly (11).
High fracture rates among stroke survivors are not solely due
to their high risk of falling. Additionally, stroke survivors have an
increased risk of osteoporotic fractures due to sarcopenia and
decreased bone mineral density (BMD), especially on the paretic
side (8). However, the results of previously published studies are
conflicting and the relationship between stroke and hip fracture
risk is unclear (8,12). The Fracture Risk Assessment Tool (FRAX)
approved by the World Health Organization (WHO) predicts the
10-year probability of hip and major osteoporotic fractures (13).
One study linked severe disability after stroke and a higher FRAX
risk score with an increased risk of hip fractures (7). The need
to prevent poststroke fractures, including the prevention of
both falls and osteoporosis, and identify stroke patients at risk
of fractures was emphasized (14). We thought that the burden
of comorbidity and functional status in ischemic stroke patients
might impact the prediction of their 10-year fracture risk. We
could not find any research in this direction in the literature. This
study aimed to investigate the effects of comorbidity burden
and functional status in determining 10-year fracture risk in
ischemic stroke survivors.

Materials and Methods

This cross-sectional study was performed at the Physiotherapy
and Rehabilitation Clinic of a Training and Research Hospital
(between 2019 and 2021). The study was planned in
compliance with the principles of the Declaration of Helsinki
and was approved by the Bursa Yiksek ihtisas Training and
Research Hospital Ethics Committee (decision no: 2011-KAEK-25
2019/05-03, date: 22.05.2019). All Patients and/or their legal
representatives were informed about the study, and they gave
written and signed informed consent.

Male and female patients aged 40-85 years, with a stroke
duration of six months or more, diagnosed with ischemic stroke,
attending their rehabilitation programs in the physiotherapy and
rehabilitation clinic, and not receiving osteoporosis treatment
were included in the study. The exclusion criteria were
determined as not having a significant cognitive function, being
in a vegetative state, and having a stroke type other than ischemic
stroke. Other exclusion criteria were refusal to participate in the
study, being <40 years old, and being >85 years old.

The age, body mass index (BMI, kg/m2), and demographic data
of each participant were recorded. The patient’s comorbidities
(such as diabetes, hypertension, dyslipidemia, chronic heart
failure, myocardial infarction, cardiovascular disease, atrial
fibrillation, cancer, chronic lung-iverkidney diseases, peptic
ulcer, and dementia) were learned from the patient or their
companion. These data were verified using the necessary testing
and imaging methods during clinical follow-ups, and these were
obtained and recorded from the hospital records. The same
investigator made the clinical observations and evaluations.

Data collection

Functional Independence Measure (FIM): It was used to assess
functional status (15). FIM, which includes 13 motor and five
cognitive elements, measures independence in daily life. The
score for each item ranges from 1 (total dependency) to 7
(total independence). The maximum total motor score is 91, the
maximum total cognitive score is 35, and the maximum total
FIM score is 126. The Turkish version of FIM was found reliable
and valid (16).

Charlson Comorbidity index (CCl): CCl contains 19 chronic
diseases and has been used to predict mortality and functional
outcomes in stroke cases (17). There is a weighted score
between 1 and 6 determined for each disease. Additionally, 1
point is added for every ten years over the age of 40. The higher
the overall score, the greater the burden of comorbidity. In this
study, the patients were divided into four subgroups according
to their CCl scores: group 1 (CCl score 2-3), group 2 (CCl score
4-5), group 3 (CCl score 6-7), and group 4 (CCl score =8) (18).
FRAX: Approved by the WHO, the FRAX tool predicts the 10-
year probability of hip fractures (HFR) and major osteoporotic
fracture (MOFR) (fracture of the hip, clinical spine, wrist, and
humerus) (13). FRAX can be used in clinical practice in men or
women aged 40 and above. Clinical risk factors for FRAX are as
follows:
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- Age,

- Sex,

+ Weight (kg),

+ Height (cm),

« Previous fragility fracture,

« Parent fractured hip,

«+ Glucocorticoid treatment,

« Current smoking,

« Alcohol consumption,

« Rheumatoid arthritis,

- Conditions causing secondary osteoporosis,

+ Optional; BMD of the femoral neck.

Clinical risk factors are entered into the country-specific
calculator, and the probability of fractures is calculated (https://
www.sheffield.ac.uk/FRAX). The femoral neck BMD T-core
was not included in the calculation in this study. The clinical
risk factors were learned with the declaration of the patients
and/or their companions. They were confirmed with the results
of the necessary testing and imaging methods obtained from
the hospital records. The patients were classified for MOFR
according to FRAX: low- (<10%), moderate- (10-20%), and
high-risk (=20%). Additionally, classification was made for HFR:
high-risk =23%, and low-risk <3% (19). The patients were divided
into those with and without a history of fractures. Intra-group

comparisons of the evaluation parameters were made.

Statistical Analysis

The IBM SPSS 23.0 statistical software was used in statistical
analysis of data. Descriptive statistical methods such as
frequency, percentage, mean, standard deviation, median,
and min-max were used while analyzing the data. The data’s
compliance with normal distribution was evaluated using
Shapiro-Wilk tests. Independentsamples t-test (t-test for
independent groups) was used in the inter-group comparisons
of the normally distributed variables. For the non-normally
distributed variables, the Wilcoxon signed-rank test was used
for the intra-group comparisons, and the Mann-Whitney U
test was used for the inter-group comparisons. A comparison
of different risk groups was made with the Kruskal-Wallis test.
The relationships between the variables were analyzed using the
Spearman correlation test. Multivariate regression analysis was
used to analyze the independent predictors of HFR and MOFR.
p<0.05 was considered significant.

Results

This study included 138 patients who survived ischemic strokes
(Figure 1). Of the 153 stroke survivors, seven were excluded

stroke patients

n=153
excluded
Stroke patients without significant cortical
function,
vegetative state, < 6 months stroke duration,
stroke types other than ischemic stroke,
receive treatment for osteoporosis, refusal to
participate in the study,
Being <40 years old, >85 years old
excluded excluded
8 patients had non-ischemic stroke type 7 patients were receiving osteoporosis
treatment
analyzed
Ischemic stroke patients
n=138
FRAX-HRF FRAX-MORF

Prior fracture

FRAX-HRF (<3%) FRAX-MOFR (<10%) No prior fracture
n=104 (75,3%) n=106 (76,8%) n=121(88% )
FRAX-MOFR (10-
FRAX-HRF (2 3%) 20%) (10 prior fracture
n=34 (24,6%) =25 (18.11%) n=17 (12%)

FRAX-MOFR (2 20%)
n=7 (5.08%)

Figure 1. Flow chart

FRAX-HFR: Fracture Risk Assessment Tool-hip fracture, FRAX-MOFR: Fracture Risk Assessment Tool-major osteoporotic fracture
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because they received treatment for osteoporosis, and eight
were excluded because they had a non-ischemic stroke. The
median age of the cases was 64 (49-83) years, 53.6% were
male, and 46.4% were female. The median stroke duration was
14 (5-36) months, and the median length of stay in the intensive
care unit was 2 (0-90) days. The demographic data, functional
status, comorbidity burden, and FRAX scores of the cases are
given in Table 1.

The functional statuses of the patients according to their CCl
levels are shown in Figure 2: As CCl levels increase, a decrease is
observed in motor and cognitive functions.

FRAX scores were obtained in 138 patients, and the patients
were grouped according to their MOFR values (Table 2): 76.8%

of the patients had a low risk (<10%), 18% had a moderate
risk (10-20%), and 5% had a high risk of MOFR. There was an
increase in MOFR with increasing age. While 40.6% of the low-
risk patients were women, 56% of the intermediate-risk patients
and all high-risk patients were women (p<0.05). There was no
significant difference between the groups regarding their BMI
values (p>0.05). As MOFR increased, FIM motor, FIM cognitive,
and FIM total scores decreased, while CCl total scores increased
significantly (p<0.05) (Table 2).

According to the classification of the patients according to their
HFR values, 75.36% had a low risk (<3%) and 24.63% had a
high risk (23%) (Table 3). There was no significant difference
between the low- and high-risk groups in terms of their sex

Table 1. Demographic data, functional status, comorbidity burden and FRAX scores of patients with ischemic stroke

n=138
Age 64 (49-83)
Male n; % 74; 53.6%
Gender n; %
Female n; % 64; 46.4%
BMI (kg/m?) 27.50 (19.80-41.39)
Current smoker n; % 30; 21.7%
Smoker n; % Ex-smoker n; % 40; 29%
Non-smoker n; % 68; 49.3%
High n; % 33; 23.9%
Income n; % Moderate n; % 55; 39.9%
Low n; % 50; 36.2%
) Right n; % 76; 55.1%
Stroke side n; %
Left n; % 62; 44.9%
Stroke duration (months) 14 (5-36)
Number of strokes 1(1-4)
Intensive care period 2 (0-90)
Atrial fibrillation n; % 21;15.2%
Hypertension n; % 117; 84.8%
Hyperlipidaemia n; % 50; 36.2%
FIM-motor 65.50 (13-91)
FIM-cognitive 31 (5-35)
FIM-total 97 (18-126)
CCl-total 4.5 (2-11)
CCl2-3n; % 42: 30%
CCl4-5n; % 52; 38%
CCl 67 n; % 11; 8%
CCl=8 n; % 33; 24%
FRAX-MOFR 6 (2.2-31)
FRAX-HFR 1.4 (0-16)
History of osteoporotic fracture n; % 17;12.3%
. Right n; % 134; 97.1%
Dominant hand
Left n; % 4; 2.9%
Median (minimum-maximum); percentage: %, BMI: Body mass index, FIM: Functional Independence Measure, CCl: Charlson Comorbidity index, FRAX: Fracture Risk
Assessment Tool, MOFR: Major osteoporotic fracture risk, HFR: Hip fracture risk
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(p>0.05). The high-risk group had significantly lower BMI values
(p<0.05). As HFR increased, FIM motor, FIM cognitive, and
FIM total scores decreased, while CCl total scores increased
significantly (p<0.001) (Table 3).

WFM Total
W FIM Motor
EIFIM Cognitive

Mean

600 700
CCITotal

CCI: Carlson comorbidity index FIM: Functional independent measure

Figure 2. Functional status according to comorbidity rates
CCl: Charlson Comorbidity index, FIM: Functional independence measure

Cases with a history of osteoporotic fractures were significantly
older. They had significantly lower FIM motor, FIM cognitive,
and FIM total scores and significantly higher CCl total scores
(p<0.05) (Table 4).

While MOFR showed a positive correlation with CCl total and
age, it was negatively correlated with FIM motor, FIM cognitive,
and FIM total scores. The multivariate regression analysis model
was found to be significant for the CCl total scores of the
patients. In the regression analysis, the following results were
obtained: p<0.001, R= 0.747, regression model: FRAX - MOFR =
-1.834+0.846 CCl total (Table 5).

While HFR showed a positive correlation with CCl total and age,
it was negatively correlated with BMI, FIM motor, FIM cognitive,
and FIM total scores. The multivariate regression analysis model
was found to be significant for the CCl total scores of the
patients. In the regression analysis, the following results were
obtained: p<0.001, R=0.735, regression model: FRAX - HFR=
-1.057+0.514 CCl total (Table 5).

Discussion

Our results showed that the functional status and comorbidity
burden of stroke survivors could significantly predict their ten-

Table 2. Comparison of data according to major osteoporotic fracture risk levels

FRAX-MOFR (<10%) FRAX-MOFR (10-20%) FRAX-MOFR (=20%)

n; % 106; 76.81% 25; 18.11% 7;5.08% P

Male n; % 63; 59.4% 11; 44% -
Gender 0.005*

Female n; % 43; 40.6% 14; 56% 7; 100%
Age 63 (49-82) 69 (57-83) 72 (65-83) <0.001*
BMI (kg/m?) 26.95 (19.80-41.30) 25.80 (20.80-36.70) 25.70 (23-33.30) 0.565
FIM-motor 68 (13-91) 40 (15-86) 32 (13-73) <0.001*
FIM-cognitive 32.50 (5-35) 30 (5-35) 26 (5-35) 0.001*
FIM-total 98 (18-126) 68 (22-121) 52 (18-108) <0.001*
CCl-total 4 (2-10) 8(3-11) 10 (8-11) <0.001*
Median (minimum-maximum), percentage: %; *p<0.05 significant, BMI: Body mass index, FIM: Functional Independence Measure, CCl: Charlson Comorbidity index,
FRAX: Fracture Risk Assessment Tool, MOFR: Major osteoporotic fracture risk

Table 3. Comparison of data according to hip fracture risk levels

FRAX-HFR (= 3%) FRAX-HFR (<3%)

n; % 34; 24.63% 104; 75.36% 4

Male n; % 20; 58.8% 54; 51.9%
Gender 0.487

Female n; % 14; 41.2% 50; 48.1%
Age 73 (60-83) 62 (49-82) <0.001*
BMI (kg/m?) 25.75(19.90-34) 27 (19.80-41.30) 0.028*
FIM-motor 37.50 (13-81) 69 (13-91) <0.001*
FIM-cognitive 27 (5-35) 32.50 (5-35) <0.001*
FIM-total 64 (18-101) 99 (18-126) <0.001*
CCltotal 9 (6-11) 4(2:9) <0.001*
Median (minimum-maximum), percentage: %, *p<0.05 significant, BMI: Body mass index, FIM: Functional Independence Measure, CCl: Charlson Comorbidity index,
FRAX: Fracture Risk Assessment Tool, HFR: Hip fracture risk
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year fracture risk. Comorbidity burden was the independent
variable in this study. The decreases in motor and cognitive
functions and the increases in comorbidity burden increased the
risk of hip and major osteoporotic fractures calculated by the
FRAX tool. The patients with a history of osteoporotic fractures
were older than those without a history of such fractures.
Additionally, the patients with a history of osteoporotic fractures
had lower cognitive and motor functions and higher comorbidity
burdens than those without a history of such fractures.

An association has been established between stroke and an
increased risk of low-trauma fractures (7,8,20). Post-stroke bone
fractures are associated with higher morbidity and mortality
(9). Although Lai et al. (12) found no relationship between
stroke and hip fracture, the consensus is that stroke significantly
and independently increases the risk of hip fractures (8). A
population-based study demonstrating a significantly higher
risk of hip fractures in all stroke types than controls, albeit at
higher rates in hemorrhagic stroke, reported that stroke patients
had a higher rate of comorbidity than controls. Additionally,
a multivariate analysis was performed to adjust for age, sex,

geographic area, and comorbidities, and again, stroke patients
were shown to have a significantly higher HFR than controls.
Using the National Health Insurance Survey Database, the
aforementioned retrospective study did not assess the functional
status of patients or the degree of osteoporosis risk (2). Although
one study of 186,171 men found that CCl=3 was associated
with increased HFR (21), another study in older people found
no relationship between CCl and fracture risk (19). Additionally,
the results of a meta-analysis showed a negative relationship
between comorbidity burden and functional outcomes in stroke
patients (5). Studies have reported that comorbidity burden and
immobilization cause a significantincrease in fracture risk (22,23).
One study listed the independent predictors of poor rehabilitation
outcomes after ischemic stroke as CCI>3, atrial fibrillation, and
previous myocardial infarction (4). In this study, cognitive and
motor functions were evaluated with FIM. Consistent with the
literature, there was a negative correlation between comorbidity
burden and functional outcomes. Furthermore, as the MOFR
and HFR of the patients measured with the FRAX tool increased,
it was observed that their comorbidity burden increased, and

Table 4. Comparison of data in patients with and without previous osteoporotic fractures

No prior fracture n=121; 88% Prior fracture n=17; 12% p

Male n; % 65; 53.7% 9; 52.9%
Gender 0.952

Female n; % 56; 46.3% 8;47.1%
BMI (kg/m?) 26.70 (19.80-41.30) 27.70 (20.80-36.70) 0.460
Age 64 (49-83) 68 (60-83) 0.003*
Stroke duration (months) 14 (5-36) 15 (6-33) 0.963
Intensive care period 4 (0-5) 2 (04) 0.699
FIM-motor 67 (13-91) 42 (15-86) 0.001*
FIM-cognitive 32 (5-35)) 30 (5-35) 0.262
FIM-total 97 (18-126) 75 (22-121) 0.003*
CCl-total 4(2-11) 8 (4-11) <0.001*
Mean + standard deviation, median (minimum-maximum), percentage: %, *p<0.05significant, BMI: Body mass index, FIM: Functional independence measure, CCl:
Charlson Comorbidity index

Table 5. A- The relationships between FRAX-MOFR and data. B- The relationships between FRAX-HFR and data

FRAX-MOFR FRAX-HFR

Spearman correlation | Multivariate Spearman correlation | Multivariate

analysis regression analysis analysis regression analysis

r P B P r P B P
Age 0.497 <0.001* 0.020 0.768 0.683 <0.001* 0.098 0.163
BMI (kg/m?) -0.131 0.126 0.052 0.360 -0.290 0.001* -0.071 0.219
Stroke duration 0.025 0.773 -0.022 0.660 0.048 0.580 -0.019 0.705
FIM-motor -0.388 0.000* -0.615 0.139 -0.499 <0.001* -0.506 0.234
FIM-cognitive -0.349 0.000* -0.197 0.226 -0.412 <0.001* -0.177 0.288
FIM-total -0.445 0.000* 0.725 0.159 -0.570 <0.001* 0.521 0.322
CCl-total 0.590 0.000* 0.393 <0.001* 0.768 <0.001* 0.504 <0.001*
Mean =+ standard deviation, median (minimum-maximum), percentage: %, *p<0.05 significant, BMI: Body mass index, FIM: Functional independence measure, CCl:
Charlson Comorbidity index, FRAX: Fracture Risk Assessment Tool, MOFR: Major osteoporotic fracture risk, HFR: Hip fracture risk
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their functional status decreased. Both HFR and MOFR increased
in direct proportion to age. This result differed from studies
reporting a higher incidence of hip fractures after stroke in
those of a younger age (2). In the multivariate analysis including
age, BMI, stroke duration, FIM, and CCl, the effect of CCl was
significant for both MOFR and HFR.

A study performed on the elderly population reported that
retardation in cognitive and physical functions was associated
with higher FRAX scores (19). Additionally, studies have reported
an inverse relationship between changes in BMD and the
functional statuses of stroke survivors. As a person’s functional
status deteriorates, the degree of bone density loss increases
(7,24). Previous studies with male and female participants have
reported a relationship between overall fracture risk and severity
of stroke, but no significant relationship has been found between
hip fracture risk and stroke severity (20,25). In a cohort of
postmenopausal women, worse functional outcome after stroke
and a higher FRAX score were associated with an increased risk
of subsequent hip fractures (7). Our results showed that those
with a high risk of hip and major osteoporotic fractures had
significantly lower motor and cognitive functionality levels. The
population of our study consisted of men and women who
survived strokes; however, the majority of those with high MOFR
and HFR values were female. The mean age of the patients in
our study was lower than that in the cohort study mentioned
above.

Post-stroke fracture risk has been linked to decreased BMD and
increased susceptibility to falls. The reduction in skeletal loading
on the affected side causes an increase in osteoclastic activity.
The decrease in postural stability and muscle strength due to
immobility may indirectly lead to decreased skeletal mass and
increased risk of falling. BMD may be lower in postmenopausal
women (7,23). Studies have also shown that chronic diseases
and related drugs can affect bone metabolism, predispose
individuals to bone loss (osteoporosis), and thus, increase the
risk of bone fractures (2). The incidence of any fracture was
previously reported as 9%, while the incidence of hip fractures
was 52% in a mean follow-up period of 2.54 years (maximum
ten years) after stroke. In the same study, a >7-fold increased risk
of fractures, including hip fractures, was found in the first year
after hospitalization due to stroke. After this, the fracture risk
decreased towards baseline risk levels except for people aged
=80 years, but it still did not completely reach the baseline. The
risk ratio for any fracture and hip fracture was reported to be the
highest in younger age groups and women. In the study, X-ray
or other independent assessments did not confirm fractures.
All patients characterized by stroke were included, regardless
of whether they were hemiplegic (23). In our study, the patient
population consisted of hemiplegic stroke patients. Those
with a history of osteoporotic fractures confirmed by imaging
constituted 12% of the cases, they were older, and women had
a higher proportion. Moreover, the mean stroke duration in this
study was 17 months.

According to our knowledge, this is the first prospective study
to assess 10-year fracture risk with the FRAX tool in ischemic
stroke survivors and investigate the relationship of this variable
with comorbidity burden and functional status levels. Previous
studies have focused more on the risk of hip fractures in stroke
survivors and followed a retrospective data collection path for
this. This study also addressed the risk of major osteoporotic
fractures. Although it is known that comorbidities such as atrial
fibrillation and hypertension are common in stroke patients (26),
the use of CCl did not allow us to consider these comorbidities.
We thought that standardization might not be achieved in
the measurement of femoral BMD, and confusion could occur
since there is a difference between the hemiplegic side and hip
fractures in those who had hip surgery. For this reason, femoral
BMD was not included in the calculation in the FRAX tool. Future
studies should target objective data, including BMD.

Conclusion

Currently, the evaluation and treatment of stroke survivors for
fracture and/or osteoporosis is a neglected topic. Osteoporosis
treatment is indicated if the FRAX index is 220% for significant
osteoporotic fracture risk and =3% for hip fracture risk.
Our results showed that motor and cognitive function and
comorbidity burden could predict 10-year fracture risk (major
osteoporotic fracture risk and hip fracture risk) measured by
the FRAX index in stroke survivors. We think that assessing
the functional status and comorbidities of stroke survivors may
be as crucial as the FRAX index for predicting fracture risk.
Future studies may focus on developing a new index, including
functional status and comorbidity burden, on determining the
risk of osteoporotic fractures and indications for treatment in
stroke survivors.
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Case Report: Acute Unilateral Uveitis Induced by Infusion of
Zoledronic Acid

Olgu Raporu: Zoledronik Asit inflizyonuyla indiklenen Akut Unilateral Uveit

© Kadir Songiir, ® Deniz Bascillar, ® Gzlem EI

Dokuz Eylil University Faculty of Medicine, Department of Phsyical Medicine and Rehabilitation, [zmir, Turkey

Abstract

Bisphosphonates are a group of drugs that inhibit osteoclast-mediated bone resorption, used for treating osteoporosis, Paget's disease,
metastatic bone disease, and hypercalcemia caused by malignancy. Zoledronic acid treatment, which is the most potent member of the
group and is administered annually, is frequently preferred due to high patient compliance. The most common side effect in the first 3 days
after administration is transient flu-like syndrome, which has also been reported to cause serious ocular adverse events. Although the most
common ocular side effect is nonspecific conjunctivitis, it can also cause serious symptoms such as uveitis and scleritis. A limited number of
cases diagnosed as uveitis triggered by zoledronic acid have been reported in the literature. In this article, we presented the occurrence of
unilateral anterior uveitis 24 h after the application in a 62-year-old female patient who was under oral letrozole therapy for breast cancer
diagnosed previously and was treated with zoledronic acid for osteoporosis. A detailed ophthalmologic medical history should be taken for
patients who will be prescribed zoledronic acid. Additionally, recent bisphosphonate use should be questioned in patients presenting with
symptoms of uveitis. Clinicians should warn patients about symptoms that may develop related to uveitis, which is a very rare but serious side
effect of bisphosphonates and should promptly evaluate patients by an ophthalmologist when any symptoms develop.

Keywords: Bisphosphonates, zoledronic acid, uveitis, side effect, osteoporosis

Bifosfonatlar; osteoporoz, Paget hastaligl, metastatik kemik hastaliklari ve ayrica malignite kaynakli hiperkalsemi tedavisinde kullanilan
osteoklast aracili kemik rezorpsiyonunu inhibe eden bir ilag grubudur. Grubun en potent Uyesi olan ve yillik intravendz olarak uygulanan
zoledronik asit tedavisi hasta uyumunun ylksekligi nedeniyle sikca tercih edilmektedir. Uygulamadan sonra ilk 3 glinde en sik gérilen yan
etkisi gecici grip benzeri sendrom olup bunun disinda ciddi okiler advers olaylara da yol actigi bildirilmistir. En sik gérilen okiler yan etkisi non-
spesifik konjunktivit olsa da Uveit ve sklerit gibi ciddi semptomlara yol acabilen durumlara da sebep olabilir. Literattirde kisith sayida zoledronik
asit tarafindan tetiklenen Gveit tanisi alan olgular raporlanmistir. Bu yazida daha 6nce tanisi koyulmus meme kanseri nedeniyle oral letrozol
tedavisi altinda olan ve gelisen osteoporoz nedeniyle zoledronik asit tedavisi uygulanan 62 yasinda bir kadin hastada, uygulamadan 24 saat
sonra unilateral 6n Uveitin ortaya cikisini sunmayl amagladik. Zoledronik asit recete edilecek hastalarda detayli oftalmolojik medikal dyki
alinmalidir. Ayrica Uveit semptomlari ile bagvuranlarda yakin zamanli bifosfonat kullanimi sorgulanmalidir. Klinisyenler bifosfonatlarin cok nadir
ama ciddi bir yan etkisi olan Gveit ile ilgili gelisebilecek semptomlar agisindan hastalari uyarmali, herhangi bir semptom gelistiginde hastalarin
oftalmolog tarafindan ivedilikle degerlendirilmesini saglamalidir.

Anahtar kelimeler: Bifosfonatlar, zoledronik asit, Uveit, yan etki, osteoporoz
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Introduction

Bisphosphonates (BP) are frequently used in the treatment of
osteoporosis, Paget's disease, metastatic bone diseases and
malignancy induced hypercalcemia (1). Zoledronic acid (ZA) is
the most preferred BP especially for patient compliance, because
it is used intravenously once a year owing to its potency. The
most common adverse event is an acute-phase reaction, which
occurs in nearly half of the patients following ZA infusion, despite
that the symptoms generally last briefly with less intensity (2).
Hypocalcemia, changes in other serum electrolyte and creatinine
levels, bone pain, emesis, constipation, and osteonecrosis of the
jaw are mostly known side effects (3). Although ocular side effects
have been reported, their frequency is very low. Conjunctivitis,
scleritis, episcleritis and uveitis have been identified among the
ocular side effects of ZA (4). Few cases of ZA infusion-associated
uveitis (ZAIU) have been reported in the literature since 2005
(5-22). According to our database research, the only case
published from Turkey is a case of uveitis after ZA infusion for
the treatment of bone metastasis of breast cancer by Kilickap
et al. (22). We describe a case accompanied by unilateral uveitis
occurring during the management of drug-induced osteoporosis
with ZA infusion. This case report aims to increase clinicians’
awareness of ZAIU and to review the treatment for osteoporosis
in patients describing ocular adverse events.

Case Report

A 62-year-old female who still using letrozole 2.5 mg orally
because of breast cancer history (diagnosed in 2016) was
prescribed 5 mg ZA iv for drug-induced osteoporosis. She had
no previous history of oral BP therapy. Approximately 6 hours
after the infusion, severe muscle pain consistent with myalgia
started, and after 24 hours unilateral pain, blurry vision, and
redness in her right eye developed. She was admitted to
ophthalmology outpatient clinic with these complaints. She had
no medical history of ocular diseases. On ocular examination,
the ophthalmologist found reduced visual acuity (Snellen
charts of right eye: 3/10, left eye: 10/10), normal intraocular
pressure for both eyes, ciliary and conjunctival injection and
a medium number of cells and flare in the anterior chamber.
Additionally, the existence of a 2 mm blood-clothed hypopyon
was noted. She was also evaluated for any other situations
that may induce acute anterior uveitis such as rheumatological
diseases, viral infections, and lung diseases. These laboratory
and radiological investigations did not represent any aberrancy.
When all these findings were reviewed and there was no
additional concomitant drug use, the patient was diagnosed
with ZAIU. Topical hydrocortisone and dexamethasone were
started for three weeks. After the topical steroid therapy was
completed, her ocular symptoms resolved completely. Because
of this situation, denosumab treatment was planned for drug-
induced osteoporosis in the second application of the patient to
our clinic. The patient was informed that her data would be used
in a scientific publication and her consent was obtained.

Discussion

BP increase bone mineral density and reduce the risk of fracture
in benign skeletal system diseases such as osteoporosis, Paget's
disease and malignant conditions affecting the skeletal system
such as malignancy and multiple myeloma. ZA is the most
potent member of the BP that inhibits osteoblast-mediated bone
resorption. ZA is administered as a once-a-year intravenous (V)
therapy IV infusion in patients with postmenopausal or drug-
induced osteoporosis in cases where there is a lack of tolerance
or benefit of oral BP In addition, ZA was featured as the member
with the highest drug adherence among BP (23). One of the
most known side effects is the appearance of temporary flu-
like symptoms characterized by nausea, arthralgia, and low-
grade fever, especially within the first three days (2). It has been
reported that ZA infusion may also cause ocular inflammation
of varying location and severity in the same periodic process.
Most of the typical ocular involvement is typically mild and
limited to nonspecific conjunctivitis (24). However, although
rare, more serious ocular pathologies such as uveitis and scleritis
can be observed. According to a multicenter prospective
randomized trial, patients treated with ZA had a significant
increase in inflammatory ocular adverse events, most commonly
conjunctivitis, compared to the control group two weeks after
infusion (25). Several cases diagnosed with ZAIU have been
reported in the past. In a previous incidence study, the frequency
of ZAIU was reported as 0.8%-1.1%. In the same study, risk
factors for ZAIU could not be demonstrated due to its low
incidence (26,27).

Although the pathophysiology of ZAIU has not been clarified
yet, it is thought that ocular inflammation is triggered by the
release of IL-1 and IL-6 cytokines originating from T cells due to
the similar structure of BP to pyrophosphate molecules (28,29).
In similar cases reported in the literature, although topical
steroid administration was initially given, more than half of the
patients required oral or iv steroid management. In a study, re-
administration of ZA with prophylactic steroid therapy has been
tried in patients with a history of ZAIU and it has been reported
that it can provide tolerance (6). In one review, no ocular
adverse events were reported in subsequent infusions with or
without steroid prophylaxis in patients who developed ocular
toxicity after initial exposure. For this reason, re-administration
of BP in patients diagnosed with ZAIU was not considered
an absolute contraindication (5). However, considering the
seriousness of possible ocular side effects and the reducing
effect of high-dose steroids on bone mineral density, the benefit-
risk relationship should be evaluated separately for each patient.
When necessary, drugs that increase bone mineral density other
than BP should be preferred.

In this article, we presented a case of unilateral anterior uveitis
after the infusion of ZA at a patient who was diagnosed with
drug-induced osteoporosis. Clinicians should be aware of
this rare side effect. The fact that ZA, which is used in many
indications by clinicians today, can cause ocular inflammatory
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pathologies should be considered. A detailed medical history
of ocular pathologies should be included in the clinicians’
questioning of patients before BP therapy. Likewise, detailed
drug history should be questioned in patients presenting with
uveitis symptoms. Therefore, patients should be warned about
possible ocular side effects. If necessary, the clinicians should
see the patient again after ZA administration and appropriate
patients should be evaluated quickly by the ophthalmologist.
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Abstract

Pulmonary involvement due to rheumatoid arthritis (RA) usually occurs after articular involvement, and pleural involvement is rarely seen
before articular involvement. A 62-year-old male patient was complaining of exertional dyspnea. He had bilateral pleural effusion on chest
radiograph and high C-reactive protein and erythrocyte sedimentation rate in laboratory tests. As a result of exclusion of other etiologies of
bilateral pleural effusion and positive results of rheumatoid factor and anti-cyclic citrullinated peptide antibody in the serum, the patient was
diagnosed with RA. This case emphasizes that RA, which is a systemic rheumatic disease, should always be among the preliminary diagnoses
in the presence of bilateral pleural effusion, even if there is no known RA diagnosis.

Keywords: Anti-cyclic citrullinated peptide antibody, rheumatoid arthritis, pleural effusion

Romatoid artrite (RA) bagli pulmoner tutulum genellikle eklem tutulumundan sonra gozlenirken, plevral tutulum nadiren eklem tutulumundan
Once goruldr. Altmis iki yasinda erkek hasta efor dispnesi sikayeti ile basvurdu. Akciger grafisinde bilateral plevral eflizyon, laboratuvar
tetkiklerinde yiksek Creaktif protein ve eritrosit sedimentasyon hizi mevcuttu. Bilateral plevral eflizyon yapabilecek diger etiyolojilerinin
dislanmasi ve serumda romatoid faktor ve antisiklik sitriiline peptid antikorunun pozitif ¢ikmasi sonucu hastaya RA tanisi konuldu. Bu olgu,
bilinen bir RA tanisi olmasa bile bilateral plevral eflizyon varliginda sistemik bir romatizmal hastalik olan RA'nin her zaman 6n tanilar arasinda

olmasi gerektigini vurgulamaktadir.

Anahtar kelimeler: Anti-siklik sitrlline peptid antikoru, romatoid artrit, plevral eflizyon

Introduction

Rheumatoid arthritis (RA) is a chronic inflammatory autoimmune
systemic disease with a frequency of approximately 1% (1). This
disease, the etiology of which is not fully known, primarily affects
the small joints of the hands and feet polyarticularly and may
also show extra-articular systemic involvement at a rate of 50%
(2). Pulmonary involvement is important in terms of systemic
involvement, because the most common cause of mortality
in RA is pulmonary involvement (1). Symptoms of pulmonary
involvement in RA occur after arthritis with a frequency of
about 85% (1). As in our case, RA, which was diagnosed with

pulmonary involvement before articular involvement, is a rare
condition (3-10). Here, a case diagnosed with RA while being
examined with bilateral pleural effusion is presented.

Case Report

A 64-year-old male patient was admitted to chest diseases
departmentdueto chest pain, fatigue and exertional dyspnea. The
patient was diagnosed with bilateral pleural effusion, prominent
on the right side. In this state, the patient was consulted to our
clinic to be evaluated in terms of rheumatological diseases. Chest
pain increased with breathing, was stinging, especially on the
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right side, and there was dyspnea that increased with exertion.
The patient had an intermittent cough for the last 1 year, which
did not affect his daily life, but his cough had increased in the
last 1 month. Bilateral pleural effusion, more on the right side,
was detected in the postero-anterior (P-A) chest X-ray. There
was no pleural effusion in the thorax computed tomography
(CT) taken 1 year ago with the complaint of cough. The patient
applied to an external center with similar complaints; he
received moxifloxacin (400 mg/day, 7 days) treatment, but his
complaints did not regress. As a result of the evaluations made
by the cardiology department, it was determined that there was
no congestive heart failure (ejection fraction: 65%). Diuresis was
recommended to the patient by the cardiology to remain at 0
to -500 mililiters together with the fluid intake follow-up, but
despite the diuretic treatment, the patient’s complaints did not
improve, and it was found that the pleural effusion increased
minimally on the right side in the control X-ray. Thoracentesis
was recommended to the patient by chest diseases department,
but the patient refused; thereupon, empirical 32 mg/day (for
10 days) methylprednisolone treatment was started, and the
patient was informed that thoracentesis would be performed if
no response was obtained. After methylprednisolone treatment,
the patient’s cough, weakness and fatigue decreased, and
bilateral significant regression was observed in effusions in the
P-A chest X-ray. The Creactive protein (CRP) value was 72.94
mg/L (0-5 mg/L) in the first outpatient clinic application, it
decreased to 7.83 mg/L in the control. Thoracentesis was
abandoned due to regression in the patient’s imaging, clinical
and laboratory findings. Steroid therapy was tapered off. The
patient did not have any complaints for 2 months, but he
admitted to our hospital when the shortness of breath started
again, and the patient was hospitalized for further examination
and treatment. The patient had no complaints except exertional
dyspnea. He had a history of thyroidectomy and hypertension.
He was using levothyroxine sodium 100 mcg/day and verapamil
hcl + trandolapril 180/2 mg per day. In the rheumatological
evaluation of the patient, there was no significant finding other
than pain in the small joints of both hands and shortterm
morning stiffness that had been intermittent for 3 years, there
was no arthritis or arthralgia, and there was no deformity in
the hand and foot joints (Figure 1). In respiratory examination,
respiratory sounds were decreased in the lung bases and there
were crepitant rales. Costodiaphragmatic sinuses were closed
and dull on percussion. In laboratory examinations; CRP was
20.8 mg/L (0-5 mg/L), erythrocyte sedimentation rate was 65
mm/h (0-20 mm/h), D-dimer was 3.73 ug/mL (0-0.5 ug/mL).
The patient’s complete blood count, kidney and liver function
tests were normal. On thorax CT, there were lymph nodes in the
mediastinum with a short axis not exceeding 1 cm, and pleural
effusion reaching a thickness of 18 mm in the widest part on the
right and 15 mm in the widest part on the left, and compression
atelectasis adjacent to it in both hemithoraces (Figure 2). There
was an obstruction pattern in the pulmonary function test
[FEV1: 62.3% (3.25L), FVC: 72.4% (4.16L), FEV1/FVC: 67.23].

In the examinations of the patient, anti-nuclear antibody, anti-
ds DNA, anti-SSA were detected as negative; rheumatoid factor
was 85.4 [U/mL (0-14 1U/mL) and Anti-cyclic citrullinated peptide
antibody was 266.8 U/mL (0-17 U/mL) with high positivity for
RA. Although the patient’s findings did not meet the 2010 ACR/
EULAR classification criteria, considering that these criteria are
designed for patients presenting with synovitis, the absence of a
more appropriate diagnosis to explain bilateral pleural effusion,
mild joint complaints and laboratory findings were considered
together with RA pulmonary involvement in the patient.
Although patient’s joint complaints were not severe enough to
require treatment, chest pain and pleural effusion completely
regressed in the follow-up with hydroxychloroquine sulfate

and methylprednisolone treatment for systemic involvement.

Figure 1. Xrays of both hands of the patient. There was no
deformity in the hands

Figure 2. An image from the patient’s thorax computed tomography.
Areas marked with arrows show bilateral pleural effusion
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Informed consent was obtained from the patient regarding the
case report. The patient is being followed by physical medicine
and rehabilitation and chest diseases departments.

Discussion

Pulmonary involvement of RA is manifested by parenchyma and
airway involvement, especially obliterative bronchiolitis, multiple
nodules, interstitial pneumonitis, and fibrosis. Pleural involvement
can be observed at a rate of 3-5% (2). Different pleura-
related lung diseases such as exudative rheumatoid effusion,
cholesterol-rich chyliform effusion, drug use (methotrexate and
infliximab) related pleuritis, empyema and pyopneumothorax,
bronchopleural fistula, pneumothorax or hemopneumothorax
can also be observed in RA (11-13). When pleural effusion occurs
in the course of RA, 80% is unilateral; It manifests bilaterally
at a rate of 20%, as in this case, and its amount is low (1).
Pleural involvement in RA is more common in middle-aged men
with high RF values, and may be associated with subcutaneous
nodules, interstitial lung disease, and pericarditis (1). Although
the demographic characteristics of our patient were compatible
with literature, no additional findings such as subcutaneous
nodules, interstitial lung disease or pericarditis were present in
our patient.

In rheumatoid pleuritis, chest pain and/or fever are the most
common additional findings. Patients with severe pleural
effusions may present with dyspnea. No findings may be seen
on physical examination, or decreased breath sounds, pleural
rubbing, or unilateral or bilateral dullness to percussion may be
detected. The presence of dyspnea that is disproportionate to the
size of the effusion may be a clue to any underlying pulmonary
or cardiac pathology (14). The approach to pleural effusion in RA
is not different from the approach to pleural effusion in general.
First of all, it follows the steps such as exclusion of infection
and malignancy and alleviation of dyspnea. Ultrasound-guided
thoracentesis is an important diagnostic method in patients with
RA and pleural effusion. The purpose of pleural fluid analysis
is to detect that the pleural fluid is an exudate of rheumatoid
effusion and to rule out other etiologies such as infection,
malignancy, cholesterol effusion. Therefore, pleural fluid can
be sent for glucose, lactic dehydrogenase, cell count, protein,
triglycerides, cholesterol, Gram stain, cytology and cultures
(11,14). In our case, thoracentesis could not be performed due
to the patient’s refusal and the rapid regression of the effusion
with treatment. The first choice for the diagnosis of pleural
effusion is direct radiography, but CT and pulmonary function
tests also help in the diagnosis to show the involvement of the
pulmonary parenchyma. Because to reveal RA lung involvement,
P-A chest X-ray yields approximately 10%, high-resolution CT 70-
80% and pulmonary function tests 10-20% (2). Although the
pulmonary function tests were expected in a restrictive pattern,
our patient’s findings were compatible with the obstructive
pattern, suggests that our patient’s cough that has been going
on for the past 1 year may be associated with an undiagnosed
obstructive pulmonary disease.

In RA, joint complaints generally occur first and then pulmonary
involvement is expected, but rarely pulmonary involvement
can be detected before articular involvement (3-10). Thus, the
diagnosis of RA can be made after pulmonary involvement.
Common features of patients with RA diagnosed with pleural
involvement in the literature; pulmonary symptoms are more
severe than joint symptoms, other causes of effusion are
excluded, a good response to RA treatment and then the
diagnosis is clarified, and pleural involvement is accompanied
by parenchymal involvement. The general characteristics of the
cases diagnosed with RA after pleural effusion are; consists
of middle-aged men, musculoskeletal complaints are less than
1 year and lung symptoms are less than 6 months, occur as
unilateral effusion, pleural fluid is exudate after thoracentesis,
accompanied by parenchymal involvement; in pleural fluid
analysis, high adenosine deaminase level, very low glucose
level, lymphocyte dominance; and presence of high positive
RF CRP and erythrocyte sedimentation rate in serum (7-10).
Since thoracentesis could not be performed in our case, no
interpretation of pleural fluid similarities could be made, but
other clinical findings were compatible with the literature, except
the absence of parenchymal involvement. Pleural effusions due
to RA usually do not require specific treatment as they often
regress spontaneously or regress 1 to 36 months (mean 14
months) after treatment of articular symptoms of RA, but
larger effusions are more likely to be symptomatic and require
treatment. When rheumatoid pleuritis is symptomatic and does
not improve without treatment, non-steroidal anti-inflammatory
drugs (NSAIDs), oral or intrapleural glucocorticoids, and
therapeutic thoracentesis for immediate control of dyspnea can
be performed (14). In addition, other immunosuppressive drugs
can be used in the treatment of RA. If treatment is to be given in
the presence of pleuritic chest pain or because of the size of the
effusion, NSAIDs are the first choice and recovery is observed
in an average of one week with treatment (15). On the other
hand, it should not be forgotten that some drugs used in the
treatment of RA can cause pulmonary complications. Therefore,
more care should be taken in drug selection in patients with
pulmonary involvement during the post-diagnosis treatment
process. Especially in patients with pulmonary parenchyma
involvement, RA and other rheumatological diseases are often
questioned, but it should not be forgotten that there may also
be extraparenchymal pulmonary findings related to RA.

In conclusion, the possibility of the presence of RA in patients
with pulmonary pathology should be kept in mind and the
patient should be questioned in terms of RA. In addition,
regression of pulmonary signs and symptoms after RA treatment
will also make it possible to reach a diagnosis from treatment.
In our case, there was a progressive regression of the effusion
with glucocorticoid therapy before admission to our clinic, but
it later relapsed. Therefore, it was thought that a long-term
immunosuppressive or anti-inflammatory treatment should be
used in our case. By presenting this case, our aim is to emphasize
that although RA is a disease that stands out with its articular
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findings, we should not forget that it is a systemic rheumatic
disease, and there may be RA patients diagnosed with extra-
articular involvements.
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